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ABSTRACT 

The proposed diffuser I designed to discharge heated condenser cooling water from the 

Bowline plant I was tested in a basin at a uniform model scale ratio of 1/45. These tests 

determined the temperature rises and general hydrothermal patterns within a few hundred 

feet from the diffuser. Steady state tests were conducted for a river velocity of 1.0 ft/sec 

whereas time dependent tests were conducted at lower river velocities. These tests indi

cated the plant temperature rise of 15F used in the investigation was reduced to tempera

ture rises of no more than 6 to 7F in the region where the buoyant discharge jets reach the 

surfac e. Significantly lower temperature rises were produced at increasing distance from 

the diffuser. 

Various diffuser designs were subsequently tested in the 1/80 vertica I and 1/400 

horizontal scale Indian Point III model to match the hydrothermal patterns observed in the 

undistorted scale model. This calibration of the distorted scale diffuser was conducted us

ing the steady state conditions tested in the undistorted model. Evaluation and adjustment 

of the overall plume trajectory I vertical temperature distribution and maximum surface 

temperatures led to a diffuser geometry which simulated the undistorted scale data. 
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INTRODUCTION 

Description of Bowline Cooling Water System 

The Bowline plant will consist of two fossil-fueled units each with a nominal capacity 

of 600 MW. These units are being constructed on the west bank of the Hudson River near 

the town of Haverstraw, New York. 

Coo ling water wi II be withdrawn from the Hudson River through an intake structure on 

Bowline Point Pond, the latter connected to the river by an inlet channel as shown on Fig

ure 1. At maximum anticipated load, the plant will withdraw 1,710 cfs for condenser 

coo ling and produce a temperature rise of approximately 13 .5F at the point of discharge. 

To include the effects of possible recirculation, these model tests were conducted with a 

flow of 855 cfs per unit and a plant temperature rise of 15F. 

The discharge structures will be a submerged multi-jet diffuser for each unit as shown 

on Figure 2 with the line of ports essentially parallel to the river axis. Each diffuser will 

consist of an II L" shaped configuration of 10 .5-foot diameter pipe with eight discharge 

nozzles. The pipe connecting the diffuser with the plant is to be buried in the river bot

tom. Each nozzle wi II be 3.0 feet in diameter at the point of discharge, have a center

line submergence of 15 feet at mean water level, and be inclined upward 50 from the 

horizonta I to minimize bottom scour. The distance from the nozzle centerlines to the river 

bottom will be approximately 6 feet and the minimum spacing between nozzles 25 feet. At 

a flow of 855 cfs per unit, the initial discharge velocity will be 15 ft/sec. 

Therma I Discharge Criteria 

New York State has adopted regulations which limit temperature rises produced by 

artificial sources of heat. For estuaries, the maximum surface temperature at any point 
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sha II not exceed 90F. In addi tion, at least 50 per cent of the cross sectiona I area and/ 

or flow, including at least 1/3 of the surface width, shall not be raised more than 4F or 

to a maximum of 83F. 

These criteria indicate the plant cooling water must be diluted rapidly with ambient 

river water so as to comply with the maximum temperature criteria near the outfall struc

ture. This initial iet di lution in addition to dispersion in the river, must also produce ac

ceptable overall river temperatures. The discharge diffuser described above was designed 

to meet these therma I criteria. 

Purpose of Model Studies 

The basic purpose of the model studies was to verify that the diffuser design previous

ly described will meet the adopted criteria for thermal discharges. 

This report describes model testing of the diffuser at a uniform 1/45 scale and the sim

ulation of the resulting near field hydrothermal pattern in the distorted scale Indian Point 

III model. 

A future report will describe tests using the distorted scale model to obtain the over

a II temperature rise pattern in the Hudson River in conjunction with additiona I sources of 

heat from plants upstream from the Bowline plant. 

Previous to these studies, tests had been conducted with an earlier diffuser location 

and design. The previous diffuser was to be located a few hundred feet south of the pres

ent position in essentially the same water depth and was to have the 10.5-foot diameter 

pipes connecting the diffuser with the plant set on the river bottom. In addition, the dis

charge ports did not have the contracting nozzles of the present design. The previous 

model studies at a uniform scale were conducted to simulate only one unit. 
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BASIC CHARACTERISTICS OF DIFFUSERS 

The intent of a diffuser type discharge is to combine the rapid entrainment of ambient 

water by submerged jets with an initial spacial distribution of the effluent, so as to achieve 

maximum mixing with the ambient water. 

Considerable work has been done by various investigators on the di lution of sing Ie 

buoyant jets discharged horizontally below the free surface. These studies were for an in

finite ambient fluid at rest with no bottom boundary effects. Minimum dilutions or maxi

mum concentrations were shown to be dependent on the relative submergence and on the 

initial densimetric Froude number of the discharge. The greater the submergence and the 

higher the densimetric Froude number, the greater will be the dilution. 

Almost no basic work has been conducted on multiple jet discharges, and the work 

that has been conducted is restricted to specific project applications. The Alden Research 

Laboratories h~s initiated basic research into diffuser characteristics, especially tests on 

the interference between jets of a diffuser with no ambient currents. These tests, together 

with those studies for specific projects at ARL have yielded the following qualitative in

formation to this date: 

1. Significant reductions in di lution wi II occur if the jets are not sufficiently separ

ated. The desired separation of individual jets is dependent on submergence and 

densi metri c Frou de nu mber . 

2. For discharges into a moving ambient fluid considerable reductions in di lution can 

occur depending on diffuser orientation. For a line source parallel with the cur

rent, greater di lutions occur at low or no current. 

3. Artificial model boundaries to the ambient fluid, such as walls and floors, will 

affect recorded dilution ratios depending on ambient currents, discharge momentum, 
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relative spahd arrangement of the diffuser to the boundaries and test procedures. 

These characteristi.:s will be referred to in evaluating the performance of the Bowline 

diffuser os tested in the undistorted model. 
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DESCRIPTION OF MODELS AND TEST PROCEDURE 

Two models were used in this phase of the test program for the Bowline diffuser: a 

1/45 scale undistorted model and the 1/80 vertical and 1/400 horizontal scale Indian 

Point III model. 

1/45 Scale Undistorted Model 

The diffuser for both units previously described and sh()wn in detai I on BECHTEL 

Drawing Nos. A-229, C-45 and C-53 Revision 3, were modeled to a 1/45 sea Ie ratio. 

Photo 1 shows the model diffuser. 

Figure 3 indicates the model boundaries and arrangement of the diffuser in the model 

test basin. Photo 2 shows an overall view of the basin. 

Ambient water simulating the Hudson River entered the model from a single supply line, 

passed through a flow distributor to obtain a uniform velocity pattern across the entire basin, 

and was discharged at the downstream end of the basin over a long sharp crested weir. River 

currents, measured by timing dye streaks in the water, were a Iways in the upriver direction 

due to the fixed arrangement of the model basin. Plant cooling water from each of the two 

units was measured by an orifice meter installed in the diffuser supply line. 

Two types of tests were conducted using the undistorted scale model: 
I 

a) steady state tests at the higher river currents and 

b) time dependent tests particularly for the lower range of river currents. 

The first type of testing was reliable only at the higher current for whi ch no heat bui Id-

up occurred in the model basin. For these tests, the thermocouples on the movable beam 

shown on Figure 3 were set at submergences of either 1 foot, 8 feet or 15 feet, and the 
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entire basin traversed by repositioning the beam at 50 to lOa-foot intervals. Ambient 

temperatures were measured upstream from the flow distributor. In this manner, the entire 

three-dimensional hydrotherma I pattern was measured. 

The second type of testing was initiated to determine the maximum surface tempera

ture for the lower river currents which did not ollow steady state testing in the model 

basin. Since this i nvo Ived a different measuring procedure and thermocouple arrangement, 

such testing was also conducted over the entire range of currents to check the data on 

maximum temperatures obtained with the steady state tests. For the time dependent tests, 

the clusters of thermocouples shown in Figure 3 were set at the point where the buoyant 

jets reached the surface, as determined from dye observations. Another cluster having 

thermocouples of varying submergences, was set upstream and shoreward from the diffuser 

to measure the temperature of the ambient water entrained by the diffuser. The ambient 

current was established and the total plant flow and temperature rise set using a by-pass to 

prevent plant flow from prematurely reaching the diffuser. When a 1/ conditions were satis

factory, the by-pass was closed, dye was injected into the plant flow and subsequently 

discharged from the diffuser. Observation of the dye pattern in the model basin indicated 

when diffuser effluent was being re-entrained in the discharge lets. Temperatures from the 

clusters of thermocouples were scanned in sequence by a data logger and printed on paper 

tape by a high speed printer. 

1/80 Vertical and 1/400 Horizontal Scale Model 

Figure 4. illustrates the area of the Hudson River included in the model and gives the 

basic tide controls for model operation. During normal testing with periodic ebb and flood 

currents, flow enters and leaves the mode I alternate Iy at the upstream and downstream 
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boundaries. All water discharges from the model flows into a sump from which it is pumped 

back into the model at the appropriate boundary. Flow rates are controlled by calibrated 

weirs and slide gates, whose periodic movement is governed by motor driven cams. 

Cooling water flows at each plant site are pumped from the appropriate intake structures 

through electric resistance heaters to provide the temperature rise produced by the plant 

condensers, and discharged from the corresponding outfall structures. These flows dre mea

sured by calibrated orifice meters. 

Temperatures are norma lIy measured by numerous thermocouples positioned throughout 

the model and recorded on magnetic or paper tape using 0 data logger. For these special 

calibration tests, however, thermocouple II clusters II , such as shown on Figure 3 were used 

to obtain the near-field temperature patterns provided by the various Bowline diffusers tested. 

The horizontal spacing of the thermocouples was 100 feet prototpye for this model scale. 

Evaluation of the various diffuser geometries tested in the distorted model was based on 

a) the overall plume trajectory, so as to simulate momentum interaction and spread of the 

effluent in the river; b) vertical temperature distribution, to initiate the proper extent of 

the plume in depth; and c) maximum surface temperatures, to initiate the proper surface 

temperature pattern. Since such data was only available from the undistorted scale model 

for the steady-state tests at the higher current, calibration using the distorted model was 

also conducted with the same steady upstream current by fixing the tide control gates at the 

appropriate positions. 
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TEST RESULTS AND EVALUATION 

The fo lIowing sections present test data from the undistorted sca Ie steady-state and 

time dependent tests as well as from the steady-state calibration tests using the distorted 

scale model. 

1/45 Sea Ie Undistorted Model 

Steady state testing gave reliable data only at a current of 1.0 ft/sec. No heat bui Id

up in the model basin occurred and the plume edge did not meet the riverward basin wa II 

unti I 400 to 500 feet downstream from the diffuser center. Photo 3 shows the discharge 

plume at 1 .0 ft/sec current. The corresponding temperature rise data at depths of 1 foot, 

8 feet and 15 feet below the surface are shown in Figures 5, 6 and 7 respectively. The 

maximum local surface temperature rise for this test condition was 5.6F. It seems evident 

that the near fi e Id temperatures were not a ffected by the basi n wa lis. 

The plume centerline intersected the downstream model weir approximately 250 feet 

riverward of the di ffuser. Figure 8 shows this plume centerline for two units as compared to 

the centerlines at various other currents determined from the previous tests with only one 

diffuser of the original design for one unit. 

Steady-state tests at lower currents did not yield reliable data due to the artificial 

boundary conditions of the basin walls and the consequent heat build-up in the basin. For 

the lower currents surface temperatur~s at fixed locations were measured versus time and 

the maximum surface temperature rise above ambient determined for the period prior to 

heat build-up. The time period available prior to heat build-up at the various currents 

was determined by a combination of dye observations and noting when the recorded ambient 

temperatures shoreward of the diffuser started to increase. Tests were conducted for both 
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one and two units operating. Figure 9, representative of the test resu Its, indicates the 

maximum temperature rise irrespective of location at currents of 1 .0 ft/sec and 0.25 

. ft/sec. The time at which the maximum temperature rise was selected is indicated, and 

it shou Id be noted that peak temperatures rather than average maximums were plotted. 

A summary of the maximum temperature data at various currents for one and two unit 

operation is shown on Figure 10. At low or zero current the ambient di luting water flowed 

into the discharge from the shoreward side of the diffuser I minimizing jet interference and 

the difference in performance between one and two unit operation. However, tests with 

no currents and two units were not re liable due to very rapid heat buildup. At intermedi

ate currents jet interference occurred with consequent higher temperatures. Some reduction 

in maximum temperature was indicated at even higher currents, probably due to greater in

flows of ambient water. Good agreement was shown between the time dependent and steady

state tests at 1.0 ft /sec . Consi derab Ie scatter was evi dent at intermediate currents, and it 

is not clear whether one-unit operation produced lower temperature rises at such currents. 

Evaluation of the test data at low and particularly no current, suggests that the time 

dependent testing technique yields temperature rises somewhat higher than would be ob

tained by steady-state tests. This is due to the selection of absolute maximum temperatures, 

and the lack of time prior to heat buildup at low and no natural currents, during which the 

diffuser discharge can induce a flow pattern and the resulting dissipation of heat. Data 

from a basic diffuser research facility at ARL, set up to simulate a two-dimensional section 

of the Bowline diffuser with no ambient current indicates a steady state dilution ot approxi

mately 7, or a maximum temperature rise of approximately 2F at no natura I current. 

It shou Id be noted, however, that the test procedure and the data of Figure 10 do not 
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include the effects of wormer water returning to the diffuser during tidal flow reversal, nor 

the transi ent nature of the interacting natura I and induced flow pattern. Such information 

will be obtained at a future date using the distorted scale tidal model with the Bowline 

diffuser adjusted to match the above steady-state test data. 

1/80 Vertical and 1/400 Horizontal Scale Model 

Various diffuser geometries were tested in the Indian Point III distorted scale model to 

simulate the near-field hydrothermal pattern obtained from the 1/45 scale model. These 

calibration tests were done with a constant upriver or flood current of 1.0 ft/sec at the 

Bowline diffuser. 

Two basic diffuser geometries were tested; one with two ports per unit and one with 

four ports per unit. The ports were vertica I slots 27/32 inches high and the port spacing 

was not uniform due to restrictions imposed by model construction. Three slot widths were 

tested to vary the outfall velocity and thereby the plume trajectory and temperature pat

tern. Tests with both one and two units operating were conducted, however, the selection 

of the opti mum design was based on hydrotherma I conditions with two units. 

Initial tests were conducted with two 1/4" wide ports per unit, or a total of four 1/4" 

wide ports for both units. This geometry was rejected since it produced maximum tempera

ture rises somewhat lower than indicated by the undistorted scale model. 

Data from tests with eight 1/8" wide ports for both units indicated good agreement as 

to maximum temperatures, however the plume trajectory extended farther offshore into the 

river than was indicated by the undistorted scale model. Since relatively excessive plume 

momentum would produce misleading temperature patterns, particularly during tide rever

sals, this geometry was also rejected. 
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To reduce the plume momentum, tests were conducted with eight 1/411 wide ports for 

both units. This geometry resulted in excessive temperature rises due to lower discharge 

velocities and mixing, and was therefore rejected. Also, the plume was deflected some

what more by the river current than was indicated by the undistorted mode I. 

It was therefore necessary to compromise between the greater maximum temperatures 

and excessive plume deflection of the eight 1/4" wide ports, in comparison to the accept

able maximum temperatures but excessive riverward plume trajectory of the eight 1/8" 

wide ports. This compromise was affected by a design of eight 3/16" wide ports for both 

units, which produced maximum temperatures between the other two designs and a plume 

trajectory which compared we If with that obtained using the undistorted model. Photo 4 

shows the plume at 1.0 ft/sec in the Indian Point" I distorted scale model, and may be 

compared to Photo 3 of the 1/45 scale undistorted scale model. 

Figure 11 shows the test results in the distorted model with one unit operating. Figures 

12 through 15 illustrate the temperature pattern produced by the selected geometry with 

both units at depths of 1.0, 5.0, 10.0 and 15.0 feet. This test produced a maximum sur

face temperature rise of 5.3F, and indicated extensive vertical mixing. This data compares 

very well to the undistorted model data shown in Figures 5 - 7. The resu Its of an additional 

test of the distorted model with two units, shown in Figures 16 through 19, indicated a 

maximum surface temperature of 7 .2F, or approximately 1 .6F, higher than that of the un

distorted model. Since perfect agreement between the two models as to maximum local 

surface temperatures, vertic,al mixing and plume trajectory was not possible, this design was 

evaluated as producing a reasonable match with the undistorted model, and was selected 

for subsequent testing in the Indian Point III model. 
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CONCLUSIONS 

Data from the 1/45 scale undistorted model defined the three-dimensional hydrothermal 

pattern produced in the vicinity of the Bowline diffuser at a river current of 1.0 ft/sec. To

gether with additional time dependent tests at other currents these data indicated that the 

maximum recorded surface temperature rise was 6.7F. The average maximum temperature 

rise was 6 .OF. 

A diffuser geometry was selected for testing in the distorted scale Indian Point III model. 

This selection was based on matching the complete hydrothermal pattern measured using the 

1/45 scale model. Data indicated a reasonable simulation was achieved. 

The effect of the Bowline diffuser on overall temperature rises in the river as measured 

in the Indian Point III model will be given in a future report. 
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rl 0 0 0 0 C' 0 0 ,~ 0 0 G· 0 0 0 ,~ 
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1.2 DANSKfJ,1MEF. POINT GE1TERATING STATION 
ENTRAINMENT SURVIVAL RAltI DATA SUMMARIES, 
19',5 



ENTRAINMENT VIABILITY-WHITE PERCH- LARVAE 

DATE ST 

06/09/75 IN 
06/09/75 DX 
06/10/75 IN 
06/10/75 DI 
06/~O/75 IN 
66/10/7~ 01 
06/10/75 IN 
O~/~O/75 'Dl 
06/:0/75 IN 
06/~O/75 IN 
06/~0/75 IN 
06/l0/75 Dl 
06/!0/75 IN 
06/~O/75 DI 
06/:0/75 IN 
06/10/75 Di 
06/~1/7~ IN 
06/~1/75 D! 
06/l1/75 IN 
C~/!1/75 DI 
06/11/75 IN 
06/11/75 Dl 
06!ll/75 IN 
06/11/75 DI 
C6/11/75 IN 
C6/il/75 01 
C6/11/75 IN 
06/l1/7S DI 
06/11/7S IN 
Ob/:l/75 Dr 
06/~2/75 IN 
06/12/73 Dr 

TIME P M 

22:30 
22:29 
00:09 
00:09 
01:38 
01: 51 
03: 10 
03: 15 
(I'.: .l'rO 

Of,: 30 
05:40 
05:42 
22: 10 
22:00 
23:20 
".~. ?c: ..... ...,._...J 
00: ::;:5 
00:35 
01: 55 
01: 51 
03: 10 
0:::: 14 
04:28 
')4: 2:3 
03: 44; 
C,:;: -':-1 
22: 10 
22: 10 
23: 15 
23: 1/;> 
00:34 
00:27 

4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 >: 
4 x 
4 X 
4 X 
4 X 
4 X 
4 X 
-1 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 

cmm. 
(UMHO) 

-·y;J~~·r. 

-'?999. 
-';>99';>. 
-';:-1';-;9';>, 
-99';')9. 
-9999. 
-99~)·? 

-;"?99. 
-9~J9~/. 

-9·"·')·i'. 
-?·~99. 

-99·il9. 
-99~:-·? 

-9999. 
-9999. 
-';;999. 
-'7$'9';-'. 
-';>"j',)'? 
-99~}9. 

-·n~)9. 

-99':)9. 
_Or?:'? 
-·1·y~)~J. 

-9;';'>9. 
-9~"~/9. 
-99~)·~/. 

-999':'). 
-99':)9. 
-99',)9. 
-99':)9. 
-9')')';1. 

-90;'99. 

TENF'. 
TIDE (C) 

-9. 9 
-9. 9 
-9. 9 
-9, 9 
-9. ? 
-9. 9 
-9.9 
-9. 9 
-9. 9 
-9. 9 
-9. 9 
-9. 9 
-9. 9 
-9. ';:1 
-9. ';J 
-9. 9 
-9. 9 
-9, 9 
-9.9 
-9. 'i' 
-9. 9 
-9.9 
-9. 9 
-9. 9 
-9. 9 
-9. 9 
-9. ;> 
-9. 9 
-9, 9 
-9. 9 
-'i'. ';I 

-9. 9 

22. 0 
28. 0 
22, 0 
29. 5 
22. 0 
27. 5 
21. 0 
27. 0 
21,0 
27. 0 
21. 0 
27. 0 
22. 0 
27.5 
22. 0 
2:~:. 0 
22. 0 
27. 5 
22, 0 
27. 5 
22. 0 
27. 5 
22. 0 
27. 0 
21,5 
27. 0 
2::. 0 
28. 0 
22. 5 
29. () 
22. 5 
28. 5 

VIABILITY- A=ALIVEi S=STUNNEDi D=DEAD 

( 

INITIAL 

A 

o 
o 
1 
o 
o 
3 
1 
5 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 

S 

o 
2 
o 
o 
o 
o 
o 
1 
1 
4 
o 
1 
o 
2 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
3 
3 
6 
3 
2 
o 
1 
o 
2 
o 

~2 
o 
2 
2 
o 
o 
1 
(j 
o 
o 
'" ~. 

,> .... 
2 
1 
o 
2 
o 
o 
o 

PUMP STATUS- p:.: t} OF PUMF'S OPERATING, M=MODE CF OPERATION 

--- ....... 

3 HR:3 

A D 

o 
o 
1 
o 
o 
! 
1 
3 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
c) 

o 
o 
o 

o 
2 
o 
3 
3 
8 
3 
5 
o 
,~ 

~, 

o 
3 
o 
4 
1 
2 
2 
o 
o 
1 
o 
1 
1 
<=' 
-' 
:::: 
4 
i 
o 
2 
o 
o 
o 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
~, 

""-

o 
3 
3 
8 
3 
6 
1 
'" ~ 
o 
3 
o 
4 
1 
2 
2 
o 
o 
1 
o 
1 
2 
5 
3 
4 
1 
o 

o 
o 
1 
o 
o 
1 
1 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

.2 
o 
o 
o 

12 HRS 

A D 

o 
o 
1 
o 
o 
1 
1 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
2 
o 
3 
3 
8 
3 
6 
1 
5 
o 
3 
o 
4 
1 
2 
2 
o 
o 
1 
o 
1 
~, 

5 
3 
4 
1 
C 
2 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
1 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
2 
1 
3 
3 
'~ 

3 
6 
1 ., 
~ 

o 
3 
o 
4 
1 
2 
2 
o 
o 
1 
o 
1 
2 .. -
~ 

3 
4 
1 
o 
2 
o 
o 
o 

(F=FULL - T"'THr;OTTLED - X=UN:(NOl-lN) 
ST=STATIONi DI=DISCHARGE; IN=INTAKE 

1.2-1 

48 HRS 

A D 

o 
o 
o 
o 
o 
(I 

1 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(; 

o 
2 
1 
3 
3 
9 
3 
I;, 

1 
;:; 
(; 

3 
o 
4 
1 
2 
~, 

J.. 

o 
o 
1 
o 
1 
2 
5 
3 
4 
1 
o 
2 
o 
o 
o 

72 HRS 

A D 

·0 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(; 

o 
o 
o 

o 
2 
1 
3 
3 
9 
3 
7 
1 
.,.. 
-' 
o 
3 
o 
4 
1 
2 
2 
o 
o 
1 
o 
1 
2 
5 
3 
4 
1 
o 
2 
o 
o 
o 

---.\ 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
2 

3 
3 
') 

3 
8 
1 
5 
o 
3 
o 
4 

2 
2 
o 
o 
1 
o 
1 
2 
~ 
• .J 

3 
4 

o 

"" o 
o 
o 



/ 
/--" 

ENTRAINMENT VIABILITY-WHITE PERCH- LARVAE 

DATE ST 

06/:2/75 IN 
0':./::U75 Dr 
O/>.1J2/75 Tn 
06/:2/75 Dl 
0'::/:.2/7'3 IN 
(jl;./l:2/75 D1 
(J,~,/:2/73 I~~ 

0::'/:2/75 D1 
O!.;./: 2/75 Hl 
0(;",'~::/73 01 
O{-,/). ?/75 IN 
01~./) ;>./7:::' D I 
C-~ . ./ ; :;:/75 IN 
0(;./; 3/73 D I 
0';',/ :. :.,;/73 It J 
r)6/ .. 3/75 DI 
0,:'/;.3/7:; ItJ 
06n3/75 Dr 
0S/1.3/75 IN 
0:;./; 3/75 [; I 
O,~,/:3/75 IN 
CI;'/:~;/75 Dr 
06/ 1,:,/75 It~ 

O':..1l,~·/75 [:1 
06/:/:.,/75 IN 
06/16.17'5 D! 
0-':,/:_7/75- IN 
0';-':.7/75 
C!:J~ 7/75 
OS/ 7/75 
0':../ 7/75 
O/:../ 7/75 

DI 
IN 
Dl 
IH 
D1 

TIME P t1 

02:03 
02:00 
03:25 
03:25 
o..'!- 3-;' 
')4-: 37 
os:~o 

05:40 
21: 18 
21: 15 
23: 14 
23:05 
GO: 10 
00:05 
(; 1: 0'3 
01: 13 
02:8? 
02:36 
o:::~: 55 
03: 4,,' 
03:03 
05:07 
22: 18 
22: 10 
2-7;: 2::3 
23: 15 
(;0:25 
00: 15 
01: 15 
01: 20 
02; 10 
02: 19 

4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
<} X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4· X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 

cmm. 
(lJ~lHO ) 

-;'9S'9. 
-999";'. 
-;>9';'9. 
-?9<:"9. 
-;"9~'9. 

-';I9~·"'i'. 

-:99';»'. 
-;:'9';:19. 
-·/;:·~i9. 
-;/95)9. 
-·;'J·;'~)9. 

-?·;:'~}9. 

--;)9~/9. 

-·Y9~)S'. 

-·?9';";>. 
-·7';":)·Y. 
-·;'; ... ·~)9. 
-.~;;'~)'i'_ 

..... ';)';'99. 
-99')9. 
-·n;;··~. 

-9999. 
-99')9. 
-9':.'99. 
-·=;9~)9. 

--'r5'~);I. 

-99:)9. 
-';/'~/~)9 • 

-·7':;'~~9. 

-';i';>99. 
-·~·?99. 

-')?~/9. 

TEMP. 
TIDE (C) 

-9. '7 
-9. 9 
-9. 9 
-9. 9 
-9, 9 
.... ~/. 'i' 
-9. ';I 

-'i'.9 
-9.9 
-9. 9 
-9. 'i' 
-9. 9 
-'9.9 
-9. 9 
-.~. 9 
-9. 9 
-9. 9 
-9. ';I 

-9. 9 
-9. 9 
-9. 9 
-9. 9 
-;1. ';I 

-9. 9 
-'S'. ? 
-9. 9 
-9. 9 
-9. 9 
-9. 9 
-9. 9 
-9. 9 
-9. 9 

23. 0 
28. 0 
2:-~. 0 
23. 0 
21.8 
27. 5 
21.8 
27. 5 
22. 0 
28. 5 
22. 0 
28. 0 
22. 0 
2:3.0 
22. 0 
29. 0 
22. 0 
28. 0 
22. 0 
27. 0 
22. 0 
27. 0 
22. 0 
2:3. 0 
22. 0 
27. 0 
23. 0 
21. 5 
22. 0 
21. 5 
21. 0 
21. 0 

VIA3ILITY- A=ALIVE; S=STUN~ED; D=DEAD 

A 

INITIAL 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

~ 
.:0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

PU:-1? STATUS- P= # OF PUtlPS OPERATING; M=MODE OF OPERATION 

D 

1 
o 
1 
o 
1 
o 
2 
1 
1 
o 
o 
2 
o 
1 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

,r--..,. 

) 
-_/ 

.3 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
1 
o 
2 
1 
1 
1 
o 
2 
o 
1 
o 
2 
o 

'0 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
o 
1 
o 
1 
o 
:2 
1 
1 
1 
o 
2 
o 
1 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
o 
1 
o 
1 
o 
2 . 
~ 

1 
1 
o 
2 
o 
1 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
Q 

o 

1 
o 
1 
Q 

1 
o 
2 
1 
1 
1 
o 
2 
o 
1 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(F=FULL - T=THROTTLED - X=UNKNOWN) 
ST=STATIONJ DI=DISCHARGE; IN=INTAKE 

1. 2-2 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
o 
1 
o 
1 
o 
2 
1. 
1 
1 
o 
2 
o 
1 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
o 
1 
o 
1 
o 
2 
1 
1 
1 
o 
2 
o 
1 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

96 HRS 

A D 

o 1 
o 0 
o 1 
o 0 
o 1 
o 0 
o 2 
o 1 
o 1 
o 1 
o 0 
o 2 
o 0 
o 1 
o 0 
o 2 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o . 0 
o 0 
o 0 
o 0 
o 0 
o 0 



,/ 

ENTRAiNMENT VIABILITY-WHITE PERCH- LARVAE 

DATE ST 

06/:7/75 IN 
O~/17/75 Dr 
06/17/75 IN 
06/17/75 DI 
O~/:7/73 IN 
C6/!7/75 Dr 
06/~7/75 IN 
O~/~7/73 DI 
06/:7/75 IN 
06/17/75 DI 
O~/_8/75 IN 
06/:8/75 D1 
06/i8/7~ IN 
06/18/75 DI 
C6/~8/75 IN 
CS/~S/75 DI 
0~/:8/73 IN 
06/~8/7~ Dr 
06/18/7~ IN 
06/:8/75 DI 
O~/:8/75 iN 
O~/~8/75 DI 
06/:8/75 iN 
06/~8/75 DI 
06/~8/75 IN 
06/18/75 DI 
06/:8/75 IN 
06/:~/75 Dr 
06/:9/75 IN 
06/:9/75 DI 
C6/:9/75 IN 
06/19/75 DI 

TIME 

03: 17 
0:;::25 
04: 17 
04: 10 
04:~8 

0:::5: 00 
22:05 
22:04 
23:23 
2.3: 10 
00: J;'8 
00: 17 
01: 35 
01: 44 
02:44 
02:40 
0:3: ~~) 
03:43 
04:45 
Oil-: 40 
O'7J : 9'~J 

0:5: 27 
22:04 
21: 5::; 
22:55 
22:55 
23:41 
23:50 
00:39 
00:33 
01 :·21 
01: 25 

P 1'1 

4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
<,. X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
1;. X 
4 X 

" X 
4 X 
4 X 
4 X 
o X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4· X 
4 X 
4 X 

CONDo 
(Ui"iHO) 

-9':.'99. 
-'~";'~/'~' . 
-99')':". 
-99~/9. 

-99'~'? 

-9':")99. 
-99Si 9. 
-';>7';1'::-'. 
-99·;~9. 

-;'99·~. 

-9';>')9. 
-99~)9. 

-999'·). 
-99~)9. 

-99~)5J. 

-9999. 
-",·n? 
-99';19. 
-99~)9. 

-·;)'i·~~9. 

_-;J";"-;;" 9. 
-'"i!999. 
--;"999. 
-99":'9. 
-9999. 
-99';)9. 
-9999. 
:"'9;/~)9. 

-99~/9. 

-9999. 
-,;)99';', 
-9999. 

TIDE 

-9. '7 
-9. 9 
-9. 9 
-9. 9 
-9. 9 
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Ei'HF:AW;.-;C?NT VIABILITY·-WHITE PERCH- LA~VA:::: 

Dr..TE 

06/26/75 
O/:./~~7/7"5 

0:':0:2.::./75 
O/:'i·;~(./75 

Q S/:~ ::./73 
o So /':.~~:·/7':j 

06/2,~,/75 
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( ::'/::/~./1'5 
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(':·/27/75 
C··S,'<7/7:S 
C ~,;::-//13 
(>~, /27/75 
C~. '''27/75 
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C /':'/27/7:3 
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IN 
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HI 
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D1 
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DI 
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IN 
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C·:'ND. 
TIME P M (U~HO) TIDE 

01: 33 
01: 36 
02: 11,-3 
02: ~:30 
03:50 
03:50 
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04:45 
22:06 
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2:::;: 11 
23: 16 
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01: 33 
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23:40 
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VIAnILITY- A=ALIVE; S=STUNN2:D! D=DEAD 
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PUMP ST~TUS- p= # OF PUMPS OPERATING! H=MODE OF OPERATION 
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(F=FULL - T=THROTTLED - X==UNKNOWN) 
ST=STATION; DI=DI8CHARGE; IN=!NTAKE 
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07 / .~5/75 
0711::;/75 

ST 

IN 
r,r 
'- . 
IN 
DI 
In 
D~ 
! ~l 
Dr 
I ~J 
DI 
IN 
DI 
HJ 
i::!I 
In 
Dr 
IN 
DY 

rt~ 

Dr 
IN 
~i : 

:;:1J 
[

• T ., 

IN 
Dr 
IN 
DI 
IN 
iJ1 
It~ 

DI 

CONDo 
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06:51 
07:00 
20:52 
20:50 
09:99 
21: 55 
:::2:::::0 
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2::;: ~ .. 5 
OC,:03 
00:56 
01: 05 
01:55 
02:00 
0.;: ;;5 
02: :::;:.~ 
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(lflr : 55 
04:J3 
05: ::::? 
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21:43 
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4 X 
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4· X 
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-9~·9"i'. -9. 9 
-9~?~ -9. 9 
-9999. -9. 9 
-~)·;:·~)9. -9. '9 
-:"1999. -9. 9 
-':'999. -9.9 
-9999. -9. 9 
-';1';;9'7. -9. 9 
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VIADILITY- A=ALIVE; S=STUNNEDI D=DEAD 
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PC~? STATUS- p~ H OF PU~?S OPERATING; M=MODE OF OPERATION 
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(F=FULL - T=THROTTL~D - X=UNKNOWN) 
ST=STATIONI DI=DISCHARGE; Hl=::NTAKE 
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ENTR,; I N:-1:::trr VIABILITY-WHITE PERCH- ~ARVAE 

D(.\TE: 
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07/:3/73 
07/~5/73 

07/15/73 
07/~5/75 

07115/75 
07/21/75 
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<)7/::1/7':-
07/;:::'Fi3 
071':::::'/7::' 
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C;:'.--:1/7:;; 
r:. ': 1 : i, 17 -:. 
0', /:. l/,"S 
C::'I: 1/7~:; 
C·=/: 1/73 
0':/11/75 
~)::' /11/7:; 
(;':1'.11'7 . .5 
(."'~,./:. 1 / 7:5 
(,:/::./75 
(j:' /~,. ! //'::; 
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02/11/75 
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05/:3/75 

ST 

IN 
[;1 
I ~~ 
D! 
I

, , 
" DI 

I " .. 
01 
IN 
DI 
I , : 
" D1 

IN 
DI 
HI 
[II 

! ~ ~ 
[:I 

If< 
DI 
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16:30 
1~:05 
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16: ::;3 
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18:55 
19:06 
19:5S 
1';': 53 
20:55 
21: 00 
05: 10 
(;5:20 
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PU~i!':' ::;;TATU3- F'= t~ OF PUI'/PS OPERATING; M=MODE OF OFERATION 
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ENTr:AHH~ENT VIABILITY-WHrTE F'ERCH- ,.JUV/ADUL TS 

DATE 

06/17/75 
06/~7/75 

06/17/73 
06/:7/75 
06/~7/7~ 

06/~7/75 

O~/17/7~ 
O~/:7/75 

06/~7/73 

0~/:7/7S 

06/18/73 
0':":./:;' ~~; 17::; 
06/ 8/75 
06/ 8/73 
O~I 8'75 
0.,:/" f:/7J 
o ;:8/75 
o 1:8/75 
o /18/75 
o /:8/7~ 
0,':'/) 8/7::i 
(Y:../ :::':/7;:; 
0::"·/:~~;/75 

86/:G!7~ 

0[118/75 
C61 8/7~ 
06/ 3/73 
06/ 8/75 
06/ 9/75 
Oel 9175 
O~/ 9/73 
O~/ 9/75 

ST TIME P M 

IN 
DI 
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Dr 
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D:i: -, . 
L" 
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;.,.( 
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III 
;::;r 

03: 17 
0:;:: 25 
O~: 17 
04: 10 
04:38 
05:00 
22;05 
22:04 
2~:i: 2:3 
::::3: 10 
O~); C,3 

00: 17 
IN 01: ::::5 
DI 01:":;4 
It~ . 02: 44 
L·r 02; <':0 
I;J (j.3: 50 
[:1 03: 43 
!n 04:45 
DI 0·1: 40 
I~~ 0';): ;:'9 
[i~ 0:;:27 
IN 22:\)4 
D I :::: : ~5::; 
Ir~ 22:::::3 
D: 22:55 
ItJ 2::::: 41 
DI 23:~O 

IN OO;~9 
DI 00:33 
IN 01:21 
01 01:25 

4 X 
4 X 
'I X 
Lj X 
11- X 
4 X 
4 X 
4 X 

" X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
o X 
4 v 

" 4 X 
4 X 
4 X 
4 X 
4- X 
4 X 
4 X 
4 X 
4 X 
4 X 

corm. 
(/Ji"HO) 

-')999. 
-',;'';';/9. 
-';'999. 
-·)·7·;i9. 
-·~J99S'/. 

-'1999. 
-')';'99. 
-",)9S)':". 
-')999. 
-(;":::·~'9. 

-'::;-;":)9, 
-~')9'~'9. 

-9;:";I'~. 

-'}""~)9. 

-":.:'9';'9. 
-·~!9~)? 

-':)';"~)? 

-')-;::','r, 
-';/';::';>9. 
_,?;"'J,:).~. 

-:1';)';/9. 
-S~';JS)9. 

-<~;199. 

-';·'9;)';), 
-';~:;~I'? 

-·;i)·/;;>. 
-9';}~)9. 

--;J'7~i9. 

-~J9';);I, 

-·;/9~i;l. 

--;)';"~/9. 

-5'9:'9. 

TalP, 
TIDE (C) 

-~J. 9 
-9. 9 
-','.9 
-9. 9 
-9. 9 
-9. 9 
-9. 9 
-9. 9 
-9. 9 
-9. 9 
-9, "'"i' 

-9. " 
-9. 9 
-9. 9 
--9. 9 
-9. ? 
-';'. 9 
-9. 9 
-9. ';I 

-9. '7 

-9. " 
-9. 9 
-9. S' 
-";",9 

-9. " 
--9. ") 
-S'. 9 
-'9.9 
-'r. ";1 

-9. 9 
-'iI, ;J 
-9. s· 

21. 0 
22. 0 
21. 0 
22. 0 
21. 0 
22. 0 
23. 0 
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22. 0 
2:::, '7 
22. 0 
29. 5 
21.5 
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21.5 
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2:::.0 
2·~/. 5 
.,.-, c:" 
4":"', ,_I 

29. 0 
22. 0 
29. 0 
22. 0 
29. 0 

VIABILITY- A=ALIVE; S=STUN~ED; D=DEAD 
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PUMP STATU3- P= ~ OF PUMPS OPERATING; M=MODE OF OPERATION 
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(F::FULL - T=THRO,TLED - X=UNKNOWN) 
ST=STATION; DI=DISCHARGE; IN=:NTAKE 
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E~'TFAIt:;1c:NT VIABILITY-\.-:HITE PERCH- JUV/ADULTS 

Dl.iT:;: 

06/ 0175 
O~/ 9/75 
ObI 9/75 
06/ 9173 
06/ 9175 
O:;·/i 9/75 
O:':/J'}/7'5 
06/;.>'/75 
(;.1:../ J. ';'-/7:::; 
0(:,/ .~. '}/75 
(1/: /: ~'.I75 

0 .. :./' ~ ~:'(7:: 
0:'·/2(i/75 
C(:·/:-:C)/75 
0,';../ ~:~J /7:' 
06/~~/75 

C6!2~/75 

06/:0/73 
(~/2~/7~ 

06/20/75 
c'::./:~~.::/ 75 
0,:/:-:3175 
OC/::3f75 
C6/::::::/7:5 
O/:JI;~/~·/75 

OS/:>~/7S 

OI..·/:~'''t/7'3 

(.;'.1:: /:"/75 
Oi:./2/~ 173 
O::·/::::,tl75 
O.C·.f2'~ 175 
C/;J24/7'5 

ST TIMe: P M 

IN 
Dr 
!N 
O! 
iN 
DI 
IrJ 
DI 
IN 
Dr 
-t.' ., . 
[II 
ItJ 
D1 
H~ 
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[I I 

02:21 
02: 12 
03:21 
(;3:20 
C:t: 18 
(;4:27 
05::::0 
05:23 
21: 57 
22:23 
2:::;: 07 
:::::::;: 1;::. 
00:00 
.00:00 
O():50 
00: ':;·0 
01: r.3 
OJ.: 31 

IiJ ·02: 21 
Dr 02:20 
IN 22: 2:3 
DI 22: 't!3 
IN 2~.3: l+5 
DI ::::::: :;:1 
Ir4 00: :::5 
D1 00:30 
I;'J 01: 25 
DI 01: 22 
IrJ 02: 17 
D1 02: 15 
IN 03: 10 
[;1 03: 0.5 

4 X 
.1', X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
L!. X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 

., 
" 

4 X 
L'~ X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
:j. X 

CGID. 
(U:':-IO) 

-9;';1'7'. 
-'iJ~·99. 

-9;:9;'. 
-S;";';'9. 
-9-;':;'9. 
-;;';"';"';'. 
~9;';J9_ 

-;JS ~"9. 
-9'~·"~/;1. 

-9';-";}5'. 
-95·~J-;I. 

_~/; ';";1, 
_.;:';';"". 
-9';.";.'9. 
-)/.;:,;,;!. 

-';)';"';"7. 
-'7";-';' 7'. 
-';)-;";1-7. 
-9S";'? 
-9":";'9. 
-9';'99. 
-9;:)~/9. 

_';I';);';', 
-';1')99. 
-9';'~)9. 

--;1999. 
-9~/';"9. 

-·;:'·;~99. 

-9~;'·~.>9. 

-;';9~)·;1. 

_.;,.r;)99. 
-9(J95'. 

TIDe:: 

-';1.9 

-9, 9 
-9. ';I 

-"'·.9 
-'? ';I 

-9. 9 
_';1" ;1 

-9. 9 
-9. 9 
-9. 9 
-9, 9 
-9. 9 
_9. ;J 
-9.9 
-9. 9 
-9. 9 
-9. ? 
-9. ';.' 
-9. 9 
-~ 9 
-~ 9 
-9. 9 
-S', :.' 
_~J. S' 

-9. '" 
-9. 9 
..... 1'. 9 
-"il. ·9 
-9. 9 
-7. ;1 
-9. ';I 
-9. ;1 

\)IA::ILITY- A"'ALIVEl S=STUNNED; D"'DEP.D 
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(e) 
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2::::.0 
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22 5 
29. 0 
- ... .-. t:::': ....L.::.J 
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--,--, '=" 
"'-~:... ...J 

23. 0 
22. 5 
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22. 5 
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30. 0 

A 

INITIA[.. 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

c· 
·oJ 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 

P~KP STATUS- P= # OF PUMPS OPERATING; M:MODE OF OPERATION 

D 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

""-'. 

3 HRS 

A D 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
0:.. 
o 
o 
o 
o 
o 
o 

.0 
o 
o 
I) 

o 
(I 

o 
o 
o 
o 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 

·0 

o 
b 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

t'::t D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(F=FUlL - T~THROTTLED - X"'UNKNOWN) -
ST=STATION; DI=DISCHARGE; IN~INTAKE 
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o 
o 
o 
o 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



EN1RA!~~E~T VIABILITY-WHIT~ PERCH- JUV/ADULTS 

D(\Ti:: 

06/2S/75 
06/27/75 
06/~6/75 

OG/26/75 
06/~6/75 

Ot!~~/j5 

06/:0/75 
0SI2~/7~ 

06/2~/7~ 

06/2~/75 

C6/2S/75 
C~/2~/7~ 

06/27/75 
06/~7/7S 

06/27/73 
C6(~7/75 

C6f27/7~ 

0·S/;::7/77:' 
06(~7/75 

06/27/75 
06/~7/75 

C~/;7/75 

06/27/75 
C~/27/75 

C~/~~/75 

U::. /~j~) 17.:':; 

O . .;./~~ )/7~ 
C~./:~O/75 

07/01175 
07/01/75 
07/01/75 
07/0!/~'3 

,..-
;:'1 TIMe: P M 

IN 01:35 4 X 
DI 01: 36 4 X 
H~ 02: 4::;: 4 X 
[I 02: 50 L', X 
HJ 03: SO 4 X 
DI O:j: 50 4 X 
Ii.J OS: 0:3 4 X 
D~ 04:45 4 X 
:W 22: 06 4 X 
DI 21: 42 4 X 
Iii 23: 11 4 X 
[;I 23: 16 4 X 
IN 00:20 4 X 
DI 00: 19 4 X 
IN. 01: 33 fl, X 
D1 01::31 4 X 
I~~ 02: 25 I't X 
['I 0:-:: ::;:(-, 4 X 
HJ 0::::: ::;:4 4 X 
DI 0::: 37 4 X 
~!~ OL~: :;~;J 4 X 
DI 04;40 4 X 
jf'J 05: 40 4 X 
Dr 0:::;:':::3 IJ- x 
HI 22; 1 Z 4 X 
Dr 22: 10 4 X 
II-l 23: 20 4 X 
Dr 2::;:; 26 4- X 
IN 00; 14 4 X 
Dr 00:21 4 X 
I~J 01; 27 4 X 
DI 01; 16 4 X 

cot/D. 
(U~lHO ) 

-;'99~/. 

-0;':;"';'9. 
-";'9';.'9. 
-~·99·:). 

-·;:'9S:? 
_-;'-:l';r;:'. 
--::";";/9. 
-0;.";1';'9. 
-S'~"~J9 

-'~··'i/~~9. 

-S";I';";>. 
-S9·;.'~i. 

-;'9;J'~J. 

-';,9";'9, 
-':;9';;9. 
--;;<;"'3'9. 
-S9~)9, 

-'~··;;'~i9. 

-$9';};', 
-Sd;/;i9. 
_';'";<'J';'. 
-'J ')~'t9. 
-S";"·:)9. 
-·; .. 9':)9. 
-';-·9';)9. 
-.~d;i·;)9. 

-99~:'9. 

-;:·;)~i9. 

-9<";.';)9. 
-99'-)9. 
-9999. 
-99';;9. 

TEMP. 
TIDE (C) 

-9. 9 
-9. 'if 
-9, '"9 
-9. ';I 

-9. ;; 

-9. ';I 

-9. 9 
-·9. )I 

-9. 9 
-9. ~f 

-9. -;J 
.... ~J. '9 
-9. 9 
-9. 9 
-'"i'. ';I 

-9. 9 
-';I. '-;1 
-9. 5' 
-'~. ') 

-9. '"9 
-9. S' 
-9, 9 
-9. ';1 
-';1, 9 
-9. 9 
-9. 9 
-:;",9 
--;;, ;.' 
-9. 9 
-9. ";1 

-9. 9 
-';I. 9 

23. 5 
::;:1. 0 
2'1'.0 
::;:1. 0 
2:~:. 5 
30. 0 
2:3. 5 
30, 0 
23. 0 
30. 0 
23. 0 
31.5 
:3. 0 
:::1. 0 
23. 0 
30. 0 
23, 5 
30. 0 
2::::.5 
:30.0 
'~/"'.' 'C:" 
~._r. ,_I 

30. 0 
23. 0 
29. 5 
24. 0 
35. 0 
2'1. 0 
31. 0 
2:3. :':1 
::;:2.0 
23. 5 
33. 0 

VIA2ILITY- A=ALIVEI S=STUN~ED; D=D~AD 

A 

INITIAL 

o 
o 
o 
(I 

o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
i 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

PU:~? STATUS- P= 9 OF PUMPS OPERATING; M=MODE OF OPERATION 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 

,.----.., ,.. \ 

3 HHS 

A D 

o 
o 
o 
o 
o 
o 
o 
<) 

1 
1 
o 
o 
o 
<) 

o 
o 
o 
<) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
b 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

NUMBER OF INDIVIDUALS 

6 H:,\S 

A D 

o 
o 
I) 

o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

1 
<) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
1 
o 
o 
o 
<) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(F=FULL - T=THROTTLED - X=~~KNOWN) 

ST=STATION; DI=DISCHARGEI IN=INTAKE 

1. 2-11 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

,0 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 

'0 
o 
o 
o 
o 
o 
o 



/-'-. 

E~;r:=;(-j!N:1Dn VIA8ILITY-~.JHITE PERCH- .JUV/ADULTS 

D~ITE 

07/02/73 
07 /()-:~/7::' 
071\',7/73 
07/07/73 
07/07/i;:, 
07/ :)7/73 
07/(;7./75 
f)7/07/75 
1)7FJ7/~'5 

07 /C.::/7~ 
07/<.::?/7':> 
07/03/73 
07/(;:,:/75 
07/C:].l75 
07/{J:::/7:, 
07/C ;'/73 
r)7/C:;l7~5 

07 /L'.::/7:~ 
07/(·:::/7:3 
(; 7 Ie :,:/75 
07/():3/73 
07 /(::-:: li'~] 
C7/: .. ~~:/7==; 
()7 /l)~:~/ 7:J 
07/1 .. :·/75 
07/; '1-/73 
()7/:4/75 
07/).,:;7:5 
07.l:'J~/75 

(l7/:4.175 
07/:5/75 
07/:5/75 

cmm. 
ST TI ME P M (f..'i"iHO) TI DE 

IN 
CI 
IN 
D1 
m 
Dr 
rtl 
tJI 
I " " n:; 
I :'~ 
DI 
IN 

C6:51 
07:00 
2G: =5::: 
20:~O 

09: ,;·"iJ 
21: 55 
2::-~: 50 
2:;:: 10 
23: 1~5 
00:03 
0'): ~6 
01: 05 
01: 5~J 

D1 . 02: 00 
Ir~ 02: 45 
[,! 02::05 
Ii'J 03: 55 
DI C~:OO 
Itl· 0,:,:;::::::; 
DI (;4:53 
I:~ . 05: 39 
D1 (15: 53 
,II 06:50 
D~ Of':.; ~~,5 

IN 21:4:: 
DI 20:44 
HI 22: 36 
D1 22:50 
IN 23:".5 
DI 2:3: 50 
IN 00:33 
D1 01:00 

4 X 
4 X 
4 X 
4 X 
o X 
4 X 
4 X 
LI· X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
1I, X 
4 X 
4 X 
4 X 
4 X 
4 X 

--;)S:·~)9. -9. 9 
-';:'999. -9. 9 
-~·9S"';'. -9. 9 
-99Si9. -9. ':' 
-·;:?~··9. -9. '? 
-~i9·;)7'. -9. 9 
-';/9';)9. -9. r;1 
-9999. -9. 9 
-99~~·'i/. -9. 9 
-~:·9?9. -9. 9 
-;''';199. -9. 9 
-9'?99. -9. ';J 

-'?';1'?9. -9. 9 
-0;'999. -9. 9 
-9999. -9. 9 
-';':','99. -9.9 
-99'?9. -9, 9 
-9;..0';)9. -9. 9 
-;)';1';/9. -9. 9 
-9999. -;1. 9 
-·;:';)';i9.· -~"'. 9 
-5J;';)9. -9. 9 
-':"9':;'':4. -9. 9 
-·;<:i·~)';t. -,9. 9 
-';'';I'~/9, -;', 9 
.... ·;'";1';)9. -9. 9 
-~99~ -~ 9 
-~99~ -9. 9 
-S";1';)9. -9. 9 
-999~ -9. 9 
-~999. -9. 9 
-999~ -9. 9 

VIABILITY- A=ALIVEi S=STUNNEDI D=DEAD 

TEMP. 
(C) 

24. 0 
:::0.0 
25. 5 
:;:2. 0 
-~ 9 
32. 0 
2~ 0 
32. 0 
273. 5 
32. 0 
"",r- r.:-:" 
":"'-', .j 

::;1. 0 
25. 5 
31. 0 
2:3. ~.5 

31. 0 
25. 0 
:::1.. 3 
25. 0 
31. 0 
23. 0 
31. 0 
2:':;. 0 
31. 0 
23. 0 
L~, 5 
25. 0 
25. 0 
23. 0 
25. 0 
25. 0 
2:3. 0 

A 

INITIAL 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 

PU~P STATUS- P= # OF F1~~PS OPERATING; M=MODE OF OPERATION 

D 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

/"'--"', 

3 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

NUMBER OF INDIVIDUALS 

6 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 !-iRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(F~FULL - T=THROTTLED - X""UNKNOWN) 
ST"'STATIO:~. DI=DISCHARGE; Hi=HHAKE 

1. 2-12 

43 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

96 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



," , ' 

::::~iTi:::,:u~~':Eln VIt,3ILITY-STR::P::::O BASS-- LAfiVAC: 

[:AT=: 

O::/G') /75 
(6/09/73 
C6/:0/73 
C6/~0/75 

Cb/:0/73 
C6/10/73 
(1;)/: '-)/75 
r~/lG/73 

GS/l~/75 

'0.':.,/ ~ {) /i'~, 

06/ 0/75 
O~/ 0/7~ 

Obi 0/75 
C~/ ~/75 

C6/:0,'75 
(~/:O,73 

C6" 1/75 
C~/~1/75 

C~/!t/73 

C~/.!/7~ 

0~!!!/75 

C~/_l/7~ 

O~/1:/;5 

C~/:i/7~ 

C6/11/75 
G~/:lj75 

C~/llj75 

06/:1/75 
06/ 1/7~ 
~~f 1/75 
G6/ ~/75 
06/ 2/75 

ST 

I;) 
Dl 
I ;.j 
~:! I 
I i~ 
[:1 

I:I 
D! 
Hl 
I :~ 
I ~~ 
LIZ 
)"'1 
r'· .. !.n 
T .. \ 
J.j',\ 

:: ~ J 
D1 .. , 
DI 
p~ 

[:1 

::n 
~) I 

I "J 
,.-...,. 
:i ~~ 
l)I 
1 ~,. 

DI 
IN 
Dr 

TIt1E 

22:30 
22:29 
00:09 
00: o-i 
01: :::'::3 
01:51 
C:::: 10 
O.~:: i.~:J 

o,r~: r.,.O 
04:30 
(\~: ·:·0 
0:3:42 
22: 10 
22:00 
2::::: 2~) 
23:2:"; 
C:): 8::5 
ry): :::;'} 
.:) ~ : :J~ 
01:31 
0.3: 10 
0'3: UJ. 
SI:-: 28 
C:1: 28 
(5: ,;" 
O::'i: ';-1 
22: 10 
22: 10 
2.;:;: 15 
2:::: 16 
c)o: :::':4 
00:27 

P I"i 

4 X 
4 X 
4 X 
.,. X 
4 X 
4 X 
1 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
" v ·r .'\ 
I} X 
4 X 
:, X 
4 X 

"r X r, X 
4 Y. 
4 X 
4· X 
4 v 

" 
4 X 
4 X 
4 X 
4 X 
4 X 
4· X 
,. X 
4· X 

cmm. 
': Ui"'tHO) 

-.. ';;999. 
--9;'-')9. 
--9?~)·;:J. 

--·:i'·"~)9. 

_-9;1~)9. 

--? .~. ;~. 'r . 
--;:,.?~j';"I. 

.... ';l?·:.:'9. 
'_'~H)';"·;J. 

"-7'·:I~)"i'. 

-9·::-;) 'i. 
.. ~?'):-'9 . 
•• -;''';.);)7'. 

~w';;';I'~i';I. 

.":·~.~i·;'9. 

~-'~I ;:':-;:/9, 

-";'9~":';,'_ 

-~/';I·:)-=). 

-S·"::':·'·~/. 

--;;"";:'?: 
-.. 9;;':"-;:. 
--·;J'i";i';i. 
-.';:";)'~? 

_';),;J~,'';/ 

--9';:99. 
--~I';:J~J;I. 

-·9';>,)'''. 
--?9~~·9. 

... ·99~'9. 
-99';)9. 
--99';;-:7. 
-·'9'?':'9. 

TEMP. 
TIDE (C) 

-9, '" 
-9. ') 
-;;. 9 
-9. 9 
-9. 9 
-9. 9 
--;".9 
-9. ";:I 

-9. 9 
-9. 9 
-'''.9 
-9. ;, 
-9. 9 
-·9.9 
-';:'.9 
-';', ';'"'; 

-? 9 
-S'. ';I 

-9 . ." 
-9. 9 
-9. 9 
-9. ;1 
__ '~,l. 9 

-9. 9 
-";'.9 

-9. '" 
-9. 9 
-'''.9 
-9. 9 
-Y. 9 
-';".9 
-9. <,) 

22. 0 
2;3.0 
22. 0 
29. 5 
22. 0 
27. 5 
21. 0 
27. 0 
21. 0 
27. 0 
21. 0 
27. 0 
22. 0 
27. 5 
~~2. 0 
:2,:::.0 
2:2.0 
27. 5 
22. 0 
27. 5 
22. 0 
27. 5 
22. 0 
27. 0 
21.5 
27. 0 
22. 0 
2::::.0 
...,....,. C' ........... --, 
2;/. 0 
22. 5 
2:=:.5 

ViA'3ILITY- A=ALIVEi S==STUIJi',E'); D~DEAD 

INITIAL 

A 

o 
o 
o 
o 
1 
6 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 

2 
o 
o 
1 
o 
o 
o 
o 
o 
o 

:3 

1 
o 
o 
o 
4 
4 
o 
o 
1 
o 
o 
o 
o 
o 
2 

o 
o 
o 
o 
2 
2 
1 
2 
o 
o 
o 
1 
o 
o 
o 
1 

PUXP STATUS- p~ U OF PUMPS OPERATI~G; M~MODE OF OPERATION 

o 

1 
o 
o 
o 
7 
6 
2 
o 
5 
1 
o 
o 
1 
1 
2 
1 
o 
b 
o 
o 
6 
:5 

10 
Lj. 

o 
o 
o 
o 
o 
1 
o 
o 

/~,., 

3 HRS 

A D 

o 
o 
o 
o 
1 
/~ 

1 
o 
1 
o 
o 
o 
o 
o 
o 
:) 

o 
o 
1 
o 
o 
1 
2 
o 
o 
t 
o 
o 
o 
o 
o 
o 

2 
o 
o 
o 

11 
12 

2 
o 
'3 
1 
o 
o 
1 
1 
4 
2 
o 
6, 

o 
o 
2 
7 

11 
6 
o 
o 
o 
1 
o 
1 
o 
1 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
1. 
:2 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
2 
o 
o 
1 
o 
o 
o 
o 
o 
o 

2 
o 
o 
o 

11 
14 

2 
o 
5 
! 
o 
o 
1 

4 
2 
o 
6 
o 
o 
2 
7 

11 
6 
o 
o 
o 
1 
o 
1 
o 
1 

12 HRS 

A D 

o 
o 
o 
o 
1 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
1 
o 
o 
1 
o 
o 
o 
o 
o 
o 

2 
o 
o 
o 

11 
15 

2 
o 
6 
1 
o 
o 
1 
1 
4 
2 
o 
6 
o 
o 
2 
7 

12 
6 
o 
o 
o 
1 
o 
1 
o 
1 

24 HRS 

A D 

o 
o 
o 
o 
1 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
1 
o 
o 
1 
o 
o 
o 
o 
o 
o 

2 
o 
o 
o 

11 
15 

2 
o 
6 
1 
o 
o 
1 
1 
4 
2 
o 
6 
o 
o 
2 
7 

12 
6 
o 
o 
o 
1 
o 
1 
o 
1 

(F=FULL - T=THROTTLED - X=UNKNOWN) 
ST=STATIONi DI=DISCHAf-~GEi J:N<NTAI(E 

1. 2- 13 

48 HRS 

A D 

o 
o 
o 
o 
1 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
o 
o 

2 
o 
o 
o 

11 
15 

2 
o 
6 
1 
o 
o 
1 
1 
4 
2 
o 
6 
o 
o 
2 
" c' 

12 
6 
o 
o 
o . 
~ 

o 
1 
o 
1 

72 HRS 

A D 

o 
o 
o 
o 
1 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 

2 
o 
o 
o 

11 
15 

2 
o 
6 
1 
o 
o 
1 
1 
4 
2 
o 
6 
o 
o 
2 
:3 

13 
6 
o 
o 
o 
1 
o 
1 
o 
1 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

2 
o 
o 
o 

12 
16 

3 
o 
6 
1 
o 
o 
1 
1 
4 
2 
o 
6 
1 
o 
:2 
8 

13 
6 
o 
1 
o 
1 
o 
1 
o 
1 



ENT;AINMENT VIABILITY-STRIPED BASS-' LARVAE 

DATS: 

06/12/75 
C61 2/75 
CGI 2/7~ 
06/ 2/75 
C~, 2/75 
o,~·.' t 2/,'"5 
06/::/75 
Ot/:2/75 
06/!2/75 
C6f~2/75 

06/!2/75 
C6/!2/73 
06/:3/73 
C6/13/7~ 

O~/:3/75 

06/:2/73 
06/13/75 
06/13/7~ 

C~/131;5 

O~/13/75 

06/:3/75 
C:./i3/75 
O~/~6/75 

06/16175 
06/16/75 
OS/:6 /7 5 
O~/:7/75 

06/17/75 
06/17/75 
06/17/75 
06/17/75 
06/17/75 

5T 

IN 
D1 
T' 0 ~h 

DI 
-,0 
J. o' 
Dr 
Iil 
DX 
IN 
D! 
!: ~ 
DI 
Hl 
Dl 
~ ~. ... 
[;1 

Hl 
Dl 
: t~ 
DI 
In 
D1 
IN 
D1 
Ii'l 
DI 
I;,; 
01 
J " j'" 

DI 
I t·J 
Dr 

TIt"':E P M 

()2: 03 
02:00 
0::::: 2:3 
Ci~;: :25 
(;t;-: 3') 

o(~.; 37 
0'5: 50 
03:40 
21: 1:3 
21: 15 
2:::: 1 .. ;' 
23:05 
co: 10 
co: 0'::; 
01: 03 
01: 13 
02:39 
07:: 3,~. 
O~:; ::1:,:) 

0:::.: .;.'" 
():~j: 0:3 
(;::':07 
22: 18 
22: 10 
2::::: 2'5 
2:::: 15 
co: :1.::-
00: 15 
01: 15 
01: 20 
02: 10 
02: 19 

4 X 
4 X 
4 X 
4 '.' .-
4 X 
4 X 
I(. X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
'I. X 
4 X 
.l't- X 
4 X 
.; X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 

cotm. TEt1? 
Wt-ifIO) TlDE (C) 

-'; 9')9. -';'. 9 
-?';:'S)9. -9. 9 
-99~19. -9. 9 
-S'9':~";< -9. 9 
-':i'i;')9. -9. 9 
-9999. -9. 9 
-59~~ -9. 9 
-9999. -~ 9 
-999~ -~ 9 
-9999. -~ 9 
-S?99. -9.9 
_.; ::-1';~9. -;'. ;J 
-$'9~~9. -;-:.9 
-';, ;·~'~J9. -9, 9 
-';>;";}9. -9. 9 
-';' '-)9~/. -';>. 9 
-';"999. -9. 9 
-';' S"'S"/9. -9. '7 
-;";'.'~)'? -9. 9 
-';';"')9. -.~. 9 
-';"?:i9. -9. ';I 
-~"?:j'? -;J. ';J 

-~";};j9. -S", 9 
--;:-·9';i? -'~, 9 
-~I';':·:i9, -';to 9 
_;";/';i';I. -9. 9 
-';:1·;:~)9. '_--;-'J. 9 
-';)·;J~}9. -;:. ';I 

-~J'~:j9. -9. 9 
--;:'99';>. -9. 9 
-9999. -9. 9 
-999~ -9. 9 

23. 0 
28. 0 
12. 0 
2.D. 0 
21. 8 
21'. 5 
21.. 8 
27. 5 
22. 0 
28, 5 
22. 0 
28, 0 
22. 0 
2::::.0 
22. 0 
2? I) 

22. 0 
1:::.0 
22. 0 
27. 0 
22. 0 
27. 0 
22. 0 
2::::.0 
22. 0 
27. 0 
2::::.0 
-,i C':' 
........ oJ 

22. 0 
21. !3 
21. 0 
21. 0 

VIA3ILITY- A=ALIVE; S=STUW~ED; D"'DEAO 

A 

INITIAL 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o· 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

S 

1 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Pi_·;·~? STATU3- P= ii OF PUMj='S OPERATING; 1-1"'l'lCDE OF OPERATION 

D 

o 
o 
o 
o 
o 
r.
~, 

o 
o 
o 
1 
o 
o 
1 
(; 

o 
1 
o 
2 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

-..., 

3 HRS 

A D 

o 
o 
o 
1 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2: 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
o 
o 
o 
o 
5 
o 
o 
1 
2: 
o 
o 
1 
o 
o 
1 
1 
2 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
(> 

o 
o 
o 

NUMBER OF INDIVIDUALS 

6 Hr,S 

A D 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 

1 
o 
o 
o 
o 
5 
o 
o 
1 
2 
I) 

o 
1 
o 
I) 

1 
1 
2 
o 
o 
1 
1 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 

12 HRS 

A D 

I) 

o 
o 
1 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
o 
o 
o 
o 
5 
o 
o 
1 
2 
o 
o 
1 
o 
o 
1 
1 
2 
I) 

o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
o 
o 
1 
o 
5 
o 
o 
1 
2 
o 
o 
1 
o 
o 
1 
1 
2 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(F=FULL - T=THROTTLED - X=UNKNOWN) 
ST=STATION; DI~DISCHARGE; IN=INTAKE 

1. 2-14 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
o 
o 
1 
o 
5 
o 
o 
1 
2 
o 
o 
1 
o 
o 
1 
1 
2 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
o 
o 
1 
o 
5 
o 
o 
1 
2 
o 
o 
1 
o 
o 
1 
1 
2 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
o 
o 
1 
o 
5 
o 
o 
1 
2 
o 
o 

o 
o 
1 
1 
2 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



E~;T;:J;H:"';::'~" '..iIf'\3ILITY-STRIPED £:';33- LARVr.S 

D~lTE 

Obi 7/75 
OGI 7/75 
061 7175 
O~I 7/75 
OSI 7175 
OS/ 7/75 
C~ , 7/75 
061 7175 
06/ 7/75 
O~I 7/75 
06/:8/75 
06/:3173 
OI.:.,/:.~:/75 

.') ~·/~. C /'7::; 
o I: /7~ 
o i: 17~ 
o I] /73 
06 8/75 
0~ 8/7S 
0~ 8i7~ 

O~ 8/75 
0'-:,/ ~ ';.; /;:: 
t) ::: /' :. ::: ;' ;' :::: 

O~/J.;''3/7~'; 

O'~,I i. -:;':/75 
:)'-,/1:;:/73 
0,: /::::17:3 
06/:8i7S 
0~/~9/75 

0~/~~/73 

06/:9/7~ 

06/19/75 

ST 

HJ 
Dr 
HJ 
Dr 
7 i1 
Dr 
IN 
Dr 
HJ 
;:)1 

Hl 
DI 
I ~~ 
r·":" 
,~. A 

It! 
DI 
IN 
[:1 
I :l 
D1 
IrJ 
[II 
-." f 

'" 
Dr 
1:1 
[II 
IN 
DI 
1 ;.j 

DI 
I 1'~ 
DI 

T!~1E P M 

03; 17 4 X 
03;25 4 X 
04:17 4 X 
04: 10 4 X 
0~:58 4 X 
05:00 4 X 
22: 1)3 J;' X 
22: C~ L': X 
23:23 4 X 
23: 10 4 X 
00;48 4 X 
00; 17 4 X 
01: 3':0 4 X 
01:4,~ 4 X 
02: ,g 4 X 
02;40 4 X 
0::;:50 4 X 
03: ~.:3 4 X 
Gl'r:";S 4 X 
0-1: 40 4 X 
0';;: 99 (} X 
O~I: 27 4 X 
:-~2: C·"; 4 X 
21: 58 4 X 
;:2: 55 4 X 
22:55 4 X 
23;41 4 X 
23:::;0 4 X 
00;3? 4 X 
00;33 4 X 
01;21 4 X 
01:25 4 X 

corm. 
(Ut~H:) ) 

-·~·r;:9~/. 

-';19'::'9. 
-';;'~·;)9. 

-99S:'9. 
-9';;'99. 
-9';1;19. 
-');'9;1, 

-'7:', ;";i, 
-9';'i;>9. 

-9')';:-9. 
-':J9-;:'9. 
-·99;i'~. 

..... ·:.'9-;';'. 
-'~1';)99. 

_·~/9,:;r:.l. 

-'" ,1;;9. 
-'?S;";'9. 
-·~"":)9. 
-'~~99. 
-·~,?;)9. 

-':;9~:"? 

-'~'S";:9. 

-'~";<)9. 

-'~'7'~)9. 

-';'·"~)9. 

-·)9~1? 

-999':'. 
-'~'?-:)9. 

-';''";.,'9;'', . 

-';>':;:';)';). 

-'i'9~)9, 

-'7'9,)';'. 

TIDe: 

--9. 9 
-9. 9 
-';I, ';I 

-9. 9 
-9. 9 
-9. ';I 

-9. 9 
-9. 9 
-? 9 
-9. 9 
-9. 9 
-9. 9 
-9. 9 
-9. 9 
-;1. ~l 

-9. 9 
-9. ';1 
-;',9 
'-9.9 
-9. 9 
-9. 9 
-9. 9 
-"'. "9 
-';'. 9 
-9. 9 
-9. 9 
--9.9 
··j.9 
-t:;',9 

-9. (i' 
-9, 9 
-9. 9 

V I (.\3 I L I TY- A=AL I VE; S~~STUN~~ED; D=DEP.D 

TEMP. 
(C) 

21. 0 
22. 0 
21. 0 
22. 0 
21. 0 
22. 0 
23. 0 
29. 0 
22. 0 
28. 0 
22. 0 
2::::. " 
22. 0 
28. 9 
22. 0 
29. ~ 
21. 5 
2;'.0 
21. 5 
29. 0 
-~'. ? 
'-/~ ~ 
L'':·. oJ 

23, 0 
31. 0 
23. 0 
29. 5 
22. 5 
2'7.0 
22. 0 
2';1, 0 
22. 0 
29. 0 

A 

INITIAL 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

r.::-

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
<) 

o 
<) 

o 
o 
<) 

?t:iP STATUS- p= ~ OF F'U~lPS :)F'ERATI NO; M~""l':O[lE OF OPERATION 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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o 
o 
o 
! 
o 
o 
(} 

o 
o 
o 
<) 

o 
o 
o 
I) 

o 
o 
o 

/-"" 

3 HRS 

A [I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
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1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

NlJMBSR OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
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o 
o 
o 
o 
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o 
o 
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o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
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o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A 0 

o 
o 
o 
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o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
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o 
o 
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o 
o 
o 
o 
o 
o 
o 
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24 HRS 

A D 
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(F=FULL - T=THROTTLED - X=UNKNOWN) 
S~=3TATION; DI=DISCHARGE; I~=INTAKE 

1. 2-15 
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E~TRAI~~FNT VIABILITY-STRIPED BASS- LARVAZ 

D;~TC: ST TIt~~ F' M 

06/10/75 IN 02:21 
O~'19/73 DI 02: 12 
C6!~?/7~ IN 03:21 
C6/l9/7~ Dr 03:20 
0';;.·1:.9/"73 III 04: 1::; 
06/:7/75 DI 04:27 
0';;./:.9/75 III (·3: 50 
CS/:?/73 D! 03:23 
(,'.:.·/:_·-:·/7:~ I;-! :-.:1: :.7 
Q~/:9/75 ~I 22:~3 

06/:9/75 IN 23:07 
C6/~~/7~ SI 23: 16 
0~!20/75 IN 00:00 
0~/:O/75 Dr 00:00 
().::'l;:O/I'::; Ii·' 00: 50 
C~/~)/75 DI CO:4~ 

(;S/):::,l-;':~j I!~ 01:i!·3 
C~/~O/75 Dl 01:31 
06r~0/75 iN 02.21 
06/:0/75 DI 02:20 
06'23/75 IN 22:28 
C6j~3/7~ D1 22:45 
tj:':./--:,7.:/i'5 Ij~ 23: 45 
O~/!3/75 GI 23:31 
C~/2~/75 I~ 00:35 
06/2~/75 Dr 00:30 
0,;:',/;>~/75 It! 01: 23 
06/2~/75 Dr 01:22 
06 / 2'1/75 Hl 02: 17 
06/24175 DI 02: 1~ 
c~r~4/75 IN 03: 10 
CS/2~/75 D! 03:05 

4 X 
~t X 
4 v 

" 4 X 
4 X 
4- X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 

CONDo 
(131(-;0) 

-';'9S·';'. 
... ··:;.;:";)9. 
-';';:';"'i'. 
-';:';'10;;'7. 

-$9;'/9. 
-$';"99. 

-9';":;9. 
-(~-";i;':9. 

-9;i':.;'9. 
-';":;:;;':", 
-;: 9~'r:;J. 
-';;999. 
-·~;i~i9. 

-;";"':;';'. 

-o;;'9S19. 
-';':';~~·9. 

-';)7';)9. 
-o;';:")'? 
-9999. 
-99~)9. 

-s 5·:~7. 
-99';;'9. 
-'7·";::·~J9. 

-r;:: '?'~;";'. 
-9?·~)9. 

-";1;:';:'9. 
-·;:9~i9. 

-';J';'~''';J. 

-9999. 
-99~)9. 

-S"~·99. 

-'"i!s'r;;"i'. 

TEMF'. 
TID::: (C) 

-";I. ? 
-9. ? 
-S',9 
-9. 9 
-9. 9 
-S"'. ;1 
-9. 9 
-S',9 
-9. 9 
-9. 9 
-9. 9 
-9. 9 
-9. <) 

-9. <) 
-9. 9 
-';;.9 
-';1,9 
-9. 9 
-9. 9 
-9. 9 
-9. 9 
-9. ';I 

-9. 9 
-9. 9 
-9. 9 
-9. 9 
-9. 9 
-9. '7 
-9. <) 

-9. 9 
-';;,' , 9 
-9. 9 

22. 0 
2;3.0 
22. 0 
23. 0 
22. 0 
"..,-- t::-
,,(.. / . . .J 

21.5 
27. 5 
22. 5 
2";',0 
22. 5 
Z9. 0 
22. 5 
2:3. 0 
22. ~:; 

27. 0 
22. 5 
28. 0 
7'7" = "'_4_ ..... 1 

28. 0 
22. 5 
:;:0.5 
23. 5 
::;0.0 
2::~. 0 
:::0.0 
23. 0 
30. 0 
2:;:.0 
30. 0 
23. 0 
30. 0 

VI~BILITY- A=ALIVE; ScSTUNNEO; D=DEAD 

A 
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PU~? STATU3- p= ~ OF PUMPS OPERATING; M~MODE OF OPERATION 
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(F'=FULL - T'-=THROTTLED - X=UNKNOWN) 
ST=STATION; DI=DISCHARGE; IN=INTAKE 

1. 2- 16 
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( 
i 

/'---. 

ENT22I 1'.:11ENT V I AB I L ITY -3TR I PED BASS- LARVAE 

Df1TE 8T TIt-IE P M 
cmm. 

(U/,HO) 

0',,/2"./75 IN 01: 8'3 4 X -9·~~'9. 
OS/'.:.7/75 DX 01: ~36 4 X -9·~:··9. 

0·:·0·::./73 IN 02: 17,;3 4 X -9·i'~"9. 

O~!~6/75 D1 02:5~ 4 X -999? 
c!'~/::,~-,/7S 7.1.1 ()~3: :-5() ~. X _';/")~/'? 

0·,·/:>::,/-;::;' Dr C::::' 50 rl- X -'.;'''~j'''. 

C':'-'/;~/J/75 Itt C~J: O~; '+ X _';J';:~-.. ~. 
(X:""::~'/73 Dr 0·+: :~;::; 4 X -9)',"9. 
C·;,/;~·~·/7::; Ir~ 22: ()6 L'r X -9';'S~S"'. 

O~/2~/7: Dl 21:42 4 X -9??9. 
C~/:(~}173 I~! 2::':: 11 4 X -)1"::99. 
:;~/;>~/7::; [:1 2:3: 16 Ji- X -9~~:J9. 

C~/~~!75 IN 00:20 4 X -9~?~ 

(.':.1/1;7:3 [I 00: 19 4 X -;"';;;)';). 
(:';./:~7/-;·5 Iti 01:33 4 X -9';"99. 
C,~,/:-:~·: /7~3 DI '01: 21 4- X -·;:·';:'~""7. 

06/27/7~ IN 02:~5 4 X -9;99. 
O~,/:~7/7,3 Dr 02: 36 4 X -9-;;";,,;>. 
!:,~,.':,~·//73 In 03: 84 11· X -9;"'::--;:', 
O~/2717~ D1 03:37 4 X -9~?9. 

·>~/~;.7/'·5 II~ 0-:-: :3? 4 X -9·;:~~'). 

(1~/'~7/75 DI Orr: ·~O 4 X -':;";"')";'. 
()/:·/:~7ITS III 0::>: <0 4 X -'7',")9. 
()~/:':7/75 DZ 0:5: ~,~.5 4 X -9):)';'. 
(:_'::.',;')/i'S I~~ ::22: 12 "l X -9';1)9. 
C·~-/:-,. '.1/75 D1 22: 10 4 X -~<)~i9. 

':;/.:../;::.)/75 Ii'J 23: 20 4 X -9;/~)'-:;J, 

06/30/73 DX 23: 26 4 X -?9~>9. 

(,7/01/75 IrJ 00: 14 4 X -99·:;~:. 

'.;7/:):/7:; D1 Of): 21 4 X -99')9. 
07/01/75 IN 01:27 4 X -9?9~ 

07/01/75 01 01: 16 4 X -9999. 

TIDE 

-9. " 
-9. ';I 

-9. '7 
-'7. 9 
_';J. ';J 
-9. 9 
-9. ';' 
-;J.9 
-9. 9 
-9. 'if 

-? 9 
-9. 9 
-"if. 9 
-9. 9 
-9. 9 
-';'.9 
-9. 9 
-9, 9 
-9. ') 
-9. ') 
-9. ') 
-9. ') 
-9. ') 
-'7.9 
-9. '7 
-'i1.9 
-9. 9 
-9.9 
-9. '9 
-9. ') 
-'51. 9 
-9. ') 

VIABILITY- A=ALIVEi S=STUNNED; D=DEAD 

TEMP. 
(C) 

23. 5 
::::1. 0 
24. 0 
~;1. 0 
2:3.5 
::::C.O 
'r"":' r::"' 
~'-' . .r 

3:).0 
2:::.0 
::::0.0 
23. 0 
31.5 
2:::.0 
:31. 0 
23. 0 
30. 0 
2::::.5 
:;:0.0 
23. 5 
3').0 
23, 5 
:~;o. 0 
'23.0 
29, 5 
24. 0 
33. 0 
24. 0 
31. 0 
23. 5 
32, 0 
23. 5 
33, 0 
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PUj~:' SH':TU3- F'=- # OF P'-%::'S O?l~RATINGi i1=~10DE 0;:: OPERATION 
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(F=FULL - T=THROTTLED - X=UNKNOWN) 
ST=STATION; DI=DISCHARGEi IN=~NT~(E 

1. 2-17 
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. / 

ENT;::AH.::'H::::rH V!ABrLITY-STR~PED BASS- LARVAe: 

[i!\TE 

07/0 /75 
07/0 17~ 
07/0 /75 
07/0 175 
07/(;:/7:3 
()7/U!/73 
07 /~: 1 175 
(;7/01/7'3 
(17/Ul/75 
0]/01f75 
r)7fG~/:':' 

Co; /() 1/75 
07/(Jll75 
07/').~/75 

(;7/:)1/7~5 

1)7/Cl~//5 

07/~J:/r:, 

07 /:) ~ ./"75 
( ?/(:?/;'~_J 
C7/02 f 73 
07/02/75 
07/(~/l~ 

07(~2173 

07;'2/73 
C7(O~/75 

C7 / '~,~,:/ ;'5 
(:7 .!"!j:~/7~ 
07/<"..'2/7::-
07/n21,'S 
C7/(:2/75 
07/0:::/75 
07/02/7S 

5T TIt1E P M 

IN 02:25 
D1 01:50 
r:'~ 03: 14 
~)I 0:3: 15 
H~ or-: 12 
jjI O'~.< 23 
Hl 03: 15 
DI 0:3: 1(:. 
I:'l 06: 03 
!J! 06:09 
i~~ 20:3::! 
D1 20: :::':) 
I~l 21:50 
D I '21: 55 
11'] 22:::;0 
Dr 22:30 
1,~ 2.::: ·1-4 
DI 23:40 
iN 00:38 
[- I 0,): ::::2 
1 ~\: 01: 23 
1:'1 01:3:) 
;:t~ 02: 23 
DI 02: 11:3 
Ii~ 03: 10 
D: 0:2:; lr) 
I ~'l o/}: (:3 
Dr o·~: 00 
HI 0:;;: 16 
DI 05:05 
Ifl os: 03 
D1 06: 0') 

4 X 
.1', X 
4 X 
L!. X 
L'. v , ., 
4 X 
4 X 
4 X 
4 X 
4 X 
~. X 
4 X 
i!. X 
4 X 
4 X 
4 X 
4 X 
.1- X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 x 
4 X 
'1, X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 

CONDo 
(Ui'lHO) 

.... ·;)9~:19. 
_-:;il?'~":':'. 
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o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 

(F=FULL - T=THROTTLED - X=UNKNOWN) 
ST~STATIONI DI=DISSHARGEI IN=INTAKE 

1. 2-20 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 

96 HRS 

A D 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o ·0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 1 
o 0 



I 
..,--~~ 

t:::nF:AIi::v,:=':NT VIABILITY-STRIPED BAS:3-· ,JUV/ADUL TS 

DATE 

07102/75 
~7/02/75 

07/~7/73 

17/07/73 
07/07/73 
07/07/73 
()7/t..:-".l75 
:)) !(,l.//;:': 
(;7/:":,·,' /7S 
~7/:;':-::/7·.3 

07 /C.:~;/7::) 
07 /C::;; 75 
)7/(,:.:·/75 
07/(;',;:7'] 
r.,j /:;':=:17:~ 
07 ;"(:',:/7-:; 
·J7 /~:<;./::3 
07./'"·:-j:::/73 
07/0~/75 

07/0C/75 
07/08/75 
07/0~/73 

07~08/7: 

)7/u8/73 
07/i~/73 

07/:~/73 

07/~4/1~ 
07/14/75 
07114/75 
07/1~/75 

07/1~/75 

07/15/75 

ST 

I ~.{ 

Di 
I i I 
DI 
i:N 
Dr 
IN 
01 
I t ~ 

"!""". T 
~' . 
Iil 
[, r 
I j~ 
[,1 
1 " . < 

r:r 
""':' .. , 
"" 
[;1 

!'-l 
[rI 

I ~-.! 

Dr 
Ir~ 

Dr 
I j~ 
DI 
- " ;.,.,. 
DI 
r ~ l 
CI 
Xli 
DI 

TII-:S P M 

06: '.31 
07:00 
20:~2 

20: ,':;:) 
o'c;, -::;"71 

21:~5 

22:50 
23: 10 
23:45 
00:03 
00:56 
01:03 
01: 5:5 
02:CO 
02: r.:j 
C2:S~ 

03:55 
O~:00 

O(:5~ 

04:53 
03: :;:.;.' 
0:3: ~-.::; 

Ob:50 
O.'J: lt5 
21: 4:;: 
20: ~.I+ 
22:36 
22::'0 
2:::: LiS 
23:~O 

00:53 
() 1: 0<) 

4 ,: 
-4 X 
,+ X 
4 X 
o X 
4 \' 

" 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4- X 
4 X 
4 X 
4 X 
4 X 
4 X 
4· X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 

COND, 
(I3:HO) 

-·i'·~··;··9, 

-';;·S';.""). 

-9'::-';:':~', 

-';;";)':)9. 

-·~)9S)9. 

-999';>, 
-,;:-!;}~},~. 

-?';':-':J'"i'. 
-';7'--)':;';'-. 

-9-)9~'. 

-·;:''?)·~~;I. 

-90:::'-;·9. 
-9',:":'9. 
-"",,;'''). 
-';I';:·;~·-;·. 

_'~';J.~~(";-: . 
-"".";')9. 
-9·;1';)9. 
-'/999. 
-':;J;i';:'9, 

-'")9';)'). 

-9':;:}';:. 

-9';.'~i';I. 

-';1';' ~\;'. 

-')9:)9. 
-99~)9. 

-ri'9·~~9.-

-99~)9. 

-·;/~/;)? 

-';;-;;';)-;;. 
-99;;";'1. 
-';t";-,I')'? 

TEt1P. 
TIDE (C) 

-9. 9 
-9. 9 
-9. '1 
-9. 9 
-'7 . . ~! 
-9. 9" 
-9. 9 
-9. 9 
-9. 9 
-(i'. 9 
-9. ') 
-9. 9 
-9. ~I 

-9. ? 
-':;),9 

-S'. -;) 
-? 9 
-9, ';, 
-9. 9 
..... ;1.9 
-')1.9 
-~'. ';I 

-9. 9 
-9. ';-' 
_(;1, ';I 

-9. 9 
-;",9 

-9. 9 
-~). 9 
-9. 9 
-9. 9 
-9. 9 

24. 0 
:::;0.0 
25. 5 
:32. 0 
--;.' , ';> 
32. 0 
Lt,.O 
32. 0 
2:5.5 
32. 0 
25. 5 
31. 0 
2::;. 5 
31. 0 
2~3. 5 
31. 0 
2.5. 0 
:31. :.3 
:::5, 0 
31. 0 
2':;,0 
31. 0 
25. (I 

31. 0 
25, 0 
23. 5 
25. 0 
25.0 
2 !:i. 0 
2'";;,0 
25. 0 
2~:3. 0 

VIA8ILITY- A"'ALIVEi S=STU~';;\:E:); D'-"DEAD 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(l 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

PUN? STATUS- P= # OF PUMPS OFERATING; M=MODE OF OPERATION 

D 

o 
o 
o 
o 
o 
o 
o 
2: 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

~"~ 

3 HHS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
::> 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
.0 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(P"';:-ULL - T=THF:OTTLED - X=UNf(NOWN) 
ST=STATIGN; DI=DISCHARGE; IN=INTAK~ 

1.2-21 

43 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

.. - -\ 

96 HRS 

A 0 

o 
o 
o 
o 
o 

.0 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o· 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



(' 

~~~~nIN~ENT VIABILITY-STRIPED BASS- JUV/ADULTS 

D(lTE 

07/~5/75 

07/!S/75 
')7 /:,:~/7:~ 
07/~S/7~ 

07/:~/73 

07/:~f73 

C7/:~/75 

(;7/: :J/75 
07/21173 
07/2!/75 
(17 ...... ~, : /7.::; 
')7/;:; ;" ;-::5 
U7/-::.C:/75 
!):-/;:,:;'./7:3 
0::/":.1/73 
~:::;/:.1/7'j 

{)::;/:. 1 /7"5 
('.3/:.1/7'':: 
C"~' I~. 1./ 7~~ 
C':;./: 1/75 
(;:::/),1/73 
f:-.;:/". 1 17.5 
0::'/11/75 
c:·/: 1/75 
c::::./:: : /75 
C"; /:i. : 17~5 
~~::/ .. " ~/7:' 
(;~::/ ~~ 1/75 
C:;:::/:::;/75 
C:::f~.:::: /7'3 
C::'/:"3/75 
O::'/~3/75 

ST 

IN 
,..,"!' 

''" I ~ ~ 

[;i 

Itl 
DI 
I: j 
DI 
I " ,. 
[: I 
~ , 
J.h 

t:r 
B·j 
D1 
In 
DI 
-r'" 
':'l'l 

D' 
1,'/ 
DI 
pI 

Dr 
~ ~J 

DI 
:;: \4 
[.: 

I i ~ 
Dl 
1>1 
Dr 
I r4 
DI 

CO~~ 
TIME P M (~1~O) TIDE 

02: 14 
02:05 
CJ3: 14 
03: 12 
0/1-: 19 
04: 13 
03: 13 
(is: :::0 
0';>: -;;9 
14:~O 

C~': 99 
~/'~:30 

1 ~): 0::::; 
1-4: ,,5 
15:09 
1£ .. : 5:') 

16:01 
1'~: 0::) 
17: 1', 
17: 10 
1:'::::02 
J.8: 02 
i .-•. r..·t':" 
'!":-.' , . .J,J 

19:06 
1 ~/: ~;t~ 
1;/:~53 

20:::}5 
21: 00 
05: 10 
(,5:20 
O'~: 33 
06:30 

4 X 
4 X 
, v 

t.;, A 

.I~. X 
4 X 
4 X 
4 X 
4 X 
1 X 
t.:~ X 
o )( 
4 X 
4 X 
4 X 
J1 .. X 
"'1. X 
I: v r 1\ 

l~ X 
lj. X 
4 X 
4 X 
"r ;( 
4 x 
4 X 
4 X 
~. X 
4 X 
it- X 
4 X 
l', X 
4 X 
4 X 

-';::";';'9. 
-';-9 ;'? 
-;:'):':;";:'. 

-';:""";:'9. 
-';"~J';l,? 

-79~/9. 

-9·;'''::·~. 

-';,'9',:>9. 
-';"';:")9. 

-·;;:'·;:··~9. 

-·;:'9~·}9. 

-;i'7')·~·. 

-9999. 
-";'9';";'. 
-?7~}9, 

-';':'(;:)9. 

-9'?J~'9, 
-';;.,.~;" ~(;-'. 

-. :-,"~<:';i. 
-99';:9. 
-';"?:)';'. 
-';,":;");'. 
-99:'9. 
-9~;'t;i·'i'. 

-/"~~;"i'. 

-'?'~)~/9. 

-')')'1,). 

-"'9,i9. 
-·Y"?~19. 

-99~i,? 

-9 Ii'":)9. 
-9,;)~)9. 

-9. 9 
--;'. ? 
-9. ";I 

-? ." 
-9. 'i! 
-9. ';I 

-;',9 
-9.0;' 
-9. 9 
-9. 9 
... I? ~) 

-t:). 9 
-9. 9 
-'";).9 

-9. ';I 

-9. '7 
-9, ? 
-';.'. ";I 

-9. 9 
-9, 9 
-9. 9 
-9. 7' 
-9. ';, 
-.~, 9 
_;1. 'i' 

-S'.9 
-;:-. )I 

-9. 9 
-9. 9 
-9, 9 
-'? -=) 

-9. 9 

Vlr,EILITY- A=ALIVE; S=STUN,,:E,); D=D::::AD 

TEMP. 
(C) 

2:::;. 0 
2:3.0 
:2.;':;. I) 

:;-:~j. 0 
2::'~. 0 
::~5. 5 
2:::;.0 
2~3. 5 
-~ 9 
27. 0 
-~ 9 
26. S 
26. 0 
26. 5 
26. 5 
27. I) 

27. 0 
27. 0 
27. 0 
2.J.. 0 
2:--,5 
3'j.5 
27. 0 
..-,..... I:;:.~ 

.;. •. .;: •.. J 

2b. 0 
:::::. :5 
26. 0 
21. 3 
26. 0 
31. 0 
210 .. 0 
:::::::.5 

A 

HU T I{;L 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
<) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

s 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 

Pt';'j;=' STiHU3- P'''' H OF PUI"i?S O;::'£:RATII';G; 1'1=MODE Or OPERATION 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

r~~ 

i 
\ 

3 H?S 

A 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 

NUMBER OF INDIVIDUALS 

/:.. HRS 

A 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 }-iRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
() 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

6 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(F:FULL - T=THROTTLED - X=UNKNO~N) 

ST~STATIO~; DI=DISCHARCE; INz?NTAKE 

1. 2-22 

48 HRS 

A 

o 
,0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

96 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o· 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



8:7?A!~~~NT VIABILITY-BAY ~NCHOVY- LARVAE 

Dr',T::: 

07/1~/7~ 

07/1~/75 

07/1~/7~ 

Q7/1~/7~ 

07/13/7~ 

07/1~!7J 

C7/~~/73 

(;7 /~ ... ::~J'I ~~t 

(7/:21':::: 
(://:~.:../ i-::; 
(,7 I:;; i 175 
('7/:~~~ .. ~7S 
07 /:,~~ /".I:j 
07/-:<Ii5 
(,/:'"'-::.1: i /~3 
C:: ./ ~ ~. / ;'::; 
C I 175 
o / /75 
C I /73 
(:~:/'i. ~//'3 

O?/~1/75 

0~/11/75 

C3/!!/75 
G:'/::' 1/7"::-, 
C~/ 1/75 
O~/ 1/75 
(~! 1/75 
(~/ 1/73 
08/ 3173 
C~I 3/75 
0;/ 3/75 
081 3/75 

~T -=-. 

J: ~ 1 
r~ 
~, , 
I;'; 
Dr 
H-! 
DI 
IN 

.D1 -" .l;. 

pr 

IN 
Dr 
IN 
CI 
IN 
GI 
In 
DI 
Hl 
[J I 
""1 u, 
:1 r 
Hi 
I!1 
... 1' .. 

:) I 
I " ., 
;:'1 
-" .!.:·,I 

Dl 
T.N 
DI 

TIl':::: 

Co2: Ff 
02'05 
03: 1,+ 
C<::: 12 
(} .. ~: 19 
CA: 13 
(i:'~ 15 
C~:20 

0;': ";1';' 
1':-: ~o 
(;9: '::-'':/ 
1";' .. : :'.::0 
1::': 0:3 
ll'}: L:\~.3 

15: C";' 
1 ~: ~50 
16:01 
1 .. :,: O~.5 

17: 14 
1'/: 10 
1f:: 02 
1 ~::: 0::: 
1(::5:i 
1 S': (;(:. 
1';/: =6 
19: 5f; 
20: ~~,~, 
21: 0:) 
0::): 10 
o~:;: 20 
06:35 
06:30 

P t1 

4 X 
L'. X 
-1- X 
4 X 
4 X 
Ij. X 
4 X 
0, X 
1 X 
4 X 
o X 
4- X 
~~. x 
4 X 
1', X 
4 X 
4 X 
l'f X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 

". X 
fl· X 
4 X 
4 X 
f .. X 
4 i\ 
4 X 

CON;). 
(U;':dG) 

.-;, ,?,."!.~). 
~-S·';'·)? 

·";:·;"~i9. 

~"'99~·)9. 

.... ·is'');.--I. 
--':;:';:')9. 
-"·;;'9':i'Y. 
--'?i;:")~", 

--9';J~)~I. 

-·9-;·~i9. 

-·;1";1')9. 
-"-)'~:i':~ Y. 
-'S-';"99. 
-';i';;:~/9. 

-';"':;";i9, 
-·9':>":''). 
-·9·:'I';~'? 

-·9';:',)';;0. 

--9';I';i9. 
-";)~':;'-7'. 

-.';I}':·""i'. 
-'-;1 ;";)'~. 
-':is'';.',;!. 
-9'?';}9. 
-';":19';/. 
-';::";::';)9. 
_;},;.'r),? 

-99':~·9. 

-999;'. 
-';";)-;i9, 
- ;/9~J9. 

-9'7~i9. 

TEMP. 
TID::: (C) 

-9. 9 
-';i. 9 
-9. ''"i' 
-9. 9 
--;;',9 
-9. 9 
-'C;:. 'iI 

-? 9 
-9. 9 
-9. ~ 
-9. 9 
-9. 9 
-9. ;-... 
-9, S-' 
-'';; S' 
-,,9. -) 
-9. 9 
-9. 9 
-9. ? 
-? 9 
-9. 9 
-9. 9 
~.9 

-9. 9 
-9. 9 
-9. 9 
-9. 9 
-~/. ;! 
-9. 9 
-9. 9 
-9. 9 
-9. ;;~. 

23. 0 
2~.:.~. 0 
2:].0 
2~. 0 
2~. 0 
25. 5 
23. 0 
2!:r.5 
-';1,9 
27. 0 
-'i'.9 
26·,5 
2,~,. 0 
: .... ~.:.. 5 
26. 5 
27. 0 
27. 0 
27. 0 
27. 0 
:::;·(j..O 
26. 5 
3::. ::; 
27. (I 

:3:~;. S 
26. 0 
32. 5 
2/.;..0 
31.5 
2'::.. 0 
::;1. 0 
::::~). 0 
::,~~:. 5 

VHi3ILITY- A==Al..IVE; S=STU:'.iNEDi [I==DEAD 

INITIrlL 

A 

o 
o 
o 
(1 

o 
o 
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o 
o 
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o 
o 
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o 
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o 
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o 
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F'!_::'.? ::;T[.;TLi:3- p,~ ?t OF PUj':;='S O?ERAT ItJ:); t1"'l"iCDE OF OPERAT ION 
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(F,coFULL - T~'TH;:;:OTTLED - X"'UNI(NO~N) 

ST"'STIHIml; DI=DISCHARG::i IN=:tI'JTA:<E 

1.2-23 
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/ 

E~TRAI~MENT VIABILITY-BAY AN(~OVY- LARVAE 

D[,TE ST TIME P M 
C0~!D. 

(U:1HO) TIDE 

00/ 2/75 IN 07:30 4 X -9999. -~ 9 
(1:3/ ;:/75 [II 07: 15 -4 X -~;··i";"~. -9. ';> 

O~/ 3f73 iN 03: 15 4 X -99~9. -~ 9 
C::':/ -::'~'/73 DI 0:3: 10 L'i- X -9';::';'9. -9.9 
C~3/ .. :::/7'5 l. ~,! (t':;': 00 4 X -'./"';;';19. -'r. '"i' 
OS: 3/75 Dr 09:C) 4 X -9~99. -9.9 
0'::/ ~ ~:.:/7:S In 09: 35 4 X -";J';1';:;9. -9. 9 
~3:G~/73 Di 09:99 0 X -9~~9. -9.9 
'~'; ,':.,: /7S ! ;''; 1 7: ::-~o ij. x -',;';.",';1. -';:. 9 
(:;: ... _ :-:"/-;F5 D;: 17: :;:5 4 X -';-'·:)S";'. --;:. 9 
C·:./: :; /75 IN: ;:J: 25 4 X -9';';"9. -r;,', S' 
':,;:::/ C./-;~: Dr !::~: 2.5 4 X -;I':-J'~:'O:;'. -9. ".."i 

CSI 8/75 IN 19:35 4 X -9~99. -9.9 
C'~( ;:::.175 DI 19::j,) 4- X -9':·"=-19. -9.9 
C·::,." 8/;:5 I~~ 20: 38 £}. X -9')9'), _'il. ';) 
C·:,! ~:;/'7:~ r;I 21::::0 A Y. --,/'.:--;)'? -9.-;;-
(/~;/ :::/7~ IN 22: 2::1 I~ X -'~J'~199. -7',;1 
(Y:"./:.·,)/7S [II 22: 4') L1 X -·)·.~·~';9. -';? ';I 

c:::'/ ::;'/73 Ii~ 16: f T,) 4 X -';;<-:/";;";1. -9.9 
G8/:9/7~ ~i 17: 10 4 X -9999. -9. 9 
()::·/:~';·'./7~ I;~ 1~:;)5 4 X _f;" .. '99. -9.? 
G&i 9/73 DI 18:00 4 X -90 99. -~ 9 
0'~'/' ")/73 I~l It:;: ~o 4 x -$··:/~),? ~9. 9 
031 0/75 D1 19:00 4 X -9~99. -9.9 
C?,' 9/73 I~ 19:53 4 X -)°99. -9.9 
0:1 ?/7~ Dr 20:00 4 X -9999. -9.9 
('::1 ';;/75 TN 21: 00 4 X -·:/";,~)';). _';J. ";I 

0:1 9/73 DI 21:02 4 X-9999. ~9. 9 
():~I ~.'/7-:5 Ii" 21: 'is 4 x -9';'S'9. -~/. 9 
OS/9/73 DI 22:00 4 X -999~ -9.9 
O?/7/73 IN 23:00 4 X -999~ -9.9 
cal 9/73 DI 22:50 ,X -9999. -9.9 

VI~8ILITY- A=ALIVE; S=STUNNE~; D=DEAD 

TE~iP. 
(C) 

2/;'.0 
::::2.5 
26. () 
:::::.7~. 5 
2/:,.0 
:::;2.5 
2(,. 0 
-I'~'. ':) 
2:'. 3 
32.0 
23. 0 
31. 0 
23.0 
31. 0 
2::;. 5 
32. 0 
2::'.5 
32. 0 
21::,.0 
3ft. 0 
25. ~J 

32. 5 
;:5. <) 

::::::::.0 
2.~. 0 
::2. <) 

2:':;.0 
::::2.0 
2~. 5 
32. 5 
2~,:i. :3 
:;.2. ~j 
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n:;~r STr1TU:3- p", # OF F'UI'iPS OF'ERATH1G; M=-t'IODE OF OPERATION 
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( 
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3 hRS 
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1 
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o 
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o 
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o 
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I) 

o 
1 
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NU~1BER OF INDIVIDUALS 

6 HRS 
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12 HRS 
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24 HRS 
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(F=FULL - T""THf~OTTLED - X:=UNf(NOt.-lN) 
ST",STA.I::INi DI'-"DISCl-:AF\GE; IN='HHAf<E 

1. 2-24 

48 HRS 
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96 HRS 

A 0 

o 0 
o 1 
o 0 
o 0 
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o 0 
o 0 
o 0 
o 1 
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o 0 
o 0 
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o 0 
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-', 

::::'C:-:::::r .. H;:U;C:'.'T VUi8ILIT'{-3AY rHiCHGVY- LAR'';('<E: 

[;:~TE 

C8/2~/75 

C2/~3/7~ 
C::' /'~:~ /75 
(:~/~~:~~/7:5 

0:::'/:~::/7;:'. 

C:/!~.'73 

0~.'~:'7~ 

C2/~3/'75 

C8'~~/7~ 

C?/:~!7~ 

~3,',,~/73 

(::,. =:/):~."-;~~, 
(:;: : -.. ..;.';::; 
(.-='/~.~; /7-:::'~ 

c-: I ~·:.~./7.: 

~~'.::./:" ,'j i~·:':'~ 

(,.~ /~-~L I:':J 
G3.~~J75 

~C·'~~/75 

C~' "'.2 .. :·/-:;':; 
().: .. :~/:, /7.~ 
(,,'::,.f .-.~.::. (73 
C:;;/:~{'-'/75 

C::'/:,.::J7:::; 

ST 

nJ 
DI 
I !~ 
-.~ 
L' ... 

H·' 
Dr 
: ;1 
DI 
T" • .< 

::1 
-" .1..; 

Tn 
I ;,~ 

[11, 

I l ~ 

;:;1 
I:J 
r, T 
LoA 

I: J 
Dr 
I ': 
" 

Dr 
TO • ,,; 
[, I 

OC-,/ _-J; • .l75. I; J 
«::/:~ :./75 D I 
')':' /::'/./ /'3 I i I 
(.,_.: :~i~.,"7;.3 i.:'I 
0)/0','/73 HJ 
(;]/(;,,,/7'5 D1 
()';1/()'~/73 II-! 
0'-:;'/0';')/7'::, D1 

TI~i;:: 

16:~5 

16:50 
17: :::3 
..&.1: 45 
1 ~~;: ::::0 
1:3: 35 
1 ~. -r.",: 

j.". ,L.,_ 

19: .,'::; 
20: -::':7 
20: ~j5 
21: :55 
L:l:~;:5 

:~2: /::2 
22::0 
I~:~O 

16:~O 

17:33 
17:~5 

l~:;: 3~3 

1:;;;: £/) 

1:': 2') 
1',': 30 
~-::(): 2·} 
2:): :;"rj 

21: 15 
21: 1:::; 
22: l~i 

22: 15 
1'?: 06 
I',,: (,:J 
20:05 
20: 13 

P M 
COiJD. 

<: U~:HO) 

~. X ·· .. ·99':)9. 
4 X --;';"';:';), 
4 X ... ·;}9~)·;:·. 
4 X --'?J ;:')':;', 
...,. X --'9';;')9. 
4 X -'';.'?;'';'. 
~1){ --·;·9'~··? 

1'1' X -·~J·;:':)9. 

4 X -,·;-';'~i';J. 

4 X -.· .. ;;";1·')9. 

4 X -_';'·9~i·;I. 

-4 X -';:'::>:;S'. 
J~ X _'·i ':.'~~<:" .. " ,'. 

~-t X _t';I'')',::''?'. 

4 X _";":-::":;":'1. 

I]. X -·9"""".,,. 
!;. X -'~/';:";'j,? 

1',:< -'9<;"~? 

4 X -9,;-,:9. 
c;. X -"~;S:'~:";): 

4 X -.,,:)';):i9. 

4 X -"~J';)';~'?!. 

4 X -<:'S'~)S'. 

J} X -··~'';1;:·9. 

/~ X - ·~":;":i';I. 

4 X --99:'9. 
4 X -·9';7t;)9. 
4 X -,9 ;>':"7. 
1.1 X -··~·(;-j:i:::·. 

4 X -9S'I"i;J. 
4 X ·-·99~)9. 

4 X --9';1":'9. 

TIDE 

-9. 9 
-9. ') 

r. <';1 -;', .. 
-9. 9 
-9, 5' 
-9. 9 
-9. ') 
-';1,9 

-9.5' 
-'? '? 
-? 9 
-9. )I 

-9. ~I 

-9. 9 
-9. 9 
-9. 9 
_;J . . ~ 
-9. ;/ 
-9, ;l 
-';', ;,' 
-'-:;1,9 
-';1.9 
-';". ') 

_~'. ';1 
-,'it. "7 
-9. ? 
-9. 9 
-9. ';1 

-9. -;> 
-9 . .-:; 
-r.;J. ':.I 
-9. <) 

VU-,EIL.ITY- A=ALIVE; S=STUilNE;:Ji D=DEAD 

TEl":P, 
(C) 

25. 5 
::::::::,0 
2~. 5 
3:-::: .•• 
25. 5 
::::2.5 
2~. 5 
:::::::.6 
·23.5 
32. 5 
~. ~ 

~~. ~ 

32. 5 
~~, 5 
32. 7 
25. 5 
::::~~. 3 
2:').5 
.:, ...... ? 
.-,...:.... "'-' 

23. 5 
:::C~. 6 
2~~~,. S 
32. 4 
2~5. 5 
::2. 0 
.-.~ r
..::,..J .. J 
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NUMBER OF INDl VWIJAl.S 

-------------------------------------------------------------------------INI11Fll. ) HRS 6 HRS :I.~ HRS 24 HRS 48 HRS 7~ HRS ~6 HRS 
CONt>. l~MP. ._---------- ------- ------- ------- ------- ------- ------- ------

'~ATE 51 lIME P M (lJt1HO) llDF (C) FI 5 t> ff [) ft [) ff l> ft () fI () FI [) A [) 

_._ ...... ---- ------
fi:t~ ..... ~4 .... 7'5 () 1 23:4'(' 4 ,. -::;'9;:'~. £I.e :<4. OJ ~ ~ ~ fi:t ~ €I ~ 0 2 0 ~ 0 2 0 2 0 2 
(ot(; ..... : .. '3 ..... 7~ I)J ~0:47 4 T -~:l99~. Ii!.a . :!4. ~ ~ et 0 0 0 fi:t €I €I 0 0 0 0 0 0 0 0 0 
(ot~· .... 2'3/7':i IN li!j ::r~ 4 T -~999. fi:t. 7 ~5.5 0 ~I 0 121 '" 0 '" ~ 0 0 0 0 0 0 0 0 0 
(ot.;·/~~· .... 7'5 Hf fi:t2:22 4 ,. -;:.~:;t~. ~. ::5 ?':.>.5 0 121 0 (1 fi:t 0 '" 0 fi:t 0 fi:t 0 0 0 0 0 Ii! 
J?t(;.~·~':'/7'5 f\ ) 02:~'j 4 T -;;':;:':"'9. ~. 5 :<:<. Ii! (1 0 t" '" €I 0 fi:t 0 0 fi:t 0 0 0 0 0 0 121 
(1.;';/·-~·:"""7'j IN fi:t::S:j~ 4 T -;::'~':;"::C. (ot. 5 :t,:=). ~. fi:t 121 0 €I fi:t '" 121 '" 121 0 '" E.1 fi:t 0 0 0 0 
(1(·/2'5/7':i I.)) (:(!:~a 4 T -~999. f::?~ :(:1.. '5 0 €I 0 fi:t a '" fi:t fi:t 0 0 €I 0 0 0 Et 0 0 
~(·/::;:·::V7':i 1-) li!4:j~ 4 T -9999. €I. 5 :U. ~j r;, fi:t fi:t (1 €I '" '" fJ 0 0 fJ €'I 0 0 0 0 0 
fi:t.;./:-'·5/7~ IN 04::15 4 T -9999. -(1.2 2':.>. (1 Ii! et E' (J (J " 0 0 €I tf Et '" " 0 Et 0 0 
("(·/~~6/7'j HI 1~19:NI 4 l' -~1999. -("".2 ?:L et 0 (1 ~ ~ a 0 " '" iii 0 " " Et ~ ~ 0 0· 
1(1(-,.<,;6/7':' 1.)1 1(,1:,-1: ~1 ':0 4 T -~·~~:;<9. -(I. ~ :s-:s. ,:. (I 0 0 (1 et " iii 0 iii a " " 0 et a a 0 
{1(-· .... ·:?6./?~ 1\) 1( .. :~~. 4 T -9999. -0. ~ :<4. ~ €I a " I?t 0 (I " 0 " 0 I?t iii fi:t 0 a " 0 
~1~,/26/7,:=) H~ :1.1?t:4~' 4 l -~;"99. -itJ. 2 ~~~" et I?t I?t 0 a " " " 0 " " (1 " e.t 0 iii " I?t 
(::(:/;#~/7S 1\ J :l.t?:t:~Yl 4 T -~~~~. -!:1. ~ :/4. ( .. (1 ~t " " a (:I {\ " €I " 0 " 0 0 0 0 (1 

~f;"":2'::/(~ 1.\1 1~:~6 4 T -~~8St. -(1.2 :i'4. l~ a r;, " {:I a t:1 iii a " 0 a 0 Et 0 0 0 €I 
1(-(·/2';'/7';, IN 1:<: ~6 4 T -~::a~:;.:=:t. fi:t. (' 2":>.1?t !:I a 1 (1 1 " :I. a :I. 0 :I. €I :I. 0 :I. 0 :l 
~t·.~·;'6/7,:=) }U 1:;i! :j:t 4 1 -~:;'9~. €I. 8 ~~'. (1 a (1 " I?t 0 " " 0 " " " " " 0 0 Et Et 
N'·/;,;6/75 11-1 14::1';':· 4 T -~999. 0. (' ~,';:t. (1 (:1 (1 4 £1 4 " 4 (1 4 0 4 " 4 0 4 0 4 
W,/:"'6:,'7'5 1\ J :1.4:'-:'t?:t 4 T -:;"::;'~9. !:1. (' :54. 0 itJ '-1 a " '" " " 0 (:I 0 Et ~, " 0 €'I 0 0 
(,'(· .... ·:,...,.:: ..... ·75 IN 1.':i:1?tt?:t 4 'f -~:;t99. tt. (' :;.>';:t. ~ " a a ~~ fJ " a 0 a a " " (1 " Et €I €I 
~··(.·/:;.6/7':' I)) 1.~::J (:1 4 T ...... !-:t:;a:..:.9. t?:t. 7 :"'4. (1 0 (1 (;, (1 ~ " 0 '" Et 0 a 0 " 0 ~ " 0 
~1(·.""~6/7';o 1\ 1 ;!E':K~ 4 T -9::.a:;.:~. fi:t. ':t :!4, i.i.t '" (.1 Ii! €I " " 0 0 " 0 a " a 0 0 0 0 
~·(./:-'7/75 lH :1.t?:t::t6 4 1 -~~~~. ~I. ::s ?4. ~ (;1 a " ~ (1 " fi:t " " 0 a 0 0 0 " 0 " "(·/~'7/7":> PJ :let: ?';) 4 T -S&~~:"'9. (.1, :l 14, ~t a a (1 (:I ~ (:I 0 0 0 " a 0 a 0 0 0 0 
~1~·/27/7':· HI 11 ::14 4 'f ... :i-t::-99. 0. 1. ~.~;. I!t t?:t <~ f::? 0 " (:'1 (1 '-' a fJ (1 0 " '" " 0 0 
~1(·/:""7/7~ I\} 1:1. : ~,t;1 4 1 -~1S<99. (j.1 :~4. (.f ~I (1 (1 (1 0 (:'1 (1 " " (:I a '" 

(1 

'" " " €I 
~·(· ..... :;'7 ..... 7'::· IN 1~:~18 4 1 -:;a9!-:4~. !:1. :1 2':-. I?t I!.t 0 0 (1 e " e a e €I 0 " " " " EJ 0 
"(·/27/7':, ,~ J 1?::I~ 4 T' -99:;<9. ~. :l ~14, 0 ''''' 

'.;.t (:! fi:t fJ 0 0 '" (I fJ (1 fi:t e " e 0 0 
(1af·/Z7/'(';) IN :l2:t·~1 4 T .... ~~4~9. (1.1 ~"7t. ~1 I?t (:! ~ e.t e 0 " " 0 €I 0 €I " 0 0 0 0 
(f~';/27/7~ I.- 1 1?:':>8 4 T .... 9~~:;a. (:1. j :i4.tL1 ~ f::? e.t (:! fJ 0 fJ " '" 0 0 e.t €I 0 0 €I " ,-1~· .. ,·27/?t·t HI 1:< :4~' 4 1 -!:-'S'::-~. (I. 1 :;'>'::0. (j '" f::? fi:t (1 (1 " " e " fJ 0 t1 0 e (:) 0 0 
H(·/Z7 ..... 7'i I"l 1:1 :4~ 4 'T -~:;':='9. (j:t, :1. :N. ~. '" (:I 1:1 0 fi:t " £1 e 0 " €I (:) " 0 " 0 0 

"'HI!IY.I ITV- rt=-OllVEs S"'-SlUNNH',; l,;('I-I1I:' 

f'I.I'11-' SHf!l.W.- P= # (If'- PUHP!-. (1I-'rf':FfI] NO.1 t'l=t'liJl'(:- (If- (IPH~fn HIN 
• (f=f-IJLl - 1=)H~(llH E-.I» 
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NUI'18ER OF INDIVll>lIFtLS 

-------------------------------------------------------------------------INlllfil. 
CONI). TEMP. -----------NHE ~·1 11l1l-:' P M (Llt'1HI) lWI:-' (c:) Ff S [) 

•..... ~----- ------
~1", • .I~?"'?"=' IN 14:40 4 T -~SI~SI. Et.1 ~'.:>. Et lit Ilt 111 
~"·/;·?/75 IlJ 14:4';,) 4 T -~~SI:? 0. i' :'$5.(-$ Ilt {~ ;2 

ftl /,;!7 "'7':· ... J 1';:)::~~j 4 T -5'~9~~. 0. 7 3'? 0 (t a eI 
(;1(,/~·7/7";.· 1.N 1,;:)::.<'(. 4 T -~~~:;.. (:.1_ i' "'';).~ a (t E' 
"'(·/:<':;'/7'5 

'" J 
2:!.:~~ 4 1 -~~9;:t. '';'1,2 34. ';0 (t ~ a 

~,~ .... :/'.)/75 IN 2:1 ;:10 4 1 -~St9~. ~. ~ 22. ~ 0 ~ 0 
",(./:/,,-1/7''5 I)), 22:~fj 4 1 -~:~:~::,.. o ~, . "" :!-4. '" 0 {1 '" O~·."":!·(·1/·/';) IN ~~:1? 4 1 -~::a~~.( It. ~ 22. €i '" 

(1 '" (.1.;./: <·~~/·(s IN ;'>:;;:'58 4 1 -~~~~. '-1. :J ~2. tf £:I ~j 0 
'1( · .. ,,·:~·o /''?':t I\J 2:(':"'~ 4 T -~~99. ILl, :l J4. ~ €f (1 (1 
~1( , •• r /~1"',?5 IN ;,-.... 4,q 4 l' -~9~:;t. o. :? :t:~. 0 0 (1 .;:, 
(t(./:/f}-"7'5 1)1 23:'j';-i 4 T -~:;;9So. t1. j :t4, (1 (1 (1 0 
V{·"""1.17':) H~ ( fL3: 4~'. 4 1 -:':;·:St~~. ~:;,. 4 ~I~. t-i (1 (1 '" ( .. '{ /e:':l /7';. 1\1 (:'(1: ~.:? 4 T -S·S-9~, 0, 4 :w.", (1 £:I (1 

~1//(.11/75 )N 01:4:1 4 ,. -~~S6~. !:t, 0 ",;0', (1 (1 0 '" (-'-,/(':1/7':0 P1 (1:1: 4:~ 4 1 _o",",,'4 14t'.:t ............... ~I, 0 ~:~. (of J<I (1 0 
';·1·l/~:f:!..,;I7~, )N It?.:~~ 4 .• -::'-9~~. 0. t.. n. (,:t (I (,:t 0 
'J,'/('1 / ('S t'l (12: 3~ 4 ,. -~·:~~99. (1, 6 :,(8. '.1 (1 " t1 
'1'{'/(1j /75 IN ~:$:16 4 l -~:,;..::..~:;.,. '.:I. i' ~:i.!, (,1 0 i.~ 0 
~·l/t·:1""75 PI 1ii13:2"~ 4 T -St::-~:;'. 0. a :?8. (1 (1 (1 0 
(·f( /(;t:1/7'~ IN E.'4: (19 4 ,. -~:?99. eJ.& 2~~, tot 0 €f ('I 

~·'·-:·,.~·c;."1./7~·· I) 1 ()4: (1~ 4 1 -:;"~9~. ""_ 8 ~'8. 0 (1 (1 €f 
~t;'-/~'1/75 IN 21 : ~i"t 4 1 -~9:;'~. 0. !';o ~:;-, (of {t ~,:f 0 
(.,.: '/(':1,"7':· [) ] 2:1.::?? 4 T -51~9~. ('.0 ~4, (1 (1 (1 tj 

tZt(· .... (,~/'(· . ., IN ;'>2::~6 4 T -~·9:?,~. 0. 9 ?-2. ~I (:I j 0 
(:1//('11/'1'::.1 IN :r':il: 1.5 4 T -~I::a::;.$C, ';;". :;I 2~. (.1 j (:f Ij 

~t'//~:1/75 1:\ ) 23:::16 4 T -~~:~5f. "".1 ":5.:<' i' (t (1 '11 
/Zl(·.,·~~/r~· IN ~H: 1:1. 4 T ·'~::<9~. Et -:" ~ .. ~. \.1 U ~ '" L."·,·/(·(~/·(!;) (J] ('f~:11 4 'f -~~~~~. (1. ~ )1.~ 0 1;1 .;:, 
act'//\ot2/7'3 )U 0:1:(1(. 4 ,- -.~eS&:;":;'. (1; :$ .'2, €.f {1 0 €.f 
~,,·/l2:t2/7~ I) ] €I:1 : f'~l 4 T -~'~:;'$I. 0. :s ~9. ~. '" 0 (;1 

(f( .... (12/7'5 1)1 02:(:19 4 T -~ ... :;.St9. 0. !;:o ~"8, '.:> '" U 0 

\/HllIJl 1 TV- M;ofll IVE; S;;~l'JNtIH)i L)=[:oI'·H!) 

PlJt1~' STA-fl.J~,;'-· f'= # OF f'1Jf'1PS (Jf'E:.~f1TJ Nt;; t'1:1'101)F OF ('f'~l<ffl ION 
(I-==HJll. - l""lH~(,.nLE:.l» 
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fI D fI D 

a 0 eI a 
0 ;2 f:t 2 
(t a 0 a 
0 e Et Et 
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0 0 0 e 
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(1 0 (1 €I 
0 eJ 0 0 
eJ 0 0 0 
(1 ~ (:I 0 
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2.. Entrainment Survival 
Exp ressed as 

Abundance (Den si ty) 
. Raw Data Summaries 



2.1 ROSETON GENERATING STATION ENTRAINMENT 
SURVIVAL EXPRESSED AS ABUNDANCE (DENSITY) 
RAW' DATA SUMMARIES, 1975 



/--- r---........ 

WHITE PERCH DENSITY 

SAMPLE 
(A) TIME VOUJt-1E 

STATION DATr:.: (HR:l'lIN> (CIJ tot) 

------- ----_._-- -------- ------
I OS/2.3 . .I~"S 21: 5~3 7. :1.2 
D f'it5/2:: ..... 75 2:1.:4() 7. 84 
I (13/2:3.~75 23:27 -:0 "';"C' 

t. t' .. 1 

D 1.)5/:.:-:::3' ..... 75 23:25 8. 30 
I 05/~:$4 . ..-·?5 (00:4:1 8. ·~~3 
0 (13 ..... 29/?5 (lO:J3 ~ •• "':>....,. 

-,;J. ":;-.> 

I e5""~:3."'''75 1)2: 00 B. 12 
D c':: ..... ;;,·St/·.~5 IZ12: O~~1 7. 93: 
I (.,5 .... ·:~:9/~sS ';1;;:05 8_ 3~1 
D t;:i5/29/' 7 5 03:: 10 7. 66 
i 1:~5f/2:?/75 ')4: 3:5 7. 3:9 
0 (J5.,.'29.r75 04:J1 - c-(" ... II' 

I OS/29.,,-'75 1~)5: 25 8.3:0 
D 05 .... 29/.7 5 (I~5 ; :;1 7. 75 
I O~;,,.J 2·j ...... ·-?5 21:17 7.93:. 
D 05 ..... 29/7 5 2:1:23 8. ]:4 
I (15 ..... 29/ .. 7 5 :;:~2: 46 ::=;. :11 
D e::/2:.~."··T5 22:45 E:. 11 
I e-5 ... ··30"7~; CO:15 7. 57 
D 05.,.-::0 ...... 7 5 (.(1: :;::::;: 7. 76 
I 05.,.0:;:0/'75 01:::a 7. ~::rs 

0 05,,'·3:0/'75 01:2:3 €:. 11 
I t.Z'5/3:e/7~i (13: 24 8.21;) 
Co 05."-·::~O/'75 03:20 1.;:. 4:3 
r ~15.,,··::(1/·?5 (1~5: 14 8. Os 
!) ,£15/70"'-*75 '·;)5:i7 7.6;:" 
I (16/J!J2 ... ·· .. i'5 2:1:-12 6. 5:3 
D 06/(12/'15 22: (11) 7.30 
I (1t;'/02/75 23::18 E:, 3:J.) 
J) (16 ... ·02.·.175 23:3:2 8. 1.2 
I (16,,"·~)3 ... r?5 00:44 7. 39 

(A): I=INTAKE; D=DISCHARGE 

(.; ( 

DENSITY(NO ...... :11300 CU M) 

----------------------------------------------------
YOLK-SAC 

EGGS LARVFtE 
--------

€I.e (1. €I 
e. 0 O. 0 
(1.0 e. €I 
0.0 O. (j 

I). 0 :117. 9 
0.0 :121').13 
(1.0 O. 0 
O. £1 O. I) 

O. I;' O. 0 
(I. (l O. (I 

O. \3 O. 0 
8. (t 0.0 
(I. I) O. 0 
O. 0 O. 0 
(1. 0 126. 1 
8. I) O. ~) 

(I. I) 0:0 
O. I) o. 0 
O. I) O. I) 
(I 0 O. I) 

O. (1 (;.0 
O. 0 (I. (I 

(1. I) 0. I) 
1:17. 9 O. I) 

I~I. (1 O. (1 
(I. (; O. (I 

O. €I £1 n 
O. I) O. I) 

O. (I O. (1 

13.0 (1. e 
e. 0 0.0 

2.1-1 

LARVAE 
------

O. e 
e. e 
0. (1 

120. 5 
:11.7. 9 

O. L) 

O. 0 
12'::. :1 

O. \3 
13:0.5 

O. I) 

O. 13 
120. 5 

O. 0 
126. 1 

O. 0 
8. (1 

:12~. 3 
O. 0 
O. LJ 

142. 2 
246. 6 
122. 0 
353:.8 

(1. I) 

1:;~). 5 
0.13 
(1. (I 

120. 5 
369. 5 
270. 6 

__ ---·1 
I 

TOTAL 
(EXCLUO ING 

JUVENILES EGGS) 
--------- ----------e. €I 0.0 

e. €I O. 0 
e. 13 €I I) 

Ct. L) 120. 5 
Ct. L) 23:5. B 
L). I) :120.0 
O. 13 e. 0 
O. 0 12'::. 1. 
0.0 e. 0 
L).O 1:'>0.5 
e. I) O. 0 
O. I) O. 0 
O. 0 120.5 
O. 0 O. 0 
0. I) 252. 2 
O. e O. 0 
O. 0 €I. L) 

O. 8 1.23. J: 
\::1. () O. I) 

O. I) O. 0 
O. 0 142. 2 
O. e 246. 6 
O. 13 122. 0 
O. 0 353. S 
O. 0 O. 0 
0. 0 13:0. 5 
O. I) (1. I) 

O. I) O. 13 
O. (I 120. 5 
O. (3 369. 5 
e. 13 270. 6 



( 

vlliITE PERCH DENSITY 

DENS lTY (NO. 110'30 CU H) 

----------------------------------------------------
SAMPLE TOTAL 

(A) TINE VOLlJ,..lE 'r'OlK-SAC (EXCLUDING 
STATION oRTE <HR:tHN> (CU t-D. EGGS LAF~"t··A:=: LARVAE JU"/ENILES EGGS) 
------- --- ..... ---- -------- ------ -------- ------ --------- ----------" 

t, eG/t:13/75 (11): 5'1. 7. 75 O. '3 O. e (1.0 e. It) '3.0 
I 06/1d3 .. l 75 02:13: 7. 0'1. (1.0 O. (I 711. :2 O. 0 71:1. 2 
D O';:/(f?:.·'n;; IZI2: 1:2 7. 57 (I. I) O. '3 O. 0 0.0 O. 0 

I 06/(13/75 OJ: : 1:=: 7. 75 8. 0 \!:1. Q 516. 1 0. (I 5105. 1 
D 1J6/0]:/75 03::27 8. :;;0 O. I) O. 13 361. 4 O. 0 361. 4 
I 06/03/75 ('4:37 7. 57 e. 0 O. e 3:96.3 O. e 396. 3 
l) Ot5/'Z!:;'/7S (14:49 8. 18 O. 0 1.2':1,5 241. 0 O. (I '3:61. 5 
I QG.····~)::.·,.7S i)'5: 49 7. 21 O. (\ 1::::. 7 277. 4 O. I) 4:1.6.1 
D €~"::4""O3/75 05:4:3 7. 57 O. (I O. (I 396. 3 O. 0 :;:::'-6. 3 
I OI;..··~:::/75 22:0'::: 7. 73 O. e 0. \3 O. 0 t:J.O Ct. 0 
c.' 1)6/(C/75 2:1.:·H 7. 57 (1. () 0. (I 2.::'4. :2 O. 0 264. :2 
I (J';'/(;t3;.'·75 22:57 7.93: O. ti.I i). (I O. 0 I). 0 0.0 
D (loS/((~:."'75 23: (u3 7. (13 (1. (I O. (I I). I) O. I) 0.0 
I l!t;."'03."75 23:56 7. 39 O. I) O. I) O. (1 O. (1 O. 0 
D C1S,,"Q4·"75 O~): 05 7.3:9 O. (\ O. 0 j.35. 3 O. 0 135. 3 
I ('';/·::4.-'75 el:~? 7. ((? O. (, O. I) O. I) 0.13 O. 0 
I) 0':,,,.")4.,'75 01:20 7.3:() O. I) O. I) O. 13 O. I) O. 0 
I 0.:: ..... 0·1/75 02:45 7. 57 O. 0 O. 0 e. 0 O. 0 O. 0 
D (1::;/04/75 (12: -12 7. ?O O. i) O. 0 (1. Ii) £\. I) I). 0 
I o£.,,"'~~j4.l(5 .)Z:56 7. 21 O. 0 O. I) O. Ii) (1. 0 (1. I) 

l) (t6.,,'+("4/75 OJ:45 7. 57 Cl. I) O. () (1. I) O. 0 0.0 
I e';':/(~4.;,·75 (1:;: (':5 7. 57 C. 0 O. (1 H2. :1 Cl. 13 1:l2. 1 
D ()6/1)4/75 (14 :50 7. 57 1~1. I) O. 0 13:2. 1 O. (I 13:2.1 
I Or.:/(·k'75 0::': (!9 8. :;(1 (1. £\ 0.13 (1.13 O. I) O. I) 

D ().;/.?4 .... 75 05:59 7. 57 O. (I O. (I 52:=:.4 1).13 528. 4 
I 0';/1:;4/75 21.:31 8. 3~) O. (t O. (I O. I) O. 13 O. I) 

D 0-::/(:.4,'75 ~::!.: ::J 6. ~:5 (1. I) (I. I) :146. 0 (1.0 146.13 
I 06/(4·",':;; 22:40 8. 1:1 (1. (\ O. (1 369. S- 0.0 36:3. :9 
D C6 ... ·~ .. 1/(5 22:42 6. ';:5 O. (1 (1. (\ 14':' I) (1. (I 146. 0 
I 0(./1)4/75 23::45 6. :::5 (1. (1 0. (1 (1.0 O. 0 0.13 
D f) £,/12' 4."'75 23:49 7.4:=: O. (I O. 0 2';7. 4 O. (I 267. 4 

(A) : I=INTAKEJ [1;;0 ISCHAF.:GE 

2.~~ 



( ( ( 

WHITE PERCH DENSITY 

DENSITY(NO./113130 CLI M) 
---------------------------------~------------------

SAMPLE TOTAL 
(A) TIME VOLUl'lE YOLK-SFIG (EXCLIJDINO 

STATION DATE (HR:t-1IN> (eu 1'1) EGGS LAF~'·"'AE LARVRE JUVENILES EGGS) ------- -r------ -----..--- ------ -------- ------ --------- ----------
I '36/~~15.,.75 00:43 7. 21 e. 0 0. (I O. 13 £1. 0 e. a 
D OE-:~··(t3/75 (1.):50 6. 94 0. 13 (1. I) 43:2. 3 0.0 432. l 
I !~16/(:5 .... ·i·5 (lJ.:57 6. 85 O. (I 0.13 O. e (\. e e. 13 
D ·Zt6/(1S .... 75 02;·)1 7.3S04 (\.13 (1.0 O. a 0. 0 O. 0 
I e6 ..... ·(15.~75 03:15 8.4:3 O. 13 O. 0 O. 13 O. I) Ct. 0 
D ~1'::: ... ··O5."'·75 0::05 6. 85 O. 0 146. :.3 146. 13 O. 0 2$12. 13 
I ~16f .. ··J.::S ..... ·7~i £~ .. ~: 25 7. 57 O. 0 (t. 13 1::::;2. :1. (t. (1 132. 1 
D -::1::; ... ··(~S/75 1)4:25 7. 57 O. (I O. (\ in. 1 (t. 13 132. :1. 
I (1·;.····05 ... ·75 (15:20 6. 85 (1. (I c~. 0 (t. (\ 0. 0 O. a 
D er':: • ./05/75 (15; :2~~ 7. i56 0. 0 (1 . .;:t 13:(l. 5 e. 0 13:0. 5 
I Zt6 .... ·05 .... 75 2:1.;40 7. 93 O. (1 0.0 e. 13 O. 0 0. 0 
D <:16 ..... ·(10 .... 75 21:46 7. 75 O. (1 1;:1. I) 13.13 (t. I) 0.0 
I ,).;; .... '£15 .... 15 22:50 7.21 O. I) 0. (i I~. I) O. 0 0.0 
D f16/(05/75 22:4;':- 6. Ei5 O. 13 O. 0 146. 1<:1 O. 0 146.0 
r (1,:,.··"05 .... 75 2:::50 7. 21 0. 13 (1.0 8. 0 0. 0 O. 0 
D O(:.·.+~~:-:;.-'·75 2:::4:1. 7. :::4 O. I) fl. fl Q. 0 O. 0 O. 0 
I et: .... ·;.2!6t .. ·75 (1:1 : ~)S 7. 39 O. I) I). I) 676. 6 O. 0 676. 6 
D 0:5/0:::'/75 (':;):5:3 6. ;::5 (1. I) O. (1 O. 0 (1. 0 o. a 
r 06 ..... ·f1.:: ...... ?5 ()2: (17 -,. q-=' (. -.,:> o. 0 0. 0 252. 2 :126. :1. 3n:.3 
D €tC .... ·(1..;/75 e:?:: £11. 6. ;;::5 O. 0 e. 0 292. (1 e. I) 292. ~J 
I 0·S ... ··(~.;/75 'OJ:: 19 7. 57 O. 0 (1. (1 O. 0 e.o e. 13 
D 06.···0'.:: ..... 75 03::07 7. 03 0. (I O. 13 0. I) (t. I) 0. 0 
I ~1~;.····[~6 .... ·75 04:28 6. ~;5 (I. (1 (1. I) O. (1 C1.0 Q. I) 

D Of.~/07""'75 04:17 7. :::4 I). I) I). (I 127. 6 O. 0 127. G 
I 0;:; ... ··(19/75 22:0(1 7. :(9 121. I) 0. I) 27€1 . .:; O. (I 270. 6 
D 80=:::/(19/75 21:58 7. 30 O. (1 O. I) :1.3:7. 0 (t. I) 137.0 
I (k;/09'/75 23 : J~::~~1 7. 57 O. I) (t. (\ O. 0 O. 0 0. 13 
D (~t~""'(19/7:5 22:58 7. 39 8. I) ~). ~Z1 270. 6 O. 0 27121. 6 
I 06 ... ··()9/75 23::59 8. 1:1. O. I) O. I) :1.22. 3 121. 0 :1.2l. 3 
D '}6.,.·1 '3"'" 75 00;04 7. 75 O. I) (1. (.I 25E:. e O. 0 25:=:. e 
I 0;;:;/10 .... 75 01:00 B. :1.1 O. <) (I. (1 :123. 3 (1. a :123. 3 

(A):I"'INTAKE;D::;DISCHARGE 

2.1-3 



( 

WHITE PERCH DENSITY 

DENSITY(NO./:tooe CU M) 

SAMPLE TOTAL 
(A) TIME VOLlJt'lE YOL~(-SAC (EXCLLIDINO 

S'TATION DAT~ (HR:11IN) <CLI N) EGGS LARVAE LARVAE ~TU\o'ENILES EO(3S) 
------- -------- -------- ------ -------- ------- --------- ----------

D 0,;;/10 ..... 75 /['1.: 07 8. 2(1 e. 50 IZI. 50 /[1. e e. (t (I. a 
I e';;/1.0/75 02:14 7. 57 O. 8 O. (1 1:(2. :1. O. (1 13:2. 1. 
D OG/:1(1...'7S 02:21 8. 03 0. () O. £1 124. 5 (1. e 124, 5 
I ()6 ..... .10 ..... ·(·5 03:3:3 e,4:;: O. 0 O. (1 :1.297. 1 I). e 1.297'. 1 
D ~r5""1 (1 .... "75 e3: 3~~ 7. :1.2 0.0 IO:t,e 842. 6 e. (I :::42 . .:; 
I 06/1(1/,'5 '.::14:57 8. 4::; 0, (1 O. I) 7~Zt7. 6 13, 0 707.6 
D 06/:1.0/75 05;01 7. ~(;: O. 0 0, 0 56:3.9 O. (/ 56:::. 9 
I (16/10/75 (15:54 7. 39 £1. (1 tZl. (I 4~16. £1 O. (I 406, 13 
D eG/1(t/75 06:02 7. ('3 e. e O. 0 426. 7 (I, (1 426. 7 
I 06/10/("'5 21:35 7. 75 O. 0 0, (I O. 0 O. 0 0.0 
D (11,';/10..',5 21;45 8. 11 (t,O 0, Q 1.23. 3: (1,13 123:,1 
I (1';:/10/75 22:45 ~ t::"-;" 

f. _i{ (I, 0 O. (I 13:2,1. (t. I) j32. :1. 
D 06/:J0/75 22:48 7. 75 O. (I o. C 25:::, :l £1. I) 258. :t 
I 0';;/1(V7"5 23:50 7. :2:9 (I. (I O. () BS.3 O. 13 13;5,3: 
D ~16/1(1."'·7·3 2:::::52 7. 75 13. \) O. (t 129. 0 0.0 129.IJ 
r et.=:/1:i/("'S eO:5(1 8. ::'1 O. 0 10, a 1.20. 5 O. I) 120, :5 
c' C';;/1:::"/T5 (a): 46 15.94 fl. (1 . O. (1 O. I) e. 0 I), I) 

I (16/11/("'5 E:11:~'2 :::. 30 0, iZl 0. I) 120. 5 e. 0 12(1. 5 
D e6/11.·r;-s (:1:52 8. 1:1. 0, I) O. (1 (1. (I C'.O O. I) 

I 06/11/75 (t2:45 E;, :0 0. (t O. 0 12(1,5 50, 0 120. 5 
J) (j~:;./11/75 ~~12: ~!::: 7. 93: O. e (1. I) :1.26, 1 O. 0 :1.26. :1. 
I 86/1V'75 (03:: 46 7. ~57 0. I) (1. 0 2f"::4.2 O. (I 264. 2 
D e6 ... ··11 ..... 75 03:;'!8 6. ::::5 (I, (1 O. I) 729. :3 Ct. I) 729. Sl 
I 06/11./75 e4:4J; 6. 85 0, iZ' O. Ct 73:(1. '" Ct, I) 73'0. I) 

D :Zs6/:!:1/75 £'4:49 7.3:9 0, (1 (1. £1 9·.7.2 O. I) 947. 2 
I C~t;./:1:!.""'75 ~)5: 57 7. 94 I). I) (I, I) 25:1. 8 13. I) 251. 8 
D 06 ... ·:1.1/75 (15: 56 7.21 O. (1 0. (t 277. 4 0, 0 277. 4 
I 86/1.1/75 21:3:0 7. 2:1. O. (1 (t. I) 13:8. 7' 0, (I :1.3:::.7' 
D .)6/11/1'5 21:3:9 7. ::~3 (t. (t O. I) O. I) O. (I O. 0 
I 06/1.1/,5 22:3'1) 7. :1.2 ('. I) O. I~I 140, 4 O. I) 14(1,4 
D 06/:1.1/75 22:23: S. 48 O. I) 13. I) 353. S (I. (I ~53, 8 

(A):I=INTAKEjD=OISCHARGE 

2.1-4 



:'.--- /--~'" 

( ( 

WHITE PERCH DENSITY 

DENSITY<NO. /1000 CU M) 
----------------------------------------------------

SA~lPLE TOTAL 
(A) TIt-1E VOLUf'lE YOLK-SAC (EXCLIJD INa 

STATION DATE (HR:t·urn (CO m EGGS LARVAE LAR ..... AE JUVENILES EG(iS) 
------- -------- -------- ------ -------- ------ --------- ----------

I OI:;/11. ... ~'S 23::22 6. ::;5 0. 0 O. 0 43:3. (I (1.0 4:;8. (I 

0 11:!6/11/,'5 23:26 .., ~c 
t. {..J O. 13 12:1. ~) 516.1 e. I) 51':'. 1 

I 06/12/75 00:3:1 e. 4:3 O. 13 e. (I O. 13 e. 13 I~I. (I 

D 13..::,·12 .... ·";"'5 00:27 7.93 C). I) 0.13 12':'. :1. O. (I 126. 1 
I O~./·12/75 (11:2::; 8. 30 (1. () 0.13 (1.0 1~1. 0 (1.0 
D e6t .... ·~·~/7S OJ.:47 7. 57 fa. (1 O. (I 13:2.1 O. I) 1.n. 1 
I 06,"12/75 02:43 7. 57 (1. I) O. (I O. 0 O. 0 (1.0 
[) ~~fS.,.·12/75 02:46 8. 11 e. 13 I). e e. 13 o. 13 O. 0 
I et;;( ... ·12/~;-5 03:1:7 7. 57 e. (1 13. (1 :1.32. 1 (1. () 132. 1 
D 0>$/12.-'75 03:42 8. 313 (I. I) (1. (I O. 0 0.0 e. 13 
I (~r;../·12''''·75 (~4: 3:5 7. 57 (1.0 Ct. (1 1.32. :1 O. I) 1.3:2. 1 
D O'5,"'12/'?5 04: 40 €:. 3:0 O. '" e. (I 1.2121.5 1';:1.13 12(1.5 
I 06/12/T:; (':5:46 7. 2:L e 13 (I. I) O. 0 8. (1 Cl. (t 

D (1·:: ...... 12 . .175 135: 3;:::: 7. 39 O. I) O. (1 O. 0 13. I) I). 0 
I eS/11/75 21:3:7 7. :::4 O. I) o. (,) O. 13 O. I) e. 0 
D £1-=:/12.~~?~; 21:45 7.3:9 O. (I 0, (1 (I.e O. I) O. I) 

I 121>5/12/75 22:3:0 ~:. 39 O. I) 1';:1. I) 119. 2 e. (I 1.1:9. 2 
D t.Zh; ..... ! 2 .... ··?5 22: 3:4 7. 03 (I. I) (I. (I O. I) O. I) l:::t. (I 

I 86.,'12/7:5 22: ;;-~9 ~:. 21 O. (I I). I) e. (1 (1. (1 O. 0 
D 06/12/7~; 23::18 7. 2:l O. (1 (I. (I 277. 4 O. 121 277. 4 
I ()6/13/ni 00:15 r;:., t:.·fJ 8. 0 (I. i) 15~3. 2 O. 0 1.50. 2 
[) (t6/1.3:/~?5 Ot.::l: :1.8 7. 56 (I. (t 1~1. I) 1.32. 3 (I. 121 :1.32. ~ 
I "z16/13:.17~i (11:14 7.1)2 O. 0 (I, (I 142. 5 O. I) 142. 5 
D e6/1~""'i":'5 €11.: 1::: "? '=I") 

t • .,.,~ 0.171 e. I) I~I. (I O. (1 0. I) 

I (16/13· .... 75 K::14 7. 2() (1. (I O. (I 277. a Cl. 0 277. a 
D (1-:'1:13,,175 82:1::: - C'-(" .... '1:_ (I. I) 1';:1. (I 132. 3 O. I) 132. 3 
I 06/11:.· .. 75 (13;: 15 7. 74 0. fl O. I) O. 13 8. I) (I. I) 

D 061'13/7 5 I~IZ: 2(1 7, 56 (I. I) (1.0 3~)6. 8 (I.e 396. 8 
I f)6 ..... ·1J .... ··?5 04:12 7. 56 I). I) (1. I) 0. (I (I.e O. (I 
D &)6/1.3.,"'75 (:4:2'; 7. 20 (I. (I (;. (I 13:::.9 (I. 0 :13:::. 9 
r ~)6 ... ··i3.·r{5 05:2:1 6. 75 O. 0 O. 8 O. I) I;'. (I e. I) 

(A):I=INTAKE;D=DISCHARGE 

2.1.-5 



r-, .,\ 

) 

WHITE PERCH DENSITY 

DENSlTY(NO . .I1000 CU M) 
----------------------------------------------------SAt1PLE TOTAL 

(A) TII'1E VOLUt'iE YOLK-SAl::: (EXCUJO I NO 
STATION DATE (HR:t1IN) <(:1.1 t'D EG(3S LARVAE LAR ..... AE JUVENILES EGGS) -----_ ..... -------- -------- ------ -------- ------ --------- ----------

0 136/13/75 05:26 7. 2(~"; e. 0 O. 0 277. e (1.0 277. S 
I e6/16/75 :;::1: 44 7.74 O. €I (1. I) 0.13 O. 0 O. 0 
I) e6/1.6,,175 21:56 6. ::;-l ~3. 0 ';:1. ~3 O. I) O. 0 O. 13 
I £~6.""':1. ,;,,,175 22:53 7.74 O. 0 €1.0 e. 13 e. 13 1).13 

I) c !::,.,' 1. 6.''" 75 22:5i;: 7. 56 (1. I) O. 0 (1. '21 132.3 :132. ~ 
I (::5/16/?5 2'1::54 7. 74 C. (I C. I) 0.13 (1. :;; ('1.0 
D (16./1.6/75 2:~:55 8.2:3 0.(1 O. 0 Cl. (1 :1.20. ::= 12.;1. 8 
I 015/17/'75 (a): 42 7. ~6 O. (1 (I. 0 C. 0 (1. I) 0. .;) 
I) U"';'/' 1 7/75 130:47 G. :~:4 0. 0 C. (1 O. .;) O. (\ O. 0 
I 05/:1 7/';:'5 01.: 3:6 7. 20 O. 13 O. (1 (1. (I Cl. (t O. 0 
I) (t..:. ..... :17 ..... ·75 1)1:44 S.2::;: O. 0 O. (1 (1.0 O. 0 O. 0 
I 06/J.7/75 02:33 7.21) €1. 13 O. 0 0.13 O. IZI O. .;) 
I) 06 .... ·17/75 1~)2: ~6 7. 74 C. 0 (t. (1 O. (I O. I) O. (\ 
I e6/17/75 03:: ::8 :::.28 O. I) O. 0 O. (1 13. I';) (1. (\ 

D 0.; ... ··:1. 7 ..... ·?5 0::: 43 7. 74 €1. (1 O. 0 fl. fJ (1. ~) 13.0 
I 06/:1.7/'15 04:33 8. Oi O. (1 O. (I 0. 0 0. 0 0.0 
C) 0:5/17/75 ~",4: 35 8. ;2:3 O. O. '.:1. I) e. 0 0. 0 O. I) 

I e6 ... ··17.~·(e, 05:22 7.2(1 (1. !;,l (I. (1 O. €I 1).0 O. 0 
C) e6/17/7::. (13:25 8.2:3 O. 0 (J. 0 O. 0 I). (\ fl. 0 
I 0.5., .. 17 ..... 7 5 ~:!.:3:7 8. 7s O. I) (1.0 ~1. I) (1.0 13.0 
D 06/17 ..... 7e'· 21:3:6 7. 74 O. (I O. 13 O. 0 €I. (I 0. 0 
I £6 . ./:1..70"-''(5 2:;:':29 e. 1:~ O. 0 O. I) (1. 0 O. I) O. 0 
D 0SI"':1.7/'15 22: ::3; 7. 7~l e. I) o. 1~1 O. 0 O. 0 O. 0 
I (1;:..,.·17.l'l'5 :;::3.: 1'~ 7. 83 (I. I) O. (I O. 0 O. I) 0.0 
I) 06/:1.7/75 ~:3:: 18 E:. 1(1 O. 0 o. 0 1.23. 5 (1. I) 123. 5 
I 06 .... 1::: .... ·75 eu): :12 7. 20 a. (1 O. I) O. (1 O. I) O. (I 

D 06/:1.:;:./'15 (1I~1: 17 8. 10 O. ~3 (1. (I O. 0 (1. I) O. (I 

I 06 .... -'lS/7S (11: oS' 7. 20 (I. Ij (I.e O. (1 (1. (\ O. 0 
D (10'/ 18/'15 01:11 6. :::4 o. (1 0. 13 (1. 0 (1.0 U. (1 

I e,;/1.8.· .. 75 C:l : !59 6. :;:4 O. (1 €1. (1 (I. (\ (1. (I (1.13 

I) (16"·-':1.8,,,'75 02:05 - c;:.-.... , .. .tt) (t. I) O. I) 1.<';;0 ...,. ~~. .;, I). I) 1.32. :: 

(A):I~INTAKE;C)=Dr5CHARGE 

2.1-6 



,.---..., 

( ( ( 

WHITE PERCH DENSITY 

C·ENSITY(NO . .I:1e00 CU M> 

----------------------------------------------------SAMPLE TOTRL 
(A) , TIME VCVJt·1E YOLt(-SRG (EXCLUDING 

STATION DATE (HR:t1HD <CU rn EGGS LRRVRE LARVAE JIJVENILES EGGS) 
------- -------- -------- ------ -------- ------ --------- ----------

I e6/:1.8,/75 '212:59 7. 1.:1 e. e 0. 0 (1.0 0. 0 O. 0 
[) e,s/1s .... 75 03::00 6. 84 O. 0 O. 0 IZt. (l O. 0 O. 10 
I e6 .... ·:1.8.'·75 03:49 7. 56 e. (1 (1. (1 O. 0 O. a O. 0 
D 06/1:::/75 0::;:: 50 8. 2:3 (1. a O. j;) e. 0 0.0 O. I) 

I 0.;:/1:;.: .... 75 04:3:9 r::. 28 o. (1 0. I) O. 0 a. 13 O. 0 
D 0';:/:1.:3/75 04 :4(1 6. 84 O. 0 O. (1 0.13 a. a I). (I 

I 10";-" .. !.::: ... ··,5 (":;: 2~ E:.46 0. 13 O. (1 O. I) [1. (1 O. 0 
() ("6/1:3.,,"73 €~5; 25 7. 20 O. 0 O. 0 0.0 O. a o. 0 
I (·£. .... ·:1.:~:/7S C6::l.5 7. 65 O. (1 O. €I (( [1 O. 0 O. I) 

D 06/1.8/75 (;6:10 6. ~:4 O. I~ O. (1 (1.8 (1.0 (t. 0 
I e6/18/75 21: 3:5 7.65 (1,0 0.IJ 1~1. (I O. 13 0.0 
D 06/18/,'5 2:1.::n 7. 02 I). (\ 1).0 O. (I O. (I O. 0 
I (~2'..:--:/1~:""'(·5 22: :::1 ~:. 1.9 (I. I::) O. (1 (1.0 O. 0 (I. I) 

D C.5/1:::/75 22: :::~o 7. (12 e. (1 (1. 13 O. (\ O. 13 (t.O 
I 0",·/1.:::.·75 2:;:: 26 7. 92 O. I) (1. (I (1.0 (I. I) O. (I 

I) e';/1:~:/i"5 2:;:::a 7. (12 (1. (I (1. (I 142. 5 (1. £1 142. 5 
I (16/:19/75 00: 2(1 6. ::::4 0.13 . fl. (1 Ct. l) O. ~) 13. I) 

D Ut';/19/75 (,(1:22 7. 74 Ct. 0 O. 0 (1. (1 0. (I (1. ') 

I 06/19/7'5 01:07 7. 74 0.0 O. I) :1.?q ? _ .. '" - O. I) :1?q .'") "-' . .:.. 
[) 06/19.·· ... 5 01:1:;- 7. 20 £1. ') O. I) (I. I) Cl.0 £1. 0 
I (ItS . .,·o19.,'75 1.)1: 56 7. 56 O. 0 0. 1:1 O. I) (I, 0 O. a 
D (16/19.,.'"(°5 ~)"1 : 5;:; 7. 20 O. (1 0. I) O. 0 (1.0 O. (1 

1 e6/19/T5 (12:50 6. :::4 (I, I) 121.1:1 0.1:1 0.13 0. 0 
D 06/19/,'5 .. 02:57 7. 20 e. '3 O. (1 O. (1 O. 13 O. 0 
I 06/19/1'5 03:48 7. 92 O. (1 O. (1 O. 0 (1.13 0.0 
D 06/19/j'5 O·l: 02 7. 56 I). £I O. £I £1. 0 O. I) (1. I) 

I 06/19"'75 04:54 8.113 O. I) ~f. 121 (1. £1 O. (1 O. 1:;1 
[) 0,:·/19 .... ·75 (15: O~) 7. (t2 l). I) O. (1 (1. (I O. ') O. I) 

I (k~/1:;i.··;···5 (:.5:45 8. 19 (1. I) O. (I O. 13 (1. (1 £1. 0 
D or; .... ·19/i"l'5 05:50 7. 02 O. I) e. ~1 o. (t O. 0 (1.13 
I 06/'19 ... ·75 21: :3:1 lO:. 4.;' 0. I) (1.0 O. I) £1. I) O. (I 

<A):I=INTAKEID=DISCHARGE 

2.1-7 



,~, " , 
( 

WHITE PERCH DENSITY 

DENSITY(NO. /10013 CU l't) 

SAI'1?LE TIJTAL 
(A) TIt'!E VOLUNE ,,'OLK-SAC (EXCLUDING 

STATION DATE: (HR: t1W) <CIJ N> EGGS LARVAE' LARVAE ~TUVENILES EGGS) 
------- -------- -------- ------ --_ ...... ---- ------ --------- ----------

D {1';;/1~'/t5 21:33 7. 38 1~1. I) (\, e 0, 0 e. 0 (l. a 
I (1';'/1:;'/75 22:2a.3 8. 28 e. 13 o. (1 O. 13 e. I) O. 0 

D O-::-:'/1:3'/i~5 22 :2(1 7.1':)2 {1. (I O. I) 0. I) O. 13 Cl. I) 

I L:I('/19/'?5 22:59 7. 65 (1. €I (I. I) Cl. 0 e. 0 1).0 

D (1~/::9."·-;~5 23 :(43 7. 02 13. (I O. 13 13. I) e. 13 l).O 

I e6/19.";"5 23: 4:3 7.5t':: O. (I O. 0 O. (1 (1. I) o.e 
D 05/19/,'5 2:~: 54 6. :=:4 (1. 13 O. (1 (1. I) e. 0 0.0 
I e'::.·':2fJ/7:5 e'):43 7. t":3 O. t) O. I) e. I) I). I) O. 13 
D ()~ .... ··29/i·5 (,0:3:9 r. r ••• o . .::.,.::, O. (1 O. 0 O. Ii) O. 13 fl. I) 

I e)::/2~3/(·5 01:26 7. 56 O. (1 o. 0 O. (;I e. 0 0. 0 
[) ~:I!;/2~:1.,,··T5 01::::2 8, 19 O. (~ e. 0 O. 0 0. 0 0. (1 

I 0t3 ... ··20 ..... ?5 02:21 7. ::::0 O. I) O. I] O. (1 I). I) O. I) 

D C~tS/ 2!) ... ·( .. ~5 (~.=!: 25 :::. 10 (1. I) O. 0 1""-:- C' c;..:;:,.. __ t (I. (1 :123.5 
I ('::..····2').··'-;:·5 (13: : €~6 7. ()2 O. I) O. 0 €I. I) (1. I) O. I] 

D 06/2~3/T5 03:: 1(1 
..., C' ~ 
( •. _It;" o. I.) O. I) (1. (; (I, I) O. a 

I (16 ... ·'23/75 2'1:3:7 7. 20 O. I) (1.121 :13:8. :3 O. 0 1.38. 9 
D e.:. .... ·23/75 21:4:t 8.3:7 (1. 0 O. I) 1.:19. :5 (1. (1 1.:19.5 
I 06./'23/75 22:26 :::. 46 I). 1~1 (I. (1 1.:1.::::. 2 (1. (1 1.1.8. 2 
(.\ e6 ... ··23 .... ;:"5 22:41 7. (12 O. I) (I, (1 O. (1 0.0 O. (1 

I 06/23:/,"5 23::12 7. :::3: O. 0 O. (1 (I. (1 0.13 6. (1 

D (16/23:/'1-5 23::14 7. 56 O. I) O. (I o. (1 0, I) (1. I) 

I e6/23:.,'·75 23:57 7. 56 O. (1 0. (1 O. 0 (1. I) CI. e 
D (16 ..... 24 .... ·;"5 (j~:1: (1~ 7.3:8 O. (I (I. (1 O. (I (1. (1 (1.121 

I (t,':'/·2 .. l/75 . e~I:41. E:.10 O. I) O. I) (1. I) O. 0 0.0 
D 06/24/f'5 00 :43 7. ::8 (1. (1 (1. I) 1.3:5. 5 (1. I) 1.35. 5 
I 06/24,""-;'5 Cl:25 :::.10 (1. I) I). (1 O. (1 (1. (1 I). (1 

D 06/24/'?5 ~).!.: 28 :::. 28 O. (1 (I. (1 O. (1 O. (1 (1. I) 

I e6, .. ··2..;..,·~;~5 e::; 03: 7. 11 ~). (1 (I. (; (1. I) 0. (1 O. (1 
D O€ .... '2 .. ;/T5 f't,2: 05 7. 92 l:l. 103 I). (I I). I) (1. (1 O. (1 

I 86.""2·;.,."75 02: ·Ii ::::.10 O. (1 O. I) I). (1 (1.0 O. (1 

D 06,.124/75 02:41 7.74 (1.0 (1, ,) O. (1 (1.0 O. (1 

(A):I=INTAKEJD=DISCHARGE 

2.1.-8 





(_.-. 

WHITE PERCH DENSITY 

SAMPLE 
<A) TIl'lE VOLIJI'lE 

STATION DATE (HR:NHI) <ClJ 11) 
------- -------- -------- ------

[) 136/25 .... 7'5 05:18 7. 74 
I 136/25 .... ·75 (16:01. 7. 20 
C 06 ... ··25/75 ~16:0G 8. 28 
I C:;. ..... 25/,·5 21.:41 7. 11. 
[) (16/;~5/,'5 21;3:7 7. 2~3 
I 06/25,"~75 22::3"2 7. 56 
D 06/25/75 22:29 7. 20 
I Ot:. ... ··25/75 2:::16 :::. 46 
D 06/25/('5 23;16 :;:.28 
I (16/;,';/,'5 (~i): 10 . ~:. H) 
!) (tf.~.I2t~/1'5 (11):11 f;:, 2;:: 
r f'~/26/1·5 o:t :00 t:.46 
D 06/26/i'S £~('!: ~39 i.2(1 
I Ot:.--:/26/7'5 01.: 4:3 7. 92 
[.r 06/27 ... ··,5 01:49 7. 74 
I '7J6 .. ,:2';;/'?5 (12: 33: 7. 74 
[) 06/2,; .... (~5 02: 3:4 7.3::;:: 
I 06 ... ··2.::: ..... , .. 5 03:: :18 7. 92 
[) O~/26 ... ··?5 (13: : 21. 7.3:3 
I ~;:,,;/26 .... 75 04:(12 7.2(1 
0 £1'5/26/;:05 04:09 7. :;~;:: 

I €1t5 ... ··2rS ..... ~:-S (14:5i 6. :::4 
D 06/·26 ..... 75 (1-1: 51. 7. 74 
I "Z.·:'/2£,/75 . (!5:40 7.2(;1 
D (16/26./75 05:42 7.2Cl 
I €hS ..... 26./~5 21.: 3:4 7. 20 
0 e6/2-:: ... ~75 21.::::6 G. 84 
I (15",".26/75 22:20 :3.4;; 
() Ot~/;':r:-:."·75 22:20 7. 3::3 
I 06/26 ... r ?5 2::: 1(1 7. (12 

[) a6./~6/75 23:: (17 i.2(1 

CA):I=IHTRKE;D=DISCHARGE 

,----.., 
) 

( J 

DENSITY(NO.t'i.0eo CU M) 
----------------------------------------------------TOTAL 

'lOLK-SAC (EXCLUDING 
EGGS lAR'·IAE LARVAE .JLIVEN I LES EGGS) 

-------- -.-.---- ---------- ----------
O. e (1. I) 258. 4 i.~.=t ? ......... - 387. 6 
O. (I (I. (3 (,l. 0 G. 0 (1.0 
O. 0 (1. 13 0. 0 (I. e 0.0 
O. (I O. (1 1).0 (1.0 O. 13 
0.13 (1. I) Q. e e. 13 O. Q 
(1.13 (I. (I Q. (I (I. 13 Q. a 
e. I) O. I) (t,' a 13.0 ~:1. 13 
(1. (1 O. (I o f.'I O. e O. e 
IZI. I) I). I) e. 0 O. 0 (1. I) 

(1. (t O. ~) o. 0 O. I) 0. 0 
O. I) O. (I (t. I) e. Q Cl.0 
O. (1 ~::t. (1 e. 1;} 13. 13 O. a 
O. l) O. g Cl. I) O. I) (1. a 
(1. Ct (t. 1;} O. I) fl. I) O. I) 

O. (1 O. t) (I. I) O. I) (t. I) 

(1. (I O. /.:1 (1. (1 O. 0 (1. I) 

O. (1 I). (I (1. I) 13. I) 8. I) 
fl.1;} 13. (I O. I) (1. (\ O. a 
O. I) R (t Ct. I) 1:1. I) I). I) 

I). 13 (t. (1 l:l. (1 I). I) O. I) 

O. (1 (1. I) 135. 5 O. I) :1.35. S 
O. I) ~). 0 O. I) O. I) a. I) 

(1. (I O. IZ' 1~'Q . ., '-' . .:;... 
fl. :) 1.29. 2 

fJ. I) O. e (I.e O. 0 (1. 0 
O. (I (I. I) 13. 1;} (1. I) (1. (I 

~::t. (1 O. (1 O. I) O. I) O. I) 

(1. (t O. (1 O. ~) (1. I) I). I) 

O. I) O. I) IZI. (I I). () I). I) 

O. (1 O. 0 O. I) O. I) 1).13 
(1. 13 O. (I (I. (\ O. (1 I). 0 
';;:1. I) (1. I) 138. 9 1).0 138. 9 

2.1-10 

// 



,/_.-., 

'( ( 

WHITE PERCH DENSITY 

DENSIT'r'(NO .... ·1'3130 CU M> 
----------------------------------------------------SAMPLE TOTAL 

(A) TIt-1E VCLUi'1E YOLK-SAC (EXCLUDING 
STATINI DATE (HI<:: t1IN) (CU 1'1) EGGS LARVAE LARVAE JUVENILES EGGS) 
------- -----_ .... - -------- ------ -------- ------ --------- ------------

1 0':::1'26/75 2~:5t) 7.92 e. 0 (1. (, O. e o. 0 e. a 
D 06 ..... 26/75 23:53 6. 84 I). 0 O. 0 (1. ';:1 O. e O. 0 
I 06/'27 .... ·75 0:): 3:0 e. 01 I). I) (1. (1 13. €1 fl. I) 0.0 
D ';:1'5/27/75 (~~ .. : 35 8. 2;:: I). e o. (1 (1. I) (l.O 0.0 
r 06/27 .... 75 01:22 7. 74 O. I) (t. e t). £1 fJ. 0 O. (1 

D etE:/27.,l75 (11:29 :=:. 1') (1. (1 0. (t 0.0 0.0 O. I) 
I (16,.."27/('5 1)2: 11) 7. 83 O. e O. I) O. I) ~3. (1 e. 0 
0 (tt,;. ... ··27 .... r:5 (1,,;;:1:3 6. ~:4 £1. (1 ';:1. (1 fJ. 1'-' O. I) e. ~J 

I £16 ..... 27 ... ·75 CC:I)O :;::. :1.9 O. ;) O. I) (1. a O. 0 0.0 
D (1€-/27/,'5 ((::: 02 7. $f9 O. (I 0. (I 0.13 O. 0 e. (1 

I ~~1t:l'"'27 /75 (13:: 4:1 7. f;3 I;). (I O. I) O. 0 O. I) O. 0 
D 06 .. ···;::7/75 03:52 G. :::4 1;:1.13 O. (1 O. 0 I). I) (1. (1 

I CS/;~7/i-5 04:10 7. 74 0. I) €I. (I O. I) O. 0 6. (1 

D 0;:;.···'.::;7/,·5 04:].4 7. "·l O. I) O. (1 O. I) (I. I) O. (1 

I (1t;-: ... ··27/i·5 05: 2() 6. ;::::4 (1. (I 13. (I O. I) O. I) (t.O 
(.\ (It;: .. ···.;::·l/,·5 05:24 7. 74 O. 13 O. (I O. I) Cl. (I (1. I) 

I €16/3:0. ~/'3 20:3:£ 7. 92 O. (1 O. I) 1~1. 0 (1. I) O. I) 

D 0S/J:O ... ·,'5 20:45 7. 92 0. (I O. I) 126. 3 Cl. \) 126. 3 
r 06/:;:.(1 .... * ?5 21:27 €:.28 O. I' O. 13 O. (I Cl. 13 (1. I) 

D (,~ .... ·::(1/75 21:26 ::::. ~:::3 I). I;) Cl. I) O. (1 O. 0 €I. I) 

D er':'/3:(~.·~i:05 22::14 :3.11) O. (I (I. (I (I. €1 O. I) 13. a 
0 (:'-;'/3:0.,F75 2~';14 6. :::4 O. 0 0.13 O. I) Ii). I) '.;1. I) 

I (:6 ... ··:. (1."i:'5 23:0:1 8. 28 O. 0 O. I) O. I) 0. 13 (t. (1 

D (16 ... ··3(.'/"~·5 23::00 7. 92 (1,0 O. 0 O. 0 O. I) O. a 
I (16/3:0/75 23:48 :;::.10 e. I) ~1. 1) O. I) O. (1 O. I) 

0 1Z'€/~O.·"'?5 23:46 :::. 2:3 fl. 13 O. (1 O. 0 (I. (1 O. a 
I 07./(11 .... ;"5 00:::;:(1 ~:. :10 (1. 0 (1. (1 1.:1. I) O. I) I). 13 
0 0,';0:1/75 (1(\: ::;:0 7. 02 0.1:::1 0. I) (1.0 O. I) (t. (\ 

I (17,..··01/75 01:'1'; :::. 1,(1 1Z1. (4 O. I) O. (1 I~I. I) O. I) 

D 87 ,..··~..1i.,··~:"5 1")1: 21j 7. 29 0. I) ,"1.0 O. I) I). I) O. (1 

I 07/81/75 0:::::06 :;:.2:=: O. I) O. (1 O. 0 e. 0 O. 13 

(A):I=INTAKE;D=DfSCHARGE 

2.1-11 



/-~ 

WHITE PERCH DENSITY 

DENSITY<NO. /1000 CIJ M) 
----------------------------------------------------SAl'lPLE TOTAL 

(A) TIl'lE ..... OLUr·1E YOLK-SAC; (EXCLlJi) I NO 
STATION DATE (HR:NIN> <Cu m EGGS LARVAE LARVAE JUVENILES EGGS) 
------- -------- -------- ------ -------- ------ --------- ----------

D 07/(1:1/75 {)2: 1.4 7. 47 O. I) o. 0 O. 0 0. I) O. 0 
I 07/(:1/,0 C2:57 8. 28 o. 0 0.13 (I. /:) O. 0 (I. /:) 

D 07""~j1 ..... ·7S 03::00 7.3:8 O. I) O. 121 0.0 13. () ~'. I) 

I 07/ln/,'5 Os: .:~2 :3. 2<: O. 0 1.::1. 13 ('. (1 O. 0 O. 0 
D 07 ..... 01/75 "3:~: 5(f 7. 74 (I. (1 (1. (1 O. I) O. (1 0.13 
I (17 ,..··~~1.·/75 e4:26 8. 28 O. (\ I). (1 0. I) O. 0 0.0 
D 07/01./75 (14:3:(1 7.%: (1. I) (I. 13 O. I) 0. (l O. 0 
I ")7/01/75 (15: '::1:::: 8. :19 (I. (1 ~1. r.Z1 (1. 1~1 £I. 0 O. 0 
D 07/01/,'5 r<!5:21 7. 92 0.0 O. (1 13.0 (1. () (I. (I 

I 07,,'~H/?5 0:3:57 7.3:3 (I. I) 0. Ii) (1. (I O. 0 O. (I 

D e7/0.1./i:-S (It'::; (:0 7. ;:::tz, o. f1 O. (1 O. I) 0.(1 O. 0 
I 07l·j.::l.···,5 es; :;7 B. 10 0. (1 (I. Q O. (1 (I. I) O. (I 

D OY/(11/;:-5 (16:40 7. 47 e. to €1.0 (1.0 O. I) I). 0 
I 07/0:1..175 2(1: 3:~~ 6. 93 0.· ~1 ~). (I 0. I) (1. I) O. 0 
D o7/eJ .. "'75 20:4(1 :::.2:;: (1.13 O. (1 (1,0 (t. I) 0. I.) 

I 07 ./'() .1./'('"5 ;';:1:20 8. 46 O. (1 O. I) 0. 0 (I. 0 (I. (\ 

D ;:)7" /Cl1/~:05 ~~:l.: 17 - <=-,. .... It.:. O. I) o. 121 :t3:2. l 0. I) :1:$2. 3 
I ~;i·.I·Ol/~·~~ 22 :1:~: 7. 92 ~1. 0 I). I) O. 0 0. I) O. I) 

I) (17/(11.1·~:5 22::1.7 7. 92 0. ,) O. (f 126. 5 O. I) :1 ...... - ..,. ,:::c. ...> 

I 07/(11/75 23 : ::::1 7. 5'; o. (I (I. I) 264. 6 (t.O 264. 6 
D '::'7/01/75 ~:3::29 :3. ;;:::: 0. I) O. (1 24:1.. 6 (l. (1 241. 6 .. I Cj7/:.)2/75 eo::1.] 7. 92 O. 0 o. I) (I. (1 13. I) O. 0 
D (17 ... ··~j2/~:'5 0(1:13 7. 02 (1. (1 (I. I) ~1. I) o. (I o. I) 

I 07., ... -;:12.·· .. ~75 I!:t1:00 7. 20 O. 0 0. (1 O. I) O. (1 (1. (\ 

D (17 .... ·~);2 ... ·75 01:0') 7. 92 o. (1 O. (1 ~c:-.-... ~ 

' .... 1.:.., ...... €t. I) ,..~.-. r:::-
£. .... '::'. __ I 

I (17 ..... (~ 2 .... ·~,.::· 01;44 6. ';-5 o. (I 0. I) o. ,) 0. 13 0.0 
D 07 .... ··02 ..... :.:-5 f<1 :4::: -.. .::--,', .... tr::. O. 0 (1. (1 (I. I) (1. I) (;I. I) 
I t;17 ... "C2/75 02: 4[1 7. 47 o. (1 0.13 133. 9 I). 0 :1:U.9 
D (17 /(~2/·l5 02: 4:t :::. 28 (t. I~I (I. I) O. I) e;1. (I o. a 
I 07/01.· .. ~~5 (13: 3:3: :;::. :L:' (1. (1 o .• ) O. (1 O. (I o. 13 
D ('7 ... '02,/75 ~)7~: 32 7. 92 o. £I (1.0 0. I) 126. 3 126. 3 

(A):I~INTAKEID=D[SCHARGE 

2.1-12 



/' ~.-'--..'\ 
I 

( ( ( i , 
/ 

WHITE PERCH DENSITY 

DENS I TY < NO. .I1.00a CU 1'1) 

SAl'lPLE TOTAL 
(A) TINE VOLI.It·lE 'l'OU~-SAC (EXCLUDING 

STATION DATE <HR: rUN) (CIJ M> EGGS LAF~VAE LARVAE JUVENILI~S EGOS) 
------- -------- -------- ------ -------- ------ --------- ----------

I C7/02/75 04:14 ~:. ~~8 0. I) O. 13 12~~1. 8 0. a :1.20. S 
D ~lr/1)2.1(·5 tI4:;;::(, 7. 20 (t. I) O. (I 0.1) O. 0 O. 0 
I 07/(!2.-'75 (15:01. 7~ 83 O. (1 O. (I O. (\ O. I) I~I. 13 
D 07/(12/';-5 05:04 7. 02 (I. (1 (I. I) o. (t O. (1 O. 0 
I 07/02 ..... 75 05:37 8. 55 (I. (1 0. (I 1).0 O. (, 0.13 
D ('7 E" t) 2.,,"T5 1)5: 4(1 7. 92 O. 0 fl. (I 13. I) O. e O. e 
I l171""(~2."ti·S (1S:"2:5 e. 37 O. 0 O. I) O. I) O. 0 O. 0 
D 07.-'13:2/,5 06: 3:4 7. 20 O.I!I O. (1 (1.13 O. (t (I. 0 
1 07/07.6"','5 28:49 8. 6·~ O. 0 O. (1 O. I) I). \3 O. I) 

D 07.·'07/,'5 20:?-6 7. 02 O. 13 O. (I o. (t I). I) O. I) 

I 07 ""'.::'7./75 21: ~55 7. 74 G. I;) Q. I) 13. (I (1. I) 13. (I 

D 07/07 . ./75 21:41 7. 92 I;). I) O. I) O. 0 O. (1 (I. (\ 

I 07,..··(1·1/i .. 5 22:4(1 7. 20 O. I) O. I) O. (I O. I) (1. (1 

D 87/0;'/i'5 22: ::4 7. $12 13. (I (I. (I (I. I) O. I) O. I) 

1 07...'(t7/75 23 :3:5 7. ~::3 O. (1 O. I) O. (t O. I) O. 0 
D 07,··07.1?5 23:: :'1::'1 7. 20 (1. I) O. I} O. (I (I. I) O. I) 

I O/·/C~::/~··5 co: 2:t 6. ::::4 (I. I~f O. (I 0. (t 0. I) 0.19 
Ct e7/t2;;:::."73 00: 1::;: 7.51:' O. (I O. (I fl. 13 13. 0 O. I) 

I 07 /(:::: ..... ~:"5 131: (14 7. 74 O. (1 0. (I O. (1 O. (I O. 0 
D ~t7 /(~:=: ..... ·~:O5 131:02 7. :l.1 O. I) O. (I I). (1 0. 0 0.13 
I Oi./e:::."'·~:-5 (/1:51 7. 2.'0 (1. (1 I~I. 0 (1. (1 O. I) O. I) 

D (1 7 ... ··e:~t· ... ~:-5 01:50 6. :::4 (1.13 O. I) 146. 2 O. (I 1.4,;:. 2 
I 07/(t~v75 02: 3:::: 7. 56 O. 13 O. (I O. I) O. 0 13. I) 
D (17 /€!.;:/~"5 0;;:: : :::1 7. 92 o. (t O. (1 0. 0 13. 0 O. I) 

I 07/(1:::,··-75 0:.::::;:1 7. 20 0.13 ':;:1. (1 :138. :.~ (,l. (I 11:=:.9 
D ~17 /0:::/~~5 03.:22 7. 56 (1.13 O. I) 0.13 1).0 (I. (I 

I 1!:17 ..... f1:::/75 (14: 1::;: 7.2(1 1).13 O. I) 1).0 I). I) (1. I) 

D u7/(::;;;/'l5 O·l: 15 8 10 O. I~I (1. (1 O. 0 (1. I) (1. (I 
I 07 ... ··0:=;.·· ... 7·5 05:23: 7. 3::;: O. (I O. (1 O. I) O. I) I). (t 

D Of 1"'0:::,,'75 05:15 7. 56 O. 0 O. (I 1).13 O. I) O. I) 

r 07,.JeS/75 06:09 7. 29 O. :) 0. (1 (1. I~I O. I) o. (1 

(A):!cINTAKE;D=DISCHARGE 

2.1-13 



.. -..... \ 

STRIPED BASS DENSITY 

(,\ENSITY(NO. /1eee cu M) 

----------------~-----------------------------------
SAf'1PLE TOTAL 

(A) TU1E V()Lur'lE ''''OLK-SAC (EXCLUDING 
STATION DATE (!;R:NIN) (CO m EGGS LFlRVf<E LARVAE JUVENILES EGGS> 

------- -------- -------- ------ -------- ------ --------- ----------
? OS/28 .... ·75 21:5'3 7. 12 13.0 O. e O. 13 O. 0 O. e .. 
D OS/2:::/7'3 21:40 7. 84 O. (l O. 0 e. e 0. (I lZ.!.e 
I (=)5/28".'75 23:27 7. 75 (1. I) 129. I) (.I. I) 0.0 129. I) 
D 0::;/28/i'5 23:25 8. :11) 0.0 O. 0 O. e (;1. ~) 0. I;,) 

I (15/2:;"/';"5 00:41 :3. 4::: e. 0 e. I) e. 13 13.13 e. I) 

(I 05 ... ··29.···(:>5 IZ11Z1: :15 8. 33 e.l;.\ (I. I) e. e 0.13 (1. a 
I B5 .. ·J 2:::C. ···f~·5 02;(1'.:1 B. 12 O. 0 (1. I) e. 0 (I.e (1.0 

Co OS/29 .. ··,··5 02: (!::::I 7. 93 (1. I) O. I) (I. (I o. ~) o. 0 
I (15/:;::9.·75 03::05 8. 3(\ 1:::t.O (1. IZI O. 0 (1. ~) O. I) 

Co OS/29/75 (13:::1.0 - .-.-.... I;.It;) (1. I) O. ('t O. 13 (1.0 O. I) 

I 05 ... ··29/75 (14:3:5 7. 39 (1.13 O. 0 (1. (1 O. 0 O. 0 
D (15/29 .... ·?5 04:3:1 7.57 O. I) (:1. (1 0. 0 O. I) 13. 13 
I (:S/2~"1/7.'5 (15:25 8.:W O. I] O. (1 O. I) O. 13 O. 13 
D (~:s/29 .... 75 05:3:1 7. 75 (1. I) 129. (1 O. I) O. 0 1.29.0 
I C!5 ..... 2:? '?5 21:17 7. 93 ~). (1 ('t.0 O. '3 O. I) (1.0 
D 05 .. ··:£9.··75 21.:23 :3.3:4 O. 0 I). 0 (1. I) O. I) o. e 
! (i5/23/:-5 22:4,; 8.1:1. I). (1 O. (I 123. 3 O. 0 1.23. 3 
D £15 ... ··29/75 2:~:45 8. 11 O. I) O. (, 0. 0 0. a O. I) 

I (1~;/3:0.·1,~5 00:15 7. ~i7 O. () 1?-2. :1 264. 2 O. (I 396. 3 
D l~:~/2:~)/75 00:28 7. 7-5 '3.13 Cl. (1 (1. I) O. 13 O. 0 
I 05/3:a.···73 01::n 7. 03 (1. (,I :142. 2 (I. (,I e' I) 142. 2 
D 05 ... ··J;~J ... 75 81.: 2::: :;;:.11 O. I) (1. I) :12::::;.3 e. 0 :123. 3 
I 05/J:;.J.,175 03::24 8. 20 I:'. (1 122. (1 :122. 13 O. e 244. {I 

D (1:; ..... ::0,"1'5 (13 : 20 :::;.4::: 0.1:::1 O. (1 23:5.8 O. (,I 235. :3 
I ~1:5/3:')/';:>5 05:14 8. 03 (1 I) I). (\ 249. 0 O. 13 249. 0 
D 05/J·.) ... 'i:"5 (15:17 7. 66 ~~l. 0 (I. I) 26:1.. 1 O. 0 261. 1 
I ot: ..... o 2 . ..' 75 21:42 6.5:3 O. e o. ~) 0.0 0.0 O. I) 

D (1':;:/02.,"75 22:0(1 7. 3:(1 (\. (I 0. (I 13:7. (\ O. e 137.e 
I 06./(12/75 23:: 1:3 :;;:. :;1). RO O. I) 10:::4. 4 O. 0 1(1:::4.4 

D e6.",·(12.···?5 23: 3:~~ 8. :12 o. (t 6:1~ •. :3 :123.2 0. e 739. 13 
I (~t;/(13:/75 1)::1:44 7.3:::" O. 0 (I. I) 13::'~3:. 2 13. e :t:~53. 2 

< A > : I c: INTAkE; D;;;D [ SCHARGE 

2.1-14 



:( 
/---.., 

( ( ) 

STRIPED BASS DENSITY 

DENSITY(NO./1000 CU M). 

----------------------------------------------------
SAI'1PLE TOTAL 

(A) TIt'lE VOLlJl'lE 'r'OLK-SAC (EXCLlIDINO 
STATION DATE (HF:: NIH) (CIJ I'D EGGS LAF.;'·lAE LARVAE .]I.IVEN ILES EGGS) 
------- ----_._-- -------- ------- -------- ------ --------- ----------

[) 1;)6/1)3/75 ~J0:53 - -.,.. {. ( ..... O. 0 5:1.6. :1. 774. 2 O. 0 1290;:1.3 
I 136/(t!/75 (12: 13 7. Ii:(~ e. 0 o. (t 426. 7 O. 0 426. 7 
[) e,;: ..... ·(~~.l75 C2:1.2 7. 57 (I. C O .• ) 660. 5 O. I) 661).5 
I e6/(f3~ ... ·'r5 1)3:: 1.8 7. 73 (t. 13 0. 13 3::;:7. :1. 0.0 :::::7. :1. 
[) €'~S/C13;.li·5 I'::G:27 8. ::0 11. I) 120. 5 O. e O. e 120. 5 
I e6."·(1~.' -;::'5 1.::4:3:7 7. Of (l. (l (1. I) :1.32. :1. (1, I) :1.32.1 
[) (t6 ..... (':;:/75 04:49 8.3:€1 (1. I) 24:1... (1 963. 9 I). 13 12(14. :9 
I eO::/O::.l75 05:49 7. :~1 0. 0 416. :1. 4:1.i~. 1 (1.0 Ei:~2. 2 
[) (1S/i)J.~ 75 05:48 7. 57 O. (I :1.~~2. :1. 1121. (f 0.171 1453:. :1. 
I 06/0J.···75 22:01':: 7. 75 (1. (1 O. 13 :1.29. 0 13. 0 :1.29. 0 
[) (!S/O:."75 21:41 7. 57 e. (1 O. I) 924. 7 O. 0 5'24. 7 
I e<S.~··O:?."·75 ¢::;-~: 57 7. 9:S (1.0 13. I) 1.26. 1 0.0 :1.26. :1. 
[) 06.,'(t'3/75 2.~:(tO 7. ((~ O. ('I O. I) 142.2 O. 0 :1.42. 2 
I et3 ... ··(~3:/?5 2:::56 7.3:9 O. 0 O. I) :1.4::::::.5 O. I) 1.4::;:8. 5 

D (;~/·O·~.··~75 0(1:05 7.3:9 O. 0 O. I) :1~~17. 8 O. 0 1.217. 8 
I (~t; ... .'04.··?5 81:27 7.03· 0. (1 O. (I 426. 7 O. 0 42S. 7 

C> (~~/t.)4.·'75 1,)1: 20 7. ::0 (I. (I 0. €I 6:::5.0 (1. (1 6€:5. e 
I 0:::./(j4.,'75 02: 45 7. 57 O. 0 O. (\ 1.32. :1. O. 0 132. 1 
[) 0-5. " ':-. "1.·'75 (12: 4:2 7.3lZ"t (1. 0 13. (1 :1.37.0 e. I) :1.27. 0 
I e,:,/e·V75 0]:: 56 7. 21 O. (1 0. (I O. 0 0.0 IZl. 0 
D 06 .. · .. :.;:·4-.··75 (~:;: 45 7. :::~7 O. 0 o. () 13:2. 1 O. 0 132.1 
I er.;;/t.) ... 1.···75 0.5: 05 - c~ (. __ It" (1.0 O. (1 O. (1 O. () O. 0 
D 06/.:,4/"15 04:50 7. 57 O. (l 0.13 528. 4 O. 13 528.4 
I ('!E:/(14/75 .". (1';:: 0(1 :::.30 O. I) 13.13 O. 0 o. 0 13. 0 

D s)0/04. ~75 (1~5: 59 7. 57 O. 0 (t. 0 660. 5 £1.0 tSH1.5 

I fJS ..... "~14 .... 75 21 :3::1. 8. 3:0 O. (1 (1. 13 :1.20. 5 0.0 :1.::::13. 5 
[) 06/04,"15 2:1.::3:3 6. :::5 (1. (1 O. \Z1 146.13 O. 0 146. (1 

I (16/04/75 22:40 :::. :1.1 1:1. I) I). (1 616. 5 0,0 6:1.6.5 
[) (1~,,··G4.··75 22:42 6. :::5 O. 0 (1. (1 292. 10 \Z1. £1 292. (1 

I 06/04.····7~3 :;::]:45 6. :::5 O. I) O. (I 0.1;,1 O. I) (1. (I 

D 0';.-,"£.34/75 23:.:.19 7.4::;; 13. 1:-' 123:. 7 :1.:::~. 7 0. (1 267. 4 

(A):I~INTRKE;D;Dr5CHARGE 

2.1-15 



...... v_.....-- __ __ 

,/ -'. 

( 

STRIPED BASS DENSITY 

(R) TINE 
STATION DATE: (HR:f1IN) 

------- -------- --------
I 06/":15 . .175 (1(1:45 

0 06 ..... 05 .... 75 (iI~:: 50 
I .. ~16.,·(4S ..... 75 e:t: ~·7 
I) eS/C5/75 (12: I):t 
I ~tf. ... ··~13,"'·75 ((~:: :1.5 
D e:::S.,..·(;~ . .l75 03::(15 
I (:6/05/',5 04 : ~:::'5 
D ~:::~~/t.:::5, ..'?5 04:2~; 

I (1;;'/O5,~·75 ft5: 21) 
D 06 .... ·05.·· .. 75 (1~:~: 25 
I (t6/~)5/75 2:1.:40 
D '3'5 .... ·05 .... ·75 21:46 
I (16 .. ···~)5 ... ·75 2=;~: 5~j 

D €1t-: .... ·05,···75 22:46 
I €1~:/O'3.,·75 23: 5t~) 
D (;fs.····C5.·~75 2:::41 
I 06/05.-'75 01:0.:'5 
D e6/05.,',5 (1(1: 5(1 

I e6.····~~'5/75 o~~: 07 
D 06/(1';/75 02:01 
I (;';:'/06/75 0:;:: 1.::-
D (:6.,"06,"',5 OJ:07 
I (!6 ... ··(~~.; . ..-"75 04:28 
D (1t;./'(t7/75 04::1.7 
r 06 ..... (19/75 22':0(1 
D 06/(1St ..... 75 21: 51:;:1 

I (i6 ..... 05·/75 23::(1(1 
D (1~,;,,···(19.···75 22:~,8 

I .:.£:/09 .... ·75 23::59 
L' 06/1.0."75 e~): O,;.~ 

I 86/10/75 01:0;:' 

CA):I=INTAKE;D=DISCHARGE 

... __ .... "'17 .... __ ~ ... __ 'W 

..... "'P" ~ ., ~ __ "'ItDlV ..,.. -- - ~"1:!1!7" 'l5Y """"'" - - ...., 

SAMPLE 
VOL tiNE 
(C!.I N) 
-------

7, 2:t 
6. 5'4 
6. €:5 
7. 39 
;:::.4::: 
6. :35 
~ C,,?, I •. _11 

7.57 
6. :::5 
7.6.=;: 
7. 93 
7. i:05 
7. 21 
6. :::5 
I. 21 
7, ;::4 
7. 3::'-
6. :::5 
7. 93 
6. ::::5 
7. 57 
7. 03 
G. =::5 
7. ::::4 
7. ::9 
7. ::::~o 
-:0 ~-, 

( .. _' i 

7. 3:9 
:.::. 1:1 
-:t -:c: 
f .... _1 

8. 11 

"r-" 
\ 

I)ENSITY(NO. /:100e CIJ M> 
----------------------------------------------------TOTAL 

YOLK-SAC <EXCLUDING 
EGGS LARVAE: LARVAE JUVENILES EGGS) 

-----_ ..... - ------ --------- ----------
O. CI O. (1 693. 5 O. e 693. 5 
e. I) (1.13 1;:64.6 13. (I 864.6 
t 1. ~Z1 e. (1 438. 1~1 (I. (I 438. /;) 
I). 121 13:5. :$ 406. (I (1. (I 54:1.. l 

:1:1.7 .. 9 :1.:1.7. :3 707. 5 O. I) 825. 4 
O. 9 292. (3 292. e o. 121 5;::4. (I 

13. 13 13:2. 1 132. :I. (1. (1 264. 2 
O. (I (1. (1 3:96. ~~ O. (I 3:96.3 
0.13 146. (1 292.0 O. I) 43::3. I) 
(1.13 O. 0 261. 1 O. 13 261. 1 
(I. (1 O. 0 126. 1 (1.0 126. 1 
O. i3 (l. €I 13. I) O. 0 O. I) 

O. 0 O. (3 (1. I) I). I) O. (I 
0. (I (1, (3 (1. (I 0, I) O. I) 

O. 1~1 O. I) O. 13 (1. I) O. I) 

O. Ii) (I. I) 127. 6 O. I) :127. 6 
O. 0 O. 0 54:1. 2 0.1) 541. 2 
O. '3 O. I) 0, (1 O. 0 O. 0 
0.13 0, 0 £:=:2.7 O. 0 882. 7 
O. (1 (I. I) 5::::4.0 (I. (1 584. I) 

132. 1 (I, 0 O. I) 0.0 0.0 
(I, (t I). "'I O. (1 O. 0 0. I) 
(1. I] (\. 13 O. I) O. 0 I). I) 

O. (1 (I, (1 127. 6 0.0 :1.27. 6 
(I, I) O. I) 270. 6 O. 0 271). 6 
(1, (1 (1. I) 12:::~:;-'. 9 O. 0 1232. 9 
(1. 0 O. (I 66(1.5 O. I) 66(1. 5 
0. (1 O. (1 676 . .:; O. 13 676. -5 
I) 0 O. 0 719. ::: (1.0 739. ::: 
O. 13 (1,13 774. 2 O. 0 774.2 
O. (t o. (t 246. 6 Ct. Ct 246.6 
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4 

• 
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• 
4 
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• 

• 



... - ---. 

( ( 

STRIPED BASS DENSITY 

DENSITY(NO./10Qa CU M) 

---------------------------------------------------~ 
5At'lPLE TOTAL 

(A) TII'lE VOLU~lE YOLK-SAC (EXCLIJDINIJ 
STATION DATE (HR:mm (CIJ t1) EGGS LARVAE LARVAE JUVENILES EGGS) 
------- -------- -------- ------ -------- ------ --------- ----------

D IZIG/le .... 7 S 0:1.:137 8. 30 0. 13 e. I) 1213.5 O. 0 120.5 
I 06/10/7S 02::1.4 7. 57 e. I) 1).13 O. (') 13. 0 13. {') 
D 06/HV75 (1;:;;:21 c:. 03 O. I) (1.0 11213. 8 o. e 112(l. S 
I 06/10 ... ··75 03:3::: f;;:.4:=: 121. 13 0.13 1415. 1 O. e 1415.1 
D e€.'·1B.'·"5 (1::~: 32 7. 12 O. 13 (1. I) 9;::::;;. :1. 0.0 5':33. 1. 
I ~11::.""·1'-~1 •. l75 (14:57 8. 4:3 O. (1 117. 9 707. 5 0.0 ';::25.4 
D e6/1(1 .... ·75 (15:01 7. 13:~ 10. (I (I. I) 4· ... ·- ." .:::.,1:: •• ( e. 13 426. 7 
I C€. .. · .. 1C.····,S l15: 54 7. 39 I). I) £1.10 :1.:::(5.3 o. (; 13:5.3 
D et$/10 .... ·75 (~6: ()2 7. f13 1~1. 13 O. (1 O. 13 O. I) O. 0 
I 136/1(1/75 2:1.:::5 - -c-{. {'-' o. 13 (1. (1 1:1.61. 3 O. 0 1161. 3 
D (~-S/1(1""T3 :;::::1.. : ';5 8. 11 I). 13 O. (1 4 Q ",? • .., -' ..... '" O. fl 493. 2 
I (i6 ... 'lO ... ·75 22:43 7. 57 O. (1 13. 13 924. 7 O. (1 5'24. 7 
D 06/10 ... ·75 22: "I::: 7. 75 (I. I) O. 0 774. 2 O. e 774. :2 
I €ft5/10 ..... 75 2:;::51) 7. 3:9 O. (I (I. (I 406. 0 I). 0 406. 0 
D ('6/HV75 2']::52 7. 75 Cl. (1 O. (1 3::::7.1 O. 0 3:37. 1. 
I (:)6/11/75 (1~) : 5~3 8_ 3~~) O. 0 (I. (I 10::::4.4 O. I) 10:34. 4 
D ~>;/11""?5 (;:D: 4.3 6. 94 O. (1 (\. (\ 43:2.3 0.13 432. ::;; 
I 06/11. .. ··;-5 (:1; e.;: 8. :H3 0. I) e. I) (I. (1 0.13 Cl.0 
[) 06/11/75 [~1: 52 c:. 1.1. (I. (1 O. (I 369. :3 O. (1 369. 9 
I 86 ... ·'1.i ..... 15 02:-15 E:. 3:0 O. (I 0. (1 (1. I) O. (1 (1. I) 

[) .ztf. ... -·i 1.·~·(5 02: 48 7. 93 O. (1 fl. I) 2C''':"1 -::> 
~-. - (1. I) "...c.-"~ .-. 

4 .... 1.;.. • .::. 

I 06/1'1..·····,5 C(~:: 46 7. 57 I). (I O. (I 1:(2.1 O. I) 13:2. :1. 
D 86/11/'15 1!:13:: 4::: 6. :::5 (1. I) 0.13 5:::4. ';:1 e. 13 5:::4. ~3 

I ()6/11/75 04:43 6. :::5 \':1. (I 0.13 E:75.9 O. 0 €:75.9 
D 86/11./75 04:49 7.3:9 O. 0 O. (1 10::::2.5 O. I) 10::::2. 5 
I 06/11. .... 75 JZ15:57 7. 94 (1. (1 0. I) O. I) e. 0 o. 0 
D 06/11./75 (15:56 7. 21 O. (1 O. 13 13::::7.0 O. I) 13:';:7. €I 
I 06/1.1/75 21.:3:0 7. 21 Cl. e 8. 0 13.0 0. I) (1.0 
D (;6/11.'"75 2:1::(9 7. 93 fl. I) O. 0 ::7::~. 3 (1. 0 378. 3 
I 0.;: ... ·11/,5 22:::0 7. 12 O. (\ 1~1. (1 561. 8 (1.13 56:L :3 
D 06/11.···75 22:23: 8. 4:3 O. (I O. I) 3:53:. 7 fl. I) 35Z'. 7 

(A):I;INTAKE,D-DtSCHARGE 

2.1-11 



( 

STRIPED BASS DENSITY 

DENSITY(NO./1000 CU M) 
----------------------------------------------------SAt'lPLE TOTAL 

(A) TIME VOLI.lt·'E YOLf(-SAC <EXCLUDING 
STATION DATE (HR:tlIN) (CIJ M) EGGS LARVAE LARVAE JUVENILES EGGS) 
------- -------- -------- ------ -------- ------ --------- ----------

I 06/1.:1./'('5 23:22 6. :::5 (I . ." O. (I :1.46. e O. a 1.45. sa 
c· ei';'/11 .. ?5 23:26 7. 75 ';:1. (I 13. €I 258. 1 0. 0 25:20.1 
I f:6 .... ·12/75 (~~~1: ::i::1. 8.48 (1. 121 0. I) O. 0 O. (I o. sa 
D 06/12/75 «1:27 7. 9:l O. e 0 . ." 126. :1 (I. l) 1.26. :1. 
I ~~6""'12.·'73 0:1 : 2::: :3. 3:1) (1.13 (1. I) (1.0 O. 0 O. 0 
() (1;; ... ':1::::.,'75 (11.:47 ~ e:-..,. 

( • .J. e. (I e. 13 52:;:' 4 O. 0 52:3.4 
I 0.:;: ..... 12.·)7·5 (12:43 7.57 e. (1 q. (1 O. (1 (1. I) (1. I) 

0 (1~~/:1.2.··75 02:46 8. 11 O. (1 O. 0 1.2?-. 3 (1.0 :1.~'- ..,. 
.::...=>. ~ 

I 06/12.''(5 03;37 ~ c...-:-to __ t( O. (1 (1. (1 :132. :1 O. I) 1.32. :1. 
D (1::'/12/75 (13:42 ==:. 3:0 I). 0 1).0 241. 0 e. 0 24:1. 0 
I OS .. .'12 .... 75 1~14 :3:5 7. 57 e. I) (I. 0 264. ;2 13. (I 264. 2 
() or;.·,~12 .... 75 0,1: 40 :3. ::13 O. 13 (I.e 48:1.9 (1. e 4,::1. 9 
I .-of~ ... ~ ...• -t:---r-,t;../ J....:.... i __ ' £15:46 7.2:1 (1. (1 (1. (J O. 13 13.13 O. I) 

[) 06/1;;::.···75 05::::=: ..., 'C.o::) 
t. ~.J 8. (1 O. 0 1.}:5. :;; (I. I) 135. ~ 

I (1t;:/12. "'?5 2:t: 3:7 7. :::4 O. 0 O. I) 127. 15 O. I) :127. 6 
D 06/12.""75 2:1:45 7. 39 O. 0 o. (\ 270. 6 0. 0 27~1. 6 
I 0,,:':/:12. r?5 22:3:1:;:1 8. 39 O. (1 O. (1 :119. 2 e. 0 :119. :2 
D ~J6/12.··75 2~~ : 3:4 7. 03 (1. (\ 142. :2 28·t 5 O. 0 426. 7 
I 06/12.'75 23:29 8. 21 O. (l (1. (1 O. 0 O. I) O. I) 

D 06.·/ 1.2. "~:'"5 23: :1:::: 7. 21 O. I) 0.13 O. (1 0, I) O. sa 
I CrS .... ·l:::.J75 (iO: 15 b. I:j'j (1.13 O. I) (( I) e. 1:1 O. 0 
Co 06 ... ·13: .. ···75 00:1:::: '7 C::.:':" O. I) O. (I 26·4.6 O. (I 264. 6 ,. 'wo ..... 

I e6/:1::':,·75 0:1:14 7. 02 O. 0 I). 1) 142. 5 13. I) 142.5 
[) 06/13/75 01:18 7. 92 O. I)· O. 13 252. 6 (1. I) 252. 6 
I 06/13,"",;5 0.2:14 7. 20 (1.13 O. I) 277. :3 O. fJ 277. 3 
D (i'S.~··13:./75 02: H;: 7. 56 O. (1 (1. I) 264. 6 O. 0 264. 6 
I 06/13 .... ··75 03:15 7. 74 O. I) 13. I) :129. 2 O. 0 :1';''''1 ? 

{) (j.:.:: ..... 13: . .175 CC' :::0 7. 56 (1. 13 O. I) 13. 13 O. I) (1. (1 

I 0·;.,.·/.1.:: .... ?5 04 :1:;:: 7. ~;6 O. (1 I). (1 :1::::2. 3 1;:1. I) :132. ::. 
D O::'/1:~.·""75 (~.~: 26 7. 20 O. I) e. (1 :13::::. 9 O. (1 13:8.9 
I 06/:1.3:,'7'5 05:21 6. 75 O. (1 I). I) 14:::. 1 O. I) 148. 1. 

(A) : I-INTAKE .. ()=D rSCHAF.:13E 

2.1;..18 



.... --....... 

( 

STRIPED BASS DENSITY 

SANPLE: 
(A) TIf~E ··.··OLlJl'lE 

STATION OATE" (HR:11IN) (CU N> 
------- -------- -------- ------

D 136/3.: .. 75 05:26 7. 20 
I (16/:1.1$/75 2:1.:44 7. 74 
I> 05/:1.';:/75 2:1. : 56 6. :;:4 
I e';~··1-::."'·75 22:51 7. 74 
D (/6/16/75 22:56 7. 5f~ 
I 06 ... ··1-::,····75 ;;::3::54 7. 74 
D (1!:. ... ··16/75 23::55 8. 2:3 
I €~.::_: ... ·.1(."'·7S e!~t:42 7. 56 
D (16/17.,,·°75 (aJ: 47 6. :::4 
I 66 ...... 17 ... ··75 0:1.:3:6 7. 20 
D 06/17 .... 75 (11:44 8.2:=: 
I ~!r3/17 .... ·75 e2:~:] 7. 21) 
I> (!;;": .. ··'17/75 ~)2: 3:6 7. 74 
I (:6 .. ···17/75 0::: 3::::; .-. --.r. '=f . .::,.J 

D OG/17/75 03:43: 7.74 
1 (;6/17 .... 75 (14:::::3 8. 01 
D (16 .... :t7/75 CH: 35 8. ;~8 
I 0;;..···17/75 05:22 7. :~;.j 

D 0-:;/17/75 (15:25 8. ~:8 
I 1)6 .. · .. 17/75 21: :;7 :::. 73: 
() e6/17 .... ·75 21: :::>S 7. 74 
I e:S .. ···17 ... 175 2:2:29 :::. 19 
D (16/17 ..... ·75 22:3::: 7. 74 
I 06 ..... J.7/75 23:: 14 7. f:3; 
I> 06/17/75 21: 1::: 8.1(1 

I (16 ... ··1:::."·75 (10:12 7. 20 
D e6/1:=:/75 (10:17 :::.1(1 
I 06/1:::.-75 01:e9 7. ;:0 
() Ot3/1.:::,"·75 01:Lt 6. ;;;4 
I 06 .... ·1:=;/75 01: ~59 6. :~:·t 

I> ")6/:1.:;:/75 02:05 7. 56 

(A):I=INTAKE;D=DISCHARGE 

.~'~ ... " 

( 

DENS I T'r' (NO. /3.0130 CU M) 

----------------------------------------------------TOTAL 
'T'OLK-SAC (EXCLlJD I NO 

EGGS LARVAE LARVAE: JL!VENI LES EGGS) 
-------- ------ --------- ----------

O. I) (1. I) O. 0 0.13 O. 0 
O. I) 0. I) e. 13 o. 13 O. e 
O. 0 e. 13 O. 0 (I. I) (I.e 

(t. I) (I. I) O. I) O. I) (1. e 
"I. I) O. I) 1.32. 3 O. 0 132. 3 
O. 0 I). 13 (1. I) I). (\ e. 13 
Ct. 0 (I. (\ 1).0 e. 0 O. 0 
(1.0 (1. (1 O. (I O. 0 O. e 
(1. (1 O. (1 (1.0 3.46. 2 3.46. 2 
O. 0 e. 0 l!l. f) O. I) 13. I) 

O. 0 O. I) O. 13 (1. (1 O. 0 
(1.0 (1. I) O. I) e. 0 O. I) 

O. (1 (1.0 O. I) (1.0 O. l) 

O. I) e. (1 O. I) O. (\ (1. I) 

0. (1 O. 0 (1. 0 O. 13 I). (\ 

(1. I) O. I) O. 13 \Cl. I) 0. 13 
O. 0 O. 0 O. I) O. 0 O. (\ 
0. I) O. I) 3.3:8. 9 e. I) 1.3:::. 9 
O. (1 (I. (1 1.2(1. 8 O. (1 3.21). S 
O. I) O. I) O. (1 0.0 \Cl. e 
O. (I O. (I O. I) (1. I) 0. (\ 
0. 1~1 (l. (1 (I. (I (I. I) O. 13 
(I. (1 O. (l 129. 2 (1. I) 3.29.2 
O. :a (I. I) (I.e O. '3 O. I) 

O. f) O. I) O. I) IZI. (I O. 0 
O. (1 O. 13 fl. I) O. 0 o. (\ 
O. 0 (i. I] (1. (I 0. I) O. (\ 
O. 0 O. (1 O. (\ O. 0 o. 0 
O. 0 (1. 1:1 (1. (1 O. 0 O. 0 
O. 0 O. €I (1. I) I). (1 (1. I) 

O. \) O. I) O. 0 13. (1 O. 0 

2.1-19 
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I· 

I ( 

STRIPED BASS DENSITY 

DENSITV(NO ..... 1eoe CU M) 

-----------------------~----------------------------
SA~1PLE TOTAL 

(A) TH1E VOUJNE 'Y'OU(-SAC (EXCUJD I tolO 
STATION DATI! (HR: t11m (CIJ m EGGS LAR ... ·'AE LARVAE ,TIJVENILES EG(,S) 
------- -------- -------- ------ -------- ------ --------- ----------

I 121";;/:1.8/75 e2:59 7. 1:1 O. 0 0.13 (1.0 0.0 e. a 
D 06/1:3.-"75 O~: C(l 6. 84 (1. 0 (\. 0 0.0 O. 0 O. 0 
I (16l":18,/75 (13::49 7.51S 0.13 (l. I) O. (1 O. I) O. 0 
D 06/1:::.'75 r:;(3::50 o "-:.,=" ".', ':"'.' O. e O. I) 0. 0 O. I) O. 0 
I O~'::/'1:::/7S 04:3:S< 8. 28 O. (I I:J. I) O. 0 O. I) O. 13 
D 0 • .:: .... 13/75 (14: 40 6. :~:4 0. 0 (l. 13 (I. a O. 0 O. 0 
I :z!6 .... '1:3 ... "75 (15:23 :3.4t$ (1.13 O. 0 (1.0 (1. I) 0.0 
D ( .. :.:: ..... ·1:::/75 (15:25 7. 2'~1 (1.0 (1.13 0. 13 (1.0 O. I) 

I (1·;'/1:;:.,'"75 0.5: 15 7. 65 O. (1 0.13 O. 0 O. 0 O. 0 
C' O,-5/!:3! ... ·75 06:10 6. ::::4 /;1. (1 (I. 13 O. 0 O. 0 0. 13 
I £1!::/1:::.~·~5 21 ::3:5 7.65 (1.13 (I. (t 13. I) O. I) O. 0 
D e6/1:::.···75 21::3: 7. 02 (1, 13 O. 0 O. I) 13.0 1).0 
I (1.:. .. ···1::: . .Ii:'5 22:::n 8. 19 I). 0 O. (1 O. I) O. 13 O. 0 
D €~6"··1!? "t?5 22::3:t) 7. 02 (I. (1 (I. 0 O. 0 O. 0 O. I) 
I 0:::.···1::::.'75 23::26 -;- ".:l':> 

(. -"- O. l) o. I) O. 0 O. 0 O. 0 
D 06/1.:: ... ·75 2~~: :a 7. 02 O. 0 O. (\ :1.42. 5 e. 0 142.5 
I (1'::/19"75 I:~O: ::0 6. 84 0.0 I). I) O. 0 O. 0 O. (\ 
D (I(./J 9.';75 (10: ~,;;:: 7. 74 (1.8 O. I) (1.0 0.0 O. I) 

I (16 .... 19 .... 75 01:07 7. 74 O. (1 O. I) (1.0 CI. I) ~~1. I) 

D 06/19.'75 01:1?- 7.2i) O. I) O. (I O. (I 0.13 O. 0 
I e·=/19.~'·?5 (11 :5;':' 7. 56 O. (I (I. ij O. 0 (1. 0 O. 0 
D C;:. ... ··19 .... ~:"5 (1;1 : 5::: 7. 2(1 O. I) (1.0 0.0 (1.0 O. I) 

I 66/19.·75 02:50 6. :::4 0.13 O. (I O. I) O. I) O. I) 

D C6/19 .... ?5 £12: ~57 7. 20 O. I) I). (I o. 0 o. 0 O. 0 
I 06/19."'?5 (f3:: 4::: 7. 92 o. 0 (1. I) O. fJ O. 0 (I. \) 

D 06/19 .... 75 1)4:02 7. 56 I). (~ O. I) O. (1 (I. I) O. \) 
I (16/19/75 (q.:54 R :1.0 (1.13 1<1. (1 O. I) O. 0 O. I) 

D e6"..1.9 ... ··(~5 e::~: 00 7. (·2 e. (1 0. Ct O. I) (I. 0 (I. 13 
I (16 ... 119/75 1-:15: 4!3 I;:. 1~:;t O. I) O. (I O. 0 (1. I) O. 0 
D (1t;: .... '19/75 05:50 7. 02 O. e (1. (I O. 0 0. I) (1. I) 

I (16/:1.9/75 21:3:1 B. 46 13 (I O. I) (I. I) (1. I) (1. l) 

(A):I=INTAKE;D=DISCHARGE 

2.1-20 



( r' ( 

STRIPED BASS DENSITY 

DENSITV(NO.t':l.000 CU M) 
----------------------------------------------------

:sA~1PLE TOTAL 
(A) TII1E VOLlJt'~E VOLK-SAC (EXCL'JD ING 

STATION DRT2 (HF~:mN) (CIJ tn EGGS LAF;VAE LARVAE JUVENILES EGGS) 
------- ---..----- -------- ------ -------- ------ --------- ----------

t> 0~,/J.9.,'7S 21:3:3 7. 3$ 0.0 (t. (I (t. I;) (1. ~) (\.13 

I 06/1$1/;"5 "22:2£.::1 8. 28 (I. (t (t. (1 0. 13 O. I) (t. e 
£. e~.'·19.·-t75 22 ::;;'~Zt 7. ~Z12 I:" 0 O. I) 13. (I O. e (1.0 

I 0'::/1.9/75 22:59 7. £5 (t. I) 0.13 0. (I O. I) e. e 
[I &.36/:1.9 ..... ;:-3 23: ~~1J: 7. 02 1;.1.13 O. () (I. I) O. e e. (I 

I (1':',,'19..,'75 2:2::48 - C'~ (. __ ItJ C. (I ;).0 O. 0 13.0 O. 13 
D 0,s/19.···i="5 23;:54 6. :;::4 e. (I e. (I O. (1 O. I) 0.0 
I e6""20.··'~S 0 1):43 7. 65 O. (I O. I) 0.13 O. I) \!t. I) 

0 (~t;'/2'9. -'7'5 f.ZiO::;:9 €:.2:;:; (1. 0 O. I) (1. (I t.::l. (I O. 0 
I '.:~€.""2e.'!l"5 01;26 7. 56 fJ.e (1. Ct I;). I) 0.0 0. 13 
D ('';:/20/75 (11: 3:2 :~:. 1$1 (1. (I e. (I (1. I) 13.0 O. (I 

I O~ . ./:;:O.·'·75 0.2: ;,:1. 7. ~'O O. (1 (I. 13 (1. I) e. I) O. I) 

D e(:: .... 2~~~. ···~~5 02:25 B. 1.0 (I. 13 e. Ii) O. I) ~3. 13 (1. €I 
I O'Sl·20.J'·~~.5 (13:(:·$ 7. 02 0. 13 0. e e. I) O. (I (I. (I 

D O'S/"'2~3.,·~·':"5 (I:: 10 7.5.;": O. (1 (1. (I fJ.Q :1.3;2. 3 132. 3 
I 0':;/23/75 21:3:7 7. 20 O. I) O. I) I). I) elQ O. e 
D ~~6,''''23.-'~;o5 21:41 \::. 3:7 0, 0 O. (1 (1. I) e. (I (1. (\ 

I u':-:/23: ... ·75 22:26 ::::. ':.15 (;t. (I (t. (1 O. I) I). ~3 13. e 
D 06/:;::3:.· .. ~;-5 ;:2:41 7. 02 O. (1 (I. I) (1. I) O. (1 O. 13 
I e6.···2~.'·::-5 2]::12 7. ::;3 0. (I O. (I O. I) (). 0 O. (I 

I) 0-:: ... ··2:2 .. /75 23:: :1.4 7. ~ia:; 0. (1 O. 0 O. 0 0. 0 O. I;) 

I 06/23.,J'?5 23::57 7. 56 O. tJ (1. I) e. 0 O. (1 (t. 0 
D 06/24 .... ~:"5 ot): (13: 7. :::~:::: O. I) 0. 0 O. (I O. 0 O. 0 
I 0.;/24 .... 75 oe:41 8. 1.1) 0.13 O. I) 1:;:1. I) O. (I (I. 0 
I) (1t$.,,··24.····.';5 [i~J:43 7. :~: o. (1 O. (1 0. ° o. ° 0. I) 

I e..::/24 .... 75 01:25 !::. 10 (1.0 O. (1 O. I) (1. 13 e. 13 
[) 0':'/24/75 (1:1 : :::~::: :::.2:=: O. (I O. 0 O. 13 e. 13 I). 13 
I tj~/24."'75 02:0J ~". 11 0. (1 (I. (1 O. (I 1:1. (1 13. 0 
D 06/:;:·..; .... 75 02:05 7. 92 0.1:1 13. (I O. (I O. 0 Cl. I) 

I (11:;/24/75 (12: .11. :::.10 O. (1 O. (1 0. (1 {I. I) O. 0 
D e..:: ..... 24./75 02:41 7. 74 (I. 0 O. 0 O. 13 0. 0 O. (I 

< A > : I = INTAKE; D-=D I SCHAF-:GE 

2.1-21 



STRIPED BASS DENSITY 

DENSITY(NO. rieeo CU M> 
----------------------------------------------------

SAl'lF'LE TOTAL 
(A) TIt1E VOLlJt'lE 'T'OLK-SAC (EXCLUDING 

STATION DATE: (HR:i1W) (CIJ t1) EGGS· LARVAE LARVAE JUVENILES EGGS) 
------- ----_._-- -------- ------ -------- ------ --------- ----------

I 06/24/75 03::21 7. 20 O. (1 O. ~3 (1.0 o. a o. a 
D e6 .... ·24}75 0:::24 7. 02 13. (I 13. ~) O. I) 13. a O. 0 
I .. )6/2C;/7S (14:1:: 7.02 1:1.0 O. I) O. I) (1. I) L3.0 

D Cl;/24/7~ (14: 3:4 8. 28 121. ~) O. (t O. I) ('1.13 O. I) 

I 0,5 .... 6 24/75 ~::15: 23 7. 02 (1. t) O. I] 0.0 O. (1 13. a 
[) 06.·/24/75 85:21) :::. 10 O. I) O. I;; O. 0 O. 0 13. e 
I t.Z: t5 (.':24/'("5 0';: ~;,4 ~ '=too;:-':;.I. _..1- 0.0 13.0 IZI. 13 0. 0 O. I) 

D i!)6/24/75 O~:::Ol 7. 56 O. I) (1. (1 (1. 0 O. I) O. e 
r 06/24/75 21. =~)5 6. 84 (t.O O. (f O. 0 O. 0 O. 0 
Co 06/24/75 21.:29 8. 10 0. 0 O. (1 O. I) O' I) 1).0 
I 06 .. /24/75 22:e9 8. 10 O. (1 (1. f1 lil I) O. 0 O. I) 

D (16 ... ··24 ... ·75 22:11 8.2::: €1.0 O. (1 O. I) 0.0 o. I) 

I e':'/2..:.~/·75 2:~~: 52 8.2:3 O. I) 0. (1 13. I) 0.13 (1.0 

D e,;/2··V75 22:52 7. :::3 o. (I 13. (1 0.13 (I. I) 0. (I 

I 06.,/24 ... -'75 2~:: 3:2 8. 2:3 O. I) O. (I (1. \3 (1. 13 O. 13 
D (h;/24/75 23:: 3A :3. 1(1 O. (1 O. (1 O. fj O. €I O. (I 

I .)6/24 .... 75 e:): 2:1 :::.46 O. I) (I. 0 O. 0 1:1.:::. 2 1:L8. 2 
D (~;:: ... ··25,/75 (If:): :14 8. 2:3 O. I::) (1. I) I:;). 0 O. (1 O. I) 

I [:6 ... ·'23./75 ':'1:02 7. 74 101. (t O. I) 13. (1 (1.0 (1. (I 

D 06, ... ·:25/·75 €11. : 1)1 7. J::! O. I) 0. 13 O. I) (1. (I 0.0 
I (16 ... ··15/75 01: 43: 7. sa:; O. ~3 O. I:;) (I. fj (I. I) O. fj 

D .:.t-: .... '~~5 "'75 01: 4:? 7. 92 O. ~3 O. (I 0.13 O. (1 el. (\ 
I 06/25 .... ·75 €f;::: J4 7. :::?- fl. (t O. 0 o. (\ O. I) (I. (\ 

D (!6/25 .. /75 (1;;: 3:3 8. 2:3 I) 0 I). 0 O. (I 0.0 O. I) 

I (1t; ... ·'25.~ '75 ,OJ:: 14 7. 20 (1. (I (t. (1 (t. I) O. 0 (1. I) 

D €~6/25/75 (13: : 1.2 7. !56 O. I) 0.13 O. Cf 0.13 O. 13 
I 0~· ... ·t2S.""75 0::;::54 7.· 2e O. I) O. 0 e. (I I). (1 1:). 13 
D (;6/2~.··175 ((3. : 53: 7. ,'4 o. (1 O. (1 (I. (1 (1.0 O. (1 

I e,::/2:5 .... 75 1)4: 3:::: 6. 93~ (I. 0 O. I) O. (1 (I, 0 O. ';:1 

D (h.::i"'··25 ... ·75 0..1:::4 7. 11 (\. (1 O. 0 13. I) 1.40. 6 140. IS 
I 06/25.,"75 05::14 7.2('1 O. 101 1).0 O. I) O. (I O. 13 

CA):I;INTAkE;D;D(SCHARGE 

2.1-22 



'( ( 

STRIPED BASS DENSITY 

DENSITY<NO. /100e CU M) 
----------------------------------------------------SANPLE TOTAL 

(A) TUtE VOUJNE YOLK-SAC (E>~CLUDING 

STATION DATE (HR:mm <CIJ t'1) EGGS LAFSAE LARVAE .JUVENILES EGGS) 
------- --------- -------- ------ -------- ------ ---------- ----------

I 06/26/75 23:51) 7 .:.? . ~- 0.0 1).11 O. .:.l O. a 13.0 
D (;16/26 .... 75 23:53 6. ;::4 11. 13 13.13 11. (I a. a O. 13 
I ~)'; .... f21/75 5.3(1: 3;0 E:. (.t·1 0. 0 0.13 O. (1 0.0 0.13 
D ~'(:'/27.·'(,5 C:): :$5 2. ~::3 (1. (I a:J, 0 (1. a O. a e. 0 
I 06/27 .... 75 0:1.:22 7. 74 O. 0 (1. (I O. \) O. 13 (1. 0 
D 06/27 ... "75 C1.:29 8. 10 0. 13 (1. I) O. 0 I). (1 O. 0 
I 06.·"'27.·~(,,5 (12: 113 7. 83 I). (I (I. 0 O. 0 127. 7 127. 7 
D (:;':'/27 ... 1 -;'"5 02:18 6. :::4 O. Ia I). I) (1. 0 0.0 O. 0 
I '-Jt5I'···27 .. ··75 0:;: : 13(1 F.:. 19 (1.13 O. e (1. 0 O. 0 1).0 
D Q6 ... ··27/i~5 ('13: 02 7. 99 O. L) O. I~l O. 0 O. I) e. I) 

r ('"1;'/27/j:t5 03::45 7. 83 ~). (I O. (I O. I~I O. I) 0.0 
D 06 ... ·27 .... 75 03::52 6. :::4 0.0 O. I) O. 0 O. I) O. 0 
1 ('!6/27,";-5 0-1: ::0 7. 74 (1. (1 (1.8 O. (1 0. e I). (1 
D CtS/'27/75 04:3:4 7. 74 O. I) (1.0 O. (:) (:). I) O. 13 
1 06,/27/75 05:20 6. :34 O. (1 O. 0 O. 13 1).0 O. (I 

D (1';'.,'27/75 05:24 7. 74 O. (l O. (1 O. 0 O. I) o. e 
I 00;/:::1)."',"5 :;-,",1: 3.3: 7. 92 O. 0 13. I) O. I) O. (1 O. I) 

D 01;" ':·e/7.5 ~:o: .:J~5 7. 92 O. (1 O. I) O .• ) O. 1) (1. I) 

I (16/:0 ... ··;"5 2:1.:27 ...... ,-.. -. 
'::' . .:!..:. O. 0 0. I) 13. I) O. (\ 0.0 

D 0:; ... ·:;0 .... 75 21:215 :3,2:3 I). I) O. (1 O. 0 O. 0 O. 0 
() (16 ..... :0 ... ·75 22:14 :::. 10 O. (1 0. 0 123. 5 ('.0 12~. 5 
D (1,5/2:0/',5 22:14 6. 84 13 I) (1. t) 13. I) (1.0 O. (:) 
I 0";'/3'0/75 23:01 go 28 O. I) O. 0 0. @ (1. I) f1. (:) 
D 06"'''3·1)/'('5 23:: eo 7. 92 O. 0 O. I) O. 0 o. 0 13. I) 

I (1':'/10/75 23::48 f;:. 1fl O. I~' O. 8 (1.0 O. e o. (:) 
D 06 .. ···:.(~.·)7~. 23:: 4;; i:;:. 2:=:: I~. 0 O. (I O. I) ('1.0 O. 13 
I 07/01-75 OJ): :0 F.:. :1.(1 O. (1 o. (1 O. 0 0. 0 O. 0 
D 07 .. ··01 -'75 00:3:0 7. 02 0. 13 O. (\ O. I) I). I) O. (1 

I 07/01,'15 01:16 F.:. :10 e. I) O. I) 8. I) O. I) (1.13 

D 07, .... 1.:11/75 01: :;-;(1 7. 2:';& O. I) O. 0 (I, 0 0.0 O. '3 
I 137/01 .... 75 02:06 e:.28 O. (I e. I) e. (1 O. '3 (1.0 

(A): I=INTAKE; D;DISCHRRGE 

2.1-23 



~. 

" :( 
\ 

/'--""'., 

;" , 

STRIPED BASS DENSITY 

DENSITYWO ..... 101313 CU M) 
----------------------------------------------------

SANPLE TOTAL 
(A) THiE ViJLUNE ,,'OLK-SAC (E>-~CLlJDING 

STATION OATr:: (HF;:: t1IN> <eLI M) EGGS LAF.:VAE LARVAE JUVENILES EGGS) 
------- --------- -------- ------ -------- ------ --------- ----------

[) 137/<;:1/75 02;14 7.47 e. (1 O. I) e. ~3 0.13 1).0 
I 07/:211/75 02:57 3. 2:3 0.13 O. 13 O. I) O. 0 13.0 
() (17/3:1.''75 0:£: ('1<:1 7. 38 O. (1 ~). 0 e. I) O. 10 O. (t 

I 07/~11.."'75 03:42 B.2:3 (1.0 O. 13 ~1. 0 e. I) O. I) 

() 07 /~1:1/7'5 l~3::50 7. 74 O. I) fl. I) O. I) e. I) O. £) 

I (17/01 .... 75 04:26 8.2:3 0. I) I). I) O. I) 1).13 O. 13 
0 12'7 .... 'e:lI"75 ~H: 30 7. 92 (I. (I (1. I) (1.0 (I. (t (t.e 
I 07/01 .... 75 (~5: t38 :::. :1S1 f1. t) O. I) (1.13 e. (I e. I) 

D 07/0:1/75 (15: 2:i 7. 92 e. 13 O. 0 (1. I) e. 0 1).13 
I 07/81.-'75 05:57 7. 3::;: 0. 0 e. I) O. I) 135. 5 1::>5.5 
D 07/0:\./('5 1)6: 00 7. 20 O. 13 e. I) O. I) ('t. I) 13.0 
I Ot.,lei/l::: (If;: 3:7 8.113 O. I) O. (1 0.13 O. I) e. 13 
D 07/(:1/75 (::6: 4t) 7. 47 (1.0 o. t) (1. 13 (1.0 O. 13 
I 07 ... ··01/75 20:3.5 6. 93 O. (1 0. I) 144. :3 I). 13 144. :;: 

C> J37 .. "01 ... ·'·5 20;40 8. 2;3 fl. "-' 0. I) 0. 0 (1. 13 (t. e 
I 07/01/75 2:1:29 8. 46 (1. (t O. 0 O. 13 €I. I) 0. e 
D 07r··O:i."75 2:1::17 - c, .... ( •• _If:;) "-'~ 13 0. (1 132. 3 O. 0 132. 3 
I 07/0:1. .... 75 22:1:3 7. 92 O. "-' O. 0 O. 13 (1. 0 O. e 
D J.)(/~:"1.···7S 22::1.7 7. 92 O. 0 O. 0 O. I) O. (I ~). (1 

I 07/01/,5 2::;::;1 7.5:5 O. I) (I. (t O. I) 1).0 O. 13 
0 C17/e:t.···75 27.:29 E:.2::: G. I) O. I) O. (1 0. I) £1. I) 

I 87.···02 ... ·75 (i;)' 13: 7. 92 O. 0 O. (1 O. 0 I). 0 1).0 
D €17/(;2.·.I75 00:13 7. 02 O. (1 O. I) O. €I O. €I 0. 0 
I £17 .... 02/75 ()1: 00 7. ;:0 0.0 O. 0 O. 0 O. 13 0.13 
0 B 7,..,,' t.j 2,,1 75 01 :(1') 7. 92 O. 0 (1. (I I). (1 1).0 O. 0 
I 07,'02/75 01:44 6. ;.::t; (1. (1 O. I) (1.0 0.0 O. e 
D 07/G2/75 (Il; 4::: - c:."'" (. '_'1;) 1(:1.0 O. 0 e. 0 0. 13 0.0 
I (~7 /()2/75 02:40 7. 47 0. I) O. I) O. 0 0. e O. I) 

D 07/(:2/75 02:41 :::.2:3 1~1. I) 13. :.3 O. 0 e. 0 ft. e 
I e7/02 .... ·75 OJ: :::: E::. 19 O. (1 (1. "-' O. 0 (I. I) O. 0 

0 (17/02/75 (G::(2 7. 92 0.1<.1 O. (1 f( 0 O. 13 O. 0 

(A):I=INTAKE;D;DISCHARGE 

2.1-24 



(-~' /'~ 

( ( 

STRIPED BASS DENSITY 

DENSITV(NO./10eo co M) 
----------------------------------------------------

SmlPLE TOTAL 
(A) TIMS: VOUJt'lE 'r'OLK-SAC (EXCLUDING 

STATICt~ DATE (HR:I't!N> (CIJ N) EGGS . LF,;;;'y'AE LARVAE .JUVENILES . EGGS) 
------- -------- -------- ------ -------- ------ --------- --_ ..... _-----

I e7/02/75 04:14 8. 28 0.0 (1. I) (I. (I O. 0 O. (I 

D ~:::1i /O:~ ..... ·;"S et4;2e 7.2(\ 0.0 0. 13 O. (l O. I) O. a 
I (;7/1)2 ... ,(5 (15:01. 7. ::::3 e. 0 O. (1 O. 0 0.13 O. 0 
D ("17 ~1~)2.t'·;··S 05:04 7. 02 0.13 O. I) O. 0 0. (I O. 0 
I ~31 /(12/,"5 ')5:37 :3,55 (I. 0 I). 0 O. 0 (I. 0 O. 0 
D 07 ... ··02/;·5 05: 4(1 7. $12 O. I) o. 0 O. 0 0.0 O. 0 
I 07/8:;::··','5 05::5 8. 37 O. 0 O. (I o. (1 O. (I o. 0 
[) (17/('2/7'5 (l1::~: :':4 7.2:) 0. I) O. (1 0.0 O. 13 O. I) 

I .-::!"( /(:7/,"5 20:49 ;::.64 O. 0 O. I) O. (I 0.0 O. 0 
D 137/J)T/75 20;:26 ... 02 !;:t. I) f,. I;' (1. I) (I. I) 1).0 
I 37/(1/ ..... (~5 21:55 7. 74 (I. (I O. 3 O. I) 129. 2 1.29. 2 
D 07/(17/75 21:41. 7. 92 0. 0 (1. I) (1, 0 (1.0 13. I) 

I 07/07 ·75 22:40 7. :;-::0 (1. (::1 O. '" I). (1 I). a o. '" 
D 07~}{:."'7!'·75 2:;::: 3:4 7 q'~' . -'':'' 8. (1 £1. L3 O. (1 8. e (1.0 
I J.]7 .. ···ft 7/·-;'5 2:~: 35 7. 3::: (1. (1 (1. (1 e. 13 O. Q I). e 
D 07·/(17' .... ·75 23:::0 7. 20 O. 0 L3. 0 0. e 3. e O. 13 
r 07/(;;::"'''';5 0;): 21. 6. ::::4 (1. a O. (I O. 0 :14€.. 2 1.4:5. 2 
I) e~:O.""G:=:.~'('5 . eL)::1.:~: 7. 56 O. (1 (1. I) O. ~3 O. a O. (1 

I 07/l):;:.····?5 ()1: 0-1 7. 74 3. (1 (1. (I 3. a (1. '" 13.0 
D £17 ,..··1:~:8/(5 0'1.:82 7. 11. O. (1 3. (I (I. 0 O. (1 O. (1 

I 07 ... ··,z1:3 ... ··i""5 01.:51 7. 2~::; O. (I (1. (\ O. (1 1.38. '3 1.3€:. 9 
D 07''''0::::/'75 01:50 6. E:4 (1. I) O. 0 O. 0 O. (1 O. 0 
I 07..,.'(<:8/'?S 02: 3::3 7. 56 0. I) O. (1 (:t. (1 O. () e. e 
D 071"'~:;8/15 02:3:3: 7. 92 I). 0 (1. (1 (\. (1 (1. a O. I) 

I (:7/0::: ... ··i·5 O:~::H 7.2L) (1. !;:I O. 0 o. (1 13~:. 9 138. 9 
D £)7.,'()!:;,,··,('5 (1]:22 7. 56 (I. L3 O. (1 (1. L;' ~). 0 (1.0 

I £17 ... ·e:::/T5 04:1::;l 7.2(1 O. (I 13. (1 0.13 (I.e O. €I 
D ()7 ..... ~):j.,·"i·5 04:15 8. 10 O. (I (I. (1 (1. 0 (1. (1 0. 3 
r (t7 ... ··0:::.· .... ?5 O~5: 23 7 ..,..:. 

• _"J (1. (1 ('. I) (1.3 0. I) O. (\ 
D 07/(1::; ... ·,5 0"5: .1. I:S 7. ~5t3 O. (I O. (1 O. 3 Ct. (I (I. 0 
I 1.)7/0c;/i'5 06:09 7. 29 O. (1 O. I) O. a (1. (I O. (I 

(A): I=INTAKE; D=D!$I~HARGE 

2.1-25 



/ .. -..... 

( 
\ 

STRIPED BASS DENSITY 

DEN5ITV(NO./1eora CIJ M) 

----------------------------------------------------
SA~1PLE TOTAL 

(A) TIME' VOLUNE ""OLK-SAC (EXCL'-'D INIl 
STATION DATE (HR:t-1IN) (CU /'1) EGGS LARVAE LARVAE JU\·'EN I LES EGGS) --------- ----_ ..... _- -------- ------ -------- ------ --------- ----------

D e7/1;)~:,.'75 i)G: (17 7.56 0. 0 O. (1 O. 0 O. 0 O. 0 
I 07 /C~;;:.'75 ':16:52 7. ;2(\ (1.13 (1. 0 e. 13 O. 0 (1.0 
D 07 /G:~.''i5 (;6:51 7. '56 O. (1 O. 0 O. 13 (1.0 13. 0 
I 07/14.·'75 2(1:41 ;,;. 66 1<:1. I) O. (1 O. (1 (1.0 (l. 13 
D (17/14/7'"5 2(1:45 F.:. 1(1 O. (1 e. (1 123.5 (1.0 123.5 
I 07.,,"14.,,"("5 22:06 6. :::4 (1.0 O. I) O. 0 O. 0 O. I) 

D Q7/i~/75 22:05 7. ~2 O. (1 (t. (1 e. I) O. e e. 0 
I (1;' .... t:!.4/'?S 23::05 7.21) O. (I (I. (I (1.0 e. (1 (1. (1 

() o 7 ..... ·:lA.,'7' 5 23:: ~)2 :::. 113 (I.e O. (I (1. (;J (1. (1 e. 0 
I 1]('/14 .... 75 2]:: t~3 7. 56 €I. (1 (1. 13 e. I) O. I) 1).13 
D 07/:l4/{'5 23:55 7. 92 O. 0 O. 13 126. 3 (t. I) 1.26. 3: 
I (1(..,-'15/75 ':'K1: 44 7. 20 O. e (I. e e. e O. e (1. (t 

D 07/15/75 00:3:9 7. 28 O. (1 O. I) O. I) (1. I) e. 0 
I 07/15/75 1)1: :3:7 8. 28 O. (1 O. 1~1 O. 0 O. e O. 0 
D £17.· ... 15.··,5 01:42 7. 56 O. (t (1.0 O. 0 (t. (j O. 0 
I 07/1::;.·''(''5 02:::A (::.64 O. (1 (1. I) O. 13 fl. (1 O. 13 
D ((;: ... ··1.5 ... 75 02:4;) 7.2L) 0. L) 1.:1. (1 13.0 0. (1 O. I) 

I 07 .... ·15/,·5 (1:3::2J: f:.64 O. I) O. (t O. (1 O. 13 13. 13 
D 0,/15 ... ·,·5 ((3:: ;;:~5 7. 5'2 O. (1 O. 0 O. 0 O. 13 \:1. I) 

I (17 .... ·1~).··75 o·~ : 3:4 7. 56 O. (1 £1. (1 O. e O. I) e. 13 
D 07,,"15 .. °7'5 0·:· : :to .-.. -.. -, ':' . .:~.=t (1. 0 O. 1;:1 O. 0 O. 0 O. 13 
I 07.····15 .. ··('5 0~5 : 1.::::, 7. 20 (1. I) O. I) o. 0 13R 9 138.9 
0 07./15.-','5 03:1} E:.19 O. I) 0. (1 O. (1 (1. (1 O. (1 

I 07.~/l!3''''·(·5 e6: (13; 7. 20 O. I) (1. I) O. I) (1. (1 O. I) 

0 07.·· ... 15 ... 75 05: 53: r. - ...... 
Co, .=...:. O. (1 O. (1 O. I) O. I) O. (1 

I 07 .. .121/7-'5 1..,: 40 6. 66 n. (1 O. (1 O. I) O. I) 0. 0 
() 07/;'21/75 :1A :33 7. 02 fl. (1 0. (1 0. 0 O. 0 O. I) 

I 07/21 .... 75 15::::::0 7.47 O. (1 (1. I) O. 0 O. (l (1. I) 

D 07/21.,'75 15:::2 7. 20 {). I) O. (I O. (I O. I) ';:1. (1 

I 07 .... 21 ... ·75 1':-··1 ? '-' ....... ~. 6. :::4- O. I) O. (1 O. 0 O. 0 O. I) 
() 07 ... ··21.·..'75 16:15 G. ;:::4 0. I) O. I) O. 13 (1.13 0. 0 

(A) : I = INTAKE; (,'=0 I SCHARGE 

2.1-26 



~-, 
I,. . 
( 

CLUPEIDAE DENSITY 

(A> 
STATION DATE ------- --------

I OS/28/75 
D eS/2e.,J75 
I £t5/2S.r75 
D O:::/~;3""'75 
I ()S/'~2~J/75 

D (~5 .. "'29 ... "75 
I [t:i,/29/7S 
D 05/:<:9/75 
I OS/2~:· .. JT5 
[) 05 .... 29/75 
I O~:/;;'9.,J73 

D 05 ... '-:;::;'''/75 
I (t::'/~~9. ,175 
D OS/29/75 
I C~i/2~~""'7~ 
[) (1!:; ... ··29",75 
I u::;/2~~~·75 

[) (1~5/2~~ .... 75 
I 05/:.0·'75 
D 05/30.'~75 

I (~5./3:~)/'75 

[) 05/:HV75 
I 05/3:0 ·-'15 
D (15.,.13'; .. ··75 
I (;5/3:0,''75 
D OS/3:0/75 
I C!6/"a.:12 . .175 
[) 06l0:A?/'f5 
I 0C/(i~~.oI·t75 

D (16/((~."75 

I 06/(G/75 

TINF.: 
(HR:MIN) 
--------

21:50 
21:40 
23::27 
23:25 
O~): 41 
00:33 
02:(1\) 

02: I~a) 
0::: (10 

03:10 
04:3.5 
04 : 3:1. 
(15:25 
05:3:1 
21:17 
21.:23 
22:46 
22:45 
eo : :1~3 
00;28 
01:31 
01:28 
03:24 
(t:::20 
0'5: :1.4 
05::17 
2:1;42 
22: (:;)~) 
':,-:-.- 0 0' .:. 
.:.....; ...... lJ 

2?:32 
e~I:44 

(A): I=INTAKEi [)=rQSCHARGE 

SAf'1PLE 
VOLllt'lE 
(CU t1) 

------
7. 12 
7. €:4 
7. 75 
8. 31) 
8. 4:~ 
8. 33 
8.12 
7. $13: 
S. 3:IJ 
7. 66 
7.2:9 
7. 57 
S.3:0 
7. 75 
7. 93 
€:.3:4 
8. :l1 
8. 11 
7. 57 
7, 76 
7. 1!:t3 
8. 1:1. 
S. ~'(I 

e. 4:3 
E:.03 
(. t:.t:, 
~ ""'> 0. ,_":J 

7.3!) 
8. 30 
A .... "'..\ 
'J. ;.L.~ 

7. 3:9 

,,,,,.-"'-, 

'. 

( 

DENSITY<NO. /11300 CU m 

-------~--------------------------------------------
TOTAL 

.,'OLK-SAC (EXCLI!D I NI) 
EGGS LRRVAE LARVAE JUVENILES EGGS> 

-- ...... _---- --..---- --------- --_ ...... ------
421.3 (1. () 2:=:0.9 O. 0 2~:O. 9 

0.0 0. 0 2~.5. :t 13.0 255. 1. 
O. 0 0. I) 645. 2 O. I) 645. 2 
(t. () O. l) 2048. 2 O. 0 204;::,2 

O. 13 11.7.9 1.297. 1 e. (l 1415. \3 
O. (} 0.0 2:160. 8 0.0 21';(1. 8 
O. (} O. a 492.6 (). 0 492. 6 

378. 3 O. () 2017. 6 O. a 2(117.6 
1.20. 5 O. '3 4::::.1..9 0.0 4~::1. 5< 

1174. :3 (1.0 652. 7 a. 0 652. 7 
2t~::1. 6 8. IJ 13:5. ~ O. e 1:5. 3 
792. r5 O. (I 264. 2 O. f.l 264. 2 

5903. 6 (1. (1 602. 4 e. (I €-1)2. 4 
903. 2 O. (1 (I.e 0.0 O. 0 
252.2 O. 0 1261. 13 O. I) 12€-1. 0 

(1.0 O. 0 719. 4 e. 0 7:19. 4 
(1, 0 O. 0 6:16. 5 O. a €-16. 5 

123. 3 e. (\ 49::.2 O. I) 493. 2 
O. 0 (I.e 924. 7 a. 0 924. 7 
O. 0 (1. I) 9~12. fJ O. 0 9~12. a 
(1. 13 O. 13 (I. e 0. (\ O. 0 
O. (1 0.0 1479. 7 O. I) 1479. 7 

243.9 (1.0 4:=:7. e O. 0 4::::7. e 
941. 4 O. 0 :1(161. 3 0. I) 1061. 3 

C. (I O. 0 O. I) 0. I) O. 0 
522. 2 O. 0 522. 1 O. 0 522. 1 

(). (\ O. I) 759. 9 (1. I) 759. :3 
O. 1~1 O. 0 ::;:21.9 I). I) 821. 9 

12f!.5 O. 0 602. 4 O. (I 602. 4 
O. 13 123. :2 3:69. 5 246. 3 73:9. I) 

0. <3 (1. <3 947'. 2 O. 0 $147. 2 

2.1-27 



·."' ..... -... 

( 

CLUPEIDAE DENSITY 

DENSITY(NO./ieee CU M) 
----------------------------------------------------

SAl'lPLE TOTAL 
(A) TntE VOLUI'lE 'y'()LK-SAC (EXCLUDING 

STATION DArE (HR:MHO (CU t1) EGGS LAR'· ... AE LARVAE JUVENILES EGGS) 
------- ----_ ... _- -------- ------ -------- ------ --------- ----------

D 13.:: .... ·eJ/75 ,,1I~: 53 7. 75 (1. e O. (I i~)32. 3 e.o :1.0:'?2.3 
I e';/0:Y75 (tZ:ll 7.03 O. 0 O. 0 71.:1..2 13.13 71.:1.. 2 
[) '36/:,)31'75 (12:12 7. 57 IJ. Ii) O. 0 1'~156. 8 O. 0 1056.8 
I 86,..·03 ..... 75 03:1;3 - -:O~ I". (.J O. 0 O. I) 0.0 O. e O. I) 

D 0·:. ... ·03:/75 0:::27 €:. :2:0 O. 0 (1.0 O. (I (1.0 0.13 
I etl:. ....... ~t3/75 04:17 7. 57 0.13 O. (I 396. 3; e. 13 396.3 
D J.!:~,;.,'(1J~) 75 04:49 8.313 (I. '" O. ~) 482. (I e. (I -l82.0 
I C6/':r'::/Y5 05:49 7. 21 (1. (1 O. 0 970. 9 0.0 970. 9 
D (16 ... ··iZ(~/(5 (15:48 7. 57 (1.0 13:2. i 660. 5 O. Ii) 792. 6 
I ~~I::/(~: /75 22:C:;j6 7. 75 (I. 13 O. (I 129. 0 0. I) 129. (I 
D '~~t;/e3'/7~ 21:41 ~ 1:'7 

I ..... '1 (I. (I O. (I 396. 3 (). 0 39':'.3 
I 0£,/0:/75 22:57 7 Q';> • ~.:.> O. 0 O. 0 378. 3 O. 0 37~:. 3: 
D e:::/~):/75 23:: (1(1 7. (13 e. (1 o. 0 426. 7 0. 0 426. 7 
I 0,:::.'03.-'75 23:56 7.3:9 O. 0 O. (I 270. 6 O. 0 27(1. I;; 

D (t,~, .. ·(t4.,J75 eO:03 7. 3:9 0. 0 (I. I) 27(1.6 O. 0 270 . .;; 
I DS ... ··(~--i/75 01:27 7. (13 (1.13 0. (I 1.42. 2 0.10 142. :2 
Co 06 .... ·€14, .. 175 0:1:20 7. 3:1~1 (I. (I e. 0 13:7.0 O. e 13:7. \3 
I (;6/0··1/75 £1:2:4·5 7. 57 O. I) O. 0 0. 0 O. 0 O. I) 

D 0';;'/0<1/75 ')2:42 7. ::0 (I. (j 13.0 1.2:7. 0 O. 0 137.13 
I 0::'/':;4/75 ~)3: 56 7. 21 (1.0 e. (I O. 0 O. I) (1.0 
D e:5/134/75 03::45 7. 57 ';:1. (1 O. .;) O. I)' O. 0 0. 0 
I 06/04./75 05:05 7. 57 (1. 0 O. (1 1$2. 1 O. (\ 1.:>2. 1 
[) (j6/04/75 (14:50 7.57 (j. 0 o. (\ €1.0 O. \3 O. e 
I OS/04/75 1)6 :00 B. 30 (I. I) o. (1 1).0 O. 0 O. 13 
D ('f..-'lja 1'75 1)5:59 -, c-

i • ... ' ( O. (1 O. (1 13:2. 1. O. (1 in. 1. 
I 06 ...... ~~t..:·/15 2:1.:31 8. 3·~j (I. (1 e. (I 843.4 O. 0 843.4 
[) t~):5 .. .1~~·.·'75 21:33 6. 85 (1. I) C. (1 4963. 5 0. 0 4963:. 5 
I flr5/(I'::;'~"7S 22:40 8. :1.1 (I.e O. I) 4('69.0 (I. (I 4069. 0 
D 0';:/0'-·/75 22:42 6. 85 O. (1 I;). (1 51(:9. :5 0. I) 5109. 5 
I 06/04/75 23::45 6. ~:5 O. (.I 0.0 1313. 9 O. .;) i:a3.9 
D (16/134/75 23 :.:~9 7.4;;. (1.0 O. 0 173:8. 10 O. e 1738.0 

(A):I=INTAKE;D~D!SCHARaE 

2.1-28 



f--'·· 
.... --...... " 

'~~" 

( ( 
\ 

CLUPEIDAE DENSITY 

DENSITY(NO.?1000 CU M) 
----------------------------------------------------SAI'1PLE TOTAL 

(A) TIME VOLUNE 'r'OLK-Sl,C (EXCLUDING 
STATtOU DATE (HR:MIN> (ClJ 1'1) EGGS LARVAE LARVAE JUVENILES EGGS) 
------- -------- -------- ------ _ ...... _----- ------ --------- ----------

I (16/05,175 00:45 7. 21 0.9 9. 0 :1.1(19.5 13.0 1:1(l9. 6 
D e6/~15/75 ,Za;,:5e 6. 94 e. 0 O. 0 100:::.7 0. I) :1(~a:3. 7 

r e6""~35"''';»5 01:57 6. 85 O. Ii) fl. 13 146.13 O. 13 146. 0 

D 06/05/75 1)2:01 7.39 0. 0 I~I. 0 676.6 O. I) 67";), 6 

I 06 .... ·~1~~ ... ·al5 0~::15 B. 48 (1. (I 0.0 235. 8 O. 13 235. 8 
() 06/05,·'i·5 e3:€15 6. :::5 (I.e o. 13 e. 13 0. (1 (J.O 

I 06/·~t::).'·t~5 l!4:25 7. 57 O. (I ':1. "3 264. 2 0. 0 264. 2 
D (H.::/~!I~~ .. ···t·s 04:25 7. ~i7 O. 0 O. '<1 52:::.4 0. 0 523. 4 

I O·-:l·0~;""f5 (i5: 2~3 6. E:5 0. I) O. (1 2:?2. 13 I). a 292. (I 

[) OI:. .... ·O~i .. · ... i:OS 05:25 7. 66 e. 0 O. (1 913:.8 O. (\ 9:13. e 
I O'::/O~) . .Jt:05 21:40 7. 97: O. (1 0. 0 :126. :1. O. 0 126. 1 
D (1t. ..... ~)~.t.··'?5 2:1:46 7. 75 e. 0 (1.0 1})3:2.2 O. 0 :11~C2. 2 
I 06/05/';"5 22:50 7. 21. e. ~) B. 0 832.2 13. (1 83:2. 2 
() 01;/(15/i'5 22:4.5 6. t:5 O. 0 Q. 0 18::"7.8 e. I) :1:=:97. 8 
I 1Z1';/O~).';.15 23:: 5£1 7.2:1 O. 0 (1.0 263:5.2 13. 0 2635. 2 
D e5/0~:;/"?5 23::41 7. ::::4 I). 13 O. (I j.7::::5. 8 0. I) ~785. 8 
I e";:/66/i'5 01.:05 7. ::9 e. I) 0. I) 947. 2 0.0 947,,2 

D (16/0t:;./~:"5 (~o: ~(1 6. 85 (1. (1 8. (1 1459. 9 0. I) 1459. 9 
I 0';/~~·~/·/'5 132: (17 7. 93 (1.0 O. (1 504. 4 O. 0 504. 4 
D 06/0,.; .. /,"'5 02:81 6. :::5 e. 0 O. I) O. 0 0.0 0. 0 
I e6/el:..,.·~;05 03::1.9 7. 57 0.13 O. 0 O. I) O. 13 O. 0 
D 06 .. /(1.;/75 0:::07 7. (13 (1.0 O. I) :1.42. 2 O. 0 142. 2 
I €16 ... ··€1.; /75 e4:2~1 6. t:5 146. 0 O. 0 O. 0 O. a Q. a 
D (;6/",.1,.75 04::1.7 7. :::4 0. I) 0. 0 510. 3 13.13 51.0. 3 
I (t6 ... ··~:19 /°75 22:,zIQ 7. 39 (1.0 O. 13 676 . .;: 0.0 676. 6 
D 0.;./0:;. .... 75 2:1.:50 7. ::::0 O. I) (1. (1 232:'::. 8 O. 0 232:3.8 
I 06/0:.~/~75 23:; (11) 7. 57 O. (1 (1. ('! 528. 4 13. 0 528. 4 
D (~61'09/75 22:5:3 7. 39 O. I) O. (1 811.. 9 O. 0 811. 5) 
I e6/09/i~5 23:59 B. 1.l. O. I) 0. 0 :1:1. ()9. 7 123:. 3 :12:n.Q 
D 06/10 ..... 75 0(1: 1~14 --:- -:oc:-

(. ( • .J O. I) O. (1 1290. 3 :129. 0 1419. 3 
I 061':1.:::1/75 01:00 8. :l.1 O. (1 O. (1 73:9. S :123. 3 863. :1 

(A): I=INTAKE; D:;DISCHARGE 

2.1-29 



/--

CLUPEIDAE DENSITY 

OENS IT',.. (NO. /1eee CU M> 

----------------------------------------------------SANPLE TOTAL 
(A) TIME VOLIJr-tE ,,'OLK-SAC (EXCU..IDING 

STATION DATE (HR:NIm (CU N) EGGS LARVAE LARVAE JUVENILES EGGS) 
------- -------- -------- ----..... - -------- ------ --------- ----------

0 1l\5./1t::·/75 01:07 8. 313 0.13 e. 13 120. 5 e. 0 120. 5 
I et5/10/75 (12:14 7. S7 0.13 (1.0 1717. 3 0.0 :17:1.7. 3 
0 86/10/75 02:21 8. OJ; €1.e O. a 4732. :l 124.5 4856.8 
I (16/1'Zv'75 £(;~: 33 8.48 e. I) e. I) 2004. 7 117.9 2:1.22~6 
0 (:,;'/18/75 (13:::2 7. 12 0.0 0.13 3511. 2 O. (\ 3511. 2 
1 £05/10175 I.H:57 e. 48 (I.e o. (\ :1061. 3 0.13 1(161.3 
0 eS/18/75 0'5:01 7. 03 0.13 e. 13 3413. 9 426. 7 2:::40. G ) 

I (tt;/1t) ,.f75 0'5:54 7. 39 e. 0 o. 0 135. 3 (1. e 13:5. :3 
D 0t:: .. "·1.0 ... .t75 06:0:2 7. (13 e. 0 O. (1 853. 5 O. Q 853. 5 
I 0,; ... ··1&3 . .175 21:3:5 7. 75 O. I) \i:l.0 2193. 6 129.0 2~~22. 6 
D 06/11Z'.-75 21:45 8. 11 0.0 0. 0 1849. 6 O. 0 :1849. IS 
I 06/1(~/75 22:45 ..., c:--,. 

I • .... ( O. 0 e. (I 2113. 6 O. I) 21.:1.2. 6 
D :arS.· ... 1 €: "~75 22: 48 7. 75 O. 0 O. (1 291:'7.7 O. 0 29£.7. 7 
I 06/1~~: ,75 23:5~::1 7. 39 O. 0 O. I) 1353. 2 e. 0 :1.3.53. :2 
0 06/10/75 23:52 7. 75 (I. I) e. I) 2967. :3 25E:.1 3225. 9 
I lZ16/1:1 .... ·75 (\0:50 S.3:0 a.o o. '" :1.927. 7 :1.20. 5 2(14~:. :2 
D (:6 ... ··1:1./75 (1!o): 46 6.94 (I. (1 O. (1 2449 . .;: O. 0 2449. 6 
I 06 .... 11/75 IH:52 8.3:0 O. 0 (1. I) 722. :3 a. 0 722. :9 
D (11;/11./75 (11.: 52 E:. 1;1. (t.13 13. a :1.726. 2 0.0 1726. 2 
I l~h5 ... ··11 .• "·75 C)2: 45 8. 3~t 0. a 0. (t (1. 0 O. 0 13. 0 
D C-5 ..... 1:1/75 ')2: 4:::: 7.93 O. 13 O. (1 ;:;;;;:2.7 252.2 1134.9 
I e,;.···:U/75 03:46 7. 57 III. 0 O. e 528. 4 264. 2 792 . .; 
D 06/:1.1. ...... 5 03:: 4::: 6.85 (1.13 O. !oZ1 5:::3.9 875.9 :1.459.8 
I 0-5/11 .... 75 04:43 6. ~:5 0. 0 O. I) :1.')21.. 9 0. I) ;1.021.. 9 
D (:6/1:1./75 04:49 7. :~9 o. 0 e. ') 473:6,2 8:1:1. 9 5548. 1 
I (16/1:1.--75 (15:57 7.94 (t. (I (I. I) 629. 7 O. » 629. 7 
D 06/:1:1./75 05:56 7. 21 e. 0 o. (1 2496. 6 416. :1 2912. 7 
I 06/1J./75 2:1: ::0 7. 2.1 O. 0 (1. (l 554. :9 1.38. 7 693:. 5 
I) 06/11/75 2:1: 3:9 7. 93 (1.13 (1.0 1629. 3 126.:1 :1765. 4 
I 86/1.1.,75 22:3:0 7. 12 O. (1 (1.0 1:::25. :3 140. 4 1966.2 
D 136/11.-'75 22:23 :::. 4::; (1. ;) O. 0 2·71.2. 2 235. 8 294:3. () 

(A): I=INTAKE; D=DISCHARGE 

2.1-30 



(--, 

( 

CLUPEIDAE DENSITY 

(A) TIME 
STATION DATE (HR;mm 
------- -------- --------

I e6/:l~./7S 23:22 
D CG/:1.:V75 23:26 
I (16/1:;-~/75 ee: 3::1 
D e6 .... ·12/75 fH): 27 
I B6/1~~,""7S (1:1: 28 
D e6 .... ·:!.2/"i·5 13:1: 47 
I e:6/:1~!."'t·5 13:2:43 
D C:5 .... ·1~~ ..... ,5 02:46 
I OE·/:12/75 ((:(: 3:7 
D (115 .... ·12 ..... 75 03:42 
I £·6/1;~/('5 04::::::5 
D C16 ... ·1:·Y,5 04:40 
I eG/1:~/75 05:46 
D CS/LUi'5 (15: 3:::: 
I (~£. ... '12 ... ··75 21:3:7 
D (;6/1.2."'1'5 21:45 
I e6/1:Y('5 22::::0 
D 06/':1.:2/'('5 22:34 
I 06/J.:::/75 23:29 
D 06/LUi'5 23::18 
I 06."'1:s/'5 (1):15 
D (~6""'13/7'5 (I(t: 1:~: 

I 06/13/'('5 01:14 
D OS/l:!/,S 01:18 
I (:6/1:!.-''7'5 02;14 
D (16 ...... :1.};/7·5 02: 1::3 
I £1';'/1:~."'75 03:;15 
D (:6/11/75 (1:::~ : 2~) 
I (:':'/1J/75 04:J.2 
D 06 ...... 1.:3:/75 CH:26 
I 06/13/75 05:21 

(A):I~INTAKE;D=DISCHARGE 

SAt1PLE 
VOLl.lt-1E 
(CU t1) 

-------
6. 85 
~ -"r:-
t. f·J 

8.48 
7. 93 
:3. ::;:~) 

7. 57 
7. 57 
8. :1:1 
7. 57 
8. 30 
7. 57 
8.3:0 
7. 2:1. 
7. 3:9 
7. 84 
7. 3:9 
S. ~9 
7. ~:::(~ 

8. 21 
7. 21 
6. 66 
7. 56 
7. 02 
7. 92 
7. 20 - ... -( ..... 1:> 

7. 74 
7.5.:-: 
7. 56 
7. :;:0 
6. is 

,.. ... _'. --, 
\ 

( ) 

PENSITY(NO./~~00 CU M) 
----------------------------------------------------TOTAL 

VOLK-SAC (EXCLlJD I NO 
EGGS LARVAE LARVAE JIJVENILES EGGS) 

-------- ------ --------- ----------
O. 13 O. (1 1459. 9 4::::8.0 :l~:97. 9 
O. 0 0. I) 21:164.5 387. :t 2451. 6 
O. 0 (I. () 825. 5 235.8 106:1. :l 
O. 0 (1.13 :1.26:1.. 13 1).0 126:1.0 
o. e 0. I) 4:::2. 0 0.0 482. 0 
O. 13 O. 0 :1.1:::8. 9 :1.32.1 1nt. e 
e. I) e. I) 122. 1 132. 1 20::.4. 2 
C1.e 13.0 3:69.9 246 . .;. 616.5 
O. I) e. I) 396. 3 132. 1 52:::' 4 
O. I) O. 13 843. 4 6('2.4 1445. 8 
O. 0 o. (1 924. 7 13:~. :1. H:~56. 8 
0.0 O. 0 22:::;:9. :1. 1n7. 7 4216.8 
O. 0 (1. (1 277. 4 :1.3:::3. 7 416. :1. 
O. 0 (I. 1:1 14~3:~. 5 811. 9 23(10. 4 
O. 13 O. (1 1(121). :5 127.6 114:::. 1 
e. (1 O. 0 947. 2 (I. ~J 947. 2 
(1. ~) O. (I 1:19. 2 O. (1 119.2 
O. (I O. 13 i::53.5 O. €I 853:. 5 
(1.0 O. (I 730. :3 0. I) 73:0. S 
O. 1.3 O. ~) 97'''0, :,;. 277.4 1248. 3 
0. (1 (1.13 45(1.5 15~). 2 600. 7 
e. I) O. 0 396. 9 :l96. 9 793. :3 
O. t) e. I) 71;::.3 427.4 113:9.7 
ft. (I I). I) 631. 3 252.5 1;:83. <3 
O. (1 O. (1 8]'3.3 O. I) 833. 3 
0.13 Q. 13 396. 9 :1.32. 3 529. 2 
e. I) (1. (I :129. 2 1';'-::' ? -_. "- 258. 4 
13. (I 0.13 925. 9 396. 9 13:22. S 
O. (1 O. 1.3 Z96. 9 :13:2. 3 5~:::9. 2 
O. I) O. (1 :1.527. 8 1::::::;:. 9 2916. 7 
I). (I (1. ~) 888. :3 O. I) ~:,=::~. S 

2.1-31 



~'-. 

( /--...., 

CLUPEIDAE DENSITY 

DENSITY(NO./i000 CU M) 
----------------------------------------------------SAt1PLE TOTAL 

<A) TIME VOLlIt'IE ,,'OlK-SAC (EXCLUDING 
STATIOtl DATE (HR:t1IN> (eU /,D EGGS LARVAE LAF.:VAE ']UVEtl I LES EGGS) ------- -------- -------- ------ -------- ------ --------- ----------D 01S/13/75 £15:~G 7. 2~3 e. '3 1.01.13 3194. 5 He. 9 33:33.4 

I e1S/:1.6 .... 75 2:1.:44 7. 74 (t. I) 0. '3 387. G 129. 2 516. 8 
D (':6 .... ·16,,'75 21:56 6. 8'~ O. 0 e. 13 19f:h3.6 13.13 19(113. 15 
I O!:;./:16 .... 75 22:53 7. 74 0. 0 O. I) 193:;:. I) 91)4. 4 2:::H2.4 
0 (·/.:; ..... 16/75 22:56 7. 56 (1.0 0. 1.01 19:::::4. 1 1058. 2 3042. l 
I ~~6."'·:16./75 23:54 7. 74 (1. (1 O. I) 1:1.62.8 775. 2 193:8. e 
0 (10':;/16/75 22:55 8. 28 O. 13 O. 0 2053:. :1. 603. 9 2657. 0 
I (1~/:t7"'75 I!Kl:42 7. 56 Ct. 13 e. (1 1~;)5:::. 2 3516. :3 :1.455. 0 
D 0t;~ ... "17""75 eO:·~7 6. :::4 O. 13 (t. I) 233.9. 2 4:;:;:. 15 2777. 8 
I (16/17/75 1):1.:3:6 7.213 O. 0 O. I) 1527. S 416. 7 1944. 5 
D fk:. ... .117./,"S 01:44 ,-. ,. .. ~ o. ":;"J e. I) e. I) 2:1.73:.9 603. 9 2777. 8 
I 06/17.'75 (12; 3:3 7. :<:'3 0. fI O. ~3 1.805. 6 :1.2~5(1. (I 3:055. 6 
D 136/1.7/75 02:36 7. 74 O. 0 0. 0 904.4 3::::7.6 :1.292. e 
I (10::;/17/75 03:: ::;;:~: 8.2::: 1~1. 0 0. I) 36:~. 3 3:62.3 724 . .; 
D (16/17/75 (1]:: 43 7. 74 e. 0 (1. 0 15:;0. 4 3:::7. oS 1$<::8. 0 
I e-s ... ··17,/75 (14: 33 8. Oi O. (I O. ,"I 124. 3 124. 8 249. 6 I -

D 06/17/75 (14 ::3:5 E:. ~:E: (1. (I O. I) ;::45. 4 241.. 6 10::;:7.0 
I ~~~6/:l7""75 05:2:2 t.2!) e. I) ';:1. I) 83:-t. 3 1:::3.9 Q-:<'-' '? 

_' 1.-:... • .:.. 

D CJf!-/17/75 05;2::- 8.2:3 O. (1 O. (1 4::;:3. :1. 4:::3:. :1. 966. 2 
I 0;::/:1.7/75 21:J7 8. 73 O. 1.01 0. (1 14:::9.1 45:::, ;2 1$<47. 3 
v 06 .... ·17,/75 2:1.:3:6 7. 74 O. (\ O. 13 6'16.1.01 3:87.6 ;1.e1]3.6 
I 136/17/75 22:29 8.:1.9 Cl. I] O. I) 9~?6. 8 3:61':'.3 13:43. 1 
D O":'/:1.7/·?5 22:33 7. 74 0. 0 O. I) 2454. 8 775. 2 3:23:(t. 0 
I 06/17 ___ "75 23::14 7. 83 0.0 O. 0 255,,1. 3 766. 3 33:2').6 
D 06/17 .... 75 23::1::: 8. :1.0 o. 13 e. () 1·~7S. l 617. 3 2592. 6 
r 06/'1:::,'(,5 00:12 7. 20 (1. I) O. (I .-.-~ ..... 

'::'.' (.0 416. 7 694. 5 
D 06/H:/75 eO:17 8. 113 O. 1.01 O. (I O. e 3713. 4 3713. 4 
I 06 ..... :1.:::/75 01:09 7. 20 (1. (1 O. (I 277.8 (1. e 277. s 
D ~'6,.·'l:::/?S 'H:11 6. :::4 0. I) e. (1 7:::a. (\ 4~8. 6 :1.169. IS 
I eS/HV75 (11:59 6. :::::4 O. I) 0.0 1169. 6 292. 4 14":'2. I) 
D 13';'/1';;:/75 02:05 7.56 O. I) e. I) 1190. 5 264. r5 1455. 1 

(A):I=INTAKE;D~DISCHARGE 

2.1-32 



/-- .. /---.......... 

( ( 

CLUPEIDAE DENSITY 

OENSITY(NO./1e00 CU M) 

----------------------------------------------------
SANPLE TOTAL 

(A) TU1E VOLUl'lE 'r'OLK-SAt: (EXCLUDING 
STATIor~ DATE (HFi::NHn (CO 1'1) EGGS LARVAE LARVAE JUVENILES EGGS) 
------- -------- -------- ------ -------- ------ --------- ----------

J O$/H: ... 7S 02:59 7. 11 0. 0 (1.0 7(lS.2 14(1.6 843_8 
D 06/1:::/75 03:00 6. 84 0. (1 O. 0 877. 2 73:1. 0 160:3.2 
I (16./1.~/75 03:49 7. 56 e. 0 Cl. ~3 2(:'4.6 O. 0 264. 6 
[) I)6 .... 1::v·75 ((~ :50 ,"I r.t ..... 

t;,t, ~.::- 13. (1 (1. e 3:62. 3 24:1. 5 ;;-:03. a 
r €16/1£:/75 1;H:3:9 8. 2~: O. 1~1 O. 0 6J.~13. 9 24:1. S 845. 4 
D (,,:6/1!£:,/75 1~~4: 4fl 6. :34 0. (I Ct. 13 731.. (1 146. 2 877. 2 
I 06,.'HV75 ~}5: 23: Ei.46 (1. (l O. 0 9-t5.6 (I. 0 945. 6 
D e6/:1:~:/75 (15:25 7. 20 a. 13 e. (I 1:1:1.1. 1. :1.3:3.9 12513.0 
I e:s.·· .. :t8 ..... ·75 £1t.:.: :15 7. 65 (t.13 0. I) O. 13 (I. 0 O. (I 
D 'Z!6."1.8 ... :7S (li:;: 11:) 6. :::4 O. (1 13. ~) 43::3. 6 1).13 43::=:. 6 
I (16 .... ·1:3/75 21;:;:5 7. G5 (1.13 I;). I) 13:0.7 e. a 1?(t.7 
0 06/1::::/75 21::,3 7. 02 13. (I 142. 5 569. €: 427. 4 1139. 7 
I e6/1::; ..... ·7S 22::1 8. 19 (1. e (t. ~) 0. e 13. (I Q. 13 
D 06/18/75 2:;-,: ::11:1 7. (12 (1.0 O. I) 284. 9 427. 4 712. 3 
I 0';:.,11(:/75 23::26 7. 92 (1. (, (1. (1 883:. 9 O. I) E:E:3. 9 
0 (~6/1::~/75 23; : 3:1- 7. 02 (1. (1 O. (1 284. 9 ~:54. 7 113:9. oS 
I (~E: .... ':!. ~~ ,6' 7 5 00: 2~) 6. :,::4 0. (1 O. I) 1169. 6 14G2_ 13 263:1. 6 
0 es.·· ... ;t:: .... ·/75 00:22 7.74 (( e (1. 0 904. 4 516. 8 1421. 2 
I (16.····1~~/75 1~11 :07 7. 74 0. I) (1. I~I 904. 4 646. (t :1.55(1.4 
D 06/19 ...... 75 «1:13 7.2(1 1).13 O. 0 111.1.. :1. 1::'::05. oS 2916. 7 
I 0':'/15'/75 01:5G 7. 56 e. 0 O. (1 264. 6 396, 8 6G1.4 
D (16/1::.;..····75 (11; 5::: 7. 2~) O. 0 O. ~) 416. 7 :1.25(). I) :1.GGG. 7 
I (:6 ..... 1:) .. 75 02: S~) 6. 84 O. (1 e. I) 73:1. I) 1462. e 2193. a 
D 06/:1.9/75 .. "02:57 7.21Z1 (I. 0 O. (1 416. 7 13:::. 9 555. 6 
I £;6 ... ··19/75 (13:: 4:;: 7. 92 O. I) O. 0 631. 3: 2777. ~: :H09.1. 
D 06 ..... 1.9/75 04:02 7. 56 O. 0 e. (1 132. 3 :132. 3: 2:54. 6 
I (i6/19/75 (H:54 :::. 1~:1 O. (1 0. (I 123. 5 :=:64. 2 9::::7. 7 
0 (·6, .. ·:1:3 .... ·75 05:00 7. (12 (1. I) O. (I 569.8 427. 4 997. 2 
I €)6/19 ...... 75 0'5: 45 E:.19 O. I) O. I) 244.2 366. 3 61(1.5 
D C:6/1:~/75 ()5 : !:~I] 7. 1~12 O. ;) 13. 0 2:::4. 9 :1.4:;::.5 427. 4 
I 06,,·'1'-~~/·7.5 21:31 :::. 46 O. (I O. 0 O. Q O.\) ~J. (1 

(A):I~INTAKE;D~DISCHARGE 

2.1-33 



/~-"" ( 

CLUPEIDAE DENSITY 

DENSITY(NO./:1.0ee CU M) 
---------------------------------~------------------SAMPLE TOTAL 

(A) THIE VOLIJf'1E ... ·OLK-SAC (EXCLLIDING 
STATION DATE (HR:NIN> (OJ 1'1> EGGS LARVAE LARVAE JU· ... 'ENILES EGGS) 
------- -------- -------- ------ -------- ------ --------- ----------

D 136 ..... 19/75 21:3:!- 7.3:3 e. Q ~;;. C) e.13 O. (3 0.13 
I 0919/75 22:213 8.2:3 e. 0 O. e O. (3 1213. S 120.3 
D ~6/19/75 22:2t) 7. (12 (1.13 0. €I 13.1::1 O. 13 O. e 
I 06 ... ··.19/75 22:59 .... .-c-

f. r.: •. ., 0.13 O. (1 522. 9 e. I) 522.9 
[) &;:1-5/19 ..... 75 23:03 7. ()2 O. 0 (1. I) O. 0 o. 0 O. 0 
I 06/19/75 23:48 7. 56 (1.0 O. I) 132. 3 264. 6 396. 9 
0 (11;: ..... 19 ... 75 23:54 6. 84 O. Q O. (I 292. 4 Q. I') 292. 4 
I Ot;/~:;:t:~/75 eO:43 7. 65 0.13 0. (I 522.9 O. 13 522.9 
D e f;. .... · 29/75 00:?-9 8. 28 O. (I O. I) O. I) C. 0 O. Q 
I 'J6,,'2(1/75 01:26 "":0 c·-

~ .... I~ ll.0 O. ~) 793. 6 529. :t 1322. 7 
0 o(;,.·2e.~/'75 1,)1:J:2 8.:19 i). I) 0.0 (I.e 732. 6 732. 6 
I f1,;. .. ···2(! .... 75 02:21 7.2L) O. I) e. 13 833:. 4 6$14. 4 1527. 8 
D t.;,::. .... '.2(·/75 1.)2:25 E:. :V) O. (1 (1.0 617. 3 246. 9 :=:£,4. 2 
I t1-:. ... ·'2 I.).,," ("s 03::1% 7. l12 il. e O. I) 427. 4 712. 3 113:9. 7 
[.\ e6l·.2~~/75 03:: :U::' 7. 56 O. (\ O. I) ,925. :3 793. 7 :1.719. 6 
I (16/23.""75 21: :3:7 7. 20 O. (1 0. 0 138.9 8. (1 1::8. 9 
D e6/21.·~{5 21:41 8. :;:7 O. (1 CI. I) 83:6.3 477. :3 :13:14.2 
I el;. .. ···23/7S 22:26 E~. 46 0. 0 (1. (I :1.1:::2. I) 354. 6 1.536. G 
D ~~6/23/75 22:-H 7. (12 O. £) £1. ~) 854. 7 712. 3 1567. e 
I (;':'/23/75 23::1.2 7. 83 (1. I) O. I) I). (1 13. \) O. ~) 

0 Ot5 ... ··:1~:.· ... 75 23::14 7. 56 O. 8 O. I) 122. 3 1.3:2. 3 264. 6 
I ';:t6 ... ··23·/75 23::57 7. 56 0. (I O. 1:1 0.0 264. 6 264. 6 
D 0.6/24..-'75 e~) : 1jJ: 7.3:::: I). (I O. I) O. 0 13. 13 O. 0 
I (1S . .I24/~·75 00: 41 8.1') O. 0 o. (t 3:70. 4 (1. () 3:70. 4 
D l)S ... ··:;:;4/75 c;:io: 43: 7. 3::3 O. (1 (I. I) 542.0 13. e 542. (1 
I (1';/24/75 l:::tl:25 E:. :H) O. (1 I), 0 (t. 0 (1. €I O. 0 
0 e·;. .... 24/75 01: 2~: c. 0"")-::. "'f . .:...~ (I. I) O. (1 120. 8 (1. e :1.2(1. s 
I 06.· .. ·2--11"· .. 75 fi2: 03 7. 11 o. (; O. I) :1.40. 6 2E:l. 3 42:1. 9 
D OS/2"':,l?5 82:05 7. 92 O. (1 (1. I) 252. 6 O. (1 252. 6 
I 06/24/75 02:41 ::;:.10 O. 0 O. I) 123. 5 O. (I 123. 5 
D £16/2..;/75 02:41 7. 74 13. I) (1. (1 3:::7.6 129. 2 5J.05.8 

<A):I=rNTAKE;D~DY5CHARGE 

2.1-34 



,/ 
i( 

CLUPEIDAE DENSITY 

<A) TIME 
STATION DATE . (HR:MIN) 
------- --------- --------

I 136/24/75 03:21 
0 e6/2~~t'''75 ~<~:24 

I e-::/2~,/75 \Z14:13 
0 s.::!f. .... ·2.:.~/75 (1<;:3A 
I 06/2'~/75 (15: 2:~; 
0 (16.,/24",175 05: :;-:13 
I ~3IS""'24''''''75 (I,:.: 04 
D (16/2.:1/75 (IE:: £13 
! eiS/2·1/75 2:1:26 
D £6/24.;"75 21.:29 
I 06/::::>"- '75 22:09 
D e~;;/2 .. l/73 22:11 
I SZ16/24I',·~,:05 22:52 
D 06/2-./75 22:52 
I 0';:/2'1/75 23:: :~2 
0 (16/:24/i~5 23::]4 
I (H3/2 .. L·*75 0'3; 21 
D 1~)t;:I'·12~(··?5 (10:14 
I Ct:/2~~ ... "'?5 0J.:02 
0 06.,,'2!5/'?5 1~!1.: 1;)1 

I (1€-./"25/75 (11.:43: 
D e6/2':";I'};=-S 81:49 
I (h5/25 ..... ,:<5 02::::A 
D e6/2~5.··'··?5 (12:33 
I 06 .... ·23/75 OJ:1.4 
0 f,6 .... ·2~5/75 I~I? : 12 
I (':';/2::;.,/75 ((~~: 54 
D 06/2!5/~~5 (13:; 53 
I 06/25/75 04 :3.::: 
D o 6 ..... 251"·? 5 04:34 
I ~)6/25 ... '·75 05:14 

<A):I=INTAKE;D=DISCHARGE 

SAt'lPLE 
VOLlIt>lE 
(OJ I'i) EGGS 
------

7. 20 ta. 0 
7. J~12 O. \3 
7. 02 O. I) 
:3.2:3 13. 1Z1 
7. [12 O. I) 

8. 10 I). Ii) 

6. 93 O. I) 

7. 56 O. 13 
6. 84 0.0 
:=:. :lJZ1 O. 0 
8. 1(1 O. (I 

E:.28 (1.1) 

8. 28 (1. 0 
7. ;::3 O. Q 
8. 28 O. 0 
8. 10 O. 0 
:3,46 O. I) 

8. 2::: O. I) 

7. 74 (1. I) 

7, ::~3 (1. '3 
7. 5t5 O. 0 
7.92 O. I) 

7.83 O. 0 .-. "... .. ::-
G' • .:.,.J O. 0 
7. '2(1 0. (1 

7. 56 O. (\ 
7.2(\ O. 0 
7. 74 fl. I) 

6. 93 O. I) 

7. 11 O. 0 
7.2(1 O. I) 

( ( 

DENSITY(NO. /1e00 CU 1'1) 

TOTAL 
'T'OLK-SAC <EXCLUDING 

LARVAE LARVAE ,TUVENILES EGGS) 
-------- ------ --------- ----------

13. '3 O. I) 555. 6 555. 6 
O. () 284. 9 1567. I) 1:::51.9 
(I. e 427. 4 997. 2 1.424.15 
O. I) 4:33.1 120. S 6C13:.9 
O. 0 0. I) Q. I) (). I) 

O. 0 123. 5 9;::7.7 11:1:1. 2 
(I. I) O. 0 144. 3 144. 3 
(1. I) 264. ,; 3:96. S 661. 4 
O. 0 O. 0 146. 2 1.46. 2 
O. 0 O. 0 246. 9 246. 9 
13. (t 864. :2 12::. 5 St:=:7. 7 
O. I) 724. 6 :::45.4 1.570. 0 
~3. I) :1.20.8 241. 5 3:62.3 
(1.0 510. 9 ::=::~. :1. 894. 0 
O. 0 241.5 121).8 362. 3 
(1. (1 491. t: O. 0 493. 8 
O. () :1.1:::. 2 2:'6.4 354. G 
O. 1:':1 6()3. 9 1213.8 724. 7 
(1. I) 25:3. 4 129. 2 3:87 .. 6 
(1. L) 135. 5 (1.0 135.5 
(1. (I 264. 6 0. '3 264 . .; 
O. 0 252. 5 0, (I 252. 5 
O. I) 127. 7 127. 7 255 .. 4 
(1. 13 O. I) 120.8 12(1.8 
O. I) O. 0 277. 8 ".""':0- r"'t 

4" f. 0 

('t.o 396. 9 396, 8 793. 7 
o. (.'1 277. 8 111.1. 1 13:::::3. 9 
O. (1 646. (1 775. 2 142'1. 2 
O. I] 432. 9 144. 3 577. 2 
(1.0 562. t: 9:34.5 :.1.547. 1 
(1. (I (1. \3 :1.38.9 13:8. :3 

2.1-35 



( 

CLUPEIDAE DENSITY 

DENSITY<NO. /1.1300 CU M) 

SAf>IPLE TOTAl.. 
(A) TIME VOUJME ,,'OLK-SAC (EXCLlICt ING 

STATION DATE (HR:NHn (CO m EGGS LAJ:~VAE LARVAE JUVENILES EGGS) 
------- -------- -------- ------ -------- ------ --------- ----------

D 130$/23/75 05: :1.::: 7. 74 0,0 0, 13 91)4.4 516. S 1421. 2 
I 06.,..·2:. ... '75 fJ6: 01 7.20 Ct. I) O. 0 13.8. 9 He. 9 277. 8 
Ct (16 .... ·25/75 06:05 e. 28 O. 0 0.0 362. 3 O. 0 362. 3 
I ~i6/2~v""i'5 2:1.:4:1. 7. :1.:1. i). 13 (I. (I 562. 5 562. :5 1.:t25. I) 
D (16/25/75 2:1.:3;7 7. 20 (1.0 (I. 0 4:1.5.7 13;;:, St 555. 6 
I 06/25/75 22:32 7. 56 e. 0 0.0 529. 1 1.:::'2.3 661. 4 
D (J'$/25/75 22:29 7. 2"~1 O. I) (1.13 694. 5 (1. I) 694. 5 
I 06/:l!:t/75 23::16 1.::. 46 O. (\ 0. \) 709. :2 118. 2 ::;:27.4 
D e';"··2~·.~'·( S 23:: :1.6 :::. :~::: 0.0 O. (I 36:~, 3: 120. e 42:3:. :1. 
I ('6.·'~~6."'·75 00:10 :;:. :1.0 0. (I O. (1 370. 4 1.23. 5 493. 9 
{) 0-::/26/75 0:):11 c:.28 (~. 0 O. 0 0. 0 (I. I) O. I) 

I 0';:(,"2-= /75 01:013 8. -16 O. (I (I. (1 276. 4 O. I) 236. 4 
D e';/2£/75 (1~): 59 7.20 o. (t O. (I O. 0 O. 0 O. 0 
I 06/2':/75 01:4::: 7. 92 O. (\ 0. ~1 126. :3 O. (j 126.3 
D (1.5/27/75 01:49 7. 74 O. (1 o. (1 O. 0 O. () o. 0 
I Of~.·"2£/75 ~~f2: 3:1: 7. 74 0.(1 ~3. (1 O. 13 1.29. 2 1.29. 2 
D t~6""2~·/75 1)2::3:4 7. :?~8 O. (1 O. I) 27:1. 0 O. I) 271. 0 
I (16/26,,"75 03:: 18 7. 92 (1.0 1"1. (1 37:::.8 €I. 0 378. 8 
D OIS/:2~/(5 0:::21 7. 3:3 O. (1 (1. (1 :1.35. 5 135. S 271. I) 

I CS .. ~·2~:/75 i;).l : 02 7. 2~) O. (1 O. 0 13::;:. :;l (1. I) 1.3:8. 9 
D er.::/2'::/l5 04: I)S' 7. ]:3 O. I) O. (1 1::::(5.5 271. I) 406. 5 
I 06 .... ·2.::/75 04 :~;1 6. :::4 O. (1 O. 0 5:::4. 8 5::::4. S 1169. G 
D {)6/26/7S 04:5:1. 7. 74 O. 0 O. I) 646. I) :1.29. 2 775. 2 
I eG ..... 2E: ..... 75 (13: 40 7.2(1 O. 0 O. (I (I. I) O. 0 O. (1 

D 0€-/2,;::/75 05:42 7. 20 O. I) O. 11 277. 8 277. S 555. 6 
I ~36""2€. ... '75 2:1.: ::4 7. 20 O. (1 O. ('I 13::::.9 1$;'4. 5 833. 4 
D (!.:: .... ·2,;:., .. ?5 21:3:6 6. f.::4 O. (1 (1. (1 292. 4 292. 4 584. 8 
I 06 .... ·2.:..····75 22:2(1 8. ·lrS o. (t 0. 0 :1.1:::. 2 3:54 . .; 472. e 
D O£,/2 rE:: • .,'l5 22:20 7. 3:::: O. I) O. I) 406. 5 271. O. 677. 5 
I (h:: ... ·:2~:.'·?5 ;:;:3 : 10 7. 02 O. 0 O. 0 o. CI :1.42. 5 142. 5 
D 06/2£./75 2::::::07 7. ~:o O. (I o. (1 555. r;; O. (1 555. 6 

< A) : I::I ItHAKE; C':;D I SCHAF:GE 

2.l-36 



, ( 

CLUPEIDAE DENSI'l'Y 

SAMPLe: 
(A) TI ME VOLIJi!lE 

STATI ON . DATE (HR:MIN) (CIJ M) 

I 
o 
I 
D 
I 
D 
I 
D 
I 
D 
I 
o 
I 
D 
I 
o 
I 
D 
I 
D 
D 
D 
1 
D 
I 
D 
I 
D 
I 
D 
I 

136,,'26/75 
06,.126/75 
06 .... ·27/75 
(~6,.··27 .... 75 
06 ... ··27/75 
06 ... ··27 .... 75 
(16 ... ··27/75 
06/27.,/75 
0 .. .:: ..... 27/75 
(1t::/27/75 
(1€ ... ··2'(J' .... ·75 
C6,/·27, .. ··75 
06.;'27 .... 75 
06/27/75 
(ff.:..···27/75 
(16/27l'75 
eJ5 ..... ·3(t.··7~ 
(:t.:. ..... ·::(1.··75 
06/~~:::1.··75 

r;:16/Z0 .. 75 
06 .... ·3:0.··75 
Cj6 ..... ::0.··75 
et6 .... ·:·u ... '75 
(16/3:~.··(5 

e,; ... ··,::0.···75 
e6~/20""75 
07 ..... (11 .... 75 
')7/(11/75 
1~)?/(11"'75 
07' ... ··01.<·75 
(17/01 .... ('5 

eFt) : I=INTAf<E; [;-=OI5CHARGE 

2~:513 

23:53 
(113: ~;('! 
~Zt0: 3S 
01:22 
01:29 
02:10 
02: 1::l 
03:00 
OJ:: 02 
(1J,:45 
O~:52 

04: ::~3 
(vI :~A 

(15:20 
€15:24 
2(1: :;:]. 
20; 4e~ 
2'1:27 
21:26 
22:14 
22:14 
2:;::01 
2:;::00 
2::: 4::: 
23:46 
00:3(1 
€tO :30 
01:1'; 
01:2(1 
02:1~6 

7. :;;'2 
6. ::::4 
:::. ~31 
8. 2:3 
7. 74 
E:. :1.13 
7. 83 
6. 84 
8. i9 
7' -=aq 
I. _'_ 

y. 8: 
6. ::'4 
7. 74 
7. 74 
6. :::4 
7. 74 
7.92 
7. 92 
S.2:3 
1'.:,. "~":> 
...... ';"-1 

e. 10 
6. ~:4 
8. 28 
7. 92 
8. 1(1 
8. 2::: 
C:. 1~:;t 

7. 02 
:::. 10 
7. 29 
8. 28 

EGGS 

(1 n 
O. 0 
0. 13 
8. 13 
0. (t 

Q. 0 
(1. (1 

O. (I 

1:::1. (1 

(I. 0 
O. 0 
O. I) 

O. Q 
O. /.:1 
(I. 0 
(1.0 
(1~ (I 

O. (1 

O. I) 
O. (1 

O. (\ 
O. I) 

O. I) 

O. (1 

O. 0 
O. I) 

(1. I) 

11. (1 

O. I) 

(1. (I 

(1. (1 

.,..----,", 

'( 

DENSIT'T'WO. /113130 CU M) 

'T'OLK-5AC 
LARVAE 

2.1-37 

Ct. f) 

8. (1 

8. (.I 

O. I) 

O. 0 
8. (1 

0.13 
13. I) 

(I, I) 

0. (1 

O. 13 
O. :;) 
O. (I 

O. ~) 

O. (I 

o. 0 
O. (I 

O. (1 

O. 13 
O. 0 
O. 13 
O. 13 
(I. I) 

0. 8 
O. 0 
O.IZI 
f1. (1 

O. 0 
O. (1 

0; I) 

O. (1 

LARVAE 

252. 5 
B. (I 

499. 2 
4:33.1. 
129. 2 
246. 9 
127. 7 
7;3:1. I) 

122. 1 
250, :3 
255. 4 
146. 2 
258."4 

13. I) 

O. 0 
12::'-.2 
126. 3 
37:::, S 

(I. 0 
(1. I) 

O. I) 

O. \3 
0.0 

252. 5 
O. I) 

120. ::; 
O. I) 

142. 5 
:1.23. 5 
137. 2 

O. 0 

JUVENILES 

126. 3 
14';'. 2 
249. 7 
241. 6 

O. I) 

123:. 5 
O. I) 

146.2 
122.:1. 
125.2 
127, 7 

O. I) 

904. 4 
387. 6 
292. 4 
51.6. S 

O. 0 
0.0 

362. 3 
O. I) 

493.S 
:146. 2 
24:1. 5 
126. 3 
246. 9 
12~:::1. 8 
3:70.4 

O. 13 
1234.6 

D7. 2 
241. 5 

TOTAL 
(EXCLUDING 

EGGS) 

~78. a 
146. 2 
749. '3 
724. 7 
1 -:: .. ::. .,. _ .... -
37(1. 4 
127. 7 
:;:77. 2 
244. 2 
:'75.5 
3:83. 1 
14';. 2 

1162. S 
3·:~:7. 6 
292. 4 
646. (I 

:1.26. ::: 
378. S 
3'62. :1 

I). a 
493:. 8 
146. 2 
24:1.. 5 
378. S 
246. 9 
24;1.. 6 
::7(".4 
142. 5 

1.358. 1 
274. 4 
241. 5 

( 



I" 

( 

CLUPEIDAE DENSITY 

DE:HSITY<NO. /1000 CU M> 

------------------~---------------------------------SAt-1PLE: TOTAL 
(A) TINE VOLUf1E YOLK-SAC <EXCLUDING 

STATIOt-l DATE (HR: 111N> <ell H) EGGS LARVAE LARVAE: JUVENILES EGGS) 
------- -------- -------- ------ -------- ------ --------- ----------

0 07/01./75 (12 :1.4 7. 47 B. 13 e. e O. (t :t.:n.9 13:3. 9 
I (17/01./75 ~2t2:S7 8.2:3 O. I) 13. 0 O. 0 10:~6. 9 :H):;;:G.9 
D 07 .... '0:1 ..... 75 03: (!(t 7. 3:8 (1.0 (1. (I 13. (1 0.13 (I. \) 

I (17.· ... 01./75 (13: : 42 :3. 2:~ O. ~) (1. I) :1.21). S 1570. :1. 1.690. 9 
D 07/01/75 (13: 51.:::t 7. 74 O. 0 (1. 0 O. 0 13. e O. I) 

I 07/(1'1/75 04:26 n .-.,-. 
Ct, .::....:- l:1.0 (I. (\ 121). S 6(13:. 9 724. '( 

D €f('./Ol.,t75 04:3;3 7. 92 0. (I O. 0 l7:3. 8 O. e s7:=:. S 
I 07/(;1/75 t)5:0:3 8. 19 O. (1 O. 0 :1.22. 1 O. (1 :122.1 
D (1'1" .. 01. .... 75 IZ,5:2:1. 7. 92 0. 13 (I. (I (t.IJ (\ C\ O. 0 
I o 7 ..... (t 1/75 ~~15: S7 7.3:3 0.13 0. (I 27'1. 13 O. 0 27:1.. e 
D 07/(11/75 1)6 :(n) 7. 2~' O. 0 1).0 277.:3 (1.0 277. a 
I 0{,/01.-'75 C6: ::7 8. 1'3 O. (1 O. (1 ~ZI. 0 (1.0 0. I) 

D 07/01.-75 (16: 40 7. 47 O. (I (I. 171 13. (1 (I. I) O. 0 
I 07/01/75 2:):35 6. 93 O. I) o. (I o. () 0.13 O. e 
D (17/()1/75 20:4(1 8.2:3 O. 13 I). 0 O. (l (1. ~ZI O. I) 

I 07 ... ··01 .... ·75 21:20 8.46. O. 0 (1. I) O. (1 11::::.2 118.2 
D (fi/Ol.,17'5 ;;:::1.: 1.7 7. 56 O. 0 O. (1 (1. ~3 O. 0 o. () 
I 07/'~11/(5 2:2:1::: 7. 92 O. I) (1. €I O. ';:1 252. 5 252. 5 
D ('i'/I)l.,·,·S 22::1 ( .. 7. 92 O. (1 O. (I 126. 3 (I. ~) 126. 3 
I 07/1)1 .... (·5 23::3::1 7. 56 (t.O 0. I) 13:2. 3 264. 6 3:96. ~ 
0 (1,/01/,'5 23:29 8.2::. O. I) I). t) O. 0 o. (;) O. 0 
I 07/(12/;'5 00:13: 7. 92 O. (I O. (1 3;7;3.8 37:=:. S -c- ,. , .... ' .... '=" 
D (17 /(12.· .. ·(~5 80:13 7. (12 O. 0 (1. (1 2E:5. (1 O. 0 2:::5. e 
r (!'? .... ··02/75 . 01: 00 7. 2~ O. (I O. I) O. (1 555. 6 555.6 
D 07.,,"02/75 01: ':)(1 7. 92 O. (I l!.t. (1 :1..26. 3 252. 5 3:78.8 
I H(' ..... 02/·?5 1::)1:44 6. 66 (1. I) O. (1 3:(10. 3: 45(1.5 750. S 
D £17/02.···75 01 :-'1::: 7. 5'5 O. I) O. 0 132. 3 Cl. i) :1.32. 3 
I ~17 "J02.,J75 (12:40 7. 47 O. (1 0. (I 13. I) :1.3:3. 9 13:3. 9 
D e7/(12/?5 02:41 :3. 2::: (1.13 O. (1 120. :::: O. 0 1213.8 
I &)7 ..... ·02/·75 0:;:::::::;: :::. 19 0. (I O. I) 0. 0 O. I) Cl. I) 

D (17/02/75 03:: 3:2 7. 92 O. I) O. I) (1. I) l:1. 0 (1. I) 

(A):I=INTAKEiD=DISCHARGE 

2.1-38 



/".~ "', 

'( ( ( 

CLUPEIDAE DENSITY 

DENSITY<NO./:1000 CU M) 

----------------------------------------------------SAf'lPLE TOTAL 
(A) TIME VOUJt'lE lr'OU(-SAC (E>-~CLUDING 

STATION DATE (HF::MIN> (OJ m EG(:iS LARVAE LARVAE JUVENILES EGGS) 
------- -------- -------- ------ -------- ------ --------- ----------

I 07 ..... ~2..'75 (14:14 8.2:? 1;:1.0 0.1:::1 362. 3: 1287. 7 157(1. e 
D 07,..,~32 ... ··75 1)4 :2(1 r. 20 (1. Q O. (\ 13::::.9 e. e 1::::(8.9 
I e7/(t2/75 05:01 ? .= . ...,. 

'. v.,> O. e O. (1 1:::1. e O. 0 O. 0 
D 07/02/1'1'"5 (:5:1)4 7. 02 O. e (J. e O. (1 O. I) I). 0 
I 07 ..... ~2/(5 (15:37 ~:. 55 O. (I O. I) O. I) :117.0 117. I) 
[) 07 ... ·02l·7S 05: 41) 7. 92 (1. I) O. 0 O. 0 O. I) I). I) 

I 07/02/75 OOS: :3:5 8.3:7 (J. I) O. t) O. I) I). (1 I). 0 
D (17/(~2/t'5 (16: ::4 7. 20 fl. (1 O. t) (1. (1 (1. 0 1).13 

I 07 ... ··(17 .... 75 20:49 8. 64 O. (I O. (I (1. I) :1:1.5. 7 11.5. 7 
[) 07 .... ·')7/75 20:26 7. 02 e. I) o. (1 142. 5 Ct. (1 142. 5 
I flr .... Or/;='5 2:!.:55 7. 74 O. I) O. (1 O. 0 Ct. I) 0.0 
D (17 /~:!7/('5 21:41. 7:.92 O. I) 0. (1 O. 0 (1. I) 0. e 
I (17/(17,,,"/5 ;~2 : 40 7. 20 (I. I) O. 0 I). I) 138. 9 13::3.9 
[) 07/07/;"5 22::3:4 7. 92 0, (1 O. 0 O. I) (1. I) O. I) 

I 07/07 ... ·,:05 23:::3:5 7. :3::3 O. I) O. (1 135. 5 e. 0 135. 5 
[) (17,.."')7/75 2::::::·0 7. 20 (1. I) O. (1 Ct. 0 O. (1 (1.0 

I (17 /O·::.,"~:O5 (:»: 21 6. :::4 O. 0 O. I) (1.0 (1. I) (1. (\ 

D (17/0:::: ... ·'(·5 00: 1:'::: 7. 56 (1.0 0. () (1. (1 O. (I (t. I) 

I (Ii /()';:, .. -;:>5 (;1:04 7. 74 0. (1 O. (1 O. I) O. I) (1. I) 

D (17."'0::::/-;'5 01:02 7. 11 O. (t (1. (t 13. I) I). 0 O. I) 

I (t7/0~! ... f:!"5 01:51 7.21;:1 O. 0 O. 0 O. I) (1. (I O. I) 

D 07 ... ··08 .... ;'3 01:50 6. :::4 O. (1 e. (1 13. I) (1. I) O. (\ 
I 07/e:3/75 02::3::::: 7. 56 (1. e O. I) O. I) :1..32. :3 132. 3 
D £17/(18,'75 .·02::3::: 7. 5'2 t). (I 0. I) (1. I) 1 ,....- ...,. 

'::'0. .j. ~26. :3 
I 07/0:::.··75 ('?:3:1 7.213 O. 0 (1. (1 138. 9 (1. I) 1]::::. 9 
D (17/0::!.,·~··"5 03:22 ., c:".-

t'" .• 10 O. (1 O. I) O. (t 132. 3 1,;.;;';:. l 
I (t 7,,'0.::/-;:0 5 ('4: 1:::: 7. 20 0. (1 O. 0 13.0 555. .; 555, 6 
[) (17/~1::: ... ,~;o5 (14:15 :3.10 0. (1 (1. (t O. I) 493. 8 493:. 8 
I (17/0:=! .... ·{:-5 eS:23 7.3:8 (t. I) O. I) :1.]:5. 5 271. (1 406. 5 
D (17.,"O,::/'?5 O~,:15 7. 56 O. (1 O. (l O. I) 396. 8 396. 8 
I (1(/.:~:3."'·75 06:09 7. 2:? I). (1 O. I) O. 0 O. (1 (1.0 

CA):I=INTAKE;D=DISCHRRGE 

2.1-39 



/,..---..., 

" '{ 

CLUPEIDAE DENSITY 

DENSITY<NO.I'100a CU M) 

-----------~----------------------------------------
SANPLE TOTAL 

(A) TIME \!1)LUr'iE "'OLK-SAC ,<EXCUJDING 
STATION DATE (HR:t1!N> (CU 1'1) EGGS LAF~·Y·.'tE LARVAE JUVENILES EGGS) 
------- -------- -------- ---_ .... - -------- --_ ...... _- .... ---_ ...... _-- ----------

D 07/08/75 06:e7 7. 56 (1. e 0.13 O. 0 264. 6 264. 6 
I 07/(1:::."75 (16:52 7. 20 O. (1 O. I) I). (1 0. 8 O. 0 
D 07/1}:3,/75 06:5:1 7.56 (1. f' O. (1 0.13 1::;:2. 3 in. 3 
I 07 .... ·:14 ... 75 2') : 4:1 G. 66 (1.0 O. 0 0. 121 13. I) €1. I) 

D 1)7/14/75 20:45 8. 10 O. 0 (1.0 0.13 0. 0 13.0 
I 07/14/75 22: ~:~6 6. :;::4 (1.0 O. (\ (t.O 146. 2 146.2 
D 07.;':14. '75 22:05 -, c,'j ,. M'_ (1. (1 O. I) O. \) O. I) (1. I) 

I (17.,'14 .. 1 ;--5 23::&,)5 7.2(1 (1. (1 O. (I O. 0 O. I) (1. I) 

D (~7 /:1-4,"75 2::::02 l;:. 10 O. I) €I. 0 (1. £I (1. I) I).IJ 

I 07/14.·'7S 2~:53 7. 56 I), I) O. I) O. 0 396. :=: 396. 8 
D 07/14/75 23:55 7. 92 e. (,l O. (1 O. 0 O. a 0.0 
I 07 ..... ·.1.5 .... 75 (~(1 : 4·~ 7. 20 O. 13 (1. a (1,0 13:8.9 i38. 9 
D (17/15/7~ eO:39 7. 20 €I. 0 (1, (] O. I) O. (1 (l.O 
I (17.,,·15.· .. ·('5 01:3;7 8. 28 (1, I) O. (1 o. ~) 13. (1 (1. (1 

D (17,/15/75 0:1:42 7. 56 I). (t 0. (1 O. 0 o. () O. I) 

I ()7/-:1.5,,·'75 02:3:4 ::::.64 I), \) O. 0 Ct. (1 O. (1 O. I) 

D 1)7/:15 ... ···75 02:4!) 7.21) O. 0 0, 0 I). (t 0. 0 O. 0 
I £~7,.···:!~5. "75 0:;::23: :::.64 (1, I) I). 0 (1. I) (1. Ct 13. I) 

D 07/15/75 0:::25 7. 92 O. I) Ct. I) o. 0 /.::1. 0 O. 0 
I (17/15/',5 04:J,4 - 1:'.-( .• ,.11:' (I. I) (I. (1 O. I) O. I;) O. 13 
D 07/15 ..... 75 (tot: :!,O 8. 28 O. I) (I. (I (t. I) 0. e (1. I) 

I 07 .. ···15/75 05:13: 7. 20 /.::1, I) O. 0 O. 13 (1. (1 0.0 
D 07/15/75 05::13: Et. 19 O. 0 (I. I) O. I) IJ.O O. e 
I '~7 /.1~i"'·75 06:03: 7. ;;)) (1, (I O. I) 0.0 O. \3 O. 0 
D 07/15.,''15 (15: 5:( .-.. -,.-. 

': •. .. '_OJ O. 0 o. (1 O. 0 120. 8 120. 8 
I 0'("/21..,'··?5 :14:40 t •. t:.t.:. O. 0 O. (j O. I::) O. e 0. I) 

D (\,/21/75 14: J'3: 7. 02 O. I) (1.0 O. I) O. 0 O. (I 

I (17 ... ··21/('5 15: ::0 7. 47 O. (1 O. I) O. 0 O. 13 O. 0 
D 07/21.-'75 1S:3:2 7. 20 O. (l O. 0 O. I) O. 0 (1. (I 

I 07 .... ·21/·?5 1.6 : 1:~ 6, ::';4 O. (I I). (1 O. 0 O. I) I). fi:l 
D 07/21 ..... 75 :16:15 6. :::4 (1.0 (1. (1 (I. 0 (1. 13 O. 1~1 

(A): I=INTAKE; (·=(:oISCHRF.:GE 

2.1-40 



/-.-~ ,'--...... ~, 

\ ( ( 

CLUPEIDAE DENSITY 

DENStTY(NO. /1000 CU M) 

SAf1PLE TOTAL 
(A) TIME '· ... OLUfo1E YOLK-SAC <EXCLlJDINfJ 

STATION DATE <HR:I1IN> (OJ /'1) EGGS LARVAE LARVAE JUVENILES EG(3S) 
------- -------- -------- ------ -------- ------ --------- ----------

I 07 ..... 21."75 16:53 7. 56 (I. (1 (1. (I 0.0 0.13 I). 0 
D 07/2:1./,5 17;(113 6. :;:4 (1.0 0.0 0.0 O. 0 O .• ) 
I 07 .... ·21/75 17:35 7. 38 (1. (1 O. (1 0.0 O. 0 o. a 
D 07/21/75 17:45 8. 28 o. 0 o. 0 O. (1 (t. a 121. 0 
I €~7/2:l..·~·75 1::::;22 7. 74 O. 0 1:::1. I) 121.13 0.13 0.0 
D (17/21 . .-'75 1:::: 27 8. 28 O. (I (1. () O. 0 O. 0 O. (1 

I (17/21/75 19:0(1 7. 56 (1. (I (1. (1 O. I) O. I) (1. (1 

D (17 .. ···21/·15 19::)') 7. 2(1 (1. (I 0.13 1).13 0.13 O. 13 

I (17 .... ·21.·~·?5 :1.9 ;50 8. 46 (1. I) (1. (1 (1. (I (I. 0 I) .• 3 
D (1, /21/'15 19:51 7.3:8 Ij. (I (1. (I O. 1:::1 I). (I O. I) 

I 07 .... ·2:1..·, ... 75 21); ::1 o. t.:.~ 0. 0 (f. 0 O. I) (1. (I O. 0 
D (17/11."'·"75 20:}0 - C'~ ,.. ,_It:- (f (f ~). (f (I . ..;, (1. (I 0. 0 
I 07/2"1 ... ··75 21:10 6. 93 (1.0 (f .. (1 (f. I) 1.44. 3 1.44. 3 
D 07/21 .... ,5 21:05 7. 2'Z1 (1. (1 O. (1 I). I,) (t. I) o. (1 

I o 7 ... " 21.,,·'·?5 04 :;2:;:: 7. 02 O. (1 (I. (I 0:0 (1.0 (t. I) 

t} (17 ..... 23 .. · .. 75 (;4 :26 6. 72 (1. I) O. (I o. (1 O. (1 (I. 0 
I 07/:23:.'~-?5 . €~5: 12 7.7!:: 0: I) (1. (1 O. (I O. 0 o. 0 
D €17./2J:/·i'5 03:14 6. 72 (1. (1 o. (I e. 13 O. 0 O. I) 

I 07/23 .... 75 05:51. 7. 78 o. (1 O. (I 0.1) (f. 0 I). I) 

D e7 .... ·~:3.,,75 (16:07 7. 25 (1. (:I O. (I o ~~1 O. 0 (1. O. 
I 07/23.···:;05 ('6:45 7. 51 (f. 0 o. (t (1. (1 13. 0 o. ':;:1 

D 07/2: .. · .. :75 ~:'oS : 40 6. 72 O. (I (f. (1 (f. (1 O. 13 O. I) 

I (17 .... ·23: ... ':::-5 ~)7: 3:0 7. 60 O. I) 0.0 0. (1 (1. 13 (~. 0 
0 (17/23:/75 (17: 3:3 7. 42 O. (\ O. (1 (I. 0 O. 13 O. 0 

I f)7/23.,'75 (1:::: 1(1 7. 69 O. l) (t. I) o. I) e. (I O. I) 

D 07/23:.-'75 0::::09 7. 7:3 O. (I (1. (1 (t. C) (1.13 e. 0 
I ~11/2?''''·75 0::: : 4"1 7. 24 o. (1 (I. (I O. (f O. 0 O. I) 

C> (t7/2:~/75 (1:=:; 5(1 7. 24 O. 0 ~3. (1 O. 0 o. 0 O. 0 
I (17 ..... 23: .. ···75 09:24 8. 1~) (1. (t (I. (1 (I. (I O. (I o. I) 

() 07/2::::.,'7:5 '~19 :27 7, ~;t':' o. (1 0. (1 O. Cf O. (1 (I. I) 

r 0';:'/23:.,"75 1.0:(10 E:. 2:~: O. (I o. (I e. 0 0.13 I). (f 

(A):I=INTAKE;C>=DISCHARGE 

2.1 .... 41 



,.~--... 

: ( 
\ 

( / 

CLUPEIDAE DENSITY 

DENSITY(NO.1'1eea CU M> 
----------------------------------------------------

$Rl'lPLE TOTAL 
(A) TIME VOUJf'1E 'r'OL.<-SAC (E~:CLUDING 

STATION DATE (HR:NIN> (ell t-1) EGGS LARVAE LARVAE JUVENILES EGGS) 
------- -------- -------- ------ -..------- ------ --------- ----------

I 09 .... (;8~·75 20:~:0 6. f::4 (t. () 0. 13 e. 0 13.0 13.0 
D (19/';8,,}75 2(1: :13 6. 84 0. 0 (1. (I e. .;) e.13 O. 0 
I 09.'/-':·8/75 21:05 7. 38 0. (;1 O. I) (I. (I e. (l O. 13 
D C19/(!:;: ... ··7S 21.: (13 6. ';:4 O. 0 O. (1 O. I) IJ.O O. 0 
I 09/:1.6 .... 75 19:10 7. 74 (1.13 (I. I) O. 13 O. 0 O. 0 
[.l \)3 .... ·1.:. .... ·75 19::15 7. 65 i). (I O. I) 1::( 0 O. (1 O. e 
I ")$'/':16,'75 2~:::1:25 6. 4:~; O. (1 IZ1.0 0. 13 O. 0 O. 0 
D (19/1':'/75 2(1:15 7. 92 O. I) O. (I (1. (I e. @ O. (1 

I 09 ... ··16 .... 15 21:3·(1 6. 66 O. IZI O. (1 O. I) O. (1 O. 13 
D (~9,"'·1.:; ... "75 2:1.:25 7.47 O. I) 0 . .;) O. I) e. 0 O. 0 
I O::' .... ·2;~/·15 19:09 7.3:8 O. 0 O. (I e. I) o. 0 O. 0 
D (19/22/75 1::: :54 7. 92 O. I) O. (1 e. (1 O. 13 O. 0 
I eS'/22/75 20:00 7. (t2 O. (I o. ,::; (\.0 e. (1 0.0 
D 09 ..... 22/75 :19:55 7. 3:3 O. (1 O. I) o. (t O. I) O. I) 

I 09/22/75 2i:05 7.3:3 O. I) (1. (I O. 0 (;f. I) e. I) 

D 09 ..... 22/75 21:01 7. 65 O. I) o. (1 (;1. (1 (1. e e. 0 
I 1(1."13/75 1.9:05 6. 73 O. I) 0. (1 O. I) 2 Q """ -;. ... C'. _ 297a 2 
D 1.(1/:11. ..... 75 :19:02 7. 78 (I.e 13. (1 O. I) 128. 5 128.5 
I 1(t/13:."~:'"5 2():O3 :::. :t4 (1.0 O. (; O. (1 122. :9 1"'-::' .", 4:.._ ... ' 

D :!.O .... ·~:~ ... ~( ... 5 2',) :15 7. 43 0.1::1 (1. I) (1. I) O. 0 13. 0 
I :1(1/~t ~.;·(S ~,1 : (10 8. 14 O. (\ O. I) (1. I::; 122. 9 122. :9 
[., :1.0/13 ... ·~···5 21: 0:::: 8. :1.4 O. I) fl. (1 O. I) 122. :9 122. :9 
I 1 (J . ./;2:3 .... ?5 18:4;:' 7. (1:;; (t. I) 13. (1 o. I) 0. (1 (1. e 
D 1(1.···:<::::.,75 1::::: 3:5 8. :1.4 (t. I) O. (I e. 0 O. 13 (1. I) 

I 1(1/2::: ... ·~::-5 1"9:35 6. 90 (I. (1 O. (1 O. 0 o. 0 O. 13 
D :1.:Z1/2:::/·;'~5 :t:.~ : ::~) 7. 61 (1. '" ~~. €'I O. l) O. 0 O. 0 
I 1.0/2:::.'75 20:53 7. ~)::: (1. 13 O. 13 O. 13 0. 0 (I. 0 
D ;1.0 ..... 2:::1'·~~5 2:1.:(1) 6. 73 (1.0 e. 0 O. (1 13.0 (1.0 
I :t.:t ... 'e~ .... ·75 1.8: :3:5 6. 73: (I. (\ fl. (1 13. (1 O. (I (1. (i 
D 11/C:~3:.~1;~5 1:~:: :'5 7. :5 O. (t O. (I o. I) (1.13 I). I) 

I i1/03 ..... ?5 19:45 8. :14 O. 0 (1. I) 0. I) O. 0 O. 0 

(A): I=INTAKE; D-DISCHARGE 

2.1-42 



: ( '( ( ", 

BAY ANCHOVY DENSITY 

DENSITY(NO./10e6 CU M) 

----------------------------------------------------SAt1PLE TOTAL 
(A) TIME VOLlJl'lE lr'OLK-SAC (E>C:CLI.JOINO 

STATION I)FITE (HR:MIN>. < ClI t'1) EGGS Lt,RVAE LARVAE JUVENILES EGGS) ------- --------- -------- ------ -------- ------ --------- ----------
I e7/~:2 ..... 75 04:14 ~!. 28 0.13 O. I;) O. 0 O. e 0.0 
c· 07/~::2/75 04:20 7.2(1 O.~ O .• J e. (I O. IZI 0.13 
I e7/~:;~/75 05:0:1 7. ;::3 o.a O. a 13. (1 O. I) 13.0 
[.\ 07/(:2 .... 75 135:04 7. €~2 (:1. €I O. 0 0.0 O. 0 0. I) 
I 07 /';:':~~/75 03:'37 8. 55 fl. 0 e. 0 fl. (1 O. 0 0.0 
I) 1)7/(!2/75 IY;': 4(1 7. 92 1~1. \3 (1.0 (1.0 IZI. 13 0.0 
I 07/{1:;::/75 ~36: 35 8. 3:7 e. 0 O. I) (I. (1 O. I) fl. 13 
[) (;7 ..... (:2/75 06::A 7.2L) O. I) e. 13 O. I) \3. I) 0.0 
I Oi.;'-€17/73 20:49 8. 64 O. (i (t r.t fl. 0 0.0 O. 0 
!) ()7/~:7."'75 20: :(t;' 7. (12 O. I) O. I) I). 0 O. 0 0. I) 

I 07 .... ·,zI7.-'75 2:1:55 7. 74 0.0 O. 0 13.1) O. 0 O. a 
I) 07 .. /0',/75 2:1.:41 7. 92 (1. 0 O. 1:1 O. 0 O. (I (1. a 
I 1)7/(1'1/75 22: ·to 7. :?3 O. 0 o. 0 O. (I O. 0 O. 13 
D J:'7/(:'?,o·75 22:3:4 7. 92 O. (1 O. 0 O. £1 e. ('I 0. \3 
I 1;,7/()'1/75 23:: 3:5 7. :3":=: e. (I (1. (1 IZI. (1 e. (I O. 0 
D ')7,..··(!·? ... ·75 23 : 3;~3 7.21) O. a O. 6 O. 6 0.0 O. (1 

I 07/(;.::/75 00:2:1 6. 84 O. I) 0. 10 Q. 13 \3. I) (1.0 
[) 87/(':::./75 IX1:18 7. 56 8. 0 e. I) O. 0 O. 0 O. 10 
I 07/(:;: .... ;:-5 01:04 7. 74- I). 13 O. 0 O. a O. a (l. e 
I) €f?/~:::/75 (1:1.: 02 7. 1.1 (1. 13 O. (1 0.13 140. 6 140. 6 
I J.;{? .. /s.: .3,"75 0:1 : ~51 7.2"-i O. .:) O. (I O. 0 0. 0 e. I) 
I) (17 .... "(::::."'75 81:~O 6. :34 (1. (I O. 0 0. 0 0. e 0. '21 
I ~17 /(,::: ..... 75 02:38 7. 56 a. e fl. 0 O. '21 e. 0 O. I) 

D 1,)7/(::3.175 (12:33: 7. 92 O. I) Q. (I 6. 0 O. e O. 0 
I 07/(;::;:..-75 03: ::a 7.2(' (I (1 (I. (I O. (1 O. a O. 0 
D £17 ..... ('::=.· ... 75 (13:: 22 -,. r::.-I. __ tt. O. (1 (1. 13 13.0 (1. I) (1. 0 
I €1·?/'~;::::/('5 (14: 1::: 7. :;~~7t O. (1 O. I) O. (I O. (1 O. I) 

D 10, .... (1:3/75 1<)4:15 8. 10 a. 0 (I. ,:;:, 6. a 0.13 0. I) 

I 07/(':3/75 05:23 7.3::3 O. 0 6. (1 O. a O. \3 0. 0 
() 07 ..... ·08 ... ··75 05:15 ., r" 

(. ,-':0:- O. I) 1:::1.10 (I. (I (1.0 O. \3 
J 137/(1;;:/75 ~;:~6 : 09 7. 29 e. \) O. 0 1).0 I). I) O. 0 

(A): I=INTAKE; D-OI5CHARGE 

2.1-43 



;",--", 
! ' 

\( 

BAY ANCHOVY DENSITY 

(A) 
STFlTION DATE 
------- ---.... ---

D 1(J7/eS.· ... 75 
I 137/88/75 
D 07./1~8/75 

I (1"; '/1A/75 
D 07/1<V75 
I 137/14 .... 75 
D ~1""14/75 
! l)i'/:14 .. '75 
D (;,=-.... 14./75 
I 07,/:14/75 
D e7/14.175 
I 07/15/75 
D 07/1~5 . .I75 
I 07 .... ·:1::3./75 
D (17/1 ~5/75 
I ")71" .. :1.!5 .... ·75 
D O{ .. ~···I:l.5/"75 
I 07/~.!3/i~S 

D (f7 .... ·J.~5 ,,"75 
I C(/:1.~ "'75 
D e7 ...... ~.5/75 
I 07/j.5/75 
D (t7/~.5/75 

I 07/:1..5.,.'75 •• 

D 071"'~~S/75 

I ~1(:'t _"";~'1.'/(5 

D (1,/;;-:1/75 
I 07/21/75 
D 07 ...... ~~1,··7S 
I 07.··~::1,75 

D 07/21/75 

TIt'1E 
(HR:t1IN) 
--------

06: ~217 
~36: 52 
06:51 
20:4:1 
2~Z1 : 4!;; 
22:"3G 
22:e5 
23::05 
23:£12 
2:::53 
23::55 
0'):44 
00:3:9 
0'1.:37 
01:42 
02:3:4 
02:40 
(C:23: 
'~l:;: 25 
04::3:4 
04 :11) 
(15:13 
05:13 
Of';: GJ 
'~)~I: 53: 
14 : ,~~) 
14:33 
:15: 3: L) 

1~~: 3'2 
16::1.3: 
16:15 

(A): I=INTAKEi D::DISCHARGE 

SFl~1PLE 
VOLLlt-1E 
(CIJ m 
------

7. 56 
7. 2~) 
7. 56 
6. 66 
8. :113 
6. 84 
7.92 
7. 20 
8. :10 
7. 56 
7. 92 
7.2(' 
7. 20 
8. 28 
- r:.-I .. j~. 

8. i£.4 
7.2(1 

f:. 64 
7. 92 
~ r::"-(. __ 't::. 

8. 2~: 
7.2(:1 
:;:. 19 
7. 20 
8. 2:~ 
~ .... , .. 
b. t·t..:. 

7. 02 
7. 47 
7. 20 
6. :::4 
6. :;':4 

?--.., 

( (' 

DEN5IT'r'(NO./1000 CU M) 
----------------------------------------------------TOTAL 

,,'OLK-S'AC (EXCLUDING 
EGGS LARVAE LARVAE JUVENILES EGGS) 

-------- ------ --------- ----------
1iJ.0 13.0 13. a a. '" 13.13 
(1.0 '::1. (1 (I. '3 0. (t 0. a 
O. 0 o. (} O. 0 O. 0 O. 0 
e. ~3 (1. :3 (1.13 (1. (1 (1. a 
O. a e. I) 13. 0 (t. I) 0.13 
0.13 0. (1 O. e e. 13 13.0 
13. I) (1. (I O. (.) 13. e O. 13 
O. 0 I). I) O. I) 0.0 1).0 

O. I) 0; 0 0.13 (I.e 13.0 
(t. 0 e. (t 0.0 a. (1 O. 13 
O. 0 €I. I) (I. (1 0.13 0.13 
&<:1. (I O. 0 Ct. 0 e. 13 e. 0 
O. (1 e. (1 fl. 13 O. I) O. 0 
(I. H O. 0 0. e ';:1.0 O. 0 
O. 0 0. I) (1. 0 0. 0 O. ~3 

(I. (I 13. I) O. (I (1. (l O. I) 

0. 0 O. (1 O. (I 0.0 O. I) 

0. 0 1).0 ~). (I O. 0 O. e 
O. (1 (1. (I O. 10 0. I) O. I) 

1~1. &<:1 O. I) O. (1 O. :3 O. (I 

(1. (1 (1.10 O. (1 O. 0 O. I) 

O. 0 0. (l O. (I O. I) O. I) 

0. 0 \i:l.0 O. (1 e. e o. 0 
O. (1 O. &<:1 O. 0 IJ. (1 O. (l 
O. 0 O. (1 O. 0 O. I) O. e 
O. I) O. iJ O. I) O. I) 0. (t 
O. (I O. (I 142. 5 ('.0 :1.42. 5 
O. I) (I. (I 267. 7 0.0 267. 7 
O. (1 O. (1 O. ~3 0. 13 O. (3 

O. (1 o. C1 (1. I) O. I) O. I) 

(1. (I O. (1 O. I) 1).0 o. "-' 

2.1-44 



r--... 
!.( 

BAY ANCHOVY DENSITY 

(R) 
STATION OATE ------- --------

I 07/2;1./75 
D e7/~:1/75 

I 071"'21/75 
D 07/2:1..-'75 
I 1,,:17/21/75 
D e/ .. "'~·:1 .. ··t7S 
I (q/21/75 
0 ,,-... - .1"".,. J-C 

;",(r,,::.J.." .... ' 

I e:~7 ... "2:1."··75 
D 07 .... ·21.·0'·75 
I 07 ..... 2:1 ..... 75 
D q,7/21/75 
I 07/21,.75 
0 0,/21/75 
T 07/23/75 .. 
D ')7/23/75 
I 07,,/23'/75 
D (17/23·/75 
I €~(/22.'··(5 

D (17 .... ·~~3 ,,175 
I 07/2:/75 
D 87/23.-'75 
I 07/23 .... 75 
0 (1,/22:/75 
I ~)7/23/75 

D 07/2:·.-75 
I e7.l23· ... ··75 
D 07 ... "2: .... 75 
I £17/23./75 
D 07/23..···75 
I ('7/23 .... 175 

TU1E 
(HR:MIN) 
--------

1G:5:! 
:1.7:00 
:17: 3:5 
:17:45 

'18:22 
1::::27 
19:0(1 
:19: OtC! 
:19: 51) 
19:51 
20:31 
2~:) : 3:0 
21:10 
21:05 
O-t: 2:3 
(14 :26 
05:12 
05:1.4 
(15:51 
06:07 
06:45 
06:40 
07: ::;) 
07:3:5 
(':::::11::1 

~1::::e9 

0:::: 47 
(1::=: 5~) 
cr3:2J. 
t,9:27 
10:00 

(A):I~INTAKE;D=DI5CHRRGE 

SAMPLE 
VOLUNE 
(CIJ m 
------

7'. 56 
6. 84 
7. 38 
8.2:3 
7. 74 
E:.2:3 
..,.. C'-f. __ It.;. 

7.21:;) 
8. 46 
7. 3:8 
6. 66 
.., "'-f ...... ~ 

6. 93 
7. 20 
7.02 
6. 72 
7. 78 
6. 72 
7. 7;:: 
-:0 ,-.= t. ~._t 

7. 51 
6. 72 
7. ':.1) 
7.42 
7.69 
7. 7:3 
7. 24 
7. 24 
8. :1.0 
7. 56 
~::. 28 

/-, 

:( ( ) 

OENSITY(NO./:1.000 CU M) 

----------------------------------------------------TOTAL 
.,'OLK-SAI: (EXCUIDING . 

EGGS LARVF:E LARVAE JUVENILES EGGS) 
-------- ------ --------- ----------

0. 0 o. e 0.0 0.0 13.0 
0. e o. 13 :1.46. 2 o.e :1.46.2 
O. e 1;:1. 0 13.0 (1. e (t.O 
0.0 O. 0 1.2~1. 8 1:;;.0 :1.20. 8 
0.0 (1.0 (I.e 0.13 O. e 
0. I) (1. ('\ I). ~) O. e e. 0 
e. (I o. 13 (I.e 0.0 o. 13 
(1. I) e. (1 o. \) O. (I e. 13 
ii). (I O. 0 e.o o. 0 o. I) 

O. 13 I). (I ~). 0 e. 13 (1.0 

O. 0 O. (1 0.13 O. (I o. I) 

O. I) O. (1 O. (I o. 0 0. e 
o. I) o. (I O. (I (1. (1 0. I) 

o. (1 O. I) O. 0 O. 13 0.0 
o. 0 e. Ii) I) I~I O. 0 o. ~3 

O. ~ 0. (1 O. £1 O. 0 (1. I;' 

1;:1. I) e. ~) I;;. ~) 13. e 0.0 
(I. I) (I. (1 (1.13 0.13 (I. I) 
(1. I) O. (1 O. ~3 o. 13 e. 13 
(1. (1 Cl. 13 O. (I O. (I . (1. 13 
e. (1 o. 0 O. I) o. I) o. 0 
o. (1 o. (t O. (1 O. 0 e. 13 
O. (1 o. 0 0.0 (1. I) O. ~) 

~). 121 121. ~) :1.34.8 o. (1 1.34. 13 
(I. (1 (1. (1 (1.0 0.0 O. (1 

o. 0 O. I) (1.0 e. 13 (I. I) 

o. (I (1.0 o. 0 O. I) 0. 0 
O. e (I. 13 0. 0 e. 0 0.13 
O. 0 (I. i) O. 0 e. I) O. 13 
O. I;) o. 0 O. (1 O. I) (I. (I 

o. I) o. 0 0.0 e. (J O. 0 

2.1-45 



,,,,...---.,, 

BAY ANCHOVY DENSITY 

DENSITY(No./~ee0 CU M) 
----------------------------------------------------SAMPLE TOTAL 

(A) TIME VOLUl>lE I,'OLK-$AC (EXCLUDING 
STATION DAT~ (HR:MIN> <CU M) EGGS LARVAE LARVAE JUVENILES EGGS) -_ ..... ---- -------- -------- ------ -------- ------ --------- ----------

D 137/23/75 10:04 6.84 ft.0 O. \3 O. I) e. e C. 0 
I 07/23'/75 10;43 8_ 2:3 O. 13 0.13 0. 0 0. 0 0.0 
D fJ7/2?.-"75 113:39 G. 84 0.0 O. (1 (1. (I e. I) 0.13 
I 07/~3·f,J75 :11: 2\) :;;. 10 e. e (,. I) 13.0 O. 0 (t. I) 

I €17/~E:""'75 14:4:::: S. ():1 (1. (I 0.0 O. 0 fl. 0 O. 0 
D 107 t""~:::."'75 14:42 7_ 56 (I. e o. (') 0. e O. I) 13.13 
I 07.···2::: . .175 :15: 3:3 B. 2:3 ('I. ~) O. I) (1. I) O. e (1. e 
() f.?;7 /~·;:;."'73 :15:35 8. 28 0.0 (1. (1 O. I) O. 0 (I. e .. 
I (;7/:..::.: ... ·75 :16:28 7. 56 O. 13 (1. I) 0.0 0.0 \3. I) 

D £17/:;:::::: .... ·75 16:15 8. 10 e. I) (I. a O. 0 O. \3 \3. 13 
1 e7/:;;:::,: ... ·7S 17: 0:3 7. 65 (I. I) O. 0 e. (1 13.0 O. e 
0 87,··;:;:: .... 75 17:12 7. 92 €I. I) O. (1 13.0 \3. 0 13.0 
I '!:t7/:;-:g/75 17:'-15 6. 93 O. I) (I. (1 :1.44. :5 O. \3 ~44. ::: 
[\ 07/~:3/75 :1:::: 1).3 7.3::: Cl. (1 O. (I (1. (I O. (I 0. 0 
I 137/;::;::,.'75 1.::::: 3:1,;1 :==.46 O. (1 0. 0 O. 0 O. 0 O. (1 

() 07./:(::::: ... '75 i:::: 3:5 7. 56 ,z,. 0 O. (I o. (\ O. (1 0. I) 

I '37/~:a."'·75 19'(:5 .,. ~-~ 

,'. ,_U:t O. 0 O. (I 0. 0 (1. I) (1. I) 

D (17 /~:::::/75 19::10 7. 20 O. (I I). (1 (I.e (I. I) e. 13 
I Of ... ··~~:3/75 19:40 7.3;3 CI.O 0.0 O. I) O. 0 O. 13 
[) 07 .. /~::'::./75 19:::5 7. 20 O. (I (1. I) (1. (I O. I) 0.0 
I 07/;:::: .... ·75 20:20 6. E:4 O. (" (I. 1:1 0. (1 O. I) O. I) 
() 07/~;:::/75 20: :;-:0 7. 56 O. (I 0. (1 O. I) O. 0 o.a 
I €17 ..... ~;:;: .... 75 . 2:1: 0:3 7. 74 (1. I) O. (1 O. 0 e. (I 0.0 
D 07~·;::;v75 2:1:0(1 7. 56 (1. I) (1.13 0. I) 13. (I O. 0 
I (17 ... ··:::0./75 04:3:7 7. 92 O. I) O. (1 0.0 0. (1 O. 0 
D (17/~~O/75 04:40 :=:. 113 O. 0 13.0 0.13 O. .;) O. 0 
I 07/3')/75 05: 2~~1 8. 46 (). (\ (I. \3 13.0 0.0 0. 0 
() e7/J:'~~/75 05:2(1 :::. 2::: (I. I) (1. (l O. I) 0.0 0.0 
I 0~/J:::""/75 05:55 7. :.::; (1.0 (I. 9 I). (\ (I. (1 (1.0 

D 07.,>:::0 .... '75 (15:55 7. ~\2 O. (1 13. l) 0.0 O. 0 0. 13 
I 07/]:(1/75 e6:3:5 8. 10 (1.0 O. ~z: o. () e. 0 O. 0 

(R) : I:;WTAKE; (.':=(.\ £SCHflRGE 

2.1-46 



/(: 
( ( 

BAY ANCHOVY DENSITY 

DENSITY(NO./~e00 CU M) 
----------------------------------------------------

SAt'lPLE TOTAL 
(A) TIME VOUJr'1E YOLK-SAC (EXCLUDING 

STATION DRTE (HR;NIN) (ell 1'1> EI3GS LAR ..... RE LARVAE JUVENILES EGGS) ----_ ..... - ----.---- -------- ------ ------.... - _ ..... _--- --------- ----------
I e8/1Z14/75 20:25 8.2::; I). I) o. () 0.0 (1.0 e. '3 
D e:::/(:4/75 20 :2==: 7. 20 O. ~3 O. 0 O. I) e.13 I). 0 
I e8.·"'~14,·75 2£1:55 7. ~2 13.0 0.1;.1 :1.26. 3. 0. I) 1.26.~ 

D Ci!:/'~14."'·75 2:1.:07 7, 02 0.13 0. (, O. 0 O. a 0.0 

I c;: ..... ·(~·;..175 04 :3'9 8.2::: 0. '3 O. f:.j '3. (;) €I. 0 I). 13 
D 0:::,,..'(1,;/75 04:50 7. 56 I). I) O. €I (1.0 1.32, 3. :1.l2. 3. 
I c:::.,,"[~I::,/75 (~5: ~:5 7. 56 (I, (1 e. (1 (1,0 (1.13 (I.e 

D 0:~:.··JO':;.'··75 (15: -l5 6. ;=:4 O. I) o. \) O. 0 I). (j (1.0 

! (1:'~:'''''O~~/75 05:3:5 E:. :1.0 O. (r e. 0 fl. (1 (1. I) O. I) 

D (1;:; .. ···.;J5 ..... ·75 «6:3:4 7. ~~8 O. 0 O. (1 O. 13 O. 0 \). 0 
I 0:::/0.;: .. ',(5 (17: 15 7. 65 O. I) O. (1 (1.0 I). (;) 1.3. 13 
0 (f:~·''''·0-S",··75 07::1.6 7 ",..* .... If;:, !J. I) O. I) (1. B 13. 13 1.3. 13 
I (l:;: .. ···06/75 0:::::84 7. 56 (1. I) €I. €I 0, 1.3 0.13 e. 0 
D 0:;:/05/75 1:1'3:05 e. :1.el (1. (1 0. (1 13. I) Q. I) 1.3.13 
I 0::: ... ··~); .... ·75 08:41 E:.4t;: 0. (1 e. I) CI. 0 e.o 0. I) 

D (1;~:,,··~:'6./75 08:92 e:.2:=: O. (r o. (t o. '" 0. 13 Q. I) 

I t;!:::.····(·;j~:.~··75 09:27 8. 28 .(1. 0 (1. I) O. 13 0.0 13. I) 

D (1~;/(f6/75 (19: ::::0 7. 56 (1. 0 13.0 O. 13 Q. I) 0.13 
I 0:::/136/75 10:06 ~ r:--

( .... I!':t O. 'ZI f;l. I) O. 0 O. I) O. 13 
(;\ (1;;: .... 0,.:;/75 1ft: ")9 7. 74 (1. I) O. I) O. (;) o. (; e. 0 
I 0::;:r'(1!-~/75 1C~: 54 7. 56 O. I) o. 0 O. (1 O. 0 1.3. 13 
D (1i::/0'5 . .I75 1:1.:0:1. 7.56 O. I) (1. '3 (I. (1 B. 0 O. I) 

I C:=V1:V75 14:016 8.2::: O. 0 O. » O. 0 O. a O. 13 
() O::;./·1:L ... ··75 :1.4:4~ 7. 56 O. (1 O. I) :1.32. :1 O. I) 1.32. 3 
I e,:;V1:1./7'5 15:32 :3.46 O. 0 (1. (1 O. 13 I). " O. 0 
() (1:::/1:!./7~3 15:3:2 7. 92 O. 0 O. 13 O. (I B. (1. O. I) 

I (~~:/1t/75 :1.6:20 7.3·:3 (1. (I O. (1 :1.3:5. 5 O. 0 :1.35. 5 
() 0:::.-'11.-'75 16:20 7.5:':; (1. (1 e. e O. (1 1.3. 0 O. 13 
I e:;-:/11/75 17 :O~=:t .... ... "~. I). I) ';:1. (I (1. \) O. 13 (1.1.3 
() 0::::/11/,5 17::1.5 :3. .-, Ct. I) O. I) :1.23:.5 O. (1 1.23. 5 
I (:::;:/11/7.5 1;:,:;:1.:1. .-, : ;; .. .=f ..... t .... 1 (1.13 O. 13 O. (t (1. ~) 13. 0 

(A>: !=INTAKE; I)=C'!5CHARGE 
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BAY ANCHOVY DENSITY 

DENSITY<NO ..... 10e0 CU M) 
----------------------------------------------------SAl'lPLE TOTAL 

(A) TIME VOLUNE 'T'I)U<-SAC (EXCLUDING 
STATION DATE (HR :1'1IN) (ell f'1) EGGS LARVAE LARVAE JUVENILES EI3GS) ------- -------- -------- ------ -------- ------ --------- ----------

D 08/1:1./75 :1.8::1.2 :3. 2:3 O. 13 (1. (I 362. :3 0.0 362a 3 
I C8/~d/75 :1.:3: 55 7. :1.:1. (1. 0 (1. I) €t. (I e. 13 0.13 
D (I·3.·l~:1./75 18:55 7. 74 (I. (I 8. ~1 25:3. 4 (I. (I 258. 4 
I Cl::V1:1./75 19: 3:4 7. 83 O. (I O. I) u. a 1,;1. a O. '3 
D I,;~S:/~:1./75 19:3:5 7. 2:3 I). 0 a. 10 e. ~) O. (I (1. (I 

I (1:;::/1:1./75 2';:1: :1.5 7. 56 £I. I) 0.13 O. 0 e. (I (I. a 
D e::Vl:J./75 20:22 6. :::4 e. (I O. a 438.6 (1.0 438. 6 
I 0;::: ..... :1.1./75 2:1.:01 7. 1:1 O. I:;) (1. (I 0. a O. (I O. a 
D (1:;'/:11/75 21: 0::: 7.:?2 O. I) ~1. 0 U. 13 (I. (l (l. a 
I ~-::::/i '3 ...... ·75 (15:00 7. 74 O. '3 0.1:1 ~:::1. (I (1. I) O. I) 

D e::!/:L.3; .... ·75 04:45 7. 74 O. (I O. a 25E:.4 13. (I 25:::.4 
I 0:::: ... ··:1.1/75 (15: 3:=: r"o CC:;& 

'::' .... I,j O. 13 O. 0 Cl. (1 O. a a. 0 
D (18/13:/75 05:45 :::.3? 0. I) ~J. 13 0. a o. I) a. a 
I 0:=:/:13/75 (16;~1 7. 11 (1. ~I (1.13 13. ~3 O. 0 O. a 
D (t::: ..... :l3=/75 (':6:::;'2 8. 10 0. 13 '<:1.0 (I. (I 123. 5 :l.2~. 5 
I ~-:~:: •.. ":!. 3 .... ·75 (f(,: 3:::; 7. :1:1 ~3. 0 O. (1 a. 0 O. I) O. a 
I) (1::: ... ··:t3/75 (17:25 7. 20 (1. i) O. ~3 fl. I) O. I) £1. I) 

I (oi:;: .... ·;!' 3:/75 171:::: :20 7. :;':3 fl. (t O. €I ~). 0 e. I) C. I)' 

D ( .. :: .. ':1. 3: ... ··75 (1:=:: 25 7. S!2 O. I) O. I) O. I) o. ~) O. a 
I 0::: .... .t::;:/75 l)9: (15 6. ::~4 O. I) O. 0 O. a e. 13 O. I) 

D f18 .... ·:!.1 .... ·75 (l:'~: 05 8. 46 (1. (I e. I) O. 0 O. a 0.0 
I (!:::/.l3: ... 75 (1'3:5:1. 7. 74 e. 13 O. I) e. 0 a. a O. a 
J) 08/13:/75 :10:00 7. 2;':1 0.0 I). I) O. I) O. (1 O. 0 
I 0::;/1:.,75 :10:4(1 7.3:8 I). (1 O. 0 o. (t I). (1 O. a 
D 0:;:...'1 ::;:.····75 :1.0:43: - C'-

I • .... ''=' O. 0 0.1:1 132. :: O. 0 :1.32. 3: 
I (1:::/::;:!"J75 17:15 7. 20 O. (1 o. 0 (1. I) I). a 0. a 
D ~):::/lE: .... ·75 17:05 7.65 O. I) O. 1;:1 261. 4 O. ~3 26:1.. 4 
I 0::: ..... :1.:::".-75 1.7: 5:=: :::. 19 O. 0 O. (1 0. 0 0. (1 O. (I 

D (1:;:/1::: ..... ·75 18;(10 7~ 3::;:: O. (1 1:::1. (1 O. (I (t. a O. 13 
I (i::!/1:3/'75 1:::: 40 E:.2::: O. (1 I). (1 24:1. 5 (1. I) 241. 5 
D (1::::/1::::/75 1S::4(1 8.llZt O. 13 (1. 0 (t. I) l!t.O O. (1 

CA):I=INTAKE;D=DISCHARGE 
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(.-, 

, ( 
( ( 

BAY ANCHOVY DENSITY 

DENSITY(NO ..... 10ea CU M) 
----------------------------------------------------

SANPLE TOTAL 
(A) TIME VOLIJNE ,,'OLK-SAC (EXCLUDING 

STATION DATE (HR:I'1IN) <CfJ N) EGOS LARVAE LARVAE JUVENILES EGGS) 
------- -------- -------- ------- -------- ------ -------...-- ----------

1 08/18/75 19:28 8.2:;: e. t:!! O. (1 e. \3 \3. 0 13.0 
D 08;J1.B.,t7S 1$1:25 8.11) (1. \3 0. (I 0.13 O. 0 O. 0 
I 08/:1.::: .... ·75 20:15 7.21;' O. I) [1. (I O. (I O. £1 O. 0 
D (1:3/~.8"..75 2t3:15 8.2::- ((0 O. (1 O. 0 (1. 0 O. 0 
I e::.:/1.~: ..... 75 2:1:15 7. 56 0. 0 0. I) 0.0 O. \01 O. 0 
D 8::: ... ··; .. 8 .... ·75 21:15 7. 92 O. (1 0.0 O. I) O. (1 ~I. 0 
I (18/-:~8.i··75 22: ~30 8. (11 (1. (1 (1.0 e. 0 O. 0 O. 0 
D e::: ..... j. ::~/75 2;-':: (~~~1 7. 29 I). (I (I. (I (1.0 (I.e a. I) 

r c:::/~_·:~/7S 22:5(1 7. 74 O. 13 O. I;' O. 0 (t. £1 O. 0 
D (1:;: ..... ~. ;::/75 22: 5~) 7. 56 (1. (1 8. (1 CI. I) £1. I) 13.13 
I 0::;.···;_5'/75 1t:~:40 7. 02 (1.0 0. (t 142. 5 £1. (1 1.42. 5 
D t1:=: ...... :.'~9 .... ·75 16:3:5 7. 74 (\. 0 O. (1 O. 0 O. 0 0.0 
I O;:::/~L9 .... 75 17: 3:3: 7. 65 (1. I) O. I) o. 0 I). e 0.0 
D (18.· .... : .. ~9/75 17:3:(1 7. 02 (1. (1 O. I) o. ~) O. (1 O. I) 

I (~;::.·"·::'9.""75 1::::: 13 7. 29 O. (t (1. (1 0.0 e. 13 O. I) 

Co 08/;i.9.~·75 1:::::12 7; (;:t2 O. 0 o. (1 2:;::4.9 (1.IJ 284. 9 
I (1;::/::.9."75 :1;::: 54 7.'74 (1. I) 0. I) O. 0 ~). 0 O. €I 
D (1:::.···::.9 .... ·75 1.::::5(1 8.2:=: O. (\ O. e Cl. I) 0.0 O.IJ 
I ~):::V.LSV75 19:],1 7. 92 O. 0 0. (1 O. I) (1. (1 a. 13 
D (f;::./':LS/?5 19:2:3 7. 65 G. I) O. 0 8. (\ O. 0 a. {\ 
I (1::: ..... :L?/75 20:10 8.2:3 O. 0 O. 0 0.0 O. I) O. a 
D C:3~·1.9'''··75 20:10 7.74 O. I) O. I) (1. I) O. ~) (1.0 
I e:::/.:'S,'·75 21:11:,\ S.2:;: 0. ') (I. IJ 0. 0 a. ~) O. a 
D (-8/1:'/7.5 . 21: 1:=! €:. 2:~: 0. (1 (1. I) O. 0 (1. (1 O. 0 
I e:::/!'9/"t5 22: ~35 7. :;:;(1 (1. (t O. ~1 (1. (1 (1. (t O. 0 
D 1.3:::/1::'/75 22: (rCf 8. 2:;: (1. (1 O. (1 O. 0 0. ~) (1. ~) 

I (1:;:/19 .... ·75 23::0:1 7.2(1 O. 0 O. I) O. (t £1. ~) O. I) 
[) 0:::/19.,'75 23:00 7.0:2 O. (1 (1. I) O. 0 (1.0 O. 0 
I 0:::V2'5/75 16:55 7. 20 (t. (I 13. (1 O. (1 (1. I) 0.0 
D et: ... ··25/75 16:5(1 7. 92 (1. (1 0.13 ft. I) £1.0 0.0 
I 08,,"25.,'75 17; .;1) ~:. 28 I).IJ (1. (1 O. (; Cl. 0 (1. 0 

(A):I=INTAKE;D=DISCHARGE 
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·r 
( 

BAY ANCHOVY DENSITY 

DE~~SITV(NO. /:1.131313 CU M) 

SAl'lPLE TOTAL 
(A) TII'IE VOU)t'lE ~OLK-SAG (EXCLUDING 

STATION DF!TE <Hf':: t'1!N> (CIJ l't> EGGS LARVAE LARVAE JU· ... ·EHILES EGGS) 
------- -------- -------- ------ -------- ------ --------- ----------

D ee/~S . .,,7S :17:33 7. 65 (1. (I e. (1 (I.e O. (1 0.0 
I 0::V:;:5/75 1.8:23 B. 28 e. (1 o. (I e. 13 e. 13 e. 0 
D e8/~:5."·75 :1.::::20 7. 74 O. (I (1. (I O. 0 O. I) 0.0 
I CS/~:5/73 :1.9::1.0 7. 56 0.0 e. 0 (1. (I O. 0 O. 0 
D O:::/~:5/75 :1.:::: 5lj 7.92 (1. (1 O. I) 1.26. :3 (1.0 :12,;). l 
I 08 ... ,4~~5/75 20:€15 7. (12 O. I) 1).13 (I.e o. 0 O. 0 
D (~;3.,,'2 3 .... ·75 2CI: 10 7.47 13.13 e' (1 :l.3::~. 9 e. 0 :1.33. 9 
I t.:~:::/';~5.·""(5 2:1.; (11) 7.20 0. (1 0.0 :1.3:;::. 9 O. 13 13:3.9 
f) 0::; ... ·:;-:::3/75 :;,:1: 05 7. 29 (1. (1 <;":1.0 (I. (I e. 0 13.13 
I e8 .... ·~:5/75 2:1.:53: 6. 84 8. I) O. (l (1. I) 1).0 (I. I) 

f) ~):~!/::5 . .l75 2:1.:57 7. 56 O. (1 o. 0 264.6 13. I) 264. 6 
I (1::: ... ··~~~5 ... ··7S 22:~:'3 e. ::-~:3 1:.1. I) (1. I) O. 13 O. (1 O. I) 

D S3:::/~~5 .... ·75 23:::1.0 8. 28 O. (1 O. I) :1.20. ;:; O. I) 1.20. 8 
I '}::: .. ··~~E:.-'75 :1.6: 33 7. 74 fJ. e (1. 13 O. (1 e. e O. 0 
D (~::; ... .-~~6 .... ·75 16:28 7. :;:3 O. (l (1. (t (t.e O. e I). e 
I 0:3 .. ···~~6/75 :1.7: ;::1. ~ C""... 

I .' ... 11:' (I. (I O. e 0, ra e. 0 O. 0 
D e;:; ..... ~~61,l75 :1..7:22 7. 20 O. I) O. I) (I, 0 (1. () e. 0 
I C~: .... ·26.r'75 1::::1.1 7. :;;6 0.'::1 O. I) O. 3 O. 0 0, e 
D £18/~~6.,,··t5 :1.:::: :1.6 8.2:=: I). I) O. (I I). 13 IZI. (1 O. 13 
I e8 .... ·26 .... ·75 1.9:134 6. ::::4 O. (1 I). 1;1 13. 13 e. 13 (1. I) 

D (1=::"...~::6/75 19:05 7. 56 O. (1 O. (i O. 0 0.0 (1.3 
I 1218/26/75 :1.9:5:1. 7. 92 (1,0 o 171 13. 0 e. 0 o. 13 
D es .... ·:?6/75 19:52 7.2(1 (1.0 O. I) O. 0 O. I) O. 0 
I 0:::,. .. 1;26 .... ·'(5 • 20:50 7. 20 I). (1 e.IZl O. (1 (1.0 (1.0 
D t~-:: ... .I~~.:,/75 . 2(1: ~5(1 6. :::4 O. ~) O. I) (1. I) O. 0 O. 0 
I (t;::/:~6/75 ~::1.: 40 - C'~ ( •• _I!':. O. (1 O. (1 (t. (1 O. (1 O. (1 
D (1:::~ .. ··:?tS/75 2:1.:3::;: 7.3:::: 1;1. (1 O. I) O. 0 (1. I) O. I) 

I (1::: ...... 26/75 22:35 7. 38 fl. (1 O. I) O. I) O. I) (1.0 

D 0:=: ..... 26 .... ·75 22:::6 .... c:-.-,', . .J'=' (1.0 o. I) O. 1;1 I;'. (I 0.0 
I 09 .. ···(i:::/75 :!.S : 2~~1 8. :?::: O. I) O. [1 e. 0 (t. (t 0.13 
[) 09.···0:=:/75 :1.9:17 6. ::::4 O. (1 (1. ~~I O. 0 (1.0 O. I) 

(A):I=INTAKE;D~DISCHARGE 
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2.2 DANSKAMMER POINT GENERATING STATION 
ENTRAINMENT SURVIVAL EXPRESSED AS 
ABUNDANCE (DENSITY) RAW DATA SUMMARIES, 
1975 



/". 

( ( ( 

WHITE PERCH DENSITY 

OENSITY(NO. /i~a~ CU "t) 

. ----~----~-------------------------- ._---_ ..... 
~FI"'PLF. . Tf.)iP.L 

(A) TH1F' VOI.lI1'tF. \-'OLK-SAC ·:F.XClI.lr·, 't Nil 
STATtf.lt~ .·OATF. (HP.:NIN> (CO I'l) EGGS LARVAF. LA;;;>VAE .TlIVEN 1I.I:S F.(;~<» --- -------- ..------- ------ -------- ------ -------- --------

J ('\-5/f·9/'75 2?':']1) 7. f:'; ~ 13 (1. 13 fl. (\ (\. A A a 
[') (?I:;/f,':V7":. ~~·~9 ~. ~.;; (\. a '.:I. (\ 24;'2. :I. f\. A 1>42. :t 
t "~/:1'Y75 (;'Ucl:€I;o 7. 7(~ (I. a (1 @ :1;'9. ~ &:I. A 1;::-<;0. ~ 

[') n';/:l f'V7$ ~':'1l::1 • f'1';' h '=II-:'f t:'. (\ (I. (1 414. 8 0. e 4:;4 s 
I (l';; .... ;1 i:V7f.; 1~11 ::;;~ 7. ':':1. (1. (I /.:1. e ]:;'4. 2 a e ~·?4. ;? 

D n·:'/:1(.'V7~ A:I :~t 8. 5'1 i;.0 o ~I 3:51. '7 ft. (-\ 351 .. , 

t r.0';'/j "v'7!5 n?'·.IA 7. ~1':'1 (t. f\ (). a ~71..4 e. 0 :=;7-1.4 
[') (''':;/:1 f.V7!5 f;? ::1.5 7.~6 O. 13 (I. @ 16~2. :.=1 ':'I. 0 :1.65? ~ 
I (h<;."1I'V75 i-14: 4i;\ 7. :1.8 (;1. r., e. e :\3:=1.3 e. e :139. J' 

r (i-S .... ·1~)/t7S 'N:3~ ~. 9~' l''\ 0 (\. (\ 724. " ('1.0 7~4. ~ 

I ~I"::l':l L;/7~ fl~' <1(1 7. ~:8 r:l.0 O. e /:1 eI f:\. A A. '" 
r) '1f:""'~ ", ... ·7S f'1~:.:12 7.44 '.::1. r., '£1.0 4f.n. ? 0. (1 40'1'. :2 
t n':;/j(l/75 ::;'2: j (I B. :15 (1.13 (1 I) (1. 1,;1 . 0. ~ (t. ~ 

D 0';,.1:1 (1/75 2:~:rH:S 7. :1.7 (1. (I (1.0 ~57.8 A. l:'1 5:·7. ~ 
r (1,::/1(1.'75 2*': ;;·~:'1 G. ~;3 O. A O. 0 14;:; 4 fl. H :14'::.4 

fl :--'':'1'1 C:-'/7~ 21:: ~~~ K ":':~ n r-'I (1. 0 ~-'Q ~ 
L.~ _' ..... ' 0. (0'1 239. 5 

r 0.:. .... :11/75 i-)~1:~5 7. ~J: (1. (1 e. (\ 39:3. 4 O. c:l 3:~8. 4 
[') (10;./11 .... 75 (H":1 ~ 'J ~ 8.7:l. O. (I O. 0 O. t:.I f1 r:t r.t (1 

I 0"::/LI/7~ (:11. • ~::. - -"" , .. , .. } (.'1. i:I 0. ~ l3.0 r.,. ~':', l~. ~1 

[\ (.·,:: .... ·1.1 .... 75 ... 1 :~;·.I. 7. :=:,.) 1:1. " O. I) 1.~?8. 2 f). i-l 3.28. 2 

I (1';/11,'7!5 .. oj: '1 i-l .::. 8$ O. (t (I. (I (:t. C) O. ~ O. e 
0 r;t.;.,..11. .... ··7~ fl,::1 ,1 ;".9.1 0.. fI 0.·0 12'::. t\ f-I. t?I j~'; t> 
I (o;';/j 1/75 C14: ;;'8 7. f=::S fl. i-J e. (I 3::::(1. 7 (I i1 JF.:(t 7 

D (I';'/iV7~i r14: :"/:=: 8. '~4 '3. 13 0. e ~.St2. 4 A 0 5~:~. 4 

I f.1';'/:ll/7~ (I!'): 44 7. 8:~ fl. f\ (t. 0 6s4. 5 c:'1.O ~34. 5 
() (Iff\ 1/75 A5'4'l 7.9:=1 (1.0 i:I '3 ~l~H) • .:; o 0 5(111 F. 

I (1;:'/:1 1 .... 75 ~~::t.r.1 ,;. K~ (I. (I l). (\ :1.4;:;.4 f.1 r., :14".4 
0 ';:'';'/11/75 2~!! ~ ~1 7 13:3 CI. (I I':), (I f. ... fI r1. ('I ~;,. A 

I t:\r;/11 .... 75 ?";I :. 7.7., (I. 0 0.0 ~~.- '? 
-1::. .... 1 ':10 •• e. ~ 2'::'::.7 

0 tlf./:l.V75 ?3:1.5 ~. 53 (I. '11 (1. t2I (I. \3 o ('I o. a 
I ~:'::1":12."'75 ~c;,:34 0.F.:3 0,0 0. I:) . 1.415.4 0.0 :1.45.4 

<II): IwINTFII(E; r> ... OISCHF!~aE 
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..... --....... 

( ( ( ,) 

\c, 

WHITE PERCH DENSITY 

DENSITY<NO./1e00 CU M) 
.------------------~-------SRNPLJ! TOTAL 

(R) TIME VOLl..t-IF. YOLK-SAC (EXCL.' '!)TNI) 
$"rATTON 

.. ORTE (HR:MtN) (CIJ m EGGS l.ARVRE LARVAF. JUVENILES F.GGS) 

-------- -------- ------ ~------- .... ----- ... _------- -----------
D 0F./12/73 (1'=.\:77 ~:. :t~ fl "" 1;1. e 3551. '3 '!t. C) 35:', 3 
1 ~'::/'l~·.l7~ ~?: 1~"3 7.~$ n. ((I ~I. '.!t . :1.26. 9 O. 1:1 j 2'::. 9 
D 0'::/12/75 ('12: I'll) 7.44 (1. Ii' 0. 0 1.3. 1'1 '!t. 0 o fI 

t tl?:/j 2/75 es:~5 7. l'u~1 e. ~ (I. e 142. 9 t=I '3 142. 9 
D 1'1~:/12/7~ &):<: ~.~ 7. ~.1. ~1. 0 RO (I. 0 B.O n.~ 

J "1':;..1'1 ~· . .I7~ 1'<4::<::1 7. H, fl. 0 O. '3 11:9. 7 (1. ~ 13:9 7 
() (1';:/12/75 (,4:-;:7 ~ .,.., 

1'<\ •• ~. ~\ i:J (1. (1 • C). (1 (I t=I (1. '" 

I ('tf/'l -::~ /75 fl7t: ~l':'. 7. 70 O. ti"1 O. fl 259. 7 ~. I~ 259. 7 
D C"t;~:/:I :"/75 ':"17t: .! ~1 e ".7 f1 '=.\ (1. (1 :1::::2.4 ~ A 1~::-~. 4 
I ~-::/~ ?/7S ~:t: ~ R 7. '?5 IZI. 0 ~\ 0 27;~. 1 t;:1. (I 2t~. :s 
D ,zl,,:/J ~~.175 ;~·t::1 ~ 7.913 0.0 (I. a 126. IS ft. I!' ~ ;~.:: . .; 
J fl;::/1 ?'.175 ~'1:: 14 7. 71~ A. ~1. B.O A. €I ft. r., t;\. If.! 
D C;1'::/1~/75 2:1::A5 7' 7'? (1. ti"1 (I. e 3E:8 . .:;; ~ n 3B::i. .; 

t ~1':;""1:<:,"'7C:; r.u:'::1 (.) 7.3:5 1::1. €t £I. 1::1 A. A A. 1'1 Q. fI 
[) (.)'::/1.3 ... ";5 "'\,;1 ~ \':'15 t>. ~~:I (1. f1 r;1.€1 144.9 fl. A :144.9 
I f 1t::,/1 ?/7S 1'1'1 : tl~ .:;;; 48 (;I. (I ft, '" (1 \1 ~. " ('\. f?I 
[, (1.:: ..... 1:$/75 fH ::lJ: 7. ~J ft. 0 O. et 265. G e. PI 2'::5.6 
I e:t ;: • ..Ij ! /'75 "1:~ : J.SI 7.9~ (1. r;1 (I.e O. (1 11. [-1 fl. A 
[) (I.:: ..... 1JI,5 ",2':;:05 7. 71. O. (J (1. (;1 (). a o \-.I ~. ~ 

J S:I':::/ I :?/7~ f.(?:~~ 7. I'lft (t. (I 0. I::' (1. ~ 0. H O. Ci.l 

D fh,,:,."13 . .175 ~)3:~~ P.. :17 £1. (:1 (I. €I O. a ".:t. (1 C::', ?\ 
I (l,,: .... J. }/;:"s r-1~:f'i) 7.7(1 Q. ') 13. e (1. 0 0.1'1 O. A 
() ";O';~/:l 3'/75 1'1':': 1'17 7. ~3 (1 1"1 (1,0 O. ~I fl. 0 O. ~I 

J C,r::/lt;/7':; ~~:18 6.83. fl 0 O. (1 ('1. n ft. 1'1 O. 13 
() ('':::/1;::/75 ;~~~: 1 t::1 F: ") ... 

... ~ I:') (I. (I O. 0 (I. (I (1. C:'J ('I ~ 

1 (1'::/1;:;/75 f7~:;: ~·5 7, /:~ (I. fI (1. I) e 13 13. ('\ fl. ('\ 
[) (I~:/J':;/"75 23:15 7. f.2 O. lZl fl. 0 e. (1 O. a fl. (3 

T (,f'/] 7/7'5 (-'II): ?S 6.';4 RA t;.1. /) (').0 (I. PI "'-11 
[) f1;V17/7~ nI3:~ S 7. 44 (.'t. (I ft et 134. 4 (.). A 134:4 
J c:.t~/:l. 71''7~ A1.: 15 7.J.5 O. (1 e. I;) fl. 0 iii. A (t.e 
C> 0;'/17/75 tl1. :~O 7.44 fl. PI et.C!s fl. 0 V1.0 a.e 

(~):I·INTP.KEJDg~I5CHARGE 
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/---.." 

( 

WHITE PERCH DENSITY 

OENSITV(NO. /1'='r-}'l el) m 
... -------_....--------------_ .. --..-... _----_... -------

SRM?t.F. TOT~I_ 

(A) YIMF. • VOLlIMF. YOLK-SAC (e::-<':Ll.lC) I NO 
STATtON . O.::ITf~ (HI:.': NIt..!) tel) tot) EGGS LARVAE LARVAF. JUVENILES EGGS) ---- ~-- ... ---.. -------... - ... ---- -------- ------ -------- ----------

I 0$/1.7/7e:i (12::1 C3 8. ()5 &). (=I Ct. a 0.0 t:\ '.'I ~\ '2\ 
[) C:I";/17/7~ n2~19 7 ?t5 O. r:) I;'. '.'I 1;1. ~ 13.17:1 "'.0 
I A~/17/7~ (.1~:17 B. fl5 O.I!! O. 13 0. e fl. (l ~'. a 
[) (;1':'/17/75 f\s:25 ~. 35 O. a ~. I) 0. (:\ (1 A ~1. A 
I "J~/17""'7~ ("14 ~ j 7 ~ -'" Q. r:, ... fl. e B.O 0. 0 0. '1 a.t) 
D (11';/ i. 7/·7:- .,.4' :I.r, 8. ~:? f:1. fI ~. a 116. A 11. ~~, :1.16 " 
r ')6..1;1·1 .... 7!:i rt4 .:=;:~ ,:.. :=:~ 171. 0 \:I. (l :L4~. 4 £1. A 14~.4 

D f.''::/17/7~ n~: rH~ 7. ';2 0. n (:t. (1 13:1.. 2 0. 0 ,.31.. 2 
I r.!~""17/7<) ~::::. ~":"1~ 7. 3:5 \:I. 0 €t. 0 ('. 13 f.). 11 '3. e 
D ('';,'17/,5 ~::?:rI4 7. 44 (I. (I e. 0 (I. 0 13. C?J '). I!I 
I ~1r5 .... t'l;" .... '75 ~3:,":~ 7. 5~ (I. 0' (;1. 0 t). (') e.A 0.'.'1 
D (.-5/J.7/75 21: ~ 1l~1 .=:. 7~ (I. III '0. 0 A. (0:1 14F.l. Fe 14::;. A 
1 ~1;::/ir-:.-'75 \-1(1:48 6. ~5 fl. (I (1. e (I. (1 f:1. 13 f1 ~ 
(') t:,';/1 F; ..... ·75 9:?::l.G h. f:8 0. €I l:I. 0 0. /!I 0. () Fl. C:-f 

r ,':','; .• ,·-1.:3,."75 1~1"l : :<:5 8. f.'15 rl. r:1 e:1 '3 0. (I 11. €I I!I A 

0 (:"1h/-j ~:"7S rl'l :44 h. C,(."1 O. 0 O. (I ft. '.'I fl. ~ ~1 ~ 

r ~'~."".:1 ::!/7~ [12:44 '7. ~:~ . ft. (\ I;. ~ A f.I (1. r:t ft. c:l 
f) ~1';/ 18t'''1~ r:,:?:.o1,:\ r:. 72 e. 0 0. f't . . fl. (1 0. a PI C\ 

J n~j"l:~/i~ n~:~" ;:; (15 ';-1. ft iZf. (I O. 0 ~I. ~ ~I. A 
() c:t,:: .... :1:~.,.t7~ r-(?:4~ Po :=)$ (I. (1 f:1.@ f1 A 0. P.t ~I 11 

I (1r.,,·1;~";75 ft4:4~ 7. ~5: (I. t!J O. (ZI O. Q 0. A ~. f1 
[) n,:; .... :1 i~: ..... (·~ >;14: 4(1 7 ~.;. t;, fo:l O. 0 o. ~~ 1:1. e ~I '.\ 

1 (16/1:::/75 r,;'?: f<~ -r:l ~.;. €to A o (?,I (I. (t fl. P.t €I ij 

0 n,=,,'l :=: .... 7~ "t~: ;''''7 A. ]:5 fl. f:\ (I. 13 o I!I Vi.P.t A 0 
I t7t,;;/j ;::/75 2::!:f-14 7. :"::=) I;' Q (1.0 O. A ('1. (I fl. 0 
0 (t':;I'~j 8 .... t 75 2"1:58 7~ ;·6 0.8 (I. @ n. 0 e 0-, I). (1 

'1 O-I~~':l ~:/75 ~2:~5 7. :I.::: O. f'J (1. (I 0. e 13 A fl. 13 
f> (;:,61"=' ;=:.i'75 :-!2:~5 7. c..~ A.O e. (, 0. fl CI. e'I I?I. A 
r e5,.t:1.~:/75 ;!3::41. 7.3:5 e. e (1. 0 o. (t ('. (1 o.a 
D (~~;':1 i;:/7!"i ::n:~e 6. 5<1!I f:t. '3 O. 0 0. 0 0. e 0. a 
I '-'0,'15</75 (1~:~~ 7.51 fl. €I a. a a. a 0.(1 0.a 

(A):r~INTRKEIOADISCHR~O~ 

2.2-3 



, ( 

< 

WHITE PERCH DENSITY 

(R) 

STRTION # t'ATE --- --------
I) O'::/1S</7'5 
r fle: .... 1?/7!:' 
[) 0.:, .... 1:;. .... 75 
I t)r5""1(t/7~ 
I) i()r;: ... i?/75 
J '~1';.'·:1 ;"/75 
D fl':'/:1.'?/7~ 

T A6,,·t~~""~:-S 

[) 0';/1 ';t/75 
J fl':','19/7!'i 
l) 1~'rV1 ~I/75 

I r:'~/J.~/"l5 
I) ft':',':lC,/75 
I C:l~.":t~/7~ 
[') ~'rS.,I:l ;'/7~ 
T C1.:.,,·:;·r1~"7S 

{'; rth/:;;'().;"75 
I ~1r.,'2('/7~ 

D ett=;I':;':Ct . .-I75 
I C:1~.·.I::-:'O/7S 

D "t.:. ... ::-'I~I/75 

1 c:~r.:;/~·(1/7S 

D ~1M./;,·r,,/7S 

I r-1';:.'·??I''''r~ 

D ft";;/2:?/75 
T fl':'.'23:/75 
0 1"'.;:/;:·1 .... 7:-
1 "6/;-:4/75 
D (115:.,124/75 
T 1';:'';/24/75 
() €1.; ..... ~'4/75 

TIME. 
(HR:MIN) 
------_ ... 

(Ir:t: !:~ 

01: ?3. 
Cl1, : ?S 
(1:~: ~:l 

(12:1 ':! 
1;1"$: t"l 
'?!1:?13 
(14: :18 
(14 :';'7 

~1~: !5'3 
rl':;:~'3 

21:!'i7 
~:2: ;:>'3 
23:: (17 
~:'1: j'; 
f:h)' \-1'" 
(-"'1:"ITt 
eH~I: f,(1 

1711;: 4(1 

Col', :41 . 
1"11 ::?t 
(1:2 : ;-~:l. 

n;:r '?171 
;'~:?~ 

~"2:d!'7t 

~J::4? 

~J·1:·l 

f.1"'::C:~ 
(11'!;1::<::.:t 
f.tl:~!5 

~:l.:~2 

(A):I·rNTAv.EiD~OISCHARGE 

SFlt-1PLF. 
VCILUl'lE 
<CU m 
------

E: 72 
7. $=;:~ 

E\, ':'<I'?t 
7. e.~7t 

6.72 
7. !"O3 
Fl. :1.7 
7 :;:~ 

7. 44 
7, f:8 
7. ~.~ 
7. f'3 
B ;:2 
7. f::3 
7. ~g 
7,~'l 
6, ~(.', 

7. ",f1 
f:. 35 
7, 'J~ 
15. ~i) 
7.7(\ 
:::. r-,,:; 
6, F:'3 . 
7. ;;'.:: 
7, :J.e 
8.:18 
7 713 
£" f.:1 
7.70 
7.9A 

.r~-' 

i 
./ 

PENSITY(NO.~1e~~ CU M) 
~------~-------~-----~--------. -----~ 

TOTAL 
YOLK-SAC (EXf.:U II) I NO 

EGGS LARVFlE LARVAE: J'UVEtHLES EGGS) 
-.--...---- .. ----- ---------- ---.-------

I?t ~ (t. ~ 6. ~ P.t, A A. (I 

0. £t O. 0 ft,0 e. (1 fl. e 
G, I:) (I (1 a,O 0. E\ 0. e 
f\. '3 A.O (t, e O. (t 1(:1. (3 

e. Ii} (1, (1 A. (.) 0. fI ft. 0 
e, 13 0.0 O. (\ "I. (?I 0.a 
("J (1 (t. (1 1'22.4 ft. (I 122. 4 
O. e o. (\ e, (t e. 6 f.t. PI 
f.l, 17,1 I(:t. €I A I; 134, 4 134 4 
('I. 0 0. 0 O. f\ 0. A ~. E\ 
1';:1,13 O. (t 6. VI 0.0 ft. I!\ 
I~, (I ft, €I O. 0 (1, I!I (I.e. 
Et. (I O. 0 0. 0 O. A (t, 0 
e,\ n ~. I) 1(1 i:l O. 0 "t. PI 
o (t O. (t (1. (t t:;t, A ft, A 
1"1. (;"t '3. I.:t ft A l~. (t O. A 

ft. 1"1 O. e e. f1 O. A A, A 

;'1. I<t 0, (1 ('1. e (1 (1 VI A 
O. n O. e (I. (1 fl. 0 0. A 
{;\ ~ t;'l, (;) O. VI &:\, ('I 0. ~ 
A. VI (t. I!\ '1. 1'.1 VI A (1. I') 

O. I(.' O. e o. €I /!I, (') a. a 
(.'t. /!I (I. a ~, () A. A /?I. 0 
(1. ('I O. (t 0. Ii) 0./1 (1. e 
f\ I~ (1. (1 0, 0 ~, '" (1. '" 
(1, » (t.13 0. 13 13, 1"1 A. 13 
O. ~ O. r:t 6. e 0. fl 0. e 
e.(:I a. e e,o (I. 0 CI, (3 

0, (I ft. 0 O. a ft. (1 A.A 
O. (3 e. (; 0. 0 e'I.0 (=t, t;\ 

0, a e. 13 0. 0 a. (3 a.a 

2.2-4 



/'~- '. 

. "'-" ( ( ( 

WHITE PERCH DENSITY 

DEN5ITY(NO . .l1~eO CU M) 
----~~-----------~---------------~-----------~ SAt-1PLF. TOTAl. 

(A), TINF. Vt:lUINF., YOLK-SAC (EXr.:LLlDtNO 
STATION DFITF. <HP.:MIt")' (CI.I 1'1) EGGS LARVAF. LARVAE JUVENILES EGGS) 

--_ .. _--- ------_ ... ------ _ ..... _---- ------ ----------
1 ~.;/:~4.n5 t;\2~ 17 7.1::8 0. (1 O. e 0, ('1 e:A "... a 
D :.t~/;!4,.·75 ~1~~1~ 7.44 1<\. e (1. (I (I. a (I. (I A, 0 
T ~·';""~~4 ... "75 €G::t'!t 7. ~l Q. ~1 0. '.:1 \::1. (1 a. R f). (1 

() e':'/;~4/"7~ li)3:(,15 7 ;:--:; n. (:) (:1. e 0. f.:1 O. (I a C'1 

I r-:'~."'P4""7!5 f11: : ~::; ~. F:3 (I. (1 Q. e c;l. fI ' a. fl {'\. 0 
() A'::/~~4/75 fI4::1 ~~ R. t=:? O. \"1 (1.0 ~;l. a fl. n B. tit 
I f1t;. ..... ~~4,....7~ f."'4~~~ 7. 7rt (1. (.) 0. 0 ,('I. (.'1 ~1 .:'1 ;:) (I 

/) e-:'::/~·'4/7~ (l4:~!5 6 91:1 0.0 (!I. (1 (I. I) 
(1 '" 

n A 

I ft":' .. l :'4/75 n"):~o 8. i-:I~ , (."1. (.'1 (I, (1 (1.0 (1.0 e. fI 
D ~~/~14,.'7~ 1'15: :=-•• ":1 t:'. 7? C::l. n (1. (I O. fl 0.0 1:1. 0 
r e~.""?4./75 2'1: 34 8. AS ("\. r,1 O. e O. r:t 0, 0 I.!I. e 
() 1')6 .... ;:·4/7~ 21:37 ~ ... -" . .e:r:- (I. 1~1 (I. 0 f1. ('I (.", n (\ (I 

I ~"Y::~4/;"~ ??: :c:q 6. r-:l ~1. I) <:to 0 (!I. ° R I~I ':I. ~ 
D €'';'''';~4/75 ~~:-;"7 t=: ..".,. _. I ... (I. fl ~. 0 (}. t:1 O. (:, 0, {\ 

1 C'.; .... ~?4/7::. ~<. '1 '9 7. \-,1;'1 '::1. '" (I. 1;1 :1.42.9 O. ~ ~42. ~ 
() r,.;/~~··t~(s ;;::~:?'l 7.17 ("\. (1 (t. '.:1 1'3, C) (I. n €I. A 
1 n';""~!::/7S n,~t : :ll~1 7. :::~: (.). n (I. (1 (t '3 (1. n 0.0 
D ;:''::/:·;~/75 \-"~I : :1 r; - -"" t-. r-..... I fl. €I 0.0 /.:J,O Q. r-:, t;:t. ~ 

1 tt6/;!5,"75 (1'1' n5 r:. f:~ ~I. ~I (I. (1 Q. f:) n. I) e.0 
0 ('1~.,I;~C:; .... "7~ ('1: 1 L':\ 8 :17 1:1, ~I 0. (1 ~22. 4 e. " ::122 4 
r f1';/·~:5.·"'7'5 (.'.;;::: 1 n 7. 7(,) @. I) cI.e f\.~ O. 1:1 (:1 f' 
{'I (1":;/~~~"'7~; (',:.;:. f'1:~ 7, f.:(, I:'. (I ~I. 13 0. 13 .::' I) f'l (I 

t r:'';/'~~5/7S t,~:~o 7. 8:~ f,. (I (1. 1:1 I!.\. L) f.1. ~ 0. (, 
[) r.1~/~~~/75 (.'1::~· ~~ Pt. ~5 fl. A (I e (I, A (I. fI n VI 
T (.'t':'/"';~~.'·75 ('1: : .J:=-~ '7. ~F~ ~I. ('I (I. A A. () £:1. reI 'it. A 

() ft":'/;·:5.""7*5 ft3:45 7. n:~ fl, r-, O. I?t (1, e (), 13 A,I) 

I (1';/;'::5/75 1714::<:1 7. ~;!'5 fl. (I (I, ('I A ri\ £1. 11 rl. ~ 
[) f:\':'/'~~/·7~-; {'I4:?~ 7. :17 (;'1. (I ~1. (I f,1. fI e. '3 f1 (;'I 

t f':'/2~Y7!": {15: ].71 7.7fl 0. (.) (1. (.'I (:1. e 0. I) €I. ;. 
[) ')';/~?:;:;/7!5 ViO :303 ;!:. 6~ e. 0 121. e o 13 0.0 e. a 
I (t~/:25/75 22::1.f; 7.:1.8 O. 0 0. 0 0.0 (I, 0 10. e 

(R): l-lNTAKEI O::,C'lSGHAi"GE 

2.2-5 



/" 
:( 

'i, ( ( 

WHITE PERCH DENSITY 

DENSITY(NO./:l00e CU M) 
~-----~---------------------~--------, . ----

$Ar-tF'LE' TOiRL 
(A) TtMF.: • VOUJr,,!?; YOLK-SAC (F.>(CLtIDT NQ 

STATION rIFlTF. (HR: t-1W'> <CLI M> F.I3QS LARVAE LRRVAE" JUVENILES E(;GS) --- -_ .. ----- ... ------- ------ .... ------ ------ -------.... ...... ------
D (\~,·2~/75 22: (It) 7.44 B. ':"l (J. a a. 0 o.~ fl. '" 
I A5,·-~5/·75 2'1: 1.(;"1 7. 7r:, (1. ~I 1(:1. ~Z1 0. (!'J RO ~.O 

D e..;;'~:~/7~ ?~:'J?' B. (1:3 .. I. (1 E"1. 0 (1.0 (I. t"1 I). e 
I Q~.t ";;:'S 1'75 13L~t: 23 7. (11-::1 (1. ~ (1. A O. t'I ~. A a ~ 
() ttf., .. ~~/75 ,"U-:'1- ~ •• '"?t 8. :17 \!1. a (t. e 122. 4 A ~ :1.22. 4 
I (;6 ..... ;;-~F./·75 (1:1. : 35 7. ("1 0.0 ~ZI. £3 (t. €I A. e o. '.) 
D f 16l';'!7/7:- fl"1 :1:~ 8. 17 a. /ZI O. t\ ' e. a ~1 A a. '" 
I 0~/2r:~,....·7S Ct::? ~-11 6. 65 fl. /.:1 0. e 0. a O. f1 o.a 
D f.1,..-: •. ';..;; ...... ; .• ~ f1:? - ~~1 8. ';2 0. A (;1. '3 O. (J 12:1. e O. ft 
j ("~~/r·r:~·75 (:I~'~1'1 F: r-.~ 0. (1 o e (l Et fl. a 

fI '" r. (="1t; ...... ;:·;::.175 01:!';'''' 7. <=<'=1 /.:1. I:J O. (;"1 O. f.) /;'1.0 r'l. A 

I &'1tS ..... :;·t~/'7!=) C15:,;n: 7. (11) 13. €1 • (1. () e. 1?1 f:t. rl r;\ A 
[') 0t-) .... ·;::r:;/T5 r-14:4~ 7. F:(1 (1. (I \71. e (1. (I Q. A ,:t. e 
I (1 t=:."" 26"",5 22! (it=; f.:.l"15 (I. e (1. (t 0.17.1 :12<1. ::>.' :124. 2 
r) ~1;; "";':-:=:./75 ~~·1.; ""'2 R. ~1 I) (1 O. (I 1.1 ~ 117.2 11.7. 2 
1 (1f:/~~";;/·75 ;.<: ::1.'1 h. j::j: 1.;10 (1.13 fI 13 (I. 1!1 (\. 0 
D ~7t,:, ,t.~·~:'''75 ;":'3 : :1 ,:; 7. :t7 (1 r-, {!t. (t fl. f..\ (1. ~ O. VI 
J r'';:/;';'7/75 I;H3:~'ll 1=:. W"i o CI O. 13 (t. C!) O. eI 0. E'I 

0 f1tio ''':;~7 /7~ ClI,?!::19 Fl. £,2 (1. (I (1. (I O. 0 (t. (1 (1,0 

r (t'; /':;:7/7"5 17\'1, :1:1 Fl. :\5 /;1. (1 (', (1 (I i) :122. 7 1.2~. 7 
D ~t':'/~'7/7~ (1'l:3·:1. 8. ~l (1. (I ('I. fI :1.:1.7. 2 () (;"1 :117.2 
r (t~";~7 /75 ~t2:;:-5 7. 7~1 (1. (1 (1. 13 I). ~ 0. 13 11. (t 

() f1t;/~7/75 (12::C:~ 7. :=:i) fl. ft O. {\ 13. t;\ {!t. (!I fc 11 
r ~I'::/;:' 7/7'5 (13:<:4 7. f";3. r:" 0 O. 0 a. 13 1;1 IZI a. (I 
() rl~/,17/75 ((~ :17 7 "'~ (I. f' 0. 0 (I fl (I. t; e. VI 

1 n;;'/?7175 fI4:3~ 7. 53 O. i) O. e (1. ft 0. (\ VI. A 

r> .. ,,::/;:;"7 .... 75 (.14:4i-l 7 9':1 (oj 1-;1 (I. (t fl. ~1 f'. fI 11. f' 
1 ",;:./;7::7 /7~ CI~:4C:t 7. !';1 t:1 (:\ o. a f.1 (t f.'I VI e. (I 

() (1;:.1',;:7,,...75 f15 : 3:~ 6. 72 €I. "3 0. €1 a.o a. (t O. a 
I 0':;1'11'1/7:5 ;::;:'1: :12 7. 53 (I. () 13.13 e. " 0. j;:J 13.'3 
() fI6/~(1/7:S 22:1.0 7. 17 0. 0 e. a e. a <:I.e e. a 

(A):T-lNTAKEJO;OISCHARGE 

2.2-6 



( ( 

WHITE PERCH DENSITY 

CENSITY(t.10 ..... 1~~1?I CU M) 

~-----------------------------------
.-. -------

SRMPLE TOTAL 
(FI) T1Mr:: V('It.l.lt·lF:: YOLK-SAC < EXCLIJDI NI) 

STATt('lN OATE (HR:r-1IN,) <CIJ I'D EG'3S LA~VAE LARVRE JUVENIl.ES E'3I3S) -- -------- ....... ------ ------ -------- ------ --------- ~--------
I (l~/3(.'t/75 ~3=?A. 7.53 f.J. ft (I. I) r-J. t!1 . 

"'.~ A. 0 
I) (1~:/~.c:I ... '75 ?3:?'; .::. 81 (J. t!1 IZI.0 e. t;) \:.. I;) €I. 0 
I e,';'(ltl"75 (71(1::t 4 7. ~1 fl. t3 £1. (I (1. t;:1 ~. fl A.A 
[) A;·/fI1 .... '5 (-'II')' ?1. R :\7 e. (; o I' ~. ~ A. A 0, ~ 

1 c:Y;" ;'t1:\j7'5 (1-1.' ';'7 B. (.'15 (t, (1 fl. {'I (I, I) .rl. \:I "',~ 
D fl:' ..... 1:.:1 /75 flj ::1':;:; 7. ~.r5 1;1, t!1 'ZI. (I '~I, 1;1 ~. ':t (1. ." 

I t1:'I""(1:1,,"'75 (.'1;=:·~~ , 7ft O. \:I 171, I) • fl. ft ~. A f.I. A 

I) I),'/r:q .... 75 1''1-1.::"r:1 h. ~~1 tTl. ~I n. t:I e. 13 fl. I) 0. ~ 
1 '.'1;'/(.1"1 .... 7!"i t13:'14 ~. n'5 0. (I O. 13 1:::1. "I €1.0 (t.A 
I) (I;' /0-1 .... 7::1 fl!.·15 7 44 (I. a ;'1. 0 (I, (I (1.1;\ Ii'I 0 

r (t:' ... ·I~I·l"..75 (."14::\2 F( t15 e. €I (I. (I 0. '3 (I. '3 e. (I 

D f1~" /O·t.,~75 f:lol: ?S 7 $=:(1 1.:\. (I '0. '" e. 13 (I.~ A. f' 

1 f':~/n1."'7!;' (,!':.'t5 ::: Cl~ 1.:\. (1 (t. '3 ft. fI £t. e (I. A 
I) (1'.7 .... 1-1"\ /7~~ e-,~:; ~ 1.6 $=I. ';2 (I, (1 (t.O 0, '" (t. A ~1. '" 
T ~p .... i:;1 .... "'S i-tt<:: 1~1$=1 7.7'1 f1 Col (1,0 O. I) O. ~ 'lI.H 
t> &:1·" ;"~~t t l"'i5 (It;: I-Ig 7 c:.g ~) () (I. I!I ':::1. e iii. f1 ~. A 

T ~,·,./.::1·1,.I75 ~~~:1 ~ ~8 7. :1.:~ O. (1 0. IZt €I. i?l 0. 11 A. A 
D r:t·"?/n1/7~ 7(1' ~"1 8. :l8 (I. (I I). 0 fl.A fl. A A.A 

r (-,f 7 /1"1"1 .... 7!:' ;':1.: SI) A, -1.5 O. 1;1 e. (1 A A e.I':l n. "1 
D (17 ""'~1 t ",t7S 2t:~~ 7 f-"1R (I, 1:1 O. 0 (1.0 C:I A (I. fI 

T n 7/ .. 11 .... 7!"i . ~"2:5C'1 7. :=;7- I-:t. n (I. n :1.32. 8 0 .• "1 -132.8 
I) €t·1/1'1-1./7:=; 2:2:5r.:1 6. 9'::;l ~I. i'l (1. I:l :1.43. :1. e.n :1.43. :J. 
r c::.l .... I::t-J./7~ 2<::44 8. ft~ n. 0 0. €1 A. ~ 0. 1~1 A. A 
[) (t1/1'1·1 .... 7fo ?~: .:l.rl 7. ~.t; (I, n (1.6 A. (J Col. i~ 0.0 

I f:1(,..r.l~""7::; ~1L~1 : :J;:=- 7. :1.8 .... n O. (I 13 I;) f'. I~ .. ~. ~ 
C> r.t7 .... 'Ct?/7~ (.'11;1 : :;'2 S. "].!;i f-l. (-1 (t. (1 '.:1. n 0. A f:I.n 
I t::17/i-t::::: .... 7.-.: At: ;;.~ 7. ~3 Ft. i:1 fl. (I (;1. ~ O. A ('t. 0 
I) €I '( /1~1~ .... T'5 "H.: 1171 h.4::' P.t. A 1;1.13 (I. A n. A 6. 0 
I \17 /I~I? /,'S j:,!;?:?~ 7. 18 VI. 0 ~t. ';1 (\ I) 1;1 (I A, '3 
I) 1:17/ft:;'! .... ?::; ~1?::l8 8 :1.7 (1. v.t . r.,. (\ e, a 0,('1 A. n 
T 67/"'2 .... 75 fl'3::1 ,~ 8. PIS e. fI 0. ~1 e. 13 O. e 6.0 

CA):I"'INTFll<EJD=DtSr.:HAF.'OE 

2.2-7 

.-----~---------



/.....--.......... 

~mITE PERCH DENSITY 

OEN5IT'r'WO. /10ea CU M) 

------------------------------~-----------------~ SAMPLF. TCtTFlI. 
(A) TtMF Vr:IUINF. YOLK-SAC (F.X~U.lt>TNIl 

STFlTTnr., !>ATE <HI?:l'ilm < r:U 1'1) EGGS LARVRE LAl"VRE JUVENILES EGOS) 

--------- ------- ------ -------- ------ ------- ---......----
0 ~7/')2,.75 fl'~:iA 7.f-1r.) '.'10 (I. (1 :1.42. $I E'I. e :142. 9 
r A7 "(t~~/75 (:14 :f.13 8 (."1:- ~:. (I €I. (3 {it. f1 (?I E'1 '!I. (1 

() c:.7 /(l? ,.'75 (.'4:(.'·~ (:. 99 <:1. ~ e.13 fl. f:l '1. n 0.(1 
T A 7/1"';:> ..... 75 f1~ ~ '1 ~ $=I. r.l~ ~I (1 ~. 1'::1 124. 2 fI ta ~24. 2 
C> (,7.,/(1-:·',"75 f'15'f.'t~ R :'i~ ~I f.1 (1. e e. ~ (I. 13 ~. f1 

'1 .. 17 .... n? ..... 75 n.:::rt'l 7. F:;:; O. '3 (I. fI fl. f:t fl. A I?I.A 
[) t)7 /r.,;? ,'75 l'?t.::::nl~ 7 Cj9 (I. (') (I. (3 , 121. (.'1 (I. li't l'i:t fJ 

r r.,7 ,/r1~/'75 tZl;:;::=:l 7. 7i~ fl. rol (t. (3. Q. l:t O. €I A. fl 
(') (.'17 /1~'2""75 07:r.n t;. F:·t (3 (I ft. e fl. e ftl21 (:t. f1 

J fl7 /1~17 /7':) ~r.l: :=:2 ·7. :'i"! A e (I. \3 fl. ~ ,:to A 0. VI 
I) fI7,/Cl7/7':) ;:'~'="1: ~(.1 7. F.2 VI. t3 €1. ill (I. ':' Ii'I f1 Po. l'I 
1 f)i'/~'17 I"'t7~ ftG: St~ -(.'1. fI-=:t fl. (l (I. (1 (I. 0 f.1 A e. ~ 
I) 11'(· .... n7/75 21.:55 8. r.~ \:1. i~1 (:I. e; Col. r::t A. ~ f). f:\ 
r f.'I,·/i17/75 ??: :=:I~I 7 .. , F.l 1':1. (1 (I. e (I A. 1<\. ".1 O. PI 

D r';'/'~'71"7~ 2,?"\ A 6. 7? (I ~1 f.1. (I fl. I?I t;\. r.t f'I,~ 

J ~"i' /(':1'7 ""7~ ~'~~4~ h. ~:"l ft. A (I. 0 i4t:: 4 fl PI ~4". 4 
I) (.',,-/;1;=:,"77.- r.H~I· "'~ 7 fl';" A. ~I 1.1 0 e. (-'I f.1. VI PI. PI 

T t'i·;,n:=;/7~ f.H:"t' ~r. 7. 35 O. Q fl. 0 (I, '" (., PI fl. ~~ 

D O~· /~~\:::,/7~ r;q :I~I~ 7. rl:~ VI. VI (I. 0 (I. \ZI fl. "J PI.~ 

J C'1 ~. ;'L7·:"=~/75 f," : ~t~ 7.7i3 ~.1. (\ 1(1. '3 rl. (I C1 c;'t A P.I 
D ~ri" ,..,rt :=:,'"75 (':2: I~II? 7. ~,7, (t B (I. 0 e. I;' 1).0 f1 0 
I f.'lj' /(,:':;,..."7:') ~,~~: 4~ F:.f'l5 fl fl (I, (I (I. (3 A. c;'t o a 
[) ~.~1' /f1:::/75 r:1.~:~~ 7. r.:~ f\ (-I ~I (I I?t. (I ~':\. ~I '3 fI 
I "";?/t:u~:r"7~ rl-:<: :'i!"i 7 ~~II:I. (;1. i:'t &:1. 0 S::1. '3 CI. (:1 0. 0 
r> O~' ,/.,7't:~:/(·5 f,.,t·r.lr;1 7 I":? ITI. ('"I 0.0 1(:1. C3 ~.3:1.. 2 ='.31.2 
T t;i~" ~·r.'~:1"·7S ';:14:~!=t 7 F;::i (1 (I (I. (I 1;1. '" t.\ A ~. a 
1) (f?/i-,8/75 r.,..t: ::;1 7 ,-,"" ......... fl. fl ",. (I CI. I!I 137. 7 137.7 
I "1'1/r18/-75 r::'~'J'l 7. :'i~ (\ (I /:;1, I) O. f.1 O. PI A. ~ 
() 1;'\7/·1"':=: .... 75 (.1!'):!';1 7. ~l~ (l. 0 1Zt. (1 0. (I (3. 0 O.A 

I fl7 /i'I:;V7~ 'iIi): ~17I ft. '':''5 0. (;\ 0. a o. ~ o. ~ PI. A 
D t;.171,"\:~.175 f 10!45 7. 205 0. a et.0 0. 0 0. 0 e. e 

(A):Y-INiflKElv=DISCHAROE 

2.2~8 



,~~-, 

( 
. .--.... .. 

( ( 

WHITE PERCH DENSITY 

OENSITY(NO. /:1.(ll!I~ CIJ M) 

-------~-------------------------------------------SFlI1PLF. TOTAl. 
(A) TTf'1F.' Vill.I.lNF YOLK-SAC (EXr.LUr:-tNG 

STATTON r'ATF <HP'f'1iN) (CIJ 1'1) E'13t1S LARVAE LF!RVAF JIJVF.HJLFS EGI3S) .-- ---.----- -------- ------ ...... _---- ------ -------- ---------
J E\7 /j.:1/7~ ?1:4~ Fe ':=:5 13 ~ O. I) ~I. 1!1 .~, ~ "'-~ 
[) "'7/;J4/7fi 2C:I ~ 44 7.9(1 iii. A 0. I; Col PI '11 (1 €I. ~ 

J t:1'i' ,:14/7!:i ~~:::.; 7 "I~ e. ':\ fl~ i3 f.1.f.1 PI (I fI A 
() 'Ot7/1.4/7!"O ::::?"!=;A 8. f.2 ~ €I e. () CI. ~ C), '11 ~. a 
I 07 .. ·14 .... '7~ 2~~4~ 8~ 1="1'5 1!1. t:1 0. e E\. fI 1;1. A 0.'" 
() t'.17 ":1.:1/7~ ;::'~'~11 7.~'; t!1. 13 ~). Ct 1,;1. Et 6. A 0. r" 
1 r'7 ..... ·1~;t75 A .. ~t: ~'5 7. 44 f'1. fl (I~ f' >0 ~ (I i'I 

" 0 [) r:17/t~/7!'i 1:'1-1 : 1="1I~ 8.:17 1="1 . .::'1 (I. 1!1. '" fl ~ '" "'.6 
I n7 /'1 ~.'·75 ('1:;'!:'14 7 !"i1: fl 11 e~ ,~ (I .:'1 (I A ~. t) 

() n7 .. '1.!:' .... '75 .... ~ ·'~1!=t 7. ;'i:j ~\ '!i (I, I) O. () /i', fl (I. " 
r 0:17 .... "1.0:; .... 75 1~1'<:::t 4 h,1.':3 O. ft (1 (1 PI, C:t /i'l PI et.~ 
[') ~':\7 ,·:1.~ .... '7~ rt!:j? 7. f:8 fl. fl '(1. @ r •. A fl. 1="1 C:. PI 
T l)7 /:1 ~ .... '75 C:.4··,Q - -.". ............ t PI. ~ ('l. f-:t (;1. (I If.l'~I. fl 3cz,;:'1.8 

D (17 .... ·.1 ~V';'~ FI4 '1~ ;:. 9(1 f,. r.t (1. (\ 1;1. t:) (1. (:1 0. '" 
T (17 "..·:1 5;"~'~~ f1~:"'~ 7 IL:1 Ct. ("1 €I. (\ :1.29. 9 Ft. ~ :1.2::-. 9 
r.- n7,··1.~'."'·7~ Co .. e:;: ;?L':"1 7. ~~~1 fl. '~1 €I. ~, (1. (I f.l. '?I (1 ~ 

I ('\7 .... "1/75 f.<;I' c,g -Col 9'~ fl, (I ~. '" 0. ... fl. r; ('I CIt 

I'> fl7 .. ·21/'~ 14'~1";\ .;. 74 ';1. f1 Ct. &:) 
ft '" (.1 '" fJ ::t 

T (.\7 ,/2:1 "7~ Col<;1' c.ec -tl c..~ 1'1. ~. O. e r,. .., 11. n "'~ VI 
I'> ':\t~~:?·t .. '/75 100::"'':1 7 . .14 fl. (I ~). /;1 0 .• ;t '~I. (I ~. '" 
I tJ.t7/;2;: .. '·75 :1..~:(."5 S. '~I'5 (1. '" O. e 0. 0 (I, !) v... I(l 

0 ,)7 /~~:::/75 :\4 :4"': A. :<:4 ~I. (1 (1. t;1 f.I I(l VI, ... f:1. (i 

J (.l1=V·1.:1./7~ :I~:(.'I';;' ~. ~1: A. ~71 e.. '':1 fl. j.1 r:1~ 11 o. ~ 
I'> 11;::V:J '1 /-.. '~ 14:~171 7. ~n71 13, 0 0. a {:I. C:I O. (I ~. 171 
J &1:=:,"1.1./75 :I ~·(."'1 7 1:=: (\ 0 O. e (1. ('I (I 0 t:l C3 
0 n::: .. ':t:t /75 :I'::;'fl~ 7. j.1,~ I?l 0 ~1. (;) (1 A &:1.0 e'I. A 
J i;IR,':J 1/("~ :1 7 ::14 7. fo3 171. &:I a. 0 (I. 171 ~. "-' e. C!I 

0 ft:~,':tl/7S j,7:1P1 7. 51: n [;1 1';1. "-' 1Z1. n .:t r.t 1(1. (I 

T "'~:,'1.1""7!5 :lA:n'? 7 53 O. 0 (1. €I '" VI ~. ~ 0. 0 
0 i:fR';'11/7~ 1~:62 7.!'i3 (1.0 0-. a a,0 o. ~I e.A 
I 138,'11/75 1.8:55 .5 "'1 a.a 13.0 e.a e.0 0. a 

(A) : t-INTAKF.J [):aDTSCHAPI1E 
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( 
,~-..., 

( 

STRIPED BASS DENSITY 

"F.:NSIT'r'(NO I':L~C,)~ ClI 1'1) _____ ~~ _______ ~ _____________________ • _ Wl _________ ~ 

SI=tt>1PLF. TOT FIt 
(R) TTMF. V,·,III/'1;::" YOLK-SRC (EXCU)l)tNI) 

STATIO,", OATE (!4I?' NT tn (Ct,t t·1") EG(~S LARVAE LARVAE JUVENILES EG(r::\) 

------- ---------- ---------- ------ -------- ------ -------.. ...... --------
J fj.;/(1?17S ~'2:'3'A 7' F:r;; () (1 0, I;l 636. :1 "'. a 63''; 1. 

t> (\t~/~~.:a.1I·7S ~IZ ~?~ 8. 2':: (~, ~1 (1, f:\ 4:::4.3 (:.'.f\ 484 :J 

1 ~.;/:1 C:' /7::; (.h):fI9 7. 70 ':l. r1 0. (I :t.t~3. $I O. \~, 1:2·? 9 
['I fif';/:t '';''1/;"5 1<10'(.19 ~ e.~':'t A. (1 (I, (') "'. iii O. \3 ~ ~ 

1 &7"'::/:1. --7·/·7'5 Ef1. • ~a 7.0=::1. 17\ Q 131,4 18"19, 7 1;1, \3 :t :?:>'1. :I. 
('; r1,;,."'·! '-:f ..... (·~ j:H:~'l A ~3 C:'. ';::1 1'). Q 2::;'J 1 r; ('.0 2F:13. oS 
I 1Z":: ... ·:i ':':1.0''75 C;(~: :U~ 7 (.I~ (1. (1 0, (1 J.~~(lI~I. (. ('1 tj ~(."'"~ A 
() &:1,,>/'1 IV75 (.(?:·1 ~ 7 :;:~ O. i3 t;\. \3 275 !5 ('. ~ 27:"5 ~ 

r (\,:'I:t ',-,,.I7!) r.14· 4(\ 7 :1.13 . f\ 1:1 1;\.13 ~;'!) 8 (:1. (1 ~75 A 

1 (1.:'/':1.(1./('5 1;\4: :<1:,\ 6.~1-I f\ fl {t. €:I 5(~. 7 O. (I 579 7 
T c •• :; .... :lrV7!':i n5:4f.l 7 f::3 C'1. C'I 0. (I (\ I:' 1:1. A 171 At 

D C',,:;/:I (1."75 n!)'4~ 7 .14 &::. t:1 o. (.) ft. (I n A 0. ~ 
1 t\':;/:1"v'7~ ::>;~: oj "". 8. :15 fl. 0 {;I. (.) 24~. 4 ft (.\ 2.15. 4 
('; <,,::/1 f.l/7~ :;~~: fu~t 7.17 C:1 C'I (t. (I :1::::'~. s n. '" :J~-=C 5 
r f'!,::,,.tj 0.""75 ;-:"3~: ?(, r:.. t=il (I. (I C;I. \3 87:::. 5 (I. Ii" f:78 5 
[) f 1,;/t:t .. ":"t .... ·.,:- ... , :;-~:;:,~ 8 "",:.t.::"' 

.' ,: .• ;:j r.1 Ct 0.0 3:5':",3 O.fI :<:53. '3 

I tl,; .... ·1 '1 /7"; ~~1171 : 3:~ 7 53 O. (1 O. I) ," :1.1:~~ :3 e. 171 13·:?,. 8 
I') 0,:./·\ 1./75 ... n·,:") A.. 7J. n. I) (I. I;) 9:t:~. ::; ft. 0 ~:i.8 ~ 

I ~il;""'" 11"'t7~ t"1'1.:r-:~ 7. J:S r\. f.l l:t. 13 27~. 1 (I r.t 272. :L 
D 1;":; ... ·:1·1 ..... 7::-, f.l'l.:~:l. 7. AI, A.11 0. (I :t2R 2 (1 C) 1.::=::.2 
I c;l,V11 ..... 75 Cl~::.If.l 6. ::::3 /31. &:1 f:j, f' 4]:9. ~ Irt. f1 419. 2 
D ~1.:: .... :11./7~) CQ'''14 7.91:1 tJI. \-1 i) (t 177;~. 2 n (lI 177;? 2 
I 17.,,'::/:1 :t /7;:) £:'4 .;;:.:~ 7 :~8 €I ~t 1:\ (1 :15,,1;'1:. S .;'1. r.l 19'::1:<;. !5 
0 &''':;/:1 :1. ..... 75 ... 4' ?8 Po 44 171. f • (I. €t 7:ti:1. 9 I). (.\ 711~1 9 
1 c;f·::,.-'1:1 ..... 75 t:.<=;:44 7. ~:8 Ft. !i1 O. fI :l2,:'.9 ft. (.) :12'::. ~ 

0 (1.:. .... 1.1,.-'(':') (..0::;'4'1. 7. e..~ ~). i:I O. (I 1:~~~. 2 (I. C:l j~5, 2 

I (1.;/1 :l ..... 7~ ~?:::t rl 6. ~3 I). i;:l (1.0 1:1. '3 r,. ('l r.,. e 
0 .. ,·;/J.1 .... 75 ~~! '1 (.'1 7. (I;~ €I. (;1 eI. t:t 14'1.. 2 e. (1 :141 2 
I (1·;/1·l./7!'j ~:? ~ 1 ~ 7. 79 0. Q f.l. t:t :1.28.4 ft. t;\ :12:::. 4 
D (1':\/:1.1/75 :?':ot -1 '" A. 5l (-I, ~I ~. e 23:4. 5 ~. fl 2N.:'i 
I 0,;/1.2/7~ l3i): :<;4 C:=.Sl 8. £1 e. a 146.4 e. 0 146.4 

<A):l-JNTAKEID~DISCHARGF. 
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(' 
i( 

STRIPED BASS DENSITY 

(A) 
STAnr.n~ DATE -- --------

I) t3.:: .... 1.2/7!5 
I (\.; .... 12/75 
I) (.'1-:. .... :I.?/7~ 
I ".M . .Ij ~1"'75 
D ~t';~:1 ;:~/7S 

I (It;i,/j 2.''75 
[) t;1<;'/:1 ~'/7fi 
I "',<\/12/75 
[) n";.J1 ~~ .... t75 
t fI,:; .... :1 ~·/i>~ 
D ~t':=;.~~l ~~.·'''l~ 

I CI6"':1;~/7~ 
[) O';'.-'j ~'/75 
I fl.; ..... 11/7~ 
D ft';""'13."7~ 
I ,=1~ . .Ij ! ..... 7~ 
(') (l6/J1./7S 
I ~)k./"1 :; /7c:t 
[) (.".s ..... 15/7~ 
I (.'s';. ':1."] ...... 75 
D 1'1':'/:1 ~/75 
r ~1-S .. .1:1 3/"75 
(') f,~~r'1 3/7~ 

I f1t5,'1 tS/75 
D ~,r.:,,Ij. h""('~~ 

T CltS/1;:'1'7~ 
() f\~,./:1 tS""'7~ 

I (1';,':1 7 ;'75 
[) '1.V:l71'75 
r (.1';,'1 7/7S 
D 13';,'1. 7 /75 

TII'1F:' 
(HP.·MTN) --------

f:)~::?7 
~12:(.'·"Ot· 

f(~: ClI':) 
(.'(~:;:·5 

r.(~: ~.c; 

~14' :<:9 
f14:s7 
fl~:~l:t 

1?15: 4'" 
?"l ::1.~ 
~··t::I '5 
:;:1:::1. 4 

21': ~715 
f.'1i,,·:1 (I 
('(1: (.''5 
~1 . (.",'5 
(.1'1 ::1 ~ 
ft:'l: "'9 
(."t2" '7?: 

rt"?':5~ 

(.11: 4:;' 
c'5: (011: 

n~''''7 
~.:~: 1R 
~?::1I-:'1 

23: ~.~ 
~3:·j5 
(0,,7\. ?!"i 
(1';:1::1.5 
~H:1fi 
01. :~(:) 

(A) : I"TNTAKE} ()=otS~HAP.t;F. 

SR!'1PLJ:. 
\)01 I.lt·1;:' 
<r~1.I 11) 

------
a ~s 
7. F:~ 
7. 44 
7. ClI!t 
7. F:i 
7. :\..; 
6. 72 
7. 7i-1 
8.:17 
7. J:5 
7.9(1 
7. 7.~t 

7. 7;~ 
7.3:5 
t'. ~1~1 

F. 4:=1 
7. ~J 
7. ~h 
7. 7-1. 
7.1711::-' 
R :17 
7 7~~1 

7. !';~ 
h. ::;::l 
~ ......... c. ,:r:-
7. :C:~ 

7. Po';? 
h. ;:;4 
7.44 
7. J:!70 
7. 44 

,.,.-,\ 
(;; 

I)ENSITY(NO./1~00 CU M) 

--------~----------------------------
YOLK-St'1C 

E'~I'3S LARVRE LARVAE JIJVFNILES --------- ------ -------~ 
0. (I a. 0 :1,1? f.t A. 0 
0.0 e. III 1215. 9 (I. (I 

f.;1. f:) 0. I) 4,!13. ? A. A 
fl. I) 0. (I :142. ;'I fj. a 
f:). ':l (1. I) 12:.;:. fa I!.l, (1 
1;1 13 O. 0 (1. \'I ~t F'I 
j:\ A 0. (I 744. f:) ~ t;1 
fl. A e. (\ fl. f.1 f:). (1 

(1. 1'::1 6. a :1.22,4 A. A 
(\. \:1 O. e 136. :I. (1. A 
1'::1. 11 (I. a (I. (1 25!-. 2 
0. '?I ·f::I. €I f::t. \:1 I). 1:'1 
(1. (t (J.a a. 13 O. VI 
':l. (.1 a. 0 272. :l PI. A 
1'::1. ':l e. (1 ~:1. a n. e 
I). L3 ~I t:l 154. :l Ct A 
I). t;1 a L3 265. 5 e. '" 
A, ~ (1. 1(1 "25:L 2 (1. PI 
fl. I) I::t. I) !'it 8. 8 (1. (1 

171. n t\ a (I. '3 1:1. VI 

~ A O. (1 24.1. ~ 13. t;1 
~. 13 (t.13 i'I. n El. (:) 
0.1::-\ f.t. ~I 1.!.~1, 8 e. (;'I 

fl. 1;1 I:). I;) 146. 4 ft. (1 
(1 1'1 O. 13 O. (:) A. (1 
A 1:;'1 O. a t?!. t?! (01 rl 
f:). C;1 ~I. I) n VI ':l.t?! 
171. crl (I. fl e. }, fl. I) 

(1. e e. e e. e (iJ. (:) 

e. 0 a. e ~. 0 e. €I 
~. (:) 0. ~ 0. " 0. 0 

2.2-11 

( . ./ 

-------
TOTFtl. 

(EXCLIJI)I N/) 
EGGS) ....--.------

:11.9. ~ 
:l?'; ~ 
4(1~. ~ 

142. 9 
:128.0 

0. (I 

744. A 
A. e 

122. 4 
1315. 1 
25'1. ? 

(I. " 
Ct. (\ 

272. 1. 
(., C::1 

154 :1 
2'::'5. tS 
25t. 2 
S·l:~ :c 

I:; A 

244 f4 
RA 

l.T~. 8 
14 ... 01 

~. ~ 
(01. n 
f:t. A 
O. f1 
(1. A 
e. a 
A.A 



c~-" 

i ; 

'J 

STRIPED BASS DENSITY 

!,AMPLE 
(A) THIF. VOI.l'I'1E 

S'iATrON t>F;TF. (Ht.?' r·n",) (CO 1'1) --- -------- -.------- ------
I 05/:17/75 f:\~: 1.13 8, n5 
f) f'~/17""'7~ t.?t?':t9 7 ?05 
i f;'1~/J7;7~ l1~ :1.7 8. (15 
0 (15;:3 7/7'5 (.11:::::~ Fl. :;:5 
t O';./j 7 . .17'5 1':\4: 17 5. 65 
() ~;:;~"·l 71''i"·~ .. ,4: ~I."J F.: f:7! 
t (';:; ... ·:1.7/75 (.'1..1·~;=; f.'.. R~ 
[) r,r./:J 7 ..... 75 r.6:n<1 7 t.=::': 
T ~1'::,1:17./75 2?·r-1~ 7. 3:5 
.... r,':',1:J 7~?5 ~ .. ~~ ~ '''4 7 ..14 

J rv:. .... 17 .... 75 :?3: ;-~;, 7. :C;~ 

() f.!.::,117 ..... 75 ~/",?: :to t=;. 7~ 
t iZ,':'/:1 8,,',"'1 C1A: ..18 n. ~5 
() {1h.,·:J ~: .... ·75 So';;': 1 ~ h. ~::~ 

r ~./::/ j A.·· ... ;·~ (-1'1.::<::::; ~ Ct~ 

() r .. ,':./··1 (-:./75 "':1.:44 F'. <;'(1 

T ;, •. ~/j !=: .... 7!"i (I~" 44 7. J~ 
() r,"' .... J :::V75 (,2: d'~1 r:. 72 
T <:1";;/1 f;V75 /)1,'5(." 

fl "'~ 
f) ,",~/j 8./75 (:\~:41: f'.l ~J 
t ff'::/~ B."'7!"i .:'14:45 "7 ~l; 

J') f1k/':J~/75 (o)4·4i-J 7. ~9 
r &'1;;/:1 :-V7:'i (19'<;<9 -fl. <;1';1 

0 n-s ..... :1 ~:.~·75 t'I~:~:7 f: - . .,. .. ~., 
I €t';,...":l 8/75 ?2: (0.4 7. :<:5' 
[) noS;:l R"7S 2.,~~a 7 ~.~ ........ 
r f',:; ..... 18/7~ ~~::c;!"i 7. :18 
[) 1(:'6,1:18/75 ~~!~s 7.Ci'S< 
I 0,:: .... 1 ~V'?5 ~3:41. 7. 35 
0 t!,,;/.~ R . .I75 23:51~ 6. 9f1 
I €t6/~.9/7S (I~t: 3~ 7, 5J 

(A): I ... n.fTAKEJ 0"0 ISCHARGE 

. ..---......... 
; , 

( 

OENSITY<NI'). /11aOI;t f.:fJ N) 

--------------------------------~------~---~----TI')TflL 
YOLK-SAC (EXCLlID mil 

Eor;s LRRVAE LARVRF. JUVe'tHLES EGGS) , 

... ------ ------ --------- .. --------
r:t 13 (I. I;) e. 13 n f:\ ~. e 
t;\. A O. 0 RA 0. 13 0.A 

. (t. 0 (1. 0 I:I.\) ~ .. " o. '3 
ft.0 fl. (" ~'. I;) 1:1. r.t r:t. a 
f:\ n O. (, O. \) 0. A 1;'1. e-
(1 C) R &;1 O. 0 A.J:\ 0. A 
r:1. €I o. 0 ". 0 0. A B.A 
(l .... (1. a O. 0 ''''.0 A.a 
1:1. 171 (-:1 0 0. a (I. n e.€! 
Il 1(:1 0. I) e. n fl. ,;'1 t:. A 
(1. ~ 1:1 Q (I. B o. I~ A. r, 
'?I. (I e'l. ,) 14:3.8 ('1. A 1';~. a 
Q n 0.13 e. I) e. 0 o. n 
1;'1. C:\ fl. 0 0. (I fl. VI 0. A 
I). n (, '3 11. n e I' 1;1 ~ 

1;'1. A 0.·13 :2.44. 9 ~. A ~.44. 9 
('I "l (1. 13 (1, "1 A. (I e. '" 
fl. 11 €I. ~ O. I;) O. 0 '-'. e 
(1,0 0. (1 (1. A 0. ,:, '-'. n 
~. ft fI ,~ 1:1.7. 2 ft. 0 1:1.7.2 
c:\. (I Ct. C!I 

'" f) "'. '~I e. c,\ 
(I f.'1 e. a (I. I.:) 0. £I O. ('I 

c:\ '~I 0.13 o 0 {;I. c:\ (I. tft 
0.13 'Z,.0 0. e (I. '" 1,lI. i~ 

('. ;;, O. (I (I. 13 O. e O. n 
'" 0 (£1. it f1 ft ~1, 0 e. A 
fl. ("\ O. f1 fl. ,~t 0.0 o e 
(I. (I f,. (1 ('I fI 0. 1"1 '1. P.t 
(I. fl 0. (1 o fl :1.3';. :I. 13E:.:L 

ft. '" O. 0 O. A 0. VI (£1.0 

O. (I 6. a O. €I e a 0.9 

2.2-12 



,r-" /"--"'" 

l( ( / ( 

STRIPED BASS DENSITY 

DF-NSITY<NO./100~ CU M) -------------------------------.. ------
SFl"'~I.F.: TOTAI~ 

(A) T,{MF VOI,lIMF. YOLK-SAC (EXCLUDING 
STATION DATe: (J.!p.·MTtn ((~1I M) f'13135 LARVAE LARVAe: JUVF.NIl.ES EG(5) -- .. ------- ------- ------ -------- ------ -------. ---------

() ~_S ... ·1~t/7S A~:':1:~ t; 72 (I. @ e. et 0. ((1 El. €I 'i' es 
J @~ ... ·j.~t/75 ft·t: ~,t 7. f::~ ~. ~ (I. (1 12'::.9 ~. €I :1.2"'.9 
D €1-::/:t.~""7~ (.'1'1 :?~ 'i- ~C'J ~. r.) 1:'. e ~1. I;:t {t ('I A A 
I f\':V'UV7:5 (.'O·~:1 7 nf-:1 I:' i'I fl. €I fl. l?t ~1. l!c (1 (lI 

I) (1~"':I~V7S C:)?. :12 .::. 72 (1,0 0. El 148.8 0. a :lAR 8 
I ~1':''''''1-:V75 Tt'!.· ;:·t - C'-

t'. '_' '" (I. 0 (1.0 fl. (1 (I. ~ e. (1 

D "1~,":J ~1 .. ""7~ fI~' ~:VJ B. '17 fl. VI El. (I ·6. 1:\ (1. (lI ~, ~ 

J (I~/~1.~""75 ~14::1B 7 :;:5 C::1. 0 e.1:1 fl. 1:1 0. 0 A 0 
I') A':'/'\ '~1/7~ f.14:';'7 7 44 1\ t) (I 11 1=).1'1 (0;1. 0 i'I. f\ 

r ft,s"Ol ~'/7S ~!"i'~fI 7 ;:::~ (~1. C;I fl. e e. 0 t:1. 0 Ct. l?t 
D "t-s,.."j ~·/75 fl~ :~''3: 7. 53 e. (l 0. f,I 0. 0 A. (-1 t;1. ~ 

I n~/·.t r.1.~'7!5 :"1 :~7 7 55 11. ITI '0.0 . A ~I '3. (1 (t. A 

[) \-1':'./:1 ~1/75 2;~: ~J B. ;;.'2 O. (I tl. I;) ~1. ('1 1;:1.13 ('1. A 
J (1h"'t~/7') :::7:. '~17 7 j::~ e:l (0"1 0.1:1 0. e'I e'I. I) O. '" 
D t:'11::""·1c' .. .I7~ 71::1'::; 7. ~9 f.1 n O. 0 t;:1. ~1 fl. A A.O 
I f';::./-;':"':'/7~ Qc;t: (0"11;\ 7. ~~ (I. €1 O. (\ O. e'I e'I. 1:1 (1. (:\ 

[) (.'1';:/~:fl/7~ r-ll~l: nf.l 'i-. 9f-:l (1 r. (I I) (1. €1 :1.44 :9 144. 9 
I (1,,/~f-l""'7~ fll)' ~o 7. 171'?! f.1. ITt O. e (!10 \71. &:1 (I. f.1 
D C;'';/;:·l-:I.~75 (.'11':)' 417\ 8. :<:5 ~I. Ct 13, 0 O. I, (l (I (1 A 

I ~1':'./;:;·1~1""'7~ f,1·j : 4:1 7. ~~ 0.(1 O. fl (1. f.t ('t. s:) e. (I 

D (.)·S/0-;·':'''-75 At,: ']1 6.9(1 171 (1 0.0 e. I) o Cl A a 
I e-S .... ZcV,5 rt-;,!:21 7. 7171 fl. (t (I. €I (I. '3 259. 7 259. 7 
D eeS,,··~·f·'/·75 (.'12'?r.t 13. CI8 ftO O. (I 0. 0 12">. 8 123.8 
I f'1':' . .J;:'!:::/75 ;:-? : ~~:3 6. f:~ O. ~I (1. e 146. 4 0. 1'1 14M. 4 
(') O.:, .... :=''l·/7~ ?~~d~ 7. ;:6 (1 (I 0. €l (1. I?I (1. e'I CI. €I 

I r;1';/:;~'::/7!"i ~?:4~ 7. :1.8 fl. ('1 '3. (1 (1,0 1;1. Coj O. (\ 
[) ~loS""2::I?5 ::-1:: 3:"1 8.:18 O. I':t ~I. 13 (1.0 (1. (I 1:1. f\ 
I ')5/2~·""75 ,"U:I: ~:e; 7.7171 A. f:\ (I .• '1 (1 (1 ft A (1. A 
D e'I';:/;:;~·""7!5 ell): <:i) ;:;. F.>'t B. (l (1. '" (1. e 0. 13 ft. i!I 

r 1:'~/2':·/7~ €l1:2!5 7 7(,1 '3. f) 0.0 129. 9 0. 0 :129. 9 
D ~)'::/2':·/75 tH:~2 7.91:' 0.£1 0. (1 0. 0 0.e 0. f\ 

(A): I-INTAIo:EJ D ... c-rSCHFlRGF. 

2.2-13 



'--~~ ... 

( ( 

STRIPED BASS DENSITY 

DENSIT'r'<NO./i(1)00 CU M) 
-------------------~------~----~-----------~----SAI·lPl.F TOTAL 

(A) T:rt'1;: \/I)I.J JMF. YOLK-SAG (EXCL.LIOING 

STATION DATE' (HR: "'IN) (CI.I 1'1'> F.~OS LARVAE LARVAF. JLIVENIL.ES EGGS) 

... -- -------- --------- ------ -------- ------ --------- --------
I 01$/24/75 C3~:17 7 f.:~ t1.e a.0 o. (\ e.€' r:1. ~ 

[) rl,:::/;:;·4 ..... 75 A2~ 15 7.44 f:I If' f:). III a. 0 o. '-' o. (\ 
I (tl$/24 ..... 75 ~11; : :1.l:1 7. 53 O. (1 (1.0 132.8 1l2. S 21$5 .; 
(\ (1';/24/75 f(~:: £15 7. 26 O. (~ (I. e O. (I e. €I (1. e 
I I"1.:..I?4 .... 75 r(~· ~:=l .;. R~ A. fJ (I. '-' (1. ~ e. 0 0. '-' 
0 ('rS/?4/75 1':14::12 p.. ;:;2 A A O. 0 13. €1 r;1. (.') 0. I) 

r ft~·/;>4/75 fl4 :55 7.7t:1 0. f1 O. (I A. a:) O. ("I A. '.\ 

0 (IrS/?4 .... 7~ f14:55 6. ~\":) 171 (1 f.l. (\ fl. ("I ~. '71 ~.0 

T flr.: ... ·?4/7~ f1~· ~~? 8. fl!') (1 ~ O. (1 0. 0 0. \'I a. 0 
[) r.';:'/~·~/·75 r:1S~5C:1 ;:. 7~ \-1 V.1 O. 0 O. 0 O. (1 R0 
I f1r:...124.'·"7~ ,"1. :~4 f.:. A5 \~1. fl (I. (\ O. I) t:1. 0 e. I!\ 
0 Y\r7':,....~4,,·7S :;:"1 's7 7. ~"G IZ1.0 O. e a. 0 f.1. {I O. e 
I fl~/;':4""'7!'5 ~:? ~ :C.S- 15. R3 (;1. ';1 £1. f.1 fl. I; (1. '3 {'I. a 
D "1';'/?4/7~ ~~2 -?7 6. 72 1'1. () (I. l~t a. Ii) (I. If' ".t. (t 

I f1'::/-;:4/7~ ?~:'19 7. t:'\3 O. f.t (1. (I 0. A 13. a (I. a 
[) \-1;::/~'4/75 2:<: ~ ;;-'1 7. :17 0. (I (1.0 f1 (1 0. Y1 C::I. A 

J f1r: /"? ~.,.Ii"~ r.ll~1 ~ 1. '" 7. E:8 (1. (I (1.13 0. (I 0. (, 0. (t 

D ftt;:/25/7!5 no ~ 16 6. 65 a [:1 a. 0 1;1. €,I t:1. I't e. 0 
t t1';/~'~~/7!:) (11 :"I~ oS.l=n (I. (1 (I. tl (1 f:I 0. ("I f'1 a 
n f:)';/~51"75 (:'1 'H'I p. 17 (I. a fl. (0\ fl. 0 Cl. (I (l ,~ 

I O~./;'·~.,17~ 0::':'1 (1 7.7(1 ft. 1;1 1::1. 0 i.29. 9 fl C'I ~29. f1 
[) (,,; ..... ::-:'5/·75 n;::-·r.2 7. :=!c.:t fl. n Q. Ii'! 0. 1':\ C;t. A RA 
T n~.I'~5""(~ r,~: ~(1 7 ~::;; fl. \1 O. {I fl. f.l e. fl e.e 
D (1~./~·~-'1)7S (-"12:55 8. :?S a. (1 O. 0 (I I~ n. A 0. (I 

J i:'i-S./~~;t7!5 f':!.·4~ 7. :=::3 r:t (1 (1. (-) (I. 0 fI.~ '" VI 
[) "'6/';'5 . .175 (.'G:4~ 7. (-18 a.0 0 .. 1:' €'I. fl t::1. f:I 0. 13 
T n.s/-;.·~;'7~. rI4~:n 7. ~5 fl. ('1 (I.e r,1. {=;1 0.0 ('t. a 
0 t;h~.I~~~/7S (l4::?5 7.17 fl. 11 (I "" 

I) \'I (1. ~ o ('1 

I 1='1.; ..... ;.::::....'75 (.",~ ~ ~:~~t 7 70 11. 0 A. 1;1 €I.e O. a e.o 
0 (I:5n5/7~ 1';1'5 :3i;:1 8.62 o.a 0.'11 a.0 ~.0 e. 0 
t (\':',.1~5/75 22:15 7. 18 e.e O. 13 0.0 0. e 0. e 

<A):I·1NTAKEIO~DISCH~ROE 

2.2-14 



(' 

( '( ( 

STRIPED BASS DENSITY 

DEHSITY(NI) . .I1e~a CU 'M) 

------------------------------------SAt1PLF TOTA'_ 
(A) TTI'1F. VOI.l.IMF' YOLK-SAC (EXCU.lDlNG 

STATTON I)FITF. (HR:NIN> «(;1.1 1'1) F~(3S LARVPE LARVAE JUVENILES EGGS) -- -------- -------- ------ ------- ------ -------- ---------
I) A·;;~:.~..I7S 2?:(."1~ 7.44 1(\. 0 (1.0 13. ~ ft. A (t. ~ 

I e~;,~5/"75 2"l::U~· 7. iff B.0 0. 0 ft. 0 ('\. f1 0. a 
D ~';"";·~.n5 '::'~:$2 8. n:=: /;1. 0 (I. Q ~. e A. ~ ~. ~ 

t r1;:;'."~'~/75 "'0 : ~,'J 7. f.1I;:t 1;1. I) ,!1. (I 0. e A ~ 13.0 
D (tf:./;·~./7S 1;11): ~I~ $. :17 (1. e.t 0. 0 0. fI 0. 0 0. 0 
I ~1t;/~·~/i'·~ &:1'1 :~!"i 7. 17,r.'j 17'. tl ~. 0 O. e'I I:) A (I. 0 
[) ';:1~;':.'·;'''''7~ (oH.::<:" i;<. :1.7 I). (\ O. n • 13. (I (\ f1 e. (\ 
t (1 ....... :::,:.; .... 75 (t?:4'<: - ~"" t: ........ _. n. '" 1;1. ("I (I. 171 ~. f1 0. Q 
[) cl;:.,/~· .. -;./7'5 t:.?: ~(.I $. ;:.? ft.0 (t. (;\ tI. 13 fl. I) R~ 

I r;1.;~·-;·;:..;75 ft'<:: !"if-I 8. (15 ~. ~I 1:1. 0 0. 0 e. 1:1 0.0 
[) ~16 .... #:::.; . .I75 (.'I~·~~ 7. c,.';" Q. (I A fl (1. 0 0. ('\ A. A 
J .. ;~ . .I;:·~:~.I7~ ft~:"'~ 7. f'1I':\ 0. e A. A 1:'1. ft . A. A A A 
() (1~.;o·;·r=:/·75 &;14 :4:0; 7. f;::n O. fI 0. 0 ~l a 0. r-. '-" A 
J (.\p. .... ·~·.;/7~ ~2:r.1.;; 1=:. (.t"'i (1.1::1 (1. 0 0. (\ ~1. (\ 0.0 
[) f.1';.,":;:' .. -;/'75 ?1:4~ ~. 51 (I. 11 (1. £1 (I. fJ r'l. ~ £I. (t 

T (.'1,; ..... ~·,:.; .... 7'5 ~.<;: 11 .; ~:3 e. e \!I (t 0. e (I. ~ f.1. A 
0 (1F."'~: 6/75 23':16 7. :l7 (I. (I ('I. (0\ (1. (I O. fl (I. &:\ 

I (";,;/,-;:-/75 C'ln: ::'I~ Po f1'5 O. \':l a. (l &;1. !:l ('1. (1 €to t:\ 
(') ~;:''''';·7 ..... '7~ ni-I'19 R. ?:~ ('I et R0 O. (j I). (\ A. t:\ 
J (.'\~/;:·7~""/~ n'l • '3~ 8. '1!"i 0. (I O. Q f'I 0 ~. 0 0. CZI 

(') C'. ?:,';·7 .... 75 fl'\ :1'\' F.:. ~1: (t. (I fl, \:1 0. '" (I. (:'1 a. PI 

J (11:, ..... ~~7/75 (12:~'5 7 7(.'1 n. (1 (1.1':l fl. ~ !:l.A A ~ 
f) '!h~"::·? ..... 7~ ~'1:::-' ~:t; 7. F:n €I. \:1 (I. (I (\. (1 fl. (I Ii\ A 
t r.1-S...,':;~7 /75 ~(?: :<:4 7. 53 (I. (1 0. (\ :1'32. 8 a. (1 :t32. a 
D g..::/~:7/7f. "'.~: 1:7 7 So:::- (I. (t (I. fl (t. (I C'J. €\ !:l. a 
I ft';,....;"7/7!5 ",,;1'5'3 7. SJ: ~. (t (t. (1 (1. (I A. ft ft. A 
I) i1';.~~*7 /7':5 1':'4 : dr.', 7. q'~ C\ (\ (1. (I (I. ft Co'. ft (I. a 
I ('1F.,'~'7 ..... 7:'> (IS' 41(\ 7 S3 C:I.13 fl 10 A. ':1 lEI. (;'1 0. A 
D ft~/~:7/7:=; fI5:~5 ,:;. 7? 13.13 ~1, a 0. (I (1. (I £1.0 
I ~.:./:::rv'75 22 ::12 7. ~1: e. (1 O. 13 0. a {'I.e ~.PI 

(') ~1~/:::iV75 22:111 7 :17 A. (I (I. (\ e. (\ 0. ft 0.0 

(A):I·rNTAKEJO~DI~(;HAR~E 

2.2-15 



( ( 

STRIPED BASS DENSITY 

DENSITV(NO ..... j.003 CU M> 
------~---------------------~-----$RI'1PLE TOTAL 

(A) TIME VI)UIM;:: YOLK-SAC (F.XCI..U{) I Ntl 
STATION OR7E (HR:r>llN,) (CLI 1"1) EGGS LRRVAE LAF;VAE JUVENILES EGGS) -- -------- -------- ------ -------- ------ ------- ~-----

t e';:/3:nns ~~: ;,tl 7. !"i3 1':'.0 (I. a 0. e\ @. A ~." 
() ~~/~fV7!") ~~!~,; . .:::. Pol (1 r;1 0. a O. e Ell. A ~.0 

r €17..-'A·'ji5 fH~::14 7 ~1 (I. '" (1. ('I e. (:'J r-:t. A ft. 'iI 
I) fit /i)::V7:5 A,:I' 2'1 8. ~.7 0.0 rl. a ('. (:"1 ft. '"' f1. e 
J (;l7/IH/i'5 (.'1'\ : '?7 f:. f:15 0. 0 f1 A e. (.) f1 fI 0.0 
0 07 '/(.1< .-,,(5 (l'l ~:1 t; -; ~.:; A 0 ('I n ,0. ft o.A £'1. A 
J ,,:,,7 "...·f1· .... /75 (.1:=>:25 7 7\~ (1.0 f.1. (:\ fl. A 'iI. A O. ('I 

D A7 /,,,.~ /7'5 fll : :-;'::1 ~ Ci,,1 r-:t. ft (1.0 fJ. '(.'I f.\ A ~. 0 
T 1;'1,/171":./75 l!.G::14 1=.:.1015 O. (1 13.0 (1. 0 e. a £1. (1 

0 ~)7/n'J'/75 tin::l!'i 7. 44 (I. 0 fl. (I O. (1 Ii\ A a. f.I 
r (17 ""C::1:-.. /75 C-H::l? $. \-IS (1 0 .f.I . t) a €I ft.c;\ 0.0 
() "'7 ..... ~1··.l75 €14!:;"'~ 7. F:f.1 .1:1. (\ e. (1 e. (I 0. (I 1:1. ('I 

I (I;" ...'(\"'./75 1:1*3::1 5 F:. (.',~ 1:1. (\ 1:1. 0 (1 A IZI. A 13. 111 
0 (.'q /rl·:./75 t:l~: :16 Po. .::? n. ('I O. f:l 1H:. (I (1 (.) 1'105 (I 

I (.'17 .... ·(1· ....... '75 (.t.s : (.'1;'; 7.7,,1 .. I. A (I I) (1 f) O. A t::1. PI 
[) 07/1):'./'75 I)':;' I~I'3 7 '~q Col. (t (1. (I 0. ~1 O. ~ ~. ft 
I t='17 . .IC11/75 ~(~ :~B 7. '.I.B O. 0 (I. A fl. A (1. fI '0. 0 
D f17/C'" ... ;·75 ~:L:1: 5(,) 8. :18 (I. t:l a. (I 0. t) A. f.) O. ~ 
! fl'(' /I':"t·~. /75 ~:1.: 5~":"1 A.15 (I. (, (I. (I (I n Ii\ fl A. ~ 
() t;17/~1"!.t .... ·75 ~':l :~5 7.ns e. (1 O. (;1 O. I?I ('I A '). '" 
I A f'.'" (.',., /',!'i ~<:~t3 7 :"1- fl t) O. (I (.'1. f\ n I) ~. I) 
() c:l(' .... ·(.'I·i /75 ~·::"!::"R ~. ~~ 0, 0 (1. (1 fl. 0 et (1 ~. A 
I f,7,' ... ·· /'l~ ?3:44 A. 1~1!'i (.'1 (.'1 O. (.', 124. 2 fl. ~ :124. 2 
[) t:17./'~1· /75 ~.~ :4~?I 7. ~.t; ,-:' ... I O. I) A. n fl. n (-l. ft 
J A.7/n::'/75 f.1f.'1:3:8 7.18 fl. n Ct. I) 0 ... I fl. n fl. '" 
0 (I( /1~1~~/75 rl(.'l:j:2 8. lS O. 0 (I. (I 0. f) c;\. n Q. (1 

I €t7/(';?/?:; ~·t ;25 7. :"3 fl 1:;1 f::'. e :1.32. 8 (?I (-l :1.32. $3 
0 07 ..... (1;)/75 fit: J", 6.48 (1.171 e. (1 (I. 13 ft. 0 I). €I 
I £17 /(.:~/·l~ t::12:2'l 7. :18 fl, e e. 111 0. Ci\ 1:1. PI o PI 
D (17 /(1~~/7:5 ",:?,:j is 8 j.7 0. ft e. (?I a. (1 ft. ft 0. ~ 
r C7/0:~/7~ 113 ::1.1) B. '15 (1.0 0.0 0. €I o VJ a.0 

(A): I-INTRKE, D .. r,zSCHRRGE 
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~ 

, ( !( / 

STRIPED BASS DENSITY 

DENSITY(NO./1ee0 CU M) ______________________________________ T._ 
-------

$Flr-1?I.F. TOl"AI. 
(A) TIME" vnUII-1E ,"'OlK-SAC (EXCLUDING 

STATJI)N DATE (HF.' : NT t.:) (~1I m EGGS LARVAE LARVP,E JUVENILES EGGS) --- -------- ... ------.... ------ --------- ------ ------- -------
r> El7 • .I~~ll75 0~: 1.1':1 7.1':'C\ ~.e e. (\ 0. (\ O. 0 0. a 
I ~17,1r:I?/7S (.'14: (.'1't 8. (.'1~ €I @ fl. e fl. 4:' (\ 13 n. 4:' 
/') (.'17 .... c:t~/75 "hI' (.IC\ ~ 99 \-:'1 fI fl. a e. A (I. e f:1. ~ 
r 07..":12/75 n~::1 ,; ~: A~ (I. (1 (1. a o. ~) B. f:I 0. sa 
f) ;'7/171:::'/75 (-,'~''''5 R !"is r:t. (1 0. £1 \,::1. e 0. e B. f1 
t 1"17/171:-;>/75 (-'1,:,:,,'3 7. ~:8 fIl':l O. (!I fl. (\ (1.0 (:.1. e 
D ('7/.-1~/75 f:'t'; : ('fl7, 7 .• :.~ to) f:t ~. 0 \~. j() fl. A (I. A 
T (17,",:":=!."·7S fit; : ;;-1. 7 71-:'1 r;1. i:l (I. (1 fl. (:1 Ct. (:, 0. f'1 

() r'71"'\~~1"75 n7: ('\17\ ~. R1. f'1 (1 O. (='1 ('~ \:1 e ('\ 0. ft 

t 1':17/('17/75 ~~,71: ~2 7. !"i']. fl (-'1 (1. 13 O. (1 ,:" r:1 e. A 
() r:t7,'(17/7~ 20: ~~~t (' r::? (1 'II 0.0 fl. e fl. (='1 0. 4:' 
I r:17/('17/7~ C1oq:~9 -(.'I .-;;0':';1 leI. (.'1 'f\. 0 I"I.Ct fl A fl. A 
() f17/ft7/7!"i ~'1 :~~ 8 .:.:;? fI A (1.0 (1. (\ 1-:'1 (I €I. (-) 
I €'17, .. l-:"'7,...·7S <'Z:~C:I 7. :1.8 0. 1:1 e. (;,1 t:l. C) (1. €I 0. t:l 
D (1',,"(17/75 ?1: 'H~ f;. 72 n. 1:1 O. I;) 1:1. iii 2507 . .:;: 297. .:.; 

I ("17.-··,":'17 /'7~ 2?· '1~ ~ s::s C:I. "I ('. I(l o .;,l .-,. ('I e f'1 
I) A7,'f1;':""7~ r.H1·r,~ 7. "'9 rl. "I (I. 0 VI. f1 r:t (t e. " 
I ,"I7,'fI::V7!'5 fH~' ~,::; 7. ~:~ (.'1. f'1 €I n 1[1. ('I fl. ft Rf:\ 
[) ",7 .... Cl;.:/ .. ,..4~ 1-:'1'1. • ('I:' 7. r-tB 1"1. (-1 ~ fl n. fl fl. c:t f:. A 
I ')7 ,.. .. -1~::,175 n·t '~5 7.7(1 Q. (\ e. 0 (I t1 (I. (t e. a 
D '!17' .... l':-';3/·7~ fI,;): Vt\~1 7.90 (-\. 0 '3. f:\ e. e (-) A (I. 0 
I ~1; /f'8,"75 ~'?: 4~ 8 C::15 1':\.::1 fl. e O. r-) e. 0 e. l'I 
() (I 7/V1:=: ,,."7:- CI?:5~ 7. '):~ (1.0 0. I;' (1. (I f,1. ,:'1 (I ,:', 

I t)7,:rtt-?/75 n:t:~~ 7. (I'" (1 fl (I. e fl. (-I O. ,:'1 o 0 
/') H7 .. ··~:,8/75 1714: 1''tI) 7.M~ 0. 0 O. (I (I. e e. ('I 0. A 
I .~17 ,"rl:~:"t75 r.14:~~ 7. F.::~ C). (1 (I. (I €I. 0 fl. A RB 
[) .~17 /~!,1P./75 fI4'!'iJ 7. ~:.; 11. (I O. fl 1;:1, ~I @. e A. A 
I 1=) 7,,''::, F:/75 "I~: ;;:9 7' ~'1 (I. (1 (I. e 0. 0 0. ('I O. A 
/') 07 ..... r-18)7~ ",~. 51: 7 c,L~ e. 0 e. 1"1 (1.0 e. fl iii. c:l 
T 07,J''!'1t=c1''75 tlh :!'i'il 8. A~ a. e e. a 1:1. PI fl. iii e. ~ 
D 117 ,,'~18/7f, flO::: 4S 7. ?5 {'I. a fl. (3 O. 0 0. I') 0. 0 

(A): I-INTA1<EJ [,=DISCHAP.t;F. 

2.2-17 



; 

\. 

2.3 BOI'lLINE POINT GENERATING STATION 
ENTRAIHMENT SURVIVAL EXPRESSED AS 
ABUl\TDANCE (DENSITY) RAi·; DATA SUlVJlvll:"RIES, 
1975 



( ( 

STRIPED BASS DENSITY 

DENSITY(NQ /~e00 CU M ) 

SRt'1F'LE TOTAL 
(R) TIt1E TIOE VOLUt'lE ,,'OLK-=,RC < E>O:CLlJ(.' I NG 

STATIO!'I DATE (HI<:: I'1I N) (1) (CU r'D EGGS LRF:VliE LAF.:"iRE JUVENILES EGGS) 
------- --- ... ~---- ------ -------- ------ ------_ .... - ----------

I .(16/03:/"75 23: ~57 O. 2 6. 56 O. (I 305. (1 213:5. 2 O. 0 2440. 2 
[) ~16/04/75 00:15 O. 2 9. 76 O. (1 O. 0 2253. (1 \::1. (1 2253. (1 

D (16/04/75 02:£t9 (1,2 7.1:1. O. 0 (1. (1 i967. :3 O. (1 1967.9 
I €1€'./(14/75 02:27 0.1 7. :::::1 £1. (-" O. (1 25'44. :I. O. (1 2944. :1 
(J 06 ... ··04,"·'75 04:00 -l2i.5 6. 56 O. (I (1, (1 1677, 7 O. (1 1677. 7 
I 06/~14 ... ·75 04:20 -roO. ~I 7. 95 O. (1 O. (, 1257. 6 O. 0 1257. 6 
[:0 0.:;. .. ···04/75 ;;::1: 3:'; O. 4 7. 67 O. « (1. (1 1564. 0 O. (1 :1564. 0 
I 06/(14/75 21:40 O. 4 6. ::::4 1:::1. (1 O. (1 58~,. 2 O. I) 5:::5.2 
I Ot~~"'··04 .... ·75 22:55 O. 3: 6. :::4 I). I) O. I) :1755. 6 O. 0 1.755. 6 
D (11:;/04/75 22: ~57 o. ::: 7. 3:9 O. (1 O. (1 947. 0 O. 0 94;'. I) 

I ..;:1.::: ... ··(1:,/75 00:19 O. 1 7. J9 O. I) O. 0 202:::.:=: 0, 0 202:::. :=: 
[) (:,:;/(:)5/75 00:3:1- O. 1 7. 6? O. 0 ~:;(1. 1- H::24.7 :13:0. 3: 20:=:5.3: 
I (~(·./O~I." '75 01: :;:::::: O. 1 7 '::IC" . -'-' O. 0 O. 0 22i':'::. 8 O. (I 2263. 8 
() O~::.····(t5.,,··75 01:42 O. (1 6. ~.56 O. 0 (1. (1 915. 1 O. 0 915. :1 
[:0 06 ..... ~:)~1 .. ···75 O::;::C·:::1 O. (1 7. ::::1. O. (1 (1. ,3 12:::0. (1 \::1. ~1 :12::::\). I) 

I 06 .. ··'~:1~5,··'75 (C:O:: O. (1 Ea. ~It; O. 0 O. (1 ?is. 1 O. (1 915. 1 
I Ot;/~1:i.··'75 CQ:10 -0. :;:( 7.53: (f. !) O. 0 ~7:26. :1 O. 0 ~726. :I. 
(.\ 06/0~5""'75 04:16 -0. ::: 6. ~S6 1:::1.0 O. (1 1~,25. i O. (I 1525. 1 
[) (~6.···'O5.···75 21 :·V:. 1. C1 7. 11 13. Cl \::1. I) 140. 6 (1. (1 140. 6 
I CoS/O.5/75 21:53: O. 9 6. 56 \::1. (1 O. 0 1.067. 5 O. 0 1.[167. 5 
[> (1tS ... ··OS/75 23::05 O. 7 7. 67 (1.0 O. 0 651. E. O. 0 65:.1. 6 
I (1:::'/05/('5 23::(19 O. 7 ~ C' ~ O. (1 I). (1 15:2.5 O. 0 1 "'·c· C' r:.., ._It;::. ._1.:.... ,_I 

D 06/06/75 00:20 O. 4 7. ::9 O. (1 o. 0 270. ,; O. 0 270. 6 
I 06/'06.,'75 00:::0 O. 4 7. 25 O. 0 (1. (1 551. 5 (I. I) 551. 5 
I ~~16/~)f./·75 01:3? O. :: 7. ~:9 O. 0 O. I) 41~1:'. S' O. 0 405. 9 
[i 06 .. · .. (16 ... ··75 01:::9 1:1.3: 7. 11 O. I) 13.0 421. ::: O. (1 42:1. ::: 
[) O'S/Or;/?S 0:2:49 O. 2 6. 97 O. I) O. (1 :143:. 4 O. (1 14::;:.4 
I o t::'/O 6,.,l75 (12: 51 O. 2 7. 95 I). I) O. (1 2641. 2 O. 0 2641. 2 

(A):I=INTAKE;(J=DISCHARGE 

2.3-1 



( 

STRIPED BASS DENSITY 

(A) 
STAT! Oil OATE 

I 06/06/73 
D 06/06/73 
I 06/86/75 
D 06/86/75 

06/0::4 .. ""75 
[) (~~';'/O~~/7.5 

I (!6/09/7S 
D C6/09/7'5 
D 06/10 ..... 75 
I 06/10/,"':; 
C' (:'6/10/75 
I (1f;/10/7:; 
o ()~::,/:1.(1.···75 

I C6,,·'H)'··75 
D Oi'::/1~::~/75 

I (16 .... ·1(~/7:; 
D ~'6./:J.O/?5 

I e6/10.····7::. 
I (it:: ... ··l0 .. ···75 
[) (1';.,·/10/75 

(.1 (i~';/10/75 

I (1~"::/10/75 

D 0,'::/11/75 
I 06/11/75 
(> 0(;""11/75 
I 06/11/7':; 
D (1,::'/1:1,,"'75 
I 06/11/75 

T,lt'1E 
(HR: t'l1 t-D 

()]: : 51 
03::53: 
04:46 
04 :4::: 
2:1:55 
21:57 
2:2:05 
23:: ~):2 
00:00 
00:04 
00:59 
01:00 
02:00 
82:15 
03:09 
u~:28 

04:24 
04: :<3: 
22:07 
22:10 

.23: :3'2 
23: ::6 
01: 0::: 
01:10 
02: ;;-,7 
~:):2: 27 
0:;:: 40 
0:::45 

(A): I-INTAKE; D=DISCHARGE 

TWE 
(1'1) 

-~;:1. 2 
-(1,2 

(1.4 

0.4 
Ci. :3 
1. 0 
1, (1 

1. 1 
1, 0 
O. 9 
O. ::: 
O. ::: 
O. 5 
(;: •. 5 

-9. 9 
O. 5 

-9. 9 
o. ::: 
1. 1 
1. 1 
1 n 
1. (1 

o. ::: 
o. ::: 
O. 5 
O. 5 
O. (1 

o. 1 

SAMPLE 
VOLUME 
(CU M) 

6. 56 
7. :;::1 
7. 39 
6. 97 
6. 56 
7. 19 
6.5t=; 
6. 56 
7.3:9 
7. :i9 
6. 70 
7. 95 
6. 7~~1 

tS.7(1 

7. ::::1 
6. 7(1 
7. E:1.. 
6. 70 
"?, 9~:~ 

6.9'{:-
6. 9"( 
7. 95 
7. 67 
.., ~.r: 

(. "::"-' 

6. 56 
I':,. :;;:4 

7. ::::1 
(3, 70 

,.-, ( . 

EGGS 

(I, 13 
0.1<1 
O. 0 
O. €1 
0, I) 

O. I) 

(1. ~:1 

(1, (1 

O. I) 

O. (1 

(1. 0 
O. (1 

(I, (I 

O. €i 
O. I) 

(1. (i 

2.3-2 

O. 0 
O. (1 
O. (1 

(I. (I 

O. 0 
(1. (1 

O. (1 

O. (1 

O. (I 

O. 0 
0, (I 

0, (I 

DENS IT'r' (NO. /1000 CIJ 1'1 > 

'r'OLK-SAC 
LAPVflE 

(1. (1 

(I, (1 

(1. (1 

o. (1 

o. (1 

0, (1 

0, (1 

O. (1 

O. (1 

O. (1 

0, (1 

O. (1 
O. (1 

O. (1 

0, (1 

O. 0 
O. (1 

O. 0 
101. 101 
1:1. (1 
(1.0 
O. 0 
O. 0 
('. (1 

O. (1 

0, (1 

O. 0 
O. I) 

LAF;'· ... AE 

457. 5 
3::::4. (1 

541.. 1. 
716. :3 
152, 5 

9. (I 

o (1 

O. 0 
405. E: 

O. (1 

1.49.3: 
O. (1 

44::;:. (1 

o. (1 

512. I) 

O. 0 
3:::4. (I 

O. (1 

125. ~: 
1.43. 4 
1.43, 4 
503, 1 
130, 3: 
137. 9 
30~ (1 

146. 3: 
(1, (1 

44:::. (1 

JU',iENILES 

(1, (I 

(1. (1 

1:1.0 
O. 0 
0, (I 

0, (1 

1:1. I) 

O. (I 

O. (1 
O. I) 

O. (1 

O. 0 
O. 0 
O. (1 

O. (1 

O. (1 

O. I) 

(1. (1 

I), I) 

0, 0 
O. 0 
O. (1 

0, 0 
O. 0 
O. I) 

O. 0 
0, (1 
O. (1 

TOTAL 
< E>--~CLU() I NG 

EGGS) 

457. 5 
3::::4. r::1 
541. 1. 
716. 9 
:152. 5 

o. (1 

(1. (1 
0, I) 

405. ::: 
(1, I) 

149. 3: 
0, (1 

44:::. (1 

o. 0 
512, (1 

O. I) 

384. (I 

o. (1 

125. ::: 
143. 4 
143:.4 
503. :t 
13:0. 3: 
13:7. 9 
3:(15. I) 

146. 3: 
O. (1 

44::;:, (1 



'----'-'" 

( ( 

STRIPED BASS DENSITY 

DENSITY(NO. /1000 CU M ) 

SRt'lPLE TOTAL 
(A) TIt1E TIOE VOLUNE 'r'OLl<-SAC (EXCLUDING 

~·TAT10N C'ATE (HF:: t'1It-D (m (CU r'D EGGS LRF:',/AE LRF:',/RE JUVENILES EGGS) 
------- -------- ------ -------- ------ --------- ----------

Co 0';'/11/,'5 21:12 (,1,3: 6. 70 0, f::1 O. ~3 149, :: ~3. 0 149. 3: 
I 005/11/,'5 21:25 O. J: 7. 95 O. 0 IZI.O 628. :=: O. 0 62:::. 8 
D (h':./11/,'5 22:3:3 O. :::: 7, 6'(:> (1. 0 O. 0 26(1.7 1).0 26~Z1, 7 
I (1);/11/,'5 22:1.7 O. ::: '1.3:9 IZI. (I O. (1 405. 8 (I. I) 405. ::;: 

Co 06/11. ... ··,'5 23::3:5 1.1:1 7. E.7 O. (I (I, (1 13:0. :: O. (I 13:0. 3: 
I 06/11/('5 2:3::41 1. I) 6. 56 (1.0 (I. (I 61.0. (I IZ1. (1 610. (1 
I Ot;/12/'('5 (iO:52 1. (1 7. 95 O. (1 (1. (1 1.25. :::: (1. (1 :1.25. 8 
(l Ot-:/12 ... ·''('5 Ot): 53: 1. 0 7. 39 (I. (I I). I) O. (I O. 0 O. (I 

I (16 .... ' 12/'('5 01: ~;1 o. ::: 7. ::'{5 _ZI. (I O. 0 O. 0 O. 0 O. (I 
() (i ~.:. ,/ 12 ."., (' ~5 01: :;3: o. ::: 7. :3:9 O. (1 O. (1 O. 0 O. 0 O. 0 
() 06./12./('5 02:53: O. 6 7. 11 O. I) O. (I O. (1 O. 0 O. [1 

I O~; .. /12."'··?5 02:57 (1.6 ....,. c:'-::. 
( •. _1":;. O. 0 O. 0 53:1.1 (I. (1 53:1. 1 

D (1:;,/12/i I 5 OJ: : 5~5 o. :: 6. ~56 (I, I) O. 0 e. t1 (I. (I (1.0 

I (11=':'/:12/"('5 04:03: O. 3: 6, 56 (I. (1 O. (1 i~:'2, 5 O. (1 152. 5 
I O~';/12/("5 21:13 (1.6 7. :,,::1 (1. (I O. 0 O. 0 (1. (I O. I) 
[:t 06 ... ··12,···'"(·5 21.:15 -9, 9 7. :::::1 e. ~) O. (1 3:::::4.0 IZI. (1 3:::4. (1 
() l1r,;/12.····?5 :;',2:12 O. 6 6. 97 (I. (I O. 0 11.46. 9 (I. (1 1146. :;. 
I 06/12/'?5 22:16 O. 6 7. ::::1 1).0 O. 0 12:::. (1 O. (1 12:::. (I 
[) 06/1:~/(t:, 23: L~~ (1.9 7. 11. 0. 0 O. (1 562. 3 O. (1 562. 3 
I 06 ... ·12/,·5 23:14 O. :;. 7.3:9 O. (1 O. (1 405. :;.. O. (1 405. 9 
D 06/13:/'('5 (10:21 1. 1 7.3:9 O. (1 O. (I 405. ::: O. (I 405, 8 
I 06.",.tlJ:/75 . (to: :;:0 1. 1 ? 53: O. (I O. (1 7::'.t;':'.7 O. 0 796. 7 
(:0 (tG ..... l:3:/'(·5 01 :3:1 1.. i 6. 70 O. 0 O. (1 149. 3: (1. (1 149. 3: 
I 06/13:/("5 01: ::5 1. 1 7. 25 O. I) (1. ~~1 ~,~51. 5 (1. (1 551. 5 
[) 0,:'.,'1:3:/,'5 02:25 i. 1 7. 2:~ O. (I O. ~) 413:.6 O. (1 413 . .; 
I ~~1~':,/·:.1.3/"(·5 02:27 1. 1 7. ::.1:5 ~Z1. (1 0. (I :1.25. E: (I. I) 125. 8 
I 0':'::/1:3:, .. '('5 (13::11 1. (1 7.3:9 (I. (I O. (1 27\), 6 O. (1 270. 6 
[) Oi':·/13:/75 ((3::15 O. 9 7. 25 O. 0 (1. (1 551. 6 O. (1 5~.H. 6 

(A): I-INTAKE; D=DJSCHARGE 

2.3-3 



( 

STRIPED BASS OEtlSITV 

(A) 
STATION 

D 
I 
I 
o 
[:. 

I 
I 
[) 

I 
[) 

I 
[) 

I 
[:. 

I 
[) 

() 

I 
I 
D 
I 
[) 

D 
I 
D 
I 
I 
[) 

[)ATE 

06/13/75 
06;~3;75 

06/16/75 
06/16/75 
(:~;/:1.i;/(:3 

06/16/75 
86/16/75 
86/16/75 
86/17/75 
06/17175 
06/17/75 
06/17/75 
(16 ... ·1?/7:, 
86/17/75 
06/17/75 
06 .... '17/'7:1 
06 ... '17"/75 
Of':'./17,/75 
06/17/75 
06/17/75 
86/17/75 
06/17/75 
Oi.:. ... ·'1 ? /7~t 
86/17/75 
06/18/75 
06/18/75 
06/18/75 
O~::/1:::/75 

Tlt'1E 
(HF.: : I'1I N) 

04:00 
(14::1.2 
21:12 
21:13: 
22:12 
22:29 
23:10 
23:11 
00:81 
00:06 
08:59 
()1: 11 
02: 1:: 
02:17 
0:::0:::: 
0:;::15 
C4:00 
04:0:1. 
21:1q 

21: ~~5 
22: 1~~ 
:;:;2:25 
:=~:;: : 16 

• "':',r=", 

00:14 
00:18 
01:80 
01:11 

(A):I=INTAKE;[)=DISCHARGE 

TIDE 
(1) 

O. 7 
O. 7 
O. 2 
0, 2 
O. (1 

O. (1 

-0. :l 
-0. :1. 

O. :1. 
O. 0 
O. :2 
L),2 

~1. 5 
O. 5 
O. f· 
O. 6 
O. ::: 
o. ::: 
O. 5 
r1,5 
o. 2 
o. ;;:: 

-0. 1 
-0. :1. 

-0. :2 
-0. :2 
-~1. :2 
-0. :2 

Sflt1F'LE 
VGLUt'lE 
(CU t'1) 

6. 70 
7. 9~, 
""? s:::-. 
i. ,_1":'--

6. ~56 
7.3:9 
6. ?f1 
-;; c=-:. 
(. ",'..,:. .. 
7. 81 
6. 70 
7. 67 
& 84 
7. 81 
7. 95 
6. '?O 
7. 95 
6. 56 
7. 11 
7.53: 
6.7(1 
6. 70 
7. 39 
6. 70 
7. 81 
& 84 
& 84 
7.5:( 
7.53: 
6. :;::4 

/---

( 

EGGS 

O. ;;'1 
O. () 
O. (1 
(1. (1 

O. (1 

O. ~) 

o. ~:1 

O. 0 
e. 0 
(1, (! 

O. 0 
O. (1 

O. (1 

(1. "-1 

(1. (1 

I:'l (1 

'<:1. (I 

(1.0 

O. (I 

O. 0 
O. (1 

O. 0 
O. 13 
O. (1 

O. I) 

O. (1 

O. (I 

O. 0 

2.3-4 

DENsn .... ·(NO. t':t(I(n) ClI N ) 

'T'OLK -StiC 
LA F.:·· ... AE 

0.13 
1:::1. (I 

0.13 
(1.0 
O. 0 
O. I) 

O. (I 

(1. (1 

(1. (1 

O. (1 
O. 0 
(1.0 

O. 0 
O. 0 
O. (1 
O. (I 

(1.0 

0.1:::1 
O. (1 
(1.0 
(1.0 

O. 0 
O. (1 

O. (1 

O. (1 

O. (1 

O. 0 
O. 0 

LRF.:'·/AE 

29B. to 
377. 3: 

0.\:':1 
O. (1 

(1. 0 
O. \3 
O. (1 

O. 0 
O. 0 

:130. ? 
O. 0 
o. (1 

O. \:,:1 

O. 0 
O. (1 

152. 5 
(1. (1 

:132. ::: 
O. 0 
(1.0 

:1. ,",.", -, -=: .. _1, ...::. 

O. 0 
12:::.0 

O. (1 

(I. (1 
O. 0 
O. 0 

292. 6 

JUVEt·lILES 

(1. (1 
lC). 1;:1 

O. (I 

152. 5 
O. 0 
(1. (1 

(1. (1 

13. 0 
O. 13 

13:0. :;:: 
O. 0 
o. (1 

(I. 0 
O. 0 
(I. (1 

O. 13 
O. 0 
(1.0 

(1.0 

O. 0 
O. (I 

O. 0 
O. 0 
O. (1 

14;;. ? 
O. 0 
O. (I 

O. (1 

TOTAL 
(EXCLUDING 

EGGS) 

29:::,6 
'377.3: 

(1.0 

1.52. 5 
O. 0 
O. 0 
(I. '<:1 

(1.0 

O. 0 
260. 6 

O. 0 
O. (1 

O. \) 
(1. 0 
(1. () 

:1.52. 5 
O. (1 

:1. -:: .. -.. 0 .::-.:... "_, 

'<:1.0 

O. 0 
1.3:5. 3: 

O. 0 
12:::. I) 

O. 0 
:1.46. ? 

O. (1 

O. (1 

292. E. 



STRIPED BASS DENSITY 

(A) TII'lE TIDE 
STRTIon DRTE (HF.: : tH t·!) eN) 
------- --------

(1':'/1:::/75 0:1.:53: O. 0 
D E16/~t:::/75 02:02 0.1') 
I £16 ... ··:1::::/75 02:45 O. 2 
[) o G ..... 1 f: ... ·· 75 02:5::: O. 2 
I eG""':t:~:/75 0:;::45 ~1. 5 
[i C6.·· .. 1.::: .... ·75 (1:3::45 ~:1. 5 
[) 06,/'1 :::/"75 21:0G O. 6 
I 06./1:=:.····75 2:1.:14 (t. G 
() 06/1:::,/75 21:57 O. 4 
I (1,:':'/1.::::/75 22:01 ~~1. 4 
I 06/:1.::: .. ···75 22:3:6 O. 3 
[) 06.···'.1.:::,····75 2:::::46 O. :3: 

06 .. ··'1:::/'75 :;-~::: : ::::1 O. 0 
() ~16''''·1::: .. '''75 2::: :3:2 O. 2 
(i 06/19.".'75 O~~1: 2~5 O. (1 
I (1.:.:./1:=1, .. ··75 01.:17 -0. 2 
D 06.,.':19:··'75 01:21 -0. :2 
I 0'S/1.9 ... ··75 02:0,; -0. :t 
() Ot:?·/19 ... ··75 (,12: 11 -0. 1 
I 06./1~:.1.,,··75 0:·. : 02 O. I) 
[) O':':'/'1::-l/'7:t 0::::0::: -9. 9 
D 06/1::::/75 0:::: .01:;:: O. :2 
I 06./j.9.~'7::, 0:::: 4::'-l (1.2 
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STRIPED BASS DENSITY 
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(A): I=INTAKE; D=DISCHARGE 

TI()E 
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O. 1 
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o. :: 
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O. 6 
O. tS 
O .. ? 
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O. 2 
O. 2 
O. 1 
O. 1 
O. :2 
O. :2 
O. 4 
O. ~ 
(1. ~5 

O. 5 

SAMPLE 
VOLUME 
ecu M) 
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7. 2~:; 

t::-.56 
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O. (1 
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O. (I 
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O. (1 
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O. 0 
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O. (1 
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2.3-8 

LARVAE 
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O. (1 

O. (1 

O. (1 
O. (1 
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O. (1 

O. (1 
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O. (I 
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(1. (1 
(1. (1 
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[) 07 ,~'r:1:3:""'75 1:;:: ~:.O -0. 1 7. E:i O. I) o. 0 [1. 0 O. (1 O. I) 
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0';:/05,·'(,5 
06.····~:1:, ..... 75 
OI:·/'O::t/7~, 

06."'(15'''.'75 

:~~~:~::~~:~:::;: ~ 
(1r;/O::./75 
06 ... ··0:;/75 
(It;{·05./75 
06.····05/75 
(-;6/·(;~~·."75 

~~i'::/(~:1/75 

(1 ~'. ,0'.1 (~(; ."., , !:I 
06/06/75 
06/06/75 
06,/'0':';/75 
86/05/75 
06/06/75 

TIt'1E 
(HF::t'1IN) 

2:3::57 
00: 1!:, 
~12:09 
02:27 
04:00 
Cq : 20 
2J.:36 
21:<0 
22:55 
~~~2 : 57 
00:19 
00:33 
01:38 
01:42 
03:00 
03:03 
04:10 
84:J.6 
21:45 
21: ~5:3: 

~~~ ~ g~ 
00:20 
80::0 
01:37 
01:39 
02:49 
02:51 

(A):l=INTAKE;D=DISCHARGE 

TI(:.E 
0·1) 

~~1, :2 
0, 2 
(1.2 

o. :1. 
-0. 5 
-~1, 5 

O. 4 
o. 4 
0.3: 
O. 3: 
O. :1 
o. :1. 
C' .. 1. 
O. (1 
O. 0 
O. (1 

-0. :::' 
-0. 3: 

1. (1 
o. 9 
(1. 7 
(~. 7 
~::). 4 
o . ..; 
(1.3: 
(1. ::::: 

o. 2 
(1. ::::: 

SAMPLE 
VOLUME 
(CU M) 

6. ~~;6 

9. ('t;. 

7. 11 
7. :::1 
b. !:,6 
7. 95 
7. 67 
6. ::::4 
6. :::4 
7. :::'~9 

7. 3:~ 
7. 67 
7. '':~5 

6. 56 
7. :::~ 

6. 56 
7, 53: 
6. ~~;6 

7. 11 
6. 5~':' 

? t.:;'? 
6. 56 
7. J:9 
7. 25 
7.3:9 
7. 11 
6. 97 
7. 95 

EGGS 

o. ~) 

~::I. [I 

~j. a 
o. ~) 

o. (1 
o. (1 
o. (1 

~~1. (1 

'-'I. (1 

0.1:1 

o. 0 
(1. 0 

22E.3 .. 7 
o. 0 
O. (1 

1::::::0. :: 
::1:::6. (1 

O. (1 

O. (1 

411:::. 1 
o. 0 

5((;:3:. 2 
~~I. 0 
O. 0 
O. (1 

O. (I 

0.1<:1 
5(C.1 

;(-~\ 

2.3- 1 0 

DEt·'5I T'l'(NO. 110(H) CIJ M ) 

'T'OU<-SAC 
LFiF.:'./t"'lE 

O. I) 

Cl. (1 

o. \01 
o. (1 

\01. (1 

o. 1:':1 

o. 1:':1 

o. (1 

O. 0 
o. 0 
o. (1 

O. (1 

O. 0 
o. (1 
O. 0 
o. (1 
O. 0 
O. 0 
o. (1 
o. 0 
O. (I 

O. 0 
o. Cl 
o. (1 
o. 0 
o. (1 

O. 0 
o. 0 

LAF:\·'AE 

2897. Sf 
:;:07, 2 

1265. :1. 
12:::0.1 

915. 1 
50:;:.1. 
7::::1.9 
877. :::: 
:::7'? ::: 
135. 3 

1487. 9 
781. 9 

1006. 2 
4~~ c 
~,. ~ 

1024. (1 

457. 5 
265. 5 
:;:O~i, (1 

562. 2 
o. 0 

£.51. t; 
1::"72.7 

67t;.3: 
o. 0 

135. 3 
702. 8 
844. 0 
125. 8 

JU'· ... ENILES 

o. (I 

(1. CI 

1.':1.0 
o. (1 

o. (I 

o. (1 

o. 0 
o. (1 

o. (1 

O. 0 
o. ~) 

(1. 0 
(1. (I 

o. (1 
o. 0 
o. L) 

\01.0 
o. 0 
o. (1 

o. (1 

(1. (1 

o. (1 

(1. (1 

o. (1 

o. (1 

O. 0 
(1. (1 

O. 0 

TOTAL 
(EXCLUDING 

EGGS) 

2:=:97.9 
3:~~17. 2 

126~5. 1 
12:::0.1 

915. :1. 
~5(1::. 1 
7::::1.9 
(;:77. :::: 
877. 8 
135. 3 

1487. :3 
781. 9 

1006. 2 
457. 5 

1(124. 0 
457. 5 
265. 5 
305. 0 
562. 2 

o. (1 
651. 6 

:1~:72. 7 
f.:,{'t:, • ..5 

(I. (1 

13:5.3: 
702. :=: 
:::44. I) 

125. 8 

( 



(~.- /""---.. 

'f 
\ 

WHITE PERCH DENSITY 

()EN5 I n' (NO. /:1000 CIJ N ) 

5ANPLE TOTAL 
(A) Tlt'lE TIDE V c: L U t'1i::: ... ·OLK-SAC (D(CLU[) I NG 

STATIOn ()ATE (HF.: : t-1I N) (1'1) (CU r'l) EGGS LAF:VRE LARVRE JU·· ... ENILES EGGS) 
------- _ ..... _----- ------- -------- ------ --------- ----------I (i6/·~~16/75 0]:: 51 -(1. 2 6. 56 (1. ':;:1 O. (1 :1..52. 5 €I. €I 152. 5 

D '.:16,"/l:~G/75 0::;:: 53: -0. 2 7. E::1 O. 0 O. (1 3:::;:4. (1 O. (1 3:::;:4. (1 

I 06'''··OI':.,/7~:; (~4: 46 o. 4 7.3:9 (1.0 O. (1 €I. (1 €I. (1 (I. (1 
[) C;:~6/06/75 04: ·4':: o. 4 t'=:.97 o. €1 1<1. (I :14:,. 4 O. (1 :143:. 4 
I tZ~~;/09/7~; 2:1: ~55 O. 9 6. !S6 O. €I O. (1 O. (1 O. 0 (1. (1 

D C~'::.···IC9./75 21:57 :1. (1 7.3:9 1<1. (1 O. 0 405. ::: O. I) 40:: •. ::: 
! 0-:'/0'3/75 2:;~: 05 :1. (1 6. :-,,:; O. (1 0. (1 ~:::1. (1 (1. I) O. (1 

D (;·7./09 ... ··75 2:::::02 :1.. :1 6. ~:;6 O. (1 O. I) 152. 5 O. 0 :1..52. 5 
0 l1~./.1..0/7~, 0:::':(:0 :1. I) 7. 3:9 (1. (1 (1. (1 O. (1 O. (1 O. (1 

I (16/10/75 00:04 O. :3 7. 39 O. (1 O. (1 1:;:5. :;: I). (1 1~''''' -,. ':;"-', _ .. 
t) ~~6/:l0/75 ~1(1: 59 O. ::: 6. 70 O. 0 O. (1 29:~:. 7 O. 0 29:::,7 
I 06/1~::/·7~.5 (11: ({) O. 8 ? 95 ~::), (1 O. 0 e. C.Z1 O. (1 O. 0 
[:. 0f./l~~1,""75 (1~:::::IXl O. 5 6. 70 O. (1 (1. (1 29::::, ,; 1;;:1. (1 29:;::,6 
I Oi;/'1 o ... ··?:~ (12:1'5 (I. 5 6. 70 O. (1 O. 0 O. €1 O. 0 (1. 0 
[) 06/:1.0/75 03::09 -9. 9 7. E::1. O. (1 O. 0 12:::. (1 O. (1 12:::. (1 
I CE·/:10/75 (13::;;,::: (1, ~5 6. ('(1 1:::1. (1 O. 0 0.1<1 (1. 0 (1. (1 
D (16/1(~""75 04;24 --:;', :3 7. ;::1 O. (1 fl. (1 12::::. (1 O. (1 :1:2::::. (1 
I 06/1(~/75 04: =:;::;: O. ::: 6. ('0 O. (1 O. (1 O. 0 O. 0 o. (1 
I (1';.· .. ·10 .. ···75 ~::2:07 1. :1 7. 515 O. (1 O. 0 125. t: o. (1 1.25. 8 
D 06,,"10,.,"75 22:10 1. 1 tS. 97 O. (I O. (I 1:"-;0-,' ~ 

__ I ( ":" ..... 1 O. (1 573. 5 
(:0 06/10 .. ·· .. 7'5 23: :3:2 1. 0 ,S.97 O. (1 O. (1 43:0.1 O. (1 43:0. :1 
! ()t';/1(~/··7::; ~~3: :'6 :1. (1 7. S~:I (1. 0 O. 0 O. 0 O. 0 O. (1 
() O:::-..... ·11/7::i ~):1.: 0::: O. :;;: 7. i':'7 (1. (1 O. (1 13:0. :: O. (1 :13:0. }. 
I 15':'/11/75 01:10 (1, :=: 7. :;::5 o. ~3 O. (1 13:7. 9 O. (1 :137.9 
[) (~6'''··il/·75 ~3:2: 27 O. 5 6. 56 (1. (1 O. 0 3:(15. ~~1 O. (1 }.~:::15. (1 
I Oi':·/11/75 O~::::: 27 O. 5 ,.:;. ::;:4 O. (1 O. (1 O. (1 O. (1 O. (1 
() 06/1:i/75 03::40 O. (1 7. :::1 O. €1 (1. 0 O. (1 O. (1 O. (1 
I 06/:1.:1./75 1<13::45 O. 1 6. '?O O. (1 1:::1.1<:1 447. 9 fl. (1 447. 9 

(A):I=INTAKE;D=D[SCHARGE 

2.3- 11 



( ( ( 

HH I TE F'Et=:CH [)ENS I T',' 

DENSITY(N~ /1000 eu M ) 

SAt'lF'LE TOTAL 
(A) T1 t'l!:; TI[)E VOLUt'lE t.,'OU<-SAC ( E:X:ClIJe' I NI3 

5TATIOt·J DATE (HR : r'1! t·!) (t.1) (CU r'D EGGS LF!:'~'·.·tl~E LARVAE JU ... ·'ENILES EGGS) 

------- -------- ------ -------- ------ ---------- -----------[l (1';'/i:l../7:~ 21:1:::: O. ::( 6. ;·:'0 O. (1 O. (1 ~;97. 4 O. (I 597. 4 
I e6, .... 1.1/75 21: 2~3 O. 3 7. 95 O. 0 O. (I 1:?5. ::! I). I) 125. ::;: 
D 06/11'/'75 22::3:3: O. ::: f.',67 O. 0 f1.0 5;;':::1. 3 O. I) 521. 3 
I (16/:1.1,/75 2:::::3:7 O. ::: 7. 39 O. (1 O. (1 405. 9 13. I~I 405.9 
c' ~::16/1 :1/(~5 23::3:5 :l.. rl 7. 67 O. (1 (1. 13 5::;:1. 3: 2E·f1.7 7::::2. (1 

06/1:1./';::-5 23~: 41 1. I) 6. !:,6 O. (I (I. I) 457. 5 I~I. (1 457. 5 
06 ... ··J.2(' ... 7~S (1~:1 : ~~2 :1.. (I 7. 95 O. 0 O. 0 - .. -:0-:0 - .. .::.( ( . .:;. (1. ~1 3:77. 3 

(', Ot::' ... ··12/75 (1(:) : ::~:3: 1. (I 7. :;'::9 O. (I O. 0 676. :: (1. (1 676. 3: 
I Ct;./12 ..... 75 01: :51 O. ::: 7. 95 fl. I) (1.0 :3:77',4 O. (1 ::::77.4 
[) ~:::;C./12/·7~, 01 : ~5:~: O. :;:: 7.3:9 O. (1 o. 0 10:::2. 1 O. (1 10:::2. 1 
D Oi7./1:~./'75 (1:;~ : 5:: O. 6 7. 11 O. 0 O. 0 562. 2 fl. 0 562.2 
I 0':'./1:2,/75 02::,( O. 6 7. ~1J: O. 0 O. (1 ~,:::::L 1 O. (1 ~,::::::1.. 1 
[:0 (;.-;/12,""75 e::r.: ~.S5 O. J: 6. ~36 O. 0 O. 0 762. 5 O. (1 762. 5 
I C':::/1~,..'75 0-1: 0::' O. 3 6. ~i6 O. (1 O. I) O. (1 O. (1 O. "-' 
I ("l':~""':1.;:' ( ... 7:1 21: 1::: O. 6 7. :::1 O. 0 O. (1 896. (1 (1. 0 896. (1 
[:0 O(/1:~/i"5 21: :1.:5 -9. 9 7. :;::1 O. (1 O. 0 5:1.2. 0 O. 0 5:12. t1 
[) ~::)6/12 ... ··?5 22: :1.;;', o . ..:: 6. :':.17 O. (1 O. 0 573:.5 O. 0 573. 5 
I ef./12/75 2~:::: 1,S O. f. ('. :::1 O. (1 O. I) :::96. (1 O. 0 896. (1 
D (1.:-· ..... 12/7~5 23:12 O. 9 7. 11 O. £1 0.1:;:1 140 . .; O. 0 140. 6 
I (:6.····12.,··75 2:::::14 (1. :3 7. :;:9 O. I) (1.0 :::11. f. O. I) ::;:11 . .:: 
D (i6/1:'/';-:'~, 00:21. 1. :1. 7. ::::9 O. I) I). 0 :::11. 6 I). I) :::11.6 
I 06 .. ···13: .... ·75 0':1: 3:0 1. :1. 7. ~:'3: O. (1 13:2. t: ::9::::. 1- O. (1 5:3:1. 1 
[) 06./13'/75 01: :::::1 :1.. 1 G. 7~:::1 I). C, O. I) 59"? :: O. (1 597. 3 
I O'::'/1~:./7~, 01: :.,::", i.1 -:0 ·-.c 

( • .::: • .,1 O. (1 O. (1 1:3:7.9 O. 0 1:~7. 9 
[) ('S .... ·13/75 ()2: 2::1 i. 1 7. ~5 O. 0 O. I) 1:::::7.9 O. (1 137. 9 
I OC/:1.:?/75 02:27 1. 1 7. 95 O. (1 O. I) I). 0 O. I) O. (I 

I (11:'/13:/75 03:L; :., (1 7. ::(9 O. (1 0.1::1 1.3:52 . .:: O. I) 13:52. 6 
[:, 06/11./7~5 I:;:G:l'~ .~I. 9 "'::.0 '-,e:' (. ':::" ... 1 O. (1 (1.0 6::::9. 4 O. (1 689. 4 

(A):I=INTAKE;D=DISCH8RGE 

2.3-12 



( i

\J. 

WHITE PERCH DENSITY 

(A) 
STATION 

[) 

I 
I 
[:0 

D 
I 
I 
D 
I 
[l 

I 
[:0 

1 
c· 

[:0 

C· 

[:. 

[:. 

[) 

I 
D 
I 
I 
[) 

DATE 

06/13/75 
86/13/75 
06/16/75 
86/16/75 
(1(· ... ··1':·,/('5 
OC/16/75 
06/16/75 
06/16/75 
06/17/75 
86/17/75 
06/17/75 
06/17/75 
(~f':',/'17 /7~5 

O-:~/17.'"·75 

06.,.':t7'/75 
06/17/75 
06/17/75 
06/17/75 
Oi-:7·/:1"(:' /7~5 
0,::'/17 {'7:; 
06,'17/75 
06/17/75 
0'::'/17/75 
06/17/75 
06/18/75 
06/18/75 
Ot;/1:::: .. /'7~:5 
06./'1:::/75 

TINE 
(HF.::NHD 

04:00 
04:12 
21:12 
2:1.: 1:: 
22:12 
22:2::" 
2::::10 
2J.::1.1 
00:01 
O~): Ot'':' 
00::13 
01:11 
02::1.3 
()2: 17 
0:0::0:::: 
0::: 1!;:; 
04.: 00 
(.:14: 01 
;;;::1. :13 
21:25 
22:1~ 
22:25 
2::: 1·::: 
2::: :"5 
00:14 
00:18 
01:00 
81:11 

(A):I=INTAKE;D=DISCH~RGE 

TI[:'E 
( t-1) 

O. 7 
O. 7 
c.::t. 2 
O. 2 
1). ~~1 

O. (I 

-(). :1. 
-0. :1. 

O. :1. 
O. 0 
O. 2 
O. 2 
O. 5 
~~c 5 
(1.6 

O. 6 
O. :~: 

O. :::: 
(i. ~1 

O. ~5 

O. ;2 
O. 2 

-0. 1 
-0. 1 
-0. 2 
-0. 2 
-0. 2 
-0. 2 

Sf\t'1PLE 
VOLUi'lE 
(CU 1'1) 

6.7(1 
7. 95 
7. 53: 
6. 56 
7.3:9 
6. 70 
7.5:::( 
7. :,:::1. 
6. 70 
('. t.:.{ 

'6. ::::4 
7. ::::1 
7. 95 
6. 70 
7. 9~1 
6. 56 
7. 11 
7. ~5:;: 

6.7() 

6.7l1 
7.3:9 
6. 70 
7. :::.1 
6. ::0;4 
6. :::4 
7. ~~:( 

7. 53 
6. ::::4 

( 

EGGS 

J<:I. I) 

(1.0 

I). <) 

O. I) 

O. (I 

O. 0 
1:::1. (1 

(1. (1 

(1. (I 

O. (1 

(1.0 
O. 0 
O. (I 

(1. 0 
O. €1 

O. 0 
O. (1 

O. (1 

O. 0 
I). (1 

O. I) 

O. 0 
O. (I 

(I. I) 

O. (1 

O. 0 
O. 0 
O. (I 

2.3-13 

, .... \ 
( I 

DENSITYCNQ /1000 CU 1'1 ) 

TOTAL 
.... ·OU<-SAC (E>(CLU(:O I NG 

LAp· ... ·AE LAF.: ... ··AE JU'· ... ENILES EGGS) 
-------- ------ --------- ----------

O. 0 14:3. :3 O. (1 :1.43. 3: 
\:1. (1 3:77.3: O. (1 377. 3 
(I. €I 265. 6 1~1. (I 265. 6 
(1.1:1 O. (1 O. (\ O. (I 
;.Z1. (1 E:l:1. 6 O. (1 ::::11.6 
O. I) 44:3. (1 O. I) 44:::. (1 

o. (\ 663. ~: (1. 1:1 663:, ::: 
O. (I 1664. (1 O. 0 1664. I) 

O. (1 :149. 3: O. (I :1.49. 3: 
(I. (I 4561. 7 13:0.3: 4692.121 
O. I) ;292 . .; 0.1:1 292. 6 
I). (1 23:;)4. i 3:::::4. (I 26::::::. :1. 
I). 0 :~7'? 3: O. 0 3:77. ]: 
I'). (I :=:9':;. (1 £1. (I :::36.0 
O. I) 754. ,; (1. I) 7~:'4. Eo 
\:1.0 457. 5 O. (1 457. 5 
O. (I ;2:::1.2 O. (1 28:1.. 2 
0, I) 39:::.3: O. I) ::9:::. 3 
£1. I) 149.3: O. (t ·:1.49. ? 
I). I) O. 0 O. (1 O. (t 

o. (1 t;76. :~ O. 0 67€.. 3: 
O. 0 2::-l:::. ,; o. 0 2::~:~:. 6 
1:1. (I 256. (1 (I. (1 256. (1 
O. (1 877. >:: O. 0 E:77. Ei 
O. (I 43::::.9 (1.0 43f:. 9 
O. 0 €'.63. ~:: O. (1 E.E.3.8 
o. (1 265. 6 O. 0 265. 6 
O. (1 O. (1 O. 0 (1. (I 



( " .. ( 

WHITE PERCH DENSITY 

(A) 
STATIOr'l 

I 
() 

I 
C' 
1 
C' 
D 
! 
() 

[0 

I 
r', 
C) 
r 
D 
I 
C' 
I 
D 
o 
1 
I 
() 

I 
(:0 

I 

DATE 

06/~8/75 

06/18/75 
06/1::::,/'75 
86/18/75 
06/18/75 
06/18/75 
06/18/75 
OG,/ 1;=:/~?5 
(1r;:·/1!::/75 
~:::~~?/1:~:.···7~5 

(~rS/l:::/(;>5 

c,;.···l;=; .. /"?~; 
(:~;.~ '1 :::/' 7~i 
(:-I:·/lg/·7~~ 

(1~,/19,·"·75 

06119175 
06/19175 
(: ~;: .. "":1 ~~ , .... 7' ~I 
06/19,/7:5 
(11:./19 ..... 75 
06119/75 
06/19/75 
[16/19,/(,5 
86119/75 
06/19/75 
06/19/75 
06/19/75 
06/19/75 

Tlt1E 
(HF.: : t'11 r·D 

\j~R : :·3 
02:0:;-: 
02:4'5 
(12: 5::: 
((:;::45 
03:: 4~i 
21: (:"5 
21: 1·~· 
:~1: ~,? 

:;-:2:1:::11 
22::3:6 
:22: 4,::-
2?- : :::1 
:~~:: :'.:~ 

eO:25 
01:17 
('1.:::-:1 
02:06 
02:11 
0:::02 
0::: 0:: 
03: : 4:::: 
C:: :49 
21:17 
:?:l:2:2 
22:0::: 
22::l.2 
:'='::2·; ~55 

< A) : I:=: I NTf'i(E .. D=(! I SCHAF.:GE 

TWE 
(t.1) 

O. (1 

o. (1 
O. 2 
(1. 2 
(1.5 

O. 5 
O. ,; 
O. 6 
O. 4 
O. 4 
o. :; 
o. ?
O. 0 
O. :2 
(1. 0 

-0. 2 
-0. 2 
-0. 1 
'-0. 1 

O. 0 
-9. 9 

O. 2 
O. :2 
O. ::: 
O. :::: 
O. 6 
C,. I:. 
U. 4 

SAMPLE 
VOLUME 
(CU M) 

.o? ~13 

7. 8.1 
~? 25 
-, C'-.. 
(" •• _1"':;. 

{'. :,::1 
7. ~t3: 

6. 70 
7. 95 
7. ::::1 
? 2::7' 
6. :::4 
6. ~~6 
9. ::;:~i 

:11. ~6 
51. ;=::1 
::::. ~51 

7. ·::1 
:::.51. 
:::. ::7 
9. J:5 
e.23: 
:::. :~:3: 

9.3:!:::i 
:::. 93: 
c:.93 
9. 3:5 
::~. 93 
9. 3:~5 

'( 

EGGS 

O. I) 

.:1. (1 

O. 0 
(I. (1 

(1. (1 

(I. (I 

O. (1 

O. 0 
(I (I 

1:::1.0 

O. 0 
O. (1 

O. I) 

O. (1 

O. (1 

O. [1 

O. (1 

(1.0 

O. 0 
(1. (1 

O. (1 
O. 0 
O. [1 

O. 0 
(I. (1 
O. (1 

(1. \) 

O. 0 

2.3-1fl 

, .... - -.....". 

) 

DEN5ITY<N~ /~000 eLi M ) 

TOTAL 
.... 'OU(-SAC (E>::eLUD I NG 

LAF.:'· ... AE LAF.:VAE JU'·lEN I LES EGGS) 
-------- ------ --------- ----------

O. 0 265. 5 (1. (I 265. 5 
o. 0 o. (1 O. (1 O. (1 

~:::1. 1:;:1 275. ::: O. (1 275. 8 
(1. (1 13:2. ::: O. I) ...... 1::2. e 
O. i) O. 0 O. (1 I). (1 

O. (I 663:. !:: (I. (1 66:(.8 
O. 0 149. :: (1. I) 149. :::~ 

O. (I 125. :::: O. (1 125. :::: 
O. I) 12:::.0 O. 0 12:::. (1 
(1 0 O.I::i O. 0 O. (1 

O. 0 O. 0 O. 0 O. (1 
O. 0 l\. (I I). (1 O. (1 

0. 0 ;2.:::6.2 (1. (1 2:::6. 2 
(1. I) I). 0 O. (1 O. (I 

O. (1 217. 2 O. 0 217. 2 
O. 0 O. (1 O. 0 O. 0 
O. 0 12::::.0 O. [1 12:::.0 
O. (1 940. :1 O. (1 940. :1 
O. (1 23:9. I) O. (1 23:9. (1 

17.1.0 214. (1 (I. (.:) 214. 0 

o. [1 121. 5 O. 0 121. 5 
I). (1 O. (1 O. 0 (1. (1 

O. (1 107. I) (1. (1 1(17. (1 

O. 0 112. (1 (1. [1 1~2. 0 
O. 0 O. 0 (1. 0 O. (1 
(I. (1 214. (1 (1. (1 214. (1 

(1. (1 O. (1 O. 0 (1. [1 

O. (1 42::::. (1 (1. (1 428. (1 





( 

WHITE PERCH DENSITY 

(R) 
::;:n"1TION 

D 

["I 

1 
() 

[~ 

I 

£". 
I 
C· 

[) 

[) 

I 
I 
[) 

j 
[) 

I 
D 

() 

I 
C' 
I 
[". 

I 

['RTE 

86,,-'24/75 
86/24/75 
06/24/75 
Oi':·.;,·241'·(·~t 

(~6."";:4."· 7~5 

(1~'::" ';:r5,/'75 
0,:,:., .... ~:::::\/·?~5 
01::, .... ~~: ~3 . ./(·:::~ 
06/25/75 
OS/25/75 
06.··'~S./75 

O~~/'2'5/7~, 

(1 t':' ,,'" :~.::: ... ' ~:. ~s 
(~1;."".'2.5.·'75 

Ot;',··:~':i,,···75 

0:'; .. ," 2::; .. /75 
06,'···2~'::.···(:' 

86/26/75 
06/26175 
l~~;/2':,::,"'("5 

06/26/75 
06/26/75 
OC., .. .'2·:'./75 
(16 .. ·· 2t':./'?:i 
or:./26, .... ('~, 
e;;""'2~;""'75 

06/26/75 
86/26/75 

Tlt'1E 
(HP:mm 

~~::!.. : 49 
22:::::7 
:;::2:49 
23:::'( 
23:47 
eO:4? 
(1(1: ..... t::~ 

01:32 
01:39 
02:22 
02:25 
()J:: i~ 
83:27 
04:18 
84:15 
03:08 
09:15 
10:00 
:10:06 
10:45 
10:57 
12:12 
12:26 
13:16 
13:17 
14:15 
14:20 
15:00 

(A):I=INTAKE;D=DISCHAPGE 

TIDE 
(t'D 

o. ::. 
o. ::: 
o. ::: 
1::1. ::: 
O. :;: 
O. E: 
o. :::: 
(t, 7 
O. 7 
O. 5 
O. 5 
o. :2 
O. :2 
o. 2 

-0. :2 
O. (I 

O. (1 

O. "1 
Ct, 3' 
(1, 5 
o. "1 
o. :::: 
O. 7 
O. 7 
O. ::;: 
0.7 
O. 7 
O. 5 

SAMPLE 
V~U~ 
(CU M) 

7. ~;:;: 

7. :;)5 
7. ~~:5 
6. ::::4 
7. ::9 
6. :::4 
6. ::::4 
7. :~5 
E·, 7(-' 
7. :;:9 
6. 56 
7. 95 
(:" ::;:; 
6. 56 
~. ::!~5 
(". ~::':5 

(:. ::::4 
6. ::::4 
6. (~o 
6. E:4 
7. 25 
::::. 3'7 

2"1. 44 
21. (~6 

:::. 3:7 
::::. :::'3 
:::.09 
7. 39 

( 

DENSITYCNQ ~~00e CU M ) 

TOTAL 
'T'QLK -SfiC < E~-<ClfJ(:' I NG 

EGGS LAF.:'· ... t7jE LARVAE JUVENILES EGGS) 
-------- ------ --------- ----------o. (1 o. (1 o. (I O. (1 O. (1 

o. (1 !~1. (1 O. I) O. (1 O. (1 
(1. (1 O. (1 O. 0 (I. (1 O. (1 
O. (1 O. (1 292. tS O. (1 292. 6 
O. (I O. (1 270. 5 ~:::1. (1 270. 5 
O. 0 O. 0 o. 0 o. (1 o. e 
O. (1 O. 0 14·':'. J: O. 0 :1.46. ? 
O. (1 O. (1 O. (1 O. (1 O. (1 
(i. (1 O. te, 0.1;:1 O. 0 O. ~j 

O. (1 O. I) 13:5.3: O. (1 1.3:5. 3: 
o. (1 O. (1 «. (I o. 0 O. 0 
O. (1 O. 0 ~:::1. (1 O. \) O. (1 

O. (I O. 0 O. 0 O. 0 O. 0 
O. (1 0, (; O. 0 [1. (1 O. 0 
O. I) O. [I 1.2::1. ::! O. 0 1.25. E: 
o. 0 o. (1 O. 0 o. I) 0.0 
O. 0 (i. (1 o. I~ O. I) O. 0 
I). (1 o. (1 146. ~( O. (1 146. ? 
O. 0 O. (1 O. (1 O. (1 O. (1 
O. I) O. 0 O. I) O. ~:1 O. (1 

O. (1 (1.0 O. I) O. (1 O. (1 
O. (1 O. (1 (1. (1 O. (1 O. 0 
O. 0 O. I) O. (1 O. (1 O. (1 
O. (1 O. (i 47. ::1 0.1:::1 47. 5 
O. (1 O. (1 O. (1 O. 13 O. (1 
O. I) O. (1 4::::6. ') O. (1 486. I) 

O. 0 o. (1 O. () O. (1 O. I) 
O. (1 O. (1 (1. (1 O. 0 (t. (1 

2.3-16 



I 
I, 

~,jH 1 TE F'EPCH DEtl;:' IT'T' 

(A) 
::;. Tl'H I (I tI 

[) 

[) 

I 
C' 
I 
[l 

I 
[) 

I 
[l 

I 
() 

I 
[) 

[J 

I 
[) 

I 
[) 

I 
I 
[) 

I 
[) 

I 
() 

I 
[:0 

DATE 

(16 ..... 2~; ..... 75 
Ot;:/;;:",Si"?5 
06/27/75 
~)r;.""27 /75 
G6/2?/?5 
(1-:: .• · .. ·27/75 
O~ ... ···27/75 
(~6/27 .. ···75 
Ot::·,··"27 .... '7~, 
Oi':'/27,..-'75 
06./2?····7~.5 

O·:::/~:7/·7:.i 

e:~·· .. ···2?/75 
06/27/7~ 

06127/75 
0(:/27 ... "75 
e6 ... ·,27/7~:3 
O(::/::O/'?~5 

CG ... .'J:O/75 
Ot,:,/::~::),,,175 

e6 .... ·=·O/75 
~~1t.: ... ···::O.· ... i~5 
06 ... ·':3·0.,/75 
06.,·/::0/75 
07/01 ... -'?5 
07.··.'O~.···'75 

07 ... "01/'(,5 
07/til.····?5 

TU1E 
(HF: : t-1I t·1) 

15:H:1 
1~5: 50 
H): 1'':. 
:10: ~::5 
11:14 
11.:20 
:1.2 : Cl::: 
12::1.0 
1:~ :50 
12 : ~;:=: 
1:::45 
1.:;:: 49 
14:40 
14:43 
1~3 . :"5 
1~5: ::6 
21 :0:, 
21:10 
22: (11 

22:17 
22: ~.::;:: 
23:05 
23:: 49 
:;-~J: : !:,~5 
OO:Q5 
00:53: 
(H:41 
01 :4:: 

(A) : 1= HITRI(E.: [:0=[:0 I SCHfiF.:t3E 

TIDE 
<t'l;' 

(1, !;~ 

O. ]. 
~). 1 
O. 1 
0. ]. 
~:1. :: 
(1, 5 
O. 5 
(':1.6 
O. 6 
(1. 7 
O. ? 
f'1 "'"? -. , 
~:1. 7 
(."1 C' _ •• _1 

O. ~5 

O. 2 
::1. 2 
O. 2 
(i. 2 
C. 1 
O. 1 
O. 2 
O. 2 
O. 4 
O. 4 
O. 5 
O. ~I 

SAMPLE 
VOLUME 
(CU M) 

6. :,::4 
6. 70 
? 9~5 

6. 56 
6. 56 
6. 70 
7.9:' 
7. ::9 
7. 25 
7. 25 
7. 25 
6. ~It. 

7. 25 
7. ~5J: 

6. 56 
6. ::;:4 
6. :~:4 

6.7(1 
6. 56 
E .. 5·::' 
6. 56 
C. :::4 
6. 56 
6. ~;E. 

7. :::1 
7. 95 
7 95 
i': .. ::::4 

EGGS 

O. I) 

(I. ~3 

(1. (1 

Cl.13 
O. (1 
O. ~;) 

O. (1 

O. ~3 

O. 0 
O. (1 

O. 0 
O. (1 

O. (1 
O. (1 

O. 0 
O. 0 
O. (1 

O. (1 

O. (1 

O. 0 
O. (1 

O. 0 
O. (1 

O. (1 

(:J. (1 

O. 0 
O. (1 

O. (1 

",--..... 
t f ' 

,( 

2.3- 'J7 

DENSITY(NQ /1000 CU M ) 

'r'OU<-SAC 
LfiF:'·iAE 

o. (1 

O. (1 

1:;:1. (1 
O. (1 

o. (1 
O. C1 
C1.0 
O. C1 
O. (1 

O. (1 

o. ~) 

C1. (1 

O. (1 

0.·(1 
o. 0 
O. (1 

O. (1 
O. (1 

o. 0 
o. 0 
(1. (1 

Cl.0 
\:1.0 
O. 0 
O. (1 
O. (1 

O. 0 
O. ~3 

LAF~'·"'AE 

O. 0 
O. I) 

O. (1 
O. I) 

Cl. (1 

~). (1 

O. (1 

(1. 0 
O. (1 
(1. (1 

(1. ~) 

~:1. (1 

(1.0 
265. 5 

O. (1 

O. C1 
O. I) 

(1. (1 

O. 0 
O. 0 

:152. 5 
O. (1 
O. (1 
O. 0 
O. (1 

(1. 0 
O. (1 

O. 0 

JU'· ... ENILES 

O. (1 

O. (1 

O. 0 
O. 0 
C1. (1 

C1. (1 

(1. I) 

(1. I) 

O. 0 
O. 0 
0.13 
O. 0 
O. 0 
O. (1 
O. 0 
O. I) 

O. (1 

O. 0 
O. (1 

O. 0 
O. (1 

(1. (1 

O. (1 
O. 0 
O. (1 

O. 0 
O. 0 
O. (1 

TOTAL 
(E:·:CLUO I HG 

EGGS) 

O. 1~1 

O. (1 

C1. (1 
(1. (1 

O. (1 

O. 0 
O. (1 
(1. (1 

O. 0 
(1. (I 

O. (1 

O. (1 

O. (1 

265. 5 
O. 0 
O. (1 

O. I) 

(1. L) 

Cl. ,"1 
I). (1 

1.52. 5 
O. ICI 
O. 0 
O. (1 

(1. (1 

O. (1 

O. (1 
C1. I) 

( 



HHITE F'EF:CH C'EtlSIT'r' 

(R) 
STATIOt! 

[I 

c· 
L.' 

L: 
I 
[.1 

o 
I 

D 
I 
D 
I 
[l 

e, 
I 
I 
() 

I 
(l 

C' 
I 

D 
I 
D 

DATE 

07/01/75 
07/··~!1.t'·75 

(i7',,.'Ol ... '75 
0-;-'/0:1,,"75 
07/01 ... ··75 
87/01/75 
07/01/75 
(1('.····01,/(':. 

87/01/ 5 
07101/ 5 
07/81/ 5 
(I"f/(-..L/?5 
e?/02,,,·(~5 

O?/(I;~""'(~5 

(17 ... ··C~·.r .. 75 
O(, .... ~::1.~: .. .r?5 
(17/·0:::.····{·:' 
(17 .. · .. ·:..'·2,· .. l:5 
i)?/"'::1~~:,.I75 

07/(12 .... 75 
07 ..... 02 .. ···('5 
O?···'C~-.:: .. ··75 
07 /O::""7::~ 
(t',7" 1,'0 J: ..... ? 5 
07/03/73 
07/03/75 
~17, .. ··OJ:/75 
tI7/0::,/75 

Tlt'lE 
(HF.:: t-1ItD 

02:2~, 

02:33 
03:16 
03:22 
84:89 
04:89 
21:20 
21:32 
22:20 
22: ::6 
2J:1.~5 

23:16 
80:11 
00:11 
01:06 
01:08 
02:09 
02:14 
03:11 
03:12 
8~:11 
04:11 
89:13 
09:16 
10:03 
10:09 
11:01 
11'02 

(A): I=INTRKC:; ()=('tIS:CHf,F:t3E 

TIDE 
(t.1) 

O. 6 
O. t; 
0, 7 
o. ::: 
o. ::: 
O. :::: 
e, 5 
~f. 5 
o 1 
O. 9 
0.9 
O. 1 
O. :2 
~~I. 2 
O. 3: 
O. 3: 
O. ~3 

O. 5 
~1 . .; 

O . .; 
0.7 
O. g 
O. 2 
O. 2 
O. 0 
O. 0 

-0. :2 
-0. 2 

SAMPLE 
VOLUME 
(CU M) 

-:0 '-.t7 
(. ':::"._1 

7. 25 
7. :9 
7. 3:9 
7. S-l5 
7.3:9 
7. ::::1 
7. 25 
6. :;::·1 
7. 95 
6. :::~.~ 

i;. ::It':. 
7. ::::-t 
7. :::5 

;: ~; 
7. ::9 
7 95 
7. 95 
7. :::1 
7. 25 
7. '3~, 

6. 70 
6. :::4 
t'=:.56 
7. 9~5 
7. :::1 
6. ~5r::, 

~-...... 
\ 

EGGS 

O. (1 

O. 0 
O. (1 

O. 0 
O. (1 

O. 0 
O. (1 
O. (1 

~;). 0 
O. (1 

O. (1 
0, ~:1 

O. (1 
O. (1 

(1. (1 

O. (1 

O. 0 
O. (1 

O. 0 
(1. 0 
(1. (1 

O. (I 

O. (1 

n n 
O. (1 
O. (1 

O. ('1 

O. 0 

2.3- 18 

(:IENS 1 T'r' (NO. /1fll)O CU M ) 

'r'OU<-SAC 
LAF.:'· ... AE 

(1. (1 

O. I) 

O. (1 
O. (1 
O. 0 
O. (1 

o. 0 
(1,0 

O. (1 

O. 0 
O. (1 

O. 0 
O. 0 
(I. (1 

Ct. (I 

O. (1 

O. (1 
O. 0 
l~l. (1 

O. 0 
O. (I 
(1. (1 

O. (1 

O. (1 

O. 0 
(1. (1 

O. (; 
O. (1 

LAF.:VAE 

O. I) 
O. (1 

O. (1 

O. I) 
(I. (\ 

(1. (I 

O. (I 

O. 0 
O. (I 

37'7.3: 
1.4 t':. , 3: 

O. (1 

O. (I 

O. (I 

O. (1 

O. (1 
(1. (1 

I). 0 
O. (1 

O. (1 

O. (1 

O. I) 

O. (1 

O. 0 
O. (1 

O. (I 

O. (1 

O. (1 

JU'· ... ENILES 

(1.0 

(1. (1 

I). (1 

O. I) 
0. (1 

(1. I) 
I). (1 

O. (1 
O. 0 
O. (1 

O. (1 

O. (1 

O. (1 
O. (1 

O. (1 

O. 0 
O. 0 
O. (1 
O. (1 

O. (I 

O. (1 
(I. (I 

(1.0 

O. (1 

I). 0 
O. 0 
O. I) 

O. (1 

TOTAL 
(EXCLUDING 

EGGS) 

O. (1 

O. (1 

O. 0 
O. (I 

O. 0 
O. 0 
0.1:1 

O. 0 
O. 0 

377.3: 
146. :::~ 

• 

O. 0 
O. (1 

O. (1 

O. (\ 
O. I) 

O. (1 

O. (1 

O. 0 
O. 0 
(1. (1 

O. 0 
(1. 1~1 

O. 0 
(1.0 

O. (1 

O. (1 

(1. (I 



..... , '-' .. " . 
//" '. ( ( .( / 

HH 1 TE PEF:CH £>EN::' I T'T' 

DENSIT'-r'(NO. /:10EH';:t Ctl N ) 

SAt'lF'LE TOTAL 
(A) Tlt'lE TI()E ' ... 'OLUt'lE .... 'OLK-SAC (E>(I::LUD I NG 

;,TRTIOt·j (>ATE (HF.:: 1'11N) (In «(;tI j'l) EGGS'. LAF:\IAE LAR',..'RE JU'· ... ENILES EGGS) 

-------- -------- _____ 4_ 
-------- ------ ---------- ----------€17/0J/75 11:52 -E1. :2 7. 95 O. (1 ~). (1 (1. 0 (1. (1 ~:::I. (I 

() ()7./03/75 11: 5::: -0. 2 6. 56 O. (1 (1. 0 O. 0 O. 0 O. (1 

I €17/0:;:,/75 1:=:::51 -0. :2 6. ::::4 (I. ~:=:t (1.0 (1. (1 O. I} O. (1 
[) e7,/O:;:,/'75 1:,: 5::: -(1. :2 7. ::::1 (1. 0 O. I} O. 0 O. (1 0.0 
[) (17/03:, ... ·75 1?- : '=,0 -0. :1 7. :::1 (1. (1 O. 0 o. ~) O. 0 (1. (1 
I OY/.):;:,,'75 :1:::~H -(1.1 6. 56 O. (1 O. (1 1:::1. (1 o. E1 O. (1 

07 .. ···0:::t/·('5 14:46 O. :2 6. 56 O. (1 o. (1 £1. (1 (1. \:;t (1. (1 
[) 07.,'0::""'75 14: ;:,1 O. :2 6. 56 (1. ~) (1. ~:::1 O. 0 (1. (1 O. (1 

I (;7/0:3:.··.175 15:4'3 O. 5 7. ~3:: O. (1 O. 0 O. (1 O. (1 O. 0 
[:0 07,,'0::: .. "'75 15:·1,; (~. 5 7. 25 O. (1 O. (1 O. 0 (1. (1 (1.0 

I 07/(17/75 21 :(15 1. 1 -:0 •••• t=' 
( . .::,..-' 0_ (I (1. (1 O. 0 O. (1 O. (1 

[. 07./0( ... ·7~5 ::::1:03 1. 1 6. ;':-0 O. 0 o. (1 O. (1 O. (1 O. 0 
I (17.·/0~::-",··'?~3 -22: 1:1 1. 1 7. :;::1 O. (1 \.:). ~) :12:::. (I O. I} 12::::.0 
(; 07.···~~17/ .. ?~5 :=::::::::.:::..::: 1. :1 7.3:9 O. (1 O. 0 o. 0 O. 0 O. 0 
I 07/07/(~3 23:: 3:::;: (1, t: ....., c-.. 

(. ,_I"::, o. 0 O. (1 O. ~) O. 0 O. 0 
D 07/07/7~5 2J::::9 O. :::: 7. 39 O. (1 (1. I) O. 0 ~:::1. (1 O. (1 

07 ..... (1:::/75 0.1:00 O. 5 7. :::1 o. ~:) O. (1 O. 0 O. (1 O. (1 
[:0 (1';:'/'0:::/75 01:05 (1,5 6. 7~) O. 0 O. 0 0.1::1 O. 0 O. 0 
C' ~~7.""O:::",·'75 0'2:;.)5 O. 2 i':., ~.G O. (1 O. (1 O. (1 O. 0 O. ~::1 

07.· .. 0::: ... "("'5 02:11 O. 2 6. Sf. O. (1 O. I) O. (1 O. 0 O. (1 
[) 07/0::::/75 02:54 O. :1 6. 7~~1 O. (1 O. 0 O. (1 O. 0 O. (1 
I 0-'::- /O:::/7!:, 02:~1":. O. 1 7. ~,J: O. (I O. (I o. (1 (1.0 O. (I 
D 07 ..... 0:=: .. ···75 0?-:54 -0. :1 6. 70 O. (1 O. (1 O. I) O. 0 O. (1 
I O?/C1:::/'75 01.:56 -0. 1 t'=:.70 (I. (I O. (I O. 0 O. (1 O. 0 
I 07/(1::":: . ./75 21:25 1. (1 6.7(1 (1. (1 O. (1 O. (1 O. (1 O. I) 

D 07/'(1::;:''''75 2.1: :;:1 1. (1 6, 56 (1.0 O. (1 O. 0 O. 0 O. 0 
I O?/I~):~:/75 2:1~: 25 1. ,', G. 5"5 O. (1 1:::1. (1 O. (1 O. 0 O. \) 
[J 07/'(1:::/75 22:3:7 1 .. c 7. 2::1 (1.0 O. 0 (I. (1 O. 0 O. (I 

(A): I;INTAKE; D=DISCHARGE 

2.3- 19 



/"'-

i 
( 

WHITE PERCH DENSITY 

(A) 
:;:.TAT I Ot-l 

['. 

C, 
I 
[:0 

D 

[:> 

D 
I 
I 
() 

I 
[:1 

(:0 

[, 

() 

I 
D 
I 
D 
I 
(:0 

DATE 

07/11/75 
07/11/75 
()7 ... ··:11.,,··(":'5 
O~7/11/75 

07/·11.···75 
(,{,····1:1/75 
0//14/75 
07/14/75 
Oi"/14/("~; 

(1~?;··1--+/7~, 

O-;··,/J.4/7~-; 

(1r~/14,""?~, 

07/14/75 
87/14/75 
O·?/17 .. ···?5 
(::7/17 ... ·75 
07/17/7:, 
ell17,"'?:, 
07/17/75 
07/17/75 
87/17/75 
07/17/75 
07 ."'2~~,,···7'~' 
O?/22/75 
07/22,,"'1"5 
07/22.""75 
07 ..... 2:;: ... ·75 
(17, .... 22/75 

Tlt'lE 
(HR: t-1I N) 

13::19 
13: : :;:~~) 
14:49 
14:54 
16:09 
:1.6: 1(1 

09: 4:3: 
1.0:81 
J.:l.: :1-7 
11: 1::: 
14:::;0 
14:52 
1,':.:15 
16::;::0 
13:: (1,:-

1::: 1(; 
1-4 :0:3: 
14:05 
14:45 
1::; :04 
1::·: 4:::: 
15:54 
10:14 
1~::) : 1~.5 
:11: 13: 
11: :l7 
12 :0':: 
12:15 

(A) : I:: I NTRf<E; (:'''''D I SCHFIF:GE 

TIDE 
<m 

o. :;.: 
O. :3 
O. 7 
O. 7 
O. :J; 

O. J: 
-0. 2 
-'101.2 
-(1. :2 
-0. :::: 

(1.9 

O. 9 
O. ::: 
O. ::: 

-0.3: 
-(1. ::~ 

-G. 1 
·-0. 1 

~j. 2 
O. 2 
O. 2 
O. 2 
O. ::: 
O. ::: 
O. 9 
(1.9 

o. ..:: 
o. ;; 

SAMPLE 
VOLUME 
(CU M) 

7. S(5 
(;. ~3!; 

? 95 
6. :;::4 
'5. 7~) 
7. ~,3: 

7. :::1 
7.53: 
6.7(1 
7. :3:9 
7. :7:15 
7.53: 
7, ::-15 
7.53: 
7. 9~3 
6. 70 
.:.. :::4 
7. 67 
6. :::4 
7. ~S3: 

7. :::1 
7. :3:9 
,':'.::::4 
.:.. 70 
7. 25 
7. 1:1 
7. 25 
1;:.. :::4 

." ......... , 

.; 

DENSITY(NO. /1080 CU M ) 

TOTAL 
,,'OLf(-SAC (EXCLU[~ I NG 

EGGS LAF;··/tiE LA F.:··/AE JU·· ... ENILES EGGS) 
-------- ------ --------- ----------

~1. (1 O. (1 O. 0 O. (1 (1. (1 

0. (1 O. (1 '.':1. (1 (1. 0 O. 0 
~:::1. (I o. ~:::1 O. 0 O. 0 (1. (1 

O. (1 O. (1 8. ~) O. 0 (1.0 

O. (I O. ~) O. (I O. (I O. I) 

O. 0 O. (1 O. I) O. (1 I). 8 
O. 0 O. 0 ~:::I. (1 O. (1 O. 0 
O. 0 O. I) o. I) o. ~:::1 (1. 0 
O. 0 o. 0 O. 0 o. ~) I). I) 
O. I) (1 (1 O. (1 O. (1 (1. 0 
o. (1 ~::1. e O. (I O. [1 o. 0 
(1.0 O. 0 O. (1 o. ~:::1 O. (1 

O. (1 o. ~) O. 0 O. (1 O. 0 
I). (1 O. (1 (1. (1 O. (1 (1. 0 
O. 0 (1. I) 1.2:,. :=: O. (I 1.2~5. :=: 
O. 0 O. I) O. 0 O. 0 (1. I) 

O. (1 I). (1 O. 0 (1. (1 O. (1 

O. I) (1. (1 ~). [1 O. (1 (1.0 
O. I) O. (1 o. 0 O. 0 (1. 0 
O. (1 O. 0 '.':1. (1 O. 0 0.1:::1 
~:::1. (1 O. (1 O. 0 O. 0 O. I) 
O. 0 O. 0 O. (1 O. 0 O. I) 

O. 0 O. (1 O. (I 0, 0 (I. (I 

O. (1 O. (1 O. (1 (1. 0 O. (1 
(1. (1 O. 0 O. (1 O. 0 O. (1 
(1. (1 O. (1 O. 0 O. (1 I). I) 

(1.0 O. 0 O. (1 (1. (1 O. (1 
O. (1 O. (1 O. (1 1:::1.0 O. I) 

2.3-20 



'-..... , 

( ( ( 

BAY ANCHOVY DENSITY 

C'ENSIT'r'(NO. /iO(lI:1 CU t1 ) 

SAt'1;:'LE TOTAL 
(A) TIME TIDE VOLUt'lE 'T'OU(-SAC (EXCLUDING 

STAT lot-I ()RTE (HF.::t·nr·D (1'1) <CU t1> EOI]:=- LAF.:'· ... AE LRF.:'· ... RE JU'·iEN 1 LES EGGS) 
------- -------- ------ -------- ------ --------- ----------I 06/e:',/75 23::57 O. 2 6. 56 O. (1 O. 0 O. (1 ~:::I. (1 (1. I) 

[, (t6/04/7~~ 00:15 O. 2 9. ~·;'f;: O. (1 (1. I) O. (1 O. fl O. 0 
Co Of;/Oo-l/75 0.::'::09 (1.2 7. 11 O. (1 O. 0 O. (I O. I) fl. e 
I 06/04/75 £12:27 O. 1 'i'. :::1 O. (1 O. (I O. e O. I) O. e 
c' (~~:/O4/7~5 1).1 : 00 -0. 5 6. 56 O. (1 0.1:1 O. (1 (1. (1 O. (1 

06/04/75 04 :2'01 -0. 5 7. 95 O. (1 O. 0 O. (I (1. (1 Cl. (1 

Co 06 .... ·,,:14/7·:, 21::;:t':. I). 4 7. 67 O. (1 O. I) O. (1 O. (1 O. (1 
I 0,:: ... ··04/75 21:40 O. 4 6. :,::4 O. (I O. 0 O. (1 O. 0 (1.0 
I ~:::16/0·t,····(··:! 2.~: ~S5 0.3: 6. :::4 1).0 O. 0 o. (1 O. 0 O. (1 
[:, 06/04,·'75 22: ~57 0.3: 7. :3'9 O. ~) O. 0 O. (1 0.0 (1.0 

Oi.:· .. ·'OS/75 00::19 O. 1 7.3:9 O. 0 O. I) 0.1:1 O. (I O. 0 
(.\ Or.::,·· .. (::3/75 00: :::3: O. 1 7. 67 O. (1 O. "-1 O. I) O. (1 O. I) 
I Of.r·C15/('S 01:3:::;: O. 1 7. ::.15 O. I) O. 121 O. (1 O. 0 O. 0 
D er;.('O~5/75 01: ';2 O. (1 6. 56 O. I) Cl.0 (1.0 O. 0 o. (1 
D (1t=.:·'/(~~1/·?~1 l(:;: :00 O. (1 7. ::::1 (1. (1 O. I) O. 0 O. (1 (1. (1 
I fJ~;""'O~,""75 (1~:: 0:: O. (1 6. 56 1~1. I) 0_ I) O. (1 O. 0 O. (1 
I ~~16/()5,·.J~?5 04:10 -0.3: -:- ~-:. 

(. , • ..1':"" O. (1 ~I. (1 (1. (1 O. 0 (1. (1 
() 06/05/75 04:16 -(1. J: f~. 5t:' ,"1. 0 O. 0 O. (1 (1.0 (1. (1 
D 06 ... ··05.····75 21:4::; :1..0 7.:1..1. O. (1 O. ,"1 O. 0 O. (1 O. (1 
I Of·.····O:I.···'?5 21: 5:::~ ~:1. 9 6. 56 O. 0 O. (1 :1.52. 5 O. (1 :152. 5 
D O~/O5""'7=:~ 23: : (1~3 O. 7 7. 67 O. 0 0.1:1 O. I) O. I) O. 0 
1 (~~;.····O5/7~5 :::::::1019 O. 7 6, 56 O. 0 O. (1 O. (1 O. (1 O. 0 
(.) (16 ..... (16,···'75 00:20 O. 4 7. :;:9 O. I) O. 0 O. (1 (1. 0 O. 0 
I 06.···06 ..... 75 lito!: ::0 o. 4 7. 2~i O. I) O. 0 o. 0 O. 0 O. 0 
1 O(: ..... Ot;/'(·~5 OJ..: :::T O. 3: 7.3:9, O. (1 (1. I) O. 0 O. 0 I~I. (1 
D 06.····0,;/75 01 ::·S< O. ]. 7. 11 O. 0 O. 0 O. (1 O. 0 O. (1 
[) o r;:',/'Ot':./''?:I (t:;~ : ':t ~1 ·:c1. 2 t3. 9? O. (1 O. (1 O. 0 O. (1 O. (1 
I (,6, .... (1r;:/75 02:~il 8. :2 7. 95 (1.0 I). 0 O. (1 O. (1 I). (1 

(A):I=INTAKE;D=DISCHARGE 

2.3-21 



E:fll' RHCHO'·/".,' ['ENSl T'T' 

(A) 

STRTION 

I 
[) 

I 
[:0 

I 
[l 

I 
(;0 

[> 

I 
.C· 
r 
(". 

() 

I 
(:0 

I 
! 
(i 

[) 

I 
() 

I 
() 

I 
() 

I 

[:'PTE 

06/06/75 
06/86/75 
06/06/75 
86/05/75 
(i(:,/09/75 
(1~:.-, .. ,··(t3,,····?5 
06 ... ··~="·?/-,:-5 
06/0:~/(,5 

06·/":10./75 
(~':;/lO/"7S 

Ct:"·/lO .... ·"i'5 
(~~·,···'1(1 ... ··75 
(1~;,····lO,~·'(5 

O·::'/1()/75 
06/10/75 
06/10/75 
(:'f../iO/'"75 
0': ,/1.l:::t.~~75 
(i';;./10,/~?5 

Ot:'·/"l O/'~'5 
C r; .. · .. 1 (: ,/ (".' ~5· 
(1 t; ... '1. (1 /' '? ~5 
06/11/75 
06/11/75 
06/11/75 
06/11/75 
06/11/75 
06/11/75 

TIt'lE 
(HF::l'1ltl) 

~3::: 51 
((?: ~53 

(14 :46 
04: 4:~: 
21-: ~.:,::~ 

21 :~\7 
2:2: (\5 
:~::: 0:::: 
00: ~1(1 
00:'>'1 
00:59 
01:00 
0280 
02:1~ 

83:89 
03:28 
84:24 
84:33 
22: ()? 

22:10 
23:: :-2 
23:: :;:6 
01: ,):~: 
0:1..:10 
')2:27 
02:27 
03:40 
0::: 4~':' 

<A):I=rNTAKEiD~DISCHARGE 

TUlE 
«1) 

-0. 2 
-0. :2 

O. 4 
O. 4 
(1,9 

:1.. (1 

1. 0 
1. :1. 
1. (1 

O. 9 
O. :::: 
O. ::: 
O. 5 
(t. 5 

-.::~. 9-
o. :' 

-9. 9 
O. ::;: 
1. :1. 
:1. 1 
1. 0 
1. 0 
O. ::: 
O. ::: 
~~1. 5 
~::1. :' 
O. 0 
O. 1 

SF:1'1F'LE 
'·,·'(lLUi'iE 
(eu t·!) 

6. 56 
7. :::::1 
7. :;:9 
6. ~~7 
6. ~56 
7. ::9 
6, 56 
6. 56 
? 3:9 
7 3:9 
6. '?Ct 
7 ::-;1.5 
6. T8 
6. 70 
7.81 
6. 70 
7. 81 
~ 70 
7. 95 
6. ::'~7 

6. 97 
7.9::; 
-,. .- '"'=' (. t:.( 

7. 25 
6. :-.,; 
6. :;::4 
7. ::::1 
6. 70 

( 

EGGS 

o. (1 

O. (1 

(1. (l 

O. (l 

O. (1 

o. (1 

O. I) 

O. (I 

O. I) 

O. 0 
O. (1 

O. >:1 
O. (I 

(1.0 

O. (I 

O. (1 

o. (1 

O. I) 

101. (1 

(t. (I 

1:1. (t 
(1. (1 

(1.0 

O. (I 

o. (t 
0. (1 

o. (1 
O. (1 

2.3-22 

(;OENS!TY(N~ /1000 eu M ) 

YOU<-SRC 
LAF.:'·/AE 

(1,0 

>:1. (1 

O. (1 

O. 0 
O. 0 
ICI. (1 

O. (1 

0. (\ 
(1. (I 

O. (1 

O. (1 
O. 0 
O. (1 

O. (1 

O. (1 

O. (I 

O. (1 

O. (1 
O. (1 

O. (1 

O. (1 

O. (I 

0.0 
O. (1 

O. 0 
o. (1 

O. (1 
o. (1 

LfiR'·iAE 

O. (I 

~:::1. ICI 
O. (1 

O. (1 

610. 1 
1.3:5. 3: 

O. (1 

:1.52. 5 
1).0 

4t)~5. ::! 
149. J: 

1::::::17.. 5 
O. (1 

O. (1 

O. (1 

o. 0 
O. (I 

O. 0 
:1.~.= .-, 

.;:;. .... 1 •• :. 

0. (1 

0.13 
503:. 1 

O. (1 

4:1.3:. 6 
1:1.0 

1:1.70. <\ 
O. 0 

3E:e3:. \.) 

JU··.··ENILES 

O. (1 

o. (1 

O. 0 
(1. (I 

O. (1 
(1. (I 

O. (1 

O. (1 

(1. (1 

(1. (1 

O. 0 
O. '.:1 
O. (1 

O. (1 

O. (I 

O. 0 
(1.0 

ICI. (1 

O. I) 

O. I) 

O. (1 

O. \) 
O. (1 
O. I) 

(1. \) 

13. (1 

O. ICI 
O. (1 

TOTAL 
(EXCUJ[:.ING 

EGGS) 

O. (1 

(1. I) 

O. I) 

(1, (1 

E".-10. :1 
E~5. 3: 

O. I) 

152. 5 
O. (1 

405. ::: 
149. 3: 

:1g:=:6. 5 
O. 0 
O. (1 

(1. (1 

O. I) 

O. (1 

O. 0 
:1.25. E: 

O. (1 

O. (1 

5(13:. i 
0.13 

41.} .. 6 
O. (1 

1170. 4 
O. (1 

38:::3. (1 



,--
( ( ( 

E:fi'T' ANCHO'· ... 'T' I)Et'IS I T'T' 

DENSITY(~~ /~000 CU M ) 

SAt'lPU:: TOTAL 
(A) TI~1E T1(:oE '· ... OLUt·1E ','OLK-St,C: (EXCLUC, I NG 

STtiTIOtI (lATE (HF.:: rl1rD 0'1) <cu r'l) EGGS LAF:'· ... AE LAF.:VAE .lu'· ... EN I LES EGGS) 
------- -------- --..... -~-- -------- ------ --------- ----------[) Of./l1/75 2:1: ::1.;";: e" 5- t;:. 7(1 O. I) (I, (1 O. Cl \0:1.0 O. (I 

I 06/1:1/('5 2:1:25 O. 5- (",95 (1. (1 ,"1. (1 O. 0 o. (1 O. (1 

0 (:.t:./ii.·'7~::. 22:33: O. ::.: 7. ;:·7 (1. (I O. ~) I). I) O. Cl (1. \::1 

I 06/:1:1/75 22::;:7 O. 8 7. ::;:9 (1. I) O. (1 946. ::: fl. C1 946. 8 
D 0,;/11/75 ;~3: 3:;:i 1.0 7. 67 O. (1 O. I) 391. 0 O. (1 391. (1 

I Oi.:-:/l~t/7'~5 23:41 1. (1 6. 56 O. (1 (1. (I 3::::1.3. 0 O. (1 3:::1:?. (1 

I (tt-: • ..ll ;::/75 00:52 1. (1 7. 95 O. 0 O. 0 l.::::~::C. 4 1).0 13::n.4 
[) Oi~/·:1.2.····75 O() : 51 1. C1 7. :;:9 O. I) o. (1 O. [1 O. (1 (1. (1 

I (11::'o"l12/?::, 01: :~1 ~). E: 7. 95 (1. (1 O. (1 :1509. 2 O. (1 :15\:19. 2 
(J O~;"'''i2.'''75 01.:5? I). ::: 7.3:9 (I. (1 135. 3: 27(1, 5 O. 0 4(15.8 
[:, Ot3/1:;-~/75 (12:53 O. 6 7.1':1 O. 13 O. (1 2:::1.1 O. 0 2'::1.1 
I (1.7,M·/:1:2/75 C:1:~~ : 57 O. 6 7. 53 O. Ct O. (1 1. 72~5. ~: (1. I) :172~:'. 8 
(> ()t;:.····12 ..... (·~3 eJ: ~5j ICC\. 3 6. 56- O. 0 O. I) 15:~. 5 O. 0 152. 5 
I (tt.:. ..... 12/7 f5 04:CG O. :;i: ';.56 O. (1 1:::1. (1 3(15. (1 O. 0 3:05. (1 

0'::./12 ... ··7:, :C:1 :13 O. 6 7. :::1 (I. 0 O. (I L:::::::. (1 o. \:1 128. (1 

C' (1t':'/12,,··('::i ;:1: 13 -9. 9 7. :::::1 O. 0 O. (1 12::::.0 (1. 101 12:::. €I 
() ')t;,.····1~::/75 :;::2::12 r::l. f- 6. 97 O. (I O. (1 O. (1 \:1. 0 O. 0 
I Cli;/l:;::/'?~, 22:1-6 O. .; 7. ::::1 O. (1 O. (1 3::::4. (1 O. (1 :;::::4. (1 
[, C':, .. ···12 ... ·75 2?-:12 O. :3 '? 11 O. I) (1. (1 140. ;:. O. I) 140. 6 
I ()6/12/'75 23:: 14 O. :3 7, ::9 O. I) O. 0 541. 1 O. 0 541. 1 
D 06 ... ··13· :,"7::, 130: 2~1. '1. '1 7. '3:9 (1. I) 101. (1 27\:1, ~t (1. I) 27').5 
I 06·/1:;:.'··('!:' C"): 3:0 1. 1 7. 5?- O. (1 o. 0 929. 3 O. (1 929. 3: 
[l e6/1::/7~5 (H:3:1 1. 1 6. 70 O. (1 O. (1 ~04:~. 4 O. 0 1045. 4 
r Oi;/1::;:/?~5 01:::;:5 1. 1 7.25 O. (1 o. (1 1102. :::: I;:'. (1 1102. 8 
D 06,····13: .... ',5 (12:25 1. 1 7. ;;~5 O. (1 O. (1 965. ~) O. (1 9i;5. £1 
1 Oi~./1:;: ... ··7~5 (.12:27 1. 1 7. St5 O. (1 O. (I 377. :( O. 0 ?-77. 3 
I 0'::'/1::'/75 03:: 11 1. 0 7. :;:9 O. (1 O. (1 O. 0 (1. (I 0.1:::1 
[l 06/13:/75 0::: 1 '::'1 O. :3 7. 25 (1. (I O. (1 965. (1 O. (I 96!5. (1 

(A) : I;: ItHRf~E.' [)=[) I ::'CHfiF:t3E 

2.3-23 



,~, 

( 

BAY ANCHUJY DENSITY 

(A) 
:=.TAT IOU 

() 

I 
I 
() 

() 

I 
I 
o 
I 
[) 

I 
o 
I 
D 

e, 
[) 

I 
I 
D 

[) 

D 
I 
[) 

I 
1 
() 

(lATE 

06/13/75 
06/13/75 
06/.1.6/75 
06/:t6/?;:, 
0 1: •• '/1.(./75 
06/16/75 
06/16/75 
Of./"l t'~/7=:i 
0':;/17./75 
e~""··17 .... ·",~:, 
06/17/75 
OS/17/75 
(1.; ... ·l·;:- .. ···?~5 
Or:-.... ··l (' ... ··~:·5 

05/17,'75 
06/17175 
06/'17/?S 
OC/1?,····?S 
Cf·/17/7:; 
0';'.,"1 ?,..-' ?::: 
Of./17/75 
06117175 
06/17/75 
86/17/75 
06/18/75 
Ot:'/ 1 :::,/"?~I 
(11:. ... "1:::/(':5 
06,- '1.:=:.· .. ·7~5 

Tlt'1E 
(YF.::t'1Im 

04:00 
04:12 
21:12 
:;-,1: 1:: 
22:12 
2:;:::29 
:;,:' : :1.0 
2:':11 
C;t;:1:01 
e(): 06 
00: ~:;9 
(11: 1:1. 
82:1:: 
02::1.7 
l~1::: (1::: 
(C: 1~:' 
04:00 
04:01 
21: 1:) 
21:25 
22:15 
22: 2::, 
2::: 1,; 
2:3:: ::::~ 
eel: 14 
(~o: :l.::: 
01: (\e) 

0.1.:11 

(A) : I",INTFWEj D=DI5CHflF.:GE 

TIDE 
(1'1) 

0, 7 
(1, 7 
(1, 2 
0, 2 
C( (1 

0, 0 
-C~, 1 
-0. 1 

O. 1 
O. \) 
O. 2 
0, 2 
0. 5 
0, 5 
0, 6 
D. 6 
0. 8 
0, 8 
8. 5 
O. 5 
(I 2 
0, 2 

-0. 1 
-0. 1 
-0, ;2 

-0, :::: 
-0. 2 
-(\ 2 

SAMPLE 
VOLUME 
(CU M) 

t'=:. 7~~1 

'? ?~5 

7.53: 
6.5t;. 
7.3:9 
6. ,0 
7. ~i3 
7. :,::1 
6. ,'Zl 
? 6"/ 
6. :::-1 
7, t:1 
"7.9::' 
6. -("0 
7. :;t5 
6. :~6 
7,11 
7. ~5?' 

€. '(>'0 

6.7f1 
7. :;:9 
6. 70 
7. :::1 
.;. :;::4 
6, :::4 
7. :<3: 
? 53: 
6. tA 

EGGS 

\C1. (1 

O. 0 
~~I. 0 
\::1.8 
0, I) 

I). (1 

O. (1 

O. ° 
0, 0 
I), 0 
O. I) 

0, 0 
O. Ct 
(I, 0 
O. (1 

(I, ~3 

O. 0 
O. 0 
(I, 0 
0, (1 

0, 0 
0.IZ1 

O. 0 
O. 0 
O. (1 

O. 0 
(1, 0 
O. 0 

/~ 

" 

2.3-24 

DENSITY(NQ /1888 CU M ) 

TOTAL 
'y'OLK -SAC (EXCLlJ(" 1 NG 

LAF:VAE LAF.:VAE .;U'· ... ENILES EGGS) 

-------- ------ --------- ..... ---------
O. 0 \Cl. (1 \C1. I) O. 8 
O. I) 1.3::;:3:. 4 \CI.O :1.3:'=:::. 4 
O. 0 O. 0 ~:::1, I) O. 0 
O. 0 ICC 0 (1. (1 O. (1 
O. (1 (1. (1 O. 0 O. I) 

0, (1 (1, I) O. (1 I). 0 
(1, 0 13:;;::, ::;: O. I) 1::2.8 
0, I) 0, (1 0, ~) O. I) 
O. I) 1.49, :::( (1.13 :lA9.3: 
O. 0 0, 0 O. ~) I). 0 
\), (1 1.46. :( O. 0 146. 3: 
o. 8 O. 0 O. (1 O. (1 

I), 0 0, 0 \CI.O O. (1 

O. 0 0, 0 O. ° (I, (1 

0, 0 I). I) 0, (1 O. (1 

O. (1 (1, (1 (1, (1 O. I) 

O. 0 O. I) O. I) (1, (I 

O. (1 13:2. ::: O. 0 1.~:2. :=: 
0, tel O. 0 0, 0 O. (1 
(1, I) O. (1 (1, 1~1 0. 0 
(~. (I O. I) 0, (I 0, 0 
I:), (1 (1.0 (I, 0 0. (1 

O. (I O. 0 O. 0 O. 0 
0, I) O. i) O. 0 O. tel 
(1.0 O. 0 O. (1 O. (1 
0, ~) 0, 0 0, 0 O. (I 

(1, 0 13:2. :3 0, I) :1.32. 8 
O. 0 146, ::; 0, I) 146. :' 
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8 ';:;:,::::T o '0 :3 ';:::ET (1 '~3 o '0 :E~; '1.. o '0 ~~: 1~~1 £2./:::T/9~3 I ---------- --------- ------ -------- .... ----- -------- -------
(5003 531 I N3,,·,rtt :31::1 ..... dl:ll 3l:J ..... dl:Jl 5883 q·1 n:) (l~) ctJHl: ::iH) 3li:;j(J NO 111:11'':; 

(IN I OI'lI:)X3) :)1:1 5-)1l 0.'" 3~'~f(lO"'\ 3':]I1 3~·jl1 (1:1) 
ll:l101 3"'d~jI::lS 

( w n~ OOOT/ 'ON)A1I5N30 

~l1SN3a AAOHJNI::I AI::I8 

) ) ) 
...... _./ ,~/ 



!"'- . 

B~Y ANCHOVY DENSITY 

(A) 
5TiiTIOtl 

D 
I 
[) 

1 
[) 

[:0 

I 
I 
() 

I 
Co 
I 
[) 

() 

I 
I 
[) 

() 

r 
D 
1 
C· 
I 
[> 

I 
() 

I 

CoRTE 

06/24/75 
86/24/75 
06, .... 24, .... 7'5 
0(:/24 .. ···75 
O·~, .... :~4, .. ··?~5 
Ot':·/25/75 
86/25/75 
86/25/75 
(11.::/2S,·· .. ?~5 
(1,:::","25/'75 
06.· ... 25/75 
OS/2~/75 

(6,'25175 
C~~;.' '2:;/("~:! 

O'S/:::~::/7'~5 
C .. .::.,'~~t;."··/5 
C':::;"':;~·::·,·"'("~l 

86/26/75 
06/26/75 
Ot,::,···;:~';.J"··?5 

(~(:::,···'2C·/?~j 

(1t::: .. ···2~;·/7:1 

C~6/~~,:.::,····i·5 

o:S/~::::r;/7~i 

Ot; .. ··'26/(··~, 
C·::./;;:t.;, .... 75 
OS/~~t:.::,· ... 7~3 
0,:; ... ··2::;/·?5 

Tlt'lE 
(HF.::tHt-D 

2:1:49 
22:3:7 
:;,2: 49 
23:: ::7 
2::: 47 
08:47 
00:49 
81:32 
01:39 
82:22 
(1~~ : ~'5 

0:' : J.::-:: 
0:;: ":'7 

0·-1.',10 
0"> : 1S 
OS!' (1;~: 

09: 1':. 
10 : (~~:1 
10:06 
10: 4::1 
10:57 
12:12 
12:26 
13:16 
13:17 
14:15 
14:20 
15:8J 

(A> ; I = I NTAf<Ej (:0=('0 I SCHi'lF.:GE 

TIDE 
(t'l ) 

O. 5 
(1. ::: 

O. ::: 
0, ::: 
O. ::: 
O. t: 
0, :;:: 
O. 7 
O. 7 
O. 5 
O. 5 
0, 2 
0, 2 
(1, :2 

-0. :::: 
~). 0 
O. 0 
(1. 3: 
~~1. 3: 
O. 5 
O. J: 
O. ::: 
O. 7 
O. 7 
O. ::: 
O. 7 
!'" 

::1 

SAt'iPLE 
VOLUt'lE 
(CU 1'1) 

7. ~;:? 

'1. :;.15 
7. ::':5 
6. :;::4 
7. ::9 
6. :::4 
6. :::.:j. 
7. ~~5 
6. 70 
7. ::9 
6. 5'; 
7. ::-15 
6. 56 
E.. ~~E. 

7. 9!:t 
7. 2~5 
6, 84 
6. 84 
6. 70 
& 84 
-;> '-.:=-
( . .::,.-' 

:::. ::7 
2::,44 
21. 06 

:::, ].'? 

:::. '23: 
:::!. 09 
"'.3:9 

.,'._"'" 

DENSITY(NQ /1000 CU M ) 

TOTAL 
'T';)U(-SAC (EXCLU[) I NO 

EGCiS LAF.:·· ... ~iE LARVAE JUVENILES EGGS) 
-------- ------ --------- ----------(1. I) O. 0 0. (1 O. (1 O. 13 

(1. (1 O. (1 O. L) (1. (1 (1. (1 

0. (1 O. 0 O. L) O. (I O. 0 
O. (1 O. 0 O. (1 0, 0 O. (1 

O. 0 O. (1 O. 0 (1. (1 O. £1 
O. L~1 O. Q O. 0 O. (1 (1. (1 
O. 0 O. 0 O. (1 O. (1 O. (1 

I~'. (1 O. 0 275. 7 O. (1 275. 7 
(I, (1 O. (1 O. (1 O. (1 O. (1 
(\. 101 O. 0 O. i) O. (1 "'1. (1 
(1. (1 O. (1 O. 0 O. (1 O. (1 
(1, () O. 0 (I, (1 O. (1 (1. (1 

(1, :) O. () O. (1 O. 0 O. (1 

O. I) I), 13 \01. (1 I). (1 O. (.1 

O. (1 O. (1 O. (1 O. (1 O. (1 
O. (I O. L:l (1, (1 O. 0 O. 0 
0, (I O. 0 O. 0 0, (1 O. (1 

O. (1 O. 0 O. (1 O. 0 O. 0 
(). i) O. 0 0, 0 O. 0 (1. £1 
L:l, (. O. (1 O. (1 O. (I O. (1 

O. (1 O. 0 L:l. (1 0, I) (1. (1 

0.0 O. 0 119, 5 O. (1 119. 5 
O. (1 o. (1 o. 0 (1. (1 (1. 0 
1:1. (I (1, 0 O. 0 O. 0 0, ° 
O. (1 O. (1 O. 0 0, (1 O. (1 
I), (1 0, 0 O. 0 O. 0 O. 0 
I). (1 (~. ~:1 O. » O. 0 (1. (1 
O. (1 O. (1 O. (1 O. 0 O. 0 

2.3-26 



r" 
\( 

BAY ANCHOVY DENSITY 

(A) 
STAnOI~ 

r, 
[". 

o 
I 
[> 

1 
D 
I 
(j 

1 
() 

I 
C'· 
D 
I 
D 
I 
() 

I 
I 
D 
I 
D 
I 
D 
I 
() 

O;iTE 

86/26/75 
06/26/75 
06/27/75 
(:6//27/'{'5 

~)t::·/27 /7::1 
C'~./27/75 

C t::.,/;;-:: 7 ","75 
(~t;/'.2~·-'/?:i 

eIS/';-::7/75 
(it··/27,····7~1 

O~,;.···'27/~?5 

0.::"";/27./75 
0.:.; .. ··· 27 /' -?~~; 
Of':,~·2( /7~':1 

O~':"""2?,/75 
o,.; ...... ~·? .... ?~.:i 
0';/2"(:',/('5 
~~!!:'/30/··7~3 

Oi,:./:·O, .... 75 
86/20/75 
06/30/75 
06/20/75 
05/30/75 
05/30/75 
07 .. ···01./75 
07/0~/75 

07/01/75 
07/01/75 

TIt'IE 
(HF:: tlIN) 

~5:10 

15:50 
10:~6 

1Q:25 
11:14 
~1:20 

12:08 
12:10 
12:50 
12:~:::; 

12:: ~i~i 
13:.19 
1·1: ·10 
:1.·1 : -1~:' 
15'":':~ 

15 :::r:; 
;;:::1 : O~~ 
21:10 
22:01 
22'17 
22 :5::::: 
;;-:::.: 05 
23::49 
23::55 
00: 4~5 
(10: 53: 
01:41 
01:43: 

(A): I=INTA!<E; (l=DISCHfIF:GE 

TIC'E 
(~1) 

O. 5 
(1.3 

O. :1. 
0, :1. 
O. :.:.; 
0.3: 
(1. ~i 

O. 5 
O. 6 
O. £. 
O. 7 
0.7 
O. 7 
O. 7 
O. 5 
0, 5 
O. 2 
O. :2 
o. :2 
O. 2 
(1. :1. 
O. 1 
O. 2 
O. 2 
O. 4 
O. 4 
O. 5 
O. 5 

SAMPLE 
VOLUME 
(CU M) 

6. :::4 
6. 70 
7. :;;5 
6. 56 
to. !56 
6. ('0 
i:O.95 
? 3:9 
-:0 ~,c;-

(. ,~._t 

(' 2::-, 
7. 2:', 
6. 56 
-.' .... (".~ ( . .::.._t 

7. ~:5=: 

6. ~~6 
6. e4 
6. ::;:4 
6. 70 
r c .... 

t..: •• '_'1":;, 

6. :5~; 

6. 56 
6. :~:4 

6.5·::' 
t';.5t::' 
7. ::::1 
.... 95 
7. 95 
6. ::::4 

( 

EGGS 

O. ~:-t 

O. 1(:1 

O. 0 
O. €I 
€1. €I 
O. (1 

1:1. (1 
O. 0 
O. (1 
O. I) 

O. I) 

O. (1 

O. 0 
(1. (1 
O. l) 

O. (1 
O. (1 

O. 0 
O. 0 
I). I) 

O. 0 
O. (1 

O. (1 

O. 0 
O. 0 
O. (1 

(1. (1 

O. (1 

,---....... 

2.3- 27 

DENSIT'r'(HO ...... :1.0'.::11) CU M ) 

'r'OLl( -Siie 
LAf;:'·/AE 

O. I) 

O. '.::1 
(1. (1 
(1. 0 
O. (1 

O. (1 
(1. (1 

O. 0 
O. 0 
O. (1 

O. 0 
O. (1 

~::). (1 

O. (1 
O. (I 

O. (1 
o. 0 
O. 0 
O. I) 

O. I) 

O. 0 
O. 0 
o. ~) 

0.1(:1 

O. (1 
O. I) 

(1.0 

(1. (1 

LAF:'·iAE 

O. (1 

O. 0 
O. ~) 

:1.52. 5 
O. 0 
O. (1 

O. 0 
O. I) 

O. (1 
O. (1 

O. I) 

(1. 0 
O. (1 

O. (1 

(1. (1 

(I. (1 

1024. :1 
:H)45.4 

762. Eo 
3:05. (1 

:1.677. 7 
73:1.5 
610. (1 
29::::. ::: 
3:::::4. (1 
.-.-.,-, ,=. 
C''::'':·. \..' 

62::::.8 
7:;:1..5 

JUVENILES 

~:1. 0 
(I. (I 
O. (1 

(1. (I 
(1.0 
O. I) 

1).0 

O. 0 
O. 0 
O. (1 
O. (1 

O. (1 

O. (1 

O. I) 

~). 0 
O. (1 

0.1:;:1 

fl. 0 
O. I) 

O. I) 

O. (1 
R(1 

O. (1 
(1. (1 

(1. (1 
(1. (1 

377.3: 
(1. (1 

TOTAL 
(EXCLUDING 

EGGS) 

(I. (1 
O. (1 

O. '.::1 
:1.52. 5 

O. (1 

(1.0 

O. (1 
O. 0 
O. (1 
1(:1. (1 

(;:1. (1 

Cl.0 
O. (1 

O. '.::1 
O. (1 

0. (1 
1'.::124. :1 
1(145.4 

762. ;; 
3:()5. (1 

:1677. 7 
73::1..5 
6:1.0. 0 
29:::, E: 
3:::::4. (1 

62:::. ;;:: 
1006. :1. 

711. 5 

( 



r-
;,( 

BAY ANCHOVY DENSITY 

(Ii) 

:::·Ttff I O~'l 

[) 

1 
C' 
I 
() 

I 
c
e· 
I 
r 
[:' 
I 
[:0 

D 
() 

() 

I 
() 

[) 

I 
I 
D 
I 
[0 

C'tiTE 

07/01/75 
87/01/75 
07/81/75 
87/81/75 
07/01,""75 
07.····C1./75 
07/21/75 
07/01/75 
(1{"'/'~~11/7~5 

07/01/7~-, 

07/01./75 
(i?····(~1/·T5 

07 /"(!~""'7::\ 
07 t'O.2/·7~S 
07/'02/75 
07/02.~'·;~5 

(1?,/(1.2/7~5 

(t?/'Ci2/7~; 

(1~'';'/02/7::, 

(1?··'~~i2.,,··?5 

~:'i-i·/\:1 ~,/"?:I 

O~;O/:).2.""·~'::; 

O'?,,··(l::: .. ·····?5 
(17/0:./7~, 

07/03:,/"("5 
07/0~:/75 

07/0:',/75 
07/0:3: ..... 75 

Tlr'lE 
(HE: ~lHD 

02:25 
02: :::: 
0:::16 
(:1].: 22 
04:09 
84:09 
21:20 
21:32 
;;:'2: 20 
22:3:,:; 
21. : 1:~ 
2::1f. 
0(1: :1.1 
C":' : :1:1. 
(:1 : c~; 
0.1. : ~:::1::: 
02: o~::, 
(~~2 : l't 
0::: .1.1 
en:: 1:':, 
04 ::1 .. :1 
(;4:11 
09: 1:: 
89:16 
10:0:: 
10:89 
11: ~)1 
11:02 

(A):I=INTAKE;D=DISCHARGE 

T WE 
(t'1) 

(1. 6 
O. 6 
O. 7 
O. ::: 
O. ~: 

~~1. f:: 
~). 5 
O. ~I 

O. 1 
(1. :3 
(,1.9 
O. 1 
(".2 
O. 2 
O. ::;: 
(t. ::::' 

O. 5 
(1, :,; 

O. 6 
O. 6 
O. (' 
o. ::: 
o. 2 
O. 2 
O. (1 

O. (1 

-(1.2 

-0. 2 

SAMPLE 
VOLUM~ 

(CU M) 

i. 2~5 
? :;~~5 

7.3:9 
7.3'9 
7. 95 
7. ::::~ 

7. :::1 
7.2:t 
6. ::::4 
7. ?~5 
6. ::::4 
6. ~5G 
7.3';:\ 
?'. :?~5 

7. :;~5 

7. :'9 
7. :::;,t 
7. St5 
7, 95 
7. ::::1 
7. 2~5 
7. 95 
6. 70 
6. lC::4 
6. ~56 
7. 9~5 
7. :;:1 
6. 5G 

,.r"" .... , /' . 

EGGS 

O. 0 
(1.0 

O. 13 
O. (1 

(1.0 
O. (1 

O. (1 

O. 0 
O. 0 
0. (1 

O. 0 
O. (1 

O. (1 

O. (1 

O. 0 
O. (1 

O. (1 
O. (1 

O. (t 

(1.0 
O. 0 
O. (1 

O. (';I 

O. 0 
O. (1 
O. (1 

(t. (1 
O. (1 

2.3-28 

DENSITY(N~ /1000 CU M ) 

YOLK-SAC 
LAF:'·/tiE 

O. 0 
(1.0 

0.1<:1 
O. 0 
O. (1 

O. 0 
O. 0 
O. I) 

O. (1 

O. (\ 
O.l<:t 
O. (1 

O. (1 

(1. (1 

O. 0 
O. 0 
O. 1) 

(1. e 
O. I) 

O. (1 

I). I) 
O. (1 

O. (1 

o. ~:) 

O. (I 

O. 0 
O. 0 
O. 0 

LAF.:"iAE 

1792. 1 
275. g 

:1.4:::7. ::: 
270. 5 
--.. -:--:0 - .. 
~'I' ( • ...;:. 

946. 8 
5:1.2. (I 

O. (1 

O. (1 

3'·01:::. 3 
2~·':'79. to 

i525. 2 
4057. 7 
1383. 5 
1792. 2 

27a 5 
946. 8 

301:::. 4 
1:::86. 5 

76:::. 1 
689. 3 

1760. 7 
29:::~. 7 

1024. 1 
1.525. 2 

62:::. e 
12:::0. :1. 

::05. 0 

~TU'·/EN I LES 

(1. (1 

275. 7 
O. ') 
O. (1 

(1. (1 

O. (1 

(1.0 

O. (1 

(1. 0 
1.2~57. 7 

146. 3 
762. 6 
40:::. 9 

O. (I 

O. (1 

O. ~3 

O. I) 

(1. (I 

O. 0 
(1. (1 

O. 0 
251. 5 

~j. 0 
O. (1 

O. (1 

O. 0 
:1.2:::. (1 

0.0 

'TO'TRL 
(E><CLU[)lNG 

EGGS) 

1792. 1 
551. 5 

14:;:7. B 
270. 5 
3:77. :~ 
946. ::: 
512. (1 

O. \) 
O. (1 

427';; .. (1 

2925. 9 
22::::7. :=: 
4463:.6 
:13:e3. 5 
1.792. 2 
27~:1. 5 
946. E: 

3018. 4 
1:::86. 5 

76& 1 
6::::9.3: 

2012. 2 
2'=:l!=;. 7 

H124.1 
1525. 2 

628. E: 
140:::.1 

3:05. ~3 

_H HH, 

( ) 



( 

.r-'.'. 

( ( 

BAY ANCHOVY DENSITY 
DENSln'(NO. /:1.01:::1~1 ell t1 ) 

SAMPLE TOTAL 
(A) TIME TIDE VOLUME 'r'OU~-5:-=tc: < E:~CLUD I NO 

STATION DATE (HR:MIN) eM) (CU M) EGGS LAF:VAE LAF:VAE ~TlIVENILES EGGS) 
------- -------- ------ -------- ------ --------- ----------

I 07/03/75 11:52 -0. 2 7. 95 O. I) O. 0 1:,:::3:. 4 O. 13 13:::::]:. 4 
D 07/03/75 11:58 -0. 2 6. 56 (1. (1 (1. I) 915. 2 (I. (I 915. 2 
I 07/0}/75 12:51 -0. 2 & 84 O. (1 o. (1 1170. 4 (1.0 1170. 4 
D 07/03/75 12:58 -0. 2 7. 81 (1. (1 O. 0 O. (1 O. (1 O. I) 

D 07/03/75 13:50 -0. 1 7. 81 1:::1. (1 O. (1 3::::4. 0 13. (I 3::::4. (I 

1 07/03/75 13:51 -0. 1 &% (1. (I O. (1 3:0~,. 121 O. (I 3:05. (1 

I 07/03/75 14:46 O. 2 6. 56 O. 0 O. (1 :1:::3:0. 3: 3:'~15. (1 2i:;::,.3 
D 07/03/75 14:51 O. 2 6. 56 O. 0 fl. (1 610. (1 (I. (1 610. 0 
I 07/03/75 15:45 0. 5 7. 53 O. (1 O. (1 ~·,3::1. :1 O. (1 5:3:1. :1 
D 07/03/75 15:46 ~5 7. 25 O. I) O. 0 91::5. (1 (). (I 965. J.) 

I 07/87175 21:05 1. 1 7. 25 O. f1 O. (1 £,203:. 6 137. 5' 6341.5 
D 07/07/75 21:05 1. 1 ~ 70 O. 0 O. 0 1642. :::: 149.3: 1792. 1 
I 07/07/75 22:11 1. 1 7. 81 O. I) O. 0 10496. (' 2~;6. \~ 1.0752. 7 
0 07/07/75 22:23 1. 1 7. ],9 (1. 0 O. (1 2434.6 946. ::: :,3:::::1. 4 
1 07/07/75 23:38 O. 8 ~ 53 o. 0 O. (1 10221. 5' O. (1 1(1221.9 
D 07/07/75 23:39 O. 8 7. 39 O. I} O. (1 :3:1:10.9 54:1. 2 3:652. 1 
I 07/08/75 01:08 O. 5 7. 81 O. 0 13. (1 972::::.6 O. I) 972::~. 6 
D 87/08/75 01:05 O. 5 6. 70 (I. (I o. 0 :1941. 4 1194. 7 313'6. 1 
D 87/08/75 02:05 O. 2 6. 5f. O. (I O. (I 10,;7.7 915. :1. 1.9:::2. :::: 
I 07/08/?5 02:11 O. 2 6. 56 O. 0 I). (I 1~,25. :2 3:05. €1 1:::::0. 2 
D 07/88/75 02:54 O. 1 6. 70 O. (I 1C1. (I 4330. 5< 2e37. 4 716:::. 3: 
I 07/08/75 02:56 O. 1 7. 5], t). (I O. (I 424::;:. 1 3:9:::. 3: 4646. 4 
D 07/08/75 03:54 -0. 1 & 70 O. (1 O. 0 43:3:0. :3 2240. 0 657l:!:1.9 
I 07108/75 0}~56 -0. 1 6. 70 O. (1 0.0 5525. 7 t:95. 9 6421. £. 
1 0?/08/75 21:25 1. 0 6. 70 O. (1 O. 0 4779. (I O. 0 4779. (1 

D 07/88/75 21:31 1. 0 6. 56 O. (I O. (I 3:~,O:::. 0 :12:{(1. 2 472:3. 2 
1 07/88/75 22:25 1. 0 & 56 O. 0 o. 0 777:::, 6 3:05. ~::1 80::::3 . .; 
D 07/08/75 22:37 1. 1 7. 25 O. (I I). (1 2:;::95 (1 413:. £. 3:3:l):=:.6 

(A):I~INTAKE;D=DI5CHARGE 

2.3-29 



i( 

BAY ANCHOVY DENSITY 

(A) 
STiiT I 011 

o· 
[) 

I 
I 
D 
[) 

I 
I 
[) 

[) 

I 
[) 

I 
I 
[J 

I 
() 

Co 
I 
C, 
I 
I 
D 
I 
C· 
D 
I 

DATE 

l)7/0::: .. ···75 
87/0::::/75 
07/09/75 
87/09/75 
07.,..O:;t ... ··7~5 
07/09/75 
07/09/75 
07 ... ··(19/73 
(1("'/09 .. ·.'75 
07./()::.-t ... ··75 
07/10/75 
(1-;::- • ./ j.()./"?~I 

0-( / 10"'75 
07/10.· .. ·7'5 
07/10/75 
07/18/75 
07/10/75 
07/10/75 
07/10/75 
0';:' .. ,'10,·,'('5 

87/10/75 
07/10/75 
07/11/75 
07, .... 11/·?~~ 
07/11/75 
07/11/75 
07/11/75 
07/11!75 

Tlt'lE 
(HF.:: NUl) 

2:: :40 
23:42 
O~): 4!5 
eo: t.~o 
01:40 
01:57 
(.:.1:'2: ~;:; 
(!2:5::.1 

OJ:; 49 
~~(:~ : ~,6 
09:12 
09:14 
10:14 
J.O: 15 
:11: ::2 
11: ~:oO 
12: (;~.~ 
1:::("1 
1·~ : ;:~:;; 
1·-1-:1:::: 
15:50 
16: 0:5 
09:0:: 
09: 1~', 
10: ::::~ 
10: 4:~ 
1~: :15 
12:04 

(R):I=INTAKE;D=DISCHARGE 

TIDE 
(11) 

1, (1 

1.. ~~1 

O. ::: 
(1,7 

0, 5 
O. 5 
O. 2 
O. 2 
(I. (1 

O. (1 

O. 5 
O. 5 
0, ~: 

O. ::: 
O. ::.r 
O. 9 
O. 9 
(~. 9 
O. :=:: 

O. ::: 
O. (1 

(1.0 
O. 2 
0, 2 
O. t.:. 
O. t;--: 

(I, 9 
Ct. 9 

SAMPLE 
VOLUME 
(CU M) 

6. 7~~1 

E., 56 
7. :::1 
7. 95 
6.7(1 
6. 70 
6. :::4 
7. 25 
"'? t;;'-;. 
... ,_I';:. 

7. 25 
7. :;.::5 
~ .-,t:" ,'. '::':."-' 
7. ::::1 
7. 25 
6. {-'(:) 
7. :::1 
7, :::1 
6. 5~5 
T. 95 
6, ~;6 
7. :;:9 
6. St:' 
7. :::1 
6. ~;6 
7. ~;~: 
~ .-.r.=" 
.'. -=':'._1 

7. 95 
7. 25 

/..---....., 

( 

EGGS 

I), 0 
O. 0 
0. 13 
O. (1 

O. 0 
'.:1.13 
(1.0 

O. 0 
O. I) 
(1. (1 

O. ~) 

O. 0 
O. (1 

O. (1 

O. (1 

12::::.0 
O. (1 

O. 0 
O. (1 

O. (1 

O. (1 

O. 0 
o. 0 
O. (I 
0, (I 

O. (1 

O. (1 

O. (1 

2.3-30 

DENSITY(NQ /1000 CU M ) 

YOLK-SfIC 
LAF.:VfIE 

(1, ICI 

~1. (1 

(1. 13 
O. 0 
0, (1 

O. (1 

O. ~1 

(1,0 

~~1, (1 

O. 0 
0.13 
O. '-" 
o. 0 
(1. (1 

O. (1 
:1.2::::.0 

O. (1 

O. 0 
1:1.0 

(1. (1 

0, (1 

O. 0 
O. (1 

O. (I 
(1.0 

O. 0 
(1, (1 

O. 0 

LAF:I,IAE 

448, 0 
488a 6 
320a 2 
3521. 4 

10454. 1 
2i;::;::=!. 2 
307~ 2 

:1.3647. 8 
16461. (1 

60~;5. 6 
6479. 3 
27~5. S 

4:::::;;::4.3: 
::722.1 
3:13:t;,2 

11264. 8 
5120. 4 

12354. 2 
5785. 1 
3660. 6 
5004. 4 

1.7997. 5 
::712. 2 
~53:J·:::. 2 
~,~~144 . .; 
7::::,(. f: 

11~570. 2 
11579. S< 

JU"/EN I LES 

5973:,7 
915. :1. 
51.2. (I 

3:77. 3: 
149. 3 
29:::.7 
585. 2 
..... ~t::"" .-. 
0:::.( ... '.0:::' 

265. 6 
1::7, '9 

O. (1 

O. 0 
O. 0 
O. I~I 

O. I) 

O. 0 
O. (1 

O. 0 
0. (1 

152. 5 
O. 0 
O. [I 

0, 0 
O. 0 
O. 0 
O. 0 
(1. 0 
0, 0 

TOTAL 
(E>-;CUJC' I NG 

EGGS) 

6421, 7 
579~5. 7 
3712. 2 
3:898.7 

10603. 4 
2986. 9 
3657. 4 

13923, 6 
16726. 6 

621:13:, 5 
6479".3: 

275. :=: 
4224. ?( 
3722. ~ 
3136, ;2 

11392, 8 
512a 4 

123:54.2 
57::: ';:i , 1 
::::::13. 1 
5004, 4 

:1.7997. 5 
3712. ;2 
5::3::::. 2 
5044. 6 
7::::17. 8 

:1.1570. 2 
11579. 9 

( 



E:A'T' P.lICHO\I',.' \)0·1:=. I TV 

(R) 
STAT IOU 

[) 

[, 

I 
() 

I 
I 
D 
i 
[) 

D 
I 
I 
(; 

I 
D 
I 
[:0 

1 
Co 

[) 

I 
[:0 

I 
Co 

[:. 

DATE 

07/11/75 
87/11/75 
07/11/75 
07/11~75 

07/11/75 
07/11/75 
07/14/75 
07/14/75 
87/14/75 
87/14/75 
07/14/75 
07il'~/75 
07/14/75 
07/14/75 
07/17/75 
07/17/75 
07/'17,/'75 
07/17/75 
07/17/75 
(17·'/17, ... ··(·::~ 
0--;·,· ... 1(7,·/7:. 
(17/1? .. ·'75 
~1?/22/75 

07/22/('5 
(1?t"···~"2,;:.·/75 

07/22, .. ··7=5 
07/22/75 
87/22/75 

TINE 
(HF.: : I'1I t-D 

1?:19 
13:38 
14:49 
14:54 
16:09 
16:10 
09:43 
10:01 
11:17 
11:18 
14: ~5l3 
14:52 
16:15 
16:28 
13:06 
13:16 
14:03 
14:05 
14:45 
15:04 
15:48 
15:54 
10:14 
10:15 
11:13 
11:17 
12:08 
12:1~ 

(A):I=INTAKE;Co=DISCHARGE 

TIDE 
(t'1> 

O. 9 
~~1. 9 
l":'~ -:-
~_'. f 

O. 7 
O. :( 
O. 3: 

-0. 2 
-0. 2 
-0. 2 
-0, 2 

O. 9 
O. 9 
o. ::: 
(1, ::: 

-0. 3 
-(1. S 
-0. 1 
-0. 1 

O. 2 
(l.2 

O. 2 
O. 2 
O. ::: 
(\. ::: 
O. 9 
O. ~:. 

O. ,:, 
(1, t':. 

SAMPLE 
VOLUME 
(CU 1'1) 

7. 95 
6. 56 
7. ::-J5 
f,;,.:'H 
6.7::;:t 
7.53: 
7. :~:1 

7.53: 
6. 70 
7.3:9 
7. 95 
7. ~.J. 

7.95 
7. 53 
7. 95 
6. 7(1 
6. :::4 
7. 67 
6. ::::4 
7. !:<3: 
7. 81 
7. 39 
6. 84 
6. 70 
7. 2~5 
7. 11. 
7. 25 
6. :,::4 

:~ 
( ) 

EGGS 

(1, (1 

O. 0 
O. 13 
0. (1 

O. [1 

O. I) 

O. (1 

O. (1 

O. 0 
O. 0 
O. (1 

0. (1 

o. ~:::1 

O. 0 
0. 0 
O. (1 

O. 0 
O. (1 
(1. 0 
O. (1 
O. (1 

O. 0 
O. 0 
O. 0 
O. (1 

O. 0 
O. 0 
O. (1 

2.3-31 

DENSn'T'';NO. /j,O~)C1 CU t1 ) 

'r'OU<-SAG 
LAF:I/FiE 

3:77. 3 
~). (1 

Ct. (I 

O. 0 
:1.49. 3: 

O. (1 

O. (1 

O. ~) 

(1. (1 

(1. (1 

O. 0 
O. (1 

O. (I 

O. (1 

O. (1 

O. (1 

O. (1 

(1.0 

O. 0 
O. (1 

O. (1 

O. (1 

O. 0 
(1. (I 

O. (1 

O. (1 

O. I) 
I). (1 

LAF.:VAE 

13:}'3:0. :3 
:=:3::::=:. 6 
E03:i': .. 6 
23:40.7 
5~52~5. 7 

14469. ::: 
204:::. 1 
4779. (1 

13A4. 1. 
41.::"::::.9 
47,("9. ~1 

3:4~5:.1.. 5 
5659. J 
9t127. (1 

11.31.. 9 
448. 0 
43a 9 
782. 0 
5:::5.2 
3:9:::. 3: 
640. (1 

541. (1 

146.3: 
149. 3: 
6:::9. J: 
140. 6 

O. (1 
e,-.-.r::;: .-. 

'-"="-', .::=. 

JU ... ·'ENILES 

(1. (l 

I). (1 

O. (1 
(1. (1 

O. ~~1 

O. (1 

O. (1 

~). (1 

1~1. (1 

Cl. (1 

12~;. ::: 
O. (1 

O. 0 
132. ::: 

O. (1 

O. 0 
~:::1. (1 

(1. (1 

O. (1 

O. 0 
1.2:::. (1 

O. Ct 
O. (1 

O. 0 
O. (1 

O. (1 

O. 0 
O. (1 

TOTAL 
<EXCLUDING 

EGGS) 

1.370:;;:.2 
8:,:::::::. IS 
6~Z(~:6. 6 
23:40.7 
~d':.75. (1 

1.4469. :3 
204::::. 1. 
4779. (1 

13:44. 1. 
4192. 9 
4904. ::;: 
:3:451. 5 
56~t9. 3: 
91.59. :=: 
11.31. 9 

448. (1 

438. 9 
782. (1 
5:;:;5.2 
39:=:, '3 
76:::, (1 

:;,41. Cl 
146. 3 
1.49. 3: 
6:::9.3 
1.40 . .;. 

O. (:1 

5:::~5. 2 

( i 
; 



· ....... -... 

i( 
\ 

.I ( 
\ 

BAY ANCHOVY DENSITY 

DENSITY(N~ /1080 CU M ) 

::'Ai'lF'LE TOTAL 
(A) TH1E TIDE ..... OLUt'lE 'y'OLK-SAC (E:>-;CLUD I t·m 

STRTION DATE (HF::HHD <t'1) (CIJ t'D EGGS LA R'·/fiE LARVAE JU"/EN I LES EGGS) 
-------- ------ -------- ------ --------- ----------I !Z1r:> ... ··2~:-:.·· .. 7~, 13:: 5::: o. 2 7. 25 O. (1 o. (1 (1. (t (1, 0 O. I) 

D 07/22/75 13.: 5::: 0. 2 7. ::::1 O. 0 (I, (1 256. '::J 0, 0 256. 0 
1 07/22/75 :1.4:45 ~:::1. _:1 7. ;;-~5 o. ~) O. 0 4:13.6 (1, (1 413, 6 
D (i7/~~~2 .... ·75 14 :5::': 0, (I 6. 70 0.0 O. (1 44::::. ft O. (1 44::;:, (t 

()(' ..... 22,·· .. 75 15:48 -0. 2 7. ::::1 O. (1 O. 0 3:::::4. (I 0. 0 3:::4.0 
() 07 ..... ::·:~~·.···'7~, 1~): 5::: -0. 2 -, c-:.· 

( .... '.::,. I::). (1 I), (1 3:0:,':::. 3: I), 13 :~9:=:, 3: 
I 07 ... ··25.· .. ·75 09:11 -(1. :2 .;;., ::;:4 O. 13 O. (1 O. I) fl. (t (1, (t 
D 07/~~~5/(!:, E~9 : 2(1 o. 2 i;.97 0, 1:1 O. I) 2~::6. 7 fl. 0 2:::6. 7 
I Oi·'/:;-~5 .. ···75 10:05 o. 4 6, ::::4 (I, (1 O. 0 1.46. 3: 1<:1. (1 :1.46,3 
D O(·,···'~;:~5/(~:, 10:07 O. ::' ? !"53 o. (1 0. 0 o. (1 O. I) o. \) 
D (1·(·/:':-::::/{':~ 1'f: ::SI o. I:: 7. :3:::'1 O. (1 0. (1 270. 6 (1, (1 270. 6 
I (1-;-· ..... ~~::;::/?:~ 1.4:47 o. ::: 7. ::::1 0.1<:1 I), 0 O. (1 101. 0 (I, (1 
I (t'?~·2::::.··.'7'~, 1 t=' -.t:.. . '-':':: ._' O. 7 7. :'9 (::1. (1 O. 0 O. 101 101, 0 O. 0 
[) 0;:',,'.::::::/,"::, 1:,: 3::::: O. IS 6. :,~; O. 0 O. 0 1~52. 5 (1, (1 1.!:t2. 5 
I (1-?/2!:: .. '?5 1;.0:26 O. 6 tS. '(L;:1 O. (1 0. 0 0, 0 (1, (1 (t,O 

[:1 . 07', ... ·2::: ... ·'7;:, 16:26 O. E. 0;., :~:4 Cl. (1 O. (1 o. (1 0. 0 o. 0 
07/2::: .. ··'75 17:L::: O. 5 6. 56 O. (1 o. (1 O. 0 (I, I) (t. (t 

() 07/"?::::/ 5 17: 1.f':. ~~1. 5 6. 97 o. (1 O. (1 14:(.4 o. 101 143:,4 
I ~;17."":':-:.';::/ .5 1:::: 1:'0 o. :: t::'. ('0 O. (1 (1.101 (1, (1 101, 101 (1, (1 
() 07 .... :~:::,··' 5 1::::: 0::: o. :- 7. 11 0, (1 140. ;; O. (1 o. 0 140. 6 
[) 07/28/73 1::;:: ::,'5 ~~f. 2 6. 70 O. (1 0, (1 14St. :: 0, 0 :149. 3: 
I 07/28/75 1:=:: ::~9 o. 2 6. 70 0, (1 O. 0 O. 0 O. 0 o. 0 
1 07' /2',~:/7t'5 :15.1: ~52 o. :1 6. ~·'(1 (I, (1 O. (1 149.3: O. 0 149. 3: 
D 07/28/75 :19: ~·2 O. :1 6. 70 (1, 0 O. (1 0, 0 (1, (1 0, (1 
I 87/28/75 ::-:0: :::: -0. :1 6. 70 101. (1 O. 101 25::::::, ::: 44:::. (1 29::::6.8 
[) 07/28/75 20:3:~, -(1. :1 7. E:l (1, (1 o. I) 12:::,0 101. 101 12:::, I) 
I 87/31/75 21:57 -0. 1 6. ~~6 O. (1 O. 0 472::1.1 244(1, 4 716:::,5 
I 08/01/75 00:15 -0. 3: 6. ~56 I), (1 fl. (1 79:U, :1 73:21, (1 152~'2, 1 

(A):I=INTAKE;D=DISCHRRGE 

2.3-32 



('--

i( 

BAY ANCHOVY DENSITY 

(A) 

STFiTION 

--------

() 

I 
() 

! 
() 

X 
D 
1 
() 

I 
I 
I 
I 
I 
I 
I 
[) 
(1 

I 
I 
D 
I 
[) 

I 
(1 

I 
[:, 

DATE 

€1;::.,/04/75 
O::; .. ···C~4/75 
88/04/75 
06/04/75 
O>S/(!4/75 
G:~:, .. .'O:=':I .. ""i5 
08/05/75 
08/05/75 
(1::: ... ·0~~~/75 

O:::/(~3""'?5 

O;::/(1:~/75 

08/0~/75 

08/0~/75 

C:::, .... (~6./7~5 
0:::/0';::' ,/75 
(1:::,~··O;::.··r75 

(1:::, .... 1.:1 .. /·;-:-5 
(1::: ... ··11 .. · .. ?~5 
0:::/11/7,5 
O:;·,····il.~·~:"'~5 

C1::· .. ··'11.···7~5 
0:::,/:1. .1. ... ·J'?~5 
(j:=:.~·l1. ... ··?:.~ 

08/1~/75 

08/11/75 
08/11/75 
08/12/75 
08/12/75 

TH1E 
( H F.: : t'l1 t-D 

20:47 
21:2[1 
22 ::;-:4 
22:;;-::7 
2::: ::'j9 
00:32 
01:20 
01:36 
02:55 
0}:04 
21:16 
2J:16 
21:0? 
:;-::;: 07 
22:20 
00:05 
19:J4 
19:38 
2C1: 2::; 
:;::0: ::::: 
21: 2:::: 
:;::J_: 2::' 
22:27 
~:-.::2: ;::.7 
23::15 
2:::19 
(:10: Or.:' 
C'(1: 14 

(A):I=INTAKE![)=DISCHARGE 

TIDE 
(t.1) 

1. 1 
1. 0 
o. ;:: 
O. :;:: 
O. 5 
O. 4 
O. 2 
O. 1 
O. (1 

(i. (1 

:1.. 0 
O. ::: 
O. 9 
O. 9 
1. 0 
O. '9 
O. 0 
O. (1 

-0. 1 
-0. 2 
-0. ? 
-(I, :~ 

(1.0 

O. (1 

O. }. 
o. :: 
o. ,:, 
O. .; 

SAMPLE 
VOLUME 
(CU M) 

7. ~1:3: 

t;. ~",O 

6. :=.:4 
6. 56 
6. ~56 
'.::. ~5t; 

6. 56 
6. :,,:4 
7. ::"'5 
6. 70 
.. .., C"-. 
{. '-''':;. 

6. 70 
6. ::;:4 
7. J'9 
7. ~~~~ 
7. :,3 
6. 70 
7. 25 
7. 81 
6. 70 
6. 70 
6. 84 
7. 25 
7. ~~J: 

G, ~,6 
6. :::4 
6.7(1 
-? ,-.c: 
( • .:;,.._1 

/ ... '-........\ 
( 

EGGS 

O. l~1 

O. (1 

O. (I 

(I. (1 

O. (I 

O. (I 

O. (1 

O. ,"1 
(1. 0 
(I. (I 

O. 0 
o 0 
O. (1 

O. (1 

O. 0 
!Cl. (1 

O. (I 

O. 0 
(I. (1 

O. 0 
O. (1 

O. (1 

13.13 
O. 0 
O. (1 

(I. (1 

O. 0 
O. (1 

2.3- 33 

DENSITY(NO. /1000 CU M ) 

'r'OU(-SAC 
LAF.:'·/FIE 

O. (I 
O. (1 

(1. (1 

O. (1 

O. 0 
O. 0 
O. (1 

O. ,"1 

(1. I) 

O. (I 
O. (1 

O. (1 

(1. (I 

O. (1 

O. (1 

(1. (1 

O. (1 

O. (I 

O. (I 

O. (I 
O. 0 
O. 0 
O. (1 

13. (1 

0.13 
O. 0 
O. 0 
O. (1 

LAF.:'·/AE 

1:::5:::. Eo 
1493. 4 
1170. 4 

457. 5 
1067 . .; 

915. 2 
1677. 7 

146.3: 
176(1, 7 

44:::. (1 

4646. 4 
:1.642. :;:: 
27'(;>:::, ? 
3:110. 9 
13::::::;:.4 
4511. 6 
1EA~:. 7 

13:7. :3 
1024. :1. 
1344. 1 
1::44.1 
1024. 1 
2343. !"5 

3:9::::. :::~ 

1677. 7 
~':::5. 2 

2:::::9.5 
413: . .; 

.JUVENILES 

9425. 4 
c:96. (1 

46:::1. 6 
J:~~15. (1 

:~(175~:1. 5 
457. 6 

:1677. 7 
?3:1. 5 

3:269. 9 
2::~:::. 7 

1062a 
6720. 4 
4974. 2 
2570. (1 

3270. (I 
2:;::::9. r;. 

O. (1 

O. (I 

12:::. (1 

1642. ::: 
44t:. (1 

1·l6.3: 
17::'2. 1. 

1:::;~. ::: 
915. 1 
14';.3 

2240. 1 
13:7. 9 

TOTAL 
(EXCLUDING 

EGGS) 

112t:4. I) 

2:::::9.4 
5:::52. (1 

762. 5 
411:;::.1 
13:72. ::: 
3::;:5~,. 4 

:::('7. E: 
503',0.6 

746. 7 
15266. 7 

:=::;:63:.2 
77~,:;:. 9 
~,~·:::O. 9 
46':.::. 4 
6903:. 2 
1':,42. 7 

13:7. 9 
1152. 1 
29:::t~ .. 9 
1792. 1 
1170. 4 
413:5.6 

53:1. 1 
2592. E: 

73:1.5 
46:;::9. 6 

551. 5 

( ) 



.r-... 
(r-. 

'( 
( 

E:f'l't' m ICHClV't' DEUS I T ..... 

DENSIT't'CNQ /100B CU M ) 

:;:·At·1F'U:: TOTAL 
(8) Tlt'lE TIDE VOLUI1E 'r'OLK-5AC (EXCUJ[) ING 

STATIOU DATE (HF: : 1"\ no (i'1) (CU 1·1) EGGS LAF:I,·'fiE LAF:VAE JUVENILES EGGS) 
-------- ------- -------- ------ --------- ----------

(1::; ... ··12/75 (11:07 O. 7 '? ~;3: 0.1(1 ~::1. (1 1.725. :~: 15'S:1.. 4 3:7:17. 2 
[:, O;::/1.;~/75 0'1 :10 e, ::: 7. ;;-::5 O. ~J (1. C1 1.51';. 4 27~:'. ::: i792. 2 
(:I 0::::,,,"11,,,"75 02:i.":2 O. 9 7. ~,3: O. (:1 O. 0 f·r':.3. :=0 O. 0 t:'63:.:=: 
I ~::::r':1.2/7~· 02: C'I5 1. I) 7. 25 (1.0 O. 0 :;::2~:::i5. 7 827. 1. 3:~)3:2. c: 
I O;:: .. ··,1:::/r·~' 2C.:1:05 O. t: 6. 70 O. (1 O. €I 29:::.7 14::".3: 44::::. e:l 
[) O:::.····1~:;, .. '·75 ;':-,0: :16 O. :::: 6. '((I t:l. (1 (I. (1 29:::,7 O. B 298. 7 
I (,:::/1::::/75 21:49 O. '9 7. 95 O. (1 O. 0 251. 6 O. (1 251..6 
D (;:::,/1:::,/'7~, 21: ~5:~: (1. '9 6.713 O. 0 O. I) 149. :::( 149.3: 29~:! . .; 
I O::::::, .. ··1::: ..... ?~5 23::45 O. !';I 7. ::::1 O. (1 O. (1 3:::4. (1 O. (I 3::::4. I) 
() C::,,:/1:::.·· .. ?5 2::;: :~':j O. 5 7.2t"5 O. I) I). tj 13:7. '9 O. (1 13:7. ::.< 
[) e::;/·i·;.~/i~3 0.1.:45 (1. (1 ? ~':'3: (1. (t O. I) 929. ]. (1. ,) 929. 3 
I O:=:./l'9l··'?~5 O.1.:~·'1 O. (1 7. 95 O. 0 (J. (I 125, ::: O. I) 125. ::: 
I ('t~::/ :;:'(i ... ' 7::, 2Cl: 07" 0.3: (:>. 5:: o. ~j "J. 0 O. (1 26!5,6 265. .; 
I ( .. ~::, .... 20 .. ··'7~, 21:45 O. ? 7. 9~5 O. I) 0. (1 251. 5 25:1.. 6 ~IO?'. 1 
I (1::::,""21,"'7:. 2(); 15 O. 4 7. :::1 O. 0 O. (1 3:~'::4. (1 1.2:::. (1 512. (t 

(1::: ... '21.····?~:; ~~1: 55 O. ::=: 7. 3":'! O. (1 O. I) 4(1~,. ::: o. (1 405. ~~ 
(~::! .. 2: ':. /' (':; ~~o: (1:;: O. :::: 7. 2~5 'oj. I) t1. (1 275. ::: 275. "? 551.. 5 

D (i:::/2:', .. ·7~1 2'0: :3:7 -0 . .1. 6. :::':4 O. (1 O. (1 O. 0 O. 0 O. ,) 
I O::;./2~,/7~3 2:1.::12 O . .1. 7. 2r:. O. (1 O. (1 (1.0 O. (1 O. \3 
D 0:::: ... .'2:;/75 21: 3'0 O. 9 7. 25 O. (1 O. (1 (1. (1 121. (1 O. (1 
I 0:::/25,/('5 2.:':::10 0.3: 6. :::4 O. 0 O. (1 4~:::::. 9 43::;::.9 ;:!77. ::! 
[) O;=: ... ':2:~.···?5 22: ~t5 O. J: 7. :,::1 O. I) O. I) O. e (i. (1 (I. (I 
I 0::: ..... 2;:;/7:::1 2:::':: \CH,! 0.5 6. ::;:4 O. 0 O. (1 14E .. ? 1.46. }. 292. 6 
[) O::: .... '~~~1 ... ·'('5 2?:C2 0, 5 7.9:3 O. (I O. (I 50? 1 O. 0 503. 1 
1 (1:~:/;.::t~~ ... ·7~, 2J:;':t6 O. (' 7. :;::::: O. (1 o. 0 2E.~S. 6 13:2. ::: 3:9::::. 4 
D 88/25/7~ 2J: ~:.:: O. 7 7. 95 O. (1 O. 0 O. 0 O. 0 0.0 
I 08/26/75 00:50 O. ::: 7. ~s:: ,::1. (1 O. (1 3:9:::. 3: ..... '-c." .-

J::..I; •• _,. b 66::::.9 
[) (1:::, .... 26,· ... 75 00: 5::: O. :;:: 7. ;:5 O. I) O. I) 275. 7 O. 0 275. 7 

(A): I=HlTHl<E; [:o=[:,r:;CHflr.:GE 

2.3-34 



",-., 

I 
'( 

/""", 

( 
( 

BAY A~:HOVY DENSITY 

DENSITY(NO. /2000 CU M ) 

Sm-1PLE TOTAL 
(A) TIt'lE TIDE VOLUr'1E 'r'OLK-'::·AC (E>~CLU() I HG 

5TATIOr'l DATE: (HF:: 11HD <r'D (CIJ r·1) EGG5· LAE'· ... AE LFIr;:Vf{E .JU'· ... ENILES EGGS) 
_ .. _----- -------- ------ -------- ------ --------- ----------

I l::)~;/2f./75 (11: 3:::- ~~1. f: 6. 70 (1. (,1 O. (1 746. 7 59,;<. :: 1:::;44. \:1 
D oe/26/75 \:11:57 O. :::: 6. ::::.~ O. 0 O. (1 146. 3 O. (1 1.46. :;: 

(R):I=INTAKE;D~DISCH~RGE 

2.3-35 



- - - -- -- - - ~ - - - -

.r---'" 

( 

.------, 
( 

( 

ATLANTIC TOMCOD DENSITY 
DENSITY(NQ /1000 CU M ) 

SAi'lPLE TOTAL 
(R) TINE TIDE VOLUi1E "'·OU<-SA(: < E:X:CLUO 1 NI] 

S·TATIOn [·ATE (Hr;;: : 1'1I 1·0 (t.1) (CI) t·t) EGGS· LAF.:VFIE: LAF.:VAE JUVENILES EGOS) 
------- --.------ ------ -------- ------ ----~---- ----------e6 ... ··0t: .. 01"··75 03: :51 -0. :2 6. ~56 e. (I O. (1 O. (1 O. (1 O. (1 

[:0 O':::,r··~~1tS/75 ((3: : 5? -0. :2 7. ::::1. 1.:. (1 9. (I O. 1) O. (1 ~~1. (I 

I O,; .... 1(1/S,,'7~~ 04:45 O. 4 7. ~':'::I O. (1 O. I) O. O· Cl. (1 O. (1 
[) O~:/O,;.·"'7~ 04: 4::: e. 4 €'" :J7 O. (I O. (1 O. 0 (1. (I O. (1 

I (!·;,····(1::~',·7 t~ :;-~'1: :\5 O. :3 6. ~I~' O. (1 O. (1 O. (1 O. (1 O. ~) 

[) 06/0~""'''75 ;;:':. !;'? 1. 1~1 7.3'9 O. (1 (1. (1 O. (1 (1. (1 O. (1 

r O,.; ... ·'(1';J/75 22: ~;'5 1. (1 6. 56 (1. (1 (1. (1 (1. (1 (1. 0 O. (1 
[) 0;:'/(.1:;1/75 :':::3:: 02 1.. 1 IS. ~i~;' O. (1 (1 0 O. (I O. (1 o. 0 
() Ol~/j. (!/~;'::; O~C1 : L::~rl 1.(1 7. ':;:::'-1 1:::1. Ct O. (1 O. 0 O. (1 O. (1 

I 01;./ 1. O/("~5 00:04 O. ::" 7.3'9 O. ~) O. 0 O. I) O. (1 O. (I 

D ~:i6/' 1 (t ... ·' 7:3 00: ~59 O. :::: t.. 7~1 O. I) I). (I O. 0 1.49. :;: 149. :;; 
I 06, .. 'J..O.···'( .. ~5 (':1_: CO O. c! (~. 95 O. (1 o. (1 O. t) O. (1 (1. (1 

[) Ot;,,·/lt1/?5 (12:00 O. :~ f~ •. ~:>(1 (I. (1 O. (1 O. (1 (1 (1 O. (1 

(~(::/ 1(1/75 02: 1::· O. 5 E .. -;:00 O. (1 O. 0 (1. (1 O. >:1 (\. I) 
[:, 0,::. ..... 10/('("".:- 0::: ~:1':.=t -9. 9 7. :::1 O. (1 O. (I O. (1 I). \) O. (1 

I C~':, ... ··1(~,·'.'7:, 0:- : ::::::: O. 5 '5. ,'I) O. 0 ~:~. ~:'1 O. (1 (1.0 O. (I 

u C~:·/1(·, .. ··i"5 04:24 -9. :3 7. ::::1 >:1. (t O. 0 O. I) (I. (1 8. (1 

I (1f'::,/l o .. r?~5 l'4: ::::: O. :;: 6. 70 O. (1 O. (1 (1. (1 O. (1 O. (1 

I (~6/10""'75 22:0? :1. 1 7. 9~S O. I.) O. t) O. (1 Cl. (1 O. 0 
[, 06/.10,""7.5 :;:;:: 10 1. 1 6. 97 O. ~) O. (1 O. (1 O. (1 O. (1 

L' ~.:.lt;;· .. ··l.U .. ·· .... ::. :;-~::: ::2 :1.. (I E·. ::'"'7 I). I) O. (I O. 0 (I. (1 (1. (1 
~~)p;/10, ... ·75 2:.: J:tS :1. tl 7. 95 O. (1 O. 0 (1. (1 O. (1 I). (1 

() (1(. .... '11 .. ···(-'5 (11: (I::: iel . :::: 7. E·? O. (1 (1 0 O. (I O. (1 O. I) 

I 06/1.1/75 (11: 10 (1. ::;: .-:0 ·-.c' 
( . .::., ... , O. (1 O. (1 ~). (1 O. (1 O. (1 

v 1-':'1,""':,"" J...J./ ('~i (I;: : 27 O. ~:~ 6.5t"; O. (1 O. (\ O. 0 O. (1 O. (1 
("'::/11..-'7::· 02:27 O. 5 6. :~:4 O. (I O. (1 O. 0 (1. (1 (1. (1 

() O~··/11,/7,5 CC:40 O. (1 7. :~:1 O. 0 O. (1 O. 0 O. (1 0. ~:::1 
I 06/11/('5 (.1~:: 4~; 6. 70 (I. (1 O. tl (1. (1 O. (1 €1. (I 

<A):I=INTAKE;D=DlSCHA~3E 

2.3-36 



/' -'. 

( 

tiTLANT I C TOf'1C:O[,' ['ENS r 1 '1' 

(fI) 

STriT I Ot) 

[) 

I 
I 
C' 
D 
I 
I 
C, 

[) 

C· 
I 
D 

[) 

[) 

r 

C· 
1 
[:0 

C· 

[) 

I 
I 
[) 

[:·rHE 

06/1~:,,'75 

O,:;, . .,':l 3: 0"-'75 
(1.:;","1 1::'/75 
O·:·/J..€ .... ··(~5 
O;:· .. ··16/7~1 
06/:1.6, .. -'75 
(If;,·/16/?5 
06 .. .-'~t:,/75 
O~':·/l.7.,··75 

(-:~,:·.,'17/7~5 

O·:·/J..7/j.·'5 
C~':'/'l (./(~.5 

(:~6.,···J. 7.····7:, 
O~./17/7~, 

(1t:·/·17/?5 
06/:17 ..... 75 
e;:,,/l ~? .. '75 
(~6 .... ·1?/75 
06/1.·? .. .'?5 
(it:,.·'/17/··,~··!:' 

06/17/75 
86/17/75 
(1,;. .... ''1 ?/7~5 
06 ... ··17,,,··7~5 
(1~, .. ··j.:::/"?5 
O~·/l:::/·?:~ 

(1 tS, .. ' 1:::,..'? :1 
0<::/J.::: .. · .. 7':· 

Tlt'1E 
(HF.:: rHt-D 

04: ~10 
04:12 
;:.::1: :12 
21: 13: 
22:12 
22:~.'9 

23:10 
23:11 
00:01 
00:06 
OLj: 5~! 
01:11 
02:13 
02:17 
03:08 
03:15 
04:08 
04:01 
21:19 
21:25 
22 .1~:; 
22 : 2~:; 
2:::16 
:;:·:;:·""7:'(':'1 
08: 4 
08: 8 
01: 0 
81: 1 

(A):I=INTA~E![)=[)ISCH~RGE 

T I[)E 
<t.l) 

(1.7 

O. 7 
O. 2 
O. 2 
O. (1 

O. (1 

-0. 1-
-~:1. 1 

O. 1 
O. (1 

(). 2 
o. :;: 
o. :-' 
o. ~I 

O. 6 
O. 6 
0. 8 
O. 8 
0. 5 
0. ~ 
O. 2 
O. 2 

-a 1-
-0. 1 
-0. 2 
-0. 2 
-0. 2 
-0. 2 

SAMPLE 
V~U~ 
(CU M) 

t': .. ?(1 
..,. c,C' 
( .. ' .. ' 
7. :~:;: 

6. ~55 
7. J::? 
t.. 7'~) 

7. ~,3: 
7. :,::1 
6. '('0 
"'"":' .-"? 
(. t" 

6. :::::4 
-.' ':: ... I ..... ..J-

(. ::.~~5 

6. 70 
7. 95 
t5.56 
7. 11 
7. 53 
& 70 
6. 70 
7. 39 
6. 70 
7. 81 
6. 84 
6.84 
-::' c·-,. 
••.• 1":;. 

"? ~5J: 

6. :::4 

( 

EGGS 

O. 0 
O. I) 

O. I) 
I~I. (I 

O. 0 
O. 0 
121. (1 

~:1. 0 
O. I) 

0.1:1 
O. (1 

O. 0 
O. 0 
O. I) 

O. (1 

O. (1 

O. I) 

O. (1 

O. {I 

O. 0 
·:::t.O 
O. 0 
O. 0 
O. 0 
\).0 

O. 0 
O. t1 
O. I) 

2.3-37 

r-~ 

[)ENSITY(NO. /1000 eLI M ) 

'T'OLK-SAC 
LAF;VtiE 

O. ::1 
O. (1 

O. I) 

O. 0 
O. (1 

O. I) 

O. 0 
O. (I 

O. (1 

O. 0 
O. I) 

O. (1 

(1. 0 
O. (1 

o. tel 
Le). L::I 

O. 0 
O. I) 

O. (1 

O. I) 

O. (1 

o. tel 
O. (1 

(1.0 

O. (1 

LJ. (I 

O. \) 
O. (1 

LAR",IAE 

O. I) 

O. 0 
O. (I 

O. I) 

O. (1 

O. I) 
(1. (1 

O. (1 

O. (1 
I). (1 

O. 0 
O. (1 
O. 0 
(1. (1 

O. I) 

O. 0 
O. (1 

O. (1 

O. 0 
(I. (1 

121.0 
O. 0 
o. (1 
O. 0 
O. 0 
O. 0 
O. (1 
O. (1 

JUVENILES 

O. (I 

O. 0 
O. I) 

O. (I 

O. (1 
O. 0 
(1. (1 

O. (1 

O. (I 
0.13 
(1. (1 

O. (1 

O. 0 
O. (I 

125. ::: 
O. (I 

O. (I 

(1.0 

O. (1 

O. 0 
O. (1 

O. (1 

1:1. (1 

O. I) 

O. (i 

O. I) 

O. 0 
(1.0 

TOTAL 
(E:>~CLUD I NG 

EGG:;· ) 

(1. 0 
O. 0 
I). I) 

O. I) 

O. (I 

O. (I 

O. (1 

O. 0 
(1.0 
O. (I 

O. I) 

O. 0 
O. (1 

I:!. 13 
1.25. E: 

O. I) 

I). (1 

(1. (I 

O. I) 

1:1. (1 

O. 0 
\:1.\) 

O. 0 
O. 0 
O. 0 
O. (1 

O. (I 

O. I) 

i 

I. 



(~-~ ", 

ATLANT I C TOt-1Co[>. e-ENS I TY 

(A) TINE 
STATION (lATE (HF:; NIN> 

------- ------_ .... 
D 06/19 ..... 75 2:~:CG 

I (16 .... ·:1.9.,.·75 23:26 
D (16.·/"19/75 23:: 3:6 
1 (1 E./2l;'1 ,J'., 75 0():O6 
[l 0,:3/20 ... ··75 00:15 
[) (16/2£1.····75 l~iO: 56 
I ~).:· .... ·2(1.··'·75 00:58 
I ~~16/2(1/75 01;37 
D 06 ... ··213 .. · .. 75 (t:1 : 40 
I (16/23:/75 21:10 
D 06 .... 123: ..... 75 21;14 
() 06 ... ··23: ... ··75 22:(16 
I 06/23: ... ··75 22:14 
I (16 ... ··23./·75 22:45 
(l (16/23:/7!:, 2J:12 
I ~16""'23:/75 2:~: 47 
D (16/24,/'75 (to: 03: 
I (16 ... ··24 ... ·'75 00:43 
D 06 ... ··24/75 (1L):52 

I (t6/24.· .. ·7~, 0:1 : ::6 
[.> (1t· .... ·24 ... ··75 0:1:42 
I 06 .... ·24/75 02:2:5-
[) (16 ..... 24/75 02:3:0 
[> ~~1';/Z4.J')75 03::20 
I 06/24/75 (13::25 
I 06 ..... 24/75 (t4:05 
D ~36 .... ·24/75 04:12 
I ~j€..')24/75 2:1:44 

(A):I=INTAKE;D;[)I5CHARGE 

TIDE 
(1'1) 

1),4 

(1, 3 
1~1, 3: 
O. 2 
0.2 
0. I) 

(I. (1 

-0. 2 
-(1,2 

o .• ; 
~~1. 6 
O. ::: 
O. ::: 
O. ::: 
1~1, ::: 

O. ::;: 
O. ::: 
(1.7 

O. 7 
~). ::' 
0, 5 
(1.3: 
I), :5-
O. 0 
(I, (t 

-0. 2 
-0. 2 

(1.'5 

SAt'1F'LE 
VOLUHE 
(CI) I't> 
------

:;~. '".:.19 
9.3'5 
:~:. 09 
9, 21 
9, 21 
7. :::1 
:=:. 93 
t:. 93: 
8. ::1:7 
9.63: 
8. (19 

7. ::::1 
9. ::5 
9. 63: 
9. 3:5 
9. 76 
;::.65 
7.53: 
€:.56 
7. 9~, 
7, ::::1 
6. 56 
';" t:4 
7, :::1 
6. ~~£. 

.s. ;::4 
6, 70 
7. 95 

........ --.... .. 
( 

EGGS 

O. (1 
(1, I) 

I), 0 
O. 0 
O. (1 

O. 0 
I~I. 0 
O. (1 

I). \) 

I), I) 
0, (1 

O. I) 

O. 0 
1'1 (1 

O. (1 

O. (1 

0, (1 

O. \) 
0, (1 

O. (1 

O. (1 

O. (1 

0, (1 

O. (I 

(1. (1 

O. (1 

1).0 

O. (1 

2.3-38 

DENSITYCNO. /~(too CU M ) 

.... ·OU<-SAC 
LAF.: ..... AE 

lCl. 0 
(1, (1 

O. 0 
0, 0 
O. I~t 

O. 0 
o. I) 
o. 0 
o. I) 

I), 0 
O. 0 
o. (1 

o. (1 

O. Ct 
O. (1 

o. 0 
o. (1 

O. (1 
O. (1 

O. (1 

(I. (1 

O. 0 
0, 0 
0, 1~1 

O.lCl 
(1. (1 

0, 0 
C1, (1 

LFiF:\"AE 

O. [I 

O. (1 

O. 0 
O. (1 

O. (1 

0,0 
O. 0 
O. (1 

O. (1 

0, 0 
O. I) 

O. (1 

O. 0 
O. (1 

O. 0 
0, (1 

O. 0 
O. (1 

O. (1 

(1,0 

O. (1 

O. (1 

O. I) 

0, (1 

O. I) 

O. 0 
O. 0 
0, (1 

.JU·· ... EI~ I LES 

O. (1 

H:t7.0 
O. I) 

10;":.6 
O. (1 

I~I. (I 

O. I) 

O. (1 

O. 0 
O. (I 

O. (1 

O. 0 
O. 0 
O. (1 

(1. (1 

O. (1 

I::>' (1 

O. 0 
O. (t 

O. (1 

O. (I 

:1",.-, "" 
_'''::' ••• 1 

Ct. (1 

I). I) 

O. (1 

O. (I 

O. (I 

O. (1 

TOTAL 
(Ei'-':CLUC<lr<Ci 

EGGS) 

O. (1 

Hf? (1 

0, 0 
10;:;.6 

(1. (1 

O. C' 
O. 0 
O. (I 

O. (I 

O. 0 
O. (I 

O. 0 
O. 0 
(t. (\ 

O. (I 

O. (I 

C1. i) 

O. (I 

O. "-\ 
(1, (1 

O. (1 

1.~l2, ~, 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

,/ 



u: 
it:: 
III 
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D 86/24/75 22:49 0.8 7. 9~:; I). (1 O. (1 O. (1 125. ::;: :125. :=: 

I 06/24/75 2~:: 37 O. ::: (:.::::4 (1. \3 (1. I) O. 0 fl. (1 O. 0 
D 86/24/75 23::47 ~3. t: 7. ::9 O. (1 O. I) (1. (1 0. (1 O. (1 

D 86/25/75 (1~:1: 47 O. E: 6. ::>"t O. (1 O. 0 (1. i) (1. I) 1~1. (1 

I 86/25/75 ~:10: 49 O. ::: 6. ::::4 O. (1 O. 0 O. (1 O. (; fl. (1 

I 06/25/75 01:3:2 O. ;:' 7. :25 (1. (1 li\ (1 O. (1 (1. (1 O. (1 

D 86/25/75 '~i:1 : 39 O. 7 ,S. "/0 O. (I O. (1 (1. (1 (1. (1 O. 0 
I 86/25/75 02:22 ~'\. 5 7. :;:~~ O. (1 O. (1 (1. 0 O. (1 (1. (1 

D 86/25/75 o~~: 25 ~:'i. ::' ";.5r=. O. (1 O. (1 fl. (I O. (I O. (1 

I 86/25/75 ((3:: :12 O. 2 7. -;.15 O. ~I O. (1 O. (1 O. (1 (1. (1 

D 8C/25~75 03:: 27 O. 2 (, ~:~6 O. 0 (1.0 (I. (1 O. (1 O. (1 
D 86/25175 OCt: :10 O. ~::: f..:., ::11':. O. (I O. 0 O. (1 (1. €I fl. (1 

I 8~/~5/75 04:15 -0. 2 7. 95 O. (I O. 0 O. 0 O. I) O. (1 

I 86/26/75 09: C~:: O. (1 7. 2~5 O. 0 O. I) O. (1 (1. I) (1. I) 

D 86/26/75 (:::.1: 1~') O. (1 6. ::::4 O. 0 O. (1 O. (1 O. 0 O. (1 

I 86/26/75 1(1:00 (1. :: 6. ::'4 O. (1 O. (;:1 O. I) O. (I O. (1 

D 06/26/75 10: ~::"::::. O. ? 6.7(1 '101.0 O. 0 1::1. (1 O. I) O. (1 

I 06/26/75 1(1: ~~:. O. 5 6. :::4 (1. (1 O. (I (1. I) O. (I O. (1 

D 06/26/75 10: ~:.;.' O. J: 7. 25 O. 0 O. 0 (I. I) O. I) (1. (1 

I 06/26/75 12:1.? O. t: :::.3:7 O. 0 O. 0 (1.0 (1.1:::1 0. (1 

D 06/26/75 12:2; O. 7 23. 44 O. (1 (1. 0 1C1. I) (I. 0 O. (1 

I 06/25/75 1::: :1S (J, 7 21. 06 (1. (1 O. (I (1. (I (1. I) O. 0 
D 86/26!75 13: :17 O. ::: 8.3'7 O. (1 O. 0 O. 0 O. (I O. (1 

(1,::.,·"~',:'::.·J?5 14:1'5 (1.7 e, 23 O. 0 O. 0 O. (1 O. (1 0.13 
D Ot;-:.-.. ··26/75 14:20 ('. 7 :::. 09 O. I) ~~1. 0 O. 0 (1. (1 (1. (1 

I 0,,:;-:/2,::'/75 15: (H) O. 5 7.3:9 O. (1 O. I) O. I) O. (1 O. 0 

(A):I~IHTAKE!D=DI5CHRRGE 

2.3-44 
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,/ 

3.1 BOHLIHE POINT GENERATING STATION 
ENTRAINMENT ABUNDANCE RAl-l DATA 

( SUMM.J.\RIES (NETS), 1975 
I \~ 



(''i 

STRIPED BASS DENSITY 

()ATE 

(!4/2::::/75 
84/2:~'/75 

e4.···2::~,/7S 

84/29/75 
84/29/75 
84/29/75 
€14.,..'2S',/'73 
04 ..... ;;9 ..... 75 
(14/29, .... 75 
e4 .... ·::C~ .. · .. 75 
04/·::;:0 ... ·75 
(l4.~·::e ... ··75 
04/::0.···7~t 

04/:~O/75 

e,~/::1~1,· ... {5 
£1~/Ci;.,,·i5 

05/·C6 .... ·('5 
0::;/(:6/'75 
o 5.·'"0 t;..,., 7:3 
O~3.',·Oi;/·;;o5 

eS.,·'06/75 
05.···0·("/75 
e::i.,·07.···75 
(t~3/(:.7 ... ··i'5 
(t5/07/75 
05l,'07/(,5 
05, .... 07/75 
€16/0~:/75 

(A) 
DEPTH 

s 
11 
E: 
c 
-' 
/'1 
E: 
c 
-' 
t'1 
8 
::. 
/'1 
B 
s 
/'1 
8 
S 
/'1 
E: 
s 
/·1 
B 
S 
N 
8 
::: 
/'1 
B 
s 

TIt1E 
(HR;t1HD 

1:::'3::::::1:::1 
05: ].[1 

C5: ::~) 
12:38 
12:3:;) 
12: ::1) 

2~~1: 00 
20;'0(1 
20:(11) 
00:::0 
[:(3:::0 
00:::0 
0:-,:30 
05:30 
05::::::0 
12:::::d;:t 
12:::;:1) 
:1.2: ::0 
20:00 
20:00 
20:00 
00;::0 
00:::;:0 
(;(J: 20 
15:1:3 
15::t8 
15::1.c: 
12:::0 

(A) : S:;5UF;FACE; /1=I-1IDDLE; B=E:OTTOt1 

TIDE 
(H) 

8. (1 
o. (I 

t;:1. (1 
A .,. 
". , 
O. 7 
o. 7 

-0. 2 
-0. 2 
-0. 2 

o. c: 
o. ::: 
o. ::: 
o. 4 
o. 4 
o. 4 
(t,2 

o. 2 
f1. 2 
1. 0 
1. 0 
1. 0 
o. 4 
o. 4 
o. 4 
fl 5 
O. 5 
O. 5 

-0. ~. 

SAMPLE 
VOLUME 
(Cll H) 

97. 20 
77. 40 
SO. 90 
97. 20 
77. 40 
90. SO 
97. ;;::0 
,'7 . . ~[1 
90. 90 
97. 20 
77. 4~3 
9(). 90 
9::. 2;) 
77. 40 
90. :30 
97. 20 
77. 40 
90. 90 
99 . ... l~i 

:15::. 90 
144. 90 

97. 20 
T;:'. 40 
90. 90 
97. ~'2(i 

77. 413 
90. 90 
97. 20 

EGGS 

O. I) 

o. 13 
O. 0 
O. 0 
O. 0 
O. 0 
(1. 0 
O. 0 
e. (I 

o. 0 
O. (I 

O. 8 
13. 8 
0. 13 
o. 13 
O. 0 
8. 13 
o. (1 

o. 13 
O. 0 
O. 0 
13. 0 
13. (1 

o. ;) 
O. 0 
O. 0 
8. (1 

O. 0 

3.1-1 

.r-"",\ "'" 

) 

DENSITYCNQ /1000 ell 1'1 ) 

TOTAL 
'T'OLK-SAC < E:,,:CL lIC< I NO 

LARVAE LAR··.·'AE JU'·/EN I LES EGC,S> 
-------- ------ ----------- ----------

o. [1 o. 0 13. 13 0.101 
O. 0 O. 0 O. 0 o. 0 
O. (1 O. 13 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 
8. 13 13. 0 O. 0 o. 13 
O. 0 O. 0 o. 0 O. 0 
8. 0 1:;:1.0 t;:1.13 O. 0 
O. I) O. 13 O. 0 O. (I 

o. (\ 1:::1. [1 13. 0 O. 0 
o. [1 O. 0 O. (I O. 13 
O. (I O. 13 13.13 O. 0 
O. 0 o. 13 O. (1 O. 0 
o. (1 13. 13 1<1. (I o. 13 
o. 13 O. 13 D. 13 o. (1 

O. 0 13. 13 o. I) 13. (I 

O. 13 0.13 O. 0 O. (I 

o. (1 o. 0 O. (1 o. tl 
o. (1 o. 0 0.0 o. 0 
O. (1 O. 0 G. 0 o. (I 

o. (1 13. 13 13. 0 o. 0 
o. (1 O. 0 o. 13 8. 0 
13. 13 o. I) O. 8 o. (1 

o. I) o. 13 O. 0 o. (1 

O. 0 o. 0 O. 0 O. 0 
O. 0 O. 13 0.13 13. 0 
o. (1 o. (I O. 8 O. (1 

O. 13 O. 0 O. 0 O. 0 
O. 0 :113. ::; O. (1 10. ::; 



(._-.. 

STRIPED BASS C'EHSIT'T' 

5Ai'1PLE 
(A> THIE TIDE VOLUt'lE 

DRTE C'EPTH (HR; mtD (jo1) (ell t'1) 

-------- _ .... _---
~)6/03/75 11 1.2; :;:(1 -0. ? 77. 4~;:1 

B6/.~13:"""75 E: 12: ::0 -0. 3 SO. 9~1 
(1 r;;.",O 2.,,",5 s 20:3:0 0.6 97. 20 
06.·· .. 0::/75 j'1 20:3:0 0.6 77. 40 
~'6""C:;/"(5 B 2101:3:0 0. 6 90. 90 
06.···C.+/·i5 5 (:I:J: 3:0 O. (I 97.20 
C'::..-·~=~·~.·"r::, H 00:3:0 O. (1 77. 40 
E:£. ... '04/75 8 00:3:0 O. I) 90. 90 
06 .... ·(; .. 1/75 5 04:30 0. 5 77. 40 
e.s.,.··04/75 11 04; :;13 O. 5 7'(.40 
(~,; ... 'C~/'?5 B (14:30 O. 5 90. 90 
06/10 .... ·75 -:: 

-' 1::27 o. rS 5. 40 
(!6/10/75 H :13:27 (1, 6 4. ::0 
06, .. ··1(1 ..... ·;'5 B :13::27 O. .:: 5. 05 
06/10.···75 5 13;29 O . .; 5.4'] 
(~6/10 .. "·(5 11 13:3:9 O. 6 4 -:::171 

\':)6/10.····.:"5 B 1::: 3:9 O. .; 5. 05 
ei.:-:/l0/75 ",. 13:50 O. .; 5.4(1 -' 
06/10/75 1'1 13::50 O. rS 4. ::0 
f:,;:,,'lO.··.J75 B 13::50 O. .; 5. 05 
06 .. ·'10/75 S 14: Cl;l 0.6 5. 4~) 
e6,...'10,/75 t1 14:01 O. 6 4. ::;0 
06/10/75 E: 14:01 O. 6 5. (15 

06/1eV75 5 14:12 O. .:: 5. 413 
0.f.:. .. · .. l0.·J 75 11 14:12 O. .:: 4.3:0 
(If·/10.'75 8 :1.4.; 12 (}.6 5. (15 
CE.,,'10.·.J(,5 S :~.~); :::::2 0. :: 5. 40 
06/1(1.-75 t-1 20;22 O. 3 4.3:0 

(A): S=5URFACE.' 11=tlIDDLE; 8=BOTTot1 

( 
/"-" \ 

EGGS 

o. c· 
O. 0 
o. I) 

0.0 
O. I) 

O. 0 
O. 0 
O. (\ 
O. (1 

O. (I 

e. (I 

3. 0 
O. (I 

o. (\ 
O. (I 

o. (1 

O. 13 
13. (I 

O. I) 

f1. (\ 

O. I) 

O. 8 
O. (\ 
O. 8 
13. (\ 
O. (1 

O. 0 
O. 0 

3.1-2 

DEt·ISIT'T'<t·IO. /1000 ell 11 ) 

'T'OLl'~-SAC 
LAR"/f:n: LAF;·· ... AE ~TU··:'EH I LES 

---------- ------ ---------12. '3 O. (1 O. 0 
O. [I O. I) o. (1 

O. (1 O. 8 O. 0 
O. (1 o. (\ O. (1 

o. 0 22. (1 0.13 
1).0 0.0 o. 0 
O. 0 O. (1 O. (I 

22. 0 O. (I (1.0 
O. 0 O. (I (1.0 
O. 0 O. (I O. 0 
O. 0 :C.O O. (1 

O. 13 O. (I fl. (I 

(1. (1 O. (1 O. (I 

0.0 O. 0 fl. 0 
0.13 O. I) e.13 
O. (1 O. (\ o. (1 

O. (I O. (I O. 0 
O. 0 O. 0 o. 0 
o. 0 o. (\ O. 0 
O. 0 13. (I O. 0 
O. 0 O. (\ O. (I 

0.·0 (1. I) O. (I 

O. [1 O. (I (I. (\ 

O. 0 O. 0 13.13 
O. [1 O. (1 O. (I 

O. (I O. 0 O. 0 
(1.0 O. I) (I. (1 
O. (1 O. [1 O. 0 

( 

TOTAL 
(EXCLUDING 

EGGS) 

----------:12. :3 
o. 0 
O. 13 
O. (1 

22. (1 

O. 13 
O. fl 

22. 0 
O. I~I 

0.13 
3:::. 13 

O. 0 
O. (1 

O. 0 
O. (\ 
O. 0 
o 0 
O. (I 

O. (\ 
O. 0 
O. (1 

O. (I 

O. (I 

O. 0 
0.13 
O. (1 

13. 13 
O. (I 



,?- -'. 

{ ( 
\ 

STR !PED BASS r.·ENS IT',' 

DEHSIT'T'OIO. /1000 CI.I t'l ) 

SA.i·lPLE TOTAL 
(8) TII1E TIDE '· ... OLUt·iE ".'OLi< -SRC <E:X:CLUDWG 

DATE DEPTH (I-1R:HlI-D (11) (CU 1·1) EGGS LAF;··/AE LAF:··.··RE 3U·· ... EHILES EGGS) 
-------- ------ -------- ------ --------- ----------06/10/75 £: 2(1:22 (I "'t 5. 05 O. ~~I O. (1 O. (I O. tl O. (1 

8:3.,'10/75 .... 2\'~): 41 \J ::: 5. 40 .::. O. 0 O. (1 O. (1 O. tl O. (1 

06.· .. ·1(f.·~(5 n 20:41 (1. 3 4. 3:8 O. (1 O. 0 . 23:2. 6 (1.0 Z:;:2.6 
£1..; ... .110.· .. ·75 E: 20:41 O. ::: ~. 05 O. (1 0. €I (1. I) O. I) O. (1 

06 . .-Jl0/75 S 20: ':,4 O. :; 5. 413 O. £1 0, (1 O. (1 O. I) O. (1 

06/10/75 1'1 2~) ~ ~54 o ~ 4. ::::0 O. I) O. (I 93:0.2 O. <) 93(1,2 
£~r:::.···'l().··75 B 2~~1 ; 5~t O. 3 5. 05 O. (1 O. (1 O. [1 0.1.:1 O. 0 
06/10 .... 75 .:: 

-' 21:18 £1. :; S. 4£1 O. (1 (1. (1 O. [I O. (I O. (I 

(!i::-:/J. (~.··75 n 21:113 0, 3 4. ::0 O. 0 O. (I 2::2. 6 ICI. (I 2:::;::.6 
O:;,···lC.·'7:5 E: 21:10 O. :' 5. O~5 O. [1 O. 0 o. 0 O. (I o. 0 
£~6 ... ·10.·"'i"5 S ~:1:27 O. ? ~;. 40 O. I) O. I) O. [1 O. (1 £1 >-l 
£)t; .. ) 1 0,··'75 1'1 21:27 O. 3 4. ::0 O. I) O. 0 23:~? E- O. 0 23:2. 6 
~~,:;,,··lO./7·5 8 21:27 O. :; 5. (15 O. (1 o. (1 ::;94.1 O. (1 ~.94. i 
06,···il .... ·75 S (10.07 O. :3 ~5. 40 O. 0 O. 0 O. (1 O. 0 o. (1 

~::)6.···J 1 .... ··;:'5 1'1 (10:07 O. :3 4. ::0 O. (1 O. I} O. i) 0, I) O. (1 

0;;/11/75 8 00:07 O. 9 5. 05 O. I) O. (1 O. [1 O. <) O. 0 
0'::/11/75 S Oi).l? O. :3 5. 40 O. 0 13.0 O. (1 O. 0 O. 0 
06/11,..-'75 1'1 00: 1:::' O. 9 4. ::0 O. (1 0, 0 23:2.6 O. 0 232. 6 
et':./ J1/~:"5 8 00 :1::" O. :3 !:;,05 O. ~:::t o. (\ O. 0 O. I) (1. 0 
£';:,/11/i'5 .- 00:31 O. :3 5. 4~3 ;:. O. 0 o. (1 0. (1 O. 0 O. 0 
(1~.···11.····75 1'1 00:31 O. :3 4.3:0 O. (1 O. (1 O. 0 O. 13 O. 0 
0-: .... .1.1 ... ··75 £: 00: ::1 O. :3 ~i. ()~i O. 0 O. (I ;). (1 fl. 0 O. 0 
£!6/.1.1/75 c 

-' 00 :4:: O. :3 5. 40 O. (1 O. (1 O. (1 O. 13 (I () 

(!";'/11",·'i5 1'1 00:4:? O. :3 4. ::13 O. (1 O. 0 O. (1 O. (1 O. I) 

06/il/?5 8 (to: 4:'~ O. ::; 5. 05 O. (1 O. (I 0.13 O. 0 O. ;) 
£f6,/11/75 S OO:5~: (\ 9 5. 40 O. 0 O. (1 O. (1 O. (1 O. (1 

£16/:1.1/'15 t-1 00:58 O. :3 4. :0 O. (1 O. (I O. (1 O. (1 O. (1 
tl6/11 .... t75 8 00: 5:~! O. 9 5. 05 £1. [1 O. (1 19:::. £1 1':1. ('I O. (\ 

(A) ; S==$URFACE; t'1=t1Il)DLE; 8==E:OTTON 

3.1-3 



--. 
( ( j 

· STRIPED E:ASS CoEHSIT'T' 
DEHSITY(NQ /1000 CU 1-1 ) 

SAI'iPLE TOTAL 
(8) TII1E TWE VOUJ"iE ",'QU(-SAC (EXCLUDING 

r:;'ATE DEPTH (HF.::i1HD (1'1) (CU N> EGGS LAF~\iAE LAP··/AE SU' ... ·ENILES EGGS) 

------..... - ------ ---_ ..... --- ..... _---- --------- ----------
£~6/11/75 S 05: 0[1 -0. 2 5. 40 (( C 0.13 1:;::5.2 O. [I :1:,,:3. 2 
06/11/"(5 1'1 03: O~:::1 -~Z1. :2 4. }O O. 0 O. (I O. (1 (I. (1 O. I) 

06 ... ·1.1, .... 75 8 05:003 -13. :2 ~. ('5 6. (1 13. (I (1. I) (I. 0 [I. (I 

06/·11 ..... '75 S 1215:17 -(1.2 5. 4121 O. (1 O. (1 O. (1 O. I) I). I) 

(t6/11./75 1-1 0:5.17 -~:1. 2 4.3:0 O. 0 I). [I 2::::~2 . .:: O. (\ 2::2. £. 
Of;-'/:1.1/75 8 05::.'-7 -~3. 2 5. f15 o. (1 O. 0 594. :t (1. I) 594. 1 
(16 .... 11/75 S O.~5: :;:2 -0. 2 5. 40 O. (I O. [I (1. (1 O. I) O. (I 
06/11...-75 N 85. :::2 -~:1. 2 4. ::::0 O. 0 O. (1 O. (I O. (I (1. £I 
~1f..··11/(5 B 05:32 -0. :2 5. rY5 O. 13 O. 0 19:::.0 O. (I 1.9:3. I) 

Of· .. ···l1/75 S 03:0:.;6 -0. :2 5. 40 (1. I) O. 0 O. (I 13.0 O. 0 
0';/1.1./75 1-1 (t5.46 -121. :2 4. ::(1 O. 0 O. 0 O. 9 O. I) O. (I 
06.····11/75 8 05:46 -(1, 2 5. £15 O. 13 O. [I O. 0 O. 0 O. (I 

06/:11/(~ c 
-' e6:02 -0. 2- 5. 40 O. 0 O. 0 1::':5. 2 O. I) 185. 2 

06/J1/75 1'1 06:(12 -0. :2 4. ::0 O. (1 O. 0 ~=2::2 . .:. O. (I 2::~2. 6 
06 ... ··11/75 E: 06:02 -0. :2 5. 05 [I. » O. 0 O. (I O. (1 I). 0 
f.Z1,; .... ·17/75 S 1::: 5::: O. ::: 5. 413 O. [I O. [I o. I) o. I) O. 13 
e6~""17/75 1'1 ~t3 . 5::: 13. ::: 4. ::0 O. (I 13. 0 (I. I) O. 0 [I. 0 
O:S/17/7S .8 13::5:::: ~1. c: 5. (() 0.13 O. 0 0.1::'-1 0.0 [I. (I 
f16/17/i5 S 14:10 o ::: 5. 40 O. 0 [I. (I O. [I 0.0 O. (1 

0;;.··"17 ... ··75 1,1 14:.1.0 O. 8 4. ::::0 [I. (1 O. 0 O. 0 O. 0 O. [I 
(ItS ... ' 17 ... ·,5 8 :L4:18 [I. ::: 5. C15 O. [I (1.0 (1. (1 O. (I 13. 13 
()r..:. ... ·17 /75 S 14:21 O. :::: 5. 4~3 O. 0 (I. 0 O. I) O. 0 O. 0 
06.,'17/75 N 14:21 O. ::: 4. 30 13. (I O. 0 I::). (I O. [I [I. (I 

06/1.7/75 B 1A:2l O. ::: 5. ~:::() O. (1 O. 0 (1.0 O. 0 O. 0 
(~i::-:/j 7/75 S 14:3::<: O. ::: 5. 40 O. 0 O. 0 O. 0 O. (I O. I) 
~1f .... ·17?·i5 t-1 14:3::2 (I. ::: 4.3:8 [I. [I O. 0 O. 0 [1.0 O. 0 
~)6 .... ·17 .... ·75 8 14:?-2 ~:::1. 8 5. 05 0.13 O. (I (I. [I O. 13 O. 0 
f.)",:/17/75 c 14:41 O. 8 5. 4(1 -' O. 13 O. (I O. (I O. (I (I. (I 

<A):S~SURFACEJM=MIDDLE;B=BOTTOM 

3. 1-4 
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IQQQQOOQOQQQOQQOOQNOQQ~QQQ~QQ 
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1 ~ 00 ~ ~ 
1 ri ri ~ ~ 
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vi 
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hJ 1 t'!'1 C' C) r:-, c::' C, I:::::' I::; I:;.) I!:I ~I G) '::i -:;:, .::;:, rz,t (:, ("'1 .::;:, ':::' ~I ~ I:::' I:;:::: c.' '":"i l,::r 0 
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IOOQQQ000000Q000QQ00000000QQ0 
I 
I 
I 

IQ~0Q~QQ~QQ~QO~00~QQ~00~0Q~00 
I "of C:;) ~ f'''' I~: .... ·T (~."! ,:;:, '7 1"'1 .:) '>j fo', (:;:, 'It (,'I ( .. ) '.1" ("'I 1:::- "":t f"l (:!::' '''r ,."\ G.I ""t VI 

:~~0~00~00~00~00~00~~~~~~~00~ 
I 
I 

lroro~~~~~~~~~~~~~~~riririri~~~~~ri~ 
I ........................... . 
10000000000000000000000000000 
I 

I 
I ~ ~ --I .. ~ ~ (',J ('oj ("J tf'') I.:'") lrJ tn If) Ii') I,D l!.~ 1 . .(: ;"- !"- r"- "T ,,:t ,~ (,", ,. ~'I ("j "1" '7 
I ~ "'T If) tn tt.' I:':, I:::) '::' .. , .,:; ~ ('·1 (',J '>J f· 'I C, 'I (.", C·J (-oj (-.j "1" "·1 "'j"" Co ,:;:, ~, 00;-1 ....-.i I................ .. ........................... .. 
I ".J ··r (f', (f', 0", I~I (::1 '::' (;:, I~::) I::. (':1 (::;) c:) (:1 ,::,:, I~:':' 1"/1 ( .... J f·"J ( ..... , ,V; ( .'j C, '::::1 !::I GI (:;:1 
1~~~ri~~~NNNNNNNru~NNruNN~ru0000Q 
I 

V I 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I·. I~ I". I" (~ r·· I~ r·· r'~ r'~ I~ r·· (~ r·· r·,· I~ r·· r·· (~ r~ r·,. ('. r~ I·. (~ r~ (~ r~ 

IJJ I·'· .... -. .... ".... ..... ....... ....... ..... . ", ............ ~ ..... ....... ....... .". "'\... .. " ...... ' .•. ~. "', .... ...... .. ............. -.~. . ...... -'\. 
r- I (~ (, r~ r·· r·,· r·· r·· f-. r·· ( .. (~ {~ T~ I, I·· (". (, /' /~ r·· r·· ('. I"· (,:' .;':' (,;, (oj (,;, 
0: I n ,-{ ...; ., ....., .,'-( .--! .. - • ..;-; .....; •. -1 ., .:; ...; •. --1 ... -1 ..-1 ..-; n '.~ .-{ ,.., '.'"1 .. , ,....; ".-i ~-; ..n 
D ; ." .. ~. " .. '\. -' ................... -', ..... " ......................... -'" .... -'" .". "' .............. " .......... ~. -". -\. ....... . 

~fl ~l.l 1·1) ~I) ~L' 1.(, 1.(1 \1,) I.L' I.L, '.,,) I.t) I.,,) 1.(1 '.t:1 1.(, '-(1 I.J) I..{l I.LI '-(' I:::, 1.(. I.;) '.0 I.L) ~i:' I.i) 
Q0Q00QQQOQQQQQQQ0QQQ0Q000QQQ 

IJ 
o 
a: 
Il. 
CI:: =, 
l'"' 
/I 
vi 

L!) 

I 
r--. 
(Y) 



( 

STRIPED BASS DENSITY DENSITY(~1 /1800 CU M ) 

SAt'lPLE TOTAL 
(A) TH1E TIDE \·'OLUi·~E 'T'OU(-SAC (E:>':CLU[)ING 

DRTE DEPTH (H;;~ : 1'iI t-D (t·n (CU t·D EGGS LAF:'·/AE LAR' ... ·AE 3U·· ... EHILES EGGS) 
--------- --_ ..... _- -------- ------ --------- ----------

£16/i.:::/('5 B 00:14 O. :1 5. 05 O. 13 O. 0 O. 13 O. 13 13. (1 
t:1f./:l:::, .... 75 s f1j.j :'29 O. :1 5. 40 17.1. 101 O. 0 O. (1 O. 13 13. 13 
Ocl··:t~: . .'·75 H (1)); :;:9 e. :.1. 4. ?O O. 13 (I. (1 O. 0 O. (1 13. 0 
06/1::: ..... 75 8 0(1;:;::9 e. :.1. 5, 05 D. 0 O. 0 O. I;) 8. (I O. 0 
06.,,'1:=:/75 S 03::50 [1,5 5.4(1 O. (I O. (I O. (\ O. 13 O. (I 

06.···.1:::/·75 11 (C;:: ~C1 13. 5 4. 3:13 0.0 O. 8 13.0 O. 0 O. 0 
06 .... ·1:::.··'75 E: £(;:: 50 8. 5 5. os 13. 0 13. (1 (I, 0 13. 0 13. 0 
06 ..... .1::::/75 c 

-' (1'-:' : ()4 ~~1. 5 5. 4~) O. 0 13. (I O. [1 (I I) O. (I 
0.::: .. ··1::: .. ··;:-5 1·1 (14:04 O. 5 4. :3:0 O. 13 O. 0 0.13 O. 13 13. I) 

(jr; .... '.1 ::::/75 B 04 :0·1- £1.5 5, 05 O. 13 O. 0 O. :;::1 O. 0 O. (1 
e f. .... 1 :::/'75 5 04; J 5 0. 5 5. 40 O. 0 O. 0 O. I) O. 0 O. (1 

~:·~6.···.1. ::: ... ·7~5 t-1 04:15 8. 5 4. 30 O. 0 O. 0 232. 6 O. (\ 232. 6 
iZi'; ... '1 ;~:""'75 '"' c· 04:15 0. 5 5. 05 O. 0 0.0 O. 0 O. 13 O. 0 
~:;f..···l:::,/'7~3 s o~+ : ~:7 (1 5 5. 40 O. 0 O. ('I O. ('I 13.13 O. (1 

O~ .. ,~ 1 :::'''''75 H :1-.: 2;:- O. 5 4. :3:0 o. 0 O. (I O. 13 O. 0 O. 13 
0::: ..... :. ;~: .... "7~5 c: :.1. -~ : :;,;:- O. 5 5. 05 13. (I 13. 0 19:::. [1 13. 13 19:":.0 
0·:;/.1 ::://5 S jA;::::::::: i?1.5 5. 40 O. 0 O. [1 13. 0 1).13 13. 13 
or:: ... ·J;:;,·75 11 1" - ..... 't . ,!"c. O. 5 4. :;:13 13. 0 O. I) 13. 13 O. 13 0.13 
or:..~IJ.::;."··75 E' .' 14; 3::: C:.\.5 5. 05 O. 0 O. 0 [1. 0 13. 13 O. 0 
e6 ... ':~4/(5 5 1:::44 O. :: 5. 40 O. 13 (1. I) O. 0 O. 13 O. 13 
0,;.····:24,···('5 11 13: 'i-~ 1:1.3 4. :;:0 13. 0 O. 13 O. 13 O. 13 O. 0 
(lrS ... ·:=?~; ... t'(~ B :13:4·~ l'l ~. : .. ~. 5. OS O. 13 O. 13 13. 0 13.13 O. 13 
or.:· ... ·:~'4/(5 5 13: 5::: 8. :; 5. 413 O. 0 O. 13 13. ~:1 O. [1 O. 0 
Or:-",.·:~4.···(5 1-1 13: 5::: o :; 4. ::0 O. 0 O. 13 13. 0 13. 13 O. (I 
06.,'2.:",,'75 E: :1.::; 5::: O. 3 5.0'5 13. (I O. 0 O. 0 [1. 0 13. 13 
06/24/75 S 14 ,14 o 3 5. 413 O. (I O. (1 O. 8 13. 0 13 C\ 

06,/24/75 t'1 14.14 o :; 4. :,0 O. (1 13. 0 13. 13 O. (1 8. 0 
06 .. ,'24/"(5 8 14:14 (I :; 5. 05 O. 0 O. 8 O. 0 O. 13 O. 0 

(A): S=SIJF:FACE.i t1=I1IDDLEj 8=E:OTTO.·1 

3.1-6 



"..--..., 
( 

STRIPED 8ASS: CoEN5IT',' 

DENSIT't'o-lO. ,,"1000 ell t·'! :-

SAi-,PLE TOTAL 
(A) TH1E TWE VOLUI·1E ,,'OU<-SAC (E>~CLUDING 

DATE (:'EPTH (HR: t11m (m (CU I~:- EGGS LAf-~\·'AE LARVAE ~TU\"EN I LES EGGS> 
-------- ------ -------- .... ----- --------- -----------

~)6 .. · .. :?4/75 5 2:::~: 20 O. 8 5. 40 O. 0 O. (I O. 8 O. (1 o. 0 
06."·:=24,. ... 75 t-1 ~::~ ; ~~~) O. ::: 4. ::;:0 O. :::. O. (1 o. 0 O. (I O. (I 

0:::/2-1/75 8 25:20 O. ::;: 5. 03 o. 0 D. >3 O. 0 O. 0 O. (I 

O?:-..··'2..-f/·(-5 5 23:29 ~). g !::'"'. 40 o. 0 o. 0 O. (1 fl. (1 0.0 
06 .. ···2~ .... ··(5 H 23:: :;:.) n 0::. 

~. '.' 4. ::':1 e. 0 o. 0 \::1. (\ O. 0 O. (1 

06 .. ··-::~·~/'75 8 23:~.'9 fl. ::: 5. 05 o. 0 O. (1 o. (I e. (1 13 .• :3 
O;. .. ··:.-~~.···75 S 23:~:9 O. ::: 5. 4~3 O. (1 O. f1 O. (I O. 13 13. 0 
O:S.··':2-t.~·75 11 2::: ::9 e. :3 4. 30 O. 1:1 O. 0 O. (1 O. 0 O. 0 
(1r..:-: ... ·:?~/(5 8 2::::(:2:9 8. :3 5. 05 O. (I O. 0 O. (1 O. I) O. 0 
(16"-":;:':::1/75 5 O·t: 4:: -0. 2 5. 40 O. 0 O. 0 O. 0 O. 0 O. 0 
05 ..... ~~~).··75 11 04:43 -0. 2 ,'f, ::;:0 O. 0 13. 0 O. 6 O. 0 O. 0 
06,,'25.,'7'5 8 04:43 -~3. 2 5. 05 O. (I O. 0 (1. 0 O. 8 O. (1 
O::::/2~·.···75 S 04:55 -e. ;::: 5.40 O. 0 O. 13 O. (:1 O. (1 O. 0 
or:" ... ·:~:, .. ···75 11 O·t : 55 -0. 2 4. :0 €1. 0 o 13 O. (I O. (1 O. 13 
0:::/2::;/75 8 (H:55 -rl.2 5. 05 O. (: o 0 O. (1 O. 0 O. (\ 
e;:: .. ··:;::·5/·('5 S 0:5.05 -[1,2 5,4.] O. 0 O. (1 O. 0 O. (1 O. 13 
06,···:::5.···('5 i-1 05:05 ->:'1. :2 4. :;;:0 O. 13 O. (I O. 0 O. 0 O. (1 

05/~::5.···'75 8 ~:1~~ . ()3 -.:1, ~:;: 5. O~5 O. 0 13. 0 O. >3 O. (1 O. (\ 
06 ... ··2:~ ... ·75 S 0':"'.15 -(1.2 5. 40 O. 0 O. (1 O. (1 O. 0 0.0 
Of. ... ·;;-~5.···75 1·1 05:15 -0. :2 4. ::(1 O. '3 13. (1 O. i) 0.0 O. 13 
(!6, .. ':;~5""75 E: ':::15 ~ 1~5 -0. :2 5. 05 O. 0 O. 0 19:~:. 0 O. 13 19:::. (\ 
Or:./:':-~5, .. ·7~5 S 0:3: ~:-.:'::: -0 :;-, 5. ~1C1 O. ;) O. 13 0.1:3 O. 0 O. 0 
0:=. ... -'25.··'75 t-1 (1:5. 2:~; -0. :2 4. ::0 o. 0 o. 0 O. (1 o. (1 e. (\ 
0::-:.···23,·'75 8 (~:5: 2:;:: -0. 2 5. l~1~j O. (1 0.13 O. (I o. ;) O. (1 

87""01,··'7'5 S 1:7::: 4:3 0.3: 5. ·10 O. (1 O. 0 O. 0 O. 0 O. 0 
07.·'01/75 1-1 is: 4:~: (} 3 4,3(1 O. 0 0. 0 O. ;3 O. (1 O. 0 
07/'Olt"j7~j 8 1?-:4:::: O. ? 5. (15 1).0 O. 0 O. (I O. 0 O. 0 
(17/0.1/'75 S 13::5:;: O. 3: 5. 40 O. 8 (~. 13 O. (\ O. (I O. 13 

(A> : 5=5Ur::FACE; 11=MIDDLE.i 8-=c:OTTOI'l 

3. 1-7 



........ -......... 

( ( ( 

. l·lHITE PERCH DEllSIT't' 
DENS I T't' < NO. /113013 ell M ) 

SAt'lPLE TOTAL 
(A) TIt'iE TWE VOLUi'IE 't'OU(-SAC (E:>;CLU[:o I NG 

[;R"j'E DEPTH (HR: mt·l) (1) (ell I'D EGGS LAF: ... .'AE LAR'·iAE JU· .... Et·j I LES EG:]S) 
-------- ------

t)6/CG ...... 75 f'1 12::0:0 -~~1. :::;: 77. 40 
--------- -----.~ --------- ----------

o. c O. I) O. 0 o. 0 O. 0 
0.;/C:: .... ·7!J 8 12:::0 -0. 3: 90. 9~) O. (1 (1. I) 13.13 \3. 0 O. I) 
£~!;/O?/75 r.: 20::0:0 O. 6 97. 20 -' O. \3 O. (1 0.13 O. 0 O. (1 
el;/~::::/75 t-1 20: :0:0 0. 6 77. 40 [1. (I (I. (1 O. 0 O. 0 O. I) 
'D6 ... ·C:~:/75 E: 2(1:?8 13.6 9~::::t. 90 O. (I O. e 1:1.. (1 (I. (I 1:1.. (I 
(1,:,/'C4.,,,'('5 5 00::';(1 O. 13 9-;::-,20 O. (I O. (I 20. 6 O. (I 20. 6 
O:::~ .... 'O ... 1 .. ···i"5 H l'O;:;(1 O. (1 77. 4101 O. B O. 0 12. 9 \3. II :1.2. 9 
06/~:'4.,,·'(·5 8 0(1;:;:0 O. 0 90. 90 t1. (3 o. 0 O. 0 tl.0 (I. £I 
(~~;,,·'C·i .. ···75 5 (14;30 O. 5 77. 40 O. (1 O. \3 :1.2. 9 0. \3 12. 9 
0(;. ... ··04/75 1'1 04:?-0 [f. 5 7~~. 4(l O. \3 O. 0 o. 0 O. 0 O. (I 
01:. .. ·'O~t/75 8 04:::101 O. 5 90. 9~) 0.1:::t o. 0 O. 0 O. I) (1. \3 
ei;.· ... .1~.),···'(5 s 1:::::;::7 O. 6 5. '10 O. \3 O. 0 O. 0 O. Cl O. (1 

~~6, .... .1.0/75 H 13:;27 O. 6 4. :::0 O. I) O. \3 O. 101 [1. I) O. (1 
86/1.0,')75 8 13:27 O. 6 5. OS o. <) O. 0 396. \3 0.13 396. (1 
(:i;"": ... ·1.0/75 S 13; :,:9 O. 6 5. ~10 O. (1 O. I) O. 0 O. 0 O. (I 
(li.:;/10 .... 75 1'1 1::::::9 o. ;; 4. :;1:) o. (1 O. (I O. 0 O. 0 O. 0 
(16 ... ·10./·75 8 13:: ::9 O. 6 5. f15 o. 0 101. \3 O. \3 O. 0 O. (I 
~16/..it).····?S S 1:::50 o. .:, 5. 40 O. 0 O. 0 0.0 O. (I O. \3 
06./10/·"(5 11 1::;50 o. 6 4. ::0 O. I) (I. 0 O. 0 O. I;'; ~]. 0 
(!6 .. ···J.C .... ·?5 8 13: ~50 O. 6 5. (t5 O. 0 \3. 0 (I. (I O. 0 O. 1:1 
f)r.:./·l~~i, .... 75 r.: 

-' l·t: 01 O. ;; 5. 40 o. 0 O. 0 O. 0 O. I) O. 0 
06.· ... 10 ... ·75 f'1 14:01 O. .:: 4. :::0 O. 0 O. 0 O. (1 o. 0 13. (I 
€!6, .. '10/"?5 B 14:01 O. .; 5. 05 (l. 0 O. 0 o. 0 O. 0 O. (I 
06/10/75 S 1·~ :12 O. 6 5. 40 O. (I O. (I O. 0 8. (I 8. 0 
(tE./1(1/75 i'1 14: :1.2 O. 6 4. :0:0 o. (1 O. 0 0.13 O. (1 O. (1 
£16/1(1/75 8 14:12 O. ,:;. 5. 05 O. 0 O. 0 O. (I o. 0 (I. 0 
(16/10.,,"75 S ~~O: 22 O. :; 5. 40 O. 0 O. 0 185. 2 O. (I 1:35. 2 
86/'10/"75 1'1 20:22 O. :: 4.3:1) O. 0 O. 101 O. 0 O. (I O. (1 

(A) : S=SIJRF'ACE; M=t'IIDt}LE; B=E:OTTOt1 

3.1-8 



( 

WHITE PERCH DENSITY 
DENSITYCNQ /1080 CU M ) 

SAt'1PLE TOTAL 
(A) THlE TIDE VOLUr'iE YOLl(-SAC < E:<CLUC;.I r'lG 

DATE DEPTH (HR:tHN) (1.1) (CO 1·1) EOGS LAR'/AE LARVAE JUVENILES EGGS) 
--_ ..... _--- ------ -------- ------ --------- -----------

86 ... ·10/75 B 2[1: ;22 O. ~ 5. e5 O. '3 G. 0 O. 0 O. 0 0.0 
06/10 ... ·75 5 20:41 O. :: 5. 40 O. 0 o. c O. (t O. 0 13. 0 
Ot"./10/',5 11 20:41- ~l '7:: 4. :a) O. 0 O. (1 , 465. 1 0.0 465. 1 
06/1CV',S B 2(:1:41 O. :: ~-;. 05 O. I) o. 0 O. (I. O. 0 O. (I 
06.···10/'( .. 5 5 2C~: 54 O. ~ ~;. 48 O. (I O. 0 O. I) (I. (1 (1. 8 
(~f":'t"'''10''''('5 1'1 2(1:54 1-3.3 't. ::0 O. 8 O. 13 465. i O. 0 46:':;.1 
t~:::·""..1.e.-'{5 B 20:54 ~3. :: 5. 05 1).0 0. I) 19::::. (1 O. 0 19;:::.0 
~)t.:: .... ·lO""75 S 21:10 O. 3 5. 4~) O. I) O. 0 o. (1 O. 0 O. (I 
0-::/10.''(5 1-1 21:10 O. :;; 4. ::0 O. 0 o. 0 46:':;.1 8. (I 465. 1 
(;6(,'10/75 B 21:10 O. :: 5. ')5 O. 0 (1.0 1:3:::. 13 (1.0 19;::. 13 
£ii.:.,/10/75 S 21:27 O. :: 5.4>::1 O. 0 O. 0 O. 0 fl. 0 O. 0 
('6.· .. ·10 ... ·75 1'1 21:27 O. :: 4 <:171 O. 0 O. 0 O. (1 O. 13 0.13 
fi.:;i··ll~~J, .... 75 8 21:27 O. ~ 5. 05 O. (1 O. (I 19::: 8 O. 0 19:::. (1 
(1':'/11/75 S 0::': 07 O. S 5. ·10 O. (1 O. 0 O. (1 O. 0 O. 0 
C';/11.··,"5 1'1 eO:07 O. 9 4. :f) O. (1 O. (1 465. 1 O. (1 465. 1 
~!6 .. ··Jl/7~5 B 00:07 O. ;:; 5. 05 O. (1 (I. 0 O. 0 O. 13 O. 0 
06/11/,'5 5 00:19 O. :3 5. ~~::1 o. 0 o. 0 O. 0 O. I) O. 0 
"k~""11/75 t-1 00:19 O. :3 4. ::0 O. 0 O. 0 O. 0 6. (1 13. 0 
0-::/11/75 8 00:19 8. :3 5.0;:i O. 0 O. I) 19::;:.0 O. (I 19:::. I) 
({~::o'/ 11,/'?5 S 80:3:1 13. :3 5. 40 O. 0 O. I) O. (1 O. I) O. 0 
(If;:/1.1./:·"''5 i'1 (10::::1 O. 9 4. :(1) o. (1 o. (1 O. 0 0.13 O. 0 
e':::.··11/75 8 (11): ::1 8. :3 5. 05 O. I) O. I) 2;96. I) O. (1 396. 0 
0,;;:-:,...·11 .... ·75 5 OO:4~ O. :3 ~i. 40 O. I) O. 0 O. (I (I. (I O. (I 
~~~f.;/11/75 11 00: 4? O. 9 4. 30 O. 0 O. 0 13. 0 (1.0 O. 0 
(:6,/:1.1,/('5 8 0;:':1:4:::; 13. 9 5. [15 O. I) C1. I) 594. 1 G. ('I 594. 1 
£;;';/:11,·.)75 S £10: ~5::: 13. :3 5. 4~3 O. 0 O. 0 O. I) O. 0 O. 0 
J<!f·/l1/7·5 t-1 0[1: 5:~ o ':j 4 -:::n O. 0 O. 13 2::;2. 6 O. (I 23:~, 6 
£16/11..-'75 E: 00: 5::: O. :3 5. 05 O. 0 0. 0 O. I) G. 0 O. 0 

(A):S=SURFACE;M=i'1IDDLE;B=80TTOM 

3. 1-9 



( ( ( 

~.lHITE PERCH I::'EHSIT'T' 1::-t::NSIT·T·UIO. /10.3(1 Cll 11 ) 

SRt'/PLE TOTAL 
(A) TINE TH:oE VOLUt'1E 'r'OLI(-SRC (D·:CLU()ING 

[:·ATE DEPTH (HR: t'lIt-o (1-1) (CU H) EGGS LAF:·· ... Rt:: LAF:'v'AE ,TlI··/Etl I LES EGGS) 

-------- ------ -------- ------ --------- ----------
06/:11/75 S 05:l3C1 -0. 2 5.41) O. (I O. (I O. 0 O. (I O. 0 
06/:1 :t ... .'7' 5 1'1 05: O€1 -0. 2 4. 30 O. (\ O. (1 O. 0 0, I) O. (f 

06 .... 11/75 B 05:00 -0. 2 5. ~)5 O. 0 O. 0 O. (\ 101. [I e. 0 
Oi; ... ·J 1/75 S 05:17 -0.2 5. 4a O. 101 O. (1 O. (1 O. (1 O. 0 
06/'11/7~5 t'l OS: 17 -~:1. ~:.? 4. ::8 O. 101 101. [1 O. I) O. 0 (1. (I 

l~lG""11/75 8 05:17 -0. 2 5. (15 O. I) O. 0 396. ~3 101. I) 396.13 
Or~,;·_11, .. ·75 S 05::;'::-;-:: -~71 2 5. -W O. 0 101. 0 O. (1 O. I) O. >3 
~:-i6/j 1.. .. ··73 t'1 05:7:2 -0. :2 4. ::0 O. 0 o. (1 13. 0 13. (I O. (1 

f16.,'11/·7~i E; 05: :;~:.:: -0. 2 5. 05 101. (1 O. 0 198. 0 O. (1 19:3. (1 

C';::.·'11/'5 5 05: 46 -Fi.2 5.4[1 101. (1 O. (1 O. (I (I. 0 1).0 
G6,···.t:1./·~· .. 5 t'1 0S:46 -0. 2 4. ::0 O. I) IZ1. I) O. [) O. 0 O. 13 
0.::": ..... 11,.-'75 E: 05:46 -0. 2 5. 05 O. [1 o. 0 19:::.0 O. 0 19:::.0 
Cf./.:Ll/7~5 5 06: C1:~ -0. ;:: 5. 48 (1. (1 O. (I O. (I O. (I o. 0 
(:16/11 .... ,3 t'l 06: O:~: -0 2 4. ::0 o. 0 13. (1 O. (I O. (\ o. (1 

06/11/75 E: 06 : .~~2 -0. 2 5. 05 o. (1 o. 0 ::96. 0 O. I) 396. I) 

(~6/1. 7 ... ·'75 c 
-' 13: 5:~: O. ::;; ~~. 40 O. I) O. (I (1. () O. 0 O. 13 

06 ... ··17.·· .. 75 t~ :1.3:: 5::: £1, :~ 4. =:0 O. 0 O. 0 O. () 1~1. (1 O. (1 
06/17 ..... ('5 E: 13: 5::: 13. ::: 5. (15 O. [1 O. 0 19::::. (\ O. I) :19::::. 13 
(16.···1.('/75 S 14::1.0 o ::; 5. -.1.(3 O. n O. 0 1:::1. (I O. (I O. 13 
or;, .. ' 17,,'75 r-1 :14 :1),1 O. ::: 4. :),) 101. I) ~:1. 13 O. (1 1~1. (1 (I. (I 
[\6.····17 ..... (·5 E: l·t: 10 O. 8 5. 05 13. 0 O. (1 O. [1 O. (1 O. (1 
06,,'17/75 S 14:21 ri c, .. '. '-' 5. 40 O. 0 O. 0 O. (1 o I) 13. 0 
06 .. ··17 ... '75 1'1 14: :;",1 0. 8 4. ::0 (I 0 O. (I 0.1:::1 O. 0 (1. (1 

06./17/75 E: 14:21 ('1 :3 5. [15 O. 0 13. 0 O. 0 O. (1 O. (1 

(\6/17/7'5 c :14 :3:2 8. 8 5. 40 -' O. 0 O. 0 :1 0'" .~. (1. (1 .1:::5. 2 ..... ,._' . .:.-

06.···17 ... ·-?5 t-1 J4:::2 O. ::: 4. ::0 O. (1 O. (1 O. (1 [1.0 O. (I 
06 .. ··J7/75 8 14::;:2 o. ::: 5. 05 O. (1 O. (1 O. 0 O. (1 O. 0 
06/:17 .... 75 ~ 14:41 (I. :::: 5. 40 ;.. O. (I O. 0 O. (1 O. (1 O. 0 

(A) : S=SIJRFACE; H=t-iIC!)LE; B=E:OTTot1 

3. 1-10 



WHITE PERCH DENSITY 

C·RTE 

86/17/75 
06/17/75 
06/17""75 
06 .. ···17/75 
06 .... ·17/75 
0,::,···17.···7:'"; 
(1~/17"":5 
06/17/75 
06/17 .... 75 
~36.···.i 7."""'(;.:i 
~~16./.t 7' ("75 
O:s"'l,,.·""?5 
0'7:,..'17,..'75 
06 .. ···17/,·5 
t··:::, .... 1. ~(~ /:-';:i 
.-:i6.···:.1.7,~·75 

06/17/75 
C~':.···17/i5 

06 ... ·1?(·(~. 
06.····17 ..... 75 
er;.,-···:1.,.. ... ·i~1 
C~~-. ... ·17,···75 
0(-::.····17 ... ·75 
06/1 ;=;, .. ·7~i 

D';/.1.::;/'75 
0;; ... ·1:=:.,·7:5 
(; E .. '" 1 ~:; .... t7S 
O.-:~."·1::;/(5 

(A) 
(:'E?TH 

r1 
8 
s 
t'l 
E· -' 

s 
j., 

8 
.:; 
-' 
r'1 
8 
s 
!-1 
8 
s 
t'1 
E: 
s 
t·1 
8 
5 
1'1 
B 
5 
1-1 
E: 
5 
11 

TmE 
(HF:: r1HD 

14:41 
14:41 
1:3:51 
19:51 
13:51 
:?0: (t~-;-: 
:::;::\: 0:2 
;-:'O:O:=-: 
20: 1.5 
20:15 
2Ct: 15 
20.25 
2~1: :;":'5 

2C1:;;-::5 
2~:1: :',6". 
2~Z1 : ::>S 
20: :~t-: 
:;::3::27 
:;::3::27 
23:27 
23:44 
23:44 
23:44 
00:03 
80:03 
00:03 
8~~): 14 
00::1.4 

(A) : S=SU;;;FACE.i f'i=11ID[,'LE.: 8=E:OTTOi·l 

TIDE 
(to1) 

O. 8 
o. ::: 
O. 6 
O. 6 
O. f; 
O. 6 
E1. £. 
171.6 

O. tS 
O. 6 
[1. ,:, 

O. 6 
~). 6 
O. 6 
O. 6 
(1.6 

O. 6 
O. 1 
O. 1. 
i;) 1 
O. :1. 
I:} 1 
O. 1 
O. 1 
O. :1. 
O. 1 
O. :t 
O. :1. 

SAMPLE 
VOLl~~ 
(CU M) 

4. :::0 
5. C1S 
5. 40 
4. 30 
5. (IS 
~.i ~1..0 

4. :;:0 
~~ 

5. 40 
4. 30 
5. 05 
5. 40 
4. :::0 
~ 05 
5. 48 
4. 30 
5. 05 
5. ~O 
4. ::~) 

5. ~::J5 

5. 40 
4. :~O 

5. 05 
5.4(1 
4. ::0 
5. 05 
5.4(", 
4. 30 

( 

EGGS 

O .• ) 
O. (I 

O. 0 
O. 0 
(1.0 

O. 0 
O. (\ 
O. 0 
8. (\ 
O. €I 
o 8 
O. ('I 

8. 13 
0.0 
(1. (1 

O. (I 

o. 0 
(1.0 

O. I} 

O. (I 

O. 0 
O. 0 
O. (1 

O. 0 
O. 0 
O. 13 
O. (1 

O. 0 

3.1-11 

DENS IT ..... UIO. /10(1;) CI) "1 ) 

'r'OU(-SAC 
LFlR'.,.'AE 

13.8 

O. 0 
O. I) 

8. 0 
8. 0 
O. 0 
;';1. (1 

O. 0 
O. 0 
O. 0 
O. (I 

13. 13 
O. 0 
O. (1 

O. 0 
O. (I 

O. 0 
O. 0 
e. e 
O. 0 
O. 0 
O. 13 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 13 

LAF.:'.,,'RE 

O. [1 

O. 0 
O. 0 

2:3:2.6 
594. 1 

O. 0 
232. 6 

O. 0 
(1. 13 
O. [1 

19:=: 17\ 

O. (I 

O. (I 

O. 0 
O. (I 

O. (I 

396. 0 
:1.:::5. 2 
9::0. 2 
79~~. i 

O. 0 
6:~7. 7 

11;:::;::. 1 
I). (1 

13. 0 
~~94. 1 
1.:::5. :=! 
69? ~.' 

,TU ... ··Et-lILES 

1'3. (I 

O. €I 
O. 13 
O. (1 

O. (1 

o. o· 
O. 0 
o. (\ 
O. 0 
O. (I 

o. (\ 
0.1:::1 
1:::1. (I 

O. 0 
O. 0 
13. 0 
(I (1 

O. 0 
O. 0 
O. 13 
O. 0 
O. (I 

O. (1 
0.0· 
o. (1 

O. I) 

13. (1 
O. 0 

TOTAL 
(E>':CLUDING 

;;::GGS) 

O. 0 
O. 0 
O. (I 

232. 6 
594. :1. 

O. (1 

232. 6 
O. (I 

O. (I 

O. 0 
10:;:=; n 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

3:36. 0 
1;::5.2 
330. 2 
792. .1. 

O. 13 
697. 7 

11:::::::::.1 
13.101 
O. 0 

5:34. 1 
185. 2 
697. ( 

_ ......... 

\. 



,/---, 

( ( ( 

WHITE PERCH DENSITY 

(:'EHSIT'T'WO. 1:10.;)0 CU 11 ) 

SAI'1PLE TOTAL 
(A) TIt'iE TIDE \IOLUi'1E 'T'OLK-SAC (E:';ClIJr.' I NG 

DATE DEPTH (HR:tHN) (1.1) (CU j'1) EGGS LAv~VAE LAR ..... AE ,TU·· ... Et-lILES EGGS) 
..... ------- ------ ----~---- ------ --------- ---_ .... _----

86 ..... 1:::./75 E: 00:14 O. :1. 5. OS O. 8 O. (1 ::::96.0 19:3. (I 5:34. E1 
(!f. ..... l:::/(~i S 00:29 O. :1. 5. 40 O. ;) O. (1 O. (1 O. 13 e. 0 
e6., .. ·1:::: ... ··75 1'1 00:29 O. 1 4. ::~) O. I) (1. (1 o. (1 O. (1 O. 13 
O,'::/J:::/75 1:: 0;): 29 O. 1 5. ~:J~5 fl. 0 e. 0 :19:::. (1 (1. (1 19::::.0 
06,,,'1:::.,'75 S (13:; 50 O. 5 5. 40 O. ~3 O. (1 o. ;) O. (1 o. ;) 
(irS .... · 1:::, .. '75 j'1 03:5':1 O. 5 4. ::0 e. 13 O. 0 9:::~O. 2 O. 0 930. 2 
e6/J::::, .... 75 B f(;::~O O. 5 5. 05 O. 13 13. 13 O. 13 O. I) 13. 0 
f:.f. .... J :::,·· .. 75 5 04: ft4 O. 5 5. 4i,:) 13. (1 O. 8 O. I) O. (1 O. (1 
O:; .... J ::; .... 75 1·1 04: ::;4 (J. 5 4. ::0 O. 0 O. 0 O. 13 (1.13 O. I) 

(16 .... '18.···'75 B (H:04 e. 5 5. O~5 O. (1 O. 0 19:::. (:1 13. (1 19:::. (1 

06.~,}1:::>·75 S 04.15 O. 5 5. 40 (1. 0 O. 0 O. 0 O. (I O. I) 

0:='::,,,'.1. :;: ... ·75 1-1 04:15 O. 5 4. :::~I) O. 0 O. (1 o. 0 £1. (1 O. I) 

06/1~: ... J75 B 04:15 O. 5 5. 05 13. 0 13. 0 O. (1 O. 1:1 O. 0 
[1;::.,' 1::: .. ··75 ;:: 

-' I)-t: 2:7 O. 5 5. 40 8. (I O. (I O. (1 13. (1 13. 13 
Cf .. ···'.t;::/7~5 t·; 14 : ~~,7 0. ~~ 4. ::0 ~:::t. (1 O. 13 O. 0 O. 0 O. I) 
Cr;/1:::/,'75 8 14: ::-,,' O. 5 5.0:5 O. (1 O. (I O. (1 O. I) 13. 0 
(~r:: .... J ::=: ..... 75 S 14 :::'::::: O. 5 5. 40 O. (1 O. 0 O. (:1 O. (I O. 0 -
(1·:'.··'1:::/75 1'1 14: ::::::: ~::). 5 4. ::13 O. 13 O. (I (I. 13 (1.13 O. 0 
06.,/ -'I. :::,··"-,5 B 14::::::: ~j. 5 5. (15 O. 8 O. 0 (1. (1 O. (1 13. (I 
O:;/~:::~/'?5 S 1:::~. 44 (t J 5. 40 (I. (t O. 13 13. 0 O. 13 O. 13 
0-::/::::";/75 t'l 1:: : "'~-I O. :: 4. ::0 O. I) O. 0 465. i O. (1 465. 1 
OS .. ·'~.,:j./75 B :1.3:44 O. ::; 5. 03 O. 0 O. 0 (1.0 O. (1 O. 13 
06.·· .. :'2 .. ;/75 ::: 13:: 5.3 O. :: 5.4f1 O. 0 O. (1 O. ;) O. 0 O. 0 
(16/;.::~/·(,5 j'l 13 :5::: O. ]: 4. ::0 C. (1 O. 0 O. 0 O. 0 13.0 
(16/~::':4/75 8 13; 5:;; O. 3 5. 05 (I. 13 O. 0 O. 0 (1. (1 (1. 13 
06/24/75 S 14: 1.-t O. :: 5.4l) O. (\ 18~i. 2 O. (1 O. (1 :185. 2 
06.···'24/75 1'1 14:1.4 (1 J 4. :;:0 O. 13 O. 8 O. 0 13. 0 (I. 13 
06/24.,..',5 B 14:14 O. J 5. 05 13. 13 8. 13 O. I) O. (I O. (1 

(A;' : S=SIJRFACE.; 11=1'1 I DC'LE; B=E:OTTON 

3.1-12 



.r 
( 

( 

: l·lHITE PEFCH r,Et'ISI T'T' 

DRTE 

(·16 .... 24 .... ·75 
(16/2~,····(5 

e-:-:/~:4,,.··7'::i 

f:6l··2~,.·(~i 

f~.s.~·:~:·;/75 

O·S .... ·2~,,·75 
(i5/2~ .. ·"75 
O~,.···24~·'{5 

0:=::-:.,·2·:;.···75 
fZ~6l··::-:.:.1/i5 

Ot-./2·:t ..... 75 
06.···::::4.···'75 
O.:-~.,··:~: .. ~.,.··(5 
C:=:-. ... ·2..t,,,··75 
O~-.··2..:;./·7J 

(ir:~/;::·;/75 

O':;'/:~'-1"·75 

06,,·'24,··'75 
Oi-;.-..···24.~·75 

e';, .. ·2'~(··75 

CtG ... ·~:~ .. ··r5 
0:::/::-:4."'75 
06/2 .. ~/75 
06/24/75 
£1f::/~::-:4/75 

06/'2,~/;5 

0;:',/2.:;./("5 
er.:: ... ·24 .... ·75 

(A) 
DEPTH 

E: 
:.:. 
i'1 
8 
s 
1'1 
..... c· 
S 
1'1 
8 
5 
t'1 
E: 
5 
j.j 

E: 
s 
11 
8 
r;:: 
-' 
1'1 
8 
5 
11 
B 
r;:: 
-' 
t'1 
B 

TIi'iE 
(He:: ; In H > 

14::1.4 
14:21 
-1'" • .-,,, 
....... ""1' • ,-.:.J. 

14;21 
14;3:3: 
14;3:3: 
:1.4: :::: 
:?o: 3:0 
2i.): 3:0 
20:3:0 
20. ,,+7 

,-2f): '"-t( 

2~Z'i:47 

2.:1; 5::~ 
2f1:5:'::: 
20:53 
21: 0:5 
~'1.05 

21.05 
2.'-: 1';:' 
21:19 
21:19 
23::00 
23.80 
23:00 
23::03 
23:03 
2l:M 

(A):S=5URFACE;M=MIDDLE;B:80TTGM 

TID;:: 
(t.1) 

o. ::~ 
o. :::.~ 

E1. 3 
O. ::;: 
(I. 3 
~~1. ::; 

(I. 3: 
(1 ;;:: 

o. 2 
I) :::: 

0, :< 
~~1. ::2 
O. 2 
o. :::: 
o. 2 
O. 2 
o. :::: 
o. :::: 
o. :~ 

n '"' _. "'-
O. 2 
O. :::: 
(1,8 

O. 8 
O. :::: 
o. ::; 
O. ::3 
O. ::: 

SAt-1PLE 
' ... ' OL ur·,c; 
(ell i'D 

5. OS 
5. 40 
4. ]:~:3 

5. OS 
5. 40 
4. :0 
5. 05 
5. 4~::1 

4. ::;0 
5. 05 
5. ~a 
4. 3:.3 
5. OS 
5. 48 
4. 30 
5. 05 
~ 40 
4. 30 
5. ~?1S 

5. 40 
4. 3:0 
5. 05 
5. 40 
4. ::;0 
5. 03 
5. 40 
4. ::0 
5. 0::; 

/'~- . 
'. 

( ( 
\ 

r.'EN5IT'r'(NO. 0"'1000 CU 1'1 ) 

TOTAL 
..,'OU(-5AC (E:~CLlJC· r NG 

E(;GS LAR'·/AE LAR'·/AE ,TIj'·/EN r LE5 EGGS) 
-------- ------ --------- --------..... -

O. 0 O. (I (1.13 O. 13 O. (l 
(:. ;) O. I) (I. 13 O. 0 O. 0 
O. 0 13. 0 13. 13 o. 0 o. (I 

O. 0 O. (1 (). (1 o. 0 O. 0 
o. (I fl. 0 O. (1 o. 0 o. 0 
o. 0 (1. (1 13. (1 13. 0 0.0) 
o. 0 o. (1 O. (1 O. 0 O. 0 
o. 13 O. 0 O. (1 o. I) o. ;} 
O. 0 O. 0 O. (I O. 0 O. 0 
O. 0 (I. 0 O. (1 O. (1 O. 0 
O. 0 O. 0 o. (1 O. 0 O. ;) 
o. ('! O. 0 o 0 O. 0 o. 0 
O. (1 O. 0 19:::. (1 O. 0 is':::. (1 

O. 0 o. 0 O. I) O. 13 O. 0 
O. 0 O. (I O. 13 (1 (1 (1. 0 
O. 0 O. 0 ft. 0 O. 13 O. 0 
O. (1 O. 13 O. 0 O. 0 o. (1 

O. (1 o. (1 2::::(2.6 O. (I 232. 6 
O. 13 O. 13 O. 0 O. (I o. (1 

O. (I O. 0 0.0 i3.13 O. 0 
o. 13 O. 13 o. 0 O. I) O. 0 
O. (I O. (I o. 0 O. (1 O. 0 
O. (I 13. 0 O. 0 O. 0 o. I) 

O. (1 O. (1 465. 1 o. (1 465. 1 
O. (1 O. 13 O. 0 o. 0 o. 0 
O. 0 O. (1 O. (1 o. (1 o. ;) 
(1. 0 O. 0 G. 13 o. (I ~3. I) 

O. I) O. (i O. 0 o. I) O. I) 

3.1-13 



,/~'-.",-

~'. r'. 
( ( '( 

~JHITE PERCH DEI·.SIT'T' 

[:'ENSIT'T'(NO. /1088 CIJ /'1 ) 

5AI'lPLE TOTAL 
(A) TIt~E TInE ',,·'OLUi·1E 'T'ClU(-SAC (O:CUJD I NO 

[:'ATE r,EPTH (HR:t-1HD (j'1) (CU t'l) EGGS LAR'·/AE LAF.: ..... AE ~TIJVENILE5 E:GGS> 
-------- ------ -------- ------ --------- ----------

06.,'24/,(5 ~ 2?': 2~::1 (1. 8 5. 40 8. (1 O. (1 (1. (1 [1. (1 8. ~3 

£·6.,'2·~/75 /'1 2:;:: :;:>:'1 '3. ::: 4. 30 ';':1. (\ O. (1 O. (1 O. ~3 0. (1 

£~6."'2 .. t .. "'75 8 2:: :2(1 O. t: 5. OS 13. [1 13. (1 19:::.0 O. [1 19:3.0 
e·':·/:~4,...·75 5 2::~ : :;:':3 O. ::: 5. 4~::t (I. (I ~:::1. 13 O. (I O. 0- O. (1 
06 .. ····24,..,·75 /·1 23:29 O. ;:: 4. :;0 O. (I O. 0 O. 0 O. 0 (I. (1 

~~~.s ... t:;-:: .. +/·75 8 :;-:3 ; ~29 o. ::: 5. 05 O. (1 O. 0 19:::.8 (:.8 19:::' 0 
or:..,·,':~·~+/~;-5 s 2::: ::9 o. ::: 5. 40 O. (1 o. ° 0. ~:::I 13. ° O. (1 

')6 .... :~..; .. ·'75 H 2::. :;:9 17.1. ::: 4. ::;:0 O. (I O. (1 (1.0 O. 13 O. 0 
[:i: ....... ;;:-~ , .. f75 E: 23.::3 o. ::: 5. 05 O. 0 0. 0 o. (1 I), (1 O. (1 

06.·.-'~:::5~:··75 5 04 :4:;: -13.2 5. 40 O. (1 O. (1 O. (1 I), 0 O. 13 
~:);;.···:~·5, .. j75 H 04: 'f:::: -0. 2 4. ::0 O. (1 O. 0 (1, 0 O. 0 O. (I 

06 ... ·23 ..... 75 E: 04 :·E~ -0. :;-, 5. 05 0.0 O. » (I. 0 o 0 O. 0 
06.,·23,····75 S £14 :55 -0. :::: 5. 4(1 O. 0 O. (1 O. ~3 O. 0 O. (I 
O,:.,···2S .. ··75 /'1 £14:55 -0. ;;:: 4. ::::0 \3. 13 0. \3 O. (I 0, 13 ~:::I. 8 
('6 ... ·2~~ .. ···75 8 04:55 -0. 2 5. (15 ~3. (I O. 0 15':3.0 \3. 0 19:3. 0 
o,s.··'::-::~~;.··'i5 S 05:(15 -(1. ;;:: 5 ... hj O. (I O. 0 0. [1 O. 0 O. 0 

. (:i.:. ... ·;;~5/75 11 05:03 -0 ;::: 4. ::.) 0, (I O. 8 O. (I O. (.I O. 0 
0,::: ... ·:-::·S.···,5 B 05.((3 -0. 2 5. 05 O. (I 0. 0 0, (1 0, (1 O. 0 
or.:. .. ··~?~ ... ··75 s 05:1.5 -0. 2 5. 40 8. 0 0.0 i85. 2 O. 0 1:::5.2 
t)6.,"':~5/75 /'1 05:15 -0. 2 4. ::::0 o. 0 (I. 0 0, (I (I. (I 0, 0 
06 .... 25 ..... 75 B 05 ; 1~~ -0. 2 5. 05 O. 0 O. 0 O. (1 0, (I O. 13 
~~J6 .. ·'~·3/7!:; S 05:;::::;::: -0. 2 5. 40 O. (I O. (I O. (I O. ~) O. (I 

OrS" ·~::-~5,···i5 11 03: 2:::· -0. 2 4. ::;:0 O. I) O. 0 O. (I O. 0 O. 0 
e6.;·~ ... ~:3 .. ··1(5 E: 05: :;-:::: -0. 2 3. f':l O. 0 O. 0 396. (1 O. 0 3:96. [1 
07.,..'01/75 S 1:3:: .',:::: O. 3 5. 40 O. i) O. 0 13. (I O. 0 O. 13 
07/01.-'15 1'1 1:::~: 4:;:: o :::~ 4. ::~O O. (I 0. 0 O. 13 O. 0 0, (I 

~17 ,,..'t31 /75 E' .' 1.3: -.:::; (t.3 5. 05 O. 0 O. (I 19:::. (I 13. I?I 19:3.0 
07/01/75 S 13:: 5::: O. ::;: 5. 4(1 O. 0 O. 0 (1.0 (I. 0 O. 0 

(A):S=SIJRFACEJI'1=MIDDLE;B=BOTTOM 

3.1-1Ll 



WHITE PERCH DENSITY 

DATE 

07/01/75 
87/81/75 
£17.···(~1/75 

07/(11/75 
87/~:'.1.~·7S 

07.··0.1,····75 
07/~::\l""'f5 

C7.·'O.1..~·75 

071"01/75 
(1(.,'ti l/7'5 
O·::-' ... ·Ol.~·T5 
(C .... 01.··?5 
e'( .. ··Ol/75 
(17,."0 1 ,,,'{'::i 
07.···(1J./·75 
07.···i:1.1./75 
07 .. ··~.:-11..· .. ·75 
87.··'Ol.···75 
07/01.···75 
07 .. ··(1.1."'·75 
f.!i.·'O.l ... ·75 
e7 .. ··.-~1 .. ··75 
07'/·~11..···75 

07.··~~!1/7·~3 

07 ... '01.····('5 
07./'01/75 
07 .. ·.'~:,ll'·75 
07/01. .... ·75 

<A) 
DEPTH 

/'1 
8 
s 
Jo1 
E: 
~ .::. 

I'j 

B 
s 
1·1 
B 
s 
H 
8 
s 
t'l 
8 
s 
t-1 
B 
::: 
11 
B 
::: 
/·1 
E: 
5 
H 

TUlE 
012: t1HD 

1:~: 5::: 
1:::':::58 
14:09 
i~:09 
14:09 
14:18 
1~:18 

14:18 
14:3~ 
14:30 
14:38 
:19:::2 
1::::<: :::? 
19. :;:~:::: 
13:44 
IS': 44 
J.5':-'4 
1:9 54 
19:54 
19:54 
20:04 
20.04 
20.04 
28:1~ 

:;:'0: 1? 
2.): J.:: 
2::;: :2:{ 
23:. '::"~.:. 

< A) : S==::'UF.:FACE.' t1=t1 I DD;"'E; 8·-=,c:OTTOi'1 

nC'E 
(t'1) 

O. 3 
O. 3 
~::l ]. 
O. ? 
o. :: 
.:L .3 
(1, ? 
O. :' 
0, :: 
o. :; 
o. :: 
O. 5 
f:J. 5 
(1,5 

[1. 5 
O. 5 
D. 5 
O. 5 
O. 5 
(1 5 
0.5 
(t, 5 
fl,5 
O. 5 
O. 5 
0. 5 
0.1 
0.1 

SAj·1FLE 
'·/OLUt'lE 
(CU 1,1) 

4 <:0 
5. (:5 
5. ,.to 
4. ::0 
5. 05 
5. 40 
4. ::;:i) 

5. 05 
5. ·10 
4. ::0 
5. 05 
5. 40 
4. :::0 
5. 05 
5. ,10 
4. ::::0 
5. 03 
5. -to 
4. :::0 
5, O~5 
5. 40 
4. ::0 
5. (!5 
5. 40 
4. ::0 
5. 03 
5. 40 
..:t, 30 

/"'-'-'~ ... 

( 

EGGS 

(I. 0 
e. (\ 
O. 0 
0. [1 

O. 0 
O. 0 
O. 0 
O. I) 

O. 0 
13. 0 
O. 0 
O. I) 

O. 0 
0, 0 
O. [1 

O. [1 

O. 0 
O. 0 
O. I) 

0, 0 
O. [I 

(i. (1 

O. I) 

13, (1 

O. 0 
0, 13 
O. 0 
O. 0 

3.1-15 

DENSIT'T'(t·<O, ..... 1000 CU 11 ) 

'T'OLl(-SiiC 
LAF:'·.,·AE 

O. 0 
(). e 
o. 0 
O. 13 
O. 0 
[1. (1 

0, 0 
O. (1 

O. (I 

o. 0 
O. 0 
o. I) 

O. \:1 
O. (I 

t:::1.0 
o. I) 

o. 0 
0, (1 

13. I) 

O. 0 
0. 0 
O. 0 
13. 13 
O. 0 
o. (\ 
0, I) 

~:::1. (1 

(i. 0 

LAF.:VAE 

2:;2. 6 
O. (1 

O. 8 
8. 13 
O. e 
O. 0 

2:~2. t: 
O. 0 
O. I) 

O. I) 

O. 0 
:t:::s. 2 

O. I) 

0. [I 

O. I) 

O. 0 
19::::.0 

o. ~3 

13, ;) 
13. 0 
o. (\ 
O. I) 

O. 0 
O. I) 

O. 0 
O. 0 
O. 13 
O. 13 

~Tu·· ... aIILES 

O. 0 
O. 0 
O. 0 
O. [I 

1:::1. (I 

o. 0 
O. 0 
O. (I 

O. 0 
(:1.0 

1).0 

['.0 
O. [1 

O. (I 

o 1:1 
O. 0 
O. 0 
O. I) 

O. 0 
O. 0 
O. >') 
0, (i 

O. 0 
O. I) 

O. 0 
(I, 0 
O. I) 

O. (1 

TOTAL 
(E;':CL UD I NG 

EGGS) 

23:2. 6 
O. 13 
O. [1 

O. [1 

O. I) 

O. (I 

2:~2. 6 
O. I) 

(1, 13 
O. 0 
13. (1 

1:::5. 2 
O. (1 

O. 0 
O. [I 

O. 0 
19:::.0 

O. 13 
O. 0 
O. (I 

O. [I 

O. 0 
O. 0 
O. 13 
O. 13 
O. [I 

O. I) 

O. 13 



( 

HHITE PEF:CH [~Er'lSIT'7' 

[:RTE 

07/01/75 
0~''''/€11/"(5 

o-;",/rl1,,?5 
Be .... ·0.1. .... ·7'5 
~t7/,·Ol./73 

07 ..... 0.1 ,','(':3 
O';"/'f)2/75 
07/02/75 
07/02/15 
87(~2/75 

(1'(' .!·O:2/75 
(17' ".f "~i ::'-:, .. r' 'r" 5 
0';:' ,,"Ct?,'?5 
ts-,:'/,'f.:.".;::;::.,'75 
t1T/(12 .. ··75 
07 .. ··02 ..... ·75 
0'7,····;.;);2/7·5 
(17/'()2 ... ·75 

n?/"(:~~-::.·,··75 

O{/~:1~::.·/?5 

0;:'...-·02.···'75 
O·;:'.~·O:;~ .. ··75 
07 /~::)2/75 
(17 ,~·O;.: ..... 75 
Oi"I'~:)2/t7:s 

07/0;;:·.··75 
87/02/75 
07/0&/75 

(A> 
DEPTH 

5 
t'1 
E: 
s 
1-1 
B 
s 
1'1 
E: 
5 
1·1 
8 
s 
N 
8 
s 
t1 
E: 
s 
f'1 
B 
S 
H 
E: 
S 
t1 
E: 
c 
-' 

TIt1E 
(HR:NIN) 

23:3 ... 
23:34 
23:34 
23:49 
2?:49 
;:-3; 49 
oel: J:e: 
00:12 
00:1:::: 
00.24 
00::':::4 
Ol:1: ::::4 
f\~+ . ~;n 
04 :5;3 
04::'0 
(IS: (1[1 

05:00 
05.00 
O::i: (:9 
0:5: 03 
e3: ~:)3 
03.17 
(1~i: :1.7 
05:17 
05:~'G 

0::;: :·~6 
O~5: 26 
1·,: 10 

<A) : S=SURi='ACE,; t1=t1IDDLE.: B=BOTTOt1 

TItoE 
O'D 

O. 1 
O. 1 
O. 1 
O. 1 
O. 1 
O. :i. 
O. 1 
O. 1 
O. 1 
O. 1 
O. 1 
O. 1 
O. :;:: 
O. ::: 
Ct. 8 
O. ::: 
0:.8 
O. ::: 
O. ::: 
O. ::: 
o. :3 
O. :;: 
O. ::: 
O. 8 
O. ::;: 
O. ::: 
1':1. ::: 
O. 2 

SAt'1PLE 
VOLur·1E 
(C:U 1'1> 

5. 40 
4. ::(1 

5. 05 
5 ..... (1 

4. 3:;J 
5.0:5 
5. 40 
4. :;0 
5. 05 
5. 40 
4.3:0 
5. 05 
5. 40 
4. 3:0 
5. ((5 

5. 4() 

4.3:0 
5. ():S 
5. 4() 

4.3:0 
5. o::~ 

5. 40 
4.3:(1 
5. 05 
5. 40 
4.3:0 
5. 03 
5. 40 

----.., 
( 

EGGS 

O. (I 

O. (1 

/J.O 
O. 0 
O. 0 
O. 0 
O. (1 

O. (1 

O. (I 

O. (1 

O. (I 

O. (1 

O. 0 
O. /) 
O. 0 
O. 0 
I:::t. 0 
o. c~ 
O. lJ 
O. (1 
O. [1 

O. (1 

O. (1 

O. 0 
O. 0 
O. (1 

O. (1 

O. 0 

3.1-16 

DEHSIT'7'(t·lO .... ·'1000 CU t1 ) 

'T'ClU(-SAC 
LAF;'v'AE 

(( (1 

o. (\ 
o. (1 

O. (1 

O. 0 
O. 0 
o. (1 

O. (I 

O. I) 

O. 0 
O. I) 

o. (1 

O. 0 
0.0 
o. (1 

o. 0 
o. 0 
O. I) 

O. 0 
O. I) 

O. 0 
o. (1 

O. 0 
o. [I 

O. 0 
O. 0 
o. (1 

O. 0 

LAR'.,'AE 

O. [I 

O. IZI 

O. 0 
O. 0 
o. 0 
o. 0 
O. [I 

o. 0 
o. 0 
O. 0 

23:2. t:;. 

O. 0 
o. 0 
O. 0 
O. 0 
O. (1 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. (1 

O. 0 
O. 0 
O. I) 

O. 0 
O. 0 

~TUVEHILES 

O. 0 
O. (1 

(1. (1 

O. 0 
8. 0 
O. 0 
O. 0 
(1. [1 

O. (1 

O. [I 

f.:).O 

O. Cl 
O. 0 
O. 0 
O. 0 
O. 0 
I). ;) 

O. (I 
(1. 0 
O. 0 
O. 13 
(1.13 
O. 0 
o. (':I 

O. 0 
O. I) 

O. [1 

O. (1 

TOTAL 
< E:x:CL UD I HG 

EGGS> 

O. (1 

O. [I 

o. 0 
8. 0 
O. 13 
O. [1 

O. 0 
O. 0 
O. 0 
O. 0 

232. 6 
o. 0 
o. (1 
O. (I 

O. I) 

O. (1 

O. (1 

O. 0 
O. (1 

O. (1 

O. I) 

O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
O. (1 

O. 13 

( 



: y;H I TE PERCH [:'ENS 11',' 

DATE 

07/16175 
87/16175 
07/16/75 
07116,75 
07/16/75 
O',-:'/J t--:/'T~~ 
07."'j.t::.~··;'··5 

(1i~/:::';~""··75 

(1'/1'""22/7'5 
07.,..~:::2,/75 

e7/·:~:~.···7'5 

C?···~·:~~:/···;:-5 

O-;-'.~·~::2.···75 

e7 ~';::::,/(5 
O/·/·~:::':'·.""::·:i 

1Z;7/::~~' , .. '(~, 
S~l ;:' ... ·'2;.:/75 
(1? /;·~~:/·:'''~3 

07 .. ··22.,··,7'5 
O·,7.···~~·:~· .. ·'(~i 
07/~-:? .. ·?5 
0';:'1/,"2::::/'75 
Ol/;:':~: ... ·/::.~ 
07,~3/75 

OI/2~175 

07/2~;75 

07/23/75 
07/23/75 

(A) 
CoEPTH 

B 
,-,;:, 

t'1 
E· .. 
~ ,;:, 

t1 
E: 
s 
t'1 
E: 
~ ,;:, 

H 
E: 
~ ,;:, 

1'1 
E: 
::. 
1'1 
E: 
::: 
11 
E: 
::. 
t·l 
E: 
::: 
H 
E' .' 

Tlt~E 

(HF:; IIHD 

. 05 : ~~::::~ 
05;41 
0'5; 4:1. 
85;41 
05:51 
05;51 
05 51 
12;15 
1:2 : 1.!5 
L:::15 
:1.2:52 
1~:?: 5:=2 
12:5::-
2~') . OJ.:1 
~.·O; O~) 

2:t).00 
20;36 
20:36 
20:36 
88'88 
00.00 
08'08 
08:38 
00.38 
00:38 
04;40 
04;40 
04:40 

(A):S=SURFACE;M=MIDD~E;8=80TTOM 

TID:=: 
(t.1) 

O. ::: 
O. 8 
(} 8 
O. :::: 
Cl. ;:: 
1:'1 :;:: 
O. c: 
O. 7 
O. " 
e. 7 
1~1. 7 
O. 7 
O. 7 
O. 5 
O. ~i 

O. 5 
o. ::' 
O. 5 
O. 5 
0. 9 
0 .. 9 
O. 9 
o 9 
o 9 
O. 9 

-0. 1 
-0. 1 
-0. 1 

SAt'1F'LE 
.... ·OLU,·1E 
(CU t·1) 

5. f1~5 

5.4r; 
4. ::0 
5. O~~ 
5. 4~3 
4.3:0 
5. (f5 

... 5. :;:0 
44. 70 
4::::. :;::0 
45. :;:(1 
44. ,'(1 

4:; :;::0 
::::2 40 
2~5. :::~) 

:::::~'). ::\::1 
::~~, 40 
~'5. :?,:t) 

:':;:0. ::::0 
4'5. :.0 
44. 7(:~ 

4::.80 
45. ?8 
44. 70 
4~ 80 
4~ 30 
44. 70 
4~ 80 

/--....... ,. 

EGGS 

fJ. ~~1 

O. 0 
O. (! 

O. 0 
O. (1 

~::1. 0 
O. (! 

0.0 
O. 0 
O. 0 
O. 0 
O. e 
o. 0 
o. 0 
O. (I 
13. (1 

O. (: 
O. (1 

13. 0 
O. 0 
o. 0 
O. (1 

O. (I 

O. (\ 
O. 0 
o. 0 
O. (1 

(1.0 

3. 1- 17 

DENSIT'T·(NO. ~'10fn3 CU 1'1 ) 

'T'OL 1< -SAC 
LAF: ... ·'AE 

O. rt 
O. 0 
O. 0 
O. I) 

0.0 
O. 0 
0.13 
O. (I 

O. 0 
O. 0 
O. ~~I 

O. (1 

O. 0 
O. 0 
O. 0 
O. ;) 
O. 13 
O. 0 
O. 0 
O. 0 
O. (I 

O. (I 

O. (I 

O. 0 
O. I) 

O. 0 
C!. (I 

O. 0 

LAR'y'AE 

o. (\ 
O. 0 
O. I] 

O. (I 

O. 0 
o 0 
O. 0 
O. (I 

O. 0 
O. (I 

O. 0 
O. (I 

(I. (I 

O. 0 
e. 0 
o. (\ 
O. 0 
O. (1 

(I. 8 
O. 0 
O. 0 
O. 0 
O. 0 
O. (I 

(1. (I 

O. (1 
O. 0 

22. :~: 

.JUVENILES 

O. 0 
O. 0 
I). I) 

0.0 
O. (I 

O. I) 

O. 0 
O. (I 

(I. I) 

O. 0 
O. (I 

O. 0 
O. I) 

O. (1 
O. 0 
O. 0 
O. 0 
O. 0 
O. I) 

O. 0 
O. 0 
13. 0 
O. 0 
(!. (I 

O. I) 

O. 0 
O. I) 

8. I) 

TOTAL 
(E:':CLUD I NG 

EGGS> 

O. (I 

O. 13 
O. 13 
O. I) 

O. 0 
O. (1 

O. (1 

O. '-::1 

O. (1 

O. (1 

O. 0 
I). 0 
O. 0 
O. e 
O. (1 

13. 0 
O. \3 
O. 0 
O. (1 

O. 13 
O. 0 
O. 8 
O. 8 
(1. (1 

O. I) 

.0.0 
O. 0 
O. 0 



/ ,,~ 

('J """", 
( 

E:A'r' ANCHO\,:'T' DEI·IS I T'r' 
DENSIT'r'(NO. /101.::10 CU 11 ) 

-----------------------------~---------------------SAt'lPLE TOTAL 
(A) TIt1E TICoE '· ... OLUi·iE 'r'OLK -SAC (E:,-;CLUDING 

DATE DEPTH < HR : t'lI 1-1) (11) «(;1.1 t'D EGGS LARVAE LAF: ... ·'AE JUVENILES EGO::::) 

-------- -----~ .. - -------- ------ --------- ----------
g6/0:~/75 1'1 j2:3:8 -0. :1. 77.4;:::1 13.0 O. 0 O. (1 O. 0 O. (1 
(:)£. .... ·03 .. ··,'('5 8 12:30 -0. 3 90. 90 0.13 O. (I 0, (1 O. 6 O. 8 
€;6(,'O::/,5 S 20:3:0 O. 6 97. 2~) O. Cl O. 0 O. 8 O. 0 O. \3 
etS/C::/7::~ i'l 20: 3~) 0.6 77. 40 O. (1 O. 0 O. 8 O. 0 O. (1 

€'!;.····(~::, .. ·7'5 8 2t?o:3:;) O. 6 90. 90 (1. 0 O. 0 O. (1 O. \3 O. (1 
0·;0'··04.· .. ·75 S £10: ?O O. 13 ::'47.2E1 O. 0 O. (1 O. (1 (;:1. (1 O. (1 
(·,6/0 .. ~ .. ·'75 1'1 00: ::0 €I. (1 7';::'. 4(1 O. (I O. 0 O. (I O. (1 O. ~3 

e6, .... 04/?5 8 ~~IO : :;0 o. ') 9(1,90 O. (1 e. (1 O. 0 O. 0 O. (1 

f!6.··:~:;~t.~ '75 .-;: 
-' 04 :3:0 O. 5 77. 40 O. 13 O. (1 O. (1 O. 0 13. 0 

O-::.···()·1.~·i;o5 t-1 04:30 £1.5 77. 40 O. 0 O. 0 O. 0 O. 0 0.0 
(1:::: .. ··(: .. 1/75 8 04 ::;0 O. 5 90. 90 O. 13 O. 0 (1.0 O. 0 O. 0 
()6.· ... 10.··T5 5 1:;: :27 O. 6 5. 40 (1 n O. 0 O. 13 O. 0 O. 0 
06/10 .. .-'75 t·l :13::;,7 I;). 6 4. ::::0 O. 13 O. (1 1.:::60. ~i O. (1 :186~]. 5 
Oi;:-: ..... 10 ... ··?5 8 13:27' O. 6 5. Ci5 C. 0 O. 0 594. 1 O. I) 594. 1 
e-S/l·:I ..... 75 S 13::39 O. 6 5. 40 O. (1 o. 0 O. 8 O. (1 O. 0 
06""'lCi."'i'S I-i 13:: 3:9 O. 6 4.3:0 O. 0 O. (1 35153.5 O. (1 -"Qt=~ C": 

~._ ....... I",:: •• -, • ..1 

06. ... ,··10.···75 8 13:39 O. 6 5. 05 (1. (1 O. 0 :;96. (3 O. 0 ?96. 0 
10;.:: ..... 1 O.".'·,-;'~5 c 

-' 13:50 O. 6 5. -W O. 0 O. (1 :::;:70.4 (1. (1 :1.70. 4 
f~6/1c!/75 t-1 1:::50 0. .:: 4.3:0 O. 13 O. (1 1::::'+::;;::. O. 0 134::;:::. 4 
e-s/JO .... ·75 8 :13: 5t:::~t O. ;:, 5. O~3 (1. 0 O. 0 792. 1 (1. 13 79~:::. 1 
er~ ..... 11:l.···(·~, :;, 14:01 O. 6 5. 40 O. 0 O. 0 3:70.4 O. (1 :~{'O. 4 
C:·-:~/10./75 1'1 14: (11 O. 6 4. :::0 O. (I O. 0 1£27. 9 O. 0 1627. 9 
E"!t:/10 .. ·· ;:-'5 8 1-1: 01 O. 6 5. 05 O. (I O. (1 19::;0. 2 O. (1 19:::0.2 
er:-:/·l~:! ... '?5 :=: 14:1.2 O. 6 5. ·~O O. [1 O. 0 O. 0 O. 0 O. (1 
0;,;.·'1.0 .. ·'75 1'1 14:12 O. 6 4. :;(1 O. 0 O. 0 1627. 9 O. 0 1627. 9 
(1~:/.1.€t .. .J73 E: 14;1.2 O. 6 5. 03 O. (I O. (1 79::~. 1 (1 i~ ?92. 1 
Ct-:,···lC.·I:-~5 S ~:::'·O: ~:2 O. :; ~i. 40 O. I) (1. 0 12~'i':'. 3: O. (1 1296. 3 
06/1.0/75 t·1 2'-:.1: ;::2 o. :::: 4. 3:~3 O. [I O. [I :1.~~::'15. :: O. 0 1395. 3. 

<A) : S==SlIRFACE; t1=IH[)[,'LE; B=E:OTTOt'l 

3.1- 18 



( ( (" 

SA'T' ANCHO'·/'T DENSIT'T' 

DEt-iSIT',.'(NO. /1000 ClI 11 ) 

SAt-lPLE TOTAL 
(A) TII'IE TIDE VOLUr'IE VOU(-SAC < E:X:CLUD I NG 

CoATE DEPTH (HR:t'iHD ( t-1) (ell ~1> EGGS Lf;F;\.'AE LAF:' .... RE JU' .... ENILES EGGS) 
-------..- ------ --------- ------ --------- ----------

£~t:.,·i~;: ..... '(5 8 20:22 O. 3 5 . . ~15 O. 0 0.0 i9::::.0 O. 0 19::::,0 
06/'10/75 S 2·):41 O. 3 5.4f1 13. [1 13. 13 14:::1.5 O. I) 1'-1::::1.5 
tJ5r~'10""'7S "1 2.).41 O. 3 4. :::,13 O. 0 O. G 5::4:::. 8 13. 0 5:::::4:::. E: 
~1~:'.""lC/T5 8 ~:» : 41 O. 3 5. k)5 O. 0 O. (I 19::::0. ;;:: O. (\ 19::::0.2 
0.;/10,····75 S ~O.54 ~1. 3: 5. 40 (1. (1 0, (\ 42~59. 3 O. (1 42~i9. 3 
C·;. .. ··1;~)/·75 11 2C1. ~i4 (I, :3 4. :;:0 O. I) O. 0 "16~il. 2 O. I) 46~il. 2 
0(·./'1 !)/ 7'5 E: 20:54 0, :::: 5. (15 O. 0 13. 0 r5:::4.2 O. (1 15::A.2 
0:;:, .... :.10 ..... 75 C .. ' 21:10 O. :;: 5, -to O. (l 13. (1 1,.:::1. ~i O. 13 14:::1.5 
(~r;. .. ·::1.0.····75 11 21:10 O. 3 4. :::;0 o. (1 o. 0 rS97.7 O. 0 697. 7 
O~.::/lO.····?5 8 21:10 O. 3 5. ~.:)::i O. (1 13. 0 9~=<O. 1. O. 0 9:?'J. 1 
~~6.~·10/?5 S 21:27 O. :: :;i.4(1 O. 13 O. 0 2:~92. 6 (1. ~::1 2~(7.'2. 6 
06,··'10.··-'75 1'1 21:27 0.3: 4. :W O. (1 O. (1 ~;:::JA. 0 O. (\ 5:::14. 0 
06,.-'1·;,·';;'5 8 21:::::7 O. :;: 5. 05 O. f) O. (I 4~:;~~:'~. 5 O. (1 4554. 5 
:z:';/.11,····75 S 00:07 O. :3 ~i. 40 O. 0 O. 0 :I~_;~~~. ,; O. (I c:.-\:'r::- .-

~1 .. I_l. t. 

C~_~ ... '1.t/75 t-1 00:07 O. :3 4. ::::0 O. (1 O. 0 ~?O. :2 0, 0 S::;)Z1.2 
1:::~i:::./l1,··7·5 E' -' €:O: C~7 O. 9 5. 0::1 O. 0 O. >3 1 ":~:~:~. :::: O. ~::j 17:::2. 2 
C~~':: t' ll ..... 7~, S 00:19 O. 9 :':i.40 O. 0 O. 0 s:~:~::~. 9 O. (1 925. 9 
(:~,···11.~·?5 t'1 00:19 O. 9 4. :::0 o. 0 o. 0 -H:':5.1 O. (1 465. 1 
(1,::/11.-'75 8 80:L~ O. 5' 5. 05 O. 0 O. (I 2~~? .. 1. :;: O. 0 2~574. 3 
~lr::/1:1..···?5 S 00:::;:1 O. 9 5. ,+0 O. (1 O. 0 1:;:::5.2 O. 0 1:::~i. 2 
Or::/Jl.·· .. ,·5 l'1 0::): ::1 O. 9 4 -:::~71 O. 0 O. 0 1627. :3 (1. ~] 1627. 9 
1!:{6.····11 .... '~::'5 B 0;): ::::1 O. 9 5. (15 O. (1 O. 0 ::'.(30. :1 O. 0 9:;0. 1. 
C·;:./11/75 S (~C1 : 4:: O. 5< 5. 40 O. I) O. 101 ~~~:,5. 6 0, (1 !:t::, 5. 6 
1C16/11.··,(5 l'1 'YJ:-e O. 9 4. :::0 o. (1 o. 0 697. 7 13. (1 £.97. 7 
O~;,~·J:tI'··'(·5 8 00: 4:~ O. 9 5. r15 O. I) O. I) 594. 1 O. 0 594. 1 
(~6/11/7:' c 

-' eo: S::: o 9 5 .... 10 o. ~::1 O. 0 :1.:'::5. ;;:: O. I) 1:::5.2 
06/11/,5 11 0(1: :.::;: O. 9 4.3:0 O. I) O. (1 1:::::93. :; o. 0 13:95. :~ 

£~r;/11.·)7~3 8 00: :~::: o. :3' 5. (15 O. (1 O. 0 1:::;::6. 1 O. 0 O. 0 

(A) : S=SURFACE; t'1=MI[i[)l.E.; 8=E:OTTOH 

3.1-19 



/-----. 

( ( ( 

BR'T' FiI.JCHO·V"T' e,EN:':' I T'T' 

[:OEt·JSIT'T'(HO .... ·1803 ell H ) 

SAI'1PLE TOTAL 
(A) TIt'IE TIDE VOLUi'lE ','OLK-SAC < E>~CLUr.' I 1'113 

N1TE [:'EPTH (HF;;HHD <H> (CU 1-1) EGGS LAR'·/AE LAF:VAE .TU·· ... ENILES EGGS) 
-------- --,---- -------- ------ --------- ----------06 .... '11,/75 S (15. O~3 -0. 2 5. 40 O. 0 0, .3 0.13 fl. 0 13. 0 

(:6/11 .. /75 t·) 05:(1.) -0. :2 4.3.0 O.fj O. 0 232. 6 O. '~1 232. 6 
06/11/75 8 05:00 -13. 2 5.0::, o. (\ O. 0 396. 0 0.0 395. 0 
0';/.1.1/75 S (13;17 -(t.2 5. 4~) O. (I O. (I O. 13 O. 0 O. 0 
06, ... ·.i..1./·75 t'l r!5:17 -(=:1.2 4. :a) O. (1 O. (1 O. (I O. (I O. (1 
f~i:.-'.··· .11 ... ·7~3 8 (=:"t5: J.7 -C1. :2 5. ~:15 O. (1 (1. (1 792. 1 O. \) 792. :1 
Of. ..... 1. .1./75 ,-.::. f1~3 . :;:~~ -0. 2 5. ·W 0.0 O. 0 O. I} 0.13 O. 0 
O::--:,··'J.j .. ,··'75 t·, (j5: :::? -~::1. 2 4. ::0 O. 0 O. (1 O. (1 O. 0 O. 13 
('6/.11.·'75 E: 03:3:2 -0. :,:: 5. OS O. 0 O. 0 39r:::. (1 O. 0 :;96. 0 
(1~-..,··Jl.,·75 .- 05;46 -0. 2 5. 48 0.0 O. (1 17.1.0 13.0 O. 0 .::. 
O~/·:tl;·/75 H €15.46 -0. 2 4. ::0 O. (1 O. 0 1:361~1. 5 O. 8 i86C1. 5 
f~S.~·_Ll ... ·(·5 8 f15; 46 -0. 2 5. 05 O. [I O. I) 75:2.1 O. >3 792. 1 
Or-~,···Jl ... ·75 S [16; 0:< -0. 2 5. 40 O. 0 O. I) :1.:::5. :2 O. 0 1:=:5.2 
l:~r:::'''·11 ... ·:~~"j t·) 06.0:::: -17.1. :- 4.3:13 O. 0 o. 0 o. 0 o. I) o. 0 
or;.···.t ~t .. ·.-(5 8 (~6: 0;2 -0. 2 ~r. 05 O. 0 O. 13 15:::4. 2 O. I) 15:::4. 2 
ef;-: ..... 17./'( .. S 5 1:~; 5:=: O. 8 5. 40 17.1. \3 O. 0 O. 0 O. 0 O. 0 
(~f. ... ·17/7~~ t-1 13: :,::; O. :::: 4. :;0 O. 0 O. 8 2?-2. 6 O. 8 232. 6 
0::;.··'1. 7 /75 E: 13: 5::~ O. ;:::: ~;. ~:~~, o. (\ O. 0 (1. [1 O. 0 O. 0 
06/1 {' ... 175 .- 14.10 O. ::: 5. 40 ~3. 0 O. \3 O. \3 L::). \3 O. 8 .::. 
0:5/17/75 r·j 14:JO O. ::: 4. ::::0 0. 8 13. (1 O. 0 O. 0 O .• 3 
06 .. ···17.,··(~3 8 14; :LO O. 8 5. r~5 O. 0 O. \3 O. 0 O. 0 O. 0 
06, ... ·17 .. ··75 S :14;;7;.1. O. 8 5. 48 O. I) O. (1 1.85. 2 O. (1 185. 2 
C:6/17/75 t·) 14:21 €1. S 4. ::::C1 O .• 3 O. 0 232. 6 O. 13 23::;:.6 
(~6/17/(5 E: 14::',".1. (I 8 5. 05 0.13 O. 8 O. 13 O. 0 O. 0 
06/17/';:'3 5 14;~:2 f1.8 5. 40 O. 0 O. I) O. (1 O. (1 O. (3 
06/17/75 t·) 14;:::- (1.8 4. ::CO O. 0 O. 0 8. (\ O. i) O. 0 
(1£,/17/75 8 14:::2 O. 8 5. 05 O. 0 O. \3 O. 0 O. \3 O. fl 
06/1('/'('5 S 14;41 B. 8 5. 40 0.0 O. 8 O. 0 O. 0 O. 8 

< A) ; S=5URFACE; t1==M I DDLE; E:=E:OTTot-l 

3. 1-20 
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·"--~""~ 

( .' ( , 

E:A'r' miCHOV'T' DEt·ISIT'" 

DENSITYCNQ /~ooa ClI M ) 

SAt',PLE TOTAL 
(A> TH1E TWE VOLUHE 'r'(ILK-SAC (E:";CLUDING 

DATE [)EPTH (HF.:: t·l11-1> (1) q::U j·n EGGS LAr=:'./AE LAR\,tAE JU'· ... EUILES EGGS) 
-------- ------ -------- ------ --------- ----------(t6 ... J :1::: .. ···75 8 C8::1.4 O. 1 5. 05 O. 0 o. 0 19:::.0 O. 0 19:3.0 

06/1:::/75 S O~): 29 O. 1 5. 40 O. 0 O. 0 O. 0 O. (I O. [1 
06..-'1 :::/75 t-1 O~): 29 O. 1 4. ::::13 (). (\ O. [1 2::2, e- O. (1 2:::.2. r; 
0-::: .... 1:?-:/75 8 00:29 O. 1 5. 05 1::1. (1 [1. (1 19:3. (1 O. 0 19:3, [1 
C.; .... '1::: .... 75 :3 0:::50 O. ::i 5. 40 O. 0 O. e 1::::5.2 O. 8 1:::5.2 
(i·':'/1 :?: ... ··75 l-l ~:r::: 5G (1.5 4 '7.:171 O. 0 O. 0 23::;.6 O. 0 2:~:i:. 6 
t1f..····l::~.~·75 8 . 03; !:i t] [t.5 5. 05 O. [1 O. (1 O. (\ O. 0 13. (1 
Eh;, ..... t::; .. ··17~~ S 04: O·~ O. 5 5, 40 O. 8 8.'8 555. 6 O. (\ 555. 6 
06.···:1.:::/7~5 t-i 04:04- O. 5 4. 30 O. (I O. 0 O. 8 O. 0 O. 0 
0':;/ J ::::.·· .. r;-~I 8 0-+ : ('14 (:). 3 5. 05 O. (1 .:::1.0 594. 1 O. I) 594. 1 
Or:·.····l:::./75 S 04:15 O. 5 5 4i~1 O. 0 O. (1 O. 13 O. 0 O. 0 
06.···1:::.· ... -;--5 j'1 04::1.5 O. 5 4. :;0 O. 0 O. (1 465. 1 O. 0 465. 1 
06/1:::/(~ B 04:15 O. 5 5. 05 O. [1 O. (1 O. 0 (1. [1 O. (1 
Of.,··.'1:::/7~5 .- 04::;::7 O. 5 5. 40 O. [1 O. 0 O. 13 O. (1 O. ('; .::. 
Ot-:.·· .. l :::/'"i'~5 t·1 14:27 £1.5 4. :;0 O. 0 O. [1 465. 1 O. 0 465. 1 
06/1:::/75 B 14:27 O. 5 5. 05 O. (1 O. 13 19:3.0 O. (I 19:3.0 
06 ..... 1:::/T5 S 14: :::::; O. 5 5. 40 O. 0 O. (1 O. ~3 O. (1 (1. 0 
Of.",·'.1.:::/,{5 n 14: :~:::: O. 5 4. :::;:0 .0. (1 O. 0 4£.5.1 O. (1 465. 1 
(~6t"1 ::: ... ··('5 8 14: 3'::: r1.5 5. OS O. 0 O. 0 19:;::. ;.) O. 0 19:3.0 
06.·':;:··-i.··,"?:i S 1:;:44 [1. ~: 5. ¥\ O. (1 O. (1 O. (1 O. (1 O. 13 
[~.~-'./:~~4/75 t·1 13: ... 4 0. :3: 4. :;:[1 O. 13 13. (1 O. 0 O. [1 O. (I 
(l6 ..... 24.····7~5 B 1:3:: 44 O. 3 5.0:'"i O. 0 o. (1 O. 0 O. 13 O. (1 
(i6/24o'.-'(,5 S 1:~: 5::::: O. :;: 5. 4~:) O. (1 O. 0 O. ~3 "-1.0 O. 0 
06/2.::;/75 11 13:': 5~::: O. 3 4. ::::0 O. 0 O. 13 O. (I O. (I 13. 13 
06/~'4/(~:! B 1:~ : 5::;: O. :~ 5. ):)5 O. 0 O. 0 O. 13 O. 0 O. 0 
06 .... ':{·t,/75 S 14:J4 O. :::~ 5. 40 O. (I O. [1 O. 0 O. I) O. 0 
06 .... ·24/·75 t-1 14:14 r1. 3 4. ::13 O. I) O. 0 C. 0 O. (I O. (1 
(~6/;;-~~/75 8 14:14 O. ::.~ 5. 05 O. 0 O. (1 O. 0 O. 0 O. (I 

(A);S=SURFACE;M=MIDDLE;B=80TTOM 

3.1-22 



BAY ANCHOVY DENSITY 

[)ATE 

r.'- """''' I-I":' ~':'l~."" .:..:.~ •. , ( __ I 

r:~E:.'''~;:~/75 
OJ:-~,,,·'::.··:~/75 

C';.··I;:4,~·7S 

06.··':;-:·4 ... ·'/5 
(1f.::-. .. ··2·4/7~5 

f~:S ... ·?4./('5 
er; ... I~;:~/75 
O;;.,··:~·t.·/75 

06 ... '2~,···-;":i 
C~i; .. ··24/·75 
(1:; .. ··2 .... t ... ·75 
05.···:;:·4/75 
e6,··'2,-t.·· '75 
06.···~-::.'·t/75 

06 ... ·:2 ... ~/·?5 
06.·'::: .. 1~ ... '(5 
06.···24 .. /75 
06.···~·-t ... I·(·5 

Or:=:('~:-:~/',:"5 

Or:..··2'-~.··'75 

06/::-:,+/'7'5 
Of. ... '2'4/75 
06/':-;:·:;/7'5 
0,:,:·,,,"2·1,/'75 
Of./~:4,.·1·5 

06/:;:.4 .... 175 
(1'::,'-'::::4/75 

(A) 
DEPTH 

E: 
s 
t-1 
8 
s 
1'1 
E: 
s 
t'l 
E: 
5 
1'1 
8 .-.:. 
1'1 
8 
:; 
t·l 
8 
5 
1-1 
8 
s 
tl 
8 
s 
11 
E: 

TIt1E 
(HF:: I1ItD 

14:14 
14:21 
14:21 
14:21 
14:33 
14:33 
14:33 
20:20 
28:30 
:;':'0: ::;0 
Z::O:47 
20: .. 17 
;';::.): 47 
~.'O:53 

20:53 
28:53 
21:03 
21.0~ 

21:05 
21:19 
21:19 
21;19 
23:88 
23:80 
23;00 
23:09 
2::: 03 
2:::09 

(A);S=5URFACE;I'1=MIDDLE;8=BOTTOM 

Tl[)E 
ni> 

o. :; 
O. 3 
0, 3 
O. :( 
O. :: 
0.3: 
0.3: 
0. 2 
O. 2 
O. ;~ 

O. 2 
O. 2 
O. 2 
O. 2 
O. :2 
(1 2 
O. :;:: 
o. :::: 
o. 2 
O. 2 
n . .., -. ("-

O. :;0: 

O. ::: 
O. ::;: 
0, :3 
O. r:: 
o. ::: 
O. ::: 

SAMPLE 
VOLUM~ 
(CU M) 

5. O~5 
5. 40 
4. ::0 
5. (15 

5. 40 
4. 30 
5. 05 
5. 40 
4 ':';0 

5. (is 
S. 40 
4. :0 
5, 05 
5. 40 
4.3:0 
5. ()5 

5. 40 
4. 30 
5. OS 
5. 40 
4. 30 
5. 05 
~ 40 
4. 30 
5. 05 
~ 40 
4.3;0 
~~. ~)::i 

~.~ 

( ( 

EGGS 

O. 0 
O. (I 

O. Co 
O. 0 
O. (1 

(1. (I 

O. 0 
O. 0 
O. () 
O. 0 
O. (1 

O. 0 
O. (I 

O. I) 

O. 0 
O. [I 

13. (1 

O. 0 
O. (i 

O. 0 
O. 0 
O. 13 
O. (1 

O. [I 

O. (1 

O. 0 
O. (1 

O. (1 

3.1-23 

DENSITY(NO. /1000 CU M ) 

'T'OLK-SRC 
LA;;:",IFIE 

13.0 
O. (1 

O. 13 
O. ;) 
13. 0 
O. 13 
O. 0 
O. I) 

13. 0 
13. (1 

O. (I 

(1 0 
O. (1 

O. (1 
0.1:;:1 
O. 0 
O. (1 

(1. g 
O. 0 
O. (1 

O. 0 
O. (1 

O. (1 

O. [I 

O. 0 
O. (1 
O. (1 

O. (1 

l.AR··iRE 

I). 13 
O. I) 

O. 0 
(1. 0 
O. (1 

O. (1 

O. 0 
O. 0 
O. 0 
O. (1 

O. 0 
O. 0 
O. (1 
O. 0 
O. (1 

O. 13 
O. 0 

2:':2. f; 
(1 (1 

O. 0 
O. >3 
O. 0 
O. (1 

O. I) 

O. 0 
O. 0 
O. I) 

[1. (1 

JU··.··t;:t·lllES 

RO 
O. 0 
O. 0 
O. 0 
0.1:;:1 
0.13 
O. 13 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
(1. 0 
O. (1 

0.0 
O. (I 

O. 0 
(1.0 

13.13 
(I. 0 
(I. 13 
O. (1 

o. () 
L~. (1 

O. (1 

O. 0 
o. (I 

O. (I 

TOTAL 
(E;~:CL LID I NG 

EGGS) 

O. I) 

O. 0 
0, (1 

(1 a 
O. 0 
o. (1 
O. 13 
O. 13 
13. (1 

13. 13 
13. \3 
13. 0 
O. 13 
0.13 
13. 0 
O. 0 
O. 13 

232. £: 
O. 0 
13. 0 
O. 13 
O. 13 
13.·13 
O. 13 
13. 8 
O. (1 

13.13 
O. 13 



,~ .. 

( ( ( 

. E:R'T' RNCHO\·"T· C·E/·IS I T'r' 

DENSIT'T·O·lO. /1888 CU t>1 ) 

SRt'IF'LE TOTAL 
(A) THlE TIDE VOLUt'1E: 'l'OU~-SflC (E:':CLUDING 

DATE DEPTH (HF::t-iHD (11) (CU 1·1) EGGS LAR·· ... AE LAR··/AE: JU·· ... ENILES EGGS) 

-------- ------ -------- ------ --------- ----------06/24/75 S 21: ~:(1 O. 8 5, 40 O. 8 O. 8 O. 0 O. 0 O. 0 
86/24,/75 1·1 ;;-3:::::0 8. ::: 4. 3J] 13. 13 O. 0 O. 13 O. (I (I. (I 
e~:::.":::4/75 E: ;;:"3: 20 (1.8 5. 05 O. 13 O. 0 O. (I O. 13 O. 13 
er..::. ':~,,,t,;"('5 c 

-' 2'3:: ~~9 O. ::: 5. 4~i O. (\ O. (1 O. 13 13. 0 O. \) 
O,,::,,'·~~~(·';·5 1'1 23: ~~3 O. ::: 4. ::~O O. (1 O. 0 O. (\ O. 0 fl. f1 
(!·:. .. ···~~' .. },···75 8 23: :?:7:I f1. e 5. 03 O. (I O. I) O. 0 (I. 0 O. 0 
C::'/2~ .... ·?5 r 2::::39 O. ::: 3. 40 O. 0 O. (\ O. 0 O. 0 O. 13 ::. . 
• -..- , •• - ... ,-.. t::'" 
,;.1::: •... .::"-t/ ... _' t-1 :;-:::;:. :;:9 O. ::;: 4. ::0 O. 8 O. 8 465. 1 O. (1 465. 1 
0';/24/7'5 8 2::: ::':::3 O. ::: 5. 05 O. 0 O. (1 O. 0 O. 0 13. 0 
06/:(·::, .. ·';~~5 S CH:4:::: -0. 2 !:;i, 4t::) O. 0 O. 0 O. 0 8. (1 O. (1 
[~f. ... ·2::: .. ':(5 1'1 04 '4::: -0. 2 4. :::0 O. 8 O. 0 O. (1 O. 0 O. 0 
O{: .. ·.':~: 3/'75 8 04 :4:::: -(I. 2 5. 05 O. 0 O. 0 o. 0 8. I) O. 0 
0,::/25/75 5 04.55 -0. 2 5. 40 O. 0 O. 13 O. [1 ~~1. (1 O. 0 
06t'·'~~~/75 H ~34: 55 -0. 2 4. ::;:0 O. (I O. 0 O. 0 O. 0 O. 0 
Ot'::/2~ ... ·75 E: [t4 :55 -(1 ~~ 5. 05 C. (I o. 0 o 13 O. 0 O. (1 
0-:',";;:3./75 5 (1::-;: f15 -0. 2 5. 40 O. 0 O. 0 O. 0 O. 13 O. 0 
O;,;.··'::.:.·5.· ... ·;:~5 r-1 O~3: f)5 -0. 2 4. ::0 O. 0 13. (I O. 0 [1 n O. 0 
Or::.··:~·5 .. ·'7~, E' .' O~;, 05 -(1 2 5. 05 O. 0 o. 0 1:;?::::. (I O. (1 198. (1 
C~:. ... ··2~~ .. ··75 5 O~5 .15 -(1.2 5. 40 O .• :. O. 0 O. 0 O. (1 O. 0 
0.:: .. ···25,···75 ('1 OS. :15 -0. :~: 4. ::;:0 O. 8 O. 0 O. 8 O. 13 O. 0 
e6""25/7~j 8 05.15 -0. ;2 ~;. e::i O. (1 O. (1 O. (I O. ~3 O. 0 
06.····25/75 5 05 : ~:;:! _~71. :? 5. 40 O. 0 O. I) O. 8 O. 0 O. 0 
O-:: .. ··?~5 .. ·'75 11 05:::>:: -(1 :::: .1. ::;:0 O. 0 O. (I O. 0 O. 0 O. 0 
0,:",.';;-::5 ... '75 E: O::~: 2:::: -CI.2 5. O~) O. 0 O. (1 198. ;) O. (\ 19:3. (1 
07 ... t~:11 , .... 7::~ S J::::: ·t:3 O. ::;: 5. 40 O. [1 O. (1 O. 0 O. \) O. (I 
07.··'01 ... ·75 11 J?: 4:::: ~~ :;: 4 -::~'l O. (1 o (I O. (\ o. 0 O. 0 
O?l·'~::1.1.,··!75 8 13:4:::: O. ::: 5. 05 O. (1 O. 0 O. 0 O. 0 O. ~3 
(17/0.1/75 S 13:: 5::: O. ::: 5. 4~.:.1 O. [I O. 0 O. 0 O. 0 o. 0 

(A):S=SURFACE;M=MID~LE;8=80TTOM 

3.1-24 



I / 
'\ 

BAY ANCHOVY DENSITY 

[:'ATE 

07/01/75 
(17 ..... \.":..1 ~~ /75 
07.,·~~!.t/75 
.-........ ,-,,, .-.C" 
',:!, , ..•.. , •.. ( .... 1 

O·? .... (1;./·rS 
07 ./~=~J .···"(5 
07 ~'(~J/("5 
(i(',··'Ol ..... 75 
O~~.·I~:~1.;·75 

07 ..... 0.; ...... 75 
07 .... 0.1..···~· .. :S 
07."O.t,···("'~ 

07/('.1""75 
(',7. 'OJt""('~~ 

07.···01 .. · .. 7'5 
(1i"'/'Cil/7::i 
07 (·'C~j_,""·;:':5 
07 /·01..·~·i5 
07 .. ··n.1r· .. ··(~ 
~::!T /~:) 1 ... ·75 
O~':" ... ·01 ... ';·3 
n7.···(~J .. J7::; 
07/f:l .. ···?~3 
O?, .. '~:~1./': .... 5 
(~·?, .. ·Ot/(5 
(17/01 .. ···75 
07 ~.(~J .... 175 
07 ... ·01/7!S 

<R) 
DEPTH 

t1 
8 
5 
N 
E: 
s 
11 
E: 
s 
t·1 
B 

:=' 
t'1 
B 
5 
1'1 
8 
s 
t1 
E· .' 
5 
I·j 
B 
s 
1'1 
B 
5 
H 

TIt'.;:: 
(HF:: tHN> 

1::: 5:::: 
:1.::: ~,::: 
14: <-:1::'< 

14:89 
14:89 
14:18 
14:18 
14:18 
14.38 
14:::0 
14::0 
1',7.': ~::;: 
13 . ::~~;: 
J9: ::2 
19:44 
19:44 
j9:44 
19.54 
19:~4 

19:54 
2~:1 : f)4 
~.~~~ : C,~ 
2(.t: o,~ 

:;~c . J3: 
2;j: J:;: 
;':'0: J? 
23:22 
23: ;'2 

(A):5~SURFACE~M=MIDDLEJB=BOTTOM 

TWE 
(j'i) 

o. ::; 
(1 :; 

O. ::; 
(1 ::; 

0, 3 
O. :;: 
0.3: 
O. :3 
o. :: 
o. :::' 
o. ]: 
O. 5 
O. ~i 

O. 5 
O. 5 
O. 5 
O. 5 
0, 5 
(\. S 
O. 5 
O. 5 
fl. 5 
Fl. 5 
O. 5 
(1. 5 
O. ~~ 

o. 1 
o. 1 

SAMPLE 
V~U~ 
(CU M) 

4. ]:(\ 
5. 05 
5 ... 10 
4. ::::;) 
5.0::; 
5 . .. ~f1 
4. ::::;) 
5. 03 
5. 40 
4. :::8 
5. 05 
5. 40 
4. :::0 
5. 85 
5. 40 
4. 38 
5. 05 
5. 40 
4. :::0 
5.03 
5. 40 
4. 30 
5. 05 
5. 40 
'f. 30 
5. OS 
:i . .. 1~) 
4. ::;0 

EGGS 

e. ('I 

O. 0 
O. 0 
O. (1 

O. [1 

O. (1 

(\. (\ 

O. (1 

O. (\ 
O. (I 

O. I) 

~3. (I 

O. 0 
O. (\ 
O. (1 

O. (1 

O. 0 
o. ~:1 

O. (1 

O. G 
O. ;) 
O. (1 

O. >3 
O. (1 

O. 0 
O. ('1 

O. ~) 

O. 0 

3.1-25 

DEN5ITYCNQ /1800 CU N ) 

~'OLK-SAC 
LRR\:AE 

O. 0 
O. 0 
o. (1 

O. 0 
13. 0 
O. I) 

o. (1 

O. 0 
o. (1 

o. (1 

o. 0 
O. (1 

O. 0 
o. (1 

O. I) 

13. (1 

i98. 13 
O. 0 
O. 0 
O. (1 

O. (I 

O. (1 

O. 0 
o. (1 

o. 0 
O. 0 
O. 0 
O. 0 

LAF:VAE 

2?2. 6 
19:=:. (1 

o. 0 
465. 1 
L-::::::.O 

("1.0 

O. 0 
15':::. <:1 
1:=:5.2 
697. 7 
:3: 9 t-:. 0 
1.:::;:1, :;-: 

O. I) 

:~96, 0 
1:::5.2 

O. ~J 

1.9::;:. ;::' 
O. I) 

O. (1 

396. (1 

O. (1 

2:~2. £. 
:~9f., (1 

O. 0 
O. (1 

19::::. (1 

O .• ;:1 
O. (1 

JU·· ... alILES 

O. \3 
O. (I 

O. 0 
O. ~~\ 

O. 8 
O. (1 

O. 0 
O. I) 

O. (1 

o. 0 
O. 0 
O. (I 

o. 0 
o. (\ 
o. (1 
fl. (1 

O. (1 

O. (1 

\3. (I 

O. 0 
O. (I 

O. (I 

O. (I 

0.1:1 

O. 13 
O. I) 

\3. [1 

(1.0 

TOTAL 
(D':CL IJ[:> I NG 

EGGS) 

232. 6 
19;'{ (\ 

(1, (I 

465, 1 
1~::':::. \3 

O. \3 
O. I) 

19:3.0 
1:=:5.2 
697, "( 
::9i.~. 13 
l r ,c;· ...... 

.: •. _1, .::. 

o. ~) 

396. [1 

183, 2 
O. 8 

396. 13 
O. [1 

O. (I 

:;96. 0 
O. 13 

232, 6 
:;$16. 0 

O. (1 

13. \3 
19:3.0 

O. (I 

O. 13 



- ~ 

'< y 

BA'r' ANCHO'·,", [·EI1:::: I T'T' 

DENSITY(NO. /1000 CU M ) 

5Rt·1F't.E TOTAL 
(A) TIt'lE TJr.oE VOLUi'iE 'r'OU':-SAC (E~-';;CLU[:' r NG 

DATE DEPTH (P.R: nHl) (t.1) (CU \'D EGGS LAR"/I:::E LAP'· ... RE JU··,!",I·1 I L ES EGGS> 
-------- ------ ---_ ..... _-- - ..... ---- --------- .... ---------

0,/(:1/73 ..., 
c· 2],: ~:2 O. 1 5. 0::. O. 0 o. (1 5940. 6 O. (;1 O. 0 

(A) : S=:SU;;~FACE; r'l"'i'lI OI)LE; 8=E:OTTor'1 

3. 1-26 



( 
· " 

E:A'r' R~ iCHOV'r' [>ENS I TITI 

C'ATE 

O(.":~:11.,,'·75 

07 /~:~.t/75 
;:17/;)1 .. '/75 
07."-"Ct/75 
07 .... ·~:~J .... ·(5 
07.~'~:)1/7~i 

e-;- .. ··~~~~:/{~j 
O?""(~:~'."'75 
07,,,·'~:~2.'·75 

07,,,··~::j2./75 

(17/·02 ..... 75 
07.· .. C2./75 
07 .. ··(t:::: ... '75 
e7 .. ·,I~:1~2.···75 
07,~ '}:I::-:/'7~3 

(l~.'" ... '(:.~', ~'75 

07 .. ··r·~:::/7~5 
07 .. ·'0::-: .. ·· ?5 
0-;. ... /(·2.····75 
fi7/·(~2,·· .. /5 
07 .~IO:.~.· .. ·7'5 
~:'~~7/·~::1,~/75 

(i7/C:::',/75 
0:;- ... ·(":::;:,/75 
O(' ... ·~.:~2/75 
07·/O~~:, ... '75 
07 ... ·02./·75 
07/(1:::/75 

(A) 

DEPTH 

s 
t·l 
E: 
:; 
foj 

8 
5 
t·1 
E: 
s 
H 
8 
s 
11 
B 
::: 
"1 
8 
5 
11 
8 
s 
i'i 
8 
S 
11 
8 
S 

TH1E 
(He::: : j'll t·D 

23:: 3:4 
23:3:"; 
23::;::4 
23:.:.19 
2::::;:4:3 
2:::49 
00::1.2 
CO: 1.2 
0.3:12 
tl~) ; :2 .. ; 
00 : ~~.;l 
00:::::4 
04: ~~.:) 
o.::t·: ~.Ia 
0.:1.50 
~~i5: 00 
tJ~5 : O~=1 
O:S : (~(:1 
05.09 
05:03 
O~5 : O~j 
O::~: 17 
05-17 
(1~5: ::i. 7 
05: ~~'6 
05:2t-: 
05: ~::::6 
14: J(l 

(A):S=SURFACE;M=MIDDLE;8=BOTTOM 

TIDE 
(t.j) 

O. 1. 
O. :1. 
O. :1. 
O. 1 
O. 1 
O. 1 
O. 1 
O. :1. 
O. 1 
13 :1. 
O. 1 
O. 1. 
O. c: 
O. 8 
O. ::: 
O. 8 
O. 8 
l~' ::: 
£1. ::: 
(1.8 

o 8 
O. 8 
0. 8 
0.8 
o S 
O. 8 
::'. ::~: 

;.:.;. ,~ 

SAt'1PLE 
' ... 'OLUr·iE 
(CI) t'D 

5, 40 
-t. ::0 
5. 05 
5. 4Ct 
4. :;0 
5. ~:15 

5. 40 
4. ::0 
5. e~ 
5. 40 
't. ::0 
5 05 
5. 40 
4. :0 

~: ~~ 
4. 30 
5. 05 
5. 4() 

4. ::;0 
5. (15 

5. 40 
4. 30 
5. ((5 

5. 40 
4. ::0 
5. 05 
5. 40 

( 

EGGS 

O. 13 
0. (\ 
O. (I 
O. (1 

O. 0 
13. 0 
(I. 13 
O. (1 

(I. (I 

O. 0 
O. (I 

O. (1 

~:::l. (1 

O. (1 

13. 13 
O. (1 

(I. 8 
O. 0 
O. ('1 

O. ~3 

O. (1 
O. (;) 
8. 0 
O. (I 

O. 0 
O. 0 
O. 0 
O. (I 

3. 1-27 

DENSITY<NQ /1030 CU H ) 

'T'OLK-SAC 
LRR'·.·'RE 

O. 13 
O. 13 
[1. (I 
O. [1 
e. 13 
O. (1 

O. 13 
O. [1 
O. (1 

O. [1 
O. (1 

O. 0 
O. 0 
O. 0 

19:3.0 
O. [1 

O. 0 
O. [1 
(1. (1 

232. 6 
O. I) 

o. (1 

O. (1 

O. [1 
13. [1 
[1.0 
0, ~i 

O. 0 

LAR·· ... AE 

370. 4 
930. 2 

6336. 6 
370. 4 
2:;:2.6 

594'.:'1,6 
13. [1 

4i'=:5. J 
4,~52. 5 

O. [1 
.. 165. :l 

2970. ~ 
O. 13 

4~:5. J 
(9~:~. 1 

~~\ ~) 

O. 0 
792. 1. 

13.0 
232. £. 
9S·0.1 

O. 0 
O. 13 
O. (1 

O. 0 
46~. 1. 

13. 0 
O. (\ 

JUVENILES 

O. 0 
O. (1 

O. 13 
(:1.6 

O. 0 
O. 13 
O. (\ 
O. ja 
O. 13 
O. (1 

O. I) 

39rS. 0 
O. (I 

O. I) 

[1. I) 

O. I) 

O. 0 
O. (I 
(\.101 

O. (\ 
O. (I 
O. ~) 

o. (\ 
O. 8 
(:1.0 

O. 0 
(\. 0 
13. (I 

TOTAL 
(E:'-\CLue' I NO 

EGGS) 

::,'0.4 
93:0.2 

6::::;:::::5.6 
370. 4 
23:2 . .:: 

5940. 6 
O. 13 

465. 1 
47~52, 5 

O. (I 

465. 1 
33:66. 3 

O. (1 

465. 1. 
990. 1 

O. (I 

O. (I 

792. 1 
13. 13 

465. 2 
998. 1 

O. 0 
O. 0 
O. 8 
O. 8 

465. 1. 
O. (I 

O. 13 

( 



( 

8A'r' At·lCHO'v'·r' DENS I T'r' 

DRTE 

0"?/(::::/75 
07.~JO:::/75 

07/tl:~/75 
07 .. ,'~~j.:: .... '-;:S 
07 ... ·0:::.···75 
~'( ... ·C"i::: .. , .. (5 
(17 ...... ;.=!:::.···7·~~ 

07/(-::::/("'5 
07 .. ·'(~:::",,·1::5 
~J~?··O::!'''··75 

07/(::::.,'75 
07,,·'0,::.,'75 
07 .... '('\::: .. ··,'5 
07,···'c:·:: ..... i'~3 
e:-', ... o::: .. ···7~~ 
(1/ /(1::: .. " ?~;i 
07 ... ·()::: .. · .. 75 
0[' .. ··0.::./73 
(ti· ... ·'(!·:::/T5 
07/(~:::/"(5 

07.,,'0:::.···75 
07 ... ·(,::::/75 
(17/(::::/'75 
O?/Ct;::/75 
e( .... ·O;:;,/T~3 
07/['1::;/'75 
~~i7 .. ·'fc::,./75 
~1?/':~'::/{5 

(R) 
DEPTH 

!'1 
8 
5 
1·1 
8 
c 
-' 
1·1 
;::. 
-' 
c 
-' 
1'1 
8 
s 
1'1 
8 
s 
i'1 
8 
s 
!1 
8 
5 
1·1 
8 
5 
t-1 
8 
s 
!·1 

TII'IE 
(HR:HUD 

14::1.0 
:14: :10 
14:24 
1 ,', .~ .• 
"".~"'" 

1'~: 24 
14: 3::5 
14 :::'::5 
:t4: 3::':1 
:14:5:", 
14:5J. 
14:53 
1~j : 05 
15:05 
15. C;~5 
19:44 
1Sr:..!4 
19:44 
19: 5-l 
19: 5-1-
1.9: 5...:j. 
2(1: f17 
20.C7 
20:(1( 
20:19 
20:19 
20:1::'[ 
~:o. ::(J 
2Cl: ::13 

(A) : S=SURFACE.; 11:::tlIC'DLE.; 8=E:OTT0I'1 

TWE 
(f'l) 

O. 2 
O. 2 
(t, :2 
ft 2 
~~ . ..., _'. 0::: 

O. 2 
~) :;-~ 

(1 2 
O. 2 
O. 2 
O. 2 
O. 2 
O. 2 
O. 2 
O. 6 
O. t~ 

~). f. 
O. f. 
O. f. 
13 ;; 
I:). 6 
O. f. 
O. 6 
O. 6 
(1. ;; 

O. [S 
O. i:~ 

O. 6 

SAMPLE 
VOLl~E 
(CU M) 

4. :':;:~J 

5. ~)5 
5. 4~3 
4. ~:e 
5. 05 
5. ~·1() 

4. ::0 
5. ~;1::.5 

~3. 40 
.1-. ::0 
~ 05 
5. 40 
4. 213 
~. 05 
5. 40 
4. 38 
5. 05 
~j. 4f:1 
4. :;'C1 

~. (::":t 

5. 48 
4. ::0 
5. (i::;i 

5. ·;0 
4.3:0 
5. 05 
5.4C: 
4. :?-(1 

,~ 

( 

EGGS 

I). 0 
C. 13 
O. 0 
O. 13 
£~. \3 
O. I) 
13. 0 
e. e 
I). 8 
O. 0 
O. 0 
O. (1 

O. (1 
O. 0 
o. (1 
O. 0 

19:::. I) 

1f:::i.2 
465. 1 
('92. 1 

O. 0 
465. 1 
:::0:6.0 
3:713. 4 
23:2.6 

O. 0 
. :";] . .:.:;. 

:~. 6 

3.1-213 

C,cllSIT'T'O·lO. /1080 CU 11 ) 

"r'OU.:-SAC 
LARVAE 

O. (1 

19:3.0 
O. 0 
o. (\ 

1:t::::;::. 1 
1::::5.2 
465. 1 

17:::2. 2 
O. 0 

:1.627. 9 
1:::,:::5.1 

O. [1 

2:::2. ,; 
O. 0 
O. 0 
O. 0 
(1. 0 

740. 7 
465. :1. 
19=::. (1 

925. 9 
O. 0 

:1.9:::.0 
2222. 2 

465. 1 
O. 13 

1 ·-·", ..... .::.,_1 . ..::. 

23:2. 6 

LAp··.·'AE 

465. 1 
19:?':~;'1. 2 

O. 0 
465. :1 

15:::4. :2 
::::,0.4 

::02::. ::;: 
91.0:3. 9 

O. 0 
7674. 4 
112:;::7. 

O. 0 
12::::25. 
4S()O, 5 
75:'';2,6 
7907.13 
455 ... 1-,5 
2703. 7 
£.046. 5 
1(1297. 
2~::)325. 

::;:f.9?6, 
20';'·:.~:2, 

6:::51. 9 
:::02::2. 
114:::5. 
6~?~~6. 3 
;:::::~35:::, 

JU··/Erl I LE5 

13. 13 
O. (1 

O. 0 
O. 0 
O. (1 

O. 13 
O. 13 
O. 0 
O. 0 
O. 13 
13. 0 
O. (1 

O. 13 
13. 0 
O. (\ 
O. (1 

8. I) 

13. (\ 
O. 0 

21.78. 2 
O. (1 

O. 0 
2376. 2 

(1.0 

O. 0 
792. 1 

O. (1 

O. 0 

TOTRL 
(E>·:CLUC' I tiG 

EGGS> 

465. 1 
217:=:, :2 

C1.13 
465. 1 

277~~. :3 
555, :S 

3:4::::::. 4 
10:::91. 1 

o. (\ 
9::;:O~~. :;: 

12673. 2 
O. 0 

1255:::, 2 
4S-3r, 5 
7~92. ,:, 
7907. (1 

4554. 5 
44·-i-t.4 
6511.. 6 

12673, 2 
21:::51. 8 
J:69'76.7 
,-.--,.-.- -,. 
.:.:.~,..:.r:.r: •. ...::. 

9074. 1 
306:37, 7 
12277, 2 

£ .. 1.:31. 5 
24:1.:::6. 1 

( 



BA'T' At lCHO·· ... ·r' DENS r T'T' 

DRTE 

07.~·e·::/75 

07 r'·'~:·;::: ... ··75 
(~{ /~:.i:::/75 

07 .. ·'~:~:::/75 
f:17.'·':.~:::/7~5 

07 . .'i~!::: ..... ·75 
07/'0':':/'75 
("~;·,/C';::/7.5 

(:7 /'~?1:~: ... ··r5 
07,/'O::: .. ···(~5 
07./C.::; ..... ~~5 
C17/09.·· .. (~~5 
07 1·(::.~ ..... (5 
(~·.-;O/O?,'?5 

(\ -;:' " . ;~. :~~ , ...•. ( .. ~..:~ 
07·.,·~~\::;: .. ··75 
';1:'-',' .... ·::...-'75 
CI7 .... C~·?,··i .. 5 
()"? .... C\9/7~-; 

07,·'(::1/75 
0( .. ·'0·3, .... 75 
1-37 ~'0-'9.·'75 
07 (··~:·~:?,.··(5 
07',J·(;? .. ··'('5 
;.) 7, .. ·;:~=c.·'75 
07 .. ···03 .... 75 
07.,'03/'75 
(If /CI:)/75 

(A) 
DEPTH 

E; 
s 
11 
8 
c 
-' 
11 
8 
s 
t·l 
E: 
5 
H 
8 
::. 
N 
8 
:; 
f'1 
8 
:=: 
II 
8 
5 
H 
8 
S 
t-1 
8 

TH1E 
(HF.:.mt-D 

2;): ::::0 
:;':J:: :;:1. 
:::-3: : 3:J. 
2::~: :::1 
23:40 
23:.40 
23:' ,ti:1 
:::"3: :jO 
2:;: : ~5~~i 
~~:~ . :'~~:1 
24'.00 
24 : O~~I 
24 :CiiZ1 
eC1: 12 
(1:): :12 
(1':1 : ... :::
;':'14 :5 ...... t 
0--1: ~.+ 
04::=;4 
05. ~:1:: 
(15. ((::~ 

'~15: O~: 
(i:~~: l~:? 

03:12 
05:~2 

O~i; ~:'O 

05:20 
(I~i : 2C~ 

(A) : ::,=:SUF;FACE; tl='t1 I DDLE.' 8=E:OTTCli 

TI[:OE 
(1'1) 

~7.1. IS 
:1. (1 

1. ;3 

1. ;3 

1. 0 
1. [1 

1. 0 
1. 0 
1. (I 

:1.. 0 
1. 0 
1. (I 

1. 0 
1. 0 
:t. (I 

.1. 0 
-0. ~ 
-0. ~~ 

-0. ;::-
-0. 2 
-(1. ::.:~ 

-0. 2 
-(1. ;;-: 

,,0. 2 
-(to :~ 

-0. :::: 
-1~1. 2 
"'0.2 

SAMPLE 
~L~~ 
(CU M) 

5. 03 
5.5:: 
::::. ~3S 

::!.05 
1:" c::"-:. 
.... 1. '_''':'' 

8. 5~5 
::::. 05 
~ ~~ 
.~. _I~ 

~ ~c 
0. 0J 

8. 83 
5. 53 
.-, C'1..7 
';:' ..• :._1 

:=:. ()5 

5. 53 
...... C"t.. ... 
':' ..... 1._1 

f:.05 
5. 40 
4. 3:8 
5. 85 
5. 40 
4. 30 
~ 05 
5. ~O 
4. 3:0 
5. 0:::-; 
5. 40 
4.3:0 
5. EI5 

,..r.-

( 

EGOS 

JS;:::. 0 
O. (1 

1.17. (1 

;3. [I 

O. (1 

~J. (1 

O. (1 

O. (1 
O. 0 
O. (1 

O. (1 

O. (1 

O. I) 

(1. 0 
O. (1 
O. (1 

O. (1 

23::;::. 6 
950:i. 

(1. (1 

O. 0 
O. (1 

O. l~1 

O. 0 
:f::t:.t::t .. f: 

~7: ;) 

3.1-29 

DENSITY(NQ /1080 CU M ) 

o.,.oOU(-SAC 
LAR ... ·'FlE 

O. 0 
o. :::) 
O. (1 

fl. [1 

O. (1 
O. (1 
O. (1 

O. [1 

O. 0 
O. 0 
o. 0 
O. (1 
o. 0 
O. 0 
O. (1 

O. 0 
O. 0 
O. (1 

(1.0 

O. (\ 
O. 0 
O. (I 

~~1. (1 

2::~2. ,; 
O. (1 

O. [1 

0. (1 

(1. 0 

LAR\:AE 

65:::::·1-.7 
2:=:95, :? 
3:f.~~:5. 7 
3::::50. 9 
11945. 
23::::::9.2 
2111. ;:: 
.. ~705. '9 
'~,4·i4. 4 
4:-196. :;: 
6~51 ::i. :3 
1.1:45. 
,:,t?.;.fi. ~: 

23:52. :3 
7602. :.:: 
:;::4<7. 2 
1~:-~?6. 3 
9534. 9 
4752. 5 
1296. 3: 
11627. 
20800. 

555. :5 
12::25. 
2.::)?S2. 

555. 6 
:1.CC:::~:::. 
110;::;9. 

~IU"'''ENILES 

:::36. (1 

O. (1 

117. (1 

621. ::i. 
(\ (I 

35(;:1.9 
:11:1:::. fl 

O. (1 

O. ;3 

17::9. 1 
O. 0 
('. ;:1 

1490. 7 
O. 0 
O. (1 

745. ;; 
\:::.0 
O. (1 

9:30. 1 
O. (1 

O. 0 
792. 1 

O. \"::1 

O. 0 
19:;::.0 

O. 0 
O. (1 

O. (I 

TOTAL 
(E>:CLUDHm 

EOGS> 

69:::~~1. T 
2:~::.~5. :3 
3:'(42. 7 
4472. (\ 

1194:~. 7 
2690. 1 
:::~29. :3 
4705. 9 
4444. 4 
':;3:::5.4 
6515. :3 

113:.15.0 
5:::3::::. 5 
2~:5~'2. 9 
7602. :; 
91:':2. 5 
:1.236. ::: 
95~4. 9 
57 .. ~2 . .:: 
1296. :3 

1162(,. :? 
20792. :t 

5~15. 6 
1;;-::5:;:::, :::: 
20:390. :1 

5~,5·. 6 
102?2. 6 
110::;9. 1 



( 

E:A'T' R) ICHO'./'T' [:'E/·l:::' I TTl 

NnE 

.. -, .'!-•• ~ '-C'" 1>:)" t" "':"' __ " ( __ J 

07"·~::):'~,,"·7e-, 

07 .... 03 .. ···75 
Or w"'.1 ~~,..""75 
07/J.5.····75 
(:7 .... ·J5 .... 7S 
0"7 .. ··J5.···,5 
07.··'j.~5.····75 

(i7/1 lS,"'7;:i 
C7 ... ·13.··,5 
07 .. ···j.5.···(·5 
07 ... ·1::;,····,5 
07 ... ·15,~'75 
~~(7 ... ' j 5 .... -;: .. 5 
07' 1','15.,/7'5 
07 .. ··1~:i,···-;·5 
(1(' ... '1.5.····7:5 
(:7 ..... J:·,./7'5 
07/15.··7~5 

C7.··'15, .... 7'5 
[17 ,.-'.1 ~~~/(~5 
(1', ... ·J5/75 
o 7,...' j 5 .... '75 
fi7, .. ··:t5.··,·5 
i.)7 ,..·1~:-;1··75 

0,",,'J5./(,5 
~::"(/J 5 ..... 75 
07 ,/J ~5/r5 

(A) 

[:EF'TH 

:::: 
1-1 
B 
s 
11 
E: 
,.:. 
11 .... 
c· 
5 
/·1 
8 
5 
11 
E: 
5 
H 
E: 
C" 
-' 
/'1 
E: 
S 
1'1 
8 
s 
/'1 
8 
.:. 

THlE 
(HR : t'il t·D 

05; :::::::: 
05; 2:::: 
85:2:::: 
11:25 
11:25 
11:25 
11:33 
11'33 
11'33 
11:40 
11:40 
11:48 
11.47 
11:47 
11:47 
11:54 
11:54 
11:54 
l?:dQ 
19.·~j 

1~:48 

19:51 
19:51 
19:51 
~'i~~ . t"i'3 
:?'.:}: 0:::1 
~'::~~1 : (t~ 

::;'0: j:5 

(A):S=SURFACE;M=MIDDLE;8=BOTT0I-1 

TIDE 
G1> 

-~:t. 2 
-0. 2 
-8. 2 
-0. 2 
-1':1, ~=2 

-~::t. ~:: 

-0. 2 
-0. 2 
-8. 2 
-0. ::-: 
-0. 2 
-~::t. 2 
-0. 2 
--0.2 
-(t.2 

-0. 2 
-0. 2 
-0. 2 

8. :' 
O. 1-
O. :::; 
o. :;: 
O. :::; 
o. :::: 
O. 3 
o 3 
o. :::: 
o. :; 

SAMPLE 
VOLUME 
(CU M) 

5 . ..:·~O 

4. ::::~.) 

'5 .• ::15 
5. 40 
4. :;:0 
5. (15 

5. ~10 
4.3:0 
5. 05 
5. ·:;0 
4.3:0 
5. 05 
5. -10 
4. ]:(.1 

5. 05 
5 ... ~o 
4. :;0 
5. 05 
5. 4~] 
4. 30 
5. (Y5 
5. 40 
.~. ::0 
5. (:15 

5.41:1 
4 ':':0 
5. ~:J5 

5.40 

,/""-""" 

( 

EGGS 

O. 0 
2::~2:5. 

5:t4:::. 
O. (1 

O. 0 
O. 0 
O. 0 
O. ;) 
O. 13 
O. (1 

O. 0 
O. ;) 
O. 0 
O. (1 

O. 8 
8. I) 

O. [1 

O. ~] 

O. 0 
O. 0 
O. (1 

O. 0 
O. (1 

O. I) 

O. 0 
O. 0 
O. 0 
0.1:::1 

3.1-30 

DENSITY(NO. /18813 CU M ) 

tT·OL.<-SRC 
LFIR .... 'f'iE 

O. 0 
O. (1 

594. 1 
O. 0 
13. (1 

O. (1 

O. 8 
O. (1 

19:::.0 
O. 0 
(1. 0 

::;:96. (1 

O. 'J 
0.0 
o. 0 

:1:::~5. 2 
O. (1 

O. [I 

O. 0 
8. 0 
O. 0 
8. 13 
O. 0 
O. 0 
CI. 0 
O. 0 
O. I) 

O. 0 

LAP'·/AE 

1:35.2 
O. I)' 

112:::7. 
1:::5.1.. :3 

O. 13 
Lt::::::1. 
2~:::1~:T. CJ 

9~~:(l 2 
19",:;j·t, 

555. 6 
2'790. 7" 
14851. 
123~. 3 

930. 2 
12673. 
236~ 0 

9:;:0. :~: 

11-':::::',:i. 
~.":".-::."::" ::;: 
18808. 
4158. 4 
129& 3 
3':35::;:. 5 
.--.-... ,- .-
t: • ...:; .. :,r::., t:. 

555. 6 
10000. 
8316. 8 

37Q 4 

3U ... ·'Et·. I LES 

0.0 
7441. ::: 

19:=:.8 
o. 8 
8. I) 

O. 0 
O. 0 
O. 0 
8. (1 

O. 0 
O. 0 
O. (1 

O. (I 

O. 0 
8. 8 
O. 0 
Ct. (I 

O. 0 
O. 0 
O. 13 
O. (1 

O. I] 

O. 0 
O. 0 
C1.0 
I:::t. ~:;t 

19::::.0 
O. 0 

TOTAL 
(E:':Cl tiD I NO 

EOGS) 

1:;:5.2 
7441. ::: 

12079. 2 
1::::51.9 

O. Ct 
11881. 2 

2037. 8 
930. 2 

19802. 0 
55:i,6 

~:79(:} 7 
152~7. 5 
J2:~6, 3: 

9::0.2 
12673. 3: 

::14::::. 2 
9:~O. 2 

114:::5. 1 
:::::~~3. 3: 

10000. 8 
4:15:::. 4 
1296. 3 
3:953:, 5 
63:36. ,; 

555. 6 
10000. (1 

:::514. ;:: 
370. 4 

( 



( 

BAY ANCHOVY DENSITY 

r::ORTE 

f17/15/75 
(:7/ j.:::;.,.r,...5 
e7 r·:1.~3.""7C:I 
07/:1 r~~""··?5 
Oi/15r'75 
07.···.1·'3/73 
eff·'j 5.·· .. 75 
(1 ;:'".~' J :.;.···75 
(l7.~·1';/7~:) 

O?/1( .. ·I(~5 
.::1r,...'lt-',,,·'75 
07 ... '.1.f::,,'('5 
~~~ ('/ 1,; .... ~· ... ~3 
(17 ..... 16 .. ··75 
07 .. ··1~, .... 7:5 
(17,/ J. 6.····;--~~~ 
C7.···j S ..... t~j 
07.~·j 6.····75 
O·?/1i.:: ..... 75 
07 .. ·'1 t.:~, ..• (~::; 
07/1i;:/'('S 
07 ... ·1t:. .. ·',·:i 
07 ... ·'J6.···(·S 
O?/1~::/(5 

(17/1 {:'/7·S 
(1("/J..:: .... 75 
t17/1f..~·i5 

(1,.\·· .. 16/75 

(A) 
DEPTH 

I', 
8 
s 
t'l 
E' .' 
s 
1·1 
£; 

s 
tl 
£; 

s 
t-1 
8 
s 
11 
£; 

5 
/01 
8 
s 
H 
E: 
s 
1·1 
E: 
s 
H 

Tlt'IE 
(HF;: I1HD 

2;):15 
:;-~O : :1.5 
~:::O: 2::'~ 

20:2::'1 
2(): 23 
2::'t: 5:-;~ 
2::: 5::~ 
.-.-:. ~.-. .::.: ... _I~.~ 
88:01 
00'01 
00:01 
08:1j. 
00.11 
00:11 
00:20 
80.28 
o~:~ : 20 
00:]0 
00:30 
00:30 
05:08 
05:0S 
05.08 
05.28 
f~5 . ~:'~) 
os . :-~.~~) 
05::~'3 
O~5: :;:"9 

(A):S=SURFACE;M=MIDDLE;£;=80TTOM 

TIC';:: 
(t'l) 

o. ::;: 
O. 3 
J3.3 
(I ::; 

o. :; 
-13. ;2 
-·0. :::: 
-0. 2 
-0. 2 
-0. :~: 

-iJ. :~ 

-1:1. ? 
-0. 2 
-0. ;;:: 
-("1.2 
-0. :::-
-13. :? 
-0 :,:: 
-0. 2 
-().2 

Ct. ;:; 
e. ::: 
O. :::: 
o :~: 

o. ::: 
O. :::: 
e. ::: 
O. ::: 

SAMPLE 
V~~E 
(eu M) 

4. 30 
5. 85 
5. 40 
4. 38 
~~ 
~ 40 
4. "3:0 
5. 05 
5. ·:;0 
4. ::;:0 
5. O~5 
5. ~H;) 

4. ::;:0 
5. O~3 
5. "-t(J 
4. ::;:0 
~~. O:::i 
5. 4~~1 

4. :::::0 
5. (I~ 
5. ,:10 
4. ::;:0 
5. ~.;,1.:t 

5. "-:y::t 
4. :';0 
:;. os 
C" t ~ ~ 

~'. 

4. ::;:U 

.~'-''''. 

( 

EGGS 

O. 0 
i~l. (1 

O. 0 
O. (I 

O. JZI 
O. 0 
O. 13 
O. 0 
O. (1 

0.0 
O. (I 

O. (1 

O. 13 
O. (I 

O. (I 

0.0 
O. 0 
O. (I 

O. I) 

O. 13 
O. 13 
O. (\ 
o. o· 
O. 0 
O. 0 
O. (1 

13. 0 
Cl.0 

3.1-31 

DENSITY(NQ /1003 eu M ) 

'T'OU(-SAC 
LA;;~··"'AE 

O. 0 
O. 0 
o. 0 
O. 0 

19:3. I) 

O. 0 
O. (I 

O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
O. (1 

O. 0 
O. 0 
e. 13 
O. I) 

O. 0 
O. 13 
O. 0 
O. 8 
O. (1 

o. (1 

O. 13 
O. (1 

O. 0 
185. 2 

O. 13 

LAR· ... 'AE 

4651. 2 
lCt::::?J.. 

O. 13 
4418. 6 
14~5~ 
1296. ::; 
3:;-:::,5.8 
1 ·;:::.;5. 
;;:. C? 4 
1 ::;~5. 3 
9:iUlS. 13 
:::::::::::::;: :3 
534:;:. ::: 
7=~~~:6. 7 
14074. 
93~2. ::; 
10~S~ 

9314. 8 
5814. (1 

10331. 
::;70. 4 

6744. 2 
:;:;:t':~6. 3 

O. 0 
O. 0 

41~;:::. 4 
l.~::~~i. ;.';:' 

6:::r;'t:. (~ 

JU'·/EtHLES 

o. 0 
15:::4.2 

O. 0 
O. (I 

594. 1 
O. (I 

O. 13 
O. tl 
Ct. (1 

O. (I 

o 0 
(1.0 

O. (1 

1:,01::::.0 
O. 0 
O. (I 

O. 0 
O. [I 

O. 13 
e. 13 
O. (1 
I,). (\ 

19:::.0 
O. 0 

6046. 5 
O. 13 
O. (I 

O. 0 

TOTAL 
(E~,:eLU\)! t·m 

EGOS) 

4651. 2 
1:;-,475.3 

O. [I 

441:::: . .:: 
15~~4(. 5 

1:;::9';. 3 
:~25:S. !3 

104~c;.::;. (1 

;;-:4~:rr. -1 
1::~9~:;. :3 
9503. (I 
::::;~:;:;:::. 9 
53:4:::. :3 
7524. 7 

14074. 1 
9?0~ 3 

10495. 8 
9814. 8 
5814. 0 

10891. 1 
370. 4 -- .. ~ 

o,~~. ~ 

3564. 3 
O. 0 

6(146.5 
·a5:~ . ..; 

::70. 4 
69?6. 7 

i 
/ 



. "'-..." 

( 

BAY ANCHOVY DENSITY 

DRTE 

87/1;/75 
07/16/75 
i:'lr.,·J. ;; ..... 75 
(1· ..... ,,·16/7:~ 

O?···.l.t-~ .. ··7~:. 
(;7/:1.i::/75 
(1~""'!/~1.r::/i5 

(\'74":??/75 
("1';:~ /.'~:':? ,··'('5 

(1?~'2'::-:/75 

O~·~ .. ··;·2.···7~5 
o ',:~ ... '~:::;~.-.'( ~:: 
07 .. ··:;:';2, .. ·75 
(1-"='/;:;~"'''r''':3 

O(' .. ··:~'2.···75 
07/::-::2/';:"5 
(1? /:~2/",-;O::i 

()--;-"/:?:~'/(5 

O·,-:·.'·:~'.';~~., '75 
~:::1~~/~'=: .. "'-;:~5 
[I;' ... '2'~~.""7:~ 

(.1 r'/·:~::::.-··75 

O(""/·:;::3. .. ···(~5 
07.···~~::;:./·( ... S 
(1 :.\··2::~.·· .. '(5 
(1·;:-/~·:·~·/7~~ 

O?,.·:~:3/·?~5 

07/2] ... -'75 

(A) 

DEPTH 

E: 
s 
11 
B 
s 
t'l 
8 
<;:-
-' 
H 
B 
c 
-' 
t'l 
E: 
s 
1·1 
8 
::: 
t'l 
E: 
5 
1·1 
B 
:; 
11 
8 
~ ;:. 

1'1 
E: 

TIt~E 
(HR: t'iHD 

ft5::=-::9 
05.4"1 
0::;: ':;1 
05:41 
05 : ~,.t 
o~:;: ~1. 

05; :jl 
12:15 
1:::':: :1.~:' 
1::::: 15 
L~:: ~i:::' 

12. :-;2 
1:;-: .52 
?O·OO 
::-~O: i-""jj.) 

2.;): 0(:1 

2,,1: ::.:>:; 
20.36 
28:36 
00.00 
08:88 
8880 
00.38 
08:38 
00. :::::: 
04.40 
04: ,~O 
fH:.;iU 

(A):S=5URFACE;M=MIDDLE;8=BOTTOH 

TI[:'E 
0·1) 

~:). ;;: 
f.1. g 
13. ;;:: 
13. ::: 
t3.8 
O. ::: 
(1, ::: 

o. (' 
O. 7 
O. ? 
O. (' 
O. 7 
O. --; 
(1 5 
O. 5 
[1, 5 
e. 5 
o. ~"'j 

O. 5 
(1 :3 
1::1 :3 
O. 3 
O. :3 
(1. 9 
O. 9 

--0. i 
->3.1 
.. () :1 

SRt'1PLE 
•· ... OLUj·iE 
(ell I·D. 

5. (15 
!':J . ... ~o 

4. ::'::0 
5. O~3 
5. ~+c~ 

4. :;0 
5. 05 
4~ 30 
44. ,0 
43. 80 
45. 30 
44. ,8 
4:~. ;::(1 

3::::.40 
2~~. :::0 
:;:(i.3:0 
:::::::'.40 
25. :::~J 

3t?!. 3:~3 

~5. ::0 
44. ,0 
43. 88 
45. 38 
44. 70 
43. 80 
~5. ::;:0 
44 70 
4:C~. ;::0 

( 

EGGS 

O. (I 

O. 13 
O. (1 

O. (3 

O. 0 
O. 0 
13. 0 
O. (1 

O. 0 
o. C1 
(t.O 

O. [1 

CI.O 
::'. 0 
O. (I 

O. 0 
O. 0 
O. (1 

O. 13 
O. C1 
O. 0 
O. :J 
O. 0 
O. (1 

0. 0 
O. (1 

O. (1 

O. 0 

3.1-32 

DEN5ITY(NQ 11000 ell M ) 

','OLK-5AC 
LAF~""'AE 

O. [I 
O. ;:'1 

O. (1 
O. (1 

O. (1 

iJ.O 
13. 13 
O. >:1 
O. (1 
O. (1 

22. :1 
O. 0 
O. (I 

(1 (1 
O. (1 

o. 13 
O. 0 
o. '.) 
13. 0 
O. 0 
O. (1 

O. (1 

O. 0 
O. 0 
O. (1 

O. (1 
O. I) 

O. (1 

LAF: ... ··AE 

5~~44 . .:. 
(1. 0 

13; .. "t:::::::. 
61::;::::. 6 

12:5.2 
3023. 3 
3968. 4 

O. (1 

22. 4 
22. ::: 
;:22. 1 
2:;:.4 

251. 1 
I). I) 

5116. :: 
2;::05. 3 

;'42.6 
44:1.:::. 6 
2'.:"1"-16. 2 

66. 2 
'17::::". '? 
1",61. 2 
110.4 

12:~"j~~. ::: 
913. 2 

O. 0 
lC:::';.1 
10,:;.1 

JUVENILES 

o 0 
"-1. 0 
O. (1 

O. fl 
O. 0 
O. (1 

O. (I 

O. 0 
O. (1 

O. 0 
O. (1 
O. (1 

O. 0 
O. 13 
O. 13 

66. ~:::1 

O. (1 

O. I) 

99. (1 

Ct. I) 

2:? 4 
251. 1 

O. (1 

O. f.l 
2:=2. ;; 

0, 0 
O. 13 

4"" '7 --I. I 

TOTAL 
(E~<CLU(,)ING 

EC:p3:':') 

c::'t::' i of .-
__ I·_'''r"'"t. 1::, 

O. (1 
:134::::3. 4 

61:::;::~, 6 
1;::5. :2 

3:()23. 3 
]9':~O. 4 

O. 0 
22. 4 
.-, ...... , ..... 
.::..::.. Ct 

.. 4. 2 
22. 4 

251. 1 
13. 0 

5116. 3: 
2:::71. :( 

92. 6 
44:1:::. 6 
~:145. 2 

66. 2 
18.12.1 
i?12. :' 

:U.O.4 
12~S~2. :3 

93& (1 
13. 0 

1633. :1 
O. 0 

( 
. '~'\ 

./ 



( 

E:A'T At lCHO',i', C·;::1·1:::' IT',' 

eRTE 

(~7/;:: .. '·75 
("(('/2::.···75 
07 ... ·.2? .. ···7~ 
(Ii /;.::·:;..··;·5 
(17 ... ·;:··3 .. ··75 
07 /:~:,?.··75 
07 ... :;_71 ••.• 75 
07,··'29/;-'5 
07 .. ··;:::~:·~,· .. ·7S 
(i7.,,'Z""}.··'7'3 
(,',7'"", ."2.S,"-::i 
07/~:·"=:{.···T3 

07.··::~?···73 

07.···.:3 .. ···7:-. 
07(··~ .. ::..···(S 
Or" .. -')::::.;.····("':3 
O(' .. ·'?'? .... 'i .. S 
07/:~'9 .... 75 
07""::::'t:l,,'73 
(:7 .. ··:;:0 .. ·'7'3 
(\7 .. · .. :·0,···73 
£!? .... ::C~ ... ·i0 
07.···?:::!.····;3 
O?,,':':?/T3 
07 ",:::. ::~.·'i3 
(I ',:' / ~~: ,:::~ ..... " 5 
07/:;.0.·/75 
O~:/O~/T5 

(A) 
DEPTH 

·s 
t-1 
E' .' 
s 
1'1 
E: 
s 
1·1 
E: 
s 
11 
E: 
S 
11 
E: 

1,1 

E: ,... =, 
11 
E: 
s 
1·1 
E: 
s 
t1 
E: ,.. 
~ 

TIt'iE 
(HR; iHtD 

05:17 
83:i? 
05:1.7 
11;47 
11:47 
11:47 
12:23 
12.23 
12:23 
20 ~:iO 

2C!: 00 
20:00 
20:33 
20:33 
20.3~ 

23:30 
L~.30 

23: :3:e 
00.10 
80:10 
00 10 
04.30 
04:30 
04.30 
05:05 
05.05 
05 05 
14:02 

(A):S=5URFACE;M=MIDCLE;8=80TTOM 

TIC·E 
(t·~ ) 

-0.1 
-0. 1 
-;;\ 1 

O. 2 
O. 2 
O. 2 
O. :2 
o :2 
O. 2 
(1. e 
(1 () 

O. 0 
(1 0 
;) [1 

~'? (1 

o ~': 
(1 2 
O. 2 
O. 2 
(1 2 
O. 2 
O. 5 
O. 5 
O. 5 
r t r:-_' . .... J 

O. 5 
O. 5 

-0. 2 

SRMPLE 
VOLUME 
(UJ M) 

45.3:0 
44. -;'-(1 

4::::;. ::'0 
45. ::0 
4·1. 7f;) 
4::. ::::0 
4::~. ::0 
4·:. ('0 
4:', fO 
4::;, ::0 
... l·-~. 70 
4:0:. :::0 
4~;. :;:0 
-.+ ... j.,7t.?1 
43: :::0 
.. 1-5. 7:0 
44. ('I) 

43:. ::aj 
45. J'(1 

44. 70 
4::, ::;~) 

45. :;:~::) 

44. ('0 
43. 80 
45. 30 

~o 

a 
~o 

,,...--.,\ 

EGGS 

O. (I 

(). 0 
O. (1 

O. (1 

O. (I 

O. 0 
O. 0 
O. 0 
O. (1 

O. I) 

(1. e 
O. 0 
O. 0 
O. (1 

o. [1 

O. e 
O. (1 

O. 0 
O. [1 

O. (;1 

O. [1 

O. 0 
O .• ) 
O. 0 
O. 0 
(I. 0 
O. 0 
O. 0 

3.1-33 

DENSITYCNO, 11080 CU M ) 

tT'OLJ<-SAC 
LF;F.:'·/fiE 

O. 0 
O. 0 
O. (I 

O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
6. (I 

O. 0 
O. (1 

O. 0 
O. (1 

O. (I 

o. 0 
o. 0 
O. 0 
0, (1 

O. (I 

O. (I 

o. 0 
O. 0 
(1.0 

O. (1 

LAF;\,'AE 

O. (3 
.- .... -, r-. 
t::."-t.:;'. c, 

730. 5 
a 0 
O. [1 

0, 0 
O. 0 
O. 0 

2:.~:. c: 
O. [I 

22. 4 
799. 1 

O. (1 

2214. :.:: 
27f.2. f; 

O. \) 
5:::1.7' 
205. 5 

O. 0 
447. 4 
63:9. :.;;: 

O. 0 
2;;:'::':.7' 
2~,1. 1 

O. (1 

Z90. 8 
45. 7 

O. (1 

,I!.I· ... ·EN r LES 

(1.0 

O. 0 
2:2. :; 

O. (1 

O. (I 

0.0 
O. 0 
tl. (I 

O. 0 
O. [I 

O. 0 
91. :; 

O. (I 

89. 5 
821. :? 

O. (I 

O. (1 

91. :: 
O. 0 
O. (1 

251. 1 
O. (I 

44. 7 
91. 3 

O. 8 
67. 1 
22. 8 

O. (I 

TOTAL 
(E:<CLUD I NG 

EGGS) 

\;). 13 
64:::.8 
75:;:. 4 

O. 8 
O. (I 

O. 0 
(I. (I 

O. (I 

22. :3 
O. 0 

:;-:2. 4-
::::'::'0.4 

O. 0 
2::04. ? 
3:5:::4. 5 

O. 0 
5::::1. (" 
296. ;:: 

(c). (I 

4·17. 4 
:::::"(1. 4 

O. 0 
~:6::;. 4 
:> .. ~·2. 4 

O. (1 

:;:~37 9 
6:::. 5 

O. 0 

.. -... \ 

( 
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( 

E:F"1'i A1K:HO' .... '7· DC:NS I T'r' 

DAr;:' 

t:!S ..... 1::::/75 
~'::!/·12/·75 

(:;::/1;,.''('5 
(1.:: .. ·12.····73 
(1:::/1:;-:.···"(5 
~\::/12, .. ·75 
0:::.··.1.2 ,,"?3 
(~::: ..... J:~:/i5 
('::::/1 ;::'.·'75 
O::: .. ··1~::,···75 
0::;:/·.1:::.·· .. 75 
O:::,··'j ::::,,'i5 
(1:::.,'1 :: ... ·75 
(i ":;/,'.1. -:::' /'7::1 
~1;:;."ll : .• ··7'5 
t::::.···J ::/75 
0:=:/ J ::,,'75 
(1:::: .. ··1::./75 
(i.:: .,.' 1 :: .-'( ::; 
0::: .. " 19 .. ··75 
0::: .. ··.1 :;,,'75 
(:::::,·'1. '? .····r:"'; 
0:::/ j ':{.'}·{,S 

O;::,~'l:?/75 

O;~:./:1·~.o'·7~ 

(1:?; ... ·1::.-I.~·i5 

~;~~~::;~: ~:::~~ 

(A) 
[:';::PTH 

E: 
s 
H 
E: 
s 
Ii 
E: 
s 
t·j 
E 
5 
11 
B 
s 
11 
E: 
s 
Ii 
E: 
s 
1'1 
8 
s 
t'i 
8 
s 
1·1 
8 

TII'iE 
(HE: t'II tD 

12: 40 
20: 5[:1 
-;::0: 5 C't 

28:50 
21:27 
21:27 
21.27 
2::: ::5 
r,-.. .... ~ 
,~.:: •• _· ••• _1 

23:: ':;:5 

00:12 
80:12 
0812 
84:21 
84:21 
84:2j. 
84.55 
04.55 
8~-t . ~)5 
11:57 
11:37 
11:~7 

12:~4 

12:34 
12.34 
20' OJ.~j 
2(1 . (~i') 
20. (to 

(A):S=SURFACE;M=MIDDLE;8=80TTOM 

TIDE 
( t·1) 

O. 5 
O. 2 
o. ;, 
O. 2 
O. 2 
O. 2 
O. 2 
(1, 2 
O. :2 
0, 2 
O. :2 
O. :2 
O. 2 
O. 9 
O. 9 
O. 9 
a9 
o 9 
O. 9 
O. 4 
O. 4 
O. 4 
o 4 
O. 4 
O. 4 
o ( 
~~. 7 
o. ,. 

SAHPLE 
VOLUME 
(ell M) 

4::::, :::0 
45. ::0 
44. 70 
4:;:. :;::0 
45.3'0 
4 .. l. 70 
·G. ::.0 
43. :;:0 
44. 70 
43. 80 
45. :0 
44. 78 
-1:::. :::0 
4~,. :0 
4 .... 78 
":;? :::~) 

45. :0 
44. 70 
43. 80 
45. 30 
44. 70 
43. 80 
45. 30 
44. 70 
43, 80 
45. :0 
44. 70 
43. 80 

EGGS 

o. (\ 
;). ,,1 
O. 0 
(1, (1 

O. 0 
O. 0 
O. (I 

O. (I 

O. [1 

O. (I 

O. 0 
O. tJ 
O. (1 

O. 0 
O. (I 

O. (I 

O. (I 

O. 0 
O. 0 
O. 8 
O. I) 

O. (I 

O. (I 
(I. (1 

O. 0 
O.IJ 
O. (1 

(I. 0 

3.1-35 

DENSITV(N~ /1000 CU M ) 

'T'OL~'::-SAC 

LRF:'·/AE 

O. (I 

O. 0 
O. 0 
O. I) 

O. (I 

O. IZl 

(~. (1 

o. ('1 

I~I. 8 
O. 0 
O. (I 

o. ;) 
O. 0 
O. (I 

O. ,) 
O. (I 

O. 0 
O. 0 
O. 0 
(I. 0 
O. 0 
O. I) 

O. 0 
O. (1 

O. (1 

O. (1 

O. (1 

O. 0 

LAR'·/AE 

O. 0 
44. 2 

:=:(1::;. 4 
1415. 5 

O. (I 

9::: .. +. 
13:92. 

O. 0 
1.275. 2 
5?~:. 6 

f.6. ~: 
f;:3~. :3 
b..it:., .:.t 

22.1 
4·j·7.4 
159. ~:: 

22. 1 
4;~5. 1 
:;:19. 6 

O. (1 

O. (I 

O. 0 
O. 0 
0, 0 
13. <:1 

22. 1 
3::5. ::: 
1::7.0 

~TU··/Et·IILES 

0.13 
O. (1 

~). (1 

O. I) 

O. 13 
O. (1 

9.1.. ? 
O. <:1 

(1.0 

45. 7 
0.13 

O. (1 

22. ::: 
1~1. (1 

O. 0 
1~1. 0 

22. 1. 
O. 0 
O. (I 

(1.0 

f1. ("1 

O. (l 

0.'3 
O. (I 

O. 0 
O. 0 
O. 0 
O. 0 

TOTAL 
(E:<CL UO! !·lG 

EGGS) 

O. 0 
44. 2 

:::05.4 
J.4:1.5. 5 

O. 13 
984.3: 

14:::4. (1 

13. 13 
1275. 2 

639. ::;: 
6.s. 2 

834. 9 
t,.::.~. 2 

22. 1 
4·t7. 4 
159. :3 

44. 2 
425. 1 
319. 6 

O. 0 
o. 0 
13.13 
O. 0 
O. 13 
O. [1 

22. 1 
33:5. 6 
137.13 



BAY ANCHOVY DENSITY 

D'1IE 

(1:::/19/75 
fl:::,. ... 19/75 
0:::/'.19/73 
[,;::, .. '19,·,'73 
0::·,,'19/,(5 
Ej::::.···l:~~ "7'5 
.. ;-:·:: ... ··:7:(: ... ·75 
[!'::.' ':~·'O, .. '7.5 
0:::. '~~'C/75 
(; ::: ... ':::' Cf,' '~'""5 
0:=:.···2;],··75 
t:=\:::. ':~'n""7'5 
j.~!.=: .... :~. ~~".' 7~ 

C:::::." ? .~: ... ";'~:} 
C(:~:" '~~O/7'5 

(~.:; .. ··2~'::/7:5 
C::::,'·;;::f. .... ·7::i 
O:::.··~::.·6.··75 

0::: .. ·'::::::, ... ·25 
C:::,·'~-:,; .. ··75 
CI:::.····?::::/·75 
r:::~ ... '::·r::.·····;:':1 
0::: ··'2 t::' ,·.-'75 
C;::/:;:"6/"75 
O:~: .. /~:t;.····75 
~!::: ... ·2C.I·T3 
~):::i··::t::·.·"·75 

(!:::i·~>:::.··?~5 

(A) 
f'EPTH 

5 
t'l 
~. ::. 
s 
l-1 
8 
5 
11 
8 
c 
-' 
i-1 -. c· 

=, 
n 
[: 
~ =. 
1'1 
E: 
::: 
t'l 
c· 
~, 

5 
1'1 
8 
~. 

11 
8 
5 

TI",t: 
(Hr;;;tHl'D 

21~1: :::-
20; ::9 
2(i::::::9 
2:': ::~t 
2::.7::j.) 
2:::::0 
(~o: 11 
c'a; 3.1 
OO.J:1. 
04:50 
04:50 
04; :;':1 
,";0::::- ,-,~"", 

~~.I._1 . .:~._I 

(;~5 : ~:::~_~ 
05.25 
12;00 
12 : (~~.:.l 
J~::; 00 
1:~: : :5 
:1.2: ::5 
12. :5 
2~::1 . O~:l 
20.CO 

;:~: : ~~~ 
:20. :rs 
20:::5 
~::::: : ]'0 

(R):S=SURFACE;M=MIDDLE;B=BOTTon 

TIDE 
( t·,) 

O. 7" 
O. 7 
D. 7 
O. (' 
O. 7 
0.7 
O. 7 
8. 7 
O. 7 

-0. :: 
-0. :::: 
-0. :: 
-("1. ::;: 

-(1 :: 

-0.3: 
0. 7 
O. 7 
O .. ;:-
~3. 7 
O. 7 
(1. 7 

-0. 1 
-0. 1 
-0. 1 
-0. 1 
-0. :l 
-0.1 
o . .;:. 

SAMPLE 
VOLUME 
(CU M) 

~~·5. ::0 
4·+.70 
4::. :::0 
4~~. :;:(1 
44.70 
"::. ::::(1 
45. ::::.0 
·1·1. 70 
4::. :::0 
45. ::0 
... j4. 7t.:t 
.. :j.:; .. :=:O 
::;::2 ... ~}O 
44. 70 
43. 80 
45. ::0 
44. 78 
4::. 80 
45. 30 
44. 70 
43. 80 
45. 30 
44. 70 
43. 88 
45. 38 
4~. 78 
4~ 80 
45. 30 

( 

EGGS 

O. 0 
O. 0 
O. (1 
(:1. (1 

O. 0 
O. 0 
O. (I 

O. [I 

O. 0 
(1. 0 
O. 0 
O. 0 
O. C~ 

O. (1 
O. () 
O. 0 
O. 0 
O. 0 
O. 0 
O. '-' 
O. (1 

O. 0 
(:\ 0 
O. (1 
O. \':1 
O. (\ 
O. 0 
O. 0 

3.1-36 

DENSITY(NO. 11000 CU M ) 

tTtC:L.~~ .... 5AC 
LAR\,'AE 

D. (1 
o. 0 
O. 0 
O. 0 
o. 0 
O. 0 
O. 13 
(OJ. 0 
o. ~:::1 

O. (1 

O. 0 
o. ~::1 

O. 0 
o. 0 
O. 0 
o 0 
O. (1 

o. (1 
(1. 13 
O. (1 

o. 0 
o. 0 
O. 0 
o. 0 
O. 13 
O. 0 
o. 0 
O. 0 

LAR\.'RE 

(1.0 

40:2. 7 
159. :3 

4·1. 2 
223:.7" 

6:;:. 5 
O. 0 

469. ;.:: 
~?2. ::. 
:':-:2.1 

111.9 
6:::. 5 

o. (I 

13'4. ::-: 
274. 0 

O. >3 
(1. 0 
8. 0 
0 .. 0 
O. 0 
O. C1 
O. 0 

67. 1 
4::3:. ;:: 

o. 13 
,.., ..... ,-.. -
'::'::-=:" f 

3:,:t2. 5 
o. 0 

,TU'·/ENILES 

(':1.0 

O. >3 
(I. 0 
\,:1.0 

>3. (1 

o. » 
O. 0 
O. (1 

O. (1 

O. 0 
O. 0 
Cl. (I 

O. lJ 
O. (1 

CI. I) 

O. (1 

13.0 
O. I) 

O. (I 

O. (I 

(\ (I 

O. 0 
O. 0 

251. :1 
o. 0 
o. 0 

rS:3. 5 
O. (I 

TOTAL 
(E:<CLU,) It·m 

EGGS) 

O. 13 
40~:::. 7 
15:~. 8 

44. 2 
22"3:. 7 

6::::.5 
O. (I 

459. ::: 
22. ::: 
22. 1 

ill. 9 
6:3.5 

O. 0 
13:4. 2 
27·f. I) 

13. I) 

O. I) 

(I. (I 

O. 0 
(1, (1 

O. 13 
O. 0 

67. 1 
684. :3 

O. 0 
22~. 7 
411. (I 

O. 0 

( 



( 

BAY ANCHOVY DENSITY 

C'RTE 

0:::,1';'2(""'73 
O:::/·;:~:'/7:, 

(i':::.··':::i ... ·7S 
~I,:::,.· ;-::7 .,·7::~ 
0::: ... ·2-;"' ... ·7:-; 
(: .::: .. ':~': 7" , .... 7':; 
f:::: ... ~~i.·'7:1 
(!::;::" '::-~r/75 

C!:::.~·:~:7.···7::1 

0·::, '27/75 
(1;::,,,'27 ... '75 
':):' .. ·'10,····iS 
C.? .. ·lC\ .. ··75 
((;·i·'.1.~~; ... 'i3 
€~':' .. ··1(;(·'75 
l:l:· .. · .. j C,··'75 
0·::.··.:0.···;5 
r:t:~i··.l7 .. ·17~1 
1:)9:J .17, .. ··,5 
O::s .... li,.··75 
09,/..l.T,~·?5 
O? .. 'l,'/7S 
~iS· .. ·'J.7 ... ·?3 
O:? .. ··2 .. 1 ... ··75 
r:!3, .. ':;:·~.,·75 
0;.·'2·i,.·"5 
O::i/'::·j,·',3 
(1~ ... ·24/·?~' 

(A) 
DEPTH 

1'1 
E: 
s 
l-1 
B 
,
-' 

Ii 
E: 
::: 
t-l 
8 
5 
11 
8 
:::: 
1·1 
8 
S 
t-l 
8 
=, 
t' ,I 

E: 
s 
11 
E: 
.-
c::' 

t·1 

TItiE 
(HR: tHN) 

23::0 
23:38 
08.10 
00:10 
88.10 
04:56 
84.55 
~:~4 : ~€ 
05.?8 
0S:~O 

05.:0 
19.42 
19 . ~.~<:? 
19. ·'Z: 
,,:,:n.lS 
2l~1. j::~ 
20.15 
19:05 
19.05 
19:0~ 

19:<0 
19:48 
19:40 
:J. ~:! : :: (:' 
1:::: 3:f. 
j.::!: ].f, 

19: 1·1 
i~.j: 14 

(R) : 5==5I)RFRCE.' n"'tHC·Ol.E., 8=c:OTTOj'l 

nr.,E 
<r'1) 

O. ::;: 
O. ? 
(( ]. 

8. J; 

(1. :: 

O. ::~ 

(J :: 

o ? 
(I ::;: 

O. ::;: 
(':1. 3: 

-0. 2 
-0. 2 
-[1.2 

-1'1.3: 
-(\ :: 
-0. J: 

~:'1 C" .. .... J 

O. 5 
O. :; 
O. 6 
O. 6 
O. 6 
e 0 
O. 0 
o 0 

-0. 1 
-0. 1 

SAi'1PLE 
\·'OLUi·1E 
(CU j'D 

.:j..:.~. 70 
4:;:, :::~) 

45.3:0 
4·1'.70 
4::. :;:('1 
45. ::("t 

-lA.70 
.r;::. :::() 
.:.1 ~5. :Jj' 
44. 70 
4::. :;::':.1 
4~:::;. :'0 
It,,t. 70 
41. :::0 
4~;. :0 
,q 70 
43. :::0 
... j.S.30 
44. ',:-0 
4:::. :;:::0 
4~3. :'0 
4~ 7CD 
4::. ::::0 
.. 15. 3:0 
44. 70 
... ~ :" :::('1 
45. :::0 
44. 78 

/_ ........... ". 

( 

EGGS 

0.0 
0, I) 

O. (1 

O. (\ 
O. 0 
o. (1 

O. (1 

o (I 

o 0 
(1 0 
O. (1 

O. (1 

O. (t 
O. (I 

O. (1 

O. 0 
O. 0 
o. (1 

O. 0 
(:J. (1 

O. (I 

o 0 
1).0 
O. (1 

O. (I 

O. (1 

O. 0 
o (3 

3.1-37 

DENSITYCNQ /1088 CU M ) 

"r'OU:-~:RC 
LRR"/P,E 

O. (I 

IJ. (I 

0.13 
O. I] 

O. I) 

O. 0 
O. 0 
O. 0 
O. 0 
O. (1 

O. 0 
O. (1 

O. (I 

(I. (1 

O. (1 

O. (I 

O. 0 
O. I] 

O. (I 

O. (1 

O. (1 

O. (1 

O. 0 
O. 0 
O. 0 
0.121 
O. 0 
O. II 

LRP ... ·'?:E 

111. :? 
525. 1 

O. I) 

3:;:5.6 
411. 13 

O. (I 

44. "(' 
45. 7 

O. ('1 

2~~. 4 
5:'=-::5. 1 

0. (t 

O. (I 

159. ::: 
O. (I 

2::::. -+ 
159. ~:: 

O. 0 
:;::2. -+ 

114. :::: 
O. 13 

44. 7 
251. 1 

O. 0 
44. 7 
45. 7 

O. 13 
0. (} 

...TU'·/EN I LE5 

I;'. (I 

13:7. 0 
O. 0 
O. (I 

l~Q 0 
~~. v 

O. 0 
O. 0 

22. ::~ 

O. 0 
22. -+ 
~~2 g 

o. (1 

O. 0 
1]:". (1 

(1.0 

O. I) 

-C.:::. 5 
0.13 
O. 0 

91. 3-
e. [1 
O. I) 

. .fC" ~ 
....,. __ 1. I 

1:1. '3 
O. (1 

22. ::: 
o. I') 

O. (1 

TOTAL 
(E:X:CLUDING 

EO~JS::' 

111. 9 
6.':'2.1 

O. (I 

::::;:::~. 6 
57(1. ::: 

O. 0 
44. 7 
6::;.5 

O. 0 
~~ 0 .. v 

547. 9 
ao 
O. 0 

2?r:~. ::; 
O. 0 

22 .• , 
22;::,3: 

O. 0 
22. 4 

:;:"0:3.5 
O. 0 

44. -; 
296. 8 

O. (I 

--~4. 7' 
6:3.5 

O. I) 

O. I) 

( 
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I 
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~l 
'-:. I 

ttl I (,,", :::;:1 I::;:, ,:;::, ul ('Z) t.:;:1 t!) ~I IS' (:' ,::r I:;) I::;:' 

9= 1 ~-i I:; c; I:;:; (j G; t::; I;:; t;:; I::; c:; c:; 0 c; 
~ (CT·, 
f.[ ( 
..JI 

(.) 
a: til 
Iii (C 
1::

:::L (~ 
.J (J.: 
CI..J 
:.. 

I/i 
I.;) 

tJ 
W 

,"", '-'. 
H;:: 
f-v 

~"". 

>-< .-
to- (t: 

:c 
v 

I 

i 
I (:.' I~ C:' IS) I::' i:;:) ::' (::::. ,-:;:, (:;;:1 '::::1 GI CI (:;:, 
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I (~I I!r C;::, (S) C':.':, GI ,::;:, l:i I:;:; .:::' Gr t::1 C"I Gf 
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! 
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I C;:. ~, C· !:.::" c,. 0 .:;:, C;:l (:1 ~! I::, G) .::. (:::' 
I 
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I C:I ('~I GI G; -o:-i ..., '.-: ,::::;:, I:;:) r:::;:! t:-l C::' CJ GI 
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I "T t::'1 I::;' (':' ((, ((I ((I lJ--:, It) {,~I ~~-:, ~--:I 1.[":1 :~I 
I '.-1 ("1 f"" ( .... ! (::' (-;;. :::"1 ,~ ~1 "1 t':, If.; t(1 '::. 
( -. '- -. --
I O"c I)) ((I I)) (T', tJ", !J I (I) ((I ((, ((I ((, ((I r 
I .....; ~ ,-{ 't.-: ...-t ~ "1.-1 ~ '.~~ "':-i ~ ~ ~ a: 
I 
I 
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ATlP.14TIC TOt'ICOD DENS} T'T' 

DENSITYCNQ /1000 eu M ) 

---------------------------------------------------SAI·1PLE TOTFIL 
(A) TIt1::: T![)E ',/OLUhE 'r'OLK-Sr,C (E:>TUJ[; I NG 

[:>RTE [)EPTH (HR: I'Hm (M) (eu I'D EGGS LAr:~\·'AE LRF~' ... 'AE ,TUVENILES EGGS> 
-----_ ..... - ---.---- -------- ------ --------- -----------07./:1.1 .... ·75 S 11 :::0 o. 7 ?-7. 20 o. (.\ :·0. :3 o. 0 o. I) ::0.9 

03:/1.1 ..... 75 11 11:::;0 0, 7 TP'. 40 o. 13 25. g 12. :3 o. 0 ~:.::. 7 
0::;:/1:1/'75 8 11:20 )3.7 9(1.90 O. (1 77. 0 99. (1 o. ~:::l 176. (1 
(; : .. -"1 :i""l~j S 18:0tl -13.2 :37. :-;:~:1 o. 0 30. :3 ,.-,.-. -:- o. I) 113:.2 '-''':''. -" 
8::;:,"·1.:1..,·'~·-;O5 11 :1.:::: 0(1 -[1. 2 ';:'7. 4~] o. 0 193:.8 129. 2 8. 0 ::::;23,. (1 
82,/'11.'''''('5 8 1:::::00 -0. 2 90. SO o. 0 110. 0 23:::,.0 o. (1 :::::63.0 
O::,.l:1.1/-{",S '= -' 23::30 O. e 97. 20 o. ~) 41. :2 ;,0 . .;: o \71 r::~1. ::~ 
O:;/'11/'~;"5 M 2:::;:::0 O. 8 77.40 o. 0 3:8, :::: 129. 2 o. \3 16::::.0 
tZiJ:./11/'?5 8 22: ::1.:1 O. E: 90. 90 c. )) 14?-. I) :t:::~7. 0 0, 8 :;:::0. ~1 
0::/12,··,(3 5 86:::0 -0, ~:;,. 97.2Cf o. 0 132. 7 :1.74. :3 o. (I ::0:::. 6 
0::/12.,·75 1'1 0,:': 20 -0. 2 77. "'::'0 o. 0 2::::4.2 ::61. :=~ o. 13 646. 13 
(13:/12/75 8 ~3r; : ::0 -0. 2 90. 90 o. 13 t:g. (3 :;:::::. (I o. I) 176 ... ) 
(13 .. ··1:::,/('3 S 12:'Yc'I (1. 4 97. 2~) o. 13 o. 0 o. 0 o. \) o. (1 
fl:;:/:t:=:,,'75 H 12:00 o. 4 (7 . ..f·0 (1. (1 116. :: 12. :3 o. (1 129. 2 
O:::/J.:::,-'(':::- E: 12:00 o. 4 90. ::!~3 (1, (; 2::1. I) 5J::~. 1 o. 0 770. 1 
('::'/1::::,·',·,:;; s 1:;::: :::0 o. 2 9C1, 9() o. (I 2::~·. (1 :::::;:. (1 o. 0 110. 0 
O~:/ 1::::,,/75 11 18: :.0 o. :2 77. 40 o. €1 2~;. 8 219. 6 o. L) 24~:;. 4 
€~::/1:::/(5 8 1t:: :~:O ('~ 2 ~)(} ::.);.") o. (1 2:2. [I :::::0. (1 c. (1 252. (1 
(~::/'1::::/75 s ~:4, eo t1.5 97. 20 o. (1 10. :: 1::::. (' O. [1 144. 0 
~12:./ 1 :::./?5 1·1 24: :JO O. ~i 77. 40 (1. (\ S'O. -1 ::;::;::1,9 o. (1 426. :: 
0:: .... 1::;:/··;:':1 8 24:00 o. ~i so. SO o. 0 3::.0 176. 0 ;':1.0 203. (\ 
~3::/19/"5 5 (1'(: 0;:1 o. 2 97. 20 O. 0 10. :: 10. :: O. I) 2~j. 6 
£1?/19/7~i t'l 07:00 o. ~C: T? 4:) o. (; 64. 6 2~:~;6. 7 o. \) 271. :: 
0::/19/-;'5 B 07: ()O o. :2 90. S;O o. (1 77. 0 7::7.1 o. (\ 814. 1 
'::~?""25/75 c 

-' 19:00 (~. ::;: 97. 20 O. I) O. I] :::2.3 €1. (\ ;::2. :; 
f)3/25/7S t" :1.9 :00 O. 3 77. 40 o. (I o. (\ 1CC. 4 o. €I lCG.4 
O:'~/2~/7~j B 19:00 o. :: 5':). ::';13 o. e o. (\ 66. 8 O. I) 66. {3 
£13/26/7"5 5 O();::O O. 5 37. 20 o. [1 o. (\ 61. 7 o. (I 61. 7 

(A) : 5=5URFACE; M=t1IDDl.Ei 8=E:OTTOt1 

3. 1-39 



('---., 

( 

ATLANTIC TOMCOD DENSITY 

[:·ATE 

(,]/2t·; .... '75 
e:;: ... ·2G.,/75 
t.,::.-··2:~:.····75 

8?/26/7S 
82/26/75 
O::,"'2t;./'·('· 5 
C~~~~,··':;-:6/i.5 

€1~/2'~-:-,.·.'7:-; 

t) Z/;2::: .... ·75 
(1=: ... ·'2·:: .. ···'('3 
0:::,0"'2:=:/75 
~:':l ... ·C:_ .... ···?~ 
0-1-,··-'(;J. .. '75 
(t":;'~·'~·~1..···'7::i 

0·:, , .. ·CJ.,··,'·i"::~ 
04/~:~.1.·"73 

O':'~tl···Cl''''·?~5 

c .. ~.~ ';:~ ;;: ...... "(~; 
(:...f.··C2.····7~1 

~1.:;.···e::.: .. ··'7~5 
c~ ~~t ,/0.2 , .... ~· .. 5 
(l4.··C!:~:.···7::~ 

(14:,'(;2,../'?5 

~i..! ... ·O;::./i·~~~ 

84 .. ···C::: .. ,·73 
O~t ./(::::.· .. 7:3 
f~·t.···'O:::/,·(5 

O..; .. ··Oc: .. ·'T5 

(A> 
DEPTH 

I'i 
E: 
s 
/'1 
E: 
s 
f-1 
E: 
s 
fi 
B 
5 
11 
8 
s 
f-1 
(:: 

5 
/'1 
E: 
::. 
11 
E: 
:5 
/'1 
E: 
s 
f-1 

T:ri'!E 
(HR:t1HD 

O~:1: ::0 
~iO: ],0 
e~:. ' -::~~ 
86:38 
06.30 
12:~0 

12:~0 
12:30 
12:?8 
12:30 
12:30 
12:30 
12:30 
12.30 
19:30 
19:30 
19:38 
80:30 
80:38 
00:30 
86:00 
06:00 
06:00 
12:33 
12:30 
12:30 
19:30 
19:30 

(A):S=SURFACE;M;MIDDLE!8=80TTOM 

TJ[:'E 
( t'1) 

o. s 
O. 5 
O. S 
O. 8 
~3. ::: 
O. 13 
O. 13 
O. \':1 
O. 6 
O. 6 
o. .:: 
o. 2 
O. 2 
o. 2 

-0. 2 
-0. ::::: 
-0. 2 

O. 2 
O. 2 
O. :;-:: 

o. " 
O. ·t 
(I 4 
O. ::::: 
0, 2 
O. 2 
O. 5 
£1,5 

SFI>lPLE 
VOLUi'll:: 
(ctJ t'D 

~~. 40 
90. 90 
97. 20 
77 40 
98. 90 
97. 20 
7"(', ,;~O 

5!(( 90 
:,q.20 
77. 4~:::1 

SO. 90 
97. 20 
77. 4~:1 

90. ::;0 
51? :::::~) 

77 40 
90. 90 
97. 28 
77 40 
90 ::'JO 
97. :;-':0 
77. -.0 
90. ::"t) 

97, :::'(1 

77. ~ro 
90. 9D 
37. 20 
77. ·.:"~Ci 

--'-

( 

EGC;S 

O. 8 
O. 0 
O. Q\ 
O. (1 

O. (1 

O. (1 

O. (I 

O. (\ 
~). (:1 

O. 8 
o. 8 
O. 0 
O. 13 
O. 0 
O. (1 

O. (1 

O. (I 

O. 0 
O. 0 
O. (1 

O. 0 
56S. ~; 

O. (1 

O. 0 
O. 0 
8. (1 

O. (1 

O. 0 

3.1-40 

, 

~ENSITY(NQ /~OOO CU M ) 

'.,'OLl(-SfiC 
LAR\'AE 

12:0'. :'2 
1:1.. 8 

O. \) 
51. 7 
11. (1 

O. 0 
O. 0 
O. 0 
O. 0 

1::::.9 
O. 0 
O. (I 

O. 0 
1:1.. 0 

(~. 0 
O. 0 
O. 0 
O. 0 
o. [1 

O. (1 

O. (1 

o. (1 

11. [1 

O. (1 

1C1.0 
O. (1 

O. 0 
O. 0 

LF\;;.:'· ... AE 

12. 9 
22. (1 

(1. (~. 

:12. 9 
O. 0 

51. 4 
...... r:.~ r. 
.:::, ..... , . .:. 
33. 0 
41. 2 
::'1. 7 
44. 0 
10. :::: 
2~~. ;:: 
44. [I 

10. ? 
25. ::: 
:1.1. 0 
10. ::: 
2~~. g 
::::::: (I 

10. ::: 
51. '( 
44. (1 

10. :: 
3::3. ::: 
,'7. 0 
3:0.9 
12. 9 

,iU'·/EN I LE5 

1C1.0 
o n 
0, (3 
O. 8 
O. (1 

(1. 13 
O. () 
C. 0 
O. 0 
(1. 0 
C. (\ 
O. (I 

~3. I-':i 

O. (i 

O. (I 

O. 0 
O. 0 
O. (I 

O. 0 
O. 0 
O. (1 

O. (1 

O. 0 
O. 0 
O. (1 

22. 0 
O. (1 

O. 0 

roT& 
(EXCLUDING 

EGGS) 

142. 1 
::::::.0 

O. 0 
64. 6 
11. [1 

51. 4 
25. 8 
33. 0 
41. 2 
64, 6 
44.0 
10. :: 
25. 8 
55. 0 
1(3.3: 
25. ::: 
11. 0 
10. 3: 
25. 8 
3? 8 
10. ::; 
51. 7 
55. 0 
10. :; 
J::=:, :3 
99. (1 

:0. :3 
1';> q 

( 



r--
( 

-~, 

( 
", 

ATLF:NTIC TOt'1CO[) OENSITT' 

DENSITYCNQ /1880 eu M ) 

SAl'lF'LE TOTAL 
<A) Tll'lE TIDE VOLU;'~E 7'OU(-SRC (D:CUJ[:' I NO 

DATE [>EPTH <HF.:: NHI) <1'1) (CU j'l) EGGS LAF.:',/F:E LAR\.'AE JU'",'Et·.1 LES EGGS> 
-------- ----~ .. - --------- ------ --------- ----------

84/8:::/75 8 :13:::1) O. 5 9>:'1. ;;:~:I O. (I (1 0 2;;',. (1 O. (I 22. 0 
04/;~:9/{5 ::. 00:::::0 O. 2 9?'. ::;:'(1 C. (1 O. 0 O. [I O. 8 O. (I 
~:t:.~·C:~,·J7S 11 00:::0 O. 2 77. '~~:1 O. (I O. 0 25. ::; O. 0 25. t: 
C' ·t.,leS: ..... ?5 E' -' 00:::0- O. :2 9:';:1, ';'~.:) O. [1 O. (I :1.3:2. (I ~:). 0 1::2'.13 
(1~/C9/(:::, ::- 06:00 O. (I 97. 2~':1 e. 0 O. I) 20. ;:: O. ~) 20. C 
(!~/~)}/(5 I-l 06:00 O. (I 77. ·10 O. 8 0.8 116. :: O. 0 :1.1E:. ::.: 
04.···09, ... 75 E: 06: eH) O. [I 9~). 90 O. 8 O. 0 154. 0 O. 0 15·1-. 0 
0·i .. ··15/75 S 12:::0 O. ~; 97. 20 O. 0 O. (I O. 8 ~3. 0 O. (1 
o·~.,· :!-~:, .... 17~5 ti 12:::0 6. 5 77. 40 O. (I O. 13 142. J. O. )) 142. 1 
t!·~/15,/7S 8 12:::0 O. 5 90. 90 O. (1 O. 0 15·t.O 13. 0 154. (1 
04"'1 ~~/";S S :1.9:::0 O. 5 9? 20 O. 0 O. (1 'ti.2 ~). 0 4:1. .. 2 
c,~ ,,' J~~I,,· '7:1 1·1 1::": ::: . .) (\ '5 77 .... 10 O. (1 O. (1 2::: .... Z (~. (1 ;;:::::·l. 2 
C--"t,·/1:1.·· .... (-5 8 :1.9: ::0 ~:I. 5 90. :~) O. (\ O. (1 4~;:t. 0 4·1. C 495. [1 
04/1;::/75 ::: 00:::0 O. :::: 97, ;;:0 O. 0 O. (I O. (I o. (; O. 0 
>:1.-'t .. · .. j 6","'(5 1'1 (1.:1: ::;-'1 O. ::: 77 . .::P::1 O. (\ O. (I 4(';::. I) :1.2. 5< 490. :3 
OLt/·.16t'·7;':~ 8 O~.:): ::0 o. :::: 9~3. 90 O. (I O. (1 209. 0 11. 0 :,20.0 
~:~L1 .. ·'11.:. ... ·73 s Cir~; ; 00 O. :1. 97. 20 O. 0 O. (I O. 0 O. (I O. (\ 
C~"t,~'j 6.····'{5 [,1 06:00 O. :1 7T. ~10 O. (I O. 0 :~61. ::: (1. \) 3:61. ::: 
Z~·~, .. ·j ~':'''''(,5 E: 0:; : C~~.:.1 O. :1 90. 9~:1 o. (\ O. 0 46:2. (I 11. (I 4?:~. (I 
£:··~.··'2·2,"'·l·S c :1.2: ::::0 -0. 2 97. 20 O. (1 O. 0 :1.0. :' O. (I 10. ::;: -' 
(1·:;,/2,';2,/7:3 f'1 12:::0 -0. 2 77. ~~O O. (I O. (1 12. 9 O. (1 1';:> q 
f14/;;:';:,·/75 B 12::::0 -0. 2 90, 90 1:,).0 O. ~) (I. 0 O. I) O. (\ 
€!·i/2::::/75 c 

-' 19:::0 O. (;: 97. 20 O. (1 O. (1 O. (1 O. 0 13. 13 
t14/·~:-:.'/?::~ 1'1 :19: :0 (1. ::: 77. 40 O. I) O. (1 O. (\ O. (1 O. (1 
(I·t/2~~:: ... '75 E: iSI : ::~:1 O. 8 S;(t. 9~) O. (1 O. 0 e. 13 O. (1 O. (1 
04 ... ·2::, .... 73 5 00:::0 ft. 2 97. :;::(,1 O. (1 O. 0 O. 0 O. (I O. 13 
~)4/2:/73 11 0:):::;0 O. 2 77. 40 O. [1 O. 0 12. 9 25. ::: 3:3. 7 
£;·:t/~:3/?5 E: C~j : 3:0 O. 2 90. 90 O. I) O. 0 O. 0 11. I) 11. \3 

<A):S=SURFACE;M=MIDDLE;B~80TTOM 

3.1-41 



/'~, 

',( 

RTLA1lT I C Tor'ICO!) DEN::; I n' 

DAi"c 

84/23/75 
84/23/73 
e4 ... ··~:~:.····75 
8 ... j./2':~.·)f5 
0·;/'29 .... ·'75 
C~/23./·75 

O't.···2·:}/·,:-~, 

~J4 .. ·!2S~.···7::i 
(:...;. .. · .. 2·9/75 
(~·~/::;.O.~.'75 

0'"-1,",':' ~~.1.····7~5 
'~)·1.·'::O/i5 

e·-i,·'=:.=I,··'7::"i 
O ... 1 .. ..'~::~:1, ··'·;~.5 

04."':'::'~:/'{~' 
C~5.···(:6.'··75 

0:::1."( .::. .. • .. 7'5 
O:,~,,'C!::, .. ·75 
~;:;.' ·Ci.; .. ··(·s 
(1":; .. ' (~ r:' •...• "i':,:) 
~) ~~i .. ";~;!:.-. ... ' ~ 5 

~:~~:~ ::~~; ~:~~~ 
(")5/'[:::'/'75 

C~~':}/07/l5 

0::;./'07 ... ··75 
~\5/G7 /75 
06/0]:('.175 

(A> 
DEPTH 

:; 
t·) 
B 
5 
t·, 
8 
s 
1'1 
8 
5 
t'l 
8 
5 
i', 
B 
5 
t-1 
~ <::. 

s 
rl 
E: 
c 
-' 
11 
8 
s 
t'l 
B 
s 

TI,1E 
(HF:: i1HD 

05:38 
05:30 
85:30 
12:30 
~2:30 

12:30 
2f1 : o~:~ 
28:80 
28:08 
88:38 
00:38 
03:38 
85:38 
83:38 
05:38 
12.:0 
12:30 
12:30 
2~.:1. 00 
20': (iO 
20:00 
08:30 
00:30 
80:30 
15:18 
15:18 
15:18 
12:38 

(A) : S:=:SU~:FACE.: 11=11IN:OLE.: 8==E:OTTOi'1 

HOE 
(i1) 

O. to':' 

0. 0 
O. (I 

O. 7 
O. 7 
O. 7 

-t~ . .::. 
-Ci. 2 
--0.2 

O. ::: 
0, :::; 
O. :;:: 
O. 4 
O. 4 
O. 4 
0. 2 
O. 2 
O. :2 
1.. (1 

1. (I 

1. (I 

Cl. <1 
O. 't 
O. 4 
O. :] 
O. 5 
O. 5 

-0. :::: 

SAMPLE 
VOLl~E 

(CU M' 

97. :;-::~~~ 

77. 40 
9~:). 9t"1 
9~::'. ~::-:~3 

77, 40 
90. :::~~) 

97. 2~::) 

7'?, ... ~o 
90. SO 
97. 20 
77. ~10 
90. 9~;) 

97. 20 
77 . .;"~C1 

9;:1. S'O 
97. 20 
77. 40 
90. 90 
99. 45 

15:? 90 
1-14. ::"0 

97. ~:-~o 

77. -10 
90. 90 
97",20 
(r·.40 
90. 90 
97'. 20 

( 

EGGS 

O. I) 

0. '3 
13.0 
'3. (I 

O. 0 
O. 0 
O. (I 

O. (1 

O. 0 
O. (I 

O. ("I 

O. (1 

O. (1 

O. (I 

O. 0 
O. 0 
O. I) 

O. 0 
O. (1 

o. [1 

O. (I 

o. 0 
O. [1 

o. e 
O. I) 

O. ("I 

O. (1 

O. (I 

'---"'. 

3.1-42 

DENSITY(NQ /1080 CU t-1 ) 

'r'OLf<-SAC 
LAP'v'At: 

O. (1 

(1, () 

O .• ) 
O. (~ 

O. 0 
O. I} 

1:::1.13 
O. 0 
O. 0 
O. 0 
O. 0 
(1 ;;~ 

O. [1 

(1. 0 
O. (1 
O. 0 
O. 0 
O. (1 

O. [1 

O. 0 
O. (1 

O. (1 

(I. 0 
O. 0 
O. I) 

O. (1 

O. 0 
O. 0 

LA;:;:'·:'AE 

O. 0 
I). [1 

11. 0 
O. (1 

0. 0 
O. 0 
O. (1 

0, 0 
0. [1 

O. (1 
O. 0 
O. (1 

(1. (1 

O. (1 
O. 0 
O. (1 

O. 0 
O. 0 
(1. (1 

O. 0 
O. (1 

0, (1 
O. 0 
O. 0 
O. I) 
O. 0 
O. 0 
O. I) 

JU'· ... ENILES 

O. (1 

O. (;.1 

O. 13 
O. ;) 
O. 0 
O. 0 
O. (1 
(1. (1 

O. 0 
O. (1 

CI.13 
O. 0 
O. (1 

O. 0 
O. (1 

O. (1 

O. 0 
(1, (1 

O. 0 
O. (1 

O. (1 

(1. [I 

O. (I 

O. (1 
O. (1 

O. 0 
0, (I 

O. 0 

TOTAL 
.: D:CLUD I NG 

EGGS) 

O .• 3 
O. ~Zl 

11.0 
[I, G 
O. 0 
O. (1 

O. [1 

O. 0 
O. 13 
O. (1 

0, 0 
0.0 
O. (I 

O. 0 
O. (1 

O. (I 

O. [I 

O. 0 
O. (1 

O. 0 
O. 0 
O. [1 

0. 0 
0, (I 

o. 0 
O. 0 
O. 0 
O. [1 

~\ 

( .,/ 



( 

HEF;RING DellSIT'l' 

NnE 

(I-'.!."2::/75 
04 ... .'~J:/75 
~i4/:~::. .. ··'T3 
O .... t/23/75 
e':'/·:~9f·'··(5 

iZ14 .. .:::9.···73 
O.:'~/;29.,,'75 

C..:;,~':...S~/75 

(:4/ ~~9, '7~~, 
0..; .. ·'; ,=~,···'·?5 
O,:t.·':::.C,:·'i5 
o·~t."":· ,~I/"7::J 

O~t .,,'-:.0."{':-I 
(i~.~·=.C.···'?::; 

O ... ~/::.-) .. ··(-5 
O~i/~~' 6.···· I~':~ 
0~/C5/73 

05/CS.~75 

05/05/~S 

£~~.:; ,"(,:;/75 
i-·;~.-).,'O.:-:.···· ?5 
0:;,,"'C7/('5 
C:~i,"(:~:"/?5 

('.:~ ... ·C(-'.,··r3 
(IS/Oi.····,5 
OI3 .. ··0?,.,··?5 
05/(:7.····,S 
(1,:. .. ··0.:=::/75 

(A) 
[)EF'TH 

s 
11 
B 
<:: 
-' 
1-1 
8 
5 
11 
E: 
5 
l'1 
1:: 
::: 
11 
8 
5 
I'J 
[;1 

s 
fo1 
B 
s 
11 
E: 
5 
1'1 
8 .-,;:, 

TmE 
(HR: 11HD 

85:30 
03:38 
85:30 
12:30 
12:30 
12:38 
20:00 
20:08 
20:80 
08:30 
00:38 
80:38 
05:30 
05.30 
05:30 
12:30 
12:30 
12:30 
20:00 
20:00 
20:08 
80:38 
00:38 
00:30 
15:18 
15: 1~: 
1~~-: 1::; 
J2:::0 

(A):5=SURFACE;M=I'1IDDLE;B=80TTOM 

TII>E 
(t-D 

O. 8 
O. 0 
O. 0 
O~ 7 
O. 7 
('. 7 

-0. 2 
-0. :<: 
-0. 2 

O. f: 
O. ;:: 
O. ::: 
O. ·f 
O. 4 
O. 4 
O. 2 
101. 2 
~~'. 2 
1. (1 

1. 0 
1. 0 
O. 4 
O. 4 
O. 4 
0. 5 
O. 3 
O. ~3 

-E'.3 

SAt'1PLE 
'·lOLU:-1E 
(eLI t'1> 

97. 20 
77. ~~~3 

~h:1. 90 
97. 20 
77. 40 
9ft. 9~:t 

51? ;;::0 
77. ,10 
90. :,">:1 
97. 20 
77.4(;) 
90, 3(1 
97. 20 
7Z 40 
90. 90 
97. 20 
7~ 40 
98. 90 
99. 45 

~53. 90 
144. 90 

S'? 20 
77. ~o 
90. 90 
97. 20 
('7 . .:.10 
90. 9() 
9'? 20 

( 

EGGS 

O. 0 
o. 0 
O. 0 
O. 0 
(( 0 
O. 0 
O. 8 
O. 13 
8. 0 
O. (I 

(1.0 

O. 0 
O. (1 

13. (I 

O. 0 
O. (I 

O. 0 
O. 0 
O. 0 
O. (1 

O. 0 
o. (\ 
O. 0 
O. 0 
O. (I 

O. (I 

O. (1 

O. 0 

3.1-43 

DENSITY(NQ /1008 ell M ) 

'r'OLK-SRC 
LAF.:',/AE 

O. 0 
O. (': 
O. (I 

O. 0 
0.1:,1 
(1.0 

O. 13 
O. (1 

o. (\ 
O. !Cl 
O. 13 
CI.O 
n 1'1 

8. 8 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
(1.8 

13. I) 

O. 0 
O. I) 
O. 0 
O. 0 
O. 8 

LAR ..... AE 

O. (1 

o. (1 

1,01. (I 

I). Cl 
O. 0 
O. 0 
O. 8 
O. 0 
O. 0 
O. 0 
O. 0 
O. D 

10. J: 
O. 0 
o. 0 

10. :: 
O. (I 

O. ~J 

20. 1 
t:.5 
6. :3 
O. 0 
O. 0 
13. 0 
fJ.O 
O. (1 

O. I] 

O. 8 

~TU'·"'Et·~ I LES 

O. (1 

O. (I 

O. I) 

o. (I 

1).0 

O. 0 
o. 0 
O. (1 

(1. [1 

o. 0 
o. (1 

IJ. :) 
O. 0 
O. 0 
O. 0 
O. (I 

o. 0 
o. 0 
O. I) 

O. 0 
o. 0 
O. I) 
o. 0 
O. i,:) 

O. 0 
O. 13 
101. e 
o. 0 

TOTAL 
(E;,,:CLLlDING 

EO!]S> 

O. ~Zl 

O. [I 

o. 0 
l1. e 
O. I) 

O. 0 
O. 13 
13. 0 
8. (1 

O. 0 
O. ~3 

O. 0 
10. J: 

O. 101 
O. I) 

10. ]: 
O. 0 
O. 0 

20. 1 
G. 5 
6. 9 
O. 0 
O. 8 
O. 0 
O. 13 
O. 13 
O. 0 
O. 0 

.... \ , 



/'( 

HERRING C·EI·ISI1'1' 

DATE 

86/0::/75 
(:6/'0::;:/75 
(~:S .. /:.~:J:/·75 
O~/O:/75 

86/C3/T5 
e'::·"··::~4f/·75 

~::~' .. 'e~~ .... 75 
t~:,·;.··C'~r'··73 

Cl:;.··(~-ti··(·5 

;~! f.. ,',. -.::':;"~' ';:-~; 
O:~·,,··.=;,J.I···?5 

t!S."'lC!/75 
(' .. ::.··lD.···75 
Or~: ... :l (:.···'?5 
Cr;; .. ··· 1 (1,,'-;:' 5 
t~>:'.·)j 0/75 
C,:::., ''::''0/7"5 
O'~,··'lC ... ·(·5 
f::·:..··'iO ..... 75 
Cr:. .. ··l0.···-;·3 
O!S,··I J(I,,·'75 
(;6/.1.0.····"'5 
(1 .. :.··'10 .... 75 
[',.::.··1 C."":' 
C~:./10/'?S 

~)6/10/i 5 
O~. ':t (~ .. ··(··~5 
0:·:..· ... 10,··75 

(A) 
[:'EPTH 

11 
8 
~: 

1'1 
8 
5 
t'1 
E: 
S 
1'1 
E: 
5 
H 
8 
S 
H 
E: 
S 
11 
8 
5 
f'1 
B 
,:.. 
11 
l~ 

s 
1'1 

TH1E 
<HF-~: 11HD 

12:30 
12::0 
28:30 
20:30 
20:30 
80:30 
00:38 
eo::.o 
(:"1 ::::::C1 
04 ::.D 
(H :::)) 

1::: 27 
13:27 
13:27 
13:39 
13:~9 
13:33 
13:50 
13:50 
13:50 
14:01 
14:01 
14:01 
14:12 
14:12 
14:12 
20::;::2 
:::0:22 

(R):S=5URFACE;M=MIDDLE;8=BOTTOM 

T I C'E: 
( 1'1) 

-0. ]. 
-€1,3: 

O. 6 
13 . .:. 
O. f. 
O. 0 
O. 0 
(1 (1 

O. 5 
O. 5 
O. 5 
i;.1. t~ 

O. 6 
O. 6 
O. 6 
O. (:: 
(1 6 
O. E: 
O. 6 
'J. 6 
O. .::: 
O. 6 
O. 6 
O. .:. 
O. 6 
o .:. 
O. :3: 
O. ::; 

SAMPLE 
~L~E 
(CU M) 

("? 40 
9~J. 51) 

97. ~?O 
77 40 
90. 93 
97. 20 
7~. 40 
90. 90 
77.4(1 
77.40 
90. 9:3 

5. ~O 
4. :~O 
5. 05 
5. 40 
·f. ::::D 
5. O~3 
5. ~iO 
4. 30 
5. 05 
5. 40 
4. 30 
5. (~\~~ 

5. 40 
4. :'0 
5. O~i 
5.4(:1 
4. :;0 

( 

EGGS 

O. (l 

O. I) 

O. (I 

I). 0 
~::J. (1 

O. I) 
O. (1 

O. (1 

O. 0 
O. 0 
0.0 
O. (1 

O. I) 
O. I) 
O. (1 

O. I) 
O. 0 
O. tJ 
O. I) 
O. 0 
O. 0 
O. ~3 

O. (1 

O. (I 

C!.O 
(1. (1 

O. 0 
O. (I 

3.1-44 

DENSITYCNQ /~808 CU f'1 ) 

'r'OLK-SAC 
LRR'·iAi:: 

O. 0 
o. 0 
o. (1 
c. (1 

I). (1 

o. I) 

o. 0 
o. I;) 

o. (1 

o. 0 
o. (\ 
o. (1 

o. [1 

o. (\ 
o. (1 

13. (I 

O. (1 

o. (I 

(I. (1 

(I. (I 

o. (1 

o. 0 
o. (1 

o. (I 

O. [1 

O. (1 

O. 0 
O. (1 

LAR'·/F;E 

O. 0 
O. 13 
O. 0 
O. 0 
~l. (l 

(t.O 
O. [1 

11. (1 

O. 0 
O. 0 
O. 'J 
O. 0 
O. (1 

O. [1 

O. 13 
2]:~~. £; 

O. 0 
1 .-.<= r. ,:,,:.,_1, .::. 

o. (\ 
O. (I 

O. 0 
O. 13 
O. (1 

O. (1 

O. (1 

O. 0 
O. 0 

23:2.6 

JUVEt·l I LE:S 

O. 0 
(1. (\ 

O. 0 
O. 0 
O. I) 

O. 0 
O. 0 
O. 0 
(~ [1 

O. 0 
O. (1 

f:1. (1 

(1. (1 

O. (1 

O. (1 

O. <) 

0, 0 
O. (I 

O. (1 

O. (1 

O. I) 

O.fl 
O. 0 
O. (1 

O. 0 
O. 0 
O. 0 
O. 0 

TOTAL 
< E:>·:CUJD I HI] 

EGGS) 

O. 0 
O. (I 

O. \J 
O. 0 
O. 0 
O. (1 

O. 0 
:1.1. (1 

O. 0 
0.0 
O. 0 
O. (1 
O. (1 

o. 0 
o. 0 

232. to 
O. 0 

1:;:5.2 
O. ~I 

O. (1 

O. 0 
O. [1 

o. 0 
O. (1 

O. 0 
O. 0 
O. 0 

232. ,:, 



/' 

( 

HEF:F: I NG C'DE I TT' 

I)ATE 

C'7-/5.(i/75 
~I!:::./;' ()./'75 

0,::-:/j. c~, ,,(':; 
8:;/ .:tCl,,'75 
C;:;·;/.i.n.·'75 
~:\t:',·" ~ .), "7'5 
t'l:;·".·} 10/7~-; 
C·:.~(·'j.C~./?5 

e6. 'J.0.· ... 75 
C::::/·1~),···?5 

l!:.-.,/.~ ~J,·/·,-:-5 

(!I:." lC~.··(5 

(~.:::/E:, ',5 
(,·::'/.11/75 
(:!:~,,'.1 .1/'"(5 
(.~.:-:,".1_1.··7S 

t~:':'/j 1- .... 7:. 
~~t.:.,' 1.1 .... i·3 
(~r-.:: ..... l1 ... '?5 
IC:,,·.·' 11,/;-'5 
CL~~/.1. J/7~S 

C ';,/11,'" ',7'::~ 

C'::,,·J.1.-·,:; 
05/1.1/"£'5 
C!€'/il/7C, 
Ci":::/1:1/75 
0,0'::.'1:1/75 
OC/11/75 

(A) 
DEPTH 

E: 
s 
H 
8 
5 
t'1 
8 
.-::. 
tl 
B 
5 
1'1 
E: 
s 
I·j 
E; 
s 
11 
B 
.-:; 

t'1 
E: 
5 
1'1 
B ,... 
::. 

11 
B 

TH1E: 
(HF:: mID 

~:o; ~~'2 

20:41 
20: ... 1 
20:41 
20: s·t 
2:0: ~:'f 
20:!"S...:f 
21: :lei 
21:1.0 
21:10 
21: ~:::7 
21: ~:? 
21: :,,'{' 
eo: iJ7 
eo: O~':' 
00:07 
t':~O : :1} 

00: 1:"! 
co: J? 
on. ::::1. 
w): :;:.t 
00:::::1. 
eU:,,13: 
OC:4? 
(:0: -/:: 
€·o:s:::: 
00:58 
[:0: ~:;E: 

(A):5=SURFACE;M=MIDDLE;B~BOTTOM 

TIDE 
<i'1> 

O. ? 
O. ? 
O. 3: 
O. }. 
o. ::: 
fl. 3 
O. 1-
o. :::: 
o. ? 
O. 1-
(\. :;: 
O. :: 
o. ? 
O. :3 
O. :3 
O. 9 
O. 5' 
13 :3 
O. :3 
O. :3 
O. 9 
O. :3 
O. 9 
~:1. 9 
o. 9 
O. :1 
O. :3 
O. ~-=J 

SAMPLE 
~L~E 
(CU M) 

5. O~5 
~-I ....... ~O 

..•. :0 
5. o~s 
5. 40 
4. ?-O 
5. 05 
5. 40 
4. :,0 
5. 05 
5, --iO 
4. ::0 
5. 05 
:'5. ·~o 

4. ::0 
5. ()S 
5 .... ·HJ 
4. :;:0 
5.0::. 
5. ~iD 
4. ::::0 
5. 05 
5. 40 
4. ::0 
5. 05 
5. 48 
4. 30 
~ 05 

( 

EGGS 

O. \3 
O. 0 
O. 0 
O. 0 
O. (I 

O. 0 
O. 0 
O. 1) 
1). 0 
O. 0 
o. [1 

O. 13 
O. (1 

O. (I 

o. 0 
O. 0 
O. e 
O. (:1 

(t. (1 

O. I) 

O. [1 

(1,0 

O. (I 

O. 0 
O. 0 
O. 0 
O. 0 
o. 0 

3.1-45 

DEHSIT'T'(I·iO ..... '1.000 ell i'1 ) 

'r'OL~(-SAC 
LAF: .... 'nE 

o. c 
o. I) 

o. I} 

o. 0 
o. (\ 
o. 0 
o .. 0 
o. 0 
o. 0 
o. 0 
o. (I 

o. 0 
o. (1 

o. 0 
o. 0 
o. (1 

o. 0 
o. () 
o. 0 
o. () 
O. 8 
O. 0 
O. 0 
O. 0 
O. I) 

o. ~) 

O. 0 
[1, (1 

LAR\,tRE 

O. 0 
1:::~5. 2 
2:::2. 6 
:t:?;:::. l) 

::70.4 
9=:~). 2 

O. 0 
1:::5. ~:: 

O. (I 

O. [1 

0. \:1 
2J:~2. as 

O. 0 
O. 0 
o. (\ 
O. 0 
O. (1 

C. (I 

0.0 
O. (1 

o. (\ 
594. 1 

Cl.0 
O. (1 

3:96. 0 
0.0 

232. 6 
O. 0 

JU'· ... ENILE5 

O. [1 

O. (1 

O. 0 
O. [1 

O. (3 

O. (1 

O. \3 
O. 0 
O. (I 

O. [1 

O. (1 

O. 0 
O. 0 
~::1. 0 
O. 0 
O. 0 
O. 0 
e. [1 

O. I) 

O. (I 

O. 0 
O. 0 
O. 0 
O. 0 
O. I) 

O. 0 
O. 0 
O. 0 

TOTAL 
<E:-:CLUDING 

EGG::') 

e. 0 
1:::5. :2 
2?-2 6 
198. a 
370. 4 
93a 2 

O. 0 
1:::5.2 

O. 0 
O. 0 
O. 0 

2:~2. 6 
O. 0 
O. 0 
O. I) 

O. 0 
O. 0 
O. 0 
O. I} 

O. 0 
O. 0 

594. 1. 
O. (I 

O. 0 
:~96. (1 

O. 0 
232. 6 

O. 0 



~ .. , 

( 

HEF:F~INi] DE}(SIT'Tt 

C'ATe: 

[I~::./1.:r·75 

Cr-.:~ .... ·.t~.;/-;:·~3 
i:: E,,, , t::_,····,-:·::~ 
c(..···j ... ; .. ",:-~:; 

C<~·::.···~ ~"('..:; 

(1 ;::.~. J ~ ... ,/ /~3 
(:7. .... .11 .... -;;·5 
o~--:.··ll, '''':"';:. 
(1~::/j .... 5 
(~~:.~·1 .,.. 5 
CI.:- ,,'.1 /' ,_, 
.::~:.,' .t.", ,." "?~3 
r.··· ',""" '-:"C ., r;./ ..1.), ; • ,_, 

O·:~.·'1.:~/?~; 

O-::.···:1.5_(··7~; 

0i:-',".1.7/?:5 
0.:.::,'- j ~·".~'·;'·5 

O-::-:.,.'j '?/(':3 
,?i,:~"" j '7 .... 75 
C;:.:,.'l ;","7~3 
C~:: .. ·-'17 /~:'5 
C:::..··l·,:"'/?t3 
Cr:',/l';:",'}?5 
Ci::, .. 'J 7/7!:~ 
~~;.:.,,1J.7 .. ·'·(S 

(:,::.···1·;: .. / ~~j 
o~~··,···.:. ·?,·?~5 

Of..··ll/iS 

(A) 
DEPTH 

5 
H 
E; 
s 
1-1 
E; 

::: 
1'1 
[; 

s 
1'1 
E: 
s 
1-1 
E; 
s 
1'1 
E; 
<:: 
-' 
1,1 

E: 
s 
1,1 
E: 
5 
n 
E: 
s 

TIt'IE 
(HF: :HHD 

0:; .l:1~::t 
0':; , (I~J 
(:5:00 
e:5.:1.7 
05.17' 
05:17 
85:32 
03.~2 

05:22 
0546 
O~.·,: .:tr:?: 
e::-; .:.~:; 

(!c. . C~~~ 

06:82 
06:82 
13:58 
12.58 
13. ;:,:::: 
14:18 
14:18 
14:18 
14.21 
14:21 
~4:21 

14:;2 
14:32 
14.32 
14:41 

(A):S=SURFACE;M=MIDDLE;B=BOTTOM 

TIDE 
(1-1) 

-0. 2 
-0. ~ 
-0. 2 
-0. 2 
-0. 2 
-D. 2 
-0. 2 
-0 ~ .. ' ~ .. 
-0 .. ~ 
-I) :::: 

-0. ::2 
-(t, ::~ 

-[1.2 

-0. 2 
-0 2 
o ;:: 
o. ~=; 

o. ::=: 
o ;=.: 
o. ::~ 

O. 8 
~ 8 
O. 8 
O. 8 
o 8 
o 8 
O. 8 
O. 8 

SAMPLE 
VOLUME. 
(CU M) 

~5. 40 
4. :':0 
5. (:5 
~~. 4';~ 

-t. :0 
5. ':i:5 
5 . .:.1() 

4. ::0 
5. ()S 
5. 4() 
.~. ::;,':1 
5. 05 
5. 40 
4. ::0 
5. 05 
5 .... 10 
4. :::0 
5. 05 
~ 48 
4. 38 
5. 05 
5. ~O 
4. ::0 
5. O~. 

~I. 40 
't. 30 
5.0:5 
~;. 4::1 

.,..,...... ........ 

( 

EGG::: 
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1:1. :3 

. -"C'" C" 
':':.,_' •• _1 

27. 1 
ii. :3 

7. ;1. 
27. :1 

O. (I 

49. 6 
O. 0 
O. (I 

O. 0 
13 .. .; 
11. :3 

O. 13 
O. (I 

~:1. 0 
14. 2 
67. :3 

3i~' :~ 
20J:~ 3: 

3:5.7 
595. 7 

O. (I 

42:::5. 7 
O. (I 

JU ..... ENILES 

13. 0 
(1. (I 

O. (I 

13. (I 

O. 0 
O. (1 

O. ~) 

O. (I 

O. 0 
O. 0 
o. (1 

o. 0 
O. 0 
e. 0 
O. (I 

O. (I 

(1 0 
O. 0 
O. 0 
O. 0 
O. I) 

O. (I 

e. (\ 
O. 0 
O. (\ 
O. 0 
O. 0 
O. 0 

TOTAL 
(E::<CLUC·ING 

EGGS) 

2:1.. :;; 
13. 6 
'~.=- ~ .... 1_ ..... 1 

4q "7 
-' .. 

27. 1 
11. :3 
2:::. 4 
40. 7 

O. (1 

99. 2 
81. 3 

O. I) 

1).0 

13. 6 
11. 9 

O. 0 
O. I) 

O. (1 

14. 2 
122. (1 

440. 5 
14. 2 

2~33, 3-
::5.7 

765, 9 
O. 0 

5i42. 8 
85. :1 

''. 



( 

STRIPED BASS DENSIT~ 

r'ATE 

06 .... ·:10 .. /75 
~:16,···1 O,/7~5 

8.:,:,/' .1.~~'./7:) 
~:~-:: .... , '::'.C1/~75 
O-:'.·'1!~~/75 

C-S,,'10/75 
C·t:: .. ·'1;=~/it3 
(.~.::/ 10./75 
Or::./10/TS 
c,:: ... 'l~:I .. ·"7:~ 
CI;/1~=I""'(~5 

Cr;, . j .• ~l/ 7':~ 
(~~. ·~t~:1,/i5 

C:.?," J..~=1/'iS 

(~t-':: ... ' 1 ~:'1.····7:, 
(1':'.··JO.··75 
ljS .. ···l0 . .'7"5 
(! r:.,' . .1. l:~ ..... ~ .. 5 
()~:','··'!'O""75 

C',~:.,··lCl,.'·~5 

0,.:: .. ··.:0 .. .-'75 
(;::'."" .1.1=1 ..... 7::; 
(l'':' .. '''-;'''O,,''7S 

C'; .. ··ll:, . ./75 
l'1;.··'l L:! ..... ·,75 
(10 .... 1()/7·S 
e€. ... ·11.··.'7'5 
(ir;. ..... :Ll./7~5 

<A) 
C'EF-TI-! 

f'1 
B 
5 
i'1 
8 
,;:. 

;.\ 
c: 
s 
1-1 
c· 
s 
r·! 
8 
s 
i'1 
f=. 
-' 
s 
,'1 
8 
:=: 
t·! 
E: 
:; 
f'1 
B 
s 
t'l 

TIt'1E 
(HF::i-1HD 

12::1.5 
1:;:: i5 
12: :1:~3 
12:30 
12:38 
12:40 
12:48 
12:40 
12:50 
12:58 
1250 
20:01 
20:01 
20:81 
20:16 
20:16 
20.15 
20.26 
20:26 
20:2G 
20:37 
20:37 
20:37 
20:50 
;:'~1 : ~50 
20 . :;'.~1 
00 
00. 

(8) : S=::'·UPFACE.; l'1=I·nr.'[:oLE; E:=E:OTTOl'1 

TIDE 
(t.1) 

O. 6 
O. ;:, 
O. 6 
8. 6 
O. ,; 
o. ;;. 
~1. ,; 

O. 6 
O. 6 
O. tS 
O. r'; 

-0. ;; 
-0. 6 
-(1.6 

-(to rS 
-0. 6 
-(1,6 

-0. ;; 
-0. 6 
-0 . .:: 
-0. ,; 
-0. f. 
-0. .:, 
-(1 . .; 

#·0. t; 
-0. 6 

O. :;: 
O. :: 

SAMPLE 
VOLUME 
(CU 1-1) 

6. 15 
7. 00 

1.1.. 7~':'; 

6. 15 
7. 00 

11. 75 
6. '15 
7. 00 

11. 75 
6 .. 15 
(. 00 

11.75 
f7-.15 
7. 00 

:11. 75 
6. 15 
7. (1(1 

11. 75 
6. 15 
7. OCt 

11. 75 
6. 1~~ 
7. 0(') 

1.1. 75 
6. 15 
7. 00 

1.1. 75 
6.1'::; 

/~-"'\ 

( 

EGCjS 

O. (1 

O. (I 

O. (I 

O. 0 
o. (1 

O. i3 
~). (1 

O. (I 

o. 0 
O. (I 

O. (I 

O. 0 
(1. (I 

O. 0 
o. 0 
O. 13 
O. 0 
o 0 
O. (1 

(1. 0 
O. (1 

o. (1 
(1. (1 

O. (1 

O. 0 
O. (I 

O. 0 
O. (1 

3.2-4 

L'ENS I T'T' (NO. /1000 ell N ) 

'T'OU(-SAC 
LAF.:'·/flE 

O. ~~1 

714. :3 
i~1. (1 

O. (I 

O. 0 
(I. 0 
O .• ) 

42:3 . .:, 
O. 0 
O. 0 
O. 0 
O. (1 

O. (1 

O. 0 
O. (1 

O. 0 
O. 0 
O. (1 

O. 0 
O. 13 
O. 0 
O. (I 

O. (1 

O. (1 
O. 0 
n n 
O. 0 
O. (1 

LAR'·/AE 

O. (I 

1000. 8 
8. (1 

O. (1 

:142. 9 
170. 2 

O. 0 
57:1. 4 

0.0 
O. (1 

1.714. J 
O. 0 
O. (1 

O. 0 
O. (1 

O. 0 
13.0 
O. ;) 
O. (I 

142. 9 
O. I) 

1.62. 6 
O. 0 

:35. :1. 
650. 4 
571 .. { 

:::5. 1 
4:::;:'. ::: 

JU ... ·'ENILE5 

O. (1 

O. (1 

€1. (1 

O. (1 

O. 0 
(1. (1 

O. (1 

O. 0 
O. (1 

O. I) 

O. (1 
O. 0 
O. (1 

O. (\ 
O. 0 
D. (1 

O. (1 

O. (1 
O. 0 
O. (1 

O. 0 
O. (I 

O. (I 

O. 0 
O. 0 
O. (1 
O. 0 
(1. (1 

TOTAL 
< E:":CLlJC' I NG 

EGGS) 

O. (1 
1714. :s 

O. (\ 
13. (1 

142. 9 
1.70. 2 

1~1. (1 
1000. (I 

O. 0 
O. 0 

:17:14. J. 
o. (') 
O. I] 

O. I] 

O. \) 
O. I] 

O. 0 
O. 0 
O. I) 

142. :3 
O. (\ 

:162. 6 
O. (\ 

:~:5. :1 
650. .... 
571. 4 

:::5.1. 
4:::7.8 

) 



Ct.: 
I-
1/1 

ro. 

::: 
::J 
(~t 

C':' 
lSI 
~I 
.-l 
'. 
g 
"'-
"-" : .. 
l-
H 
t(l 

GJ 
C. 

I 0 
I Z 
I .J ...... ,-, 
HI: G l/, 
II- ::' (:) 
10 .J (:) 
I I-U W 
I X 
I W 
I v 
I 
I 
1 
I If, 
t W 
I .J 
I H 

I rD I 
I ::-
I ::J 
I 1-, 

I 
I 
I 
I W 
I (( 
I ->-
I Ct: 
I 'I 
I .J 
I 
I 
I 
I 
I U 
I a: ttl 
t I..fI II 
I I :=-
I ~er.: 
I .J 'I 
I 0 .J 
I :~ 
I 
I 
I 
I 
I ll, 
I 0 
t t) 
I W 

W W '-'. 
.J:::::: 
u. =, 
~ .J =, 

CI (J 
U'j ::-- ....... 

w 
w '-'. 
H ""-
I- ,." 

(-', 

Z 
WI-< 
::::=: 
...... .. 
I- et:: 

:r: 
",-" 

I 
I~NN~~0~M~~MroMQ0~0N00N0000000 
I ........................... . 
1~0ro~~~~~0romM~00~Qm00m000Q0Q0 
Iro~M~roN~N~Nm.-l~ ro N N 
IN~~~ ~m00~N.-l~ N M M 
I ~ (".J .,; (""', ~ iJ~' C"- (".J ('.J 
I 
I 
I 

I 
I 
10000000000000000000000000000 
I ........................... . 
10000000000000000000000000000 
t 
I 
I 
I 

I~NN~~0~M~~MroM00~0N00N0000000 
I ........................... . 
1~0ro~~~~~0romM~00m0m00~0000000 
Iro~M~roN~N~N~";~ ro N N 
IN";~~ ~~00~N~~ N M M 
I ~ (".J ~ (""', '.' ~~, r·- ('.J (".j 

I 
1 
10000000000000000000000000000 
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
10000000000000000000000000000 
1 
I 
I 

10.-100000000000000000000000000 
1 . . • . • • • . • . • . • • . • . .• .... . 
10m00000000Q00000000000000000 
1 ((, 
I 
I 

10~~0~~O~~0~~0~~0~~O~~0~~Q~~0 
I '1" r·- ~ 1:;:1 r· .. ~ Z:~) r-'- ~ GI r··.. ~ .::;;) r·,- '.-1 ':;::1 f·· ... ~ (:;) i-'- "="'" IS) r '- "='"1 C:' ('- ":'"'i I::L' 

I ........ '.' ................. . 
I~~~~~~~";~~~~~.-I~~.-l~~";~~~~~~~~ 
1.-1"; ~ .,; ~ d ~ .,; .,; 
I 

IMMMMMMMMMMMMM~rororororororororororoooooro 

:~6666666ci66666666ci6666666666 
1 I I 1 I I I 1 1 I I I I 1 1 I 

Z 
Cf 

1 l-
f -::' I.D I·D I·f' lr~ ({) to --:t' 7 "1" (-,j ("·1 (,! (-"I ]' .... \ (", f '- ("'- r·,- C·J C·J (\1 (,(1 Lri if) j".- r···· r"- l-
I C.~I ~ "t:'1 ~ f"'l (',"1 r·", ~-:I tf') t:~1 ~ .-{ .... -f C! (:::1 !:l .. -I .-:-1 ":"'"i ( •... , 1'-"1 f"'1 ... t ry- "T !J~I ~-:l ;,:~! c-
I···· ffi 
10Q00000000~.-l~~~~~~~~~D0~~~~0 " 
10000000000000000000000000000 ffi 

I ~ 

~~~~~D~000~~~~~0~~00~0~~00~~ 
C'- I~ r·- C~ r·o r~ r·o r·o r'o ! .. _ r·o r·. r·o r·. r·- r·- r·- r·- fo r·o r·o r·o i·. r·· r·o r"o "0 f'-

.J 
,-::, 
c. 
H 

t= 
::::: 

ILl '-", -". . ..... ". "" ". ". ". • ". ", ". • ". • .... -", ..... •..• •.... •... •...• . ". "" •.... 0.... -", 0 •..•• ". "" ..... 
I- t ~i '.-1 _I .-j rl ..; '" ..; -.; ..; ..., ~ ...; ..; .,.; ...; .-1 0--\ -\ --1 -\ ., .-l .-l .-l .,; .-l ...; 
a: ,,-I ~~ ~~ --i ... -1 .... ; -1 ...-l .-i ...... 1 ....; ~~ -:-1 ....-1 .-1 \-l .~! -1 ~ -i . .-t -.:-i ...-j ~ ...-1 ...-j ......-! .......f .....-i 
C. I .\ ............. -'" ............ " ................................ " ..... ' ...... " ...... -' ..... "" .......... "" 

I.D 1.(1 III I:) I.!.I f D 1. 1:, '.:) 1.(1 f (. I f. I 11 I.!~I I !", I,;'" f Cl I L; I.=":, I ':~I ((. I,Ll I :.."\ I.:':, I ~:, '.(1 ',(I 1.(1 I:) 

0~000000000000000000000QQ000 



( 

STRIPED BASS DENSITY 

v;=ITE 

06.····1:·.,/75 
O:S./l'? .. }7S 
O·S/lr~ .. ·?5 
0·;'/17/75 
('.;:.,' '1 ~ .·..r7~1 
('::" ·17,..'7~, 

C'!r.:.,·'17, .... 7S 
rl~.::.···l ? .... '7~S 
C:~, .. ··j. 7/7':5 
(.~-.:..····i7.·· .. ?5 
~>:~ .. 'li/7':; 
~~~6/ 1-;-· ... ·i75 
[:,.:,.··'17,·/75 
(~r;""'17/~5 
(L,;, . ..!. '? :,'75 
(~.;. ·J.~.··7S 

C'::,'·17i·'7~3 

Ct.:. ... ·17./~· .. 5 
C~::.· .. 17,· .. 75 
(;,.:: ..... 1.7 ..... 75 
O:.::.···17 .. /7r::~ 
(16/17,.'75 
0·; .. ··1·,7"'/-;-"5 
O·:..·'17 .. ..'·;-:~ 
CI·; .. ·.'.!.7 .. ···t:.~5 
Or:::.··'17 .. ··~··~3 
Cr:..···i7 .. /~;·5 
06/17/75 

(A) 

DEPTH 

s 
t·l 
t:: 
::: 
1-1 
E: 
s 
H 
E: 
s 
t'1 
8 
s 
t'1 
E~ 

s 
t'1 
E: 
'::-

t'1 
E: 
s 
H 
E: 
s 
t'1 
E: 
s 

Tlt'!E 
(HR: iHID 

12:0(' 
:12:07 
:1.2:07 
12. ::;; 
12: -;;:2 
12. 
12:51 
1251 
12:51 
1:.04 
1::04 
1::0i 
13:16 
1:.1~ 

13:16 
2.1.: 1 ... 1 
21:14 
21:14 
21:28 
21:28 
21:28 
21:41 
21.41 
21'41 
~~1. : r:,7' 
21 : ~~~.";' 
21.:57 
22: 1,.1 

(A):S=SUPFACE;M=MIDD~E;8=80TTOM 

TIOE 
.: t'1) 

-0. 9 
-0. 9 
-0. 9 
-0. 9 
-0. 9 
-0. 9 
-0. 9 
-0. 9 
-0. 9 
-0. 9 
-0. 9 
-0. 9 
-0 9 
-8. 9 
-0. 9 
-0 4 
-0. 4 
-0. 4 
-0. 4 
-0. 4 
-0. 4 
-Q 4 
-0. 4 
-0. 4 
_1:\ .t~ 

'1 
4 
4 

SAMPLE 
V~U~ 
(CU M) 

11. 75 
6. 15 
7. 00 

11,75 
E., 15 
7. 00 

11. 75 
6. 1~5 
7. (10 

11.75 
6. 1:5 
7. 00 

11. i:j 
t':-. 1~3 

7. (\0 
11. (5 

6. 15 
7. GO 

11. i5 
6. 15 
7. 00 

1.1. 75 
6. 15 
7. (i(l 

:1.1 .. T5 
6. 15 
7. ()O 

11. i5 

,.....-...,. 
( 

EGGS 

O. :3 
O. ('1 

o. 0 
O. 13 
O. 0 
O. 0 
O. 0 
o. (1 

O. 0 
O. 0 
o. (; 
13. 0 
O. 0 
O. (1 

o. (\ 
O. 0 
o. Ci 
o. [\ 
o. 0 
O. (1 

O. 0 
O. 0 
O. C: 
O. ;) 
O. (\ 
O. 0 
O. 0 
O. (I 

3.2-6 

DENS IT'T' (NO. /10(Zn) CI.t ~1 ) 

'T'OLK-SAC 
LAF.:' .... F,C 

O. 0 
O. (1 

O. 0 
O. (I 

~:::I. (I 

O. 0 
0, 0 
O. 0 
o. 0 
O. (1 

O. (1 

O. 0 
O. (1 

o. 0 
O. I) 

O. 0 
O. (1 

O. (1 

O. 0 
O. 0 
(I, 0 
O. (1 

O. 0 
O. 0 
O. 0 

162. 6 
O. 0 
O. 0 

LAR',/AE 

13. 0 
13. (I 

O. 0 
~:::1. I) 

~). 13 
O. 13 
O. 0 
O. (I 

o. 0 
O. (I 

O. 0 
O. 0 
(1, (1 

O. 0 
O. 0 
o. 0 
O. 0 

142. 9 
O. 0 

162, 6 
142. :3 

:::5. 1 
1"::2. ,S 
2:::5.7 

O. [1 

162. oS 
42:~:. is 

O. (1 

JU·· ... ENILES 

O. 0 
O. 13 
(1, 0 
O. (1 

O. (I 

O. 0 
O. 0 
O. 13 
O. (1 

O. 0 
O. 0 
O. I) 

O. 0 
13. 0 
O. 0 
O. (I 
(1. >3 
O. (I 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 13 
0, (1 

O. 0 
O. I] 
(I, (I 

TOTAL 
(E~-O:CLUC'ING 

EGGS) 

O. 0 
O. (I 

O. ~) 

I). 0 
O. I) 

O. 0 
O. 13 
O. (I 

~). 0 
O. (I 

o. 0 
13. I) 

0, 0 
O. (1 

O. (I 

O. (I 

~:::I. ~) 

142, 9 
O. (1 

162. 6 
142. 9 

E:5.1 
162 . .:: 
2:::5.7 

O. I) 

325. 2 
42~::. 6 

U. U 

( 



( 

STRIPED BASS DENSITY 

DATE 

06.····~M7/75 

Of..~·17,/75 

0;, .. "1:::/75 
es ..... l::: .... (:.~ 
(~f./·1;:; .. ·.'(·::S 
06,/1.::;:/75 
[:>;.···1:;:.···7-.. 5 
CI;.: '1.:;:,,"7'5 
(:6. ''1:::,/75 
86.·'18,'75 
C~'i8/7S 
(1r:..·'1::;~,····75 

C7;:/1:;:,····7!5 
~:::16.··J::: .. ···7'"5 
Or:···).1.!;:: .. ··75 
Or:"": ,,·'.:L::::,·/75 
(1 r:', .. ' l.:::/~:; 
O~;., ',::, :::.·.";:~5 
e.:,.·'"1. !;: ... ··i~5 
0.:: .. ··1::: ..... 75 
(~:::,/.1 ::!,····?S 
(1':. .. ··.1.:::.··75 
o~.::.··~ 1::: ..... 7~j 
Or:'.,'" 1:;: .. ··';'5 
C!r;, ·1::: ..... 7:5 
C~.::.···1;::: ..... 75 
06,··'J.:::/i"S 
(if;,"l::::/'?5 

(A) 

('Ef"TH 

i'1 
t=:: 

s 
;'1 
8 
s 
t-1 
E: 
::: 
H 
t=:: 

'5 
t'l 
B 
5 
r'l 
[;: 

:::' 
r'1 
E: 
5 
r'j 

E: .-
::.' 
t·j 
8 
5 
j·l 

TU1E 
(HF.: : t-1I N) 

22:'14 
22.14 
131 :1:;:: 
01:12 
01:12 
01:24 
01: :~4 
0:1:24 
01 : ::~5 
131: :5 
01: ::5 
01.:47 
~:)1 . ·f 7 
01:47 
01:57 
01:57 
-01: 57 
05 : ~:-~o 
05.20 
05. 2~:1 
o:~: 29 
05::;::9 
05.29 
os: :.:3 
05 . .:;::: 
05. :";:: 
0:·'" ~t ~"? 
05: 4"1 

(A):S=SlWFACE;M=MIGDLE;8=BOTTOM 

TI(:'E 
(r'1) 

-0. 4 
-0 4 
-0. 8 
-0. 8 
-0. 8 
-0. 8 
-0. 8 
-0. 8 
-0. 8 
-0. 8 
-0. 8 
""-\.). ~3 

-0. ::: 
-0. ::: 
-0. ::: 
-0. ::: 
-0. ::: 

O. 1 
O. :1. 
O. 1 
O. :1. 
O. i 
O. 1 
O. 1 
O. 1 
O. 1 
O. :1. 
O. 1 

Sf!HF'lE 
VOLUr·1E 
(CU r·1) 

6. 1~~' 
7. (to 

11. 75 
6. 15 
7. ~:10 

:1.1. 75 
6. 15 
7. ()O 

11. 75 
G. 15 
7. 00 

11. 75 
6" 1~5 
7. ~~:O 

:1.1.7:3 
G. 15 
7. 00 

11. 75 
6. 15 
7. 00 

11. 75 
6. 1~5 
"?, O(:J 

11. ;:'5 
6. 15 
(. 00 

11. ?::. 
6. 15 

<~-...\ 

r 

EGGS 

8. (I 
0.13 
~~. (I 

O. (1 

(1.8 

O. 13 
~). (I 

O. 0 
O. 0 
o >3 
(I. » 
O. (1 

0.0 
O. 0 
I). (1 

O. (I 

O. 0 
(1 (1 

O. (I 

O. 0 
C~. ~3 

(OJ. (I 

(\. (\ 

O. 0 
O. (1 

O. 0 
O. I) 

O. (I 

3.2-7 

DENSITYCNQ /180(1 CU M ) 

I,-'OLK-SAC 
LAR ... ··AE 

(I. (1 

O. (I 

O. (I 

O. 0 
O. 13 
O. I) 

O. 0 
(1.0 

O. (I 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. (I 

O. (I 

O. 0 
O. (1 

O. 0 
0. 0 
O. (1 
O. ~) 

~~). (1 

O. 0 
O. ~) 

O. 9 
O. (I 

O. I;) 

LA~;', ... AE 

(I. 8 
O. 0 

85. :1. 
650. 4 

1285. 7 
O. 0 
(I. (I 

571. 4 
O. (I 

O. ~~I 

1714. :: 
O. 0 

162. 6 
O. 0 
1:::1. (I 

O. (I 

2:~:5. 7 
O. I] 

O. 0 
O. 0 
O. >3 
O. (I 

O. (I 

0.0 
O. 0 
O. (;) 

::~5. 1 
O. (1 

.JlI',/Et·l I LES 

O. 0 
O. (I 

O. 0 
O. 0 
O. (I 

0, I) 

O. 13 
0, (\ 
O. (I 

O. (I 

o. 0 
O. 0 
O. 8 
O. 0 
o. 0 
O. 0 
O. (I 

O. 0 
O. 8 
O. 0 
O. (I 

I~I. 13 

1).0 
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O. 0 
(.', 1:1 

~::1. 0 
O. I) 

O. 0 
O. (I 

o. (\ 
o. c 
O. (1 

O. 0 
O. (1 

O. 0 
O. t! 
O. I) 

O. I) 

O. 0 
O. (I 

O. I) 

3.2-18 

DENSIT'T'(NO. /1000 CO H ) 

'r'OLK-SAC 
LAi=:\,':'iE 

O. (1 

O. 13 
O. 0 
O. (I 

O. I) 

O. 0 
O. 0 
O. I} 

o. 0 
I). 0 
O. 0 
0. (1 

O. 0 
O. (I 

O. 0 
o. 0 
O. I) 

O. 0 
O. (I 

O. 0 
O. (I 

o. 0 
O. (I 
O. 0 
(I. I) 

O. 0 
O. (I 
O. (I 

LAR'·/AE 

O. 0 
162. ;; 
142. :3 

O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
O' (I 
13. I) 

1.'::::-:. ;; 
42:3.6 

O. 0 
lC2 . .:. 
42:::. ;; 

O. 0 
O. I) 

O. (I 

I). 0 
O. I) 

O. I) 
O. (I 

O. 0 
I). I) 

(I. I) 

O. I) 
142. 5' 

O. I) 

JUVENILES 

'-'I. I) 
O. (I 

O. (I 

O. 0 
O. I) 
O. » 
O. (I 

O. 0 
O. I) 

O. (I 
13.0 
o I) 
O. 0 
O. 0 
(I. I) 

O. (I 

O. I) 

o. 0 
o. (1 

O. (I 
O. [1 

O. (I 

O. I) 

O. 0 
(1. (1 

I~I. (I 

O. I) 
(1.0 

TOTAL 
(E:,:CLUO! NO 

EGGS) 

O. 0 
162. 6 
142. 5' 

O. I) 

o. 0 
O. 0 
(I. (I 

O. I) 

O. (I 

I). I) 
162 . .:. 
42:3.6 

O. I) 
1"::2. ;; 
42:3.6 

O. I) 

O. (I 

I). I) 

O. I) 
I). (I 

O. I) 

O. I) 
1~1. I) 
O. [\ 
O. (1 

O. (I 

142. 9 
O. [\ 

( ) 
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( 

WHITE PERCH DENSITY 

C'ATE 

Cf;.,·,.·25.···'75 
e6 .. ·' :;:·5.)75 
C~~::: .. ··'2::~.····75 
O~·"":;:'S,··)75 

Cf::.···.~5.···75 

e::: .. ··:;-::5 .. ··73 
CS .. ··2:.,····75 
Oi;..···2':;,···7 e ; 

C·;-' .. ··,~,1,···75 
Oi,~·~::l .. ··~~':; 
07,··'01../75 
O::~,""(~',1/73 

07':··(~1,/-;--S 

():-·.···C~1.···7S 

0-7 .. ··01 ... ·75 
€~7 .··Ol, .... 7~~~ 
['17.···01 .. ···75 
(1( ..... 01.····75 
C·7 ... ·01,··'('·5 
;J~·'"',.··:.:ll .. ···75 
07,· ·~=~.-:,,····75 
0-;:·,··.:;)1.····75 
07 .. ··~~:) , .... 75 
07,'01/7'5 
(;7 .. ··01/75 
(17,····01 .. ···75 
07.···01,·· .. -75 
07/01/75 

<R) 
[)EPTH 

;'1 
E: 
s 
t'1 
p 
-' 
:,:. 
t'1 
[: 
c 

1'1 
E: 
5 
t'1 
8 
::.. 
1'1 
E: 
::. 
1'1 
E: 
s 
tl 
E: 
~. 

t'1 
E~ 

s 
i'1 

TH1E 
(HF::HIN) 

es: ?,::: 
(i3 :J:::; 
06:01 
06:01 
06:01 
06:21 
06:21 
05'21 
12.13 
12: 1::: 
:12.1:: 
12 :,:;:: 
12:2:5 
12:26 
12:38 
12:38 
12.:3 
12:49 
12:~9 

12:49 
13:01 
13.01 
13:81 
19.30 
19.30 
19.30 
19:44 
19.44 

(A):S=SURFACE;I'1=MIDDLE;8=80TTOM 

TIOE 
(i'l) 

-0. :::: 
-0. ::: 
-0. :3 
-0. ;::: 
-0. :3 
-0. ::: 
-0. ::: 
-0. :=: 
-0. 7 
-0. 7 
-0. 7 
-0. 7 
-0. 7 
-0. (' 
-0. 7 
-0. 7 
-0. 7 
-0. 7 
-0. 7 
-(). 7 
-0. 7 
-0. 7 
-0. 7 
-0. 2 
.-(', 2 
-c\ :2 
-(~. 2 
-0. 2 

SAMPLE 
VOLUi'1E 
(CU M) 

6.1.3 
7. 00 

11. 75 
6. 15 
7. (H~1 

11. 75 
6. 15 
7. 00 

11. 75 
6. :15 
7. (:'0 

1:1. 75 
6. 1.5 
7. 00 

1:1. 75 
6. 15 
7. 00 

11.75 
6. 15 
7.00 

11. 75 
6. 15 
7. 00 

i1. 75 
6. 1:~ 
7. 00 

11. 75 
6. 1=~ 

,.--.... 
( ) 

eGGS 

O. ~3 

O. 13 
O. 13 
(1.0 

O. (1 

\:1.0 
162. 6 

O. 0 
O. (1 

O. '3 
O. 0 
O. I) 

O. (1 

O. (1 

o. r1 
O. 0 
(1. 0 
(t.13 

O. 0 
O. (1 

O. 0 
O. (1 

O. 13 
O. 0 
O. (1 

(:J. 0 
O. ~::1 

O. 0 

3.2-22 

DENSITY(NQ 11000 CU M ) 

'T'OLK-SAC 
LAR'.,.'AE 

(1.0 

O. '3 
O. '3 
(). (1 

O. 0 
~3. 0 
(1 (1 

O. (1 
(I (1 

o :3 
O. 0 
O. (1 

O. 0 
O. 0 
O. ~~1 

O. (1 

O. 0 
O. 0 
O. 0 
O. (I 

O. 13 
O. 0 
O. (1 

.:3. (1 

O. (1 

O. (1 

O. (1 

O. 0 

LAF:\IAE 

O. 0 
O. [1 

O. (1 

O. [1 

O. 13 
13. 0 
O. (1 

142. 9 
O. (I 

162 . .:: 
142. :) 

O. 0 
O. (1 

142. 9 
O. [1 

O. (1 

O. [1 

O. (I 

13. 0 
571. 4 

O. 0 
o. 0 

142. 9 
O. 0 
O. 0 

142. 9 
O. ;) 
O. I) 

JU'·/ENILES 

O. 0 
O. ~3 

O. (1 

o. 0 
O. (1 

O. 0 
O. (1 

O. 0 
O. 0 
O. (I 

O. (I 

O. 0 
o. (1 

o. 0 
O. (I 

O. 0 
O. 0 
O. 13 
O. 0 
13. (I 

O. (1 

O. 0 
O. 0 
O. 0 
13. 0 
O. 13 
13. 0 
O. (I 

TOTAL 
(E::';CLUDING 

EGGS) 

O. '3 
O. (I 

(\. i3 
O. (\ 
O. 0 
O. (I 

o. 0 
1.42.9 

O. 13 
1.62. 6 
:1.42. 9 

O. 0 
O. (1 

:1.42. 9 
O. 8 
O. 13 
8. 8 
O. I) 

8. 0 
571.. 4 

O. (1 

O. 8 
142. 9 

O. 13 
O. 8 

1.42. 9 
O. I) 
13. (1 

".0",,,\ 

( 



r-' ( ... 

~~ITE PERCH DENSITY 

C'ATE 

~17 /Ol,·~75 

07/01./75 
07/81175 
87/01/75 
07,'(,11/75 
(t7/(;i.···'"?5 
07, ·01 ... ··75 
~~J "7 .. " .~t .:.. ..... (' ~.:~ 

(::,"01..."7:::; 
t')7"";Ol,175 
(1/" ..... 0;.,···:-·5 
07,/01(,'75 
O~,,·"0.1 ... ·7~~ 
07,/C~1""7~; 

07 .. ·'01,')75 
07.···~:'1/75 

07/'0': . .17:5 
07.···02,//"5 
C7.··02.····75 
o·? .. ·· L:'·2,'" 7:, 
07.··.'~::)2/(5 

07.··1:·:: .. ··75 
C1?··'~7~2./ (:.':' 
~::::,?,·O~·,·}?5 

07.·· .. 02. '(':5 

('.7 .. ··02/:·'5 
07 ..... 0;:'.···75 
07.···0:.· .. ·75 

(I'D 
DEPTH 

E: 
:=: 
t,; 
8 
s 
1'1 
r, 
c:' 

s 
1'1 
E: 
:.:. 
1,1 

E: 
s 
1'1 
f: 
s 
t'l 
r, e:, 

s 
joj 

E: 
s 
1'1 
8 
5 
t'l 
n 
C' 

TIi~::: 

(HF: .I'lIt-D 

1:::':44 
19.:16 
1:.:'":l: ~6 
19:56 
20:09 
20:09 
20:09 
20:24 
20: 2,~ 
20: 2·~ 
2:3:: ::7 
.:.:.~.: 3:7 
",,:,~ ... 
.: • ...,.: •. ~ I 

2],: 5:: 
23:: ::~J: 
2::.5] 
00:05 
00:85 
00:05 
00.17 
08:17 
00:17 
00:::2 
0'3:]2 
OO:~2 

06:09 
0~:09 
06.09 

(I'D: S=:;'l.If':FACE.: t'l=toJIOC'LE; E:=E:OTTOH 

TIC'E 
0'1) 

-0. 2 
-0. ::-~ 

.... (::t. 2 
-0. 2 
-0. 2 
-0. 2 
-0. 2 
-0. 2 
-0. 2 
-0. 2 
-0. 6 
-0. 6 
-0. 6 
-0. IS 
-0. ,; 
-0. (: 
-0. 6 
-0. t; 
-0. ;; 
-0. 6 
-0. 6 
-0. ;; 
-0. i; 
-0 . .:, 
-0 . .; 

'~1. (1 

O. (1 

O. (1 

SAi'1PLE 
1,.·'GLUi'1S 
(Cl) t'D 

7. 00 
1:1.. 75 

6. 15 
7. (to 

11. 75 
6. 15 
7. (:to 

11. 75 
6. 15 
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:1.9: ::.::~ 

28:10 
20:10 
28.10 
23::0 
2~~0 

23::0 
ca:~~ 

CO.l? 
00:13 
05 05 
05'05 
05 05 
05.44 
85:44 
05.~4 

1280 
12:00 
:t~:-~ : CO 
1300 
13:00 
13:00 
2007 
20.87 
~:o: 07 
~=20 : .. ~ ':; 
2Cl 
;,:::) 

(A> : S=::::U;;:FRCE.; i'1=i'HN'LE.; E:=E:OTTOi'l 

TIC-S 
<t'1> 

-8, 4 
-0. 4 
-0. 4 
-0. 4 
-0. 4 
-0. 4 
-0, 4 
-0. 4 
-0. 4 
-0. 4 
-0. ::~ 

-0. :~; 

-0. ;:: 
-0. ::: 
-,0. ::: 
-0. ::: 
-~'J to. 
-0 .:. 
-0. f. 
-0. (:: 
-(t.6 

-0. 6 
-~.:\. ::: 
--0. ::;: 
-0. ::;: 
-iCt, ::: 
-0 ::: 
-0. t' 

SAMPLE 
VOLUME 
(CU M) 

42. 00 
70.5t1 
3:6.90 
42, 00 
7i:.'.5(::1 
J:i':'. ::10 
42, CO 
7~:1. ~,~::) 

::6. 9~~1 

42. (:0 
7(:.1. ~:;f) 

::6. :~O 
~~2. (;(1 

70. 50 
36. 98 
42. 00 
70. 50 
36. 90 
42. 80 
70. 50 
::6.90 
42, 00 
70. 50 
::6.90 
42. 00 
70, 50 
36. 90 
42, 00 

~, 

( 

E(J(:iS 

0, 0 
0, (t 

0, (I 

O. I) 

O. (1 

0, I) 

O. 0 
I), 8 
O. 0 
O. 0 
O. (I 

O. 0 
(I. 0 
O. 0 
~1. (; 

O. (1 

0, 13 
O. 0 
O. \) 
(1, 0 
13. 0 
O . .:< 
O. 0 
O. (1 

(1 0 
O. 0 
O. 0 
O. (I 

3.2-28 

DENS I TY (NO. /~OI30 CIJ N ) 

'r'OU<-SAC 
L.f·i;;:'",'AE 

0, ° 
O. 0 
O. 0 
0.101 
O. (1 

0, (1 

O. 0 
O. \.} 
O. (1 

~3. (1 

O. 0 
O. 0 
0, 0 
O. 8 
0.0 
O. (I 

0, (I 

O. 0 
0, 0 
O. 0 
O. 0 
13, (I 

O. 0 
O. 0 
O. 0 
(I, 13 
(1, (1 

O. 0 

LAP'·/AE 

O. 0 
O. (I 

0.0 
(1, (1 

O. 0 
O. '3 
O. 0 
O. 0 
O. 0 
O. 0 
o 13 

27. 1 
23:. ::: 

0, 0 
27, 1 

O. 0 
0, 0 
O. 0 
0, 0 
O .• :1 
0, (1 

0, (1 

O. 0 
O. '3 
O. 0 
(1, 0 
O. 0 
O. 0 

SU'·/EN I LES 

O. 0 
0, (1 

0, 0 
(I, 0 
(\, 0 
O. (1 

O. (1 

O. [1 

O. ° 
O. 13 

O. ° 
O. 0 
O. 13 
O. 0 
0, 13 
(1.0 

0, 0 
(1, (1 

13, (1 

13. 0 
8. 13 
O. 0 
O. (1 

0, 0 
O. 0 
(1,0 

O. 0 
(1, I) 

TOTAL 
(E;>{CLUC-ING 

EGGS) 

0, (I 

O. (I 

0, 0 
(I, (I 

(1, (1 

O. 13 
~:I. 8 
0, (I 

0, 8 
O. (I 

8. 0 
27. 1 
2:~. 8 

O. 0 
27, 1 

O. 0 
O. 0 
O. 0 
8, 0 
O. () 
O. 0 
O. (1 

13. 13 
(1, 0 
O. 0 
(1, ~3 

O. 0 
(1, (1 

( 
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,,,-_ .... 

'( 

[;,;'r' RrICHOV'T' ['D·lSIT'T' 

C,P.TE 

o 6.···'.:i. (1 ,,'75 
G6,· .. ·:-: ~3/75 
(,6/':0""'75 
06/10/75 
0-;;' ':'0,'75 
06/1.:1, .. '75 
(:.; .... 1,:1,···7~ 
c~,··.:.~~~/';·s 

CC·.·'1}~t,··'7S 
0·; .... 10, .... 75 
C6,···10.···7"S 
c~.::, . :(1""7:~ 
0··..:· .. ·10./75 
(i6.· .. 1~~1., '75 
C1 -:','· .!..;:1 .. ··?:::~ 
0::-·. ·1..~1 .. ··7:~ 
~:: ~~ " ,'1',:1 ... ' ~:~ 5 
Or:. .. ,·1·:I.····75 
C6 ..... .1. ~~1./i5 
e.:;,··1~:: ..... 7~3 
0·:. .. / lO.···'?~:~ 
C:!':' .. '1.:·:\·'(::~ 
(~'.:: .. '.i ~=1 .. · '75 
Ot7-.··1~:~/75 

Or;,,·'1~).·"7~5 

(lr:' .... 'l;':I .. /75 
0.:;..· .. 1.1/7'5 
r';~ .. 'l.J../7::'~ 

(A) 

[>EPTH 

1'1 
r. 
<::' 

s 
1'1 
E: 
::: 
1'1 
E: 
::: 
t'l 
E: 
~ 

:::' 

1'1 
E: 
s 
r·l 
E: 
::: 
1'1 
E: 
~ :::. 

1'1 
E: 
s 
H 
E: 
5 
t-1 

TII1E 
(HR: HUn 

12: :15 
1.2 : 1~ . .:i 
1;;-~: ::0 
12:~0 

12::0 
12:40 
12:40 
12:~O 

12.58 
12.30 
12:50 
20:01 
20:01 
2001 
20.16 
20.16 
20:16 
~.'o : ~~; 
20:;:6 
2:) ... .c':, 
20: J:? 
~O:_ 

28:~, 

20:58 
2858 
20:58 
80:88 
OO.GO 

(n) : :::,:=SIIF:FP,CE.; H=H1!>t>LE) E:",EOTTO\'l 

TIDE 
([01) 

o. .::: 
O. 6 
(I. i; 
O. .:: 
O. 6 
(1.6 

(1.6 

O. (: 
0. 6 
O. ,; 
~:::1. t; 

-0. 6 
-0. 6 
-0. 6 
-0. 6 
-0. 6 
-8. 6 
-0. 6 
-0. 6 
-0. 6 
-0. 6 
-Q 6 
-0. 6 
-0. 6 
-0. 6 

6 
] 

I~~. } 

SAMPL~ 
VOLUME 
(CU M) 

6. 15 
7. OG 

11. 75 
6. 15 
7. 00 

11. 75 
G. 15 
7. 00 

11. 75 
6, 15 
7, 00 

11. 75 
6. 1~5 
7. 00 

11. 75 
6. 15 
7. \:\0 

11. 7'3 
;;, 15 
'f. O~) 

11. 75 
6. 1S 
~? O(~ 

11. 75 
6, 15 
7. (n) 

11. 75 
f7-. 1~--; 

1~'''''' 

EGGS 

O. (I 
2:::5,7 

O. 13 
O. 0 
O. (1 

O. 0 
O. (1 

o. 0 
o. c 
O. I) 

O. (1 

O. ~~i 

O. (I 

O. (1 

O. 0 
O. I) 

O. (I 

O. (1 

O. (1 

O. 0 
O. (1 

o. 0 
O. 0 
O. 0 
O. (1 

O. 0 
0. \') 
O. 0 

3.2-30 

DENSITYCNO. /1000 CU M ) 

..... OLK-SAC 
LAp· .... AE 

O. (I 

O. (1 

0, (: 
o. 0 
0, (1 

O. 0 
O. 0 
O. (1 

o. ~:::i 

~3. 0 
O. (I 

O. (1 

O. (I 

O. (1 

~:::1. 0 
O. (1 

O. (1 

O. (1 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
o. (1 

O. (1 

O. 101 
O. (1 

13. 13 

LAR' ... 'AE 

O. 0 
:357. i 
425. 5 

O. 0 
142. :) 
255.3: 

O. (1 

42:::.6 
255.3: 

O. 0 
142, ::< 
6:::(). 9 
-:.r,I:,.- ., 
.:..,.:::,._1 . .::. 

142. 9 
O. 0 
(\ (1 

2:::5.7 
;::5. 1 

O. 0 
42::: . .; 

O. 0 
O. 0 
O. (1 

o. (1 

O. 0 
O. 0 
13. 13 

3:25.2 

JIJ'·iEN I L ES 

O. (1 

o. 0 
13. 13 
13. I) 

101. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
Cl. ~3 

O. 0 
O. (1 

O. (1 

O. (1 

0.0 
(1. (1 

O. 0 
(1. 0 
[1.0 
O. 0 
O. 0 
O. 0 
'01.0 
O. 0 
O. 0 
O. (1 

O. 0 

TOTAL 
(E:x:CLlJC'ING 

EGGS) 

O. (1 

E:57. 1 
425. 5 

13, 0 
142. 9 
255. 3: 

O. 0 
42:::.6 
255, ]: 

O. (1 

142. 9 
6:::0,9 
325. 2 
1 .. E.9 

O. 0 
O. 0 

2:::5. 7 
::::5. 1 

O. 0 
42:3. ;; 

O. 0 
O. 0 
O. 0 
O. 0 
O. ~3 

O. 0 
O. 0 

325. 2 

( 



( 

Er"l'T' ANCHO'·,."T' CtEi-t:·l T'·.I 

t·ATE 

1C~£'/11/75 
13;..:. ... ·11/75 
o 6 .. '"l1. .. ····;:-r:; 
Cr:"':/l.i.. .. ·'7'"S 
(·~6 ... ··1J,·..'"r5 
e'; .. ·" 11.'7':. 
O;~,··I J 1.···7':-, 
Ot-:'/1::'/75 

. (;·::..,·11 .... '75 
1:;,~,···l1.···~5 

C/;. ".11/'75 
C·;,,··' :1..1""':'"'5 
~:i::'.'~.: 1. ,"7 ~~~ 
0'::,'11/75 
0-; .. ··11./75 
0.-:',,'11/?5 
Ot:',···11/7~~ 

(~~.·'11.·.'-;~~i 

Gr:~, ·11./7·~5 

C~6,··1.1.·I~:·5 

0:::.··1.1.. .... 7'3 
0.:: .... 11/75 
o~.:./ ~.1/7:.~ 

C:;. .. ·'11.···'{'5 
Q:;:.··'11,··'·7S 
C,;. .. ··11,/75 
(:;;'/11,/,("5 

~:trS""11,/'75 

(A) 
[,f:PTH 

E; 
.-.::. 
t'1 
E: 
::: 
t·j 

c: 
5 
;'1 
r.:: 
s 
t1 
E: 
5 
t'1 
I:: 
s 
['1 

[: 

:::; 
t'1 
8 
~:. 

r'1 
r. ". 
5 
t-1 
8 

Tlt'it:: 
(f-iR : t·11 1-1> 

co:oo 
00:16 
00:1.6 
00: li; 
00:::5 
00 : ::~5 
OC1: :,5 
DO.5·-+ 
(\0: S·t 
(),3 ~:'4 

01:12 
01:L:: 
01:12 
05. C:' 
05:0:: 
05.0J: 
·O::~· 1"7 
0:5: 17 
(1~5:17 
O~~j . - .. -. 

03. ::;'2 
05: ::2 
O~5: ·15 
O~5: ... rs 
05: 4:! 
~1S: !57 
o~.; : ~37 
05:57 

(A): S=:::I.IF:FACE.; t1=tlIO)LE; E:=E:OTTot'l 

TIDE 
(t-l) 

E1. 3: 
O. ? 
O. ]: 
o. :: 
O. 3: 
0.3: 
O. ? 
O. ? 
O. 3: 
O. ::;: 
O. :0-
o. :: 
O. 3: 

-0. 7 
-(1. ::;: 

-po ::: 
-0. :3 
-0. ::: 
--0. :3 
-0. ::: 
-0. ::: 
-0. ::: 
-0 ::;: 
-0. ::: 
-t:\ ::;: 
-0. ::;: 
-0. ::: 
-0. ::: 

SAi'IPLE 
\"OLUi"iE 
O::CU 1·1) 

7. 00 
:L1. ('5 

6. 15 
7. 00 

11. 75 
6. 15 
7. 00 

:1.:1.. 75 
i:'. :1.3 
7. 00 

1:1.. 75 
~;. 15 
? 00 

1:1. ('5 
.... ." c-t· . .L._1 

7. 00 
11. ,'5 

.- 01 r:'" t: .. .1.._1 

'? 00 
1:1 .. 75 

6. 1~; 
7. CO 

11. 75 
6. 15 
7.0C: 

11.7:; 
6. 1S 
7. 00 

.~. 

( 

EGGS 

O. 0 
:=:5. :1 

C. (1 

O. 0 
O. I) 

O. 0 
142. 9 

O. (1 

~:::1. C1 
142.5' 

O. 0 
O. (I 

O. 0J 
O. 0.1 
O. [1 

2:::5. 7 
O. (I 

o (I 

O. 0 
O. (1 

O. 0 
(1 (I 

O. I) 

13 0 
O. 0 
O. 0 
O. 0 
O. 0 

3.2-31 

DENSIT'r'(NO. /10(1) CU N ) 

','OU<-SAC 
LFtF~:'·/F);:: 

O. I) 

O. (1 

O. (3 

O. (I 

O. 0 
o (1 

O. (1 

O. (1 

O. (1 

O. I) 

O. 0 
O. (1 

O. (1 

O. 13 
13, (I 

(I. (1 

O. 0 
O. (1 

O. (I 

O. 0 
O. (1 

O. (1 

O. (1 

O. (1 

O. (I 

O. 0 
O. (1 

O. 0 

LARVAE 

142. 9 
255. 3: 

13:00. ::: 
~). (1 

93:6.2 
1951. 2 

571. 4 
1276. 6 

975. 6 
12:=:5. 7 
:153:1. :3 
2764. :2 
2000. (1 

O. i::1 
O. (1 

142. 9 
O. (I 

O. (1 
O. I) 

O. (1 

O. (1 

O. 0 
O. (1 

~3. 13 
O. 0 
O. (1 

O. (1 

O. 0 

..TU ... ·'ENILES 

O. \3 
(1. 0 
O. l3 
O. I) 

O. 0 
O. (I 

O. 0 
O. 0 
O. 13 
O. 0 
(I. C1 
O. 0 
O. (1 

O. (\ 
O. \3 
O. 0 
O. (1 

(1. (I 

O. 0 
O. [I 

o. 0 
O. 0 
13. 13 
O. 0 
O. 0 
O. 13 
O. (I 

O. (I 

TOTAL 
(D,;CLUD r NG 

EGGS) 

:1.42. 9 
255. :: 

1::00. :;:: 
O. [I 

93:6.2 
1951. 2 

57:1.. 4 
:127i':'. 6 

975. 6 
12:::5. 7 
i::~:l. 9 
276--1.2 
2000. (\ 

o. 0 
o. (\ 

142. :3 
O. (\ 
O. (1 

O. 0 
O. 0 
O. 13 
O. l) 

[I. 0 
O. [I 

O. (I 

O. I) 

O. I) 

o. (\ 

, 
I 

-' 

• 



,/ ~', 
! 
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r·. 

E 
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u' 
u' 
0 
.; 
"-
6 
Z 
v 
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l-.... 
t,', 
ffi 
c.::. 

( 
'-'--'" 

CI 
I Z 
I -1 >-< r·, 
ta: 0 1/1 
I!- =, (':'1 
I CJ -1 I.:) 
I!- 0 W 
I :x: 
r w 
I V 

I 
I 
I 
I ,/', 
I W 
I -1 
I >-< 
I ~ I 
1 -~ 
I =, 
I ... , 
I 
I 
I 
I W 
I r.r: 
I ::. 
I CL 
I 'I: 
I ...J 
I 
I 
I 
I 
I (.) 
I a: I.IJ 
I VIa: 
I I ::-
I :':CL 
I ...Ja: 
I CI -1 
I : .. 
I 
I 
I 
I 
I v, 
I C'.t 
I (:' 
I W 

W {L! .'-', 
...J '.;: ::: 
rL. :-..:' 
E-l =, 
0: Ci l) 
VI> ....... 

I 
10000000000000000000000~00000 

:cicicicicicicicicidcicicicicicicicicicicici~cicicicici 
I ~ 
I .; 
I 
I 
I 
I 

I 
I 
10000000000000000000000000000 
I , ' .. , .... , . , . , .. ' .......... . 
10000000000000000000000000000 
1 
I 
I 
I 

10000000000000000000000~00000 
I , ..... , ... , ....... . 
10000000000000000000 
I 
1 
I 

1 
1 
10000000000000000000000000000 
1 ••••• , •••• , , , , , , •• , •• , •• '" 
10000000000000000000000000000 
I 
I 
I 

10000000000000000000000000000 

lcicici0cicicicicicici6cicicicicicici 0 cicicicicicicici 
I 
I 
I 

1~~Q~~O~~0~~0~~0~~0~~O~~0~~0~ 
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'( 

[:;;',' RllCHot,i'y' t>EtiS I I'T' 

[)iiTE 

C1S./2~5'/75 

o:s ... ':' :3,····( 5 
(it;, ·;~r.:,.·· .. 75 
O~;.··I~.·'3,····75 

C~: .. ··~3, ... 'i5 
,... - • -,0::::;" '-;or
.... !7 .. ·· .:: _'," " __ I 

C·.::.···~::;.····75 

(I .~:. ··~~.::·:, ... ··~~5 

o::~. '0.1. .... :.:-:; 
O·.-:" .. ·'O:ll,···~-'5 
O~.·'(il .. ·':-'~::: 
~=J / .. ' ~~Il ... ' 7':~ 
() ::-". '(~ 1,····7~-; 
(!7 ... ·01/~~~3 
07 .. ··1.;).1,··'7:-; 
07 .. ·'('J. ... ·;--;:; 

(17. ·(\1 .... ·:-'5 
C(~,···Ci.1., .... 75 
07 .. '(:).1./~.'::; 
07 .. ·~~ll .. ··75 
0"7/'~=tl""75 

l~7.··'Ol"'''i5 
e7. '0':'/75 
07,. ... ~:\.!../~ ... 5 
07. 'OJ.:,·'75 
07,··'01.,"""?5 
(17 .. ··C:L,· ... ~'5 
O·,':',.-'()i/'75 

(A) 

DEPTH 

t1 
[: 

s 
t'l 
c.:: 
5 
II 
8 
:; 
1'1 
E: 
s 
1'1 
c' 
~, 

:=; 
t'l 
E: 

t,; 
E: 
5 
1'1 
E: 
s 
H 
E: 
5 
1'1 

TH1E 
(HR: mID 

05:38 
05:38 
06:01 
06:01 
86:01 
06:21 
06:21 
06:21 
12.13 
12.11 
1213 
1226 
12:26 
12:26 
12::8 
12,38 
12:18 
12:49 
12.49 
12:43 
13:01 
1?:01 
1301 
19:30 
~9::0 

19:30 
19.44 
19:44 

(A):S=5l~FACE;M~I'IIDDLE;8=80TTOM 

TIDE 
(joD 

-0. 8 
-G. 8 
-0. 8 
-G. 8 
-0. 8 
-G. 8 
-0. 8 
-0. 8 
-0. 7 
-0. 7 
-0. 7 
-0. 7 
-0. 7 
-0. 7 
-G. ( 
-0. 7 
-C1,7 
-0. 
-0. 
-0. 7 
-0. 7 
-0. 7 
-0. 7 
-8. 2 
-0. 2 
-0. 2 
-0. 2 
-o, 2 

SAMPLE 
VOLUME 
(CU M> 

6. 15 
7. (i~) 

1.1. 75 
6. 15 
7. 013 

1.1.. 7~5 
6. 15 
';-.00 

11, T~; 
6. 1:~ 
7. 00 

1.1. 73 
t;.15 
7. 00 

1.1.. 75 
t:'.15 
7. 00 

11.7'5 
6. 15 
7. (1(1 

11. 75 
t':-.15 
7. 0.:'1 

11. 75 
6. ~::l 
7. 00 

11.7'5 
6·,15 

r-', 
( 

EGG~Z 

O. 8 
tl.0 
O. (1 

O. 0 
O.IJ 
O. (1 

O. (I 

O. (1 

O. 0 
O. 8 
O. (I 

O. 0 
0, (\ 
0, 0 
o. ;) 
(1. (1 

O. 0 
O. (1 

O. 0 
O. 0 
O. I) 

O. (1 

8. (1 

O. 0 
1.62 i:' 
:1.42. :::< 

O. (\ 
O. I) 

3.2-33 

DENSITYCNO, /1808 CU M ) 

'T'OLK-SAC 
LAF.:\"fiE 

O. 0 
0, 0 
(I. (\ 

O. (1 

13. (1 
(1. (I 

O. 0 
o. (1 

o. 0 
o. 0 
O. (1 

O. (, 
O. 0 
O. (1 

o. 0 
13. (1 

O. I) 

(I. (1 

13, 0 
O. (1 

o. 0 
o. 0 
o. 0 
O. 0 
O. 13 
O. 0 
o. 0 

3:2~5. 2 

LAF:..,iAE 

13. (1 

13. 0 
O. 0 
o. 0 
o. 0 
o. 0 
I). I) 

o. 0 
255. 3 
97~5. 6 
42::;,6 

:::5. 1 
65\.:~. 4 

O. 0 
::::5. 1 

325. 2 
O. 0 

:=:5.1 
146? 4 

142. :3 
2~55. 3: 

113:::: :2 
142:::. 6: 

170. 2 
3',25. :2 
1.42. :3 
5iO. ,; 
:::1:::, (I 

,TU..,iEN I LES 

O. ;] 
o. (1 
O. (1 

1).0 

(1. 0 
O. 0 
0, (I 

O. 13 
O. (I 

I). I] 

O. 0 
O. (1 

O. 13 
O. (I 

0, 0 
o. (\ 
O. I) 

o. 0 
(1. I) 

O. 0 
O. 13 
O. (1 
O. 0 
O. (1 
o. (\ 
O. 0 
O. 0 
o. (1 

TOTAL 
(D':CLUD I HG 

EGGS) 

(1. I) 

O. 13 
13, I) 

I). 0 
O. (I 

O. 0 
O. I) 

O. 0 
255. 3: 
975. 6 
42:::. 6: 

:35. 1 
65 l:1.4 

O. 0 
:::5. 1 

325. 2 
O. (1 

:::5. 1 
146,:. 4 

142. :3 
''''C''c- ...,. '::"-"-' . ..::. 

11:::::. 2 
142:::. ,; 

170. 2 
:;:25.2 
142. 9 
510. 6: 

11?& 2 



{, 

F:f'j'T' RUCHe' .... '! DEt lS I T't' 

tATE 

07 .... 01, .. ··75 
0·7.·"'(\1.·,"75 
07 ..... 01./7~5 
07 ,····Ci 1 ..... 75 
o :--.·'·:=~.L.···75 
0-;,·'01/'(5 
O:·~.···O1./·7'':, 

07:·'1:!1/75 
0+7 .. ··(:1. ... ·7(5 
C':·., .. · .. ~:~l;·i~; 
C-;-' .. ··i~I.:. •. '7'5 
'J:"> ·o~ .. /{S 

o:·~ ," '~~ll ... '(·5 

O·.":".·"'C l ""'-/::1 
07 .... Cl ... ··?5 
CJ7 .. ··'l:1 !. ... ·7~5 
07t'··~)~'2./75 

07 .. ··02 .... '7~S 
0·,:', ·O.:~/~··:I 
~=~ ., ........ :.=1:~ ... i ~5 

07' .. ·0:: ..... ··(5 
(i"; ,,\:',2 .. ~7:1 
O~·",··I~~1.:: ... ·7·3 
07,'(12, .... 7·5 
07 .. ·('..:::,··7~:5 
O;· ... ·~~\~~.-·75 
07.··02.··'~·"5 

07.··(~2.····75 

(A> 
[:'G"TH 

8 
s 
1'1 
[: 

s 
n 
E: 
:3 
t'l 
E: 
s 
l'l 
c· c' 
::;. 

t·1 
E: 
:;. 
1·1 
C 
s 
11 
E: 
::. 
1'1 
E: 
::: 
1"1 
E: 

THE 
<HR.I'lIt-Co 

19:44 
19:56 
19.J6 
19:56 
:089 
20.89 
20.09 
20:24 
20:24 
20:24 

'::'7 
2:3: ~'I 

..:.:.~.: ?? 
2::. ~.):: 
.-,-.. (,.--:. 
.:.:..::.. , "-' .. > 
.. ~:.:; .. 5:: 
0(1: (::15 
(HJ : OS 
C~;:1 . 0:; 
c'o: 17 
C':l: 17 
00 1,' 
00: J'2 
eo: ::-2 
0,,1: :2 
OiS: 09 
0,':: CIS 
0t5:03 

(R):S=5URFACElM=MIDDLE;8=30TTOM 

TWE 
0·1> 

-Ct, 2 
-0. :;:; 
-0. 2 
-0. 2 
-0. 2 
-0. :2 
-0. :2 
-0. :2 
-0. :;:; 
-0.2 
-0. 6 
-0. 6 
-0. 6 
-0. 6 
-0. 6 
-0. 6 
-0. 6 
-0. 6 
-0. 6 
-0. 6 
-0. 6 
-0. 6 
-0. 6 
-0. 6 
-0. 6 

o. 0 
o. 0 
O. 0 

SAMPLE 
VOLUME 
(CU M) 

7. 00 
1:1.. ('5 

6. 15 
7. 00 

11. l~; 
f7.. 15 
7. 00 

11. 7::-
6.15 
7. 88 

1:1.. T3 
t;. 1~3 

7. 00 
11. 75 

£·,15 
7. (1~) 

11. (''5 
6. 15 
7. GO 

11. 7 c5 
6. 15 
7. 00 

11.7:, 
6. 15 
7. 00 

11. 75 
6. 15 
? 00 

/_.--...... 

( 

EGG:::: 

(I. 8 
o. (I 

o. (I 

~o 

o. 8 
o. 0 
(I 8 
o. 0 
o. (I 

O. 0 
O. 0 
O. 0 
o (1 

O. 0 
O. 8 
o. (1 

O. 0 
O. 0 
O. 0 
o. (1 

O. 0 
O. 0 
o. (1 

162. 6 
o. (I 

o. 0 
:16:C:. 6 

O. (1 

3.2-34 

DENSITYCNQ /1000 CU M ) 

'r'OLl<-SF1C 
Lf;F.:"iAE 

o. (1 

o. (1 

O. 0 
O. 0 
O. 0 
o. (1 

42:,,:.6 
o. 13 

162. 6 
142. 9 

O. 0 
o. (I 

O. 0 
o. \":I 
o. (1 

O. 0 
O. (1 

O. 0 
(1 0 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
I) (1 

O. 0 
487, ::: 

O. 0 

LAR',,.'AE 

42:::.6 
255. :: 

o. (\ 
:357.1 

1:.;1. (' 
3:25.2 

12::::5. 7 
6:::~O. 9 

2764. 2 
12:::5. 7 

425. :; 
2113. 8 
?571. 4 

o. 0 
487. 8 
::::57 . .1 

:::5. 1 
650 .0( 

11-12. 9 
o. (1 

4:::7. :3 
12:::5. 7 

170. "2 
3:25. :2 

1142. 9 
:::~5. i 

146:. 4 
2::::5.7 

..iU"lEN I LES 

o. (I 

o. 13 
o. (I 

o. (1 

o. (I 

CI. 0 
o. (1 

O. 0 
o. (I 

O. 0 
170. :2 
]25. 2 
:1.42. :3 

~3. 0 
162. 6 

O. 0 
o. 0 
O. 0 
CI. (1 

o. (1 

O. 0 
~:::I. 0 
o. [I 

o. (1 

o. ~) 

o. 0 
o. ~) 

o. I) 

TOTAL 
(Ei<CLU[:' I NG 

EGGS) 

42:3. 6 
255. 3 

O. 0 
:::57.1 

1361. 7 
3:25. 2 

1714. :( 
6::;:0. :3 

2'926.8 
142::;:. 6 

595. i' 
24:::;:9.0 
::714. :: 

o. 13 
6513. 4 
eS7. :1 

:::5. :t 
650. 4 

1:142. :3 
o. 0 

4:::7.8 
i2::::5, 7 

170. 2 
3:25.2 

1142. :3 
:;::5.1. 

1.951. 2 
285. 7 

( 



/ ........... . 

( ( 

SAY ANCHOVY DENSITY 

C,RTE 

07,./02/75 
07/(:2, .... "(5 
07/(:.2 ..... -;:~5 
(t"7. '·(,:~ .. ··(':::I 
cr(.,·:::::-··~"5 

07/·::~::: .. "(5 
0::"/'0';-::,"75 
C·,":'./02.···75 
l'?' :/~:):;: ... ·7::, 
07 .. ,·(12 .. ··7:1 
c~ '7 ",·0 .:~ .. '("5 
07/·-=~.-: .... ·7~5 
0:. '(1:::;"75 
n7 .. ·0·:; .... 75 
07,···(~:~:.··175 

~::)7.···(::::,··'7~5 

07/0':""'7~'3 
07., 'L:~::::"'7::, 
c -;-- ..... ~~~:::: ... '~75 
0:· ... 'ei::::, .'~~':~ 
O~'/O:::.··}?:~~ 

O?· .. ··(l:::. "'7r=; 
O? ,···O:~: .... ~·")~I 
07,··'(1::: ... '75 
07. '~=1,:::,.' ?~"5 
o 7 ... ·O::: ... ·7~5 
'J·?/·C;:: ..... 7~~ 
07 ,··'~{::: .. ···7S 

(A) 

DEPTH 

::. 
r'l 
8 
s 
)'1 
[: 
c 
-' 
r-1 
8 
.= -' 
1'1 
E· 
s 
r-1 
[: 

:;. 
t'1 
E: 
5 
11 
8 
5 
l'1 
EO: 

:;. 
j.j 

8 
5 

THiE: 
< HF: : I'll N) 

0.:;: 1::: 
06.1.:::: 
06.1::: 
~~6 . 2:~: 
0:::::.2:-:: 
0-'::. ,::.::. 
Oi~.: ::;:::: 
or.::: :::::: 
(16: J'::: 
0'; . 51:1 
ef':' : ~.J~':) 
Cr::.50 
1.2: . 00 
:1.:,: 00 
12: O!~l 
12: 0::: 
:1.2' 0:::: 
1.2: 0;::: 
12: :::::: 
1::::. ::::::; 
12.2::;: 
12:3'2 
12. :;:2 
12: :':2 
12: "''j 
12: --15 
12. ·'1'::: 
lS': '15 

(n>: 5'-"~::I.'F:FACE.i t·i=tHDN.E.; E:=E:OTTOI'l 

TIC'E 
(1'1) 

O. 0 
O. 0 
o. 0 
~O 
O. 0 
o. 0 
O. 0 
8. 0 
O. 0 
O. 0 
O. 0 
G. 0 
O. 0 
o. 0 
O. 0 
8. 8 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 8 
O. 0 
O. 0 
o. 0 
O. 0 

-0. 1 

SAI'iPLE 
VOL'.:t"E 
(CU H> 

11. 75 
6. :1~1 

7. 00 
11. 75 

6.1:5 
7. (to 

11. 75 
6. 15 
7. 00 

11.7::-
6. 15 
(.oo 

11 75 
6. 15 
7. ~-:)O 

11.7:'; 
E., 1~5 

~::o. t30 

11.75 
t'=:.15 
7. 00 

11.. 7'5 
t.:.,15 
7. o!:) 

1.17. ~o 
':;.15 
7. eo 

11. 75 

EGGS 

O. 0 
162 . .; 
571. 4 

O. I} 

O. (1 

714. :: 
O. I] 

325. 2 
71·1.. ? 
3AI). 4 
1':'2.6 

1142. :::< 

1991-+.9 
71.::,:6:'::·. :;1 
65,+2::::, 6 
:177:::7. :2 
56097. 6 
t':,?~-,)OO. () 
r::::;:i9. 1. 
;;:;:::~::tJ:. 7 
7::::.12::::. ;:; 
2~i02. 1 
74471. 5 
61·12;:: . .; 

1914. :;.. 
·1 T':'::;' '3. ::: 
J:22::::~:~. 7 

::;:~5. 1 

3.2- 35 

DENSIT'T'(NO. /1000 CIJ foi ) 

'T'OU(-5AC 
LAF:' ... 'AE 

:::5. 1 
O. (1 

2:35.7 
O. 0 

162. € 
2:::5. ( 

:::5. 1 
O. I) 

42::: . .:: 
O. 0 
O. (1 

571. 4 
621.2. ::: 
1~03:2. 
1.1714. 

9:3:6. ~ 
13808. 
15714. 
4085. '1 
861.7. 9 
14285. 
3404. 3 
3089. 4 
9571. 4 

68. 1. 
:::292. 7 
27·+2:::. 

:::5. 1 

LARVAE 'JUVENILES 

510. 6 
.. ;::::7. :3 
71·1. :, 
255. 3 
:::1::;:. (1 

2:::5. (" 
595. 7 

1788. 6 
714. 3 
42~ 5 
650. 4 

2~~:~:S. 7 
1276. ;:: 
9105. (' 
21·:12. :? 
1702. 1-
2764. :?: 
;;:0('0.0 
425~~. 3: 
3414.6 
5:~::::5. 7 
2GJ::~:. 3: 
2:':'~2rS. ::: 
3428. 6 

221. ::: 
1463. 4 

:::57. :1 
13:276.6 

O. (1 
(1. (1 

fl. (1 

(1. 0 
O. (1 

O. (I 

O. 8 
O. (1 

O. (1 
o. ':1 
o. () 
O. 101 
O. (I 

O. 0 
O. 0 
O. (I 

O. (1 

0, (1 

o. (1 

O. I) 

O. (I 

O. 0 
O. 0 
O. i3 
13. (1 

O. (1 

O. (1 

O. 0 

TOTAL 
< E:':CUJD I NG 

EGGS) 

595. 7 
4:::7. :3 

1000. (I 
255. 3 
975. 6 
571.. 4 
6:::0. :3 

17::::3. 6 
11.·t2. 9 

4:25.5 
65(:1.4 

2:::57. 1 
74:::9. 4 

21.1:::::. :2 
1:::::57. :2 

26'2:;3. '3 
15772. :3 
:1.771.4. :: 

8340. 4 
120J2. 5 
19571.. 4 

6042. 6 
6016. 2 

131)00. (1 

2:::9.4 
9756. 1 

2:::2:::5. 7 
13:361. 7 



r',~.--. 

( 

R~; ANCHOVY DENSITY 

NnE 

07,.·(':::, ... ·,5 
C7('·.:':;::/75 
07,/·):::/7~5 

07,. '~:1;::,,·.'?5 
07 .. ···0:::.· .. ·('5 
c~ 7',' ·(:::: .. ··'";'5 
C 7/' .~:.: .... ~:.::; 
O-;-' .. ··(~·:;/~·~5 
e -,:'" .. \~~;-::,'/·i~.5 
C!~7.··~=::::.,·'{5 

(1 ~~'.' 'C ·::,/~:-'5 
(i7 .. /r:~·::.'·75 
O~:-'. '0.:', "~:-'5 
o~Y, ~~:':'::;"'?5 

0:," .... '.:l;:::.····?5 
C·? ... ·1:~:::,·1~-5 
Oi~ /C:~: ... · i~:, 
l?i;' , .. ' j.)~~.···7~' 

c -: ,.' ~=~:':.t." 7' ~5 
07.··(t~ .. · .. ~· ... 5 
(\:'·.··i)~-~ .. ·'·75 
07t'G?/~5 

C7,'0~/75 

(~·;:.'''''C?''''7~ 

O·? .. ··I=·~·.··75 
07 .. I~~~~j./(~.:j 
(1? /O::i:'7~3 

07.··09 ..... ',75 

(A) 
DEPTH 

i'1 
E: 
s 
f'1 
E: 
s 
~'1 

8 
s 
i'l 
~. 

;:,:. 

s 
f'1 
E: 
s 
i'l 
p 
~. 

::. 
i'1 
E: 
s 
t'1 
E: 
::. 
t-1 
E: 
5 
H 

TH~C: 
(Hi'::t-1HD 

19.45 
19:45 
19:56 
19: ':t; 
19:56 
2() : 07 
2t"):07 
;;-~J.::: 07 
20:17 
20:17 
20'J7 
20. ~'r:: 
2~) . ~':",::. 
:::(1. :.:'(:, 
.::_ .. ~"S 

,-. , r:'"L-:
.:::...:. ... _"-' 
2:;' :5~ 
80:18 
00:10 
00:10 
00.28 
00.28 
00.28 
0042 
00:42 
80:42 
00:55 
00: 5~3 

(A):S=SURFACE;M=MIDDLE;B=E:OTTOH 

TIC'E 
(i'D 

-0. 1 
-0. 1 
-0. 1 
-0. 1 
-0. 1 
-0. 1 
-0 1 
-0. 1 
-0. 1 
-0. 1 
-0. 1 
-0. 1 
-0 1 
-0. 1 
-0 9 
-0. 9 
-0. 9 
-0. ~ 
-0. 9 
-0. 9 
-0. 9 
-0. 9 
-0 9 
-0. 9 
-0 9 
-0. 9 
-0. 9 
-0. 9 

SAMPLE 
VOLl~E 
(CU t-1) 

6. 15 
7. 00 

11. 75 
6.15 
7.0(1 

11. 75 
6. 15 
''? O~~1 

11. '?~i 

i':', 1~5 

7. ()O 
11. r:5 

6. 15 
7. CO 

1.1. '?5 
6, 1~-; 

7. 00 
11.. 75 

6. 15 
7. ~:10 

11. 75 
f':'.15 
(~. 00 

11. -;'5 
6. 15 
7. (n) 

ii. 75 
r:-:,15 

................ 

( 

EGGS 

162. oS 
1~~·2. ';. 

O. (1 

::::1::. 0 
1571. 4 
:1872. :: 
~:292. 7 

10,+2::::. 6 
:92'.:-'6. 6 

2471.5. 4 
27:2;=:~~. 

::::70 t;:d: , ::: 
772::3':;, !:: 
:=-:J':~71. " 
1(·000.0 
40~:175. t='; 

:U;~)71. <t 
4170. 2 

10731. 7 
14571. 4 

;::4;-~5. 5 
21463. 4 
18428. 6 

9617. 0 
24227. 6 
:2~52:::5, 7 

::;:574.5 
:::292. 7 

3.2-36 

DENSITY(NO /1008 CU M ) 

'r'OLf.::-SAC 
LARVAE 

6:-;0. 4 
42:::.6 

:::5. 1 
2764. 2 
3714. ']: 

:::5.1 
6666. 7 
3:4::::::::. G 
7~574. 5 
12:;:57. 
7:::5~~. 1 
8680. 9 
19674. 
10714. 
1872. 3 
3414. 6 
1714. :: 
1957. 4 
2764. 2 
242:::. 6 
1021. ? 
146~ 4 
2000. 0 

680. 9 
1788. 6 
2000. 0 
1531. 9 
1463. 4 

L8P',/AE 

53G5;3. 5 
111:;::57. 

4340. 4 
22601. 6 
24571. 4 

1191. 5 
13170. 7 
381~2. 9 
382~ 8 
975& 1 

11571. 4 
3404. ? 

115~4. 7 
6::::57. 1 

::I:O:::93:. 6 
61:?~51. 2 
45'571. 4 
1:::191. '5 
40::'47'5. 6 
:1714 :; 
1::::::0:::. 5 
2.1::'':;1. 2 
27.'::::57. 1 
2646& 1 
21463. 4 
24000. I) 

24510 . .; 
64715. 4 

SU',:'ENILES 

O. (1 

O. 0 
O. I) 

O. 0 
O. I) 

O. I) 

O. (\ 
(1. I) 

O. (1 

O. (1 

(I I) 

O. I) 

O. 0 
28~5. 7 

O. I) 

O. (1 

O. (1 

0.1:::1 
O. (I 

O. I) 

O. 0 
O. 0 

· ........ c ...,. 
.:;:..: ..... 1 ... 

O. (1 

162 . .; 
1.42. 9 

:::5.1 
1.62 . .; 

TOTAL 
(E:,:CLUD I NO 

EGGS) 

54~t~18. 9 
:1122::;5 7 

44:;-::5.5 
253:65. B 
2:::2:::5. 7 

:1.276, .:. 
19:::::7. 4 
4157.1.. 5 
11404. 3 
22113. 8 
19428. 5 
:12085. 2 
31219. 5 
17857. 1 
~32765. :3 
65:'65. ::: 
4-,:"'2:::~5. 7 
1514:::. 9 
4173:9. :3 
J'4H2.9 
19:::29. :3 
2::414 . .:. 
::0142. 8 
27149. 0 
2:'414 . .; 
26142. :3 
26127. 6 
6;';:>H.4 



BAY ANCHOVY DENSITY 

[iRTE 

07.···09 .. ··'75 
O-;: .... ···O?/·7S 
O·,~.,··~=j:?/75 

(~7./(1~?,"'75 

C7(')C::~""'7~3 

(!7,··'~=1?""'75 

C'; ...... ·;::~"-:.; .. ··?5 
C~7 .. ·C·':\···7~; 
(·17 .... ~~~:?~. '7~ 

O·?··C,·.?'.····75 
07 ("0":",/';'5 
0-;--' .. 'O::!,/(:; 
c~~:~ . .'(r:-~" '75 
O/ .. · .. (1·.:~ .. '75 
Ci ~ .. ",! (I ~~: :" .. ; .... :; 
C7/C'? .. '/S 
ell .... .i~.:: ..... ?::; 
~:::~7,·'11;.···:·"5 

(;,·, ..... ···1,,:..,·75 
07/'16./75 
0';:-- (,'it;,~'(::, 
C 7."".1. r:: .. ···75 
07/'1;;,··'{'5 
(~7/1t'::. '75 
07. ·16 .. ··'?:.~ 
c·"? , . .-' .1.~-=· ... ·75 
07.··.1.(;.···~::'5 

Of .... ···li.:..··'?5 

(A) 
L.,EPTH 

£; 

::. 
1'1 
E: 
.:: 
-' 
1'1 
E: 
s 
1'1 
E: 
s 
t'l 
E: 
s 
1-1 
8 
s 
1'1 
£; 

s 
l'1 
E: 
s 
1'1 
£; 
~ .::. 

H 
B 

TIt'1E 
(HF::I'IHD 

00: ~.55 
~t5: 15 
05. i~5 
0::':15 
05. :.5 
05: ::~3 
05:::',::, 
05: !:~5 
O~5 . ~3~-; 
o~~~ . ~;:; 
(I :11 
o :11 
o :11 
0:::':27 
0:;' :27 
(11":'.27 
:12: ,r~: 
12: ,::3 
12' 4:::;: 
12 : :~:5 
12.~5 

12:55 
1305 
1:.05 
1~.~5 

.1' <7 , 
J" ~ c; 
:lj: l~~i 

(n):S=SURFACE;M=MJDDLE;8~BOTT0l'1 

TIC,E 
<t'l> 

-0. 9 
-0. 7 
-0. 7 
-0. 7 
-0. 7 
-0. 7 
-0. 7 
-0. 7 
-(::to '( 
-0. 7 
-0. 7 
-0. 7 
-0. 7 
-13. 7 
-13. 7 
-0. 7 
-0. 9 
-~~I. ;:. 

-0. 9 
-0. :3 
-0. -: 
-(to 9 
-0. :;. 
.. ~O. 9 
-,0. 9 
-(\ :3 
-0. :3 
-0. :,:. 

SAMPLE 
VOLUME 
(CU M) 

7. (H3 
11. 75 

6. 1~5 
7 00 

11.75 
6. 15 
7. 08 

11.7:, 
6. 1~3 
7.0(\ 

11. ,'~. 
i:'.1':' 
7.0(1 

11. ?:s 
i;. 1.5 
7. 00 

11.. ~·'5 

6. 15 
7. ~30 

11..7':. 
6. i5 
7. 08 

11. 75 
6. 15 
7. 00 

11. 75 
6. 15 
7. GO 

,--'--...\ 
( . 

E(jGS 

10714. 3 
408~ 1 

15935. 0 
1800& (1 

7148. 9 
2926:::, 3: 
:::1.42:::, 6 

612~'-', 7 
::r7:::::::>::. 2 
2::~5?1. 4 
i;04~:. ;;. 

146:3:4.1 
15285. 7 
4~10. ;;. 

14634. 1 
16008. 0 

o. 0 
O. 0 
o. 0 
o. 0 
8. 0 
o 0 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 

3.2- 37 

DENSITYCNO. /1000 CU M ) 

'TOU(-SAC 
LAF:'·/FIE 

100CI. (1 

o. 0 
162 . .; 
2:;::5,7 

O. 0 
4:37. :=: 
571. 4 
4::::5 5 

1626. 0 
22:;::5.7 

7£6. (1 

211::?-. :3 
2:::~57. 1 

170. 2 
975. 6 

o. ~) 

O. (1 

O. I) 

o. 0 
O. 0 
l.l. 0 
o. ~) 

O. [1 

I), [1 

0. 0 
0, [1 

~:':1. 0 
O. (1 

LRF:'·/AE 

34571. 4 
255. 3: 

1951. :2 
2714. ::?-

9:;:6.2 
15122. 0 
1:3::::;:57. 1 

::t;~~9. 6 
21·163:. 4 
221-12. ::< 

7;::29. ::: 
17(173:.2 
19714. 3 
14~5::?-. 2 
57561. 0 
19285. 7 

510. 6 
3:-114 . .;. 
3571. 4 

O. (1 
3:252. (1 

:::::57. 1 
14-16. ::: 
55::::::. 5 
42;;':5.7 

766. (1 

4~:::2? ;;. 
::>+2:::. ;; 

SU'·/ENILES 

2:35. 7 
0.0 
o. (I 

o. I) 

O. 0 
O. 0 
O. I} 

O. (I 

O. 0 
O. 0 
O. 0 
(1. 1~1 

O. (1 
O. I) 

o. (1 

O. (1 

"-,. (I 

O. (1 
(I. (I 

O. (I 

O. (1 

O. (1 

O. 0 
O. (I 

(1, 0 
O. [1 

O. (I 
O. (1 

TOTAL 
(E:,:CLUC' IHG 

EGGS) 

35:::57. i 
255. 3 

2113. :3 
::;:01010.0 

93:6. 2 
15609. 8 
14428. 5 

4085. 1 
2:089. 4 
24428. 6 

:::535. :3 
19187. (1 

22571. 4 
1472::?-. 4 
5:::~tJ6. 6 
1::-1:.:3,':;:5. 7 

510. 6 
::;:414. 6 
3571. 4 

O. 0 
::2~32. (1 

3:357. 1. 
1446. 8 
55:;-:::::.5 
42::;5. 7 

766. ~3 

4227. 6 
3:42:::. 6 

., 



(~---

( 

BRY ANCHOVY DENSITY 

C'ATE 

~17,.-·1r::"'··75 

07 .. ···16.··75 
07/16/75 
0::'/16,··-'75 
C·~,,··'~,?,···7r; 

c:· 'l~_~.··i'3 

07.·1~.~':: ... '-:-'::; 
Ci·.,·"lt;.··~:':S 

07 ... '.1 . .; ... ·f·~3 
07· .... ~ t:.,., ;:-t3 
D7/ 1 ::~.·· .. -;:·:5 
~=: i." j r:., '~5 
C 7/ .:..t:~.··,~;"'~~ 
()? ,._,1.1;:',_"-;-":; 
07/·lf;.··'~~3 

07,··'1:; .. ···75 
07.··~!.~?: .. · .. 75 
O:- ... 'j_::-:.····~5 
(:~, .. ,~. ~ ... '?'5 
c : ...... '.: ~-:.····7~3 
(t"?,,' .l.t.;.,··'7S 
O~7 .. ··17 .. ·' ,-:'5 
07,··'1 ?/'?~:~ 
~="7 ", '1.. '(. · .. ·('<.5 
(~·':-.··17/-;:·5 

C'~·".·'17/?5 

((;', 'i 7 .... 75 
O":,,'.l. 7 .. ···f·::~ 

(A) 
['E?TH 

5 
H 
8 
s 
j'l 

E: 
::: 
t'1 
E; 
5 
t'1 
E: 
::: 
I'j 

[; 

s 
,,1 
r:: 
s 
1'\ 
E: 
.:;. 

t·! 
E: 
s 
11 
E: 
s 

TIt'1E 
(Hf-'::I'1HD 

13:25 
11:25 
13:25 
19.:5 
1S=5 
1935 
1947 
19.47 
.1..9 :4:-' 
19 : ::~::: 
19: 5:::: 
1:? : 5::: 
~:(~ . ~:'~9 
28:09 
20:09 
20:24 
2824 
20:24 
2:::~·3 

~..::.5r::; 
t::'t-:

.:..:.~ ~I.-' 

00:14 
00:14 
00:14 
00:~6 

80:26 
0 1.:'1: ;.::~ 
00: ::;":: 

(A):5=SURFACE;M=MIGDLE;8=80TTOM 

TI(>E 
(1,1) 

-0. '3 
-0. 9 
-0. '3 
-0. 1 
-0. 1 
-0. 1 
-0. 1 
-0. 1 
-0. 1 
-0. 1 
-0. 1 
-0 1 
-0. 1 
-0 1. 
-0. 1 
-a 1 
-0. 1 
-0. 1 
-0. ::: 
-0. 8 
-0. 8 
-0. 8 
-0. 8 
-0. 8 
-0. 8 
-0. 8 
-0. 8 
-0. 8 

SAMPLE 
VOLUME 
(CU M) 

11. 75 
6. :1.5 
7 00 

11. 75 
6. 15 
7. 08 

11. 75 
6. 15 
7. 00 

11. 75 
C. 15 
'? O~:l 

11. 75 
6 . .t~5 

7. (1(1 

11. 75 
6. 15 
7. [1(1 

11. 75 
- .or:-

"''':'. j.-, 

7. 00 
11. 7~:; 
6.15 
7. tJ() 

11. 75 
6. 1~5 
7. ("jO 

11. ?~; 

.. --------
(; 

EGGS 

O. 0 
C. <3 
o. t:;:\ 

O. 0 
O. (1 

O. ej 

O. (I 

O. (t 

(~. ~3 

O. (I 

O. 0 
O. 0 
O. 0 
O. 0 
O. () 
O. 0 
o 0 
O. (I 

C. l] 

o lJ 
O. 0 
O. (1 

O. 0 
O. [1 

O. 0 
O. ;] 
O. 13 
O. (1 

3.2-38 

DENSITY(NQ /1000 CU M ) 

'T'OLK-snc 
LAR\IRE 

o. 0 
o. (; 
O. (.1 

O. (1 

e. (1 

o. () 
O. (1 

O. 0 
(I. (I 

O. 0 
(1.0 

(1. (1 

O. (1 

O. (1 

O. 0 
O. I) 
~:::1. I) 

O. 0 
O. (~ 

O. 0 
O. 0 
O. (1 

O. 8 
8. 0 
O. 0 
8. 0 
O. 0 
O. 0 

LRR'·/AE 

936. 2 
243:9 C1 
2142. '3 

O. 0 
4:::7. ::: 
:142. 5' 

:::5. 1 
975. 6 
57:14 
3:40.4 
:::~5. 2 

12:::'3. 7 
59 r::i.7 

14(,:::::.4 
242::;:. 6 

595. 7 
3:0::;9 4 
7142. 9 

.. 12~~. 5 
650. 4 
428. 6 
340. 4 
650. 4 
2;=:~5. 7 
1,'0. :2 
::;::;::5.2 
2!:::~3. 

255. :: 

JUVENILES 

(). 0 
O. (1 

o. I::) 

O. 0 
O. 0 
O. I) 

O. 8 
13. (I 

O. (I 

O. (1 

O. (1 

O. 13 
O. (1 

O. 0 
142. $< 

O. 0 
O. (1 

0. (1 

O. 0 
O. I) 

O. (1 

O. (1 

162. 6 
142. 9 

O. >:1 
O. (1 

O. 0 
o. (1 

TOTAL 
< E:,,:CUJC' I NG 

EGGS) 

:33:6. 2 
24:9. 0 
2142. 9 

O. (1 

4:::7. ::;: 
1,'t2.9 

:::5. 1 
97~3. ,; 
571. 4 
3AO.4 
- .• -.t::" ..-., 
";':.'::".-' . .:::. 

'12:::~t. 7 
595. 7 

1463:. 4 
2:171.5 

595. 7 
3:0:;:9. 4 
7142. 9 

.... -.c:'" c:" 
~t.!: .... I •• _1 

6'30.4 
42:::.6 
:;40. 4 
:=:13. (1 

42:::. >5 
17~:1. 2 
:25. 2 
2:::5.7 
.l"'\C:C" -:,:,:,._'._1 . .:;. 

" . 

\, 



i( 

[:,i'r' f!~ ~CHO"""T' [·ENS I T'T' 

or'nE 

0"(=',..··1. '7 /7~~5 
(~7 .. ·!.J. ~.?·75 
(1"?/1.7/'(-~ 

07 /:1. i~ ... ·'7~3 
07/J..~-'.···'75 

07· .... 1'7,·'7(5 
07 (.I:L 7 ..... ~3 
07 .... 17 .... 75 
(i',:','17',.';-'5 

C~7 ,/':"7"'7;':', 
0-: .... 17/;."5 
O~-..··~.7. ·~'s 

(i7',··17/7':~ 

('7,..'1 :-, ... '75 
C~~" • ~ ~ ..... ,(':-; 

e:-',,'17/i5 
C:-' .. '1.7/75 
(1~" "f 1·; ........ -;--5 
0',:" i . 1.. i' 1""?~5 
(:7 .. ·'17 .. ···7'5 
~~:'/ .. ':~2,/?·~~~ 
O~:O""~:::2. '7:;! 
(17.· .. 22,·'-;'L3 
(i:.",.'~~:~:. '-;:"S 
07',/~~ .. ·'~'~5 
C;? ,··':2::: ..... {~S 
07,···:"2~~,···'·7~3 

07.···:2:~ .. ··(5 

(i1> 
r·EPTH 

['1 

8 
::: 
[,1 

8 
s 
1'1 
[: 

s 
1-1 
t:' 
C' 

::: 
t'l 
E: 
s 
t'l 
C 
::. 
['1 

E; 
s 
1'1 
B 
s 
i'i 
E: 
,-
::.' 
t'l 

TINE 
(HF:: ''lIm 

00.38 
08:38 
00,58 
80:50 
oo:so 
G~:02 

05:02 
05'02 
85.12 
;':1~1: J :~~ 
05: 1.':;:" 
0:;: ~::2 
Or"). ::::2 
05.22 
05 :J::;: 
(:5:3"3: 
05:33 
85'4,1 
85:44 
03,44 
12:12 
12:12 
12:12 
1:,0J 
13,00 
1300 
19:?~ 
19:35 

TWE 
(t'D 

-0, :3 
-0. ::;; 
-0. :3 
-0, ::: 
-0, :::: 
-0, 1 
-0. 1 

. -0, 1 
-0, 1 
-0, 1 
-0. 1 
-0, 1 
-0 1 
-0, 1 
-0,1 
-0. 1 
-0, 1 
-0, 1 
-0 1 
-(). 1 
-0.1 
-0 i 
-(1, 1 
-~:::l. 1 
--0, i 
-(I. i 
-0 -+ 
-0, 4 

(A) : S'-=::::UPFACE; t'I"'t'lID1>LE; E:=E:OTTOi'l 

SAMPLE 
VOLUME 
(CU M) 

6. :t5 
~;:'. 0(' 

11. "?~5 

6. l:r:i 
7. [iO 

11., 75 
G. :t~.5 

-;:~. eo 
11. 75 

.- .. t":" 
1"; •. J.._, 

... 00 
11,75 

tS, 1. ~5 
7.0() 

1:1.. -,0'5 
G. :1.5 
7. (to 

H, 75 
6. :1:; 
7. 00 

70. ~{) 
1,:':'. ":if:1 
42, 00 
70. 50 
3G. 98 
42, 88 
78. 50 
:6. 98 

( 

EGGS 

(I, 0 
(1,8 

0, (1 

0, 13 
(1, 0 
O. (1 

(1, 0 
(1, 0 
(1 (1 

0, I] 

I) (1 

(1, 0 
0, (I 

(1, 0 
0, (1 

~~1, (1 

0, 0 
O. !-;) 

O. (1 

O. ° 
O. 0 
O. [1 

0, ° 
O. 0 
O. 0 
(I, 0 
O. (1 

(I, [1 

3.2-39 

C·ENSIT't'(t-IO, /10013 CU f'1 ) 

','(lLK-SRC 
Lfi~:',/nE 

0, ° 
(i, (1 

0, (I 

O. 0 
0, (1 

0, ° 
13,0 
0, (1 

0, (1 

O. (I 

o () 
O. 0 
O. (1 

O. 0 

0, ° 
(1, 0 
0, 0 
0, 0 
0, 0 
0, 0 
O. I) 

0, ~) 

0.0 
0, I) 

O. C 
0, 0 
O. (1 

13, (I 

LAF.:',/AE 

4:::7, ::: 
2:::5.7 

:::5. 1 
125. 2 
571. 4 
5:.7(:~. 7 

27t':'4.2 
22:::;~~. 7 

510. 6 
146:, -+ 
1571, 4 
9~-:6, :2 

5:::~~J:. 7 
'('1,,12. :3 

6:::13,9 
-.t:'"-::-- .-. 
",::.,_, I ... .:::. 

3714, 3 
:48, 4 

1626, 0 
2428. 6 

13, 0 
108. 4 

2:3'., :3 
0, 0 

10:::. 4 
4'? .:. 
l"t :2 
54, 2 

,JUVENILES 

0, 0 
(1, 13 
0, ~3 

0, (1 

(1, 13 
~~I, [1 

0, (I 

(1, 0 
0, (1 

O. 0 
0, (I 

(1, 13 
(1 0 
13, [1 

0, 0 
13, 0 
0, 0 
0, >:1 
(I, (1 

(I, 0 
0, 13 
I), (1 

0, (1 

O. (I 

O. (1 

0, >:1 

O. (I 

O. (1 

TOTAL 
( E:',':CL U[:, I tlG 

EGGS) 

4:::7,8 
2:::5,7 

:::5. i 
-:-.-.c:- "'"' ..:; . ..::,,_1, .::. 

57:1. 4 
595, 7 

2764. 2 
22:::5. 7 
~tl[1. 6 

1461 .. 4 
1571, 4 

::{J:6.2 
C" .~'. \,;;"" -,. ....,. 
._,.: •. _1":; .... 

7142, 9 
6:::0,9 

-:.[":"'....,--. .", 
,..:: .. _,,' r' • ..::.. 

:3:714, ::;: 
::;:-10,4 

162i;, 0 
242:=:. 6 

0, 13 
JJ),::, 4 
22.8. 

0, (1 

1.13::::. 4 
47, ,; 
14. 2 
S4. :2 

t 



// ... 

'( 

E:A'r' AI K HO',,"r' [,EnS I T'T' 

["'!=:TE 

07 ..... 2~/75 
O?···~-=:2/75 

(17 1":~~:"2/75 
'~~i' ..... 22/7("5 
O:· .... · .. ~~:.::: .... 75 
07.,·12;Z:,····?~5 

O:-'.,·~2 .. ·7::i 
o-:-.· .. ~~·:.::·, '75 
(:7 .. ··~:.:::/i~5 
07 .... ·:~.·-~: .. ,··;:-'5 
c.(~ .... :~=·;'·i5 
(1:·~. '·:~=: .. "'~5 
(~'.:-' .. '~~=.: .... ~ .. ::; 
0':' ,.' .2:' ..... ('::. 
(17-· .. ··.;:~ ... .'7'3 
O·?,··':;-~:·.;·(·5 

C7,··':;~~::'/7'~3 

()7.··:2::: .. ··/·:; 
c (' ,···'~2:::l.·'·(~5 
07.···~·) .. ··'i5 
c·;:'·.··2~J· .. ·.':--5 
07/·~·~.·,.'75 

('~~ ... ·::; .... ··7·:; 
~~17,,·"2:..::r .. ···?5 
07/2~'l/:'~:; 

C7.···:::},/73 
07 .. .-'2:? .. ··'7:~ 
D·?· .. ::-3,···75 

(fi) 

(JEPTH 

E: 
::. 
i·1 
E: 
.::' 
i'1 
[: 

s 
H 
2 
,". 
1'1 
E: 
:.:' 
1'1 
c' ... ' 
5 
t·1 
8 
~ 

.::' 

i'l 
2, 
'::' 
-' 
1-1 
E: 
s 
1'1 
E: 

Tli'iE 
(HF.::i'1HD 

19:?~ 

20:10 
20:10 
2010 
2::: 3'0 
.-c.o : ::'0 
2::: :(1 

co 1:-
00: 1:3: 
O~) : .1.:
~;:,r.:~ . (.~,:s 
00:'':' :05 
05: o::.:~ 
05: 4,+ 
o::~ :4<+ 
05: "iA 
12:t:10 
12.00 
12:00 
1:' : (I~;) 
1:: 0101 
1:'. \.:\0 
:'20: O~-:' 
~O: 0"("' 
::":0. O~:" 
2,"1 ,1'" 
2C' 
;:0 

< n:; : S=::;i.IF:FACE.: t'1=t'1 IOI>LE.: E:=E:OTTOi'l 

TWE 
(i'i) 

-0. -1 
-0. 4 
-0. 4 
-0. 4 
-0. 4 
-0. 4 
-0 .. + 
-0. 4 
-0 .. + 
-0. 4 
-0. ::: 
-0. ::: 
-t,l. ::: 

-0. :::: 
-0. :~: 

-~'} ::: 
-(1. 6 
-(1, rS 
-0. 6 
-0.6 
-0. 6 
-0. t; 
-·0. ::: 
-0. ::;: 
_~71. ::: 

-0. :::: 
-0. ::;: 
-0. ? 

~i'1~E· 
VOLUME 
(CU M) 

42. eo 
70. 50 
]6. 98 
42. 00 
70. 50 
?G. 90 
42. 00 
70. 50 
36. 90 
42. 88 
70. ~o 
36. ?8 
42. ~8 
70. 50 
~b. 90 
42. 08 
70. 50 
So. SO 
42. 00 
70. 50 
36. 90 
42. 00 
70. 50 
:"G.90 
42. 88 
70. 50 
36. 90 
42. 00 

....... --....., 

( 

EGGS 

O. (1 

O. (1 

O. I) 

O. (1 

O. 0 
O. 0 
O. (1 

o. c 
O. (1 

(1. (1 

O. 0 
() 0 
(\. () 

O. 0 
(1. 0 
o. I,) 

O. (1 

L:::~. (t 

O. (1 

O. [1 

(1 0 
O. 0 
O. 0 
O. 0 
8. 0 
O. (I 

O. (1 

O. (1 

3.2-40 

DENSITY(NQ /1800 CU M ) 

'T'OLl<-SAC 
LFiF.:'·,.'AE 

O. 0 
~J .• :::1 

(1 0 
O. 0 
O. 0 
O. 0 
0, 0 
O. 0 
O. 0 
(1 0 
O. 0 
O. 0 
O. (1 

O. 0 
O. (t 

O. (1 

O. 0 
O. (1 

O. (1 

o. (\ 
O. 13 
O. 0 
13. (1 

O. 0 
O. 0 
O. 0 
O. (1 

O. 0 

LAR'-iAE 

95. 2 
o. (\ 

27. 1 
47.6 

156. 13 
O. (1 

1.42. :3 
241. 1 
650. 4 
:::~::19. ~~ 

2::::. 4 
4Ct;'.5 

71. 4 
o. (\ 
O. 0 

:119. <) 

O. 0 
O. 0 
O. 0 
o. 0 
0, (1 

O. 0 
(1, 8 

1:39.7 
7j.4. :: 

::::5. 1 
677. 5 

1:::57 1 

,JU· ... ·ENILES 

O. 0 
o. 0 
0, ° 
O. I:) 

2:::. 4 
O. (1 

O. (1 

O. 13 
O. 0 
O. 0 
(;:1. (1 

54. 2 
:1.42. :3 

O. 0 
O. 0 

23:. ::: 
O. 0 
O. (1 

O. (1 

~:::1. 0 
o. (1 

o. (\ 
o. 0 
o. (\ 
o. (1 

2:3.4 
27. 1 

357. 1 

TOTAL 
(EXCLUDING 

EGGS) 

qc::- "" _. '_'. 0::. 

O. 0 
27. :1 
47. 6 

1::::4. 4 
.:). 13 

142. 9 
241. 1 
650. 4 
809. 5 

2::;:. 4 
4;;0.7 
214. :3: 

13. 13 
13. (\ 

142. E: 
O. 0 
O. (1 

G. ~~1 

O. 13 
13, (1 

(1.13 

O. 0 
:1.:39. 7 
714, :::: 
:1.1]. 5 
704. 6 

2214. :2 



~ .. 

rAY ANCHCNY DENSITY 

C,RTE 

Gi"""2:?/75 
(17 ..... :~.? ,,':-"5 
07/~~~~/7'5 

()7 .. ··: .. ~\,·,-':--~~ 

c~ .. ··= >:~.,-"(~~ 
~y;-., ':: ,:1 .... '7 5 
07.":': (1"'75 
l::~7·/:·~:I.···75 

07,.··=·,:j .. ···.7:~ 
O-;:~ .. ··:··=1 .. ·'7S 
(~7 . .'=·(~/ :-"'5 
07 .... :··:< 'i~5 
(-..:·.,'I.~i~.··73 

~~i ::: •.• ~ ~1 ::;. ,~'{:; 

O~=;.·"O~~/·(':) 

O:~:. '05,''''~S 
0:::, .. (:t~; .. ··:-'5 
~J ~.:: .... C! 5..-' ';' ~5 
C:::, '(I:' ,. ~5 
O:::/Ct..~ .. ··7~S 
0:::, '~=!~:~ ... ·7'5 
(1.::, '(\'".:-:,"75 
C~:::, ··O~::,···75 

(\":; "(;1:5./-;-'5 

(1'::,":::::::,··'75 
(;:::.··O,.;.····7~.5 

o·::· .... c· F. " ';'5 
0:::: ·i)::..·· .. 7;:i 

(A) 
e'Er'Hi 

:=: 
1'1 
E: 
s 
1'1 
E: 
s 
1'1 
E: 
s 
1'1 
~. 
~I 

5 
1'1 
E: 
s 
t-1 
E: 
s 
1'1 
E: 
s 
1'1 
E: 
s 
1'1 
E: 
:; 

THE 
(HF::!',HD 

2::. :;:0 
2::: ::0 
23: :.0 
00:05 
(I~~~ : :';:15 

00:0'3 
04: 5 ... ~ 
o·~: 5 ... 1 
04' ~,4 
05' :-t 
C1"~j . :.1 
05:::1 
12:05 
12:85 
12:05 
12:50 
:1.:;: : :~o 
12:':0 
20 : :~~:1 
2(1: ::?J 
20: ~50 
21:25 
21:25 
21.2'5 
08:02 
00:02 
00'02 
0049 

(A):S=Sl~FACEJM~MIDDLE;B=BOTTOM 

TIC'E 
(\'1) 

-0. b 
-0. 6 
--Ci. 6 
...... 0. I:; 
-0. 6 
-0. f. 
-0. 2 
-0. 2 
-0. 2 
-0. 2 
-0. 2 
-G. 2 
-0. 4 
-0. 4 
-0. 4 
-0. 4 
-0. 4 
-0 4 

e. ~. 

O. J 
O. 3 
O. 3 
O. J 
O. 3 
o G 
0. 0 
O. 0 
O. 0 

SAMPLE 
VOLU~E 
(CU M) 

70. 58 
~C. 90 
42. 00 
70. 50 
~6. 90 
42. 00 
70. 50 
36. 90 
42. 00 
7(1.50 
::6.90 
42. 00 
70. 50 
::i':'. :30 
42. 00 
70. 50 
3:'::'.90 
42. 00 
?O. :~() 

::6. S~O 
'l2. 013 
"((1. :~() 

3:6. ~:~(1 

4:;-:. 00 
70. 50 
:'6. ':~O 

42. CHJ 
('0. t50 

"",.-......... 

( 

EOG~· 

O. 0 
O. I) 

O. (I 

O. I) 

o. (} 
O. 0 
0.0 
O. (I 

O. (I 

O. 0 
O. (I 

Cl. 0 
0.0 
o. (1 

47 . .:. 
411. :: 
!::9·L :: 

1 (.i:'f. 7 
~1'::~3 9 
';::'0-1-. 6 
5.+7. t; 
7::::0. 1 
:::94. 3 

2::~:5? 1 
1:::':::. ;; 
569. 1 
:~:5? 1 
::4(1. 4 

3.2-41 

DENSITY(NQ /1000 CU M > 

'T'OLK-SAC 
U'l;;:'· ... AE 

0.13 
(I. (I 

O. (I 

O. 0 
(). I) 

(1. (I 

O. 0 
O. 0 
O. 0 
O. (I 

O. (1 

O. 0 
O. 0 
O. [1 

O. 0 
O. (1 

O. (1 

O. 0 
O. 0 
O. (1 

O. 0 
O. (I 

o (I 

o. (:) 
(I. 0 
O. 0 
O. (I 

O. (1 

LRF:',,.'RE 

!:;6.7 
243. :3 
19~1. 5 

99. ::: 
4~36. 5 
::~:3:. 3: 

28. 4 
108. 4 
166. 7 

O. 0 
O. 0 
O. 0 

lE. 5 
975. ,=. 

52::. :::: 
:::;:i':':::. :~: 

1788. 6 
4571. 4 

482. 3 
542. 0 
214. 3 
851. 1 

1327. 9 
666. 7 

3:461. (I 

7642. 3: 
3523:. :3 

7;':'6. 0 

,JU\"ENILES 

O. (I 

::::1.3: 
47 . .:. 
42 . .:. 
27. :1. 

13. 0 
14. 2 
27. :t 

:166. 7 
O. 0 
13. Cl 
O. (1 

13. 0 
(I (t 

O. 0 
O. 0 
O. 0 

:1.90. 5 
(1.0 

O. 0 
O. (I 

13. \3 
O. 0 

23:. :=: 
42 . .; 
5·~. 2 
71 .• , 

O. (I 

TOTAL 
(EXCLUDING 

EGGS) 

56. 7 
'3:25.2 
2:::::. 1 
141. :3 
43:3:.6 
3:3:3. J: 

42 . .; 
:1.35. 5 
3:::::::.4 

O. 0 
1':).0 
O. 13 

11::.5 
975. 6 
52::. ::: 
3:'::.:;:. :3 

1,':::::: . .:. 
47i:'1. :3 
4:::2.3 
5.:.12. ~:::1 

214. ::: 
:=:51.1 

1::27. :3 
6:?(). 5 

3503. 6 
7696. ~5 

3:595. 2 
766. (1 

( i 



\( 

En',/ nt JCHO'·/'T' [:.r::ns I T'TI 

DfHE 

c::',,'(!(·/(":) 
C .~: (,' .:~ t:.~ •...• 7' ~-; 
C~~:;./(I::-:.···7(5 

(~:~:/O"~:""'75 
O::~ .... ~ .. ::'':7~, 
O;~: .. ··;~;·~~,··i~ 
0'::, .Ii·~l'_:"""~::':; 
0:::: .. " (:',:;, ,.' ~·"~5 

(··::::.···.1.~2:/··/5 

O:?;.··1.~:/75 

0·::," _t~~:.···;·'5 

(: ;:: ... .i~ ...... ~." -'5 
Co::, ·12 ... ·7~~~ 
c ::, ·.1..~:,·'7-':: 

~=I:~: .. "'1.:.::: .... ·7S 
C'::, ·~_.::.···r5 
(;:::,,' J ~ .. ;.":~ 

c· :./ 1·.2.···7~~ 
C:::, ___ .:.:... '7'':; 
(l:::. '1:;::,'-;'5 
i=::~:.·ll~"" ,~'5 

c::. '.1':::.' ",c ::; 
O.::,'"J.:;-:: ... '"(r5 
~~:::, '1 ::. '(~3 
~:~:::.··..i.:::,/7'5 

(:::::,·'1.:: . .'7'5 
O.:: .. ·! 1:·.··7::; 
C:::,,'1 J .. ··(·~;i 

(A) 
C'E?TH 

,1 
E: 
s 
t-1 
8 
s 
11 
E~ 

::~ 

r'1 
E: 
,-
.;. 

t'1 
E: 
;:. 

t'l ,,: 
.::. 

r'1 
~. -' s 
t'1 

". 
:::. 
r'l 
E: 
s 
t-1 

Tli-IE 
(He;:: tHt·/) 

00:49 
00.49 
04:58 
04.58 
04~58 
05::3 
C~~ . 2·;~: 
05::8 
12:0} 
1203 
12.8: 
12.41 
12:41 
1241 
21:13 
21:13 
21'13 
21. ~50 
21.5::1 
21:58 

:'::1 
~~:51 

~~.51 

00:31 
08.:1 
80.?1 
04:40 
04:48 

(A):S~SURFACE;t-1=MIDDLE;8=80TTOM 

TIDE 
(1.1) 

O. (I 

o. ~:) 

-0. 1 
-0 1 
-(1. 1 
-0. 1 
-0. 1 
-0.1 
-~o. ~:" 

-0. c' 

-0. :::: 
-0. :;: 
-0. ::;: 
-0 :::: 
-0. ::: 
-0. ::: 
-(\ ::;: 
-0 .:. 
-0. ::: 

(I 

-0. C 
-0. 6 
-0. 6 
-0. 6 
-0. 6 
-0. 6 

O. 
O. 

SAMPLE 
VOLUME 
(CU M) 

~O. 98 
42. 08 
70. 50 
?6. 90 
42. 00 
70. ~O 
36. 90 
42. 80 
78. 58 
~O. 90 
42. 00 
70. 50 
~6. 98 
42. 08 
70. 58 
~~. 90 
42. 00 
70. ~:,o 

':;'(:', 9~:1 

42':;:,.00 
?O. 50 
3:6.30 
4::::.00 
70 ~50 

:6. ::':(1 

~:j.~::. eo 
:'0. ~~o 
::>::.90 

..... ---.... " 

EGGS 

1571. !:~ 

20'?L 4 
:it;: 7 

1::~:~' 5 
71. 4 
:::5. 1 
5,~. 2 

190. 5 
O. 0 
O. 0 
O. 0 
o. (I 

i} (I 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
(1 0 
O. 0 
13 (1 

O. (1 

(Ct. CI 
O. 0 
o. 0 
13. 13 
O. (1 

o. 0 

3.2-42 

DENSITYCNO. 11000 CU M ) 

'T'I)U<-SAC 
tAR'·/FiE 

13. 0 
o. (1 

O. I) 

o. (1 

(1. 0 
O. (1 

O. (1 

13. 0 
o 0 
o (1 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. \) 
O. (1 

O. (1 

O. (1 

O. 0 
O. 0 
O. 13 
O. 0 
O. 0 
O. (I 

O. 0 
O. 0 

LAR'·/AE 

J:'?56. 6 
7142. 9 

468. 1 
1924. 1 
2261. 9 

184. 4 
:;'25.2 

1738. 1 
85. 1 

216. 8 
404. 8 
297. 9 
::~~2. ::? 
JG9. 5 
695. 0 

2330. 6 
3952. 4 
2099. : 
6151. 8 

~57::~. b 

595. 7 
1:;::3.7 
3··~7. 1 

O. I) 

135. 5 
3".:~7. i 
113. 5 
406. 5 

JU',/ENILES 

54. 2 
l1S'.O 

o. (\ 
175.5" 

O. I] 

14. 2 
O. (1 

23:. :=: 
O. I) 

o. 0 
O. 0 
O. 0 
O. 0 
O. 0 

14. 2 
54. 2 

714. :: 
1:34.4 

:::1. :: 
2:::.6 
4::::.6 

O. 0 
(I. (I 

o. (\ 
O. 0 
O. 0 

2::::.4 
54. 2 

TOTAL 
<D<CLUDING 

EGGS) 

'-f010. :3 
72;'::1. 9 

46::::.1 
20::i9.6 
2261. 9 

19:3,6 
325. 2 

:l?Gl. 9 
:=:5. 1 

216. 8 
404. ::: 
2::'017.9 
:;:52.3 
]:09. 5 
7():? 2 

23:::4. :3 
4t;t;t;;.7 
22:::3. 7 
6233.1 

6~::)7. 2 
63::3. :: 
1:::9.7 
::57.1 

O. 0 
125. 5 
3~17. 1. 
141. 9 
461:::1.7 

( 



/-. 
\ . 
\t, 

E~""~'Tr ,=;nc~OI./tT' elEns IT',' 

CoATE 

O:::: ..... ·1.:~ . .-·75 
c::'.~'.:.:::.·'·~:; 

(1,·:: ..... 1:·.···75 
(i:::,.' 1::,,'75 
c:::,··1·.:J .. ···75 
C,~,··1~J.···,:--5 

C:::," .:i..~'j .. 7S 
(~:::. "1:::' 1"?5 
(! ::::" ,.' J.:; ./~.:; 
0.::,"1. '~1./7:5 
U:::,··1:?, .... ~-:'~3 
0::·, ·'1 ~~ /'-;"5 
C'::, ·1~t.··~~·5 
0·::, ·':~=f .. ··i·5 
c~::: .. ' 1.? .... 75 
O::::.· .. l::.:I .. ··'?::i 
C::::," j ~~, '?~3 

C::::, '1.:..::;, ":;"~5 
O·::,'··19.··~··5 

0:::' .··.~;:).···~~5 
0:::.·':0 .... 75 
O:::.····.~~O/75 

c:::.···~· Cl .. /::~:5 
C:::, ·'~-~O, )7::; 
0::::,":;::(:, •. :~~ 

C::·.··::O .. ··7:::~ 
O;~:.··2~-\.···i~ 

0::::,,) ;:;O,~'75 

(A) 

(;-EPTH 

E: .-;:,. 
1'1 
B 
~ 
;:. 

H 
E: 
s 
1·1 
E: 
s 
1·1 
E: 
.; 
11 
E: 
.:. 

t-1 
E: 
.:-:", 

N 
E: 
::. 
n 
E: 
~:: 

j'1 

8 

TIt1E 
(H::<:. HIlI> 

0'1:40 
0'5:20 
~:~5 : 20 
05: :;-::~) 
12 ::.:, 
:.1.2: J:3: 
12:33 
13:1i 
1::i1 
13.11 
20.20 
20:20 
:;~;=~ 2~) 

:i:O. ~;7 
20: :17 
2(j.57 
:::::·H 
:::::.·a 
::-:J:: "11 
CO.16 
C;:J : 16 
eo: if:' 
04.152 
()~. : ~52 
O~t . ~.52 
O~5: :=2::: 
(i~:'I: 2::: 
05: 2::;: 

(I'D: S=-=::::I.IRFFK:E.i t·l=!··lIC-DLE; [:o=E:OTTot-l 

TWE 
(['1) 

o. ~, 

O. 5 
O. 5 
O. 5 

-0. cl 
-(::1, 4 
..... 0. 4 
-0. 4 
-8. 4 
-8. 4 

O. 8 
O. 0 
0. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 

-0. 9 
-0. 9 
-0. 9 
-0. 9 
-0. 9 
-Q 9 

SAMPLE 
VOLUME 
(CU M) 

4:::.00 
70. 50 
::;;.90 
42. 00 
70. 50 
:'6. 9~::'1 

42. 00 
7(). 50 
3:6. ::'i() 

4:"2.00 
70. ~':;(:1 

::6. 90 
42. 00 
('D. 50 
:;:6. ~<O 
.;~2. 0(1 

?1:1.50 
::6. :90 
42. 00 
70. ~5(1 

..:.: C', :::I~) 

4:2. 00 
?(), '50 
:: i.=:: , 9(~) 

-E:.OO 
70. 50 
:.t7, 90 
42. 00 

('-"-.--....." 

( 

EGGS 

'~1. 0 
o. 0 
O. I) 

O. (1 

o. (1 

o. ICI 
o. (I 

o. (I 

C!. (1 

(~. ~::) 

o. 0 
O. (1 
(~. (-: 

o. I) 

O. 0 
o. 0 
f.:). :J 
O. I) 

O. I) 

(1.0 

O. I) 

o. 0 
o. 0 
o. (1 

O. I) 

O. I) 

0.0 
O. I) 

3.2-43 

DENSITYCNQ /~ooo CU M ) 

'r'OLK-SAC 
LRP\·'AE 

o. 0 
o. ~3 

o. 0 
o. (1 

o. 0 
(1.0 

o. 0 
O. (1 

0.1:::1 
(1, ~.3 

o. 0 
O. 0 
O. (1 

O. I] 

O. 0 
O. I) 
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SUMMARY AND CONCLUSIONS 

Stone & Webster Engineering Corporation (S&W) has conducted an evaluation study for Orange & Rockland Utilities, Inc. to develop alternative intake designs which incorporate fish protection and transportation devices. The designs are intendeQ. to reduce existing fish impingement losses at the 1200-MW Bowline Point Generating Station - Units 1 and 2, which withdra~ a maximum of 1711 cfs of water fram the Hudson River for cooling purposes. 
On the basis of our study, which included a review of the available technology, six alternative schemes, incorporating angled flush-mounted trQveling screens, inclined plane screens, modified conventional traveling screens, and several behavioral barrier devices, were selected for possible application at Bowline Point. 

These schemes fall into three categories of fish protection concepts, as listed below: 

Fish Diversion Concepts 

Scheme 1 - Screen Arrangement Utilizing Existing Intake Structure with Angled Approach Channel 

Scheme 2 - Angled Screens with a Chevron Arrangement 
Located East of the Existing Intake Structure 

Scheme 3 - Angled Screens with a Chevron Arrangement Located in Front of Existing Intake Structure 

Scheme 4 - Alternative Intake Design Utilizing Inclined Plane Screens 

Fish Collection and Removal Concept 

Scheme 5 - Alternative Intake Design Utilizing Existing Traveling Screens Modified with Fish Lifting Troughs and Gentle Spraywash 

Fish Deterrent Concepts 

Scheme 6 - Alternative Intake Design Utilizing Fish Deterrent Devices at Bowline Pond Inlet 

(a) Air Bubble Curtain 

(b) Hanging Chains 

(c) Water Jet Curtain 

1 



These devices were chosen for their proven or potential 
biological effectiveness and their engineering practicability. 
Other schemes, incorporating different devices, were eliminated 
from consideration due to their limited effectiveness or their 
impracticability relative to the Bowline Point site. 

An angled, flush-mounted traveling screen, which would divert 
fish to a bypass, is considered to be a potentially effective 
device for reducing impingement at Bowline Point. This device 
has been shown to be nearly 100 percent effective in diverting a 
number of Hudson River species with low resultant mortality. 
Therefore, three alternative schemes have been developed for 
possible application at Bowline Point. One scheme involves 
angling the direction of the approach flow to the existing 
screens, which would be IIDdified to be flush-mounted. Such a 
design would require model studies to determine the best 
arrangement for directing the approach flow at the proper angle 
to the screens. The other two schemes are similar and involve 
construction of new screening structures with the flus~ounted 
screens set at an angle to the approach flow. 

An inclined plane screen (Scheme 4) is also considered to have a 
good potential for effectively bypassing fish at Bowline Point. 
Although such a screen has not been utilized for this purpose at 
power plant intakes, successful applications at other types of 
water intakes indicate that further investigation is warranted. 
Because the screen is similar to a conventional screen, it offers 
several advantages over other diversion devices relative to 
construction and area requirements, particular for backfitting at 
an existing intdke. 

A scheme involving modification of the existing traveling screens 
to incorporate lifting troughs and a low-pcessure spray wash 
(Scheme 5) is considered very practical for Bowline Point but may 
not be as biologically effective as the three fish diversion 
schemes. Since the scheme relies on the impingement of fish, 
some mortality could be expected as a result of this experience. 
If it is determined that this scheme has significant advantages 
over other concepts, it could be evaluated at Bowline Point by 
modifying one screen and conducting comparative mortality studies 
using the unmodified screens for comparison. If mortality levels 
are considered acceptable, the other screens could then be 
retrofitted. 

On the basis of past experience, a fish deterrent device 
(Scheme 6) located at the inlet to Bowline Point is considered to 
have limited potential for biological effectiveness. However, 
such a scheme could act to prevent the movement of some fishes 
into the pond, thereby reducing the impingement potential at the 
intake structure. Further, a deterrent device could be used in 
conjunction with one of the other schemes to improve the overall 
fish handling capability of the Bowline Point intake system. 
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Schemes 1 through 5 would require a fish transportation system to 
return bypassed or collected fish to the Hudson River. Pipes 
would be used for this purpose with one or more jet pumps acting 
as the pumping unit(s). The jet pump is presently considered to 
be the most potentially effective device for transporting fish 
with low resultant mortality. Model studies should be conducted 
prior to installation to ensure that key Hudson River species can 
be transported through a pipe and jet pump without substantial 
mortality. 

In conclusion, it is believed that any of the six schemes 
proposed for possible application at Bowline Point would reduce 
impingement losses. Each has inherent advantages and 
disadvantages relative to engineering and/or biological 
considerations. However, through further investigation (model 
studies, etc.) and a more detailed development of the design 
criteria for each conceptual scheme, it is expected that fish 
impingement losses at Bowline Point can be greatly reduced. 
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SECTION 1 

INTRODUCTION 

In July 1976, Stone & Webster Engineering Corporation (S&W) was 
requested by Orange & Rockland Utilities, Inc. to develop a 
number of alternative circulating water intake designs which 
would reduce existing fish losses due to impingement at the 
Bowline Point Generating Station - Units 1 and 2. This effort 
involved a review of the existing technology and a determination 
of the engineering practicality and potential biological 
effectiveness of the various intake designs which are presently 
in use at other sites or have been suggested for use in reducing 
impingement. 

This report discusses the results of SSW's efforts and includes a 
description of the present Bowline Point intake design, a 
discussion of existing impingement, a general review of fish 
protection devices, and a detailed description of six alternative 
intake designs and modifications which were selected by SSW for 
possible application at the station, including the rationale by 
which they were selected. 
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SECTION 2 

PRESENT INTAKE DESIGN AND OPERATION 

The Bowline Point Generating Station consists of two similar units with a combined generating capacity of 1,200 MW. The station is situated on the west bank of the Hudson River, 38 miles north of the Battery. Uni ts 1 and 2 begCffi operation in September 1972 and May 1974, respectively. 

Each unit withdraws approximately 384,000-gpm maximum (855 cfs), for once-through condenser cooling. The total 768,000 gpm (1,711 cfs) maximum flow is drawn to a common intake screenwell structure incorporating six circulating water pumps with associated trash racks and traveling water screens. The screenwell is located on the northwest bank of Bowline Pond (Figure 2-1). Water enters the 53-acre pond through an inlet which is 225 feet wide (MLW) and has a depth of 19 feet at mean low water level. The flow velocity through the inlet does not exceed 1 fps. 

The intake screenwell is divided into six equal bays. Each bay contains a 6-inch-spaced trash rack, a vertical traveling water screen, a deicing air bubbler and a vertical wet pit circulating Welter pump. Two features incorporated into the screenwell were designed to reduce fish impingement (Figure 2-2). First, the traveling screens are installed relatively flush with the face of the intake structure and the trash racks are installed approximately 16 feet upstream. This arrangement provides a lateral passageway between the racks and the screens to enable fish approaching the screen to escape through side trash rack ports. 

Second, a plenum area between the traveling screens and the pump bay helps reduce the approach velocities to the screens during partial pump operation, since flow can be withdrawn through all the six screens. 

The flow rates and resulting velocities for all modes of operation are given in Table 2-1. The general mode of operation is two pumps throttled during the months of January throqgh May and September through December and two pumps unthrottled during June, July, and August. 

The average design approach velocity (3 pump operation per unit) is 0.55 fps to the trash racks and 0.66 fps to the traveling screens (MLl't). Since Bowline Pond is subject to tidal maximum fluctuations of 8.75 feet, velocities vary according to the tidal cycle. The range of screen approach velocities is therefore from 0.56 fps (HW) to 0.77 fps (LLW). At mean water, the water depth in the screenwell is approximately 27 feet. The tidal fluctuations in the Hudson River are transmitted to the vicinity of the intake structure through the inlet of the pond. However, 
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..... -

Water Elev. 

Mean Water 
Elev. 0.00 

MeCiIl Low Water 
Elev. -1.75 

Low Low Water 
Elev. -4.00 

Mean Water 
Elev. 0.00 

Mean Low Water 
Elev. -1.75 

Low Low Water 
Elev. -4.00 

TABLE 2-1 

POSSIBLE FLOW RATES AND VELOCITIES 

BOWLINE POINT GENERATING STATION 
ORANGE AND ROCKLAND UTILITIES, INC. 

Pump Operating 
and Total Flow Approach Velocities l fES 
Eer Unitl gEm Bar Racks Screens 

3 - 384,000 0.55 0.66 
2 - 316,000 0.45 0.54 
1 - 185,000 0.27 0.34 

3 - 384,000 0.59 0.70 
2 - 316,000 0.48 0.58 
1 - 185,000 0.29 0.36 

3 - 384,000 0.65 0.77 
2 - 316,000 0.55 0.64 
1 - 185,000 0.31 0.40 

2 - 257,000 0.37 0.44 
Throttled Condition 

2 - 257,000 0.39 0.47 
Throttled Condition 

2 - 257,000 0.43 0.53 
Throttled Condition 
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the tidal currents in the Hudson River are dampened due to the 
presence of the pond, which results in uni-directional current 
flow from the inlet at the river to the intake structure. 

Each traveling screen is 14 feet wide by 38 feet high and 
consists of 3/8-inchllesh wire cloth. For cleaning, the six 
screens are rotated and washed with approximately 60-psi water 
pressure (125 psi design) spray nozzles located within the screen 
housings on the operating deck. Debris is washed into a connnon 
trough leading to a trash basket for ultimate removal. Normally, 
the screens are operated intermittently in summer and 
continuously in winter. Additional spray nozzles using up to a 
maximum of 30-psi water pressure are also used to reIOOve fish 
from the screens. 

As a result of fish impingement experienced at Bowline Point, an 
addi tional feature was installed in the intake screenwell. In 
order to return fish which are washed from the screens during 
cleaning to Bowline Pond, a 12-inch-diameter pipe was connected 
to the trash trough. This pipe transports fish to a submerged 
discharge point on the north side of the screenwell. A weir 
within the trash trough segregates fish from floating debris. 
The effectiveness of this design in protecting fish is discussed 
in Section 3. 
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SECTION 3 

IMPINGEMENT EXPERIENCE AT 
BOWLINE POINT GENERATING STATION 

3.1 INTRODUCTION 

Lawler, Matusky & Skelly Engineers (LMS) has been conducting 
impingement monitoring studies at the Bowline Point Generating 
Station since December 1912. These studies have been designed to 
identify species composition, abundance and biomass, seasonal 
cycle, and the estimated total annual number of fish impinged on 
the traveling water screens. In addition, length-frequency, 
condition, and survival of impinged fish have been determined for 
selected species. Since Unit 1 became operational in September 
1912 and Unit 2 in May 1914, a comparison has also been made 
between impingement rates during one~it and two-unit operation. 

The following is a brief summary of the results of impingement 
monitoring studies conducted in 1914 and 1975, as discussed in 
detail in separate reports (LMS 1915, 1916). Additional 
information on impingement studies conducted prior to 1914 is 
presented in an earlier report (LMS 1974). 

3.2 IMPINGEMENT 

With the exception of January through April 1914, impingement 
monitoring was conducted weekly during 1914 and 1915. Samples 
were collected over a 24-hour period each week at intervals of 2, 
q, 6 and 12 hours. During long-term survival studies, samples 
were collected from both the trash trough and the fish discharge 
pipe. This pipe was installed to return impinged fish to Bowline 
Pond on the north side of the intake structure. 

A comparison of one-unit operation (June 1913 - May 1914) to two
unit operation (June 1914 - May 1915) indicated that species 
composition remained similar under both operating conditions. A 
total of 40 species were identified, with white perch (Morone 
americana) dominating impingement samples in both years. The 
seasonal occurrence of fish was similar in both years, with 
important species occurring as follows: 

Species 

White perch (Morone americana) 
Striped bass (Morone saxatilis) 
Alewife @losa pseudoharenqus) 
Blueback herring (Alosa aestivalis) 

Seasonal Occurrence 

late fall to May 
throughout winter to April 
late summer and early fall 
October and November 

Although the fish impingement rate has been highly variable 
during sampling, a general trend has been identified: impingement 
is low in the summer, increases during the fall to a peak from 
January through April and then decreases in May. White perch was 
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the JOOst abundant species collected during one-unit and two-unit 
operation, comprising 56 and 62 percent of the total impingement, 
respectively. Other species occurring in abundance included 
striped bass, Atlantic tomcod (Microqadus tomcod), alewife, 
blueback herring, hogchocker (Trinectes maculatus), and rainbow 
smel t (Osmerus mordax). For both one- and two-unit operation, 
length-frequency data indicates that the majority of individuals 
impinged were young-of-the-year. 

On the basis of sampling efforts at Bowline Point, LMS (1975) has 
identified several factors which may affect impingement, namely, 
abundance and distribution of fishes, intake velocity, and the 
topography of Bowline Pond. For the most part, the evaluation of 
the effect of these factors on impingement is, at this time, 
based on somewhat limited data. However, the cause and effect 
relationships which have been hypothesized by LMS offer 
information which is useful in developing methods for reducing 
impingement at Bowline Point. 

Since Haverstraw Bay, on which Bowline Pond is located, is known 
to be a nursery area for juvenile fishes, it would be expected 
that these fishes would appear in abundance in the area at 
different times (depending upon the life histories of each 
species) and would, therefore, be susceptible to impingement. 
Since the majority of the fish impinged at Bowline Point are 
young-of-the-year, this factor would appear to be true. 
Therefore, distribution certainly affects impingement. It might 
also be expected that species abundance would affect impingement 
rates. However, this was not found to be true (LMS 1975). 
Instead, an increase in impingement of striped bass and white 
perch during two-unit operation occurred when the abundance of 
these species in the river was declining. It was therefore 
concluded that abundance was not a key factor in impingement. 

The increase in intake flow and, therefore, velocity which 
occurred when Unit 2 began operation could be a factor in 
increased impingement. Preliminary studies conducted by LMS 
(1975) indicate that this may, in part, be true. In November 
1973, marked live fish were released at two different locations: 
10 feet upstream of the trash racks, and between the racks and 
the traveling screens. The experiments were conducted under 
one-unit and two-unit flow conditions. Of the fish released 
upstream of the trash racks, 9.7 and 2.0 percent were impinged 
under one-unit and two-unit operation, respectively. Of the fish 
released between the racks and screens, 18.4 and 36.5 percent 
were impinged under the same conditions. Although preliminary, 
these data indicate that the area of influence of intake velocity 
is localized but could be an important factor within the 
localized area. 

LMS (1975) has proposed a possible explanation for seasonal 
impingement variability which relates to the behavior of fish in 
the Bowline Point area. Fathometric surveys indicate that fishes 
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within the pond exhibit depth selectivity during the months of 
cx:>lder water temperatures. If fish within the river exhibit the 
same selectivity, then it is possible that recruitment into the 
pond is limited during these months since the area around the 
dredged pond inlet is shallow and may act as a barrier to fish 
movement. High impingement during January could be due to 
movement of fishes into the pond in the fall. With limited 
recruitment during winter, impingement would decrease due to 
cropping. The impingement peak in April would then coincide with 
renewed activity of fish in the river (no depth selectivity) as a 
result of increasing water temperatures. Although this idea is 
based on limited data, it does offer a possible explanation of 
the seasonal impingement trend at Bowline Point. 

In addition to impingement monitoring, studies were cx:>nducted 
during 1974 and 1975 to determine impingement survival and the 
degree to which reimpingement of fish returned to Bowline Pond 
occurs. Results of initial survival studies with continuous 
traveling screen operation are summarized in Table 3-1. In 
general, fish of the genus Alosa showed very low survival, 
hogchoker showed very high survival, and striped bass, white 
perch, and tom cod showed intermediate survival. Initial survival 
of striped bass and white perch was positively correlated with 
chloride concentration. The percentage of fish classified as 
unimpaired when collected from the traveling screens was also 
determined and is shown on Table 3-1. 

Although highly variable, the results of long-term survival 
studies indicate that white perch, striped bass, and tomcod are 
capable of surv1v1ng impingement at certain times. Since the 
screening system at Bowline Point was not designed for handling 
live fish, the survival rates could seemingly be improved through 
modifications, as discussed in Section 4. It is also possible 
that much of the observed mortality resulted from experimental 
procedures such as sluicing and handling. 

Results of reimpingement studies, using tagged fish, indicate 
that recirculation of impinged fish which are returned to Bowline 
Pond does occur to a relatively large degree. Such reimpingement 
not only acts to increase the impingement potential of the 
screens, but may also affect the survival of impinged fish. Fish 
which are impinged repeatedly will experience higher mortality. 
However, if fish were impinged only once and then removed from 
the pond, the pond abundance, and consequently impingement 
potential, would decrease while survival would increase. This 
concept is discussed further in Section 4. 

Although the effect of fish cropping resulting from impingement 
mortali ty at Bowline Point has not been defined, Orange and 
Rockland had taken several measures to reduce fish losses due to 
plant operation. First, as previously mentioned, a pipe was 
connected to the trash trough to return impinged fish to Bowline 
Pond. In conjunction with this effort, the screenwash spray 
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TABLE 3-1 

SUMMARY OF INITIAL SURVIVAL OF IMPINGED FISH - 1974 1 

BOWLINE POIN!' GENERATING STATION 
ORANGE AND ROCKLAND UTILITIES, INC. 

Striped White Atlantic Alosa 
Bass Perch Tomcod sp. 

No. of Fish 
Sampled 6,714 20,882 689 2,770 

Rcinge I Alive2 4 to 3to 49 to 0-321 
961 991 1001 

Mean " Alive 69.81 551 651 13.41 

Range I Unim- 3to 2.6 to 23.6 to o to paired 961 991 1001 251 

Mean I Unim-
paired 35.61 22.11 44.71 111 

Correlation with 
Chlorides 3 Yes Yes 

Correlation with 
Temperature· No No 

IBased on LMS, April 1976 

2Range and mean percentages of alive and unimpaired fish on catches of more than 25 fish per day. 

31974 range in chloride concentration during impingement sampling days = 11.2 - 1678.9 mg/liter • 

Hogchoker 

832 

97 to 
1001 

981 

97 to 
1001 

981 

based 

• 1974 range in water temperature during impingement sampling = 0.10 - 26.8 0C. 
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pressure was reduced to 30 psi to create a more gentle washing action and the traveling screens were run continuously. Second, during the winter months, the plant is normally run with two pumps in operation, thereby reducing the velocity through the traveling screens. In this way, fish with limited swimming ability due to cold water temperatures are more capable of avoiding impingement. Finally, during 1976, a 1/2-inch-mesh net was installed around the intake structure to prevent fish passage. During the time in which this net was in place, impingement was reduced. later Ul the year. 

The studies conducted at Bowline Point to date in conjunction w1th conceptual design studies, indicate that there are a number of potential concepts for reducing fish impingement. Conceptual schemes for accomplishing this objective are presented in Section 4. 

3-4 



SECTION 4 

ALTERNATIVE INTAKE DESIGN MODIFICATIONS 

4. 1 INTRODUCTION 

The six alternative intake design modifications which have been 
selected for possible application at Bowline Point would each 
incorpora.te one of three concepts of fish protection. Schemes 1 
through 4 would operate on the basis of fish diversion with 
angled and inclined plane screens. Scheme 5 would involve the 
collection and gentle removal of fish from modified vertical 
traveling screens. Scheme 6 would operate on the principle of 
fish deterrence at the inlet to Bowline Pond. The schemes have 
been designed to return fish from Bowline Pond to the Hudson 
River (Schemes 1-5) or to prevent their entry into the pond 
altogether (Scheme 6). 

The fish protection devices proposed for possible application at 
Bowline Point were selected on the basis of their engineering 
practicality and their potential for biological effectiveness. 
Engineering considerations included the past operating experience 
of a device, the practicality of installing such a device at 
Bowline Point, and the potential for operational and maintenance 
problems. Biological considerations included the past experience 
of a device relative to its effectiveness in reducing fish 
impingement at other sites and its potential for effectiveness 
with Hudson River species. 

A description of each of the fish protection schemes developed 
for possible application at Bowline Point is given below. The 
schemes are grouped under the three categories previously 
mentioned: fish diversion, fish collection/removal, and fish 
deterrent concepts. Preceding the description of the various 
schemes in each category, a general discussion of the biological 
rationale for selecting certain devices and eliminating others is 
presented. In addition, since Schemes 1 through 5 require the 
incorporation of a fish bypass and transportation system to 
return collected fish to the Hudson River, a separate section 
addresses several methods for addressing this requirement. 
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4.2 FISH DIVERSION CONCEPTS (Schemes 1 through 4) 

4.2.1 Biological Considerations 

Research related to the protection of fish at water intakes and diversions has been ongoing for many years. Early work focused on the problem of allowing the free passage of upstream and downstream migrants around hydroelectric facilities, particularly in the Pacific Northwest. As a result of these efforts, a number of fish diversion devices have been evaluated. many of these have been applied with variable success. 

With the growth of fossil-fueled and nuclear generating stations, which can require the withdrawal of large quantities of water for cooling purposes, concern has more recently been expressed over the loss of aquatic organisms entrained in the flow entering these facilities. 

In an attempt to mitigate fish ~pingement losses at power plant intakes, researchers have commonly applied "state-of-the-arttechnology. Since much of the available technology was developed to protect fishes with life histories and behavioral characteristics different than those at many power plants, these attempts have often been limited in success. Therefore, in evaluating the potential effectiveness of a device proven effective with certain fishes for application at a different site, consideration must be given to species-specific differences which might cause the device to be effective at one site and ineffective at another. One of the most effective approaches to ensuring that a device will be successful in reducing impingement losses at a particular site is to conduct model or prototype studies to test the device with the species of concern. This approach is now being used with increasing frequency. As a result, several diversion devices have been developed which appear to have potentia~ for general application due to their proven effectiveness with a wide variety of fish species. 

It is on the basis of this recent experience that flush~ounted, ang1ed, vertical traveling screens and inclined plane traveling screens leading to bypasses have been selected for possible application at Bowline Point. It is not the intent of this report to describe all of the diversion devices which were not considered, as tl!is information is readily available in other publications (EPA 1976; Lake Michigan Intake Committee 1973; Schuler and Larson 1974; Sonnichsen et al 1973; Stone & Webster 1975; Clay 1961; Mayo, James, and Congleton 1972; Riesbol and Gear 1972). Instead, since all physical screening devices Which could be applied for fish diversion are s~lar in concept, the rationale for not selecting them for application at Bowline Point is discussed in general below. Following this discussion, a more detailed discussion on angled vertical and inclined plane screens is given. 
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other than the two screens selected for potential application at Bowline Point, there are seven types of screens which are commercially available and could be considered for fish diversion: conventional vertical traveling screens, fixed screens, double-entry single--exit vertical traveling screens, single-entry double exit vertical traveling screens, horizontal traveling screens, vertical revolving drum screens, and horizontal revolving drum screens. 

Conventional vertical traveling screens were not considered appropriate for tish diversion due to the presence of sealing plates on both sides which dct as an obstruction to free fish passage. In addition, the individual baskets compr~s1ng the screen are vertically angled and offset thus creating a screening surface which is not flush. These factors make it difficult to construct an effective fish bypass, i.e., one which is free of obstructions that might cause avoidance. The flush~ounted, vertical traveling screen selected for potential application is a modification of the conventional screen, as discussed later. 

Fixed screens were not considered practical for application at Bowline Point because of a high potential for clogging that requires tedious manual cleaning. Biologically, fixed screens offer no advantage over flush-mounted traveling screens. 

Double-entry single-exit and single-entry double-exit vertical traveling screens could be modified for fish diversion. However, to date, they have not been evaluated for such an application. Biological and hydraulic testing would be required to provide adequate approach flow patterns and a fish bypass before these screens can be utilized for fish diversion. 

After extensive testing, a horizontal traveling screen has been developed for fish diversion (Farr and Prentice 1973). However, two critical drawbacks make this screen impractical for use at large power plant intakes at this time. First, the screen is effective only where the water depth does not exceed 10 feet. Secondly, it is generally effective only where the water level is relatively constant • Excessive depth and tidal fluctuations at Bowline Point make this screen impractical. 

Vertical and horizontal revolving drum screens have been conceptually considered for fish guidance at power plant intakes. However, their potential biological effectiveness and engineering practicality for such an application have not been investigated. There are, therefore, no known operating drum screens designed for fish guidance at power plants (EPA 1976). 

In addition to the screens discussed above which utilize wire mesh cloth or perforated metal plates as a screening medium, a louver system has been developed which has been proven to be higldy effective in guiding fish to a bypass. (Stone & Webster 1975; Taft et al 1976; Schuler and Larson 1974). The system 
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consists of evenly spaced vertical bars set in an array which is angled to the approaching flow and leads to a bypass (Figure 4.2-1). Such an arrangement creates an area of turbulence along the louver array which fish avoid. This avoidance response, in conjunction with a downstream flow component, eventually directs fish to the bypass. While this system has been proven effective with many fish species, including Hudson River fishes (Taft et al 1916), it was initially developed primarily for fish diversion at facilities which do not require the fine screening necessary at power plant intakes. Therefore, for power plant application, conventional traveling screens are required to collect debris and fish which pass through the louver system. The extra cost associated with installing louvers with conventional backup screens is not considered warranted at Bowline Point since the angled, flush-mounted screen described later has been shown to be more effect~ve than louvers and acts as both a screening medium and diversion device. 

The ~ve discussion describes the rationale by which various diversion devices were eliminated from consideration for possible application at Bowline Point. The following discussion describes the basis on which angled, flush~ounted traveling screens and inclined plane screens were selected. This is a general discussion only; these devices are described in more detail in the discussion of each alternative scheme incorporating these devices. 

Angled, Flush4nOunted, Traveling Screens 

Three research programs have been conducted to evaluate the potential of an angled screen, leading to a bypass, for effectively diverting fish and thereby minimizing impingement at power plant intakes. The first evaluation was conducted by Ichthyological Associates, Inc. for the Southern California Edison San Onofre Station (Schuler 1973; Schuler and Larson 1974). In this study, 5/8-inch-mesh screens were not found to be acceptable due to poor-to-fair guidance (0 to 10 percent) of the northern anchovy (Engraulis mordax), a primary test species. Moderate-to-good guidance (60 to 90 percent) of other test species was obtained with a screen set at 45 degrees to the approach flow, an approach velocity of 2.0 fps, and a bypass velocity of 1.5 to 4.0 fps (higher efficiencies corresponded to higher bypass velocities). This was also the best setting for anchovies, which were guided with 30 to 10 percent efficiency. 

The angled screen was not considered further because of the large quantity of bypass flow required to yield good guidance efficiences. However, design limitations at the San Onofre Station permitted only one approach velocity (2 fps) to be tested, this velocity being the minimum possible. Therefore, it could not be concluded from the San Onofre studies that angled 
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(BATES, LOGAN & PESONEN 1960) 
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screens at other sites would not be effective. It is possible that other species w~uld guide well along angled screens under different conditions. particularly lower velocities and smaller screen mesh size. 

Later studies by Stone & Webster Engineering Corporation (S&W) have shown that angled screens can be effective when properly applied. The S&W studies were conducted for a number of utilities operating large power plants on Lake Ontario and the Hudson River (Taft et al 1976). In studies with Lake Ontario species. the alewife being the primary species of concern. it was found that an angled screen. set at a 2S-degree orientation to the flow at equal approach and bypass velocities ranging fram 0.5 to 3.0 fps. is 100 percent effective in diverting fish to a ~inch-wide bYPdss under the conditions tested (Stone & Webster 1976) • As a result of these findings. a complete diversion and transportation system. incorporating pipe and pumping components. hds been developed for returning fish safely to the lake. 

Similar results were obtained by S&W during studies with Hudson River species. namely striped bass. white perch. and Atlantic tomcod. Under the same design and hydraulic conditions given above. the angled screen was found to be 100 percent effective in guiding these species to a 6-inch-wide bypass. Results of l-week mortality studies showed that survival of bypassed fish was greater than 96 percent (Taft et al 1976). 

Although angled screens have not been otherwise evaluated for power plant screenwell application. they have been utilized at several hydroelectric facilities for guiding upstream and downstream migrants. At the North Fork Project on the Clackamas River in Oregon. angled traveling screens are installed at two locations along a 2-mile-Iong fish ladder (Gunsolus and Eicher 1970). Downstream migrants. primarily chinook (Oncorhynchus tshawytscha) and coho (Q. kisutch) salmon and steelhead trout (Salmo qairdneri) • enter the fish ladder at the North Fork Dam via a downstream migrant channel. From this point. they can pass either through an open port in a gate system or can travel farther downstream where they are diverted by a set of angled screens and bypassed to the fish ladder. The width of the apprOach channel is 10 feet. The two traveling screens (0.14-inch~esh. 16-gauge wire cloth) are each 11 feet wide and are set in tandem with a 2-foot-center pier between them. The screens are oriented at a 22-degree angle to the flow. The average depth of water in front of the screens is 30 feet. This arrangement has been found to be highly effective in diverting downstream migrants without impingement provided that the total screen flow did not exceed 500 cfs. 

The second 
upstream of 
North Fork 
screen is 7 

angled traveling screen installation is located just the fish ladder entrance (2 miles downstream of the Dam at the foot of the Cazadero Dam). This single feet wide and is set at a 45-degree angle to the 
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flow. The structure is utilized to separate downstream migrants 
from the ladder flow for subsequent introduction to a 5-mile-Iong 
pipeline. This pipeline transports the fish safely to a free
fall discharge just below the last dam in the complex, the River 
Mill Dam. Both angled traveling screen installations at the 
North Fork complex have been functioning effectively for nearly 
15 years. 

Experience at the Mayfield Dam on the Cowlitz River in Washington 
further substantiates the effectiveness of angled screens in 
guiding fish (Thompson and Paulik 1967). 

Results of the above studies, particularly those with Hudson 
River species, clearly indicate that angled traveling screens 
offer a potentially effective method for reducing fish 
~pingement losses at Bowline Point. Three schemes incorporating 
such a device are described in Section 4.2.2. 

Inclined Plane Traveling Screens 

Several types of inclined plane screens have been developed to 
date. The first is simply a conventional traveling screen 
inclined downstream at a small angle. This is used in areas of 
very heavy debris loading where the conventional vertical screen 
allows collected debris to fall back to the water during the wash 
cycle. By inclining the screen up to 12 degrees, debris is held 
down by the force of gravity until it can be removed into a 
collection trough. Larger angles have been used at some 
installations. Figure 4.2-2 shows a 45-degree inclined plane 
screen used at the intake of a lumber operation in Oregon for the 
removal of heavy debris. Because this type of inclined screen is 
essentially the same as the conventional type, it has the same 
environmental drawbacks. Fish must be impinged and carried out 
of water in order to be diverted. 

Another type of inclined screen is shown on Figure 4.2-3. In 
this case, the screen is fixed and is placed nearly horizontal to 
the flow. An endless band of rotating brushes sweeps debris and 
fish across the screen face to a surface collecting area. Such a 
screen has been used in Canada to divert migratory salmon from a 
sp~wning channel with good results (Kupka 1966). However, there 
are two problems with this screen which limit its application. 
First, it is necessary to maintain a constant water level in the 
screen area in order that water always flows to the surface 
byp~ss. Second, in regions of high debris loading, such a screen 
could clog quickly. 

Two other applications of an Lnclined plane screen have been 
tested in the Pacific Northwest with variable success (Clay 1961; 
Eicher 1960). 

In addition to the above applications, Stone & Webster conducted 
two studies in which inclined plane screens (perforated plates) 
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were utilized to collect fish in a surface trough for easy 
removal. Although these inclined screens were used mainly to 
facilitate testing and were not an integral part of the study 
programs, they functioned very effectively in diverting alewives, 
striped bass, white perch, and tomcod vertically to a collection 
trough. 

As in past studies, it was necessary to maintain a relatively 
constant overflow depth to achieve effective guidance. In the 
alewife test facility, this was accomplished by having the 
1/8-mesh plate (42 percent open area) structure hinged at the 
bottom such that it could be adjusted according to water depth. 
In the other test facility, the inclined plate was fixed and the 
overflow depth was maintained by keeping a constant water depth 
in the facility (Figure 4.2-4) • 

In both studies, it was found that fish easily guided up the 
perforated plate screen, even when set at a steep angle 
(alewives), and impingement was never observed. 

The results of studies and applications of inclined plane screens 
to date indicate that this device offers a potentially effective 
solution to the problem of fish impingement at power plant 
intakes. Problems common to all systems developed to date are 
the difficulty of incorporating an effective bypass that 
funct10ns with water level fluctuations, effective cleaning of 
the screen, and an overall mechanically reliable screen. 
Possible inclined plane screen and bypass arrangements are 
discussed in Section 4.2-3. If an adequate screen, together with 
an effective bypass can be designed, the system would certainly 
warrant further investigation. 

4.2.2 Alternative Intake Designs utilizing Angled, 
Flush-Mounted Traveling Screens 

Based on the above information, SSW has developed three 
conceptual alternative schemes for incorporating angled traveling 
screens at Bowline Point. Although all three schemes involve the 
same concept of fish diversion, each has inherent advantages and 
disadvantages relative to the extent of modifications and 
construction required. The primary advantage of all schemes is 
that new screening structures can be constructed without shutting 
down the plant, as discussed below. Based on past experience, 
each scheme is designed with a screen angle of 25 degrees to the 
approach flow, an equal average approach and bypass velocity of 
1.0 fps, and bypass widths of 1 foot (as required to prevent 
clogging in an area of heavy debris loading). 

The schemes presented are conceptual only. Dimensions, distances 
and flows, where given, are preliminary and are included only to 
aid in the evaluation of the schemes. 
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Scheme 1 - Screen Arrangement Utilizing Existing Int~e 
Structure With Angled Approach Channel 

This scheme 'WOuld involve angling of the approach flow to the existing intake structure such that the flow streamlines intersect the screens at an angle (close to 25 degrees or less) suitable for effectively guiding fish along a vertical screen array. 

This scheme, as shown in Figure 4.2-5, consists of (a) a new trash rack structure located east of the existing intake structure; (b) an angled approach channel; (c) modification to the existing intake structure and existing traveling screens to permit the screens to be flush-mounted at the intake face surface; (d) a 1-foot-wide bypass and a bypass transition section; (e) a fish transport pipeline; and (f) a pumping unit to return the fish safely to the Hudson River. 

To protect the fish bypasses fram being clogged with debris, the new trash rack structure would be provided with O.5-inch-thick bar racks with l-inch-clear spacing and inclined at a 5 on 1 slope to provide better traction of the trash rake. A skimmer wall extending 2 feet below the low water level would be incorporated to keep ice and floating debris off the trash rack. A mechanically operated trash rake would lift the debris into a rail-mounted trash hopper. This hopper could then be emptied at the end ot the rail line for ultimate disposal by truck. An air deicing bubbler would be placed on the footing of the rack structure to prevent ~c~ng and, thereby ensure effective operation of the trash rake. 

The trash rack structure would be constructed of a reinforced concrete mat placed on pilings, reinforced concrete piers, and a reinforced concrete deck. Access to the structure would be via a short bridge from the shoreline. For construction of the trash rack structure, the area would be dredged to the proper elevation and a single-wall, braced, sheet-pile cofferdam would be driven around a rectangular area and dewatered to allow construction in the dry. Once construction is complete, the sheet pile cofferdam would be removed by burn1Ilg it off under water at the top of the base mat. 

The angled approach channel would be enclosed by two rows of Galbestos siding supported on H-piles. The angle of the channel to the tace of the existing intake structure 'WOuld be 25 degrees. However, this angle, together with the location and length of the internal guide walls, would have to be verified by hydraulic model studies to ensure that the flow streamlines intersect the traveling screens at an angle of 25 degrees or less as required for effective fish guidance. Without the internal guide walls, it is probable that the flow in the channel would turn toward the 
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screens prematurely; that is, at some distance upstream from the 
screen face resulting in a normal approach flow to the screens. 

The modification to the existing intake structure would consist 
of making alterations to the screens, moving them forward to the 
face of the intake and installing two fish bypasses and 
associated transition sections. 

Modification of the existing screens would involve resetting the 
individual screen panels such that they are flush with the intake 
face, and removing the seal plates on each side of the screen. 
In order to prevent debris from passing under and around the 
screen which might result in jamming in the absence of seal 
plates, a special boot plate would be provided. The screen 
details in the foot area should be investigated and specified 
thoroughly for such an application. Details of the modified, 
flush-mounted screens are shown in Figure 4.2-6. Only five 
existing screens would be modified. A new (sixth) screen would 
be required to facilitate the modification and to allow screened 
water to flow at all times during this effort. 

As already mentioned, the existing traveling screens would be 
moved to a position upstream of the existing trash racks one by 
one. The existing concrete piers would be extended slightly and 
fitted with guides to support the screens. A bulkhead would be 
fabricated and lowered into place downstream of the modified 
traveling screens to protect divers during underwater work. When 
work is proceeding on the screen modification and relocation in 
one bay, water would be withdrawn from the side ports or adjacent 
bays to supply the pump downstream of the bay. The existing 
trashracks, which have 6-inch spacing between bars, would be 
removed and would not be used. The intake deck would also be 
extended to incorporate a new sluiceway and trash collection 
basket for collection of debris washed from the screens. A 
deicing bubbler would also be incorporated in front of the 
screens. Finally, upon completion of construction, the two 
existing side ports would be sealed such that unscreened water 
would not enter the pump bays. 

Because of the width of the intake structure (124 feet), two 
bypasses would be installed (one for each group of three screens) 
such that the distance which a particular fish has to guide prior 
to being bypassed is a maximmn of 62 feet. This would reduce the 
chance that a fish would become fatigued and impinge on a screen. 
The entrance to the bypass located between the Unit 1 and Unit 2 
screens would be bounded by a steel plate on one side and the 
pier supporting the last screen on the other side. The second 
bypa ss, located on the southwest corner of the intake, would be 
bounded by tt~ end of the Galbestos siding (filled as necessary 
to create a flat surface) on one side and the screen support pier 
on the other. 
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TO ensure an equal distribution of flow into the two bypasses, each bypass would incorporate three transition sections which would direct the water into transport pipes. The transition sections could be shop f~ricated out of steel plate and installed in the wet, thus ensuring minimum disturbance to the operation of the circulating water system and avoiding the use of cofferdams. 

The three pipes exiting from the transition sections of each bypass would be manifolded into one larger pipe. The two bypass pipes would then carry the bypass flow to two jet pumps located in a pit north of the pumphouse. These two pumps would induce the suction flow in the bypasses and pipes. The driving flow for the jet pumps, described in further detail in Section 4.5-1, would be provided by two additional vertical turbine pumps mounted in the deck openings previously occupied by the traveling water screens. The required bypass flow would be approximately equal to the dr~ving flow, based on the hydraulic characteristics of the jet pump and the fish transport system hydraulic losses. The total head of the driving pumps would be sufficient to provide adequate driving velocity. The location of the driving pumps, upstream of the Circulating water pumps is not expected to affect the performance of these pumps. The two jet pump discharge pipes would be manifolded into one larger pipe which would convey bypassed fish back to the Hudson River. The discharge point for this pipe would be north of Bowline Pond between the river bank and the oil docking facility. The pipe would be laid and anchored along the shoreline of the pond under water of suff~cient depth to ensure constant submergence and protection from icing, debris and watercraft. This method would reduce costly trenching, except for a short distance of 300-feet, and would also eliminate the need for priming of the pipeline. 
Scheme 2 - Angled Screens with a Chevron Arrangement Located East of the Existing Intake Structure 

This scheme would consist of a combined trash rack and screen structure utilizing flush-mounted traveling screens in a chevron arrangement located approx~ately 100 feet east of the existing intake structure, as shown in Figure 4.2-7. This locd.tion Wc:i.S selected because of its close proximity to the shoreline, thus facilitating access, and because it is far enough from the existing intake to avoid excessive disturbances to the plant flow during construction. 

TO allow installation of the screen diversion structure in the dry, the construction area would be cofferdanuned and dewatered. The trash rack structure and associated cleaning and deicing equipment would be similar to that described in Scheme 1. The screen diversion structure would consist of eight angled, flushmounted traveling screens set in a chevron arrangement. Since the six existing screens in the present intake could be utilized after modification (previously described), only two new screens 
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would be required. Four intake bays, each incorporating two angled screens, would be constructed. A concrete pier would separate each pair of screens. A detail of the chevron arrangement is shown in Figure 4.2-8. 

A minimum distance of 20 teet would be provided between the trash racks and the beginning of the angled screens to ensure that the flow approaches the screens at the proper angle (approximately 25 degrees) for successful fish guidance. 

The bypass, jet pump and transportation pipe system would be similar to that described for Scheme 1. However, only two transition sections would be required in each bypass to convey bypassed fish into pipes. Three transition sections were required for Scheme 1 in order to minimize their protrusion into the adjacent screen area. However, since this limitation would not exist in Scheme 2, the transitions could be longer, thereby achieving the same transition angle with only two sections. Access to each transition would be provided through a manhole located in the bypass entrance to allow for manual cleaning, if necessary. 

Each transition would convey bypassed fish to a pipe. The two pipes in each bypass would then be manifolded into one larger pipe which would carry fish to the jet pump. The two pipes exiting the jet pumps would then be manifolded into one pipe in which fish would be transported back to the river (same discharge point as Scheme 1). The driving pumps arrangement is also similar to Scheme 1. 

FOllowing construction of the new screening diversion structure, the cofferdam would be removed so that water could pass through the screens. Fixed screens would replace the traveling screens in the existing screenwell structure to screen leaves or other debris taIling into the approach channel. Galbestos siding supported by H-piling would then be installed in place to enclose the area between the new screens and the pumphouse. The only other modification to the existing intake would involve sealing the intake port on the southwest side wall so that unscreened water from the pond could not enter the pumphouse through this opening. 

Scheme 3 - Angled Screens with a Chevron Arrangement Located in Front of Existing Intake Structure 

This fish di version scheme is the same as Scheme 2, as shown on Figure 4.2-9, except for the location of the diversion devices. Construction and operation would be similar. The new structure would be located 40 feet upstream of the existing structure such that disruption of the flow entering the pumphouse during construction would not result. A pile-supported bridge (trestle) would allow access from the shoreline to the new screening area. 
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The jet pwnps inducing the bypass flow would be located in a pit 
north of the pumphouse. 

An advantage of both Schemes 2 and 3 is that one screen bay, 
consisting of two angled screens and a bypass, could be 
constructed tor evaluation without having to construct the entire 
screening structure. In this way, the performance of the 
diversion device in either orientation could be determined 
relatively inexpensively at the site to verify that this concept 
is effective. This field experiment could be conducted by 
isolating one pump bay and connecting it with sheet pile walls to 
the new angled screen bay. Then, by operating the diversion 
device, using the existing conventional screens for comparison, 
the effectiveness of angled screens could be determined. If the 
angled screens prove effective, the remainder of either diversion 
structure could be installed. While it is believed that angled 
screens would be highly effective in diverting fish at Bowline 
POLnt, a field evaluation of this type would ensure the validity 
of this fish diversion concept, if such a verification is deemed 
desirable. 

Although both Schemes 2 and 3 offer the potential for this 
relatively easy preliminary biological evaluation, construction 
would be somewhat more involved for Scheme 3 due to the distance 
of the structure from the shoreline. 

4.2.3 Alternative Intake Design Utilizing Inclined Plane Screens 
(Scheme 4) 

As discussed in Section 4.2.1, inclined plane traveling screens 
have not been utilized for fish diversion at power plant intakes 
to date. However, two screen manufacturers have recently 
developed inclined screens which could be effective in diverting 
fish to a surface bypass. Naturally, biological testing would be 
required to evaluate the effectiveness of these new designs prior 
to application. However, based on past research (Section 4.2.1), 
this concept appears to have potential for fish diversion. 
Should inclined plane screens prove effective, they would offer 
one major advantage over other diversion systems, particularly at 
sites where backfitting of a fish protection device to an 
existing intake is required. Since the screen operates in a 
similar manner as a conventional vertical traveling screen, 
except that it is inclined, it could be installed within existing 
concrete screen bays with relatively minor modifications. Where 
screenwell lengths are short, the concrete piers can be extended 
to incorporate the screens. 

A scheme for incorporating inclined plane screens at Bowline 
Point is shown in Figure 4.2-10. While the exact design of the 
screen would have to be developed through detailed engineering 
design and biological studies, the basic features of the scheme 
are shown. 
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The scheme would consist of a new trash rack structure similar to tha.t of Scheme 1, <:tn inclined screen with separate fish and trash bypasses at the top, and pumping units to return bypassed fish to the river and trash to a trash basket. 

Construction would be carried out by cofferdamming two bays at a time to allow work in the dry. This arrangement would not result in shutting down the plant, since the station flow would be withdrawn from the side ports and the adjacent, existing screened bays. Upon completion of construction in the two bays, the corferdam would be removed to allow screened water to pass. The next set of bays would T..hen be constructed in the same manner. 

As mentioned above, inclined plane screens are similar to conventional traveling screens. However, they would be submerged <:tt <:tIl water levels so that fish would not be carried by the screens but rather would guide along them. The success of the screens would depend on perfecting the transfer section between the top of the screen and the bypass. Fish return to the Hudson River and trash disposal would be similar to Scheme 1. 

S&W has developed a jet pump that would pump fish safely back to thp river. This jet pump would be connected to the enclosed fish bypass. SSW discussions with a leading screen designer indicate that possible details of the screen and bypass could be as shown in Figure 4.2-11. 
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4.3 FISH COLLECTION AND REMOVAL CONCEPT 

The second concept of fish protection considered for possible application at Bowline Point involves modifying the existing traveling screens such that fish could be impinged and removed with minimal stress and mortality. As previously discussed, conventional traveling screens can injure fish because of the multiple sources of stress to which the fish are exposed. First, where screen rotation is intermittent (the usual case); fish are subject to suffocation while impinged. Second, as fish are lifted free of the water surface, they are no longer held against the screen cloth and can, therefore, fall back into the water and reimpinge. Third, conventional screen wash systems operate at a high pressure (80 to 100 psi). The high velocity jets which clear the screens of debris can cause injury. In addition, the cleaning spray can cause impinged fish to be jetted into the screen housing resulting in additional injury. Finally, where attempts have been made at power plants to return live fish to their natural environment after impingement and removal, the discharge point is frequently close to the intake structure, a situation which can result in additional reimpingement. 

A modified screen and spraywash system has been recently developed which el~inates some of the problems inherent in conventional screen designs. Since this modified system can be backfitted utilizing existing screens, it has obvious advantages over other systems that require construction of new structures. However, because the modified screens rely on the impingement of fish, this system can be employed only after it has been determined that the species of concern can withstand such handling. The following briefly describes the operating experience of modified traveling screens relative to biological effectiveness. 

4.3.1 Biological Considerations 

Only one power plant presently operates with a modified traveling screen and spraywash system. The two-unit nuclear facility is situated on a river and withdraws 3740 cfs of water for condenser cooling. Prior to installation of the modified screens, unscreened water was pumped from the river to a canal in which it flowed by gravity to the plant. Early operating experience showed that fish were being pumped into the canal and were ultimately impinged on the traveling screens located at the plant. To remedy this situation, eight modified screens were installed at the river to collect fish upstream of the pumps. 
Screen modification involved bolting steel troughs on the trash lips of the conventional screen basket. The troughs extend approximately 5 inches from the screen face and are capable of maintaining a minimum water depth of 2 inches during screen rotation. This arrangement prevents fish from flipping off the screen and becoming reimpinged and also ensures that the fish are 
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in water as they are lifted to the point of release. Collected fish dre carried over the head shaft sprocket and either fall into a collection trough or are gently washed into the trough with a low pressure jet (30 psi) on the back side of the screen. A second high pressure jet is located immediately below the low pressure jet for removal of debris into a separate trough. The low pressure wash feature of the modified screen prevents the damage caused by conventional spray wash systems. 

To ensure maximum survival of impinged fish, the modified screens are operated continuously. Consequently, fish are not impinged for more than 2 minutes. 

In almost 2 years of operation, the modified screens have shown a high degree of success in collecting fish with low mortality (telephone conversation between M. Brehmer, Virginia Electric Power Co. and E.P. Taft, S&W, Aug. 24, 1976). Short-term mortality stucies show that, on the average, survival of approximately 50 freshwater and saltwater species is greater than 90 percent and can exceed 95 percent. A1though additional maintenance is required for continuous screen operation, operational problems have been minimal. It appears, therefore, that the modified traveling screens have provided an effective means for minimizing fish impingement mortality at this site. 
Although modified traveling screens have not been otherwise evaluated at power plant intakes, the experience to date indicates that such a concept may be effective in alleviating fish impingement problems. Various utilities are presently modifying existing screens or incorporating modified screens into the designs of new units. Due to this interest and the apparent potential for effective operation, several screen manufacturers now offer modified screens and spraywash systems dS standard items for new and existing stations. The effectiveness of modified screens in preventing impingement mortality will naturally vary from site to site, depending on the fish species present. Therefore, it would be desirable to conduct laboratory or field studies with the species of concern prior to backfitting modified screens. In this way, the degree of effectiveness could be determined and the practicality of modifying all screens at a plant could be evaluated for cost-effectiveness. Considering the relatively high survival rates of fish impinged at Bowline Point (Section 3), it is felt that the modified screen concept incorporating a well-designed fish transportation system, constitutes a potentially effective method for reducing impingement mortality. The following is a description of the system proposed for possible application at this site. 
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4.3.2 Alternative Intake Design 
Screens Modified With Fish 
Sprdyw~sh (Scheme 5) 

Utilizing Existing Traveling 
Lifting Troughs and Gentle 

The screen modification would consist of bolting a 
10-gauge-steel, compartmented trough onto the lifting lips of the 
existing screen basket. The trough would be capable of 
maintaining d minimum wdter depth of 2 inches during the time of 
travel from the water surface to the head shaft sprocket, as 
shown in Figure 4.3-1. The screen wash system would also be 
modified to add a low pressure spray system and a fish trough, as 
shown in Figure 4.3-2. The new fish trough would be made of 
smooth boundaries, such as fiberglass or polyethylene, and would 
incorporate long-radius bends to minimize fish abrasion. The 
trough would lead into a pipeline and a jet pump system for safe 
return of fish to the Hudson River, in a manner similar to 
Schemes 1 through 4. It is also possible that fish could be 
returned to the river by gravity, if sufficient head is 
available. 

TWo modified screen wash systems presently exist; one in which 
fish are washed off of the ascending (front) face of the screen 
and the other in which they are washed from the descending (back) 
face. The back wash design is presently in operation, or is 
planned for installation, at a number of power plant intakes. 
The front wash design has not been used to date. It would appear 
that the existing screens at Bowline Point would require a front 
wash system. Therefore, further investigations into the 
potential effectiveness of this design would be required. 

The modified traveling screen scheme would require continuous 
operation, at least during periods of high impingement, to 
minimize the impingement ~d travel to the collection trough. 
Such operation would result in additional maintenance costs. 
These costs would be directly related to the duration of 
continuous operation, the speed of screen rotation, water quality 
conditions and the materials of which the screen components are 
constructed. Utilizing the existing screens at Bowline Point, 
which were not designed for continuous operation, could result in 
high maintenance costs. 
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4.4 FISH DETERRENT CONCEPT (Behavioral Barriers) 

As with fish diversion, extensive research has been conducted to 
develop methods for deterring fish fram entering water diversions 
and intakes. The references cited in Section 4.2. 1 and listed in 
full at the end of this report describe these efforts and the 
effectiveness of the deterrent devices which have been developed. 
As an overview, the following is a brief description of the 
devices which have been adopted to, or considered for use at, 
power plant intakes and the rationale by which these devices were 
selected or eliminated for possible application at Bowline Point. 

4.4.1 Deterrent Devices 

A number of devices have been developed which are designed to 
alter, or take advdDtage of, the natural behavioral patterns of 
fish in such a way that they will avoid entering an intake flow. 
These ·are commonly referred to as behavioral barriers and include 
visual keys, hanging chain~, air bubble curtains, sound, lights, 
water jets, and electrical screens. Each device is discussed 
individually below. 

Visual Keys 

Above a specific threshold velocity, a fish in flowing water will 
orient itself headed into a current, even when moving with it, to 
facilitate respiration and feeding. In order to control its 
movement, the fish relies on visual and tactile stimuli. It is 
known that under conditions of adequate light intensity, fish 
utilize visual reference points, such as bottom topography, 
aquatic vegetation, and other objects in the water, to guide them 
in their movement. When ambient light intensities are low, such 
as at night or under highly turbid conditions, an optimotor 
response is not excited and fish must rely mainly on rheotactile 
stimuli for guidance. With the loss of visual reference points, 
or "keys,- fish can become susceptible to entrainment in 
artificially created currents, such as those entering water 
intakes, particularly if they have been moving downstream with 
the ambient current. 

The use of artificially created visual keys has been suggested as 
a means of alleviating fish entrapment at water intakes. Any 
object which is visible to fish can act as a visual key enabling 
the fish to detect their movement in the water column. Pavlov 
(1969) identified the loss of visual orientation in the stream of 
water as the principal cause of fish entrapment at water intake 
structures. By experimenting with artificial illumination at 
night, he was able to reduce entrapment. However, observations 
showed that although fish oriented themselves counter to the 
inflow current under illuminated conditions, they were in most 
cases carried downstream by it. "Only if some point of visual 
reference (a branch, underwater vegetation, etc.) was present in 
the path of travel ••• , they began to move counter to the 
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current." By installing artificial reference points (tree 
branches, reeds, etc.) in conjunction with illumination, 
entrapment rates were as much as 91 percent lower than those 
occurring in the presence of natural darkness. 

While these results are encouraging, additional research has not 
been conducted. Further, it appears that visual keys would be 
effective only under illuminated conditions in relatively clear 
water. Due to the high turbidity of the Hudson River, it is 
doubtful whether visual keys would be effective, even under 
illuminated conditions. Further, as discussed later, artificial 
illumination can, in itself, create conditions which could 
attract fish to an intake. 

Sound 

Extensive research has been conducted to determine the effect of 
acoustical stimuli on fish behavior. Unfortunately, conclusions 
based on results of this research are equivocal. In a few 
studies, fish have been deterred, guided, or attracted by sound. 
Unfortunately, fish h~ve not responded consistently to acoustical 
stimuli. Under field conditions, no conclusive avoidance 
response to sound has been observed. 

The feasibility of using sound to guide or deter fish is further 
complicated by species-specificity. For example, not all fish 
possess the ability to perceive sound or localize acoustical 
sources. Many fish species possess a limited ability to perceive 
or distinguish sounds (poor auditory capacity). These fishes 
rely primarily on their lateral line system to distinguish near
field disturbances (Harris and van Bergei)x 1962). Thus, sound 
may attract some species, repel some, or have no effect at all. 
In addition, some fish have demonstrated rapid habituation to 
sound, negating the effectiveness of continuously operated 
underwater sound generation. 

A reliable method does not yet exist for using an underwater 
acoustic system to reduce the number of fish entering intake 
structures. Because of species-specificity, no single method is 
likely to be an effective deterrent for all species. 

Liqhts 

Considerable research effort has been expended to study the use 
of light as the stimulus for guiding fish (Fields 1956; Fields 
and Finger 1954a, 1954b, 1956; Fields and Murray 1956; Fields, 
Adkins, and Finger 1954, 1955; Fields, Finger, and Verhoeven 
1954a; Fields, Adkins, Finger, and Carney 1955; Fields et al 
1954: Fields, Adkins, Carney, Finger, and Johnson 1955: Fields et 
al 1958: Fields, Finger, Adkins, Carney, and Pyke 1955a, 1955b; 
Fields, Johnson, Finger, Adkins, and Carney 1955a, 1955b). All 
of the work by Fields and his associates has been concerned with 
guiding salmon and trout through the use of colored lights, 
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flashing lights, lights of different intensities, and pulsating 
lights of various frequencies. Much of the work has been highly 
successful in attracting salmon to fish ladder entrances. 
However, same problems have been uncovered by other researchers. 
The phototaxis exhibited by fish varies from species to species. 
Many fish are attracted to light, others are repelled, and still 
others are unaffected. Therefore, to use this behavioral method 
at particular sites, it must be determined which fish species 
would be encountered, how they would react, and whether any 
seasonal variations in the species of entrained fish would make 
the system only partially effective. 

Brett, McKinnon, and Alderdice (1954) found marked avoidance of a 
lighted area by sockeye salmon but obtained diverse results using 
a narrow beam of light. However, Brett and McKinnon (1953) found 
no avoidance of, or attraction to, light by spring salmon. 
Craddock (1956) found that water conditions are very important 
when lights are utilized for attracting or repelling fish. 

The EPA (1976) states that, "as far as could be determined, there 
are no existing intakes where a light barrier is functioning 
successfully. Light also has the adverse effect of attracting 
fish under certain circumstances and has resulted in a complete 
shutdown of plants." 

Due to a lack of success and possible adverse 
lights, this device is not considered practical for 
at Bowline Point either alone or in conjunction 
device, such as an air bubble curtain. 

effects with 
application 

with another 

Electrical Screens 

Extensive literature is available pertaining to 
electrical barrier devices (Bell 1973; Lethlean 1953; 
1954) • These devices have been designed to prevent the 
of upstream migrants, to keep fish away from structures 
guide them into bypass areas for removal. 

various 
Nakatani 

passage 
or to 

Several problems exist with electrical barriers which limit their 
potential application at power plant intakes. First, in 
attempting to guide fish downstream to a bypass with an 
electrical field, the potential for fatigue can seriously reduce 
the effectiveness of the barrier. As fish move along the 
electrode array, the electric field can cause rapid fatigue, 
thereby causing the fish to be swept through the barrier 
(Sonnichsen et al 1973). A second problem is that, since the 
total body voltage is directly proportional to length, a field 
strength suitable to divert smaller fish may result in injury or 
death to larger individuals (Mowbray and Saila 1973). Further, 
field strength is very difficult to maintain in water of changing 
conductivity. Therefore, a voltage set to repel fish at a 
selected conductivity could stun or kill fish as conductivity 
increases. 
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In summary, although electric screens may have some application 
at certain sites, a failure to solve many of the major problems 
inherent in the screen design has resulted in the termination of 
most research in this area (EPA 1976). Therefore, electric 
screens are not considered practical for application at Bowline 
Point. 

Hanging Chains 

Most of the research with hanging chains has been conducted with 
salmonids in an attempt to divert fish with an angled chain 
array. 

Brett, MacKinnon, and Alderdice (1954), working with migratory 
sockeye salmon (Oncorhynchus nerkaj, tested the effectiveness of 
hanging chains in an experimental trough. One end of the 58-foot 
trough was separated lengthwise by a 10-foot-Iong plate glass 
divider. On one side of the divider, a barrier of safety chain, 
hung at 2-inch to 4-inch intervals, was positioned at a 45-degree 
angle to the water flowing at 1.5 fps. Test fish were forced to 
select one of the two passageways, thereby passing either through 
the chain barrier or guiding along it into the open side of the 
trough. The arrangement ·yielded the most consistent and 
promising results of all experiments conducted." At night, an 
average of 71 percent of the fish were deflected. Coho sa1mon 
tested in the same arrangement frequently were not deflected at 
all. 

Further studies by Brett (1955) have shown that vibrating the 
chains at 140 to 160 rpm increased the deflection of sockeye 
salmon. The most effective guiding angle was 57 degrees to the 
flow, with the chains spaced 4 inches apart. As before, however, 
young coho salmon were not deflected. 

Fields, Finger, and Verhoeven (1954a) studied the use of chain 
barriers to deter four species of salmon smolts: coho sa1mon, 
Chinook salmon, sockeye salmon, and steelhead trout. The fish 
were forced to choose between two experimental alleys; one of the 
two alleys was traversed by an array of hanging chains spaced 
2.5 em (1 inch) apart. The chain barrier deflected 56 percent of 
the fish at night. 

These results indicate that hanging chains could be effective in 
deterring the movement of fish into Bowline Pond. Since the 
chains appear to be effective even at night, the avoidance 
observed must result mainly fram a tactile, rather than a visual, 
response. For this reason, the chain barrier has potential for 
effective application in the highly turbid river water at Bowline 
Point. 
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Air Bubble Curtains 

Air bubble curtains have been used at many locations as a means to divert fish. The success of this device has been variable and appears to be affected by such factors as species, temperature, light intensity, water velocity, and orientation within a water body. 

Early research indicated that the effectives of an air bubble curtain may be highly dependent upon illlmlination. However, more recent studies by Bibko, Wirtenan and Kueser (1972) have shown that the curtain can be effective at night under low ambient light conditions. These studies were conducted with striped bass and gizzard shad (Dorosama cepedianlml) in an oval tank. The air bubble curtain consisted of a 4-foot-Iong, PVC pipe drilled with 1/32-inch air holes spaced 1 inch apart. Striped bass repeatedly avoided the air curtain at test temperatures of 520 and 42 0 F, but drifted passively with the current at a temperature of 330 F. Gizzard shad exhibited a similar response. 

Not all of the present air bubble curtain installations have been successful. For example, an air curtain has not been effective at the Indian Point Generating Station on the Hudson River (EPA 1976). At this facility, the curtain is located immediately in front of the intake screens in an area of high velocity. It is possible that the curtain would be more effective if it were placed at a distance from the screens thereby diverting fish away from the high velocity flow. 

At a power plant on Lake Michigan, an air bubble placed across the intake channel well in front of structure. The curtain has been so successful alewife impingement day and night during more than operation that another utility is installing an air new station on Lake Michigan. 

curtain was 
the intake 
in reducing 
4 years of 

curtain at a 

While the effectiveness of an air bubble curtain may be speciesspecific, proper location and design are essential to successful application. 

While the potential effectiveness of an air bubble curtain at Bowline Point cannot be quantitatively defined, it is believed that this device should be considered. Since the studies and applications described above indicate that the curtain can be effective under dark conditions, the turbidity of the Hudson River might not preclude its use provided that river species react to the device. However, this device should be evaluated further prior to installation. 
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Water Jets 

Experimental studies were conducted in 1963-1964 by the u.s. 
Bureau of Commercial Fisheries (Bates and VanDerwalker 1964) to 
determine the effectiveness of water jets in guiding fish to a 
bypass. The experiments were conducted in a test flume that 
measured 60 feet long, 6 feet wide, and 4 feet deep. The water 
jet curtain consisted of vertical pipes spaced 1.2 feet apart, 
each 3 feet long, drilled with 1/32 inch-diameter orifices space 
vertically at 1/2-inch intervals the full length of each pipe. 
The line of vertical pipes was positioned at a 20 deg angle to 
the flow leading to a l-foot~ide bypass. 

The approach to bypass velocity ratio was maintained at 1:1.4 
while the approach velocity was varied between 2.5 and 3.5 fps. 
Two water jet pressures, 30 and 60 psi, were tested. Because 
fish response could vary as a factor of the angle of the jet in 
relation to the velocity of the approach flow, jet angles of 30, 
60, and 90 degrees were selected for testing. For each test, 
water in the flume was held at a constant 1.2-foot level. The 
water temperatures ranged between 46 0 and 52°F. Test fish were 
hatchery-reared, spring chinook salmon, ranging from 62 mm to 
105 nun in length with a mean length of 81 mm. 

The results of the various tests were expressed as percentages of 
the total number of fish swinuning through the flume that were 
guided into the bypass (Figure 4.4-1). The mean water jet 
deflection efficiency, with an approach velocity of 2.5 fps, a 
jet exit angle of 60 degrees and water pressures of 30 and 60 psi 
(corresponding to jet velocities of 40 and 56 fps) was 
75 percent. 

The results demonstrated that a high level of deflection was 
possible. Visual response by fish to the water jets was not 
considered to be a factor in deflection due to the limited 
contrast between the flume flow and the water jets and the fact 
that day and night deflection efficiencies were comparable. 
Therefore, it might be presumed that the dominant guiding 
response was rheotactile rather than optimotor in nature. 

Although the experimental results indicated promise in the use of 
water jets as a method of deflecting fish, the u.s. Bureau of 
Commercial Fisheries, Fish Passage Research Program, judged this 
method to be impractical for the following reasons: 

a. The application intended by the u.s. Bureau of 
Commercial Fisheries (screening a river 15 feet deep and 
500 feet wide) would require a continuous water flow of 
approximately 1,250 cfs which was deemed to be 
prohibitively large. 

4.4-6 



>-u 
z 
UJ -U -u.. 
u.. 
UJ 

N 

>-u 
z 
UJ -u -u.. 
u.. 
UJ 

~ 

NOTE: 
TESTS CONDUCTED 
WITH CHINOOK SALMON 

100 

80 r-

60 I-

40 I-

20 I-

0 

100 
80 -

60 -

40 -

20 -
0 

(BATES AND VANDERWALKERI964J 

2.5 FT/SEC 

0=- > , 
.-.1).. ___ 

d--~ ----0 
cr' 

I I 

JET ANGLE 

3.5 FT/SEC 

0- __ 

.... 

I 

- - ""G. 
" - "" 

I 

JET ANGLE 

FIGURE 4.4-1 

I 

I 

WATER-JET EFFICIENCIES 
IN DEFLECTING FISH 

LEGEND 

- 30 PSI 
--- 60 PSI 

ALTERNATIVE INTAKE DESIGN STUDY 
BOWLINE POINT GENERATING STATION 
ORANGE AND ROCKLAND UTILITIES} INC. 



b. Concern existed relative to the extensive maintenance 
which would be required to prevent clogging from debris 
and rust. 

Although the above considerations may make the water jets 
impractical for screening large expanses, they do not preclude 
the use of water jets at power plant intakes. The water demand 
would be much less for an intake application, and jet water 
screening and proper use of nozzle materials could minimize the 
need for extensive maintenance. While this type of barrier is 
not known to have been applied to power plant intakes, these 
considerations suggest that the use of water jets as a behavioral 
barrier warrants further investigation. 

4.4.2 Alternative Intake Design utilizing Fish Deterrent Devices 
at Bowline Pond Inlet 

Although the behavioral barriers described above have not been 
proven to be highly reliable in preventing fish entrapment at 
water intakes, it is possible that a barrier, properly located at 
the Bowline Pond inlet, could deter a substantial number of fish 
from entering the pond and thus reduce the potential for 
~pingement on the intake screens. Such a scheme could be used 
as a first-phase approach to minimizing impingement. If the 
barrier did not reduce impingement to acceptable levels, then one 
of the other schemes presented in this report could be 
constructed and used in conjunction with the behavioral barrier. 

A possible behavioral barrier design for Bowline Point is shown 
in Figure 4.4-2. This scheme incorporates an additional concept 
which should improve the effectiveness of the selected device. 

In dredging the inlet channel to Bowline Pond, a relatively deep 
hole in an otherwise shallow shoreline area was created. 
Therefore, fish moving along shore or onshore can enter the hole 
and, rather than swimming back ~p the relatively steep slope to 
the river, they travel with the inlet flow into the pond. 
Therefore, if a barrier were placed at the mouth of the inlet 
within the dredged area, it would be attempting to deter fish 
which are already somewhat trapped. 

If, however, walls were extended out from the shoreline to the 
edge of the dredged area and a barrier were then extended across 
the new opening, the barrier would be located in shallow water. 
In this way, f ish moving along a certain depth contour would be 
guided by the walls and would approach the barrier at their 
selected depth. The walls and barrier would, therefore, 
constitute an artificial extension of the shoreline along which 
the fish could move naturally. 

The design and 
barrier shown 
investigations 

location of the extension walls and behavioral 
in Figure 4.4-2 is tentative. Further 

would be necessary to more fully document the 
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movement of fishes in the area of the pond inlet such that the 
most potential effective arrangement could be identified. 

At this time, three behavioral barrier devices are believed to 
offer the greatest potential for effective operation: an air 
bubble curtain, a hanging chain barrier, and a water jet curtain. 
possible designs for each of these devices are discussed 
individually below and are shown on Figure 4.4-3. Each device 
would be attached to a beam, supported by H-piles, or set on a 
concrete footing extending from wall to wall across the newly 
formed inlet. 

Air Bubble Curtain 

The air bubble curtain device would consist of an air diffuser 
steel pipe ranging in size from 12 to 6 inches in diameter 
drilled with 1/32-inch holes set 1 inch apart. The pipe diameter 
would decrease in diameter moving away from the air supply hose 
such that an equal pressure and flow would be maintained along 
the entire length of the diffuser. The diffuser pipe would be 
secured to the concrete footing across the bot tom of the inlet. 
Air would be supplied to the diffuser by a 440-scfm compressor. 
The basis for the airflow is a rate of 2 scfm per foot which was 
found to be suitable from previous application. The compressor 
would be located in an enclosed, insulated structure on the 
shoreline. 

Hanging Chains 

The barrier would consist of a row of closely spaced chains 
suspended from a beam which in turn would be supported by H
piles. The chains would be of 9/32-inch steel, with nominal 
inside link dimension of 0.90 inch by 0.38 inch. The chains 
would be centered at 2 inches. The steel beams and the chains 
would be assembled onshore and then fastened in place at the 
inlet. 

Water Jet Curtain 

The water jet curtain would consist of vertical pipes. Each pipe 
would be drilled with regularly spaced nozzle holes set at an 
angle to the approach flow, which would jet water at a high 
velocity to deflect fish away fram the inlet. The pipes would be 
of 2-inch stainless steel spaced at l-foot intervals. The water 
jet nozzle holes would be 1/32-inch diameter spaced at O.S-inch 
intervals. The l-foot spacing between the vertical bars would be 
maintained in ortE r to minimize the potential for clogging at the 
pond inlet. 

The 1/32-inch-diameter holes are selected to minimize the flow 
rates required to supply the water jet curtain. The flow rates 
required to provide a jet velocity of 55 fps in the 250-foot-Iong 
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by 10-foot-deep curtain is 20 cfs. The associated pressure to 
deliver the 55 fps velocity is 60 psi. 

The use of 1/32-inch nozzle holes would require microstraining of 
the supply water feeding these holes. The water could be pumped 
from the pond through a structure protected by a traveling screen 
which removes debris larger than 3/8 inch in size. The water 
would then be further screened through a self-cleaning pipeline 
strainer utilizing wire mesh openings of 0.0165 inch, which are 
half the size of the jet holes of 0.033 inch (1/32 inch). 

The possibility of sCdle formation that could clog the jet nozzle 
holes would also have to be investigated utilizing water quality 
data from the pond. No scale formation would be expected to 
occur in the preforated pipe if raw water is used to drive the 
Welter jets. Stainless steel tubing could be used to prevent rust 
or wearing of the nozzle holes. 

The vertical nozzle pipes and manifold system could be fabricated 
onshore and transported to the pond inlet where they could be 
fastened to H-piles by divers. 

4.4-9 



--

4.5 FISH TRANSPORTATION SYSTEMS 

Schemes 1 through 5 would require a method for transporting 
bypassed fish back to the Hudson River. For reasons discussed 
below, a jet pump was selected as the most practical method for 
transporting fish at Bowline Point and was, therefore, 
incorporated into each of the alternative designs presented 
above. An alternative to a jet pump is a lift basket system 
which can discharge into a pipeline for gravity return to a 
selected discharge point. This system, and the reasons for not 
selecting it for possible application at Bowline Point, are also 
discussed below. In addition, the potential applicability of a 
centrifugal type pump for transporting fish is discussed. 

4.5.1 System Descriptions 

4.5.1.1 Jet Pump 

The jet pump is a unit which performs its pumping action by the 
transfer of energy from a high velocity jet to one of low 
velocity. There are two types of jet pumps, as shown in 
Figure 4.5-1: the core type, in which a concentric nozzle or 
multiple nozzles are placed centrally, and the peripheral type, 
in which the nozzle or nozzles are placed around the periphery. 

The major elements of either type are the driving nozzle, the 
suction nozzle, the mixing tube, and the downstream diffuser. 
The high pressure driving flow enters the mixing tube by means of 
a nozzle which gives it a high velocity. The nozzle can be of 
various designs and placed in different configurations and 
number. In the mixing tube, the manenturn exchange from the high 
velocity flow to the low velocity flow takes place. The suction 
flow is accelerated at the expense of the energy of the driving 
flow. The shape of the mixing tube best suited for water jet 
pumps is one with parallel walls. When the combined flow leaves 
the mixing chdI1lber, it will have attained complete mixing. A 
diffuser is sometimes added if it is deemed necessary to convert 
part of the exit velocity into pressure energy. 

Extensive studies by Stone & Webster (1915; Taft et al 1916) 
indicate that the peripheral type jet pump has less potential for 
causing injury or stress than the core type pump. Therefore, the 
peripheral pump is now considered to be the most practical method 
for inducing transport pipe flows. 

Peripheral jet pumps have been used in the past to transport live 
fish in hatcheries. Harris Thermal Transfer Products, Tualatin, 
Oregon, manufactured single-stage and three-stage peripheral jet 
pumps for use in hatchery truck loading and handling of stock. 
'111e mixing tube is 4 inches in diameter. The pump can move 
150 pounds of fish per minute with a maximum lift of 5 feet per 
stage. These pumps were used to transport 4- to 14-inch-long 
salrnonids in the Snake River hatchery at Bulle, Idaho, and in the 
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Gnat Creek hatchery and the Oak springs hatchery of the Oregon 
State Game Oommission r with no initial or delayed mortality 
(Harris 1974). The U.S. Bureau of Commercial Fisheries r Seattle r 
Washington, designed a fish conveyance scheme utilizing a 
peripheral jet pump in 1962, but the system was not constructed 
or tested. 

Information on hydraulic performance characteristics of the 
peripheral jet pumps exists r but is mostly proprietary. However r 
Stone & Webster (1975)r in conjunction with the development of a 
fish transportation system for power plant application, has 
derived the performance characteristics through a semi-empirical 
solution verified by model tests. The fish transportation system 
hydraulics have also been derived analyticallYr verified by model 
tests r and have been computerized in order to allow optimization 
of a system design for a particular application. 

As previously mentioned, Stone & Webster has recently conducted 
extensive studies to evaulate the effectiveness of a jet pump for 
inducing bypass and pipe flows and transporting fish safely. In 
these studies, each element of a complete fish diversion system, 
including an angled flush-mounted traveling screen, transport 
piping, and jet pumps, was initially evaluated individually. The 
results of these individual studies were then used to determine 
the optimum range of operating conditions for each element. 
Following this evaluation, the components were connected into a 
complete system model incorporating a large peripheral type jet 
pump (10-inch-ID suction pipe). Results of testing with alewives 
in the system model have shown that this relatively fragile 
species can be diverted and transported effectively over a range 
of hydraulic and environmental conditions with low resultant 
mortality (Stone & Webster 1976; Taft et al 1976), even at jet 
nozzle velocities as high as 50 fps. Therefore, although the jet 
pump may contribute to mortality within the system, the fact that 
the overall mortality was low indicates that the pump is a 
practical method for trcmsporting fish. It would be reasonable 
to expect that hardier fish species, such as white perch and 
striped bass, would experience even lower mortality. 
Accordingly, a jet pump was selected for possible application at 
Bowline Point. Should a fish transport system be required at 
Bowline Point, tests would be required with the species of 
concern to verify the suitability of this transport system. 

4.5.1.2 Lift Basket System 

Lift baskets have been used frequently at hydroelectric 
facilities and water diversions for lifting fish to trucks for 
transport, but only one system has been designed for removing 
fish from a bypass collection area within a power plant 
screenwell. This system is part of the louver diversion scheme 
presently under construction at the Southern California Edison 
San Onofre Station described in Section 4.2.1. The lift basket 
system (Figure 4.5-2) consists of a bypass approach channel, a 
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batfle wall, an elevator basket and a vertical traveling screen. 
Fish enter the collection area around the baffle wall which 
creates a quiescent area over the elevator basket. The traveling 
screen confines collected fish in this area and collects bypassed 
debris. At specified intervals the basket is lifted mechanically 
and the water and fish contained therein is spilled into a 
sluiceway for return to the ocean. Figure 4.5-3 shows a lift 
basket arrangement for the Bowline generating station. 

There are two main concerns relative to the potential 
effectiveness and practicality of a lift basket for possible 
application at Bowline Point. First, although the 'bypass and 
collection area configuration proposed for the San Onofre station 
have been shown to be effective in congregating fish over the 
lift basket, the actual lifting and sluicing procedure has not 
been evaluated. It is possible that fish could avoid the basket 
as it is ascending and that collected fish would be injured by 
the sluicing process. Second, the lift basket design is 
relatively complex in terms of construction, operation, and 
maintenance. The lift basket and traveling screen have many 
moving parts which are subject to the operational problems 
commonly experienced with conventional traveling screens. 
Further, when used in brackish or salt water, many of the system 
components would have to be constructed of corrosion-resistant 
materials, which are costly. 

Since the jet pump has no moving parts other than the standard 
driving flow pumps, and is believed to have potential for safely 
transporting Hudson River fishes, it is considered more practical 
tor Bowline Point than the relatively complex lift basket which 
has not been extensively researched. 

4.5.1.3 Centrifugal Pumps 

The use of centrifugal pumps has been demonstrated as a possible 
method of transporting fish. Kerr (1953) discusses experiments 
conducted to determine the best type of pump for handling fish at 
the ContrQ Costa steam station. Bedell and Flint (1969) discuss 
the use of a centrifugal pump to move fish from hatchery ponds to 
trucks and handling tanks. The pump has been operated 
successfully and is used to pump fish ranging from 2 to 12 inches 
long to heights up to 15 feet above the water level. California 
Department of Fish and Game, Oregon State Fish Commission, the 
Washington State Department of Game, and the u. S. Bureau of Sport 
Fisheries and Wildlife are presently using non-clog centrifugal 
pumps, since these pumps have shown that they cause less stress 
to fish than conventional netting techniques. The species most 
commonly handled in these facilities include catfish and various 
salmonids. In addition, this type of pump has been tested at a 
number of power plant sites. The results of these tests indicate 
cl need for further research; however, it appears that a 
centrifugal pump has a good potential for transporting certain 
fish species with high survival. 
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Non-clog centrifugal pumps include impellers with large passages 
and a large clearance between the impeller and the cutwater. A 
non-clog pump can handle relatively large entrained solids but at 
the cost of reduced hydraulic efficiency. 

Two designs of non-clog centrifugal pumps exist. One design uses 
a ·bladeless· impeller. The largest pump in this design is a 
10-inch--diameter one, which can pass a 6-inch-diameter solid. 
The capacity of this pump is about 3,000 gpm and the recommended 
speed, for fish transportation, should not exceed 600 rpm. A 
second design uses a recessed impeller. However, recessed 
impeller pumps have not been used successfully as fish pumps 
although they are used as food pumps. 

4.5.2 Transport Pipe Design Criteria 

In addition to jet pumps, reference has been made to fish 
transportation pipes which would carry bypassed or collected fish 
back to the Hudson River. The intent of discharging the fish to 
the river is to prevent the reimpingement which has been 
documented during the studies described in Section 3. In 
transporting fish through a pipe over a long distance, 
consideration must be given to the potential for injury with a 
transport pipe. Since all the schemes incorporate similar piping 
and jet pump arrangements, the general design criteria to be 
followed are listed below: 

(1) The pipe should be constructed of a non-abrasive 
material, such as fiberglass, polyethylene, or coated 
steel, to prevent injury due to abrasion. 

(2) All bends should be of the long-radius type such that 
fish are not forced toward the sides in these areas. 

(3) The pipes should be sized such that the velocity at a 
given flow rate is high enough to transport fish quickly 
to the release point, but not so high that the fish lose 
their orientation completely. Past studies by Stone & 
Webster (1975) indicate that velocities fram 
approximately 5 to 8 fps are acceptable. 

(4) Pipe joints should be constructed carefully so that they 
are even and do not create jagged obstructions within 
the pipe which could injure fish. 

(5) Valves, flow meters, etc., if required, should be 
designed to create as little obstruction to, or 
disruption of, the pipe flow. For example, valves or 
gates within a pipe represent an obstruction to free 
fish passage and venturi-type flow meters create 
undesirable velocity acceleration and deceleration 
conditions. 
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(6) Transitions from smaller to larger pipes, or vice versa, 
should be gradual so that rapid velocity changes, which 
fish might avoid, do not occur. 

(1) At the point where bypass transition sections enter two 
or three individual pipes (Schemes 1 through 4), the 
pipes should be carefully manifolded so that the bypass 
flow is equally distributed among each section. 

(8) The pipe should be located below the frost depth to 
prevent possible icing. 

(9) Biofouling control, if any, of the fish transportation 
pipe should be considered. 

All of these criteria have been considered in the design of 
alternative Schemes 1 through 5 suc!l that stress occurring within 
the transport piping would be minimized. 
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o 
o 
o 
o 
o 
<) 

o 
o 
o 

(F=FlILL - T=THHOTTLED - X=UNKNOWN) 
ST~STATIONi DI=DISCHARGEi IN=INTAKE 

1.1-1 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
I) 

I) 

o 
(I 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
() 

o 
o 
o 
o 
o 
o 
o 
o 
-, ... 
o 
(I 

o 
o 
o 
o 

o 
o 
o 
I) 

o 
I) 

I) 

o 
o 
o 
o 
o 
o 
I) 

o 
I) 

I) 

o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 

12 HR3 

A D 

o 
I) 

I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
I) 

I) 

o 
I) 

o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
I) 

I) 

I) 

I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
(I 

I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
<) 

o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

I) 

<) 

2 
o 
o 
o 
o 
o 
o 

o 
I) 

o 
I) 

I) 

I) 

I) 

o 
o 
I) 

o 
o 
o 
I) 

o 
.0 

I) 

o 
(I 

o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
(I 

o 
o 

'\ 

96 HRS 

A 0 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
I) 

o 
(I 

o 
o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



( 

ENTRAINMENT VIABILITY-WHITE PERCH- JUV/ADULTS 

DATE ST 

06/29/76 DI 
06/29/76 IN 
06/29/76 DI 
06/29/76 IN 
06/29/76 DI 
06/29/76 IN 
06/29/70 01 
06/29/76 IN 
06/29/76 DI 
06/29/76 IN 
06/29176 01 
06/29/76 IN 
06/29/76 01 
06/29/76 IN 
06/~~/76 01 
06/~O/76 IN 
06/30/76 01 
06/30/76 IN 
06/30/76 01 
O~./:O/76 IN 
Ob / 30/76 01 
06/30/76 IN 
06/~Oj76 01 
06/30/76 IN 
06/30/76 01 
06/~O/76 IN 
06/30/76 01 
06/20/76 IN 
06/~·Oj76 01 
06/30/76 IN 
06/~O/76 01 
06/30/76 IN 

TIME P H 
COND, 

<UMHO) 

17:50 
1 r-•. a.:.~C" o . ..... j 

18:55 
19:36 
19:36 
20:23 
20:23 
21: 03 
21: I)~: 
22: 16 
22: 16 
22:56 
22:56 
23:45 
23:44 
00:26 
00:26 
01: 08 
01:03 
01:47 
01: 47 
17:35 
17:35 
1::::: 26 
13:26 
1;': 05 
19:05 
19:52 
1 )/: 52 
20: :37 
20:37 
21:26 

3 X -9999. 
3 X --;/S-/S'J·~. 

3 X -9";/99. 
3 X -9999, 
3 X -9999, 
4 X -9999. 
4 X -9'~"·~)~J. 

4 X -9';)9~J. 

4 X -;1'799. 
4 X 194. 
4 X -9;'99, 
.q X -999;'. 
4 X -9999, 
4 X -9';>99, 
4 X -999';'. 
4 X -9'3'1';"". 
4 X -9'~9;'. 

4 X -9999. 
4 X -99':;'9. 
4 X 211. 
4 X -t:;1999. 
3 X 177. 
3 X _·~;I·;J·;I. 

3 X -9999, 
3 X -9';"?9. 
3 X -9999. 
3 X -9";'/99. 
3 X -t;I'i/S'9. 
3 X -9999. 
3 X -99';:'9. 
3 X -51";'9';1, 
3 X -95/99. 

TIDE 

1.5 
1.4 
1.4 
1, :3 
1.3 
1.2 
1. 2 
1.3 
1. ::: 
1.6 
1.6 
1.9 
1.9 
2. 1 
2, 1 
2. 2 
2. 2 
2. 3 
.., 0:> 
...:... "'. .., ~, 

..:... . ..:
..., ':> 
...;.. . ...., 
1. '? 
1 q 

1.7 
1.7 
1.6 
1.6 
1.5 
1.5 
1.4 
1. 4 
1.5 

VU\(: lLITY- A"-=ALIVEI S=STUNNEul D=DE:AD 

TEMP, 
(C) 

34. 0 
25. 0 
34. 0 
25.0 
34. 0 
25. 0 
27, 0 
25. 0 
33. 0 
25. 0 
at.5 
25. 0 
~:2. 0 
25, 0 
31.5 
25. 0 
31. 0 
25. 0 
30. 5 
25. 2 
29. 5 
25. 4 
~;5. 0 
25. 0 
35. 0 
25. 0 
3~3. 0 
25. 0 
35. 0 
25. 0 
::;:5,0 
25. 0 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

F'Ui"IP STATUS- P'= 4f OF PUMF'S OF'ERATINGi t1=I"IODE OF OPERATION 

D 

.,--..... \ 

/ 

o 
o 
I) 

o 
(I 

c 
o 
(I 

o 
I) 

o 
o 
o 
<) 

I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

3 HR:::; 

A D 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
(I 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
.) 

o 
o 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(F=FULL - T=THROTTLED _. X=UNKNOWN) 
ST=STATIONI DI-DISCHARGEI IN-INTAKE 

1.1-2 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A D 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
1 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



( 

ENTRAINMENT VIABILITY-WHITE PERCH- JUV/ADULTS 

DATE 5T 

06120/76 DI 
(;/.;/2:')/7.!:,. IN 
i)6/~:O/76 01 
06/30/76 IN 
06/::'0/76 DI 
01: . .jZO/7,~, IN 
Ob/30/76 [II 
07/01/76 IN 
(ii'/01/I';' 01 
07/(;1/7,:' IN 
07/('1/76 DI 
07/(;1/7,~ IN 
07/(:1/76 Dr 
07/( 117,:' IN 
07/01/76 01 
('7/'- 1/76 IN 
('7.'01/76 DI 
()7.h:'1/76 IN 
07/( 1176 01 
O~I/('1/76 IN 
07/(}1/76 01 
07/('1/76 IN 
07/01/76 DI 
G7iC!1/76 HI 
07/01/76 DI 
0,/(.1/76 IN 
O//t)l.176 DI 
07/C'l/n, IN 
07/01/76 DI 
07/(11/7,~ IN 
07/01/76 DI 
0'7/U2/7 I:, IN 

TIME P M 

21: 26 
22:08 
22: 0:3 
2:3: 02 
23:02 
23:42 
23:42 
00:30 
00:30 
01: 11 
01: 11 
01: 57 
01: 57 
17:23 
17:23 
1t:: 06 
1:'::: 06 
1:::::: 51 
18:51 
19:39 
19:39 
20: 13 
20: 18 
21: 03 
21:03 
21: 44 
21:44 
22:40 
22:40 
23:20 
23:20 
00: 10 

3 X 
3 X 
3 X 
':> V 
oJ " 

::: x 
3 X 
3 X 
3 X 
::: x 
3 X 
3 X 
3 X 
3 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
3 X 
4 X 

CONDo 
(UMHO) 

-";I9·~9. 

184. 
-':;)999. 
-·~·;/99. 

-O;J·~/·;.t9. 

-9''i'99. 
-9999. 
-9':./99. 
-';1':"';/9. 
-9;/99. 
-9~J";:-;1. 

1~:4, 

-·;J999. 
200. 

-9999. 
-;'-;'-;::9. 
':"'9·;:··;;~J. 

-9;)";;)'"). 

--;/~);'9. 

~99S··;J. 

-';''';'$9. 
-S'9·~·;l. 

-9';)';-";1, 
-9·?·~'9. 

-',,959. 
-99$~J. 

-99;"9. 
-~J~/·;;·~J. 

-9·;/S'~/. 

1 $'1. 
-9':':-~";>. 

--;t'?';>9. 

T~MP. 
TIDE (C) 

1.5 
1.b 
1.6 
1.8 
1.8 
2. 0 
2. 0 
2. 2 .., ") 
.:-. k 

2. 3 
,., ,-:'> 
.... J 

2. 4 
2. 4 
2. 1 
2. 1 
1.9 
1.9 
1.8 
1.3 
1.7 
1.7 
1.6 
1.6 
1.5 
1 •• 

,..J 

1.5 
1.5 
1.5 
1.5 
1. /:., 
1.6 
1 0;:. . '''' 

::::5.0 
24, 1 
35. 0 
25. 0 
35. 0 
25. 0 
35. 0 
26, 0 
:34.0 
25, 0 
:::~3. 0 
25. 0 
:::1. 5 
26. 0 
34.0 
25. 0 
34. 0 
25. 0 
34,0 
25. 0 
34. 0 
25. 0 
::::4.0 
26. 0 
:::4'.0 
25. 0 
34. 0 
25. 0 
34. 0 
25. 3 
32. 0 
25. 0 

VIABILITY- A=ALIVEI S=STUNNEDi D=DEAD 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
0_ 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 

c. .) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

F'UMP STATUS- F'= # OF PUMPS OPERATING, I'1-=MODE OF OPERATION 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
c· 
o 
o 
o 
o 
o 

,,,..-....... 

( 

3 HF:S 

A D 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 

o 
() 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
o 
o 
(I 

() 

o 
o 
o 
o 
o 
o 
o 

(F=FIJLL - T"'THROTTLED - X==UNKNOWN) 
ST"-STATIONi DI=DISCHARGEi IN=JNTAKE 

1.1-3 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
1 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 

4S HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

·0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 

72 HR5 

A D 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
() 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

( 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



( 

ENTRAINMENT VIABILITY-WHITE PERCH- JUV/ADULTS 

DATE 

07/07/76 
07/07/76 
07/07/76 
07/07/76 
07/07/76 
07/07/76 
07/07/76 
07/07/76 
07/07/76 
07/08/76 
07/C2/76 
07/(8/76 
07/02'76 
07'G8/7b 
01108/76 
u7/08/76 
07/03/76 
07/08/76 
07/08/76 
07/08/76 
07/03/76 
07/08/7~ 

07/08/76 
07/00.:./7/:.0 
07/0:":/76 
07/,,<'-:/76 
07/(1:::/71;;, 
071()::·:/76 
07/(>:3/76 
07/U:;;:/7.:" 
07/(8/76 
07/0:=':.176 

ST TIME P M 
CONDo 

(IJt1I-!O) 

DI 19: 30 
IN 21:02 
DI 21: 02 
IN 21: 55 
D1 21: 55 
IN 22:45 
DI 22:45 
IN 2::::: :;:6 
D1 23:36 
IN 00: 2';1 
DI 00:29 
IN 01: 09 
DI 01: 09 
In 01:57 
DI 01: 57 
IN 17:31 
DI 17:31 
IN 18: 2~5 
Dl 18: 25 
IN 19:06 
DI 1-;':06 
IN 19:43 
DI 1-;': 48 
IN 20:23 
DI 20:28 
IN 21: 12 
DI 21: 12 
IN 21:57 
DI 21:57 
IN 22:40 
DI 22: 40 
IN 23:23 

3 X -';"'9~·9. 

3 X -9999. 
3 X -';/9";'9. 

3 X -99$9. 
3 X -';I<iJ~J9. 

3 X -";I';-I';-J9. 
3 X -99·~i9. 

3 X 203. 
3 X --;1';1;1'9. 
3 X -9'iI S";t. 
3 X -9";1-;''';-1, 

3 X -;19·~.'9. 

3 X -';I';;'~"~. 

3 X 2('2. 
3 X -99';"9. 
3 X 200. 
3 X -99$";1. 
3 X -9';/"::"·'9. 
:~: X -99~·9. 

3 X -99';:-9. 
:::: X -9;t~f9. 

3 X ...... 99';·'9. 
3 X -9-;1';'~J. 

3 X -99-;'9. 
3 X -9'i~'·7'. 

3 X 203. 
3 X -9'7'0;'';', 
3 X -99~'9. 
3 X -9·;/~t;l. 

3 X -99S'9. 
3 X -;/;10;.';1. 
3 X -9';J';'9. 

TEMP. 
TIDE (C) 

2. 2 
2. 4 
2. 4 
2. 4 
2. 4 
? ? _ • • :J 

2. :;: 
2. 1 
2. 1 
1. ';, 
1.9 
1.8 
1.8 
1.6 
1.6 
1 ",. ..... 
1.3 
1.6 
1.6 
1.3 
1.8 
2. 0 
2. 0 
2. 1 
2. 1 
2. 2 
2. 2 
--, .? 
...:... '-' 
2. 3 
2. :3 
2. 3 
2. 3 

::::1. 0 
26. 0 
31. 0 
26. 5 
31. 0 
26. 5 
31. 0 
26. 5 
:;:2.0 
26. 0 
32. 0 
26. 0 
29. 0 
25. 1 
29. 0 
:24. 'l) 

31. 0 
25. 0 
31. 0 
25. 5 
31. 0 
25. 5 
31. 0 
26. 0 
31. 0 
25. 1 
31. 0 
26. 0 
31. 0 
26. 0 
33. 0 
21;... 5 

VIABILITY- A=ALIVEI SzSTUNNEDi D=DEAD 

A 

INITIAL 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

1 
o 
o 
o 
o 
o 
9 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

PUMP STATU3- f'=: # OF PUMPS OPERATING; M"'MODE OF OPERATION 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

~ 

3 HR:3 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

I) 

o 
o 
1 
o 
o 
<) 

o 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 

o 
I) 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
() 

o 
o 
(I 

o 
o 
o 
o 
I) 

I) 

o 

(F=FULL - T=THROTTLED - .\ '~UNKNOWN) 
ST=STATIONi 01=DI!'::CHARGE; IN==INTAKE 

1.1-4 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

Fl D 

I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 

I) 

o 
I) 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 

.0 
o 
o 
o 
o 
o 
o 
o 
o 

.. , 

91::.. HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
I) 

o 
o 
o 

o 
o 
o 
o 
o 
o 
I) 

o 
1 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 



( 

ENTRAINMfNT VIABILITY-WHITE f'ERCH- .JUV/ADULTS 

DATE 

07/08/76 
07/09/76 
07/09/76 
07/09/76 
07/09/76 
07/09/76 
07/09/76 
07/C9/76 
07/09/76 
07/12/76 
07/12/76 
07/12/76 
07/12/76 
07/12/76 
07/12/76 
07/12/76 
0 7 /12176 
07/12/76 
ul/12/76 
07/12/76 
07/12/76 
07/12/76 
07/12/76 
07/12/76 
O'l/12/76 
07/12/76 
07/12/76 
07/12/76 
07/12/76 
07/13/76 
07/13/76 
07/13/76 

ST TIME P M 
CONDo 

(UMHO) 

DI 23:23 
IN 00:00 
D1 00:00 
IN 00:47 
[II 00:47 
IN 01: 29 
DI 01: 29 
IN 02:07 
[II 02:07 
IN 17:::::4 
DI 17: ::::4 
IN 1:3: 15 
[,I 18: 15 
IN 18:5(;, 
01 1:::: 56 
H. 19::34 
DI 19: 34 
IN 20: 10 
DI 20: 10 
IN 20:49 
DI 20: 4';J 

IN 21::.31 
DI 21: 81 
IN 22: 12 
DI 22: 12 
IN 22:49 
DI 22: 49 
11'/ 2:3:cH 
DI 23:31 
IN . 00: 12 
[t I 00: 12 
IN 00:54 

3 X -9999. 
3 X -9'7'99. 
3 X -999'7. 
3 X -~/999. 

3 X -9999. 
3 X -9999. 
3 X -9999. 
2 X 205. 
2 X -~J;/99. 

3 X 204. 
3 X -S'/$'99. 
3 X -9';'99. 
3 X -"i1'~}9~/. 

3 X -9999. 
3 X -99';;9. 
3 X, -9999. 
~: X -~/999. 

3 X -9~/9·~. 

3 X -~J9;-19. 

3 X -9999. 
3 X -";'9';}';'. 
3 X -9999. 
3 X -99':'>9. 
8 X 191. 
3 X -9999, 
3 X -9999. 
3 X -9999. 
3 X -9999. 
3 X -';"'i/';J9. 
3 X -9'~J,?9. 

3 X -9999. 
3 X -'iJ 'i'99. 

TEMP. 
TIDE (C> 

2. 3 
2. 2 
2. 2 
2. 0 
2. 0 
1.9 
1. 'r 
1.3 
1. :3 
1.4 
1.4 
1.3 
1.3 
1.2 
1.2 
1 ? · -
1.2 
1 ? 

1.2 
1 ":> 

• w 

1.3 
1.5 
1.5 
1.7 
1. 7 
1 q · , 
1 q 

2. 0 
2. 0 
2. 1 
2. 1 
~, ,., 
.L.. ....... 

33. 0 
26. 0 
33, 0 
26. 0 
33. 0 
26. 0 
33. 0 
25. 2 
:'::0.0 
25. 4 
36. 0 
26. 5 
36. 0 
26. 0 
36. 0 
26. 0 
::::6.0 
25. ~.3 

35. 0 
25. 5 
3::),0 
25. 5 
35. 0 
2<'1.4 
33. 0 
25. 0 
32. 0 
25. 5 
:;:2.0 
25. 5 
31. 0 
2~3. 5 

VIAGILITY- A=ALIVEi S=STUNNEDi D=DEAD 

INITIAL 

A 

o 
o 
o 
4 
1 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
1 
1 

2 
o 
I) 

o 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

F'Ui1P STATU:;::- P-= # OF PUMPS OPERATINGi M=MODE OF OPERATION 

D 

( 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 

,..--.. 

:3 HRS 

A D 

o 
o 
o 
4 
(I 

o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
2 
o 
I) 

1 
1 

2 
o 
o 
o 
~) 

o 
o 
o 
o 
1 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
(I 

I) 

o 
o 
o 
o 
o 
o 
o 
1 
o 

(F=FULL - T=THROTTLED - X=UNICNOWN) 
ST=STATIONJ DI~DISCHARGEI IN=INTAKE 

1.1-5 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
4 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
1 
1 
1 
2 
o 
o 
o 
o 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 

12 HRS 

A D 

o 
o 
o 
4 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
1 
1 
1 
2 
o 
o 
o 
o 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
1 
o 

24 HRS 

A D 

o 
o 
o 
4 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
1 
1 
1 
2 
o 
o 
o 
o 

o 
o 
o 
o 
1 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 

48 HRS 

A D 

o 
o 
o 
4 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
1 
1 
1 
2 
o 
o 
o 

'0 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 

( 
\ 

72 HRS 

A D 

o 
o 
o 
4 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
1 
1 
1 
2 
o 
o 
o 
o 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

·0 
(I 

o 
o 
o 
o 
o 
o 
1 
o 

96 HRS 

A D 

o 
o 
o 
4 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
2 
o 
(I 

1 
1 
1 
2 
o 
o 
o 
o 

o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 



,,--
( 

ENTRAINMENT VIAE{ILITY-WHITE PERCH- ,JUV/ADUL TS 

DATE 

07/13/76 
07/13176 
07/13/76 
07/13/76 
07/18/76 
07/13/76 
07/13/76 
07/13/76 
07/13:76 
07/13/76 
07/18/76 
07/13/76 
07/13/76 
07/!3/76 
07/13/76 
07/13/76 
07/13/76 
O!!13/76 
07/1Ji76 
07/13/76 
01/13/76 
07'13/76 
07'13/76 
07/13/76 
07/13/76 
07/13/76 
07/1J/76 
07/14/76 
07/14/76 
07/14/76 
07/14/76 
07/14/76 

ST TIME P M 

DI OO:~4 3 X 
IN 01:30 3 X 
DI el: :'.::0 3 X 
Ii'-l 02: 10 3 X 
Dr 02: 10 3 X 
It~ 17: 36 ::: X 
DI 17: 36 3 X 
IN 18: 12 3 X 
01 18: 12 3 X 
IN 1:;;:; 52 3 X 
DI 18: 52 3 X 
IN 19: :30 3 X 
DI 19:::::0 3 X 
HI 20: 05 3 X 
[II 20:05 3 X 
IN 20:'15 3 X 
DI 20: 4~3 3 X 
1:'1 21: 21 3 X 
D1 21:21 3 X 
HI 22: 00 3 X 
DI 22:00 3 X 
IN 22:42 3 X 
DI 22:42 3 X 
IN 23: 19 3 X 
DI 23: 19 3 X 
IN 23:56 ~.:: x 
DI 23:5t, 3 X 
IN 00::.':4 3 x 
DI 00:34 3 X 
IN 01:11 :;; X 
DI 01. 11 3 X 
IN 01:48 3 X 

CONDo 
(UMHO) 

-95"J$'"iJ. 
-9$'99. 
-99$'9, 

15- :::. 
-·~9·7;J. 

is,·O. 
-99S9. 
-99$-9. 
-':."'';1S'';1. 
-99';-'9. 
-99'~'9_ 

-9·:/";.·~J. 

-99~·9_ 

-999~ 

-99~~ 
-9·~)·i:(;1. 

-99';H~( 

-99;.'9. 
_'y';,';J';). 

1~:4. 

-9;J·~/';J. 

--;1999. 
-99'i'9. 
-9·~519. 

-'i9S";t. 
-9-;1";'9. 
-9';;';'~J . 
-9';!t;'9. 
-99S'·~. 

-9';/99. 
_~/·;J·~/';I. 

H)7. 

TEMP. 
TIDE: (C) 

2. 2 
') ~, 
Jt.. •• ~ 

2. :3 
..... , ":'0 .... ..., 
..-, 'j 
.... -.I 

1.6 
1.6 
1.5 
1.5 
1.4 
1.4 
1. ::: 
1. ::: 
1.2 
1 ? 

1.2 
1 ? 

1 ') 

1.3 
1.4 
1.4 
1.7 
1.7 
1.9 
1.9 
2. 0 
2. 0 
2. 1 
2. 1 
2. 2 
2. 2 
2. 3 

31. 0 
25. 5 
31. 0 
25. 5 
30. 0 
24. 7 
;:::5.0 
25. 5 
35. 0 
25. 5 
35. 0 
2!"":5.5 
34. 0 
25. 0 
3 f t. 0 
2G. 0 
34. 0 
25. 0 
34. 0 
24. 2 
33. 0 
25. 0 
32.0 
25. 0 
:'.::2.0 
2~i. 0 
32. 0 
25. 0 
31. 0 
25. 0 
::: 1. 0 
24. 3 

VIf,[:: IL ITY- A=ALIVE; S"'STUNNE[); D=DEAD 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

- 0 
o 
o 
(I 

1 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 

FUMP STATUS:- P= ~ OF PUt1PS OF'ERATING; M;MODE OF OFERATION 

,---., 

( 

D 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 

:3 HRS· 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 

o 
o 
o 
(I 

o 
(I 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
1 
o 
o 
o 
o 
o 
I) 

o 
o 
o 

(F"-'FULL - T=:TI'IROTTLED - X==UNKNOWN) 
:3T=-STfHIONi DI;::DISCHARGE; IN=rNTAI(E 

1.1-6 

NUMBER OF INDIVIDUALS 

6 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
1 
1 
o 
o 
o 
I) 

o 
o 
1 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
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ENTRMNMENT VIABiLITY-WHITE PERCH- JUV/ADULTS 

DATE 

07/14/76 07/14/76 07/14/76 07/14/76 07/14/76 07/14/76 07/14/76 07/14/76 07/14/76 07/14/76 
07/l~/76 07/14/76 07/14/76 07/14/76 07/14/76 07/14/76 07/14/76 q7/14i76 0;:14/76 07/14/76 07/14/76 

07/~~/76 
07/1~/76 07/15/76 07/15/76 07/15/76 07/15/76 07/15

' 16 
07:1~/76 07/15/76 07(15/76 07/15/76 

ST TIME P M 
CONDo 

(UMHO) Dr 01:48 3 X -999~ 
IN 17: 8:3 :.3 X 187, 
Dl 17: :33 ::;; X -9999. 
IN 18:09 3 X -9999. 
DI 18:09 3 X -999~ 
IN 18:49 ::;; X -999~ 
ill 1::;:: 49 3 X -S"?99. 
IN 19:28 3 X -999~ 
BI 1-;/: 28 3 X -~ir'il99. 
IN 20:06 3 X -999~ 
DI 20:06 :3 X -99$~ 
1 N 20: 42 :3 X -9 '?' ';; 9. 
DI 20: 42 3 X -9999, 
IN 21: 26 3 X -"?;~)$'9. 
DI 21: 26 :3 X -9'9'79. 
IN 22: 00 3 X 179. 
DI 22:00 3 X -9999. 
IN 22:39 3 X -999~ 
DI 22:;-;;'~' .::~ x -';I '?'?'-). 
IN 23: l6 3 X -999~ 
[II 23: II;. 3 X -9999, 
IN 2:;:: 57 :3 X -'>'';'99, 
DI 2:;:: 57 3 X -9999. 
IN 00: :;:4 3 x -9';/99. 
DI 00: 34 3 X -'i?'iI';J9. 
IN 01: 15 :3 X -'iJ999. 
DI 01: 15 3 X -999~ 
IIj 01: 53 3 X 1E3. 
DI 01:3::: 3 X -<;1';";"1, IN 17;39 :3 X -9';I$'i'. 

01 17: 59 3 X -99'79, 
IN 1S: 38 :,:; X lE9. 

TIDE 

2~ 3 
1.8 
1.8 
1.7 
1.7 
1.6 
1. (:. 
1.5 
1.5 
1.4 
1.4 
1.3 
1. :::: 
1.3 
1.3 
1. :;: 
1 ::: 
1.4 
1.4 
1.5 
1.5 
1.8 
1.8 
1.9 
1.9 
2.0 
2.0 
2. 1 
2. 1 
1.9 
1.9 
1. 7 

VlAIC:ILITY- f~""AL.IVEI S""STI)NNEti ['''''DEAD 

TEMP. 
(C) 

31. 0 
24. 8 
3~" () 
25.5 
~:I;., () 
25. 0 
35, 0 
25. 0 
35, 0 
25, 0 
35. 0 
25. 0 
35, 0 
Ze.).O 
35. 0 
24. 2 
:;:5,0 
25. 0 
35. 0 
25. 0 
34. 0 
25. 0 
34, () 
25. 0 
34, 0 
25.0 
32. 0 
24, 3 
::::1. 0 
25. 0 
36, 0 
25. 7 

A 

lNITIAL 
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o 
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PUl"IP STATIJS- P"" U OF PUMPS OPE: RATI NGi M=:MODE OF OPERATION 
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I) 

I) 
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I) 

o 
o 
(> 
{) 
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{) 
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() 

o 
o 

{F:.:.FULL - T::.THROTTLED - X=IJNt'~NO~JN} 

ST"':;:;TATIONi DI"'DISCHARGE. IN=INTAI<E 

1. 1-7 
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( 

ENTRAINMENT VIABILITY-WHITE PERCH- .JUV/AT.:OUL TS 

DATE 

07/15/76 
07/15/76 
07/15/76 
07/15176 
07/1'5/7~. 

07/15/76 
07/1Sl7,S 
071'1 :~J76 
O:'"fl":";/Y/-., 
07/1::::/76 
07/15/76 
07/1~;/7,1:. 

07/1'.')/76 
07/! ~3/7S 
07.113/71~ 

1)7/15,/76 
07."1~~/7~. 

07/1.:./76 
07./ 1 ,~ . .17.'.J 
OT·'·1 t.../7/:,. 
O~'/1(,/7Q 

07/11.:·/71:. 
07/1-'::'/76 
07/1 ';:;"76 
07/19/7«. 
(l7/1';'/76 
07/1';'/76 
07/1':').17-':. 
07/ J ';1/7/::
OT/19F/6 
07/15'/76 
0"//1 ")/7 b 

ST TIME P M 

DI U::: 38 3 X 
IN 19:19 3 X 
DI 19: 19 3 X 
IN 19:58 3 X 
DI 19: 5:3 :3 X 
IN 20:35 3 X 
01 20:35 3 X 
IN 21: 13 3 X 
DI :-!1: 1:;: 3 X 
IN 21: ~53 3 X 
DI 21: 53 3 X 
IN 22:32 3 X 
Dr 22:::::2 3 X 
IN 23: 10 3 X 
01 2:;:: 10 3 X 
IN 23:46 3 X 
DI 23:46 3 X 
IN 00:40 3 X 
01 00:'10 :3 X 
II\! 01: 20 3 X 
DI 01: 20 3 X 
IN 01:55 :3 X 
DI 01: 55 :;: X 
I H 1/': :':;0 3 X 
DI 17: 31) 3 X 
IN 18: 0:3 3 X 
DI 1:::: 03 3 X 
IN H,:: 47 3 X 
[II 1'::: 47 3 X 
It~ 1';;: 23 3 X 
D I 1 .;:.: 23 3 X 
IN 20:01 3 X 

CONDo 
(lIt1HO) 

-9999. 
-99·~9. 

-9';'99. 
-99'?S"/. 
-';J'?99. 
-9999. 
-9999. 
-9999. 
-S"'S";'-9. 

181. 
-999~/. 

-9999. 
-9';1$9. 
-;'9$9. 
-99;"). 
-99·~9. 

--;19'79. 
-999~ 

-9999. 
-999~ 

-999~ 

1:31. 
-9';"';':'1. 

177. 
-9-;-'$9. 
-99·~·9. 

-99S'9. 
-99S9. 
-99$'9. 
-"iJ 95'9. 
-99<;9. 
-995'9. 

TEMP. 
TIDE (C) 

1.7 
1.6 
1.6 
1.5 
1.5 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.4 
1.5 
1.5 
1.8 
1.8 
1 

" 
. , 

1 q 

2. 0 
:2. 0 
1.9 
1.9 
1.9 
1 (j 

2. (I 

2. 0 
2. 0 
2.0 
1.9 

36. 0 
25. 0 
35. 0 
26. 0 
36. 0 
26. 0 
36. 0 
26. 0 
35. 0 
25. 0 
:;:5.0 
25. 0 
35. 0 
25. 0 
35. 0 
25. 0 
2:;:.0 
25. 0 
31. 0 
25. 0 
31. 0 
25. 0 
31. 0 
26. 0 
3 to" 0 
26. 0 
:;:6.0 
26. 0 
::::6.0 
26. 0 
36. I) 
26. 0 

VIAE:ILITY- A=ALIVE; S=STIJNNE[;; D=DEAD 
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PUi1P STATIJS- P= U OF F'UMPS OPERATINGi M=ttODE OF OPERATION 
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(F"'FULL - T"'THROTTLED - X=UtWNOWN) 
~;T'=STATIONi DI=DISCHARGEi It-l:=INTAI(E 

1. 1-8 

NUMBER OF INDIVIDUALS 
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( 

ErHF:AINMENT VIABILITY-WHITE PERCH- JIJV/ADUL TS 

DATE 

07119/76 
07/19/7~ 

07/19/76 
07/19/76 
07/19/76 
07/19/76 
07/19/76 
07/19/76 
07/19/76 
07/19/76 
07/19/76 
07/19/76 
07/19/76 
07/20/76 
07/20/76 
07/20/76 
07/20/76 
07/20/76 
07/~O/76 

07/20/76 
07/20/76 
07/20/76 
07/:0/76 
07/20/76 
01120/76 
07120/76 
07/:0/76 
07/20/76 
07/20/76 
07'20/76 
07 :0/76 
O'l 20/76 

ST TIME P M 

01 20:01 
IN 20:40 
DI 20:40 
IN 21: 23 
D1 21: 23 
IN 22:00 
01 22:00 
IN 22:38 
Dl 22:38 
IN 23: 18 
DI 2::::: 18 
IN 2:;:: ~j7 
DI 23:57 
IN 00:35 
01 00:35 
IN 01: 10 
DI 01: 10 
IN 01:54 
[II 01: 54 
IN 17: :;:2 
DI 17: :::2 
IN 1(::: 10 
Dl n::: 10 
IN H,;; 45 
DI 18: 45 
IN 19:25 
D1 1'~/:25 

IN 20:04 
DI 20:04 
IN 20:43 
DI 20:43 
IN 21:20 

3 X 
:3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
:;: X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
~3 X 
3 X 
:3 X 
3 X 
:3 X 
:3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 

CONDo 
(UMHO) 

-9999. 
-9999. 
-~/999. 

177. 
-9999. 
--999~/. 

-9999. 
-9999. 
-S"/9$9~ 

-;1';/99. 
-'i'9·~9. 

-9999. 
-$'999. 
-99·~9. 

-9999. 
-95'99. 
-"'iJ'~·~"7. 

175. 
-9·;/~9. 

1:::::3. 
-99S'9. 
--;J9~/9. 

-;1999. 
-'i-·9~/~J. 

-99$'~/. 

-95'99. 
-9 "i'9''i'. 
-9';1';;'9. 
-9-;J";"9. 
-99$9. 
-99$9. 
-9999. 

TIDE 

1. '9 
1.9 
1.9 
1.8 
1.8 
1.7 
1.7 
1.6 
1.6 
1.5 
1.5 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1. B 
1.8 
1.9 
1.9 
1.9 
1 r., 

1 r., 

1.9 
2. 0 
2. 0 
2. 0 
2. 0 
2. 0 

VIABJLITY- A:ALIVEi S::;STUNNE[I O:=OEAD. 

TEMP. 
(C) 

36.0 
25. 0 
36. 0 
25. 0 
36. 0 
25. 0 
35. 0 
25. 0 
36. 0 
25. 0 
33. 0 
25. 0 
33. 0 
25. 0 
31. 0 
25. 0 
31. 0 
25. 0 
31. 0 
26. 0 
37. 0 
26. 0 
36. I) 

26. 0 
3.~. 0 
26. 0 
36. 0 
26. 0 
37. 0 
26. 0 
36. 0 
26. 0 

INITIAL 

A 

() 

o 
o 
o 
o 
3 
o 
1 
1 
o 
o 
o 
o 
o 
o 
3 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
1 

S 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

F'U11P STATUS- P= # OF PUNPS OPERATINGi M=MODE OF OPERATION 

/"-.". 

( 

D 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

3 HRS 

f1 D 

o 
o 
o 
o 
o 
:.:: 
o 
1 
1 
o 
o 
o 
o 
o 
o 
3 
o ,.., 
"-

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
<) 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(F=FlILL - T""THROTTLED - X==IJNKNOWN) 
ST=r::TATIONi OI=DISCHARGEI IN=INTAKE 

1.1-9 

NUMBER OF INDIVIDUALS 

I:. HRS 

A D 

o 
o 
o 
o 
o 
3 
o 
1 
1 
o 
o 
o 
o 
o 
o 
3 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 

12 HRS 

A D 

o 
o 
o 
o 
o 
3 
o 
1 
1 
o 
o 
o 
o 
o 
o 
3 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
1 

o 
I) 

I) 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
3 
o 
1 
1 
O· 
o 
o 
o 
o 
o 
3 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

45 HRS 

A 0 

o 
o 
o 
o 
o 
3 
o 
1 
1 
o 
o 
o 
o 
o 
o 
3 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
3 
o 
1 
1 
o 
o 
o 
o 
o 
o 
3 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

1 

( 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 

. -\ 

96 HRS 

A D 

o 
o 
o 
o 
o 
:3 
o 
1 
1 
o 
o 
I) 

o 
o 
o 
3 
o 
2 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
I) 

I) 

o 
1 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
<) 

o 
o 
o 
o 
o 
o 
o 
o 



ENTRFIINi"IENT VIABILITY-WHITE PERCH- .JIJV/ADULTS 

Of-HE 

07120/76 
07/20/76 
07/20/76 
07/20/76 
07/20176 
07/20/76 
07/20/76 
07121/76 
07/21/76 
07/21/76 
07/21/76 
07/21/76 
07/21/76 
01/2~/7G 

0;/:1/76 
('7.f21/~'6 

(J~:l:;; 1/7.~. 

(:'7/2117 t:. 
(1;/:::1/76 
07.'::: i /7 I;. 
07'::::1176 
0'//'::1/76 
Oi":::1/76 
(17/";:1/76 
C]/21/70 
07/21/76 
07/21/76 
07/?1(76 
0//21/76 
07/:1/76 
07/~1/7b 

07/21/76 

8T 

DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
In 
DI 
I I~ 
DI 
IH 
DI 
IN 
DI 
IN 
DI 
I!~ 

DI 
IN 
0: 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
01 
IN 

TIME P M 

21:20 
21: 5';' 
21: 59 
22:51 
22:51 
2:::: :::::~ 

2:3- 3:;: 
00: 15 
0(1: 15 
00: !32: 
00:53 
01: 33 
01:33 
02: 11 
(12: 11 
17:29 
17:29 
1:=:: 06 
1::,:: 06 
1~;: 52 
18: ~j2 
19:30 
19:30 
20:06 
20:06 
20:44 
20:41 
21: 23 
21: 2:3 
22: 0·1-
22:04 
22:43 

3 X 
3 X 
3 X 
3 X 
3 X 
:3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
--:. v 
oj " 

3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
:::: X 
3 X 
:::: x 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 

CONDo 
(UMHO) 

-999~/. 

185. 
-';19';19. 
-9~J99. 

..-'iJ99'Y. 
-":.~-;/9·;I. 

-9';:>9';>. 
-99·~J'it. 

-0:'999. 
-9999. 
--;J;Jt;,.~. 

-9999. 
-95:99. 

1·;1l. 
-9999. 

177. 
-~i5J99. 

-~/999. 

-';'9';)9. 
..... ~/·;i9·'i'. 
-;19';>9. 
-';:.:'-;1";'. 
-';";:;";"';1, 
-99';:1';'. 
-~";J·~9. 

-';I':;)';J9, 

-9999. 
1 <:·,:· ._ •. J. 

-';'99';,'. 
-9999. 
-9999. 
-9-;''99. 

TEMP. 
TIDE (C) 

2. 0 
1.9 
1.9 
1.3 
1.3 
1.6 
1.6 
1. 6 
1.6 
1.5 
1.5 
1.4 
1.4 
1.4 
1.4 
1.7 
1.7 
1 "', • 'J 

1.3 
1.9 
1 0::) . , 
2.0 
2. 0 
2. (I 

2. 0 
2, 0 
2. 0 
2. (I 

2. 0 
2. 0 
2. 0 
1.9 

36. 0 
25.0 
36. 0 
26. 0 
3e: .. I) 

;!O.O 
~:5. 0 
25. 0 
::::2.0 
25. 0 
::::1. 0 
25. 0 
31. 0 
25. ,,'}. 
31.0 
2~3. 0 
35. 0 
25. 5 
%.0 
26. 0 
36. 0 
26. 0 
~o 

2~ 0 
37, 0 
2~ 0 
%.0 
25. ';1 

36. 0 
2:;. 5 
:36.0 
25. 5 

V!i;':lLITY- A"'ALIVEi S'-=STIJNNED; D=DEAD 

INITIAL 

A 

(I 

-0 
o 
1 
o 
2 
o 
3 
~, ... 
1 
o 
1 
o 
o 

o 
(I 
(I' 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
2 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

PUl1P STATUS·· f'"~ 4t OF PUMPS OPERATING; M'-"MODE OF OPERATION 

D 

o 
o 
o 
o 
o 
1 
I) 

o 
o 
o 
o 
(I 

o 
o 
(I 

o 
o 
o 
(I 

1 
(I 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 

.~, 

3 HRS 

~l D 

o 
I) 

{) 

o 
2 
I) 

~: 

2 
1 
o 
1 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
3 
o 
2 

(I 

I) 

o 
(; 

o 
1 
o 
!) 

o 
I) 

o 
o 
o 
o 
(I 

I) 

(l 

o 
I) 

1 
o 
o 
o 
o 
o 
(I 

() 

o 
t 
o 
o 
o 

(F:.FULL - T=THROTTLED - X""UNLNOWN) 
ST=STATION; DI=DISCHARGEi IN=INTAKE 

1. 1-10 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
1 
o 
2 
o 
3 
2 
1 
o 
1 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
~, ... 

o 
o 
o 
o 
o 
1 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
(I 

o 
1 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
1 
o 
2 
o 
3 
1 
1 
o 
1 
o 
o 
1 
o 
o 
(; 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
2 

o 
o 
o 
o 
o 

o 
o 
1 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
o 
1 
o 
(I 

o 
() 

o 
o 
o 
o 
1 
o 
o 
(I 

24 HRS 

A D 

o 
o 
o 
1 
o 
2 
o 
3 
1 
1 
o 
1 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
2 

o 
I) 

o 
o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 

48 HRS 

A D 

o 
o 
o 
1 
o 
2 
o 
:3 
1 
1 
o 
1 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
2 

o 
o 
o 
o 
o 
1 
o 
o 
1 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
(I 

o 
1 
(I 

o 
o 

72 HRS 

A D 

o 
o 
o 
1 
o 
2 
o 
3 
1 
1 
(I 

1 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(; 

o 
(I 

o 
3 
o 
~, 

"'-

o 
o 
o 
o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
1 
o 
o 
o 
(I 

o 
o 
o 
o 
1 
o 
o 
I) 

. ~", 

96 HR8 

A D 

o 
o 
I) 

1 
o 
o 
o 
3 
1 
1 
o 
1 
o 
o 
1 
o 
o 
o 
o 
(I 

,) 

o 
I) 

o 
o 
o 
o 
o 
I) 

3 
o 
2 

o 
o 
o 
o 
o 
3 
o 
o 
1 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
(I 

o 



",-. 

( 

ENTRAINMENT VIABILITY-WHITE PERCH- ,JUV/ADULTS 

DATE 

07/21/76 
07/21/76 
C7/~1/76 

07/21/76 
07/21/76 
07/21/76 
07122/76 
07112/76 
07/22/76 
07,'22/76 
07/22176 
07/22/76 
07/22/76 
07/22/76 
07/:2/76 
07/~~/'76 

C7/~?/76 

07!2}176 
~1/~:{76 

07i:2/7~ 

07'~2/76 

~lj22/76 

07/~Z/76 

(~].I· ':'~~/7.~. 

071; 17~ 
07/2 /76 
07/2 176 
07 .I·2.:~/7·;. 
07/:2/76 
07/22/76 
07/~2/76 

07/23/76 

ST TIME P M 

D1 22:43 3 X 
IN 2::;:: 25 3 X 
DI 23:25 3 X 
IN 23:55 3 X 
DI 23:~3 3 X 
IN 00:34 3 X 
DI 00:34 3 X 
IN 01:10 3 X 
DI 01:10 3 X 
IN 01:50 3 X 
DI 01: 50 3 X 
IN 17:24 3 X 
DI 17: 24 3 X 
IN 18: 01 3 X 
01 18: 01 3 X 
IN 1:3:'16 3 X 
[II 1:::: 46 3 X 
IN 19:22 3 X 
DI 19;22 3 X 
IN 19:59 3 X 
DI 1-;': 59 3 X 
IN 20: 3:3 3 X 
DI 20: ::;;8 3 X 
IN 21: 16 3 X 
Dr 21: 16 3 X 
IN 21:55 3 X 
[II 21: 55 3 X 
IN 22: ::;:1 3 X 
DI 22;31 3 X 
1;"11 23:07 3 X 
DI 23:07 3 X 
IN 23: 47 3 X 

CONDo 
(Ut1HO) 

-9999. 
-","/999. 
-!'99·~. 
-';1;/99. 
-'i'999. 
-995/9. 
-·?999. 
-;1";>'79. 
-9';;99. 

198. 
-999"iJ • 

-';>-;1-;15"/. 
-99'iJ9. 

179. 
-9999. 
-9999. 
..... 9999. 
-9999. 
-';t';,.;;}/ 
--;/S"/·:';·~. 

-99$9. 
-9999. 
-'"io'999. 
-9999. 
-~J99·;". 

1:37. 
-9';'99. 
-9999, 
-99-;;~/. 

-":);JS:'9. 
-'~·999. 

-;)';199. 

TEMP. 
TIDE (C) 

1.9 
1.7 
1.7 
1.7 
1.7 
1. :3 
1.5 
1.5 
1.5 
1.4 
1.4 
1.5 
1.5 
1.7 
1.7 
1.9 
1.9 
2. 0 
2. 0 
2. 1 
2. 1 
2. 1 
2. 1 
.-, -, 
..;., . ..:.. 

2. 2 
2. 3 
'i "':' ..:..... '-' 

2. 2 
2. 2 
2. 1 
2. 1 
2. 0 

36, 0 
26. 0 
::;:6.0 
25. 0 
:=:5.0 
25. 0 
:::4.0 
25. 0 
::;:3.0 
2~5. 0 
33. 0 
26. 0 
35. 0 
25. 0 
36. 0 
26. I) 

:37.0 
26. 0 
:;:7.0 
26.5 
37. 0 
26. 5 
::;:7.0 
27. 0 
36. 0 
27. 0 
:37.0 
27. 0 
37. 0 
26. 0 
36. 0 
26. I) 

VH\f:::ILITY- A=AL IVEi S=;;STUNNEDi D=DEAD 

INITIAL 

A 

o 
1 
1 
4 
o 
o 
1 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
I) 

o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
1 
o 
2 
o 
3 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
1 

D 

o 
1 
o 
1 
I) 

o 
o 
o 
(I 

I) 

o 
o 
o 
o 
o 
(I 

o 
(I 

(I 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

( 

.r--.. 

::;: HRS 

A D 

o 
1 
1 
4 
o 
o 
1 
I) 

o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
1 
(I 

1 
I) 

o 
o 
1 
o . .., ... 
o 
3 

1 
o 
1 
o 
1 
o 
o 
o 
I) 

o 
1 
o 
o 
o 
I) 

o 
o 
o 
\) 

o 
o 
o 
(l 

o 
o 
o 
o 
I) 

o 
I) 

o 
1 

F"L11'1P ST{)TUS- P,o: U OF PU~1PS OF'ERATINOi M:.::MODE OF OPERATION 
(F=FULL - T::;THROTTLED - X"'UNI<NmJN) 

ST~STATrONl DI=DISCHARGEl INaINTAKE 

1.1-11 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
1 
1 
4 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
1 
o 
2 
o 
3 

1 
o 
1 
o 
1 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
O· 

o 
o 
o 
1 

12 HRS 

A D 

o 
1 
1 
4 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
1 
o 
2 
I) 

3 

1 
o 
1 
o 
1 
o 
o 
o 
(I 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

24 HRS 

A 0 

o 
1 
1 
4 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
1 
(I 

2 
o 
3 

1 
o 
1 
o 
1 
o 
o 
o 
o 
I) 

1 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
1 

43 HRS 

A D 

o 
1 
1 
4 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
1 
o 
2 
o 
3 

1 
o 
1 
o 
1 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
1 

72 HRS 

A 0 

o 
1 
1 
3 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
1 
o 
1 
o 
o 
o 
1 
o 
2 
o 
3 

1 
o 
1 
1 
1 
o 
o 
I) 

o 
o 
1 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 

.0 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
1 

. -.... 

96 HRS 

A 0 

o 
1 
1 
3 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
2 
o 
3 

1 
o 
1 
1 
1 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 



ENTRAINt'IENT VIABILITY-WHITE PERCH- JtIV/ADULTS 

DATE 

07/22/76 
C7/23/76 
07/23/76 
07/23/76 
07/23/76 
07/23/76 
07/23/76 
07/26/76 
07/26/76 
07/26/76 
07/26/76 
07/26/76 
07/26/76 
07/26/76 
07/26/76 
07/26/76 
07/26/76 
07/26/76 
07/26/76 
(:7/2,~f76 

0,'/21::.'/76 
07.126/76 
07/26/71:., 
07/26/71:;, 
07/;'1",/76 
07/26/76 
07 /2,~.j76 
07/27/71:. 
C7/27/76 
07/27/76 
07/27/71;, 
07/27/76 

ST TIME P M 
CONDo 

(UMHO) 

DI 23:47 
IN 00:33 
DI 00:33 
IN 01: 11 
DI 01: 11 
IN 01:53 
01 01: 5:3 
IN 17:32 
DI 17: 32 
IN 18: 13 
DI 1::3: 13 
IN 18:52 
01 1:3: 52 
IN 1':;: 30 
01 19:30 
IN 20: 11 
DI 20: 11 
r:-~ 20:51 
[II 20:51 
IN 21:27 
DI 21::27 
IN 22:07 
01 22:07 
IN 22:45 
DI 22:45 
IN 2:3:25 
DI 23:25 
IN 00:05 
DI 00:05 
IN 00:45 
DI 00:115 
IN 01:25 

3 X -9999. 
3 X -9999. 
3 X -9999. 
3 X -99';>·? 
:3 X -9·~/99. 

3 X 1:32. 
3 X -9-;1;1'~. 

3 X 178. 
3 X -9·;"~J;I. 

3 X -51999. 
3 X -9999. 
3 X -'7";>9';-'. 
3 X -9999. 
3 X -9'~99. 

3 X -$'999. 
3 X' -S";i·;>'~. 
3 X -~/99·? 

3 X -9999. 
3 X -9999. 
3 X 174. 
3 X -9"i/9·~. 

3 X -99-;19. 
3 X -9999. 
3 X -9':'19';1. 
3 X -9;J'~'? 

3 X -")';'99. 
3 X -$·;'9·? 
3 X -99·~9. 

3 X -9-;1";'-;'. 
3 X -9;/99. 
3 X -9999. 
3 X _-;J~J';J'~. 

TEMP. 
TIDE (C) 

2. 0 
1.9 
1.9 
1.8 
1.8 
1.6 

.1.6 
.1. 2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.5 
1.5 
1.7 
1.7 
1.9 
1.9 
2. 0 
2. I) 

2. 2 
2. 2 
? -:' _. __ t 

2. 3 
2. 4 
2. 4 
2. 4 
2. 4 
2. 3 

:;:6.0 
26. 0 
31.: .. 0 
26. 0 
:34.0 
25. 0 
:33.0 
26. 0 
34. I) 

26. 0 
3:;:.0 
26. 0 
33. 0 
25. 0 
:;::;:.0 
25. 0 
33. 0 
25. 0 
::::::::.0 
?(;..~ ...... 
_.J. ..;. 

:::::3. 0 
25. 0 
33. 0 
25. 0 
34. 0 
25. 0 
33. 0 
25. 0 
33. 0 
25. 0 
::::3.0 
26. 0 

VIABILITY- A=ALIVE; S=STUNNEOi O"'-DEAO 

A 

INITiAL 

o 
o 
o 
6 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
I) 

s 

o 
1 
1 
o 
o 
o 
o. 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 

PUrl? STATIJS- P= # OF F'UMPS OPERATING; M""MODE OF OPERATION 

o 
1 

/-. 

1 
o 
o 
o 
O. 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

:3 HH::; 

A D 

o 
1 
I) 

(-.. 

o 
o 
o 
(I 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
~, .... 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(F=FULL - T=THROTTLED - X=-'IJNKNOWN) 
ST;=STATIOt~; DI:;DISCHARGEi IN:::INTAI(E 

1.1-12 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
1 
o 
6 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A D 

o 
1 
o 
6 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 

o 
1 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
1 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
1 
o 
b 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

48 HRS 

A D 

o 
1 
o 
6 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
1 
o 
5 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 

o 
1 
2 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
.0 
o 
o 
o 
o 
o 
o 
o 
o 

" 
\ 

96 HRS 

A D 

o 
1 
o 
4 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 

o 
1 
2 
2 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 



( 

ENTR:~INMnlT VIABILITY-WHITE PERCH- JUV/ADUL TS 

DATE ST 

07/27/76 DI 
07/27/76 IN 
07/27/76 DI 
07/27/7/.:., IN 
07/:??/76 DI 
07/27/76 IN 
(,7/27/76 DI 
07127176 IN 
07/27/76 01 
07/27/76 IN 
Oi'/27/76 DI 
07/~-:"7/76 IN 
07/27/76 DI 
07/,Xl176 IN 
('7/~~~'/7f:., DI 
07127/76 IN 
07.1 27.17/.:., DI 
07.1":9176 IN 
07/27/76 DI 
07/""27/76 IN 
07/27/7.':... Dr 
o-//;?:' I?~, IN 
(·7.127;-/6 DI 
07/2':-':;.1,'6 IN 
07/2::;/76 DI 
07,<::::,/7,~, IN 
07/2:::,,'76 DI 
(,7i~:::':/7/,:, r N 
(:7/::::',/7,,:, DI 
0-;'/]::::/76 IN 
(>7/:::':'::/7~> DI 
(j71'LJ::/76 IN 

TIME P M 
CONDo 

(UMHO) 

01:25 
02:05 
02:05 
17:38 
17: :::8 
18: 16 
1:::: 16 
1e:54 
1E:: 54 
19:37 
19:37 
20: 13 
20: 13 
20:53 
20:53 
21: 33 
21: 33 
22: 13 
22: 1:::: 
22: ~i3 
22:53 
2:::=; 25 
23:25 
00:05 
00:05 
~):45 

00:45 
01:25 
01:2~ 

02:01 
02:01 
17:32 

3 X -9999. 
3 X 177. 
3 X -95'99. 
4 X 178. 
4 X -9999. 
4 X -9999. 
4 X -9'~99. 

4 X -9999. 
4 X -9';'99. 
4 X -99'~9. 

4 X -S"I-;r;/9. 
4 X -;/999. 
4 X -'';1';/99. 
4 X -9';'99. 
4 X -999'? 
4 X -'7;'9';.'1. 
4 x -;'999. 
4 x -S'999. 
4 X -'~9'79. 

4 X 1T3. 
4 X -9';/99. 
4 X -999';1. 
4 X -9999. 
4 X -'i'9·7~/. 

4 X -9";/9';< 
4 x -;1999. 
4 X -9·;:'~/·"iI. 

4 X -';J'~'~19. 

4 X -9$'99. 
4 X 176. 
4 X -9999. 
4 X 177. 

TEMP, 
TIDE (C) 

2. 3 
.") " ..:... ,.:.. 

2 ? 

1.3 
1.3 
1 ":" 
1 ? . -
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.5 
1.5 
1 Q 

• 'j 

1.8 
1.9 
1.9 
2. 0 
2. 0 
2. 1 
2. 1 
~ ""=" 
..:... ·oJ 
.... , .. , 
........ oJ 

2. 3 
2. 3 
2. 3 
2. 3 
2. ~.:: 

2. 3 
1.5 

34, 0 
25. 4 
33. 0 
26. 0 
33. 0 
2,~,. 0 
3:3.0 
26. 0 
33. 0 
25. 0 
3:3.0 
25. 0 
33. 0 
25. 0 
::::2.0 
25. 0 
:::2.0 
25. 0 
32. 0 
25. 0 
32. 0 
25. 0 
33. 0 
2~. 0 
::::::.0 
25. 1) 

31. 0 
25. 0 
::~ 1. 0 
25. 0 
31. 0 
2(:" 3 

v r tolD J L tTy - A~rIL I VEi Sz-,STUNNEDi D=DEAD 

INITIAL 

A 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

S 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

PU"!P ~:;TiHUS- P'''' U OF PUi1PS OPERATINGi M=MODE OF OPERATION 

D 

o 
0' 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

<) 

<) 

o 
(I 

,r--", 

( 

:3 HR2, 

A D 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
1 
I) 

o 
o 
1 
o 
o 
o 
I) 

o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
(., 

\) 

(> 

o 

(F=,FULL - T=THROTTLED - X=UNKNOI 
ST-STATION; DI=DISCHARGE; IN=INTAKE 

1. 1-13 

NUMBER OF INDiVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
Q 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
I) 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
I) 

o 
o 
1 
o 
o 
o 
o 
I) 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

43 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

7"2 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
I) 

( 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

-'"', 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
1 
I) 

o 
I) 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 



( 

ENTRAIr.!t'IENT VIABILITY-WHITE PERCH- JUV/A(lULTS 

DATE ST 

07/28/76 DI 
07 1'2:~:j76 IN 
07/28/76 DI 
07/;?,:':;/76 IN 
0712:::/76 DI 
07/2:3/76 IN 
07/2:3/76 DI 
07/2:0:/7/;, IN 
O/;/2:::/~'{, 01 
(\7/2:;;:/"76 H~ 

l)7./,2:::/7/:. DI 
(.7/2:::/7 I;, 11'1 
07/';;::':;:.:7(" DI 
Oi' /:~::;///;. J IJ 
(l7 /~·::~:/76 ['I 
07/ ;':::-//6 IN 
(;7/;:'::':./71.:.. DI 
C:' /'2'0.:/7!;, I i'l 
(:7/':,:-/76 DI 
07/2:::':/76 IN 
07/2:3/76 DI 
07F..:.;;-I7/:, IN 
(J7/~!':::'/I~'S [II 
(>7/2','./76 IN 
07/2':' /71:., Dr 
07/2')/76 IN 
07/29/76 DI 
07.1;:';'/76 IN 
07/2';')76 DI 
07/2,)/7.~, IN 
07/2';'/76 DI 
07!':!.';1/76 IN 

TIME P M 

17:32 4 X 
18:08 4 X 
1::::08 4 X 
18:48 4 X 
18:48 ... X 
19:26 4 X 
19:26 4 X 
20:05 4 X 
20:05 4 X 
20:42 3 X 
20:42 3 X 
21:22 3 X 
21:22 3 X 
22:01 3 X 
22:01 3 X 
22: :;:9 3 X 
22: :;:'7 3 X 
23: 12 :;: X 
2::::: 12 3 X 
23: ~50 3 X 
23:50 3 X 
00:25 3 X 
00:25 3 X 
01: 05 :;: X 
01: 05 3 X 
01:42 3 X 
01:42 3 X 
17: 3;3 3 X 
17: :;::3 3 X 
1::::11 3 X 
IE:: 11 3 X 
18:51 3 X 

COND, 
(U~1HO) 

-'i'·~/9~/. 

-99·;/~J. 

-99~/9. 

-;'999. 
-';>;";'5"'. 
-9999. 
-~J~r~9. 

-9'7i9S"/. 
-951;/9. 
-·;'i·~99. 

...... 9-;1-;/9. 
-~J-;J·;>1J. 

-9-;'99. 
169. 

_ ';}·;/i~J'r. 
-C)';J'-:"9. 
-·~999. 

-;/99';1, 
-99'"iJ9. 
-5'999. 
-";/99'7. 
-9999. 
-~/r.;1·7J9_ 

-9';/99. 
-';1999. 

177. 
-S··~/99. 

-~/;1·~9. 

..... 9·1·;'9. 
172, 

-9'~/·~·~). 

-;)';/99. 

TEMP. 
TIDE (C) 

1.5 
1.4 
1.4 
1 '" .... 
1.3 
1,2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.4 
1.4 
1.6 
1.6 
1 c' . '-' 
1.8 
2. 0 
2, 0 
2, 1 
2. 1 
2.2' 
2. 2 
.., ':> 
.L.., ' .... 

~, " ..:.. . .:;, 
~, " .... , .~ 

2. 3 
1.7 
1.7 
1.6 
1.6 
1 

., 
,..J 

33. 0 
26. 0 
33. 0 
26, 0 
:::3,0 
26. 0 
3~'::. 0 
~5. 0 
33. 0 
25. 0 
~:3. 0 
25. 0 
:;:3.0 
25. 0 
33. 0 
25. 0 
33. 0 
25. 0 
34. 0 
2.~. 0 
34.0 
25. 0 
3:3. 0 
25. 0 
3::::, 0 
26. 0 
33. 0 
25. 0 
:34,0 
25. 4 
34. I) 

25. 0 

VH\!3ILITY- A=ALIVEi S==STUNNEDi D=DEAD 

INITIAL 

A 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

'0 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

S 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o· 
o 
o 
o 

PUt1P STATUS- P= # OF PUt1F"S OPERATING; M=MODE OF OPERATION 

D 

1'''--', 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
(I 

o 
o 

3 HRS 

A D 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
<) 

(I 

o 
(I 

() 

() 

() 

o 
1 
o 
I) 

o 
1 
() 

I) 

o 
o 
o 
o 
() 

o 
(.I 

t .. : 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
(I 

o 
1 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 

(F==FULL - T=THROTTLED - X"'UNKNOI-IN) 
ST:.::3TATIONl DI~-'DISCHARGE; IN=INTrIKE 

1. 1-14 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
1 
o 
I) 

o 
1 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
(I 

o 
o 
o 
o 
o 
o 

24 HRS 

A D 

I) 

o 
o 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
1 
I) 

o 
o 
o 
I) 

o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

1 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
I) 

o 
o 
1 
o 
o 
I) 

1 
o 
I) 

o 
o 
o 
o 
I) 

o 
I) 

o 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
(I 

I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

-----, 

96 HRS 

A D 

I) 

(I 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
(I 

o 
1 
o 
(I 

o 
1 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



( 

ENTRAINMENT VIABILITY-WHITE PERCH- JUV/ADULTS 

DATE 

07/2'~1/76 
07129/76 
1)7/29176 
0/,/29/76 
07/29/76 
0-( 12,'176 
~t7/:~?,/7/:' 

('7/2';'/7/;, 
07/75,/76 
07/29176 
(1:/,/2'://76 

07 2~/76 
07 29176 
07 30/76 
07 30/76 
C7 /:';:~)/7.S 
07,':::~)/76 

07/8~/76 

07/2Q/76 
07/30/76 
07/30/76 

ST TINE P M 

01 18: 51 3 X 
IN 19: ~:O :3 X 
Dl 19:30 :3 X 
IN 20: 13 3X 
01 20: 12 3 X 
11'1 20:45 3 X 
DI 20:45 3 X 
IN 21:25 3 X 
DI 21:25 :3 X 
IN 22:45 3 X 
DI 22:45 3 X 
IN 23:25 :;; X 
Dl 23:25 3 X 
IN 00: 15 3 X 
DI CO: 15 :3 X 
IN 00:54 :;; X 
01 00:54 Z X 
IN 01: 31 ~: X 
DI 01: 31 3 X 
Hl 02: 08 3 X 
DI 02:08 3 X 

CONDo 
(UMHO) 

-9999, 
-99;1'9. 
-9999. 
-':.'9';19. 
-)'999. 
-9'";199. 
-$'999. 

170. 
-9';199. 
-';1999. 
-'i'~J95}. 

-$'0;/99. 
-;"99~. 

-·;i;199. 
-99';"JS"J. 
-9;199. 
-9999. 
-;),,;!(}9. 

-9~/"i}? 

172. 
-999;i. 

TEMP. 
TIDE (C) 

1.5 
1,4 
1.4 
1.3 
1.3 
1.3 
1 '=' 

• ..;J 

1 -=, 
• '.1 

1 '=' 
• oj 

1.7 
1.7 
1 c, · , 
1 ~i 

2. 1 
2. 1 
..., ~, 

,.:... .... 
--, ..-, 
...:.. .... 
2. 3 
2. :::: 
2. 3 
2. 3 

~:3. 0 
25. 0 
33. 0 
25. 0 
33. 0 
25. 0 
~:3. 0 
25. 1 
:'33.0 
25. 0 
33. 0 
25. 0 
33. 0 
25. 0 
3.3.0 
25. 0 
33. 0 
25. 0 
32. 0 
25. 2 
31. (I 

VXABILITY- A==ALIVE; S"'STUNtJEDI D=DEAD 

A 

INITIAL 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 

S 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 

PUt,\~: S'TATUS- P= # OF PUMPS OPERATING; M=MODE OF OPERATION 

D 

.r'-~ .. 

(I 

(I 

U 
(I 

(l 

(. 

(; 

o 
o 
I) 

o 
o 
1 
o 
o 
o 
(I 

o 
o 
o 
o 

( 

3 HR::; 

A D 

o 
o 
o 
I) 

(I 

I) 

o 
I) 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

I) 

1 
o 

I) 

I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
1 
I) 

o 
o 
I) 

o 
o 
I) 

o 

(F=FULL - T=THROTTLED - X=UNKNCJWN) 
ST=STATIONi DI=DISCHARGEi IN=INTAKE 

1.1-15 

NUMBER OF INDiVIDUALS 

6 HRS 

A D 

o 
(I 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
o 
(I 

(I 

o 
o 
o 
1 
o 

() 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A D 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
1 
o 
o 
o 
o 
o 
I) 

o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
1 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
1 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
1 
o 
o 
(I 

o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
(I 

o 
o 

", 

96 HRS 

A D 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
1 
o 



ENTRAIN,~IENT VIABILI "1Y-STRIPED BASS- LARVAE 

DIHE 

06/14/76 
0~./14/76 

06/1'5/76 
0':../15/76 
:":' .:./ 1 !.:.-:/;' 6 
06115/76 
(b/1S/76 
O~/13/76 

C~/l~/76 

06/1~/76 

0~/15j76 

06/16/76 
OG!16/76 
06/25//6 
06/:~!76 

G!:·lli;;,./76 
i).~·/1/:/·76 

(l~:./ ... l:·/76 
(.',~./! ,~··/7/~ 

'),:..111:,/76 
0<:./11:./76 
06/1';'176 
O!:./l? /76 
O,~./ 17/76 
C;:./l :r /7l:.. 
0~!17!76 

0·,/17176 
06!1~/76 

OS/1?/76 
Ob/l7/76 
06/17/76 
06/17/76 

ST TIME P M 

IN 23:47 
01 2:3: 47 
IN 01:38 
DI 01: 38 
IN 17:52 
01 17:52 
IN 19: 14 
IN 21:35 
01 21:35 
IN 22:46 
01 22: 46 
IN 00: 0';1 
DI (llj: 09 
IN OJ:18 
DI 01: 18 
IH 17.: 43 
Dl 17: 'l:3 
IN 19: 12 
DI 1';/: 12 
IN 20: 18 
01 20: 13 
IN 00: 19 
DI 00; 15/ 
IN 01: 52 
01 01: 52: 
IN 17: 37 
[II 17: 37 
IN 19: 1 ';1 
DI 1';/; 19 
DI 20:34 
IN 22;21 
01 22; 21 

3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
:3 X 
3 X 
,::: X 
3 X 
:3 X 
:::: X 
3 X 
3 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 

CONDo 
('-'MHO) 

129. 
-9"i1·~/9. 

-9';>";'9. 
-9999. 

1 ::::2. 
-~)";"·"i~9. 

-99'79. 
-999<;1. 
-9';199. 

1:32. 
-90;/99. 
-9999. 
-S'/S"1 99. 

1':::5. 
-'il9';:·? 

134. 
-99';19. 
-9999. 
-9';199. 
-99·~-;1. 

~9999. 
-·~J95/·~'. 

-99':;'$', 
145'. 

-9999, 
14~i. 

-9·,,';'9. 
-'iJ999. 
-':."I·;I;/~). 

-999',). 
l-;/H. 

-99;19. 

TEMP. 
TIDE (C) 

1.7 
1.7 

.2. 1 
2. 1 
1.7 
1.7 
1.4 
1.2 
1.2 
1.2 
1.2 
1.6 
1.6 
1 q . , 
1. ." 
2. 0 
2. 0 
1.7 
1.7 
1.5 
1.5 
1.4 
1.4 
1.9 
1.9 
1.9 
1 q 

1.7 
1.7 
1.5 
1.3 
1. 3 

19.5 
27. 0 
19. 0 
24·.0 
20. 4 
~:O. 0 
20. 0 
20. 0 
27. 0 
1E:.7 
27, 0 
20. 0 
27.0 
19. 7 
26.0 
20. '~I 

33. 0 
21. 0 
3:3.0 
21. 0 
3:3. 0 
20. 0 
2:::. 0 
20. 7 
27. I) 
21. 4 
:;:5.0 
21. 0 
33. 0 
3:3.0 
21. 6. 
33. 0 

VH',BILITY- A~(4LIVE; S=STIJNNED, D:;:DEAD 

A 

INITIAL 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
(I 

o 
o 
o 

s 

o 
o 
o 
o 
2 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
1 
o 
o 
o 
o 

F'UflF' :3TATU::;- p= t~ OF PUt1PS OPEHATING; N=NODE OF OPERATION 

o 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
(I 

o 
2: 
1 
I) 

o 
o 
o 
o 
1 
o 
o 

,.-" 

3 HRS 

flI D 

I) 

o 
o 
1 
1 
<) 

o 
o 
o 
o 
1 
o 
o 
o 
o 
2 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
J 
o 
2 
I) 

I) 

o 
o 

() 

( 

t) 

(. 

1 
(; 

o 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
n 
~:; 

o 
3 
1 
o 
o 
o 
o 
o 
1 
o 
o 

(F"'FULL - T;:;THROTTLED - X"'UN:'<NOWN) 
:::;T~STA fION; DI""DISCHARGEi IN=INTAKE 

1. 1-16 

NUMBER OF INDIVIDUALS 

/::.. HRS 

A [I 

o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 

o 
o 
o 
o 
1 
I) 

o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
1 
o 
o 
I) 

3 
1 
o 
o 
o 
o 
o 
1 
o 
o 

12 HRS 

A D 

o 
o 
o 
1 
1 
o 
(I 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 

o 
o 
o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
2 
1 
o 
1 
o 
o 
o 
3 
1 
o 
o 
o 
o 
o 
1 
o 
o 

24 HRS 

A I) 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 

o 
o 
o 
1 
1 
o 
o 
1 
o 
o 
1 
o 
I) 

o 
o 
2 
1 
o 
t 
o 
o 
o 
3 
1 
o 
o 
o 
1 
o 
1 
o 
o 

48 HRS 

A 0 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
1 
o 
o 
o 
o 

o 
o 
o 
1 
1 
o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
2 
1 
o 
1 
o 
o 
o 
.? 

'" 1 
o 
o 
o 
1 
o 
1 
o 
o 

72 HRS 

A 0 

o 
o 
o 
I) 

1 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
(I 

(I 

o 
1 
o 
o 
o 
o 

o 
o 
o 
1 
1 
o 
o 
1 
I) 

o 
1 
o 
o 
o 
o 
2 
1 
o 
1 
o 
o 
o 
3 
1 
o 
I) 

o 
1 
o 
1 
o 
o 

96 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 

o 
o 
o 

2 
o 
o 
1 
o 
o 
1 
o 
o 
I) 

o 
2 
1 
o 
1 
o 
o 
o 
3 
1 
o 
o 
o 
1 
o 
1 
o 
o 



( 

ENTHriIM1ENT VIAE:ILITV-STRIPED BASS- LARVAE 

DATE 

01::../}:;:/76 
Ot./lEV76 
Ot·/lSV76 
()/;./ lS/7 6 
01:.·/21/76 
01;;./21/76 
06/21176 
(l·~/21/76 
01:.·/'21/71;;. 
0/:'/"21/7/j 
0(;121176 
0.;'/21/76 
06/1.1.171:.. 
0·;·.121./7/':' 
0/:./'2:/76 
06/21/76 
01.:·/:21/76 
.)b/21/7h 
06.121176 
06/21.176 
O·~·/22/7/j 

O.~./22f7/;. 

UI;'/2.2/76 
O.~./21/71;. 

01;./22176 
Ot./22/76 
0.~'/22/76 

06/22176 
01.:./22/76 
06.122176 
06.122/76 
06/22/76 

ST 

IN 
01 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
Dr 
IN 
DI 
IN . 

DI 
IN 
01 
IN 
DI 
IN 
DX 
IN 
01 
IN 
01 
IN 
DI 
IN 
DI 

TIME P 1"1 

00: 17 
00: 17 
01: 24 
01: 24 
17:38 
17: :;:;? 
18:26 
18:20 
19:21 
19:21 
20: 12 
20: 12 
20:51 
20:51 
21: 41 
21: 41 
22:44 
22:44 
23:36 
23:36 
00:24 
00:24 
01: 10 
01: 10 
02:00 
02:00 
17:3:3 
17:33 
18:21 
18:21 
19:01 
19:01 

1. X 
2 X 
1. X 
2 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 

CONDo 
(UMHO) 

-5999. 
-9999. 

219. 
-9999. 

156. 
-S"999. 
-';'9'?9. 
-$·999. 
-9999. 
--SS'199. 
-9999. 
-9999. 
-9~199. 

-9999. 
146. 

-91"/9·~. 

-9)"/';/9. 
-$";1;"9. 

-9'S'199. 
-9999. 
-5·99·~. 

-9999. 
-9999. 
-"7S' ''i' 9. 

141. 
-$999. 

152. 
-S·;"~9. 
-$SJ'?9. 
-S·"il'~/9. 

-S·t;/~/o';i. 

-$999. 

TEMP. 
TIDE (C) 

1.3 
1 ". ...... 
1.5 
1.5 
1.8 
1.8 
1.9 
1.9 
2. 0 
2. 0 
2. 1 
2. 1 
2. 1 
2. 1 
2. 1 
2. 1 
1.9 
1.9 
1.8 
1.8 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.6 
1.6 
1.8 
1; 8 
1.3 
1.8 

21. 0 
29. 0 
21. 5 
27. 0 
2:3.2 
;::::3.0 
2:3.0 
3:2:. 0 
23. 0 
3:3.0 
23. 0 
33. 0 
2:3. 0 
33. 0 
23. 1 
33. 0 
23. 0 
32. 0 
22.0 
32. 0 
22. 0 
31.0 
22. 0 
30. 0 
22. 5 
29. 0 
22. 8 
32. 0 
23. 0 
33. 0 
'-,"'" c ,.:....:J. ~ 

;::::3.0 

VIABILITY- A==ALIVE; S=STUNI'IIED; D=DEAD 

A 

INITIAL 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
2 
o 
1 
o 
o 
o 
1 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
I) 

o 
o 

PUMP STATUS- P= ft OF PUMPS (oPERATING; M=-MODE OF OPERATION 

D 

o 
(I 

o 
o 
o 
o 
o 
5 
o 
o 
o 
o 
o 
o 
(I 

o 
2 
o 
1 
2 
o 
o 
o 
o 
o 
~, 

"-

o 
o 
o 
1 
o 
o 

3 HR:3 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

I) 

o 
1 
1 
o 
(I 

o 
o 
o 
o 
1 
o 
o 
o 
1 
(I 

o 
o 
o 
o 
(I 

o 
o 
5 
o 
I) 

o 
o 
o 
o 
I) 

o 
'" "-

o 
1 
2 
o 
o 
o 
I) 

2 
2 
o 
o 
1 
1 
o 
(I 

(F~FULL - T=-THROTTLED - X::-;IJNI<lIIOt-iN) 
!:>l''''STATION; OI;:DISCI-IARGEi If\I:=:INTAKE 

1.1-17 

NUMBER OF INDIVIDUALS 

6 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
1 
o 

o 
o 
o 
o 
o 
o 
o 
5 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
1 
2 
o 
o· 
o 
o 
2 
2 
1 
o 
1 
1 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
5 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
1 
2 
o 
o 
o 
o 
2 
~, 

"-

1 
o 
1 
1 
1 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
5 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
1 
2 
o 
o 
o 
o 
2 
2 
1 
o 
1 
1 
1 
o 

48 HRS 

A 0 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
5 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
1 
2 
o 
o 
o 
o 
2 
2 
1 
o 
1 
1 
1 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
5 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
1 
2 
o 
o 
o 
o 
2 
2 
1 
o 
1 
1 
1 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
:5 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
1 
2 
o 
o 
o 
o 
2 
2 
1 
o 
1 
1 
1 
o 



/--, ...... , 

ENTF:AINI~f;::NT VIABILITY-STRIPED BASS- LARVAE 

!:rP;TE 

06/22/76 
06/2~/76 

06/22/76 
06/22/76 
CS/22/76 
06/22/76 
06/22'76 
~~/Z2/76 

O~!22/76 

a6/~2176 

0~/2~/76 

06/2~/76 

06/2~/76 

06/22'76 
O~/23j76 

06/23/76 
06/~3/76 

O~/23/76 

06!~3/76 

06/23/76 
U6/~3/76 

06/Z3/76 
06/23176 
06/23/76 
06:2~/J6 

06/2~j76 

06/23/76 
06/23/76 
06/23/76 
06/23/76 
06/23/76 
06/23/76 

ST TIME P t1 

IN 19:42 3 X 
DI 19:42 3 X 
IN 20:22 3 X 
DI 20:22 3 X 
IN 21:04 3 X 
Dl 21:04 3 X 
IN 21:45 3 X 
DI 21:45 3 X 
IN 22:30 3 X 
DI 22:30 3 X 
IN 23:09 3 X 
DI 23:09 3 X 
IN 23:50 3 X 
01 23:50 3 X 
IN 00:29 3 X 
01 00:29 3 X 
!N 01:09 3 X 
DI 01:09 3 X 
IN 02:04 3 X 
01 02:04 3 X 
IN 17:~O 3 X 
DI 17:~O 3 X 
IN 18:28 3 X 
01 18:28 3 X 
IN 19:03 3 X 
01 19:03 3 X 
IN 19:42 3 X 
DI 19:42 3 X 
IN 20:20 3 X 
01 20:20 3 X 
IN 21:02 3 X 
DI 21:03 3 X 

CO!l:D. 
(IJMFO> 

-'i";'59. 
-9;1';;9. 
-99$9. 
-99';.9. 
-9959. 
-;/95'9. 
-9;";:'9. 
-99S";.i. 

17·6. 
-99S"~. 

-99S9. 
-95'5"'9. 
-S;"';J';·'9. 

--;)9~'9. 

-99·~9. 
-99·~19. 

-99~'9. 

-99';"7. 
187. 

..... 9;1';/9. 
1~2. 

-';";),;":", 
-99';·, .. ,,). 

-99';'9. 
..... f;19~·9. 
-~/9;'9. 

-9-;>~·9. 

-99S'9. 
-995'9. 
-9';1";";1. 
-9999. 
-99~'9. 

TEMP. 
TIDE (C) 

1.9 
1.9 
2. 0 
2. 0 
2. 1 
2. 1 
2. 1 
2. 1 
2. 0 
2. <) 

2. 0 
2. 0 
1.9 
1 Q . , 
1.7 
1.7 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.6 
1.6 
1.7 
1.7 
1 Q . , 
1.9 
2. 0 
2. o· 
2. 1 
2. 1 

24.0 
:::4.0 
24. 0 
34. 0 
24. 0 
34. 0 
24. 0 
3~:. 0 
2:::.6 
33. (l 
2:3.0 
32. 0 
23. 0 
31. 0 
2::::.0 
30. 0 
2:3.0 
28. 0 
23. 5 
2:::. 0 
23. 1 
::::;:::.0 
2::::.0 
3:''::.0 
21. I) 

33. 0 
24.0 
33. 0 
24. 0 
34. 0 
24. 0 
:::4.0 

Vli4BILITY- A=ALIVEI S=STUNNEIli D""DEAD 

A 

INITIAL 

o 
o 
2 
o 
o 
o 
o 
o 
4 
1 
5 
o 
4 
1 
5 
4 
3 
2 
1 
1 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
1 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
1 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

Pur1P STAT1I8- P-= U OF PUMPS OPE:RATINGi M=MODE OF OPERATION 

o 
o 
o 
3 
I) 

:L: 
o 
1 
o 
2 
3 
o 
(I 

~, 

o 
6-
o 
2 
o 
1 
o 
o 
o 
(I 

o 
2 
o 
o 
o 
1 
::;: 
I) 

/-" 

3 HRS 

A D 

(I 

I) 

1 
o 
o 
o 
o 
o 
4 
1 
5 
(I 

o 
"" ~. 

,:. 
-' 
:2 
2 
1 
1 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

1 
I) 

o 
o 
1 
':> -, 
o 
2 
o 
1 
(I 

2 
3 
o 
3 
6 
1 
7 
1 
2 
o 
1 
(I 

I) 

<, 
o 
(I 

1: 
I) 

l) 

o 

::;: 
o 

(F;=FULL - T"'THROTTLED - X~:UNKNCt~JN) 

ST-=STATION; DI=DISCHARGEi IN~INTAKE 

1. 1-18 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
(I 

(I 

o 
o 
o 
3 
o 
3 
o 
1 
o 
3 
~: 

2 
2 
1 
1 
o 
(I 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 

o 
o 
-, ... 
3 
o 
2 
o 
1 
1 
3 
5 
o 
3 
6. 
3 
7 
1 
2 
o 
1 
o 
o 
o 
o 
o 
2 
o 
o 
o 
1 
4 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
2 
3 
2 
2 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
2 
3 
o 
2 
o 
1 
3 
3 
7 
o 
4 
6 
4 
7 
1 
2 
1 
1 
o 
o 
o 
o 
o 
2 
o 
o 
o 
1 
4 
o 

24 HRS 

A [I 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
2 
3 
2 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
2 
3 
o 
2 
o 
1 
3 
3 
7 
o 
4 
6 
4 
7 
1 
2 
1 
2 
o 
o 
o 
o 
o 
2 
o 
o 
o 
1 
4 
o 

43 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
3 
2 
. ., ... 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
2 
3 
o 
2 
o 
1 
4 
:3 
7 
0' 
4 
6 
/:;. 

7 
1 
2 
1 
2 
o 
o 
o 
o 
(I 

2 
o 
(I 

o 
1 
4 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
I) 

o 
o 
o 
2 
2 
1 
o 
o 
(I 

(I 

o 
.0 
o 
o 
o 
o 
(I 

o 
o 
o 

o 
o 
2 
3 
o 
2 
o 
1 
4 
3 
7 
o 
4 
6 
6 
8 

3 
1 
2 
o 
o 
o 
o 
o 
2 
o 
o 
o 
1 
4 
o 

'\ 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
2 
3 
o 
2 
o 
1 
4 
3 
::: 
o 
4 
6 
6 
-;> 

3 
3 
1 
2 
o 
o 
o 
o 
o 
2 
o 
4) 

o 
j 

4 
o 



r'o, 

'( 

ENTRAINI"IENT VIABILITY-STRIPED BASS- LARVAE 

Dr-ITE 

01:,/2'3.176 
06/23/76 
0/:../23.176 
0/;./23/7<':, 
OI:,/2'.3.:.t7f:., 
O/':,/::::/7.=' 
0(;, /~:'.3.:.l7!':' 

Of~./;':·::'/76 

1)1.:,/'::.4/76 
06/::::4/76 
(:~./24/76 

010..1::4/76 
(:/.:-/::':4/76 
O~./ :~~. /7.S 

0'"./':;':',·//6 
O~/~q/76 

o~/~aI76 

O,;./~~tI/76 

(J·:'/2l~/7~ 

;),:,/ ;:'1.} 71:, 

('·~·I ~~'~/7 ~ 

<)':'/ ;:4/76 
U6/;·:'i /71;:, 
0,:'/ ;:A/7I:, 
OC·.I::4/76 
06/24/76 
('/:../::':4.176 
I),~./::,; /7/:" 
O'.',./;>1/7S 
nt.::,/:~'}f76 

O,:'/:-~4.17 .'::. 
t)6/~~4/76 

CONDo 
ST TI ME P t1 Wt11- 0 ) n DE 

IN 21: 48 3 X 149. 
[II 21: 48 3 X -9'iI'Vi>. 
IN 22: 26 3 X -'il ';'1 $'9. 
DI 22: 2.'::. 3 X -9';'15'9. 
IN 23: 06 3 X -99';"9, 
01 23: 06 3 X -995'9. 
IN 2:;:: 4:3 3 X -99$'';.t. 
DI 23:43 3 X -999~ 

IN 00: 19 3 X -9999. 
DI 00: 19 3 X -999~ 
IN 00: 59 3 X -'i/9'i'9. 
[II 00: 5';> 3 X -9';i;'9. 
11'-1 01: 3:'0: 3 X lL!·8. 
01 01:38 3 X -999~ 

Ii'l 17: 45 3 X 1!::i6. 
[I I 17: 4~~1 :3 X -99;/9. 
IN 18: 25 3 X -99';19. 
01 U:!: 25 3 X -9 ';I;i'" , 
IN 1''': 0';1 3 X, -'i/999. 
[I i 19: 09 :3 X -·;)9~I'iJ. 

IN 1';:~:51} 3 X -9';1';":). 
Dr 1':'/:~':;4 :;: X -9999. 
IN 20:35 3 X -9999. 
01 20:35 3 X -999~ 

IN 21: 1 'i' :;: X -99';/9. 
01 21: 19 3 X -9999. 
IN 22: 02 3 X 1~;~5. 

DI 22: 02 3 X --;I':;J;i9. 
IN 22:~4 3 X -999~ 

DI 22:44 3 X -9999, 
IN 23:22 3 X -999~ 

[i I 23: 22 3 X -'i'99';>, 

2. 2 
2. 2 
2. 2 
2. 2 
2. 2 
2. 2 
2. 1 
2. 1 
2. 0 
2. 0 
1.8 
1.8 
1.7 
1.7 
1.3 
1.3 
1.4 
1.4 
1.6 
1.6 
1.8 
1.8 
1.9 
1 <) 

2. 1 
2, 1 
2. 1 
2. 1 
."") " 
...:... ~ 

-, " ..:... . ..:... 

2. 1 
2. 1 

VIP,BILITY- A"'ALIVE; :;:;=STUNNEDi O"'DEAD 

TEMP. 
(C) 

2~:. 9 
3:3.0 
24. 0 
33. 0 
24. 0 
:3.3. 0 
24. 0 
::::3.0 
24. 0 
33. 0 
24. 0 
33. 0 
2::::.3 
3:3. 0 
2::::.7 
::::3,0 
24. 0 
33. 0 
24. 0 
3:3,0 
24. 0 
:;:4. I) 

24. 0 
34. 0 
24. 0 
34. 0 
24. 1 
34. 0 
24. 0 
:34.0 
25. 0 
;;:5,0 

A 

INITIAL 

1 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
I) 

S 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
<) 

o 
o 
o 
o 
o 
o 

PUI1P STATUS- P= It OF PUMPS OPERATING; M=MODE OF OPERATION 

D 

o 
2 
o 
3 

( 

o 
I) 

1 
o 
1 
o 
o 
o 
o 
1 

o 
(I 

I) 

o 
<) 

-, 
..:.. 

o 
0' 
o 
1 
1 
2 
1 
'-, ..:.. 

1 
o 
o 

~ 

3 HRS 

A 

1 
o 
o 
o 
o 
o 
1 
I) 

o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
1 
(I 

o 
o 
<) 

o 
(I 

<) 

D 

o 
2 
o 
.... 
~. 

\) 

o 
1 
o 
1 
o 
o 
o 
1 
1 
1 
o 
(I 

(I 

(l 

I) 

2 
o 
~) 

1) 

1 
1 ., 

2 

o 
o 

(F='FIJLL - T:=;THROTTLED - X"··UNKNOJ,.JN) 
ST=STATIONI DIcDISCHARGE; IN=INTAKE 

1. 1-19 

NUMBER OF INDIVIDUALS 

6 HRS 

A 

1 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 

D 

o 
2 
o 
3 
o 
o 
1 
o 
1 
o 
o 
o 
1 
1 
1 
o 
o 
o 
o 
o 
2 
o 
o 
o 
1 
1 
2 
1 
2 
1 
o 
o 

12 HRS 

A 

1 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
2 
o 
3 
o 
o 
1 
(I 

1 
o 
o 
o 
1 
1 
1 
o 
o 
o 
1 
o 
2 
o 
o 
o 
2 

2 
1 
2 
1 
o 
o 

24 HRS 

A 

1 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
2 
o 
3 
o 
o 
1 
o 
1 
o 
o 
o 
1 
1 
1 
o 
o 
o 
1 
o 
2 
o 
o 
o 
2 

2 
1 
2 
1 
o 
o 

48 HRS 

A 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
<) 

o 
o 
o 
o 
o 
o 
o 
o 

o 

o 
2 
o 
3 
o 
o 
2 
o 
1 
o 
1 
o 
1 
1 
1 
o 
o 
o 
1 
o 
2: 
o 
o 
o 
2 
1 
-, 
..:.. 

1 
2 
1 
o 
o 

72 HRS 

A 

1 
o 
o 
o 
o 
o 
c) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 

D 

o 
2 
o 
3 
o 
o 
2 
o 
1 
o 
1 
o 
1 
1 
1 
I) 

o 
o 
1 
o 
2 
o 
o 
o 
2 
1 
2 

2 
1 
o 
o 

96 HRS 

A 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 

D 

o 
2 
o 
3 
o 
o 
2 
o 
1 
o 
1 
o 
1 
1 
1 
o 
o 
o 
1 
o 
2: 
o 
o 
o 
2: 

2 
1 
2 
1 
o 
o 



/'---." 

( 

F.l'lTR{IINMI::NT VrA8lUTY-STFHpED BASS- LAIWAt 

DAlE 

06/25/7~ 
061:5/76 
06/24/76 
0~!25/76 
06/~~/76 
0 .. :. :'2'5,/76 
()./~./;.~:j /76 
Q.:,./~:::.i/7 I~ 
0[./2::;/7 c. 
O~'/2;::/7C. 

r)[ .. <~~~:/l·;, 
(.;·:./2f:/7.=
(J..:. :,..:~::.:: '"'7 i;.. 
n,').! ~~:~:/ 76 
0 • .::, /' ;:f:/ 76 
O ..... /2:~:/7.~. 
0,':·./28 II 6 
1.)·~./::~~;:/7 i:.. 
(:!~./:~:::;/71;. 

o~./:>:/76· 
Of:./ 2!:!/7 6 
·.)i:;./::f::/76 
O·~·/::::3/ j" t, 
(16/ _-~::::/7 6 
0/;·/:>:,/7 i::. 
O,~/:~/;J/7 1;. 
06/:~;::/76 

O!.:../:~~"'/76 
O.~./:~'iJ/76 
06/:~,)/7i::.. 
qi.:./2'i .l7/.:. 
06/29/71::.. 

st 

Jhl 
Di 
iN 
Oi 
IN 
Dt 
II,l 
br 
l~ 
Di 
l~ 
Dl 
I~ 
Di 
IN 
Dl 
IN 
iN 
ti 
IN 
D1 
IN 
Dr 
iN 
M 
IN 
tr 
1~ 
~ 
~~ 
ro 
1~ 

tIM!:: F' H 

oo:O[ 
00:01 
00:42 
00:42 
01:20 
01:20 
01;59 
01;59 
17:39 
17:~9 
18;20 
18;20 
19:03 
19:03 
19:45 
\9;45 
iO:26 
21;30 
21:30 
~2:0~ 
12:0~ 
22;~1 

22:51 
2:3: :;:8 
2~::: ~:8 

00: i9 
00: 19 
01; 04 
01: 1)4 
01: 4:~: 
01: 43 
17:50 

:3 )( 
:3 X 
:3 X 
:3 X 
:3 X 
3 X 
3 X 
:3 X 
2 X 
2 X 
2 X 
2 X 
2 X 
:2 it: 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
:2 X 
2 X 
2 X 
2 X 

.2 X 
:3 X 

ttiMl. 
(uHl-'o I 

-9'~$~J. 
-99S·? 
-99S9. 
-99~·9. 
-99S'9. 
-'r9$'9. 

1~S3. 

-t;I';iS'9. 
1_',., 

J ,,;.. 

-"i'5)~19. 

-9~/~/9. 
-99S'"'9. 
-a;J·;'-;I'~. 
-9;(~J5J. 

-";'1';"';;1-;). 

-9';.)';}9. 
-9999. 
--:/~/~/9. 

-9·~95/. 

1,'::8. 
-';>99';>. 
-·~J·~99. 
-·99~;9. 

-9999. 
-99~)9. 

....... ~/·7'~~5/. 
-~J'~~)';1. 

-99~i9. 

-99':>9. 
l~:,b. 

--;>999. 
1_/,=, 

• '..1. 

tr::l1p. 
nOE: (C) 

2. 1 
2. 1 
2.0 
2. I) 

1 .;) . , 
1. .=.> 

1.7 
1.7 
1.'4 
1.'4 
i,3 
i.3 
i <:'1 

i.2 
L /:., 
i .-:' 
• J-, 

1..:-
i,b 
1.6 
1.8 
i.8 
2. 0 
i. 0 
2. 1 
2. i 
2. ;2 
2. :2 
2. :!: 
2. :3 
2. ~: 
:1 .-. 
..:... oJ 

1.5 

24. 0 
34. I) 

24. I) 

:;:::;:.0 
24.0 
32. 0 
23. 7 
33. 0 
25. 6 
26. 0 
25. 0 
26. 0 
25. 5 
26. (j 

25. ::i 
26. 0 
25. 0 
24. ci 
25. 0 
14. 6 
2~.t t) 

24-. 6 
25. 0 
14. I;, 

26. 0 
24. 5 
26. 0 
24. ~'i 
27. (I 

24. ~-) 
2:;:,0 
25.2 

VIABILITY- A=ALlVEI S::o;:5TUNNEDI D=DEAD 

A 

iNitIAL 

<) 

o 
tJ 
(i 

'1' 
(I 

i 
I) 
(\ 
I) 

o 
iJ 
o 
() 

o 
() 

o 
(i 
b 
1:\ 
d 
o 
(I 
',j 

b 
o 
\) 
() 

o 
'r 
'0 
o 

s 

I) 

I) 

(I 

b 
t'j 
I) 

o 
b 
\j 

o 
b 
b 
(; 

o 
() 

I) 
'(\ 

6 
o 
i:\ 
o 
1:1 
i) 
\) 

(\ 
o 
\j 

o 
o 
o 
Q 

'0 

PUlvll~ STATUS- p". It OF F'UMPS OPERATING; Mo.:MODE OF OP~RATlOI'l 

D 

,/""'-, 

o 
2 
o 
I) 

o 
o 
2 
o 
o· 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

3 HRS 

A D 

o 
o 
o 
o 
1 
(I 

(I 

o 
o 
o 
o 
I) 

o 
o 
I) 

o 
(I 

o 
o 
I) 

o 
o 
(I 

o 
o 
o 
o 
(I 

o 
1 
o 
o 

o 
2 
c 
(I 

() 

(I 

:3 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
o 
(I 

o 
(I 

(l 

(I 

.) 

o 
o 
o 
o 
(I 

o 
(! 

o 
o 

(F=FULL - T=THROTTLED - X=UNI<NOI.JN) 
ST"'-STATION; DI~DISCHAROE; IN"'INTAf<E 

1.1-20 

NUMBER OF INDIVIDUALS 

6 I-iRS 

A D 

o 
o 
o 
() 

1 
I) 

b 
'0 
() 

o 
o 
o 
'0 
o 
o 
o 
(J 

o 
o 
'0 
I:) 

o 
o 
I) 

o 
I) 

o 
o 
o 
'1 
o 
o 

I) 

2 
o 
o 
'0 
o 
:3 
I) 
(, 
I) 

o 
o 
(, 
fJ 
(I 

o 
() 

o 
I) 

o 
o 
o 
o 
o 
I) 
(, 
o 
o 
o 
b 
'0 
o 

t2 HRS 

A D 

o 
o 
o 
o 
1 
o 
o 
I) 

'0 
o 
o 
'0 
o 
o 
o 
b 
I:) 

o 
o 
6 
o 
o 
o 
o 
o 
I:) 

o 
I:) 

o 
'1 
I:) 

I:) 

o 
2 
o 
o 
o 
o 
:3 
I) 

o 
o 
o 
o 
o 
o 
b 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
'0 

24 HRS 

A D 

b 
o 
o 
o 
o 
o 
b 
'0 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
'0 
o 
o 
'0 
o 

I) 

2 
I) 

o 
1 
o 
=3 
o 
b 
o 
o 
o 
o 
b 
b 
o 
'0 
o 
(, 
'0 
o 
o 
o 
'0 
o 
o 
o 
b 
o 
i 
'0 
o 

48 HRS 

A 0 

o 
o 
o 
o 
I) 

I) 

I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

I) 

I) 

o 
I) 

o 
o 
o 
I) 

o 
I) 

I) 

o 
'1) 

o 
o 

o 
2 
o 
o 
1 
I) 

3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

1 
I) 

o 

72 HR!3 

A D 

o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
I) 

o 
I) 

I) 

o 
o 
I) 

o 
o 
o 
I) 

I) 

o 
o 

o 
2 
o 
o 
1 
o 
3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

(I 

o 
i) 
o 
b 
o 
i 
'0 
o 

91.;.HRS 

A D 

I) 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
(t 

o 
o 
I) 

I) 

o 
o 
o 
I) 

o 
o 
.) 

o 
2 
o 
o 
1 
o 
3 
o 
o 
o 
o 
o 
(I 

(I 

b 
(I 

o 
o 
o 
o 
o 
o 
I) 

<) 

o 
o 
I) 

o 
I) 

(I 

o 
o 
o 
o 

'0 
(I 

o 
b 
o 
1 
o 
o 



,-'-" 

( 

ENTRA I NI'IENI V I AB I L I TY-STR I PED BA~3S- LARVAE 

DATE 

06/29171:.. 
Oe./29/76 
01:../'2:;'/76 
01:../29/7.'::. 
0.::J::9176 
01:../;::';'/76 
Ol:../:~9176 

O(::'/~:"i'/7·::. 

01:../2.,,/76 
OC./~~":',/71:.. 

01:·/::','/76 
()/:,./·:-~~)/7 6 
0': ... <:';'/7 t.. 
(;:.J I'L9./'l6 
()/;.·/29/7·::. 
(1(.,1 :;'~(:/'l6 

01:./::::\)/7/.:., 
O.~,/::::.)/7 6 
0::./30176 
O/~,/::::O/7/:" 

0(:· /::::0/71:.. 
I)(~.I :::~t)/7 to 
(Y: . .I::·::t)/7 I:.
,)/:./:':.:.:1/76 
0/,./:;':0/71:.· 
0(:./30/76 
0.::./::::0/76 
OI:../::::OI7.~. 

0/:../30/76. 
06/::;0/76 
,)1':;./ ;:1) ;-/6 
06/:30/71;. 

ST 

01 
IN 
1)1 
IN 
DI 
IN 
[II 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
01 
IN 
DI 
IN 
DI 
IN 
DI 
1I~ 

DI 
IN 
DI 
IN 
DI 
IN 

TIME P M 

17:50 
1:::: 55 
18:55 
19:36 
1~': 3t· 
20:23 
20: 2:::: 
21: 03 
21: 03 
22: 16 
22: 16 
22:56 
22:56 
23: 45 
23:44 
(10: 26 
00:26 
01: 08 
01: 08 
01: 4·7 
01:47 
17:33 
17: ::;:5 
1:::: 26 
1:::: 26 
19:05 
1';/: 05 
19:52 
19:52 
20:37 
20: ::;:7 
21: 26 

3 X 
3 X 
3 X 
3 X 
3 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
3 X 
3 X 
3 X 
3 X 
3 X 
::;: X 
3 X 
3 X 
3 X 
:::: X 
3 X 

CONDo 
(UI11-l0) 

-9999. 
-';19$'9. 
-9·~;'·9. 

-95/S"-;I. 
-99~'9. 

-9999, 
-;I";/S·9. 
--;-}9~'9. 

-9·~JS'-;I. 

1 ~·4. 
-5"/9S"9. 
-9':"·~)S'J. 

-99~'9. 
-99~/·'i1. 

-99';'9. 
-9999. 
-99':"9. 
-~/99·~. 

-9~r;'9. 

211. 
-9';1';'9. 

1 :'7. 
-·~J9·;I·'i.I. 

-99~/·~/. 

-'i'9~);1. 

-99~l9. 

-9S)';)9. 
-·~~/~)9. 

-·i·~-:J9. 

-99~)9, 

-9·~/·;i9. 

-9999. 

TEMP_ 
TIDE (C) 

1. :5 
1.4 
1.4 
1.3 
1 ~. 

.--=> 

1.2 
1 ":' 
1 ':> . .., 
1.3 
1.6 
1.6 
1. ";1 

1.9 
2. 1 
2. 1 
2. 2 
2. 2 
'? ;;. -. -' 
2. 3 
2. 3 
2. 3 
1.9 
1 q . , 
1.7 
1.7 
1.6 
1.6 
1.!5 
1. !5 
1.4 
1. '1 
1.5 

34. 0 
25. 0 
34. 0 
25. 0 
34. 0 
25. 0 
27_ 0 
25. 0 
~;3. 0 
25. 0 
31.5 
25_ 0 
:32.0 
25. 0 
::;:1. 5 
25. 0 
31. 0 
25. 0 
30. 5 
25. 2 
29. 5 
25.4, 
:=:5.0 
25. 0 
35.0 
25_ 0 
35. 0 
25_ 0 
35. 0 
25. 0 
:;:5. 0 
25. 0 

VIABILITY- A=ALIVEi S:::;STUNNEDi D=DEAD 

INITIAL 

A 

o 
2 
o 
1 
o 
1 
o 
o 
o 
V 
1 
o 
I) 

o 
o 
o 
o 
1) 

o 
2 
o 
2 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 

S 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

F-UMP ~3TATlI::;- F'= ~I OF PUI'1F'S OPERATINGi M=MODE OF OPERATION 

D 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

o 
o 
o 

o 
1 
I) 

o 
(i 

(, 

o 

:-~ 

3 HR:;: 

A 0 

o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

2 
o 
2 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 

o 
2 
I) 

o 
o 
o 
o 
o 
o 
o 
1 
o 
(I 

o 

\) 

(l 

(I 

;) 

o 
o 
o 
o 
(\ 

1 
o 
1 
o 
I) 

o 
o 
o 

(F=FULL - T:::;THROTTLED - X=UNKNOWN) 
::n=:3TATIONi DI=DISCHARGEi IN=::NTAI:E 

1.1-21 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
1 
(I 

o 
o 
3 
o 
o 
o 
o 
o 
o 

o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
o 
1 
I) 

o 
I) 

I) 

o 

12 HRS 

A D 

o 
(I 

o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
1 
o 
o 
o 
2 
o 
o 
o 
I) 

o 
o 

o 
~, .. 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
1 
1 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
1 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 

o 
2 
o 
o 
o 
o 
o 
o 
o 
(I 

1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
1 
1 
o 
I) 

o 
o 
o 

48 HRS 

A 0 

(I 

o 
o 
1 
I) 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

2 
o 
1 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 

o 
2 
o 
o 
o 
1 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
1 
1 
o 
o 
o 
o 
o 

72 HRS 

A 0 

o 
o 
o 
o 
Q 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 

o 
2 
o 
1 
o 
1 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
1 

.0 
o 
1 
2 
1 
o 
o 
o 
o 
o 

....... , 

96 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 

o 
2 
o 
1 
o 
1 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
2 
1 
o 
o 
o 
o 
o 



( 

ENTRAINi'IFNT VIABILITY-STRIPED BASS- LARVAE 

DATE 

0(;,1::':0/76 
06l::;:O/76 
0/",/::::0/71:;, 
061'30/76 
06/:;:0/76 
0/:../:"30176 
06/::::0/76 
07/('1176 
07 /O~,/71:.. 
07./('~.I76 
t)7/')~/16 

(0/(11.'76 
07.1(11176 
()?.!011?!:.. 
U7/01.176 
07/i)1 /7·~ 
07/01/76 
07/01(76 
07/01/76 
07/0l/7!:., 
07/()l/76 
;)7/01/76 
07/01/7e, 
07/01/7/.:, 
,:'-;/01/76 
')7101176 
07/01176 
07/01/76 
07.1'H/76 
07/01/76 
,)7/01/76 
07/02/76 

ST TIME P M 

D1 21: 26 3 X 
IN 22: 0::: 3 X 
DI 22:08 3 X 
IN 2:3: 02 3 X 
Dr 23:02 3 X 
IN 23:42 3 X 
DI 23:42 3 X 
HI 00: 30 3 X 
DI 00: :;:0 3 X 
IN 01: 11 3 X 
DI 01: 11 3 X 
IN 01:57 3 X 
D1 01:57 :3 X 
Itl 17:2:3 4 X 
DI 17: 23 4 X 
IN 1:3: 06 4 X 
DI 18: 06 4 X 
IN U;:: 51 4 X 
DI 18: 51 4 X 
HI 19; 39 4 X 
Dr 1?: 39 4 X 
IN 20: 18 4 X 
DI :;:'0: 1::3 4 X 
IN 21: 03 4 X 
DI 21: 03 4 X 
IN 21:44 4 X 
DI 21: 44 4 X 
IU 22: i!·0 4 X 
01 22:40 4 X 
IN 23:20 4 X 
DI 2::';: 20 3 X 
IN 00; 10 4 X 

CONDo 
(UMHO) 

-99$'9. 
U::4. 

-~/9S'9. 

-99$'9. 
-"i'9S'9. 
-9·~/'i'9. 

-·~9S'·:'>. 

-95JS'9. 
-9';1":'/9. 
-9S'~·);1. 

-9'99';>. 
1:::4. 

-9·"r,'9. 
200. 

-99~'9. 

-99;"9. 
_~J~J~'·~/. 

-';-I';I'il9, 
-9';-/';)9. 
-';1999. 
-99~i9. 

-9';J99. 
-·~J9~)9. 

-9':"99. 
-9·P~j·:'). 

_';)';,=1';> . 
-999'"i'. 
-9·~/99. 

-99<:'9. 
1~) 1. 

-9';1")9. 
-99~)";I. 

TIDE 

1.5 
1.6 
1.6 
1.8 
1.8 
2. 0 
2. 0 
2. 2 
2. 2 
? "'=" -..... 
2. 3 
2. 4 
2. 4 
2. 1 
2. 1 
1.9 
1 '~I . , 
1.8 
1.8 
1.7 
1.7 
1.6 
1. /:., 
1.5 
1.5 
1. 5 
1.5 
1.5 
1.5 
1.6 
1.6 
1.8 

VIABIL1TY- A==ALIVEi S:;STUNNEDi D==DEAD 

TEMP. 
(C) 

:;:5.0 
24. 1 
3~. 0 
25. 0 
35. 0 
25. 0 
35. 0 
26. I) 

::;:4.0 
25. 0 
33. 0 
25. 0 
31. ,5 
26. 0 
:.::4.0 
2~3. 0 
::':4.0 
25. 0 
34. 0 
25. 0 
34. 0 
25. 0 
:;:4.0 
2t., 0 
34. 0 
25. 0 
34. 0 
25. 0 
34. 0 
2~~. 3 
32. 0 
25. 0 

A 

INITIAL 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
I) 

o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

F'Ul'1P :,::TATU::;- F'= # OF PUMPS OPERATING) M=MODE OF OPERATION 

D 

~" 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

.0. 
o 
o 
1 
1 
o 
o 
o 
1 
o 
I) 

1 
o 
o 
o 
o 
o 
o 
o 
o 

3 HH::; 

A D 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 

I) 

o 
o 
I) 

o 
o 
1 
I) 

I) 

1 
I) 

o 
o 
1 
I) 

o 
o 
o 
I) 

I) 

\J 
(l 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
1 
I) 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

(F""FULL - T=THROTTLED - X='UNKNOWN) 
ST=STATION; DI~DISCHARGEi IN=INTAKE 

1.1-22 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
o 
o 
o 
1 
o 
o 
I) 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
1 
o 
o 
1 
o 
o 
o 
(I 

o 
o 
o 
o 

12 HRS 

A D 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
(I 

1 
(I 

o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
o 
o 
(I 

1 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
I) 

o 
o 
1 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
1 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
0, 
o 
1 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
1 
o 
o 
o 
1 
1 
o 
1 
o 
1 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
1 
o 
o 
I) 

o 
o 
o 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
1 
o 
1 
o 
1 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 



,,---. .. 
i 
\ 

( 

fNTRAINt'lENT VIABILITY-STRIPED BASS- LARVAE 

NUMBER OF INDIVIDUALS 

------------------------------------------------~------------------------

DATE 

07/0::~/76 

07/02/76 
(>7 /O;~/71;. 

07/02/71:-
07/0';::'/76 
07/(1/.;./76 
07/01::../76 
(17((;6/76 
07/06/76 
07/01.:./76 
07 /()I·c./7/~ 
07/(l(:.liS 
07/0f:.,/7S 
01/06.17'.;, 
(\7/0.;.,/7'::
,YI/·)/C./76 
(,1/C'{. /'7,~, 
07/(: ,::./76 
· .. ·~7/(,,:,/71.:.. 
07/( 1{./71:.. 
O//O.C./7!;;' 
C7/0/.l76 
07 lU? /7 ,~. 
,Y7/:'l7l7.'c. 
<J7/U7l71.:.. 
<)//07/71.:.. 
07./()7l7f:.. 
07/07/76 
07/07/71;;. 
07/07/76 
07/07/76 
07/0]/76 

8T TIME P M 
CONDo 

(UMHO) 

DI 00: 10 
IN 01:00 
DI 01: 00 
IN 02: 10 
DI 01: ~30 
IN 17:30 
DI 17: ::::0 
IN 1:::: :;:1) 

01 H::: :::a) 
IN 19:23 
DI 19: 2:::: 
IN 20: 1(1 
DI 20: 10 
IN 20: ~i2 
DI 20:52 
IN . 21: 45 
[I I 21 : ~1-~i 
IN 22: ::::5 
DI 22:35 
IN 23: :';:2 
[II 2:3: :;:2 
IN 00: 17 
DI 00: 17 
IN 01: 10 
DI 01: 10 
Ii'>l 01: :'3:3 
DI 01: !:;;;3 
IN 17: 30 
DI 17: :30 
IN 19:0:3 
[II 19: 0:3 
IN 19:50 

4 X -9-;1';'~/. 

4 X -9·~/~19. 

4 X -~J95/5/. 

4 X 1 :::';1. 
4 X -?';I".'·'iJ. 
3 X 219. 
3 X -'9999. 
:3 X _;:·;I·~/·;J. 

3 X -99·~'9. 

:::: X -;19';'9. 
3 X -9;1?';'. 
~: X -(;)·~/99. 

~3 X -9·;/~J·~. 

:::: X -':')I;J·~~·7. 

3 X -9999. 
3 X --;/9S'9. 
3 X -99~/9. 

:;: X· -99';";), 
:3 X -999'-il , 

3 X 20';1. 
3 X -9'~r~J9. 

3 X -9~J-;';-I. 

3 X -·;1·:'-/~)5/. 

3 X -'?9':'9. 
3 X -';} '::' ':i9. 
3 X 207. 
3 X -r.;r?')'.). 

:3 X 21) 1. 
:::: X -S"/9':i9. 
3 X -';1999. 
3 X -9';/99. 
3 X -99~)9. 

TEMF-'. 
TIDE (C) 

1.8 
2.0 
2. I) 

2. 2 
2. 2 
1 '4 

1 '~I 

2. 0 
2.0 
2. 2 
2. 2 ..., ~, 

..:.. .. ;.. 
2. ~: 

2. 3 
2. 3 
2. 2 
2. 2: 
2. 0 
2. (I 

1. t: 
1. :3 
1.7 
1.7 
1.5 
1.5 
1.4 
1.4 
1.7 
1.7 
2. 1 
2. 1 
2. 2 

:32.0 
25. 0 
31. I) 

25 3 
29. 5 
27. 2 
37. 0 
27, 0 
36. 5 
27. I) 

37. 0 
27. 0 
~:c.. 5 
27. 5 
37. 0 
27. 0 
~36. 5 
26. 5 
::::7.0 
26. 4 
::::·1.0 
26. 0 
3 L,!-.O 
26. I) 

33. 0 
26. 2 
3::::.0 
25. "i' 
31. 0 
26. 0 
::::1. 0 
lb. 0 

VIABILITY- A=ALIVEI S~STUNNED; D=DEAD 

INITIAL 

A 

1 
1 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
-0 
1 
o 
I) 

I) 

1 
I) 

I) 

1 
I) 

o 
I) 

o 
o 

c· 
'" 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

D 

PUi"IP STATUS- P'" # OF PUMPS OPERATINGi M=110DE OF OPERATION 

o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
(I 

(1 

o 
o 
(J 

o 
1 
(I 

o 
(I 

o 
o 
(I 

o 
O. 
o 
2 
I) 

I) 

I) 

o 
o 

3 HRS 

A D 

1 
1 
o 
o 
o 
(I 

o 
o 
I) 

I) 

I) 

o 
(I 

o 
o 
o 
(I 

o 
o 
1 
o 
o 
o 
1 
I) 

o 
o 
o 
o 
(I 

o 
I) 

I) 

o 
(I 

o 
.) 

o 
() 

o 
.) 

i) 

(l 

C· 
(I 

(I 

(I 

o 
1 
o 
o 
(I 

(I 

o 
(I 

o 
o 
(I 

::: 
t) 

o 
o 
o 
(l 

(F=FULL - T"'-THROTTLED - X"-UNt:.:I'.) '.JI\I) 

ST=STATION; DI~DISCHARGEi IN~INTAKE 

1.1-23 

6 HRS 

A D 

1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
(I 

(I 

o 
o 
(I 

I) 

o 
1 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
I) 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
I) 

1 
o 
o 
o 
o 
o 
I) 

3 
o 
I) 

o 
o 
I) 

12 HRS 

A D 

1 
1 
o 
o 
o 
o 
I) 

I) 

o 
I) 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
I) 

o 
o 
o 
1 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
o 
o 
3 
o 
o 
I) 

o 
I) 

24 HF:S 

A D 

1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

I) 

o 
o 
I) 

o 
o 
1 
o 
o 
I) 

o 
o 
o 
I) 

o 

o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
1 
I) 

o 
1 
o 
o 
o 
o 
o 
(I 

3 
(I 

o 
(I 

o 
o 

48 !-IRS 

A D 

1 
1 
o 
o 
(I 

o 
o 
o 
o 
o 
I) 

o 
I) 

I) 

o 
o 
(I 

I) 

o 
o 
o 
(I 

o 
1 
o 
o 
(I 

o 
o 
I) 

o 
o 

o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
1 
I) 

o 
1 
o 
I) 

o 
I) 

o 
o 
3 
I) 

I) 

I) 

o 
o 

72 HRS 

A D 

1 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
o 
(I 

o 
o 
o 
o 
I) 

o 
o 
o 
1 
o 
(I 

o 
o 
o 
o 
I) 

o 

I) 

1 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
1 
o 
(I 

1 
o 
o 
I) 

o 
o 
I) 

3 
o 
o 
(I 

(I 

I) 

96 HRS 

A D 

1 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

I) 

o 
o 
1 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
1 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
1 
o 
o 
1 
o 
o 
o 
I) 

o 
o 
3 
o. 
o 
o 
I) 

I) 



ENTRAINMENT VIABILITY-STRIPED BASS- LARVAE 

DATE 

07/07.176 
07/07.17.'::, 
07/07/7/:, 
07/(17/7.;. 
('7/('7.171::.. 
07/07/76 
07/071 76 
07/07/76 
07/07f7/j 
07.108/7t:' 
07/.):;::/76 
07./(;::':.171:.. 
07/0:::':/76 
07/0::':.176 
07f~)·::/7,~. 

07.1(,:::;.116 
07/():::.:"7 (:. 
07 /O~.:.t7 6 
07/0:::.176 
07/08/76 
<)7/0:3/76 
07/(I:::/7/:.. 
07/0:3/71:.. 
07/08/71:.-
071 Of::l 7 1:.. 
-.)7/0:;:':/76 
07/1):"3/76 
07/1):::/76 
07/():;;/71::.. 
07/0:";':.176 
07/1)::;/7/;. 
07.108.176 

8T 

01 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
01 . 
IN 
DI 
IN 
DI 
IN 

TIME P M 

19:50 
21: 02 
21:02 
21:55 
21: 55 
22:45 
22:45 
23:36 
2::::: :;:6 
00: 2';" 
00:29 
01: 09 
01: 09 
01: 57 
01: 57 
17:31 
17:31 
18:25 
1:3: 2~; 
1'"9: 06 
19:06 
1';': 43 
15/ : 48 
20:23 
20: 2:=~ 
21: 12 
21: 12 
21: 57 
21:57 
22:40 
22:40 
'"')'':0, .... ,"':. 
.;.. • ..J • ........ ' 

3 X 
:;: X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
:3 X 
3 X 
3 X 
3 X 
:3 X 
3 X 
:3 X 
3 X 
3 X 
3 X 
3 X 
3 X 

CONDo 
(UMHO) 

-~/9$9. 

-99'7'9. 
-9'~;/9~ 

-99';'''9. 
-9·;1·;:"~. 

-95/;/9. 
-99$'9. 

203. 
-9·~/$'9. 

-';I;/S"i"I. 
-99';'9. 
-99S-';I, 
-99S··~/. 

202. 
-99-;"9. 

200. 
-9~i99. 

-';I·;J~/·? 

-·"-;/~'·~. 
--;1999, 
-·~J-;I';i·;I. 

-9999. 
-';>999. 
-9·~/'~)9. 

--;/999. 
203. 

-O:r'iJ:i 9. 
-9~/~i9. 

-~";199. 

-r;/'~r:/9_ 

-9999. 
-9999. 

TEt1P. 
TIDE (C) 

2. 2 
2. 4 
2. 4 
2. 4 
2. 4 
2. 3 
2. 3 
2. 1 
2. 1 
1.9 
1.9 
1.8 
1.8 
1.6 
1.6 
1.3 
1 ". ...... 
1.6 
1.6 
1.8 
1.8 
2. 0 
2. 0 
2. 1 
2. 1 
2. 2 
2. 2 
--, ..... 
~ .. ~ 
2. 3 
2 ? . ..., 
2. 3 
2. 3 

31. 0 
26. 0 
31. 0 
26. 5 
:::1. 0 
26. 5 
31. 0 
26. 5 
32. 0 
26. 0 
32. 0 
26. 0 
29. 0 
25. 1 

.29.0 
24. 9 
31. 0 
25. 0 
31. (I 

25. 5 
31. 0 
25. 5 
:;:1. 0 
26. 0 
31. 0 
25. 1 
31. 0 
26. 0 
31. 0 
26. 0 
33. 0 
26. 5 

VIABILITY- A=ALIVEi .S-STUNNEDi D-DEAD 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

1 
o 
o 
o 
o 
o 
o 
I) 

o 

S 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

PUMP STATU:3- po:: It OF F'UMPS OPERATINGi M=MODE OF OPERATlON 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 

"-"', 

:3 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

.0 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
I) 

(I 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
(I 

o 
o 

(F==FULL - T::::THROTTLED - X ":UI>lKNOWN ) 
ST::.:3TATIONi DI==DISCHARGEi IN'-"'INTA.(E 

1.1-24 

NUMBER OF INDIVIDUALS 

/:, HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

48 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
I) 

o 

'ill: .. HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
f) 

o 
o 
o 
o 
o 
o 



( 

[~lff:':P.J Ni"iFf-n v IABlL lTY-STRIPED BASS- LARVAE 

D{-ITE 

0:'";(':::/76 
07/("iI71:
(J7.109/76 
07.1(,9/71;;.. 
07'/~)-;:'/7.~. 

07./(·-;;/76 
07/':";)/76 
OJ/C;';'/7/:.. 
07/,:")/7.':. 
07/12/76 
07/12176 
(;'7/;2.176 
07/1.2/76 
1)7fl~:/7f:.. 

OJll2/7·~. 

07/~.211.~. 

(.i71!. '::/71::· 
07/;.2/76 
07/.' 2/76 
07/,,2/76 
07 / .~2.17/;, 
07.1:,2/76 
07/1-::'/71:.. 
07/1:071;.. 
(l7/12f7/:.. 
07/12/76 
(,7/12/76 
07112176 
0'1112/76 
07113/7':. 
07/13/76 
07/13176 

~;T TIME P M 

DI 23:23 3 X 
IN 00;00 3 X 
DI 00:00 3 X 
IN 00: 47 :3 X 
DI 00: 47 :;: X 
IN 01:2';> 3 X 
DJ 01; 2,),' 3 X 
~N 02:07 2 X 
DI 02:07 2 X 
IN 17: :34 3 X 
Dr 17: :;:4 3 X 
IN 18: 15 3 X 
DI 18: 15 3 X 
IN 1::::: 56 :;: X 
DI 18: 56 :::: x 
IN 19::2:4 3 X 
D! 19:34 3 X 
IN 20: 10 3 X 
DI 20: 10 3 X 
IN 20:49 3 X 
01 20:49 3 X 
IN 21:31 3 X 
DI 21: 31 3 X 
IN 22: 12 3 X 
DI 22: 12 3 X 
IN 22:49 3 X 
DI 22: tp 3 X 
IN 23: 31 3 X 
DI 2::::: 31 3 X 
IN 00: 12 3 X 
DI 00: 12 3 X 
IN 00:54 3 X 

CONDo 
(IJMI-lO) 

-99S-'9. 
-~/-;J';/9. 

-9·~·~'9. 

-';)';>';19. 

--99·;:'9. 
-'i'·~J;';'I. 

-99';";1. 
205. 

-9·~J~'9. 

204. 
-9';15'9. 
-9999. 
-9999. 
--:1999. 
..... ·~J·:J·;/9. 
-99'?9. 
-999'7. 
-99·~:19. 

-9·;/~/9. 

-9'i/~);I. 

-·;J9~i9. 

--;1999. 
-:')9~r;l. 

1 ~/l. 
--;I·~J~i9. 

-9·i~)";;I. 

-9'~:i-;l. 

-99',)';'1. 
-9';:':1';'1. 
-S'J9~i9. 

-99·~)9. 

-999'=), 

TIDE 

."') ~ ......... 
2. 2 
2. 2 
2. 0 
2. <) 

1.9 
1 q . , 
1.8 
1.8 
1.4 
1.4 
1.3 
1.3 
1.2 
1.2 
1 ':' 
1 ':' 
1.2 
1.2 
1.3 
1.3 
1 

.,. 
.:cJ 

1.5 
1.7 
1.7 
1.9 
1 Ci . , 

2. 0 
2. 0 
2. 1 
2. 1 
2. 2 

VIAE: I L I TV - A=AL I VEl S"'STIJI'JNED; D==DEAD 

TEMP. 
(C) 

3:;;.0 
26. (I 

33. 0 
26. 0 
3:3. <) 

26. 0 
::::3.0 
25. 2 
30.0 
25. 4 
36. 0 
26. 5 
::::.~. 0 
21;. .. 0 
36. <) 

2~ .. 0 
36. 0 
""",p J:' 
..:...J. J 

35. 0 
25. 5 
35. 0 
25.5 
35. 0 
24. 4 
3:3.0 
25. 0 
::::2.0 
25. 5 
32. 0 
25. 5 
:;:1. <) 

25. 5 

INITIAL 

A 

o 
o 
o 
1 
o 
o 
o 
(I 

o 
o 
o 
<) 

o 
<) 

o 
I) 

o 
o 
o· 
o 
<) 

o 
o 
o 
o 
o 
Q 
o 
o 
o 
o 
o 

c· 
'.' 

o 
o 
o 
o 
<) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

PU1'1P :3T{:\TUS- P'" # OF PUMPS OF'ERATING; M:=·MODE OF OPERATION 

D 

(, 

o 
o 
o 
1 
o 
(I 

o 
(I 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
1 
<) 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

".....--... .. 

:3 HR:;;· 

fi 0 

o 
o 
o 
o 
c) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
<) 

<) 

o 
o 
o 
o 
o 
o 
o 

(I 

i) 

o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
t) 

(I 

o 
1 
(I 

o 
t) 

<) 

o 
o 
(I 

o 
o 
(I 

o 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
(I 

<) 

o 
o 
o 
o 
(I 

o 
o 
(I 

(I 

(I 

o 
o 
o 
I) 

t) 

(I 

<) 

(I 

(I 

o 
Q 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
Q 
o 
1 
1 
o 
o 
(I 

o 
o 
o 
(I 

o 
o 
<) 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A [I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
1 
1 
o 
o 
<) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A 0 

o 
(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(I 

o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
(I 

o 
o 
o 
o 
o 
<) 

o 
o 
o 

(F=FIJLL - T-=THROTTLED - X""UNKNOItJN) 
:3T:~STAfIONl DI=DISCHAf.:GEl INz:INTAKE 

1.1-25 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
o 
(I 

o 
() 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 

o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
<) 

o 
o 
o 
o 
o 
o 
o 

72 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
<) 

o 
I) 

o 
o 
<) 

<) 

o 
o 
o 
o 
o 
o 
<) 

o 
<) 

(I 

o 
o 

o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 

96 HRS 

A 0 

(I 

o 
I) 

o 
o 
o 
o 
o 
<) 

o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
1 
1 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
<) 

o 



( 

E~TRAINMENT VIABILITY-STRIPED BASS- LARVAE 

DATE 

07.'14/76 
07/1'lI76 
07/JiU7.':, 
07/l't/7i:.. 
07/14/76 
071" 1 'l.I76 
07.1;. '~/7 Ie

·)7/H·/76 
07/ 1 'J./7.~. 
07./14/76 
0'1.1'.4/76-
(\7;" j./~ /7(:· 

,)].1.4/7(. 

07/1+176 
,)7fi'1/i6 
07/:i·1/76 
07/~l'~"/76 
t)7/:·'!·/76 
07 I" >}/76 
t) ;1/ -:.. ~l/7 /::.. 
07f·,'1/7/:. 
07l~,4/7f:.. 

07 (1'll7t.. 
0;"/ 13i"/, (;. 
Ui·ll~~/7t. 

07/~~5/76 

07/ 1 ~::,/7 t. 
07/1~~./;:(:. 

07 /1~.J/76 
()71" 15/76 
07.115/76 
07 f1~/7f:.. 

ST 

01 
IN 
DI 
IN 
DI 
HI 
01 
HI 
DI 
IN 
[II 
ItJ 
[,J 

IN 
DI 
IN 
[II 
HJ 
DI 
:;:;.1 
[il 
IN 
DI 
IN 
DI 
III 
DI 
IN 
DI 
TN 
DI 
IN 

TIME P M 
CONDo 

(UMI-lO) 

01:48 
17:33 
17:33 
18:09 
le:09 
1:03: 4'i"1 
H::: 49 
1'~: 2:3 
19:28 
20:06 
20:0:' 
20: 4·2 
20: 42 
21:26 
21: 26 
22:00 
22:00 
22: 3'7' 
22:39 
23: 16 
23: 16 
23:57 
2:3:57 
00:::::4 
00: :'::4 
01: 15 
01: 15 
(:1: 53 
01: ~~3 
17: 5';> 
17: 5'~ 
I IJ. r: .. :,. v •. ,J.'_t 

3 X -9999. 
3 X 1:::7. 
3 X -99~'9. 
3 X -9 1;/S'·;;. 
3 X -9;/~·9. 

3 X -99S";>. 
3 X -'i'9'i'9. 
3 X -;"~~'9. 

3 X -99";"3"', 
3 X -99951. 
3 X -;/9~i9. 

3 X -999';>. 
3 X -',1':.",)'0). 
3 X -'i/99'-il • 

:::: X -s·r~i99. 

3 X 17·~J. 

3 X' -9':"';l9. 
3 X -999';1. 
~: X -9999. 
3 X -·;"J'"i/~i9. 

3 X -9999. 
3 X -9;-1";)9. 
3 X -99~)·;'. 

3 X -99~'9. 
3 X -9::'~)';>, 

3 X --;19':)9. 
3 X -9S"";)9. 
3 X 183. 
3 X -999';}. 
3 X -9;")';>. 
3 X -;J~J99. 

3 X lij9. 

TEMP. 
TIDE (C) 

..., " ..... ..;.. 

1. :3 
1.8 
1.7 
1.7 
1.6 
1.6 
1.5 
1.5 
1.4 
1.4 
1.3 
1. ~: 

1 .-;. · ...., 
1 -::. , ..... 
1.3 
1 -::' · ..... 
1.4 
1.4 
1.5 
1.5 
1 <:. 

· v 

1.8 
1.9 
1.9 
2. 0 
2. 0 
2. 1 
2. 1 
1.9 
1.9 
1.7 

31. 0 
24. 8 
3(;,.0 
25. 5 
36. 0 
25. 0 
35. 0 
25. 0 
35. 0 
25. 0 
35. 0 
25. 0 
3~5. 0 
25. 0 
35. 0 
24. 2 
35. 0 
25. 0 
35. 0 
25. 0 
:;:4. (I 

2~, 0 
34. 0 
25. 0 
:::4.0 
25. 0 
2:2.0 
24. 3 
31. 0 
25. 0 
3t .. 0 
25. 7 

V I A3 I L ITV - A=ALI VEl S::oSTUNNEui O=DEAO 

INITIAL 

A 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
'0 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

s 

o 
I) 

o 
o 
o 
I) 

o 
I) 

I) 

I) 

I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 

pur'a" :~;TATU:=;- P= U OF PUI1F'S OPERATING; M=MODE OF OPERATION 

o 

I) 

o 
1 
o 
(I 

(I 

o 
(I 

I) 

o 
o 
(I 

I) 

o 
o 
o 
o 
(I 

o 
I) 

(I 

(I 

o 
o 
o 
o 
(I 

o 
o 
(I 

o 
I) 

,..----. 

~: HRS 

A D 

o 
1 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

I) 

o 
(I 

o 
o 
<) 

I) 

<) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(I 

<) 

1 
o 
(. 

(.' 

(~ 

o 
(J 

o 
o 
o 
o 
o 
I) 

o 
(I 

... 
o 
(I 

I) 

o 
o 
o 
o 
f) 

o 
(I 

o 
o 
o 

(F=FULL - T=THROTTLED - X"'UNVNOWN) 
ST=STATIONI DI=DISCHARGEI IN=INTAKE 

1.1-26 

NUMBER OF INDIVIDUALS 

6 I-lRS 

A D 

o 
1 
o 
o 
I) 

o 
o. 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
<) 

o 
o 
I) 

(I 

o 
o 
o 
o 
I) 

o 

o 
o 
1 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

I) 

I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 

12 HRS 

A D 

I) 

1 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
1 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
I) 

I) 

o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

I) 

o 
o 
o 
o 

o 
1 
1 
'0 
I) 

o 
o 
I) 

I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
I) 

I) 

I) 

o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 

o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 

72 I-lRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
1 
I) 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
(I 

o 
I) 

o 
o 
I) 

o 
o 
o 
o 

96 HR::3 

A D 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

I) 

o 
o 
o 
O· 
I) 

I) 

o 
o 
I) 

I) 

o 
I) 

I) 

o 
I) 

o 
o 
o 

o 
1 
1 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
f) 

(J 

o 
o 
o 
o 
(I 

o 



/----...... 

ENTRAINMENT 0IABILiTY-STRipEri BASS- ~ARVAE 

DATE 

07/15/76 
07/15/76 
07/15/76 
07/15/76 
07/15/76 
07/15/76 
07/1~f76 

07/15/76 
07/15/76 
07/1~/76 

07/15/76 
07/15/76 
07/15/76 
07/15/76 
07/15/76 
07/15/76 
07/15/76 
07/16/76 
07/16/76 
07/16/76 
07/l6/76 
07/16/76 
07/16/76 
07/19/76 
07/19/76 
07/19/76 
07/19/76 
07/19/76 
07/19/76 
07/19/76 
07/19/76 
07/19/76 

5T 

01 
IN 
DI 
IN 
01 
IN 
DI 
IN 
DI 
IN 
01 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
[II 
IN 
DI 
IN 
01 
IIJ 
DI 
IN 
Dl 
IN 
DI 
IN 
DI 
IN 

TIME P M 
CONDo 

(UMHO) 

18:38 
I;': 19 
19: 19 
1 ;': 58 
19:58 
20:35 
20:35 
21: 13 
21: 13 
21: 5:;: 
21:53 
22: ~'::2 
?,? -:.? __ , ·oJ ..... 

23: 10 
23: 10 
23: 4t. 
2~:: 46 
00:40 
00:40 
01:20 
01:20 
01: 55 
01: 55 
17: :::0 
17:80 
lc:: oa 
H3: 0.3 
1:.::::47 
18:47 
1';1: 23 
1'=1- . .,~. 

... _.J 

20:01 

3 X -9999. 
3 X -99$9. 
3 X -9S"/99. 
3 X -9':;9'9. 
3 X -99S·9. 
3 X -9999. 
3 X -9·?·~'9. 

3 X -995";1. 
3 X -'?';iS"9. 
3 X H:1. 
3 X -99'::'9. 
3 X -99SJ9. 
3 X -99·~t9. 

3 X -9~/99. 

3 X -99';";>. 
3 X -9999. 
3 X -9';1 ";i';l. 
3 X, -99';19. 
3 X -99~/9. 

3 X ..... 99~/9. 
3 X -9·~J':)9. 

3 X 181. 
3 X -9S""') 9 
3 X e'7. 
3 X -'7;";'9. 
3 X -·;19~'·;J. 

3 X -99~)9. 

3 X -9';i~)9. 

3 X -9-;/~19. 

3 X -9999. 
3 X -9·~/99. 

3 X -99~~9. 

TIDE 

1.7 
1.6 
1.6 
1.5 
1.5 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.4 
1.5 
1.5 
1.8 
1.8 
1.9 
1.9 
2. 0 
2. 0 
1.9 
1.9 
1.9 
1.9 
2. 0 
2. 0 
2. 0 
2. 0 
1.9 

VIABIl.ITY- A=ALIVE; 5=STUNNEJ); D=DEAD 

TEMP. 
(C) 

36. 0 
25. 0 
3!5.0 
26.0 
:::6.0 
26. 0 
36. 0 
26. 0 
:;:5.0 
25. 0 
:::5.0 
25. 0 
35. 0 
25. 0 
35. 0 
25. 0 
33. 0 
25. 0 
31. 0 
25. 0 
31. 0 
25. () 
31. 0 
26. 0 
36. 0 
26. 0 
36. 0 
26. 0 
36. 0 
26. 0 
36. 0 
26. 0 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

'0 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 

PUMP STATUS- P= # OF PUMPS OPERATING; M:=MODE OF OPERATION 

D 

( 

o 
o 
o 
I) 

o 
o 
o 
I) 

o 
I) 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

I) 

o 
o 
o 
I) 

o 
o 
o 

3 HRS 

A D 

I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 

(F"'FULL - T=THROTTLEI) - X:=UNt<1-l IN) 

::n"'STATIONi DI;::DISCHARGE; IN:::INTAI<E 

1.1-27 

NUMBER OF INDIVIDUALS 

6 HRS 

A I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
I) 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

. -"\ 

S"6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



ENTRAINMENT VIABILITY-STRIPED DASS- YOLK SAC L 

DflTE 

01;...118.176 
06./18/76 
0·:0./'8/76 
0.:./ j E; ri 6 
060/::1/7::-
06/::1/7S 
OI;./~1176 

Ob/::!./7,~ 

OSI;·.~/7f;.. 

(1/:../":'. 1 /~i 1:.. 
OI~·/~':1/71;. 

1.:6/21/7·" 
CI6'/~'1 /7.~ 

t)(:./21 176 
0':.i2.1 /71;. 
0::./): 1 /7,c. 
(,~,/:::: 176 
(,( . .':: 1 .17/;.. 
(,.~ .... ;: 1 /76 
0/,'/:':.1.17 t.. 
O·~,/:~2/76 

00/:"'1,/76 
0(:,122/76 
0,.:·1 :~~: 17/:.. 
O!:,'/~::U76 

O'::·/;?::::/7~ 

OI;./~::!/7.~ 

0·':,/22176 
0/",/22/76 
01;../22176 
(10/':::2/76 
06/22176 

8T 

IN 
DI 
IN 
01 
IN 
[II 
IN 
DI 
IN 
fJ I 
1 ;-/ 
DI 
IN 
01 
IN 
DI 
HI 
DI 
IN 
DI 
IN 
DJ 
IN 
DI 
IN 
[II 
IN 
01 
IN 
DI 
IN 
01 

TIt1E P M 

00: 17 
00: 17 
01: 24· 
01: 2/j. 
17: 3:3 
17: 3:3 
18:26 
1:3: 26 
1';': 21 
19:21 
:~o: 12 
20: 12 
20:51 
20:51 
21: 41 
21:41 
22: 4"~ 
22:44 
23: ::;,~. 

23: :;:(:. 
00:24 
00:24 
01: 10 
01: 10 
02:00 
02:00 
17: :3;3 
17:38 
18:21 
1:3: 21 
19:01 
19:01 

2 X 
2 X 
2 X 
2 X 
.::;: X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
.::;: X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 

CONDo 
(UMJ-!O) 

-99'S"9, 
-9';'1$'9, 

219. 
-99·~·9. 

le;6 . 
-9';"'1$'9. 
-9S·~/9. 

-99~··9. 

-9·;)~·'9. 

-9·,J';":J. 
_';1·;)·:.· .. -;'. 
-9999. 
-~/5".r~·';J. 

-99S";>. 
1 'l-b, 

-~/9·;J9. 

-99';'9. 
-9·~·';'9. 

-9';1'i'9. 
-99':'':'. 
-9·1~/·~'. 

-~ir'i'·;!9. 

-9999. 
-·;>5/~/9. 

1 i~ 1. 
-9;/99. 

1~)2. 

-';1';1';/9. 
-9999. 
-9999. 
-99·;J9. 
-9'S:"/~~";1. 

TEMP. 
TIDE (C) 

1.3 
1.3 
1.5 
1.5 
1.8 
1.8 
1.9 
1.9 
2. 0 
2. 0 
2. 1 
2. 1 
2. 1 
2. 1 
2. 1 
2. 1 
1.9 
1.9 
1.8 
1 ,'" • OJ 

l.b 
1.6 
1.5 
1.5 
1.5 
1.5 
1.6 
1.6 
1.8 
1.8 
1 ",. 
.0 

1.8 

21. 0 
29. 0 
21. 5 
27, 0 
23. 2 
33. 0 
23. 0 
33. 0 
23. 0 
33. 0 
23. 0 
3:3.0 
2:'::.0 
3'::;:.0 
23. 1 
33. 0 
23. 0 
32. (I 

22. 0 
32. 0 
22. 0 
31. I) 
22. 0 
~a). (I 

22. 5 
29. 0 
22. 8 
32. 0 
23. 0 
33. 0 
23. 5 
3::::.0 

VIABIUTY- A=ALIVEI S:;STUNNED; D=DEAD 

INITlAL 

A 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 

S 

o 
o 
o 
(I 

o 
(I 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

PUt'IP STATUS- F';:: # OF PUMPS OPERATING; M=MODE OF OPERATION 

D 

o 
o 
o 
(I 

o 
(I 

(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
o 
o 
o 
o 
(I 

I) 

o 
o 

/,--, 

3 HR:::. 

A D 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 

o 
I) 

o 
o 
I) 

(I 

I) 

o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
I), 

o 
o 
I) 

(F=FULL - T=THROTTLED - X=UNKNmJN) 
ST~STATIONi DI=DISCHARGE; IN=!NTAKE 

1.1-28 

NUMBER OF INDIVIDUALS 

b HRS 

A D 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
(I 

(I 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
(I 

o 
o 
o 
o 
o 
(I 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
I) 

o 
o 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
(I 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
I) 

I) 

96 HRS 

A D 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

2 
o 
I) 

o 
o 
o 
o 
I) 

I) 



ENTRAIN~~NT VIABIl.ITY-STRIPED DASS- JUV/ADULTS 

Dr'-l-E 

Ob/23/76 
06/23/7b 
:'~: ': .. /2:3/76 
U~:'/:'·:~3/7.~. 

06/::::/76 
Ot,/ .: :.':/7 (;, 
O,~. / :~ .'.J 17.:. 
O: . ./:~· ~:/76 
Of.:. /~:·1/7·~. 
0::.1 ::417 ,:, 
0,",/::':·1/76 
(\'~" /:.: ~:l /7':' 
(\':';./'::4·/76 
Ot~·/~.:il·./7 ';. 
0.:.1 ~:"III /::., 
Of:. / ::,'f/71;.· 
() :.J ~>;'/7.:' 
l).::./2-l/71::.. 
O(: . .f~~ it /76 
0"',/~:~/l6 
O,::·/·.:~·1 /76 
O':,/:~' .. l /76 
(;.: . ./ .:!:·:~/71;. 
::\,;,/:~4/7 /:.. 
0(./:2·1/76 
0,;./2,1/71:.. 
':!.: . ./ :(11 ,/76 
O/:"/:~4/7"'. 
')6F:tl/76 
(J:::'./2!'~/76 

06/24/76 
06/24/76 

ST 

IN 
[II 
IN 
DI 
IN 
01 
II'J 
DI 
IN 
Dr 
IN 
DI 
IN 
DI 
IN 
DI 
It~ 

Dr 
IN 
DI 
IN 
[11 

IN 
[,I 

IN 
DI 
IN 
DI 
W 
DI 
IN 
DI 

TII1E P M 

21: 43 
21: 48 
22: 2t. 
22:26 
2::::: 06 
2::;:: 0(:, 
2:;:: 43 
2:3: 4·3 
00: 19 
00: 19 
00: !::;9 
00:59 
01: :'::8 
01: 3:3 
17:45 
17: 4·5 
1:::.25 
18:25 
19:09 
19: 0';1 
1 ~J: ~i4 
1";': 54 
20: ~;5 
20: :':::5 
21: 19 
21: 1-;' 
22:02 
22:02 
22:44 
22:44 
2:-;:: 22 
23:22 

3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
::.: X 
3 X 
3 X 
3 X 
:3 X 
3 X 
3 X 
3 X 
3 X 
3 X' 
3 X 
:,:: X 
:,:: X 
3 X 
3 X 
,,:. v 
-' " 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 

COND, 
(UMHO) 

It'·9. 
-99~'9. 

-99~'9. 

-9·:'>'"i'·~J. 

-9':''':09, 
-9999. 
-99~'9. 

-'?9';-'? 
-;'9;'9. 
-99';'9. 
-9999. 
-99S-'9. 

1 ';a. 
-5J'"i";/9. 

1 !;:i/;,. 
-";}';>S)9. 
-99':)9. 
-·~/·~)·~J9. 

-9';19';". 
-9'~/(:i'~" . 

-99":)9. 
-9·?~)9. 

-9·~)~~·~. 

-9999. 
-'iJ999. 
-9999. 

1 ~5~j. 
-9999. 
-9·~·:;·;1. 

-'i''i.l';)9. 
-9999, 
-';1999. 

TEMP. 
TIDE (C) 

2. 2 
-, '> 
..:.. ... 
2. 2 
2. 2 
2. 2 
2. 2 
2. 1 
2. 1 
2.0 
2. 0 
1.8 
1.8 
1.7 
1.7 
1.3 
1 -:. 
•• J 

1.4 
1.4 
1.6 
1.6 
1.8 
1.8 
1.9 
1 q 

:2. 1 
2. 1 
:2. 1 
2. 1 
? ? -. '" 
2. 2 
r; .... 
-, .... 

23. 9 
3::::.0 
2·1.0 
:'::3.0 
24. 0 
33. 0 
24. 0 
:3:3. 0 
24. 0 
::::3.0 
24. 0 
33. 0 
2:;:,3 
:3:3. 0 
2:3.7 
::::::::.0 
2-1.0 
33. 0 
24. (I 

::::3.0 
:24. 0 
34. 0 
24. 0 
3l!-.O 
24. I) 
34. 0 
24. 1 
::::4.0 
24. 0 
::::4. 0 
25. 0 
3~5. 0 

VIA8ILITY- A=ALIVEI S=STUNNED; D=DEAD 

A 

INITIAL 

o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
(I 

o 
o 
1 
1 
1 
o 
-, ... 
o 
1 
o 
1 
o 
o 
o 

s 

Q 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
() 

o 
o 
o 

PUi',P :3TATUS- p"" U OF PUt1PS OPERATING; M"'t10DE OF OPERATION 

D 

o 
o 
o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

(I 

o 
o 
() 

(I 

(I 

o 
o 
o 
o 
() 

o 
o 

.r--

3 HRS 

A !) 

(I 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
I) 

o 
o 
o 
1 
2 

o 
'2 
o 
1 
o 
1 
o 
(I 

o 

(J 

o 
o 
() 

o 
(I 

(I 

(I 

o 
o 
o 
o 
o 
o 
o 
(I 

0) 

o 
o 
I) 

(I 

o 
o 
(I 

o 
(I 

o 
o 
(I 

o 
o 
(I 

(F=FULL - T=THROTTLED - X"'UNVNOWN) 
ST=STATION; DI=OISCHARGEI IN=[NTAKE 

1.1-29 

NUMBER OF INDIVIDUALS 

f::, HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
1 
o 
2 
o 
o 
o 
1 
(I 

o 
o 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

12 \-IRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
2 
o 
o 
o 

o 
o 
o 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 

24 \-IRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
2 
o 
o 
o 
1 
o 
o 
I) 

o 
o 
o 
o 
() 

o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
1 
o 
o 
I) 

o 
o 

48 \-IRS 

A [t 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
() 

I) 

o 
o 
o 
1 
1 
o 
o 
2 
o 
o 
o 
1 
o 
o 
o 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
() 

o 
1 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
() 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

o 
o 
2 
o 
I) 

o 
1 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
1 
1 

'0 
o 
o 
1 
o 
o 
o 
o 
o 

". 

96 HRS 

A D 

o 
o 
o 
o 
I) 

o 
I) 

I) 

(I 

o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
1 

o 
o 
2 
o 
o 
o 
1 
o 
o 
o 

o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
1 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 



(---' 

( 

£NTnAINi'IENT VIABILITY-STRIPED BASS- ~UV/ADULTS 

DfHE ST 

06/29/7/:, 01 
06/";.:9/76 IN 
06/2';'/76 DI 
06/2.9 /7.~ IN 
06/:';:',' 17·~ D I 
C~,/:':';;/7/:., If~ 

O,:,F:S/71:.. Dl 
01;./;':·'!/7 I;, IN 
O/:"/,~:-)/76 01 
O/.:./~:9/7.'.J IN 
0/;.,/::';"/76 0 I 
0:;'/2';'/76 IN 
06/::"'/7,~ DI 
O:~./::-:,) /76 IN 
0t:.F2)'/76 Di: 
O,::,/3~)/76 IN 
0/:../'::.;')/7/::.. D I 
(;/:'/c..:(J/7 I;.. IN 
(J,;.l~::O/ 7 I;, [! I 
(:,:./.;a)/7<=' IN 
(1,::'/:>:'/76 DI 
O(;,/::::tj/~/.~, IN 
06/::;0.176 DI 
O~J:~;O/76 IN 
0/.:./30/76 01 
OI~/.;jO/7/~ !N 
<),:;.r:~(j/76 01 
(t.~.1'- :0/7 6 IN 
0/':'/':::')/7/:.. D I 
o,~,r:'O/7 6 IN 
O·~,/::::;O/71:.. 01 
06/'.30/7!:.- IN 

COl\ID. 
TIME P 1'1 WMHO) TIDE 

17;50 
13:55 
1 :::: ~~5 
19:36 
1'5>: 36 
20:23 
20:23 
21: 03 
21: 03 
22; 16 
22; It. 
22:56 
?""J' r~ I.. ......... __ f.,J 

23:45 
23:44 
00:26 
00:26 
01:08 
01:08 
01:47 
01:47 
17:35 
17:35 
18:21:.. 
18:26 
19:05 
19;05 
19:52 
1';': 52 
20:37 
20:37 
21; 26 

3 X 
3 X 
3 X 
3 X 
3 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
:;: X 
3 X 
3 X 
3 X 
3 X 

-99';'9. 
-'i>9';/9, 
-99';.+9. 
-';-r:J;;'9. 
-9~1'7'9. 

-99;.'9. 
-9;'S·9. 
-99;"9. 
-995'9. 

1';'4. 
-9';1$";'. 
-9·~';·'9. 

-99;"'9. 
-9~);f-;l. 

-99';/9. 
-S"9~/~£J . 
-95/S~9. 

--;:IS'JS/~/. 

-99';19. 
:211. 

--;/';:";'>9. 
1 -'~ , I. 

-99";'9. 
-99,'9. 
-99";/~J. 

-9999. 
-999;1. 
-99~i9. 

-9999. 
-99~)9. 

-~/~/99. 

-9';1<,19. 

1.5 
1.4 
1.4 
1.3 
1.3 
1.2 
1.2 
1.3 
1.3 
1.t.. 
1.t.. 
1.9 
1.9 
2. 1 
2. 1 
2. 2 
2. 2 
2. 3 
.., .-:;, 
"- . ..., 
2. 3 
? '-, 
~. .:i 

1.9 
1.9 
1.7 
1.7 
1.6 
1.6 
1.5 
1.5 
1.4 
1.4 
1.5 

VlnCILITY- A=ALIVEi S~STUNNEDi D=DEAD 

TEMP. 
(C) 

34, I) 

25. 0 
34. 0 
25. 0 
34. 0 
25. 0 
27. 0 
25. 0 
33. 0 
25. 0 
31.5 
25. 0 
:::2. I) 

25. 0 
:31.5 
25. 0 
31.0 
25. 0 
30. 5 
25. 2 
2? ~ 
25. 4 
35. 0 
25. 0 
35. 0 
::"5.0 
:35.0 
25. 0 
~:5. 0 
25. 0 
35. 0 
25. 0 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
I) 

o 
1 
o 
o 
o 
I) 

(I 

o 
I) 

o 
'0 
o 
I) 

(I 

I) 

I) 

o 
o 
o 
I) 

o 
o 
I) 

o 
o 

S 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

I) 

o 
o 

Pllt'lP STATU8- p:: n OF Plll1PS OPERATING; M""MODE OF OPERATION 

D 

...... -."" 

o 
I) 

o 
I) 

I) 

I) 

o 
I) 

I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
6 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

3 HR::. 

A 

o 
o 
o 
o 
o 
(I 

o 
I) 

1 
(I 

(I 

o 
o 
o 
(l 

o 
(I 

(I 

o 
I) 

o 
o 
I) 

I) 

o 
o 
o 
(l 

o 
o 
o 
o 

1-· .' 

.) 

o 
.-) 

"J 

.' 

,) 

<) 

o 
t) 

) 

(; 

(J 

.) 

U 

.) 

I) 

'} 

) 

<~ 

t) 

o 
o 
o 
o 

.0 
o 

. (F"'FULL - T::THROTTLED - X "UI'-lKI ;.~) 
:3T=:~:TATION; DI=DISCHARGEi IN=-!.NTAI':E 

1.1-30 

NUMBER OF INDIVIDUALS 

1:., HRS 

A 

o 
I) 

o 
I) 

o 
o 
o 
o 
1 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A 

o 
o 
o 
o 
I) 

o 
o 
o 
1 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
I) 

I) 

o 

o 

o 
I) 

o 
I) 

o 
0, 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
I) 

24 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
o 
o 
I) 

o 
I) 

I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
I) 

I) 

48 HRS 

A 

o 
o 
o 
I) 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
I) 

1 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
(l 

o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 

D 

o 
o 
o 
o 
I) 

I) 

o 
I) 

o 
o 
I) 

o 
(I 

o 
o 
I) 

o 
o 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

96 HRS 

A 

o 
o 
I) 

o 
o 
o 
o 
o 
1 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
I) 

I) 

I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 

o 

I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 



/ 
'. 

ENTRAINI1ENT VIABILITY-STRIPED BASS- .jLiv/ADUL TS 

DATE 

06/~:O/71:' 

O~,/~:O/76 

Ot,.i":3:/)/76 
06/~aV7~, 

O!;..l~:\)/76 

Of.:...l~·O.I·7 6 
0;;./ :':·:)/76 
07/(d/76 
0:'/01./76 
1)7/01/7/;, 
07/i)t/7~ 

07/{·1.76 
07/(l1/7,~. 

01101/71;. 
0-; I()U7t, 
07/(/1/7!;.. 
0711)1/76 
07/01/76 
07/0!/71;. 
07/01/76 
0'7/C'i.l76 
07l01/76 
1)71(!l/76 
07/ot/i',:, 
07/01/76 
07/01/76 
07/01/76 
07/:)!/76 
07/01176 
07/1)1/j'6 
07/0l/7t, 
07/02/76 

ST TIME P M 
CO)\:D. 

(UMHO) 

01 21:26 
I!~ 22: 0:3 
DI 22:03 
HI 2:::::02 
01 23:02 
IN 23:42 
[II 23: '12 
H~ 00: 30 
DI 00::30 
IN 01: 11 
DI 01:11 
HI 01: 57 
DI 01.:57 
I ill 17:23 
liI 1.7:23 
H~ 1::;:06. 
DI H';: 06 
IN 18: 51 
DI U;:: 51 
IN 19:39 
[II 19: 39 
It~ 20: 1:3 
01 20: 13 
IN 21:03 
DI 21:03 
IN 21:44 
DI 21:44 
IN 22:40 
DI 22:40 
IN 23:20 
DI 2~3: 20 
IN 00: 10 

3 X -99S"1 9. 
3 X 1:;'4, 
3 X -995'9. 
3 X -9;-1";'9. 
3 X -99$'9. 
3 X -'9'7$'9. 
:;: X -95~"iJ9. 

3 X -9'i/~'9. 

3 X -99~'9. 
3 X -99~19. 

3 X -99';'9. 
3 X H:4. 
3 X -99(~i9. 

4 X 200. 
4 X -9';.'":"9. 
4 X' -;'·;19·~. 

4 X -·i9~J'i. 

4 X -9999. 
4 X -99';'9. 
4 X ... ·:>9'iJ9. 
4 X -99';'9. 
4 X -9;'99. 
4 X -9999. 
4 X -9';:',>';1. 
4 X -99':19. 
4 X -';'9';'9. 
4 X -99':i9. 
4 X -9999. 
4 X -99':i·~. 

4 X 191, 
3 X -999''i'. 
4 X -9999. 

TEMP. 
TIDE (C) 

1.5 
1.6 
1.6 
1.8 
1.8 
2. 0 
2. 0 
2. 2 
-, .., 
.:... ,.;... 

;~. 3 
2. 3 
2. 4 
2. 4 
2. 1 
2. 1 
1.9 
1.9 
1.8 
1 c· 

• 'J 

1.7 
1.7 
1.6 
1.6 
1.5 
1. ~j 

1.5 
1.5 
1. ~~ 

1.5 
1.6 
1.6 
1 c-

• OJ 

:':;5.0 
24. 1 
35, 0 
25. 0 
::;:5.0 
25. 0 
:35. 0 
26. 0 
34. 0 
25. 0 
~:3. 0 
25. 0 
:31.5 
2t:.. I) 

34. 0 
2:5.0 
34. 0 
25. 0 
34. 0 
25, 0 
34. 0 
25. 0 
34, 0 
26. 0 
34. 0 
25. 0 
34. 0 
25. 0 
3<1.0 
2t~. '3 
32. 0 
25. 0 

VIABILITY- A=ALIVEI S=STUNNEDI D=DEAD 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

S 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
() 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
Q 

o 
o 
o 

PUI"!P ST()TUS- P= # OF PUMPS OPERATING; M=MODE OF OPERATION 

D 

( 

o 
o 
o 
(I 

o 
o 
o 
(I 

o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
(I 

I) 

o 
o 
I) 

o 
o 
I) 

o 
o 
o 
I) 

:;; HRS 

i\ D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

1 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

I) 

(I 

o 
o 
o 
o 
o 
o 
<) 

(I 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
(I 

o 
(I 

I) 

(I 

(F=FULL - T=THROTTLEO - X:oUNKNCliJN) 
::n=STATIONI DI=DISCHARGE; IN"'YNTAKE 

1.1-31 

NUMBER OF I ND I V IDUALS 

b HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
() 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

72 HRS 

A 0 

o 
o 
o 
Q 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
<) 

o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
1 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



( 

ENTF;AHlI"IENT VIABILITY-STRIPED BASS- .JUV/ADUL TS 

Df-iTE 

I) 7/ ('"2.1"7/;. 
07/02/76 
07/(,2/76 
07 /·.~;2/71;' 
t)7/·:):~/76 

07-,(,/.:./76 
07/06/76 
07/('(./76 
C)7/(I~I76 

07/(1(:.1]';. 
(,;: /o·~.r/:. 
\)7/0/.:../7,::. 
(\7/(:/::'/71:., 
07/(1/, . .176 
07.1(<;./76 
(17 .I()(;./7 (;. 
07/~)t.:-i;-6 

C'.' ,/( ,~·/7 ~ 
O//U:~,/i'6 

,)7 /()!;. 17 (;. 
07/0(;./76 
0"7/(J7/76 
07/07/76 
07/,)7/71;. 
O?/U7/7f.:.. 
O}/(}7/7~· 

i)7 /07 /I'.~. 
OlflI7/7.~. 

07/')7/7'"-
07/07/76 
Oi/t)]/76 
07/07/76 

ST TII1E P M 
CONDo 

(UMHO) 

DI 00: 10 
IN 01: 00 
DI 01: 00 
HI 02: 10 
01 01: ~,O 
I:-l 17: :30 
or 17: 30 
IH 1::,:: 30 
DI 1:;:: ~:O 
IN 19:23 
Dr 19: 2:::: 
II'J :,:): 10 
DI 20: 10 
IN 20:52 
DI 20:52 
IN 2.1: -15 
[:1 21: 'i5 
If-! 22: 35 
[II 22:35 
IN 2:3: ~:2 
DI 2::::: :32 
IN 0:): 17 
DI 00: 17 
li'J 01: 10 
DI ')1: 10 
Hi 01:5::: 
DI 01: 3:3 
HI 17:::::0 
DI 17: :30 
IH 1'/: 0:3 
DI 19: 0:3 
IN 19:50 

4 X -99';'9. 
4 X -995'9. 
4 X -·?9~·;>. 

4 X 1'::9. 
4 X -99';'9. 
3 X 219. 
3 X -9'15'9. 
3 X .-':';'i;'9. 
3;{ -99~19. 

3 X -·;'J9~'·~J. 

3 X -99";'';'1. 
3 X -99~·9. 

:;: X -9";)I~'~J. 

3 X ..... 9'~J~f';;t. 
3 X -9·~J99. 

3 X -;I·;:r;I·~/. 

:::: X -';19~/9. 

:3 X -·;/'~'i'-;J. 

3 X -9S'9·~. 

3 X ZO·? 
3 X -9·;/~'9. 

3 X --;J';i~i9. 

3 X -";1';1';1';1. 

3 X -9·~/~/·~. 

3 X -9';I?i;l. 
3 X 207. 
3 X -")9~.I9. 

:;: X 21) 1. 
:;: X -9·;)~~·~J. 

3 X -9';:·~)·;1. 

3 X -9·;":~9. 

3 X -99~)9. 

TEMP. 
TIDE (C) 

1.8 
2. 0 
2. 0 
".., ~, 

.;.... ~ 

2.2 
1 ,:, 
1 .. ;: 
2. 0 
2. 0 
.-, -, ..... ~ 
.-., ~, 

..:.. ... 
2. :3 
2. 3 
.-, 'j 
...:.. ..... 
2. 3 
2. 2 
2. 2 
2. 0 
2. 0 
1.8 
1 'J ...... 
1.7 
1.7 
1.5 
1.5 
1.4 
1. P, 

1.7 
1. 7 
2. 1 
2. 1 
2. 2 

32. 0 
25. 0 
:;:1. 0 
25. 3 
29. 5 
27. 2 
::':7.0 
27. 0 
:36.5 
27. 0 
37. 0 
27. 0 
31;.. 5 
27. 5 
37. 0 
27. 0 
~':::6. 5 
2"; .. 5 
:37.0 
26. 4 
34. 0 
2f:.. 0 
34. 0 
26. 0 
33. 0 
26. 2 
:;:::;:.0 
25. 9 
:::: 1. 0 
2(; .. 0 
31. 0 
26. <) 

VIABIl..ITY- A=ALIVE; S==STIJNNEDi D~DEAO 

A 

INITIAL 

o 
o 
o 
o 
(I 

(J 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
!) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 

s 

o 
o 
o 
o 
o 
0.1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

o 
o 

PUf1P STATU:~;- p= tt OF PUMF'S OPERATING; M=NODE OF OF'ERATION 

D 

(I 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
(I 

o 
o 
I) 

(._-. 

3 HR:::; 

A D 

o 
I) 

I) 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

(I 

o 
I) 

o 
o 
(I 

o 
I) 

o 

o 
I) 

I) 

o 
:) 

o 
I) 

o 
o 
(l 

n 
I·~ 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

(F=FULL - T=THROTTLED - X""U,;~"I'IClI~N) 

ST:STATION; DI=DISCHARGE; IN=INTAKE 

1.1-32 

NUMBER OF INDIVIDUALS 

I;, HRS 

A D 

o 
o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
I) 

o 
o 
o 
o 
<) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
I) 

o 
(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 

12 HH:3 

A D 

o 
o 
o 
o 
o 
o 
<) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

4:3 HR:3 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
(I 

o 
I) 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
I) 

o 
o 
o 

o 
(I 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

( 

9/:, HRS 

A D 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 

o 
o 
o 
o 
() 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 



ENTRAINMENT VIABILITY-STRIPED BASS- ;jUV/ADlji.. TS 

DP-TE ST 

07/07/76 01 
07/07/76 IN 
07/07/76 DI 
07/('7/7/:;, IN 
07/'::"7/"11.:.. DI 
07/07/76 IN 
07/07/76 01 
0/'/('7/76 IN 
07/07176 DI 
07/0:?/76 IN 
0',7/;):::/76 01 
07/0:::/7.':, IN 
07/();:;/76 D1 
1)'/ / !);;;:J"7/;. HI 
07/(<::/7.S DI 
07/C':~:/76 IN 
07/i)f;/7·:. DI 
(j7/(';:'~/7f:. IN 
O~·/('::''-7,~. DI 
07/(.:::/76 IN 
07/(j:::;/i'6 DI 
.)7/(1:~·;/76 IN 
07 (i):,,:l76 DI 
1)7/(,):-::/7.':;. IN 
')7/1);:;/76 DI 
')7/(1:'::/76 IN 
~)7i;:U/76 DI 
()1/IJ.~/7,~. IIJ 
07/';:':.:/]/::. [II 
(I? /0:::/76 IN 
07/1):".;/76 01 
07/0:3/7/;. IN 

TIME P M 

19:50 
21: 02 
21: 02 
21: 55 
21: 55 
22: 4·5 
22:45 
23:36 
23:36 
00:29 
00: 2';J 
01: 09 
01: 0',' 
01: 57 
01: ~57 
17:31 
17:31 
18:25 
18:25 
1.,,:06 
19:06 
1',': 48 
19: 4::: 
20:28 
20:28 
21: 12 
21: 12 
21: ~;7 
21: 57 
22:40 
22:40 
23:23 

3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
:3 X 
3 X 
3 X 
::: X 
:3 X 
3 X 
3 X 
:3 X 
3 X 
::: X 
3 X 
3 X 
3 X 
3 X 
3 X 
:3 X 
3 X 
3 X 

CONDo 
(UI1HO) 

-9';>$9. 
-9';'5'9. 
-99$''S'/. 
-9-;1';:'9. 
-9;/~"~. 

-';:I9·~·9. 

..... 9$'';.·-;'. 
203. 

-";1;1';"9. 

-·;>9~·'9. 

-9'rS'9. 
-~"-;I-;'-;I. 

-99';J';( 
202. 

-9';",'9. 
200. 

-o;J';;o;.''1. 
-99~/5/. 

-·;J99'~J. 

-'?:'/~/9. 

-99~/9. 

--;'-9~/'~1. 

-99~:·9. 

-9999. 
-9999. 

203. 
-S-1·~~}9. 

-';19':i9. 
-99~)9. 

-99~i·~/. 

-S"/"i"~i~/. 

-9·;/~i"1. 

TEMP. 
TIDE (C) 

2. 2 
2. 4 
2. 4 
2. 4 
2. 4 
? ';a -. '" 
2. :3 
2. 1 
2. 1 
1.9 
1.9 
1 c· • OJ 

1.8 
1.6 
1.6 
1.3 
1.3 
1.6 
1.6 
1.8 
1 'J . '-' 
2. 0 
2. 0 
2. 1 
2. 1 
2.2 
2. 2 
.., -. 
..:.. .• ;'f 

2. :;: 
2. 3 
2. 3 
"") .-;. 
.L.. oJ 

31. 0 
26. 0 
::::1.0 
2~ .. 5 
:::1. 0 
26. 5 
31. 0 
26. 5 
32. 0 
26. 0 
32. 0 
26. 0 
29. 0 
25. 1 
2.". 0 
24 . ." 
31. 0 
25. 0 
31. 0 
2~i. 5 
31. 0 
"""JC' r= 
..,:.. .... '. ,_t 

31. 0 
26. 0 
31.0 
25. 1 
31. 0 
2e .. O 
:::1. 0 
le .. I) 

3:3.0 
26. 5 

VIABILITY- A=ALIVEi S=STUNNEDi D=DEAD 

A 

INITIAL 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

S 

o 
o 
o 
o 
o 
o 
I) 

I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

PUI'tP STATUS- p= n OF PUi'1PS OPERATINGi M=~10DE OF OPERATION 

D 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

:3 !--IRS 

A D 

o 
o 
I) 

o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
:3 
o 
o 
c) 

o 
o 
o 
o 
o 
<) 

o 
o 
o 
I) 

o 
I) 

o 
o 
I) 

o 
o 
o 
I) 

o 
I) 

o 
o 
o 
<) 

<) 

o 
o 
o 
o 
o 
I) 

(\ 

o 
(I 

o 
I) 

o 
o 
o 
I) 

o 
o 
I) 

I) 

o 
I) 

(F=FULL - T"'THROTTLE:D - X=-UNKNO~IN) 

ST~STATIONi DI=DISCHARGEi IN=INTAKE 

1.1-33 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
-() 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
o 
o 
o 
<) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

43 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



ENTRA I Ni'i i:: NT V! AB I LI TY--:nR I F'ED BA:3S- .JIJV /ADUL TS 

DflTE 

07/08/76 
07/1.1~:.f76 

0710,;)/?6 
07/0":)/76 
(/7/()','/76 
071'0';:/76 
07/09.176 
07/0,'/76 
Q7/0')/7.;" 
07 .... 2.l76 
.)"11 2171:.0 
07/ 2176 
0lliZ/76 
07/12/76 
07/12/76 
07/12/7~ 

07/l2/76 
07/12/76 
07/12/76 
07.'12/76 
07.1!2!76 
07/12/76 
07.1~2/76 

07)"[2/76 
07/12176 
07/i2/76 
071'121'76 
07112/76 
07/12/76 
07/13/76 
07/13/76 
07/13/76 

ST 

DI 
IN 
01 
IN 
01 
IN 
Di 
IN 
DI 
IN 
DI 
It< 
Dr 
HJ 
[II 

lit 
[1I 

IN 
DI 
IN 
01 
IN 
DI 
IN 
PI 
IN 
01 
IN 
DI 
IN 
01 
IN 

TIME P M 

23:23 
00;00 
00:00 
00:47 
00:47 
01: 29 
01: 2',1 
02;07 
02;07 
1'j: 34 
17:34 
n:::; 15 
18: 15 
1.:3: 5c, 
1::::: 56 
i'i: :;:4 
19:34 
20: 10 
20: 10 
20:49 
20:49 
21: 31 
21: :31 
22: 12 
22: 12 
22:49 
22:49 
23:31 
23:31 
00: 12 
00: 12 
00: !54-

3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
2 X 
2 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
:3 X 
3 X 
::;: X 
3 X 
3 X 
3 X 
3 X 
::;: X 
3 X 
3 X 

COND, 
WNHO) 

-9'iJ 'S' ";1. 
-99;)9. 
-9';1'i19. 
-';-";1;'9. 
-9999. 
-9'"; .... 99. 
-9~'99. 

205. 
-9~1~)9. 

204. 
-95199. 
-·~·i';l·;I. 

-·1~J99. 

-·~5}99. 

-99~~9. 

-999';'>, 
-;."999. 
-·~J9":J9. 

-99','9. 
-999·Y. 
-9999. 
-99~j9. 

-·?9~)9. 

1 ~i 1. 
-99~)9. 

-95"199. 
-9-;199. 
-9999. 
-9999. 
-99~)9. 

-9~~j~)·7. 

-';I"iJ~)·~. 

TEMP. 
TIDE (C) 

'2.3 
2. 2 
2. 2 
2. 0 
2. 0 
1.9 
1.9 
1.8 
1.8 
1.4 
1. 4 
1. ::: 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1 ~, 

. "-

1.3 
1.3 
1.5 
1.5 
1.7 
1.7 
1. ;' 
1.9 
2. 0 
2. Q 
2. 1 
2. 1 
2. 2 

3:3.0 
26. 0 
33. 0 
26. 0 
3:'::.0 
26. 0 
33. 0 
25. 2 
30. 0 
25. 4 
:36.0 
26.5 
36. 0 
26. 0 
36. 0 
26. 0 
3·~·. 0 
25.5 
35. 0 
25. 5 
3~5. 0 
25. 5 
3~j. 0 
24. 4 
33. 0 
25. 0 
32. 0 
25. 5 
32. 0 
25. 5 
31. 0 
2~. 5 

VIAI3ILITY- A'-"(iLIVEi S=STIJNNEDi D""DEAO 

INITIAL 

A 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
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PUMP STATUS- F'=: # OF PUMPS OP(~RATItJG; M=MODE OF OPERATION 

/ 

o 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

3 HE:;:; 

A I-
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(F=FULL - T=THROTTLED - X=UNI<NC!HN) 
ST=STATION; DI=DISCHARGEi IN=lNTAKE 

1. 1-34 
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i 

I. 

E!-:TRAI~:~lCNT VIABILITY-STRIPED BA:3::;- JUV/ACUL TS 

DATE 

a7 /!3/76 
07/13/76 
07'13/76 
07/13/76 
07/13/76 
07/13/76 
07/!3/76 
07/13/76 
07/13/76 
07/13/76 
07113/76 
07/13176 
~)7113/'76 

071;~/76 

O~/l.1./76 

OY/!':)/76 
1)7/1~/76 

07jl~i76 

07/~2/76 

07/13/76 
07/13/76 
07/13/7~ 

07/~3/76 

07/:3/76 
07/1.3/76 
~7ii3/76 

01/13/76 
07/i~/76 

07/!4/76 
07/14/76 
07/J4/76 
07/14/76 

ST TIME P M 

DI 00:54 :3 X 
IN 01::::1) :3 X 
DI 01:::a) 3 X 
YN 02: 10 :3 X 
DI 02: 10 3)( 
HI 17: :;:6 3 X 
DI 17: 36 :3 X 
IN 18: 12 3 X 
01 18: 12 3 X 
W 18: 52 ::; X 
01 18: ~;2 3 X 
IN 19:30 3 X 
DI l~J: ~:() ::;: X 
Ihl 20: 0':; :3 X 
DI 20:05 3 X 
HI 20: 45 3 X 
01 20:45 :3 X 
I ~J 21 : 21 :;: X 
D1 21: 21 3 X 
1(1 22: v) :;: X 
01 22:00 3 X 
IN 22: 4·2 :;: X 
DI 22: 42 :;: X 
IN 2::::: 19 3 X 
DI 23:19 :;: X 
It~ 2~;: ~":' :;; X 
DI 23:56 3 X 
IN ()(I:34 3 X 
DI 00:34 3 X 
IN 01: 11 ::: X 
DI 01: 11 3 X 
IN 01: 48 ::: X 

CONDo 
(UMhO) 

-';19';"9. 
-i;I;.rS9. 
-9·~JS''S"/. 

1 S·'8. 
-';1$'99. 

l~'O. 
-99,'9. 
-9999. 
-99?~ 

-99?~ 
-~j$"~I';:>. 

-99;'9, 
-99·~'5J. 

-99';'9. 
--;/9';'9. 
-99;19. 
-~J'i';I'i'. 

-9~J99. 

-':'9;J9. 
W4. 

-9999. 
-~/'i'~''9. 

·-999'? 
-9·;'·~i9. 

-';J·;J~)9. 

-9'~):)'~) . 

-99~)9. 

-9'?99. 
-9'?99. 
-9~}';i·;I. 

-;/~/~i9. 

187. 

TEMP. 
TIDE (C) 

2. 2 
2. 3 
2. 3 
2. ::: 
2. 3 
1.6 
1.6 
1.5 
1.5 
1.4 
1.4 
1. :;: 
1.3 
1 ':' 
1.2 
1.2 
1.2 
1 ') 
1. :;: 
1.4 
1.4 
1.7 
1.7 
1 q 

1.9 
2. 0 
2. 0 
f!. 1 
2. 1 
2. 2 
2. 2 
2. 3 

31. 0 
25. 5 
:;:1. 0 
25. 5 
;30.0 
24. 7 
3~5. 0 
25. 5 
35. 0 
25. 5 
35. 0 
23. 5 
34. 0 
25. 0 
:;:4.0 
25. 0 
34. (I 

25. 0 
:;:4.0 
24. 2. 
33. 0 
25. 0 
:;:2.0 
25. 0 
32. 0 
25. 0 
32. 0 
2~3. 0 
31. 0 
25. 0 
31. 0 
24. 3 

VIADILITY- A=ALIVEi S=STUNNEDI D=DEAD 
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PU1'iP STATLJS- P'" II OF PUM;:'S OPERATING; M=-'MODE OF OPERATION 
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(F···FULL - T=THROTTLED - X ='UNi<NOl"JlIJ) 
ST~STATIONi DI=DISCHARGEI IN=INTAKE 

1.1-35 
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( 

ENTf\AItI~tENT VIABILITY-STRIPED BASS- ,JUV/ADULTS 

DinE 

07/14/76 
07/14/76 
07/14/76 
07/1~~76 

07/14/76 
07/14/76 
l)7/14/76 
07/14176 
07/14./76 
(i7/1~·./;6 

07/1~.i76 

')7'"14/76 
t)'7/1~/7b 

07/14/'76 
07./l~./76 

u7/1~i76 

07. f 1 4},/76 
07/14/76 
07/1~/76 

07/1~!76 

07/14/76 
07/:~/76 

07/:~/76 

07/13/76 
07/1~f76 

07/13/76 
07/1~f76 

07/15/76 
07/i5/76 
07./·l.~/~6 

07/13/76 
07/13/76 

ST TIME 

or 01: 43 
I~~ 17: 3:;:: 
01 17: 33 
IN 18: O~I 
01 18: 09 
IN 1::;;: 49 
01 1:::: 49 
HI 19: 2:::: 
DI 19: 2:3 
IN 20:0b 
01 20:1)6 
HI :20: 42 
DI 20:42 
IN 21:26 
D1 21: 26 
HI 22: 00 
[II 22:00 
IN 22:39 
DI 22:39 
IN 2:3: 16 
DI 23: 16 
IN 2:3:57 
D1 2:~:: 57 
Itl (:0: ::;:'l 
01 00: ::;:4 
HI 01: 1~5 
DI 01: 15 
!U 01: 5:3 
[II 01: 53 
IN 17:59 
01 17: 5';> 
IN 18: :::8 

P M 

3 X 
3 )( 
3 X 
3 X 
3 X 
::;: x 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
::;: X 
3 X 
::;: X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
::;: X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 

3 " ::;: X 
3 X 

CONDo 
( Ut1HO) 

-99$'9. 
1!::7. 

-99',;'9, 
-99":.'9. 
-99';'9. 
-';') ';J ";,'9. 

-995·";-1. 
-99'::''iJ. 
-';1-;'$'9" 
-99';'9. 
-9·;/~·9. 

-9';'·;:'9. 
-9';1;-'9. 
-99';"9. 
-9';'/99. 

179, 
-S";:I~'9. 

-99S'9. 
-99','9. 
-99';J'i'. 
-9·;/~J9. 

-~J';/99. 

-9999. 
-99~"?J. 

-99'i";>. 
-9";199. 
_~r?·;I;J. 

1::;3. 
-9·~/~'9. 

-99·:./~/. 

-9;I;i9. 
1::;9. 

TIDE 

2. 3 
1.8 
1.8 
1.7 
1.7 
1.6 
1. I;' 

1.5 
1.5 
1.4 
1.4 
1.3 
1.3 
1 ':' 

• oJ 

1.3 
1.3 
1.3 
1.4 
1.4 
1.5 
1.5 
1. ::: 
1. :::: 
1 q 

1.9 
2, 0 
2. 0 
2. 1 
2. 1 
1.9 
1.9 
1.7 

VIASILITY- A=ALIVE; S~STUNNED; D~DEAD 

TEMP, 
(C) 

31. 0 
24. 8 
36, 0 
25. ~ 
36, I) 

25. 0 
::;:5.0 
25. 0 
35. 0 
25. 0 
:;:;5.0 
25, I) 

':35.0 
25. 0 
::;~5. 0 
24. 2 
35. 0 
25. 0 
3~.J. 0 
2.5. 0 
34. 0 
:;:5. 0 
:34.0 
2~i. 0 
34. 0 
2~3. 0 
32. 0 
24. :3 
31. 0 
25. 0 
36. 0 
25. 7 
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PU:1P STATU:=;- P'" # OF PUMPS OPERATING; M=MODE OF OPERATION 
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(F=FULL - T"'THROTTLED - x ='UNI<NO('JN) 
ST=:::;HHIONi DI='DISCHARDEi IN=!NTAI':E 

1. 1-36 

NUMBER OF INDIVIDUALS 
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ENTRAII<If1ENT VIABILITY-STRIPED BASS- ,JUV/ADULTS 

DATE ST 

07/S5/76 Dl 
07/1~/76 IN 
07/15/76 DI 
07/15/76 IN 
07/15/76 01 
Q7/1~/76 IN 
07/15/76 DI 
07/15/76 IN 
07/15/76 DI 
07115/76 IN 
07/13/76 DI 
07/13/76 IN 
07/15/76 DI 
07/15/76 IN 
07/15/76 Dl 
07/:5/76 IN 
07/:5/76 DI 
07/l6/76 IN 
07/1~/76 01 
07/~6/76 IN 
07/16/76 01 
07/!6/76 IN 
07/'S/76 DI 
07/i 0 /76 IN 
07/19/76 Dl 
07/19/76 IN 
07/19/76 01 
07/19/76 IN 
07/19/76 DI 
07/19/76 IN 
07/19/76 DI 
07/19/76 IN 

TIME 

18:38 
19: 19 
1':"': 1 ';I 
19: 5::_ 
19:58 
20: :E;~5 
20: ::::5 
21: 13 
21: 13 
21: 5:3 
21: 53 
22:32 
22: ~:2 
2:;:: 10 
2::::: 10 
2:;:: 46 
23: 46 
00: 40 
00:40 
01: 20 
01: 20 
01: 55 
01: 55 
17:30 
17:30 
18: 0:3 
18: 0::: 
18:47 
18:47 
19:23 
19: 2:;: 
20:01 

P M 

3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
:::: Y. 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
:::: X 
:::: X 
3 X 
3 X 
3 X 

COr-:D. 
(UI'1HO) 

-9-;1;'9. 
-9·~$"7. 

-9-;/S'~'_ 

-99';:'9. 
-99';'9, 
-99$'9. 
-9·~J':'9. 

-9'?S'9. 
-9'''$'9. 

!E:l. 
-~/9$'9. 

.... 51999. 
-9999. 
-9';1";/9. 
-9999. 
--,?·;/~.J9. 

-';19S"9. 
-~1';':'19. 

-99·~/9. 

-~J999. 

-9';J~)9. 

1 ~~ 1. 
-99~"9. 

1 :77. 
-9·;/~)9. 

-9;;~~9. 

-9-;";>9. 
-99~)9. 

-99~)9. 

-9'7~i9. 

-99~)5'. 

-9;199. 

TE:MP. 
TIDE (C) 

1.7 
1.6 
1.6 
1.5 
1.5 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1. 4 
1.4 
1.5 
1.5 
1. (;: 
1 c-0' .. ' 

1.9 
1.9 
2. (I 

2. 0 
1.9 
1.9 
1.9 
1.9 
2. 0 
2. 0 
2. 0 
2. 0 
1.9 

36.0 
25. 0 
35. 0 
26. 0 
36.0 
26. 0 
36. 0 
26. 0 
:!:5.0 
25. 0 
35. 0 
25. 0 
35. 0 
25. 0 
35. 0 
25. 0 
:;:3.0 
2~'. 0 
31. 0 
25. 0 
31. 0 
25. 0 
31. 0 
2<:,.0 
36. 0 
26. 0 
36. 0 
26. 0 
36. 0 
26. 0 
36. 0 
26. 0 
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1.1-37 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
(I 

o 
o 
o 
o 
1 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
I) 

o 
o 
o 
1 
o 
o 
o 
o 
o 
I) 

1 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 

I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 

24 HRS 

A 0 

o 
I) 

o 
I) 

o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 

o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

48 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
1 
I) 

<) 

o 
o 
o 
I) 

1 
I) 

o 
o 
o 
o 
o 
I) 

o 
I) 

I) 

I) 

I) 

I) 

I) 

I) 

I) 

o 
o 
I) 

o 
o 
o 
o 
(I 

o 
o 
I) 

I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

72 HRS 

A D 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

1 
o 
o 
o 
o 
o 
I) 

1 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
I) 

1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
I) 

I) 

o 
o 
I) 

o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 



( 

000-0000000000000000000000000000 

OOOOOQOOOPOOOOOOOOOOOOOOOOOOOOOO 

00000000000000000000000000000000 

000-0000000000000000000000000000 

00000000000000000000000000000000 

OOO~OOOOOOOOOOOOOOOOOOOOOOOOOOOO 

00000000000000000000000000000000 

000-0000000000000000000000000000 

00000000000000000000000000000000 

000-0000000000000000000000000000 

00000000000000000000000000000000 

000-0000000000000000000000000000 

000000QOCOOOOOOOCOOOOOOOOOOOOOOv 

000-0000000000000000000000000000 

OOOO~OOOOOOOOOOOOOOOOOOOOOOOOOOO 

00000000000000000000000000000000 

000-0000000000000000000000000000 

00000000000000000000000000000000 

~0~0~000~0M0M0~0~0~~~~~~~~~~~~~~ 
MNMNMNMNMNMNMNMNMNMNMNMNMNMNMNMN 

~~~m0~~~~~~~~MMMMMMOOOO~~~~~~00000 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

XXXKXXXXXXKXXXXXXXXXXXXXXX~XXXXX 

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM 

-OOMMOOOOoooooo~~~nOO~~NNoo~~nn~~MMO 
C '¢ ~. ('~ ~""f C· 0 (.) :~.) ..-1 ....-4 u") ltJ (OJ (.) 1"""'1 T-t: ~-:I !n (oj (.) ..... ~ ::::!" t:,;" r: \ ... ~ 0 .:;. ~ -::t ("·t 

~~6~~~~~~~~~~6~~~~~~~666~~~6666~ 
("..f t ... ·~ ("·l (,-., ( •. ~ ~"'i (" ~ (' .. J ('~ ( .... ~ 1>1 l.~·~ f'~ I~ 0 0 0 Q Co "'"" ,.... -' .-t .. """ ~ ....... -f l ~~ !,.-".~ l'·l \. .... ~ l"'~ 

~ Z ~ ;:: - 7-: ..... :-: .- z '-"I Z ~-< Z l-f :::: 1_4 Z ~ ... :::: H: Z H Z fooo<I Z ..,..; 7~ - Z ~ Z 
Q_Q~C~Q_Q_Q_Q_Q_C_Q_~HQ_Q_QHQ_CH 

...( ... ;j .,) .... ) '~J •. ') ..u < . ...:.) ...;) ", .. :) <, ... ) .!J .!) ... !) ...(! .(1 ,,) -.') oJ) ...(1 • .0 ...:) ...:) ...::' ,,1 ..0 ..(1 ..:) .. 0 
,...... I" r .... ;-.... r ... r .... r' r ..... j .... I""-- i ...... ;--" :-. i ... i ' i· i' r, ~ .... t" r-.... r ..... ('.. r ... r .... j ...... i .... ;--. .. ~ '" f"'-. '" 
....... ' .............................. " " ........ " ................ '-, ...... " ........................................................................... '" ...... "" ........... " ........ 
'::-" r .... ~ {J. ( .. , ('" ,:-;-. l":'-' ( ••. (,,~ (., ( ..... ('" (:. ':} .:: • • j C' ':. .. :~. c (\ ,~ () ,:;. Ct ,:.' .::., ' ... ' .:::. C' ',) () 
"'"" ......... ~ ~ f ......... : _ .-t .......... 4 .~I ~.: :"": r: ("·l (': ("'f .>: ".J I.': ("Z ("./ \".~ '.~·I i:'~ .:'.~ \'1 .... : ,: .. ~ ('.~ ("t '" ...... -...... -" .................. ", ' .................. ' .... '" ................... ' .... '-............................... " " ...................... '" ............. '-., ". 

[ ...... , ..... :--. r-... ! .... ~ ... ; • ; ...... r .... t .... I .... i ..... > I ...... r ..... '" r .... f ..... r-- >. j .... ; .... f' / ...... j"', r-, I .... I""'- ; .... " r ... ,..... 
OOOC00000000000C00000000000COOOO 

Q 
a: 
w 
C 
II 
CI 

0 
W 
Z 
Z 
;:) 
I-
()) 
il 
(Ii 

W 
:> ..... 
...J 
<: 
It 
a: 

I 
>-
f-..... 
...J ..... 
'-,1 :..-:: 
:> 

z 
::;; ,-, 
;2 
z CO 
~I M 

I 
X --20 

OW 
.... ...J 
1-1-
<1:1-
eeo 
wee 
o..:c 
01-

iI 
l.L. I-
0 

W 
O...J 
O...J 
}C =, 
!1 l.L.. 
I: :J 

l.L.. .. -
(.:> 
Z W ..... "./ 

I- a: 
<1: I-
ee 2 
W ... 
0.. iI 
0 Z ..... 
(1"\ 
0.. 
L: W 
::l (.:> 
0.. ee 

a: 
l.L. :c 
0 (.) 

(Ii 
~ ... 

Q 
if ;i 
0.. .... 

C 
I 

((, 

=. Z 
f- e, 
a: 
f- f-
i..') a: 

f-
0.. 1/) ,-

" 5 f-
0.. (lj 
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F:i'lH<Pdi'J;lEliT VIABILITY-STRIPED E:A:::;-::;- <..'UV/ADUL TS 

[lPTE 

01"12(1/76 
07 /~-::"O/76 
07/20/76 
07/';:.0/7(,;, 
(·7/;;'0/76 
07/:0/76 
07/;.O/7/.:.. 
C7f~:1/"ll:. 

(l7.f~:: 1 /",::. 

071':.1/76 
07/:::117.': .. 
07/.:: 1 /7·':, 
(J?/:1/7:':' 
Ol/:1/7/:. 
07<·1/7/.:. 
(,'.'./ ::: I 1':,,':;, 

07/~~ /"/,':, 
1)7/~: 1 //,1;.. 
n7/::1/71;., 
O?/:::1/76 
07!::t/7/:" 
07/~:ll71~ 

Oi'/~:l/76 

07/'::1/76 
07/21/76 
1)7/~·:t/76 

(I/l21/7/.:.. 
07/:~1.f76 

071::1/71;;. 
(l7/~~1/71;;. 

01.1::1176 
07/211"/6 

ST 

01 
IN 
01 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
01 
HI 
r·" 
~, . 
IN 
1)1 
I;.' 
01 
m 
DI 
IN 
DI 
IN 
01 
IN 
DI 
IN 
DI 
IN 
Dl 
IN 

TIME P M 

21:20 
21: 59 
21; 5'? 
22:51 
22:51 
23: 3:3 
23::33 
00: 15 
00: 15 
00:53 
00:53 
01: 33 
01: 3:3 
02: 1 t 
02: 11 
17: 2',1 
17:29 
18:06 
1:'): 06 
1::::: 52 
18: ~52 
1',': 30 
19:30 
20:06 
20:06 
20:44 
21):44 
21:23 
21:23 
22: 0 .. 1-
22:04 
22:43 

3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
:.:: X 
:;: X 
:3 X 
3 X 
:3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
:3 X 
3 X 
3 X 
::;: X 
3 X 
3 X 
:3 X 
:3 X 
3 X 

CONDo 
(UI'IHO) 

-";15199. 
1:::5. 

-9'799. 
-';)S"';'9. 
-99·~9. 

-99',,9. 
-9999. 
-9-;1·~9. 

-9';.1';'9. 
--:'19';.9. 
--;'9$9. 
-9';JI;'9. 
-~/-;J·;;7./. 

1';:'1, 
-9';19";1, 

177. 
--;99SS'. 
-99;"9. 
-99·~"r. 

-9·;.r;··~}. 

-9';);'-;1, 
-99';";>. 
-9';199. 
-99';'9. 
-99~ltjJ. 

-99';>9. 
-99';}9. 

1 Et3. 
-9'i";'9. 
-';/~/99. 

-9999. 
-';.i999. 

TIDE 

2. 0 
1. ';1 

1.9 
1.8 
1.8 
1.6 
1.6 
1.6 
1.6 
1.5 
1.5 
1.4 
1.4 
1.4 
1.4 
1.7 
1.7 
1.8 
1 r.;' 

• <..' 

1 q 

1.9 
2. (1 

2. (1 

2. 0 
2. 0 
2. 0 
2. 0 
2. 0 
2. 0 
2. 0 
2. 0 
1.9 

VHi(;lLITY- A=ALIV~i S=STUNNEDi D=DEAD 

TEMP. 
(C) 

::::6.0 
25. 0 
::;:6.0 
26. 0 
3~ .. 0 
26. 0 
::;5.0 
25. 0 
::::2.0 
25. 0 
31.0 
25. 0 
:'::1. 0 
25. 4 
31. 0 
25. 0 
:::60 
25. 5 
36. I) 

26. I) 

36. 0 
26. 0 
36. 0 
26. 0 
37. 0 
26. 0 
::::6.0 
25. 9 
::::6.0 
25. 5 
36. 0 
25. 5 
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EH"i~r-l1 N;1ENT v I AB I LI TY-STR I PED BA:::S- JUV IADUL TS 

D~TE ST 

07/21/76 Dl 
07/21/76 IN 
07/21/76 DJ 
07/21/76 IN 
07/21/76 DI 
07!21/76 IN 
07/22/76 Dl 
07/22/76 IN 
07/22/76 01 
07/22/7~ IN 
07/22/76 Dl 
07/~2j76 IN 
07/22/76 Dr 
07/22!7~ IN 
07/22/76 DI 
07/22/76 IN 
G7/22/76 DI 
07/:~/76 IN 
07/22/76 Dr 
07/22/76 IN 
07/22/76 DI 
07/22/76 IN 
07/~2/76 Dr 
07/22/76 IN 
07/22/76 DI 
07/22/76 IN 
07/22/76 01 
07/22/76 IN 
07/22/76 DJ 
07/22/76 IN 
07/22/76 DI 
07/23/76 IN 

TIME P M 

22:43 3 X 
2::i: 25 3 X 
23:25 3 X 
2:3: 55 3 X 
2:3: 53 3 X 
00:34 3 X 
00:34 3 X 
01: 10 3 X 
01: 10 3 X 
01: 50 3 X 
01: 50 3 X 
17:24 3 X 
17:24 3 X 
H::: 01 3 X 
10: 01 3 X 
18:46 3 X 
18: -16 3 X 
19:22 3 X 
1-;/: 22 3 X 
19: ~;9 3 X 
19:59 3 X 
20: ~;8 3 X 
20:38 3 X 
21: 1t. 3 X 
21: 16 3 X 
21: 55 3 X 
21:55 3 X 
22:31 3 X 
22:31 3 X 
23:07 3 X 
2:;:: 07 3 X 
23: 4-1 3 X 

CONDo 
(UMHO) 

-9999. 
-9999. 
-9999. 
-999';1. 
-9995', 
-9999. 
-9999. 
-9999. 
-·~';/99. 

198. 
-';1999. 
-9999, 
-~199';>. 

179. 
-";'999. 
-';'99 6;>. 
-9999. 
-·~·y·;/9. 

--;;';/99. 
-9';199. 
-·~J9·~9. 

-99'7·;1, 
-91"";i9. 
-51999. 
-9999. 

1::7. 
-S:'999. 
-9'io;'9. 
-9999. 
-9999. 
-990;'/9. 
-9959. 

TEMP. 
TIDE (C) 

1.9 
1.7 
1.7 
1.7 
1.7 
1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.5 
1.5 
1.7 
1.7 
1.9 
1.9 
2. 0 
2. 0 
2. 1 
2. 1 
2. 1 
2. 1 
2. 2 
2. 2 
2. 3 
? "? _. oJ 

2. 2 .., .., 
#..0 • .k, 

2. 1 
2. 1 
2. 0 

36. 0 
26. 0 
36. 0 
25. 0 
35. 0 
25. 0 
34. 0 
25. 0 
33. 0 
25. 0 
3:3.0 
26. 0 
35. () 
25. 0 
36. 0 
26. 0 
37. 0 
26. 0 
37. 0 
2~~. 5 
':;:7.0 
26. 5 
::::7.0 
27. 0 
36. 0 
27. 0 
37. 0 
27. 0 
37. 0 
26. 0 
36. 0 
26. 0 

VII'1E:ILITY- A=ALIVEi S=STUNNEDi D:;DEAD 

INITIAL 
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F'UI1P STATUS- P== It OF PUMPS OF·ERATINGi M::I'10DE OF OPERATiON 
(F=-FULL - T=THROTTLED - X=I..INKNOl-JI'J) 

~n"'srATIONi DI=DISCHARGEi IN:;INTAf(E 

1.1-40 

NUMBER OF INDIVIDUALS 

6 HRS 
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( 

ENTRAINMENT VIABILITY-STRIPED I3ASS- .JUV/()[IIJL TS 

DATE ST TIME P M 
CONDo 

(UMHO) 

07/22/76 DI 23:47 3 X -999~ 
07/23/76 IN 00:33 3 X -999~ 

07/23/76 DI 00:33 3 X -999~ 

07/23/76 IN 01: 11 3 X -9999. 
07/2:·::/7,~. Dr 01: 11 3 X -;/9';1;;. 
07/23/76 IN 01:53 3 X 182. 
07/23.176 Dr 01:53 3 X -999~. 

O~'/26/76 11·1 17: 32 3 X 17::::. 
07/26/76 DI 17:32 3 X -9999. 
07/26/76 IN 18: 13 3 X -999? 
07/'26/76 DI 18: 13 3 X -999? 
07'/26/76 Itl 18: 52 3 X -9997. 
07/~'~/76 Dr 18:52 3 X -999~. 

07)'26,'76 IrJ 19:30 3 X -999? 
07/:~.: ... /7/;:.. Dl 19: 30 3 X -9-;'J·~J;J. 

07/26/76 IN 20: 11 3 X -999~ 

07/26/76 DI 20: 11 3 X -999~ 
07/26/76 IN 20:51 3 X -999~ 

07/26/76 DI 20:51 3 X -999~ 

07/26/7~ IN 21:27 3 X 174. 
07/2~/76 Of 21:27 3 X -9999. 
07/26/76 IN 22:07 3 X -99~9. 
07/:6/76 01 22:07 3 X -999~ 

07/26/76 IN 22:45 3 X -999~ 

07/26/76 DI 22:45 3 X -999~ 
07/26/76 IN 23:25 3 X -9999. 
07/26/76 DI 23:25 3 X -999~ 

07/27/76 IN 00:05 3 X -999~ 

07/27/76 Dr 00:05 3 X ~999~ 

07/27/76 IN 00:45 3 X -999~ 

07/27/76 DI 00: 'i5 3 X -';.'999. 
07/27/76 IN 01:25 3 X -999~ 

TIDE 

2. 0 
1.9 
1.9 
1 <:. . v 

1.8 
1. /:.. 
1.6 
1.2 
1.2 
1.2 
1.2 
1.2 
1 

. ., 
, "-

I. 2 
1.2 
1.5 
1.5 
1.7 
1.7 
1.9 
1.9 
2. 0 
2. 0 
2. :2 
2. 2 
2. 3 
2. 3 
2. 4 
2. 4 
2. 4 
2. 4 
2. 3 

VII'.E:ILITY- A=Al.IVEi S=STUNNEDi D=DEAD 

TEMP. 
(C) 

36. 0 
26. 0 
36. 0 
26. 0 
34. 0 
25. 0 
33. 0 
21:. .. 0 
34. 0 
26. 0 
:33.0 
26. 0 
3:~:. 0 
25. 0 
::::3. 0 
25. 0 
;:::3.0 
2!5.0 
3:3.0 
25. :;: 
~:3. 0 
25. 0 
33. 0 
25. 0 
34. 0 
25. 0 
33. 0 
25. 0 
33. 0 
25. 0 
3:3. 0 
26. 0 
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FLlf"iP ~;TATUS- P'" 11 OF PU11PS OPE.=':ATINOi M"'MODE OF OPERATION 
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(F=FULL - T"'THROTTLED - X='UNI::NOl~N) 
ST=STnTIONi DI:DISCHARGEi IN~INTAKE 

1.1-41 

NUMBER OF INDIVIDUALS 

b HRS 
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( 

EI.,ITRAn~t'lENI VIABILITY-STRIPED BASS- .JIJV/() [IIJL TS 

DfHE ST TIME P M 
CONDo 

(UMHO) 

07/28/76 01 17:32 
07/2:=:/76 IN 1::3: 0:=: 
07/28/76 01 18:08 
07/28/76 IN 18:~8 

07/28/76 DI 18:48 
07128/76 IN 19:26 
07/28/76 Dr 19:26 
C7/2:::./76 IN 20: 05 
01/78/76 DI 20:05 
07/2~/76 IN 20:42 
07.,':23/76 Dr 20;42 
07120/76 IN 21:22 
C7!~3.'7b DI 21:22 
07/28/76 IN 22:01 
(':'/28/76 Dr 2~:Ol 
G7/2~/;'~ IN 22:39 
07J'~~:/76 Dl 22:39 
Q7j~2/76 IN 23: 12 
07./~S/76 DI 23: 12 
07/:8/76 IN 23:~0 

07/28/76 01 23:50 
07/2~/76 IN 00:25 
07/29/76 01 00:25 
07/29/76 IN 01:05 
07/29/76 01 01:05 
07/29/76 IN 01:42 
0 7 /29/76 01 01:42 
OJ/29/76 IN 17:38 
07/29/76 01 17:38 
071:::';1/71:. IN 18: 11 
07/29/76 01 18: 11 
07/29/76 IN 18:51 

4 X -999;1. 
4 X -$999. 
4 X -S''))";/9. 

4 X -99'19. 
4 X -9·~J·?·;? 

4 X -9999. 
4 X -9999. 
4 X -99'i'9. 
4 X -'r";,,;},? 
3 x _~J-;J·;I':,>. 

3 x -9999. 
3 X -9-;-'99. 
3 X -999·~. 

3 X 1/:,9. 
3 X -9999. 
3 X -9999. 
3 X -';;";1;19. 
3 X -9·;"·;J';I. 
3 x -';'1';-";19. 
:;: X -'~·;''i'9. 

3 X -9999. 
3 X -9999. 
3 X -9999. 
:3 X -';199';', 
3 X -99;/9. 
3 X 177. 
3 X -S'-;'9~/. 

3 x -9f.'';I';J. 
3 X -9999. 
3 X 172. 
3 X -·:'>9·~J9. 

3 x -99'~'~. 

TEMP. 
TIDE (C) 

1.5 
1.4 
1.4 
1.3 
1 .". . ..., 
1 ~I 

. "" 
1.2 
1.2 
1.2 
1.2 
I" 
1.4 
1.4 
1.6 
1.6 
1.3 
1. 8 
2. (I 

2. (I 

2. 1 
2. 1 
2. 2 
2. 2 
2. 3 
2. 3 
2. 3 
2. ::;: 
1.7 
1.7 
1.6 
1.6 
1.5 

33. 0 
26. 0 
:;:::;:.0 
26. 0 
33. 0 
26. 0 
3:3. 0 
25, 0 
:;::3.0 
25. 0 
no 
~o 

33. 0 
25. 0 
33. 0 
2~ 0 
3:3. 0 
2:5. 0 
34. 0 
25. <) 

34. I) 

2'5. 0 
33. 0 
25. 0 
:;::3.0 
26. 0 
3:::. 0 
25. 0 
34. 0 
2~j. 4 
34. 0 
25. 0 

VIP,Blt.ITY- A=ALIVE; S;;STUNNED; D=DEAD 
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PUf';P STATU8- P=- # OF F'UMF'S OPERATING; M=MODE OF OPERATION 
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(F=FULL - T=THROTTLED - X"-UNKNOW~) 

ST~STATION; DI=DISCHARGE; IN=INTAKE 

1. 1-42 

NUMBER OF INDIVIDUALS 
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o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

48 !-IRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o· 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



( --', 

: ..... ";:r'\=".,~··'·:·~.'''~r \..',/,7.:, if..... i TY-LLt~·F'::: ir·, .~:-. L{,f.:\~,1E 

TEMP. 
iHHE ST TIME P M 

CONDo 
(L:I'iH:t ) TID;: (C) 

C~!14/76 

cb/i4/76 
06/15/76 
06/15/76 
Cb,J5/16 
Ct·.#15/7b 
CS~':5/~b 

(·:;.f; !"_~/7{" 
(' f,/! '5/7 c. 
('S/1:i/76 
O,S./ 1 ~ I j /::. 

(,~,/ 1(./7:.
(IS/ ].(:.·/'76 
C,l 1 ~j/76 
f).~,' 1 J_,f7/:". 

':'t;·/l·:;'./'"b 
C'L'!: ':'/7,:, 
C ~./ l,~Ii 6 
Oc'/16/7·c. 
( ~ ... 11:../76 
~) : .. /! l~./? (:. 
C:./ :.' J7.~ .• 
:. .... 7 /7'~ 
(Ii:./ 7/7S 
(:(:./ 1/76 
O{~/ 7/1'1 .... 
0/~ .. / 7/7.'..) 
( •. ~./ 7/76 
{J~./ 17/7,':;. 
C":./17/76 
06./17/76 
06/17/76 

IN 
01 
!U 
[II 
HI 
DX 
IN 
IN 
D! 
III 
nr 
!N 
D! 
Hl 
DI 
IN 
01 
It~ 

DI 
I: I 
D1 
T" A" 
DI 
I hI 
DI 
II\! 
01 
IN 
Dl 
DI 
IN 
DI 

23:47 
23:47 
01: 38 
01 : :::~,,: 

17:32 
17:52 
19: 14 
21: :;:5 
~1: 35 
::2:46 
22:46 
OO:O? 
00:09 
01: 1:3 
01: 18 
17: -18 
17: -'(.8 
19: 12 
19: 12 
20: 18 

3 X 
3 X 
3 X 
3 X 

"3 X 
3 X 
3 X 
3 X 
::: X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
2 X 
2 X 
2 X 
'"> " ... ,., 
"'". ", ..:- ~~ 

20: 18 2 X 
(to:~9 2 X 
00: 19 2 X 
01; 52 2:~ 
01: 52 2 X 
17:37 2 X 
17:37 2 X 
1',,:19 2 X 
1;1; 1-;' 2 X 
20:34 2 X 
22: 21 2 X 
22:21 2 X 

1201. 
-999;1, 
-$'999. 
-9999. 

1",-, 
oJ~. 

-9';99. 
.... y99r::'. 
-')999. 
-1;.)';)99. 

132. 
-9999. 
-9999. 
-9~i99. 

135. 
-9999. 

1 :::r", 
-99';"19. 
-9'}99. 
-,,";>99. 
-999'~. 

-99';"19. 
-'i1999. 
-99·~9. 

H·;I. 
-9999. 

145. 
-9999. 
-9';/99. 
-S'99'7. 
-99';>9, 

198. 
-9999. 

1.7 
1.7 
2. 1 
2. 1 
1.7 
1.7 
1.4 
1.2 
1 . ., 

1.2 
1.2 
1.6 
1.6 
1 c, 

1.9 
2. 0 
2. 0 
1.7 
1.7 
1.5 
1.5 
1. 4 
1.4 
1.9 
1.9 
1.9 
1.9 
1.7 
1.7 
1.5 
1.3 
1.3 

VIABILITY- A=ALIVE; S=-STUNNED; D=DEAO 

19.5 
27. 0 
19.0 
;:4.0 
20. 4 
30, 0 
20. 0 
20. 0 
27. 0 
18.7 
27. 0 
20. 0 
27. 0 
19.7 
26. 0 
20. ~I 

3:::.0 
21. 0 
3:3.0 
21. 0 
33. 0 
20. 0 
28. 0 
20. 7 
27. 0 
21. 4 
35. 0 
21. 0 
33. 0 
:33.0 
21. 6 
33. 0 

( 

INITIAL 

A 

o 
o 
o 
2 
o 
1 
o 
o 
o 
1 
o 
o 
o 
3 

13 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
2 
o 
o 
1 
o 

s 

o 
1 
o 
1 

'0 
o 
I) 

1 
o 
2 
1 
1 
3 
6 
1 
o 
o 
o 
o 
I) 

o 
3 
1 
4 
1 
1 
o 
1 
o 
o 
1 
o 

D 

o 
o 
1 
1 
1 
2 
2 
1 
3 
5 
2 
I:.. 
2 

32 
:3 
2 

.: 
-' 
5 
o 
2 
3 
4 
9 
5 

:::: 
4 
3 

11 
20 

PUi';P STATUS- P'"' ~. OF PUI'lPS OPERATING; M=~IODE OF OPERATION 

3 Hr;'::; 

A D 

o 
o 
o 
2 
() 

1 
o 
o 
o 
1 
.) 

o 
o 
2 
'" -' 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

1 
o 
3 
o 
o 
o 
o 

(J 

1 
1 
2 

" ... 
2 
2 
3 
1 
:;: 
"j' 
,-
'-' 

3';-: 

1"1 
2 

r 
~. 

"' ...) 

I) 

2 
/:.. 
~ 

'-' 
1 :;:: 

:";: 
1 
1 

1 :';: 

20 

NUi'mER OF WDIVIDUALS 

6 HRS 

A 0 

o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
5 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 

o 
1 
1 
2 
1 
3 
2 
2 
3 
8 
3 
7' 
:5 

40 
17 

2 
1 
5 
5 
o 
2 
1:.. 
c-._' 

l 'J 
~, 

8 

6 
4 
3 

13 
20 

12 HRS 

A 0 

o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
4 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 

o 
1 
1 
2 
1 
3 
2 
2 
3 

s 
3 
7 
:5 

40 
18 

2 
1 
5 
5 
o 
2 
6 
5 

13 
8 
1 
1 
6 
4 
3 

13 
20 

24 !-iRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
::; 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 

o 
1 
1 
4 
1 
3 
2 
2 
3 
8 
3 
7 
5 

41 
19 

2 

5 
:5 
o 
2 
6 
5 

13 
8 
1 
1 
(:. 

4 
3 

13 
20 

(F=FULL - T=THROTTLED - X=UNLNC'WN) 
~n'""STATION; OI=DISCHARGEi IN=INTAKE 

1.1-43 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 

o 
1 
1 
4 
1 
3 
2 
2 
3 
8 
3 
7 
5 

41 
20 

2 
1 
:5 
5 
o 
2 
6 
.: 
~, 

13 
8 
1 
1 
(:. 

4 
3 

13 
20 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 

o 
1 
1 
4 
1 
':0 ..., 
2 
2 
3 
:3 
3 
7 
:5 

41 
21 

2 
1 
:5 
5 
o 
2 
I:, ., 
...) 

1",· 
.J 

8 
1 
1 
6 
4 
3 

13 
20 

96 HRS 

A D 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
1 
4 
1 
3 
2 
2 
:3 
8 
3 
7 
'" .J 

41 
22 

2 

5 
5 
o 
-, ... 
6 
5 

13 
8 
2 

(:. 

4 
3 

13 
20 



( 

E~;TR;'1a!~~ENT V1ABILITY-CLUPEIDAE- Lf~RVA:: 

TEMP. 
DA7E ST n:-:E P N 

CCtlD. 
cum;o) TIDE (C) 

~;:/:.8/76 

'j.' .• ,':. C/7~· 

'.).~/:. r; /76 
,'.\,;, "':.:':;/71::" 
'-;1.:,/::'1.' I-S 
Ob/~~~ //6 
'-;(.';>/':-~! /7 r::' 
(;/.. ... /:":: 1./";-'-' 
:~::./::.!. " 71;· 
. ::.::. r~-.:: 

O:j': .:~ 1. /; :;. 
t',; ;'/;;. A /':-~. 

(>;,/:: 1.: 7/;. 
\·;,~./:-~:"'/7 ~. 

~ .... ' i;.,' .-~ J. .. 7 .:', 
,:;,1:. r~ . ... j:': .;. 
.:' ~ . ./ :~ 1.1 -,- .:. 
')6!'~1/7b 

O,~J';~1/'76 

06/21/76 
06/~2~'76 

06/:!2!76 
1).~,/~~LI7':" 

(: I~'. 1:::-:: /,' .~. 
C'·~./:~2/7.'S 

C·:' /~?/7,:'. 
(j·::'/:~2/7~ ... 
f~'·':l~::2/76 

t)(;./:~2/76 

06122176 
OU22/76 
C;~/'22/76 

IN 
nI 
"'ot 
>I' 

[. I 
HI 
r:;i 
I j"! 

[,1 

I " .< 

21 
r I. 
DI 
,11 
CI 
:~ 

fr 
r; I 
[I: 
IN 
DI 
IN 
D! 
!:-.J 
[:1 

iN 
Dr 
IN 
[;1 

Hl 
D1 
IN 
01 

00: 17 
C:): 17 
O!: 21j. 
01; 2r)' 
17: ~~:'3 
17: 3:'":: 
18: 2,::" 
1[;:.: ::::'6 
!"i': 21 
19:2 
20: 1 
20: ::. 
"?". r-•. v. __ IJ. 

20: ::'~1 
:? 1: .~.: 
~::: 1 : 41 
22: J~ .. + 
22: L',t; 

23::].';, 
23:36 
00:24 
co: 24· 
01: 10 
O!:10 
C2:00 
')2: (;0 
17:38 
17: :;·8 
18:21 
1.3: 21 
1S':01 
19:01 

2 X .-~/9~}? 

2 X --';9:)9, 
2 X :2:.9. 
2 X ·-~·9~:9. 

3 X 1~)6. 

3 X '-S"::-':·~9. 
3 X ·-9'i~i? 

3 ~ -;:';"')9. 
3 X -·i·;"~~9. 

'3 X '-';"';;~"? 
3 X '-9';;:-:'9. 
3 X· ·-·79~/9. 

3 X --;;9:)9. 
3 X '-'/<) ~)9. 

3 X 1/' 6. 
3 X ... ·;:·';i}9. 
3 X ·-))·~:':.)9. 

3 X _-;1'Y';);'I, 

3 X ·-·~J'~·~·}9. 

3 X -9;J~v;J. 

3 X-9999. 
3 X ·-99';iS'). 
3 X -99~~9, 

3 X ·-S',?·;~9. 

3 X li~l. 

3 X -99:19 
3 X 1~j2. 

3 X -99~),? 

3 X -';1';:"19';1. 

3 X -·~·999. 

3 X -99 /)9. 
3 X -;"9';)9. 

. -;. 
J.. ~ 

1.3 
1.5 
1.5 
1.8 
1.3 
1.9 
1.9 
2. 0 
2. 0 
2. 1 
2. 1 
2. 1 
2. 1 
2. 1 
2. 
1.9 
1.9 
1.8 
1.8 
1.6 
1. ,:;. 
1.5 
, c
..&.. --I 

1.5 
l.~ 

1.6 
1. /;, 
1.8 
1.8 
1. ~; 

1. ~: 

VIA3ILITY- A=ALIVE; S=STUN~E~; D=~EAD 

21. 0 
29. 0 
21. 5 
27. 0 
23. 2 
33. 0 
2:=:.0 
:;:3.0 
23. 0 
3:3. 0 
2:=:.0 
:::3.0 
23. 0 
33. 0 
2::. 1 
:':::;:.0 
23. 0 
32. 0 
22. 0 
:;:2.0 
22. 0 
31. 0 
22. 0 
:~:(;. 0 
22. 5 
2-;1. t) 

2'::-.8 
::2. 0 
23. 0 
33. 0 
23. 5 
:;:3.0 

INITIAL 

A 

o 
o 
o 
o 
3 
o 
2 
o 
3 
o 
3 
o 
o 
o 
6 
o 
2 
o 
3 
o 

() 

1 
o 
.... 
'-' 
1 
1 
o 
5 
o 
3 
t) 

~ 

o 
o 
o 
1 
5 

o 
o 
o 
1 
o 
2 
o 
1 
o 
1 
o 
1 
1 
3 
2 
1 
o 
:2 
2 
2 
1 
4 
o 
:=: 
o 

P~~? STATUS- p~ # OF FUM?S OPERATING; M=MODE OF OPERATION 

D 

.:. 

-~ 
:::: 
2 
5 

10 
6 
~. 

4-
7 
~~ 

4 
1 
:.:; 
2 
:.:; 

4 
(;. 

4 
2 
3 
2 

S' 
"'" -' 
7 

1 
5 
,,
-' 
4 
~ 
. .J 

~ ._' 

( 

3 HR:=. 

H D 

<) 

I) 

f) 

o 
1 
o 
!) 

o 
1 
o 
o 
o 
.. ) 

o 
1 
o , 
.l 

o 
1 
o 

\) 

o 
o 
o 
o 
1 
o 
4 
o 
1 
o 

2 
4 
3 
3 

12 
11 

-;> 
6 
6 
7 
7 
.q. 
.3 
:3 
g 

.::: 
6-
I:" 
7 
3 
6 
4 
3 
9 

10 
10 

:::: 
6-

10 
'1 

10 
5 

NUMBER OF J.\'!DIVIPUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 

2 
4 
3 
3 

13 
11 

9 
6 
7 
7 
7 
4 
3 
3 
9 
3 
7 
.~ 

8 
3 
7 
4 
:=: 
9 

10 
10 

.q. 

6 
14 

4 
11 

5 

12 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 

2 
4 
3 
3 

1 ·:> 
''-

11 
9 
6 
7 
7 
7 
4 
3 
~ 

"> 

9 
..:;, 

7 
6 
8 
3 
7 
4 
3 
9 

10 
10 

4 
6 

14 
4 

11 
5 

24 HRS 

A D 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

2 
4 
3 
~ 

""' 13 
11 

9 
6 
7 
7 
7 
4 
:=: 
:3 
9 
3 
7 
6 
8 
3 
7 
4 
3 
9 

10 
10 

4 
6 

14 
4 

11 
5 

(F'~FULL - T=THROTTLED - X=UNKNOWN) 
ST'-"'ST?,TiS:l; DI"'DISCHr,F:GE; IN"'INTAKE 

1.1-44 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

2 
4 
3 
3 

13 
11 

9 
6 
7 
7 
7 
4 
3 
3 
'} 

3 
7 
6 
8 
3 
7 
4 
~ 
~, 

? 
10 
10 

4 
6 

14 
4 

11 
= ~, 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

2 
4 
3 
3 

13 
11 

9 
6 
7 
7 
7 
4 
3 
3 
~ 
3 
7 
6 
8 
3 
7 
4 
3 
9 

10 
10 

4 
6 

14 
4 

11 
5 

( 

96 HF,S 

A D 

o 
o 
o 
o 
o 
o 
o 
(> 

o 
o 
(> 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

L;. 

:=: 
~ 

'" 13 
11 

9 
6 
~ .. 
7 
7 
4 
3 
3 
'} 
~ 

'" .., 
I 

6 
8 
3 
7 
'I-
3 
9 

10 
10 

4 
I;. 

1"'1-
4 

11 
5 



( 

ENTF:A ItIMENT V I AS I LI TV -CLL'PE IDAE - LP RVAE 

NUMBER OF INDIVIDUALS 
----------------------------------------------~--------------------------

DATE ST 

O~/22.176 IN 
0(;../';';;/76 01 
0(j/.2::./76 IN 
06/;'2;-16 01 
0':./ :'2/71:.. H·J 
O;·/:::::-:/7~ DI 
(:.:,/ ;'.2/76 lei 
r; 1:t/;',2/7/J Dl 
(···~·/:~:2/"7S IN 
':.~./.; ;~/7~ D1 
(',';./.~ ~~/7·~ i. ~ J 
O':.../:-:::.'2/7·'J [II 
(;·~.j;::'217.';. I~~ 

(~./:::::i7.:' Dr 
(,~'/-:'.::':/76 IN 
(~I;;,;~.::;Fl/:; 01 
0·S/;::;/7(:,. IN 
('~./~: .. ::/7·;· DI 
c .:. /-::·;:.F~·6 I ;'~ 

o ~./::.::./7 .. ; Dr 
0/-)/:;.3 .. /'76 1,..,1 

O·S.<:~;/7·'> Dr 
C'.:../,:"::;/76 IN 
C~'/7.3/76 01 
·.:'.~'/:"::;/7.':.> IN 
C'~/;=::;/7/j . DI 
0·;'/;"3,/7 I;., IN 
01;./23/76 Dr 
(;·';,1:'-::;/76 IN 
06/:'3/76 Dr 
06.123/76 IN 
06/23/76 01 

TIME P M 
eOi'D. 

(u~'ii-'O) 

19:42 
19:42 
20:22 
20:22 
21: 04 
21.:01 
21: 45 
21:43 
22: 2~r) 
22: :;:) 
23:09 
23: O'r 
2~,: ::;0 
1:;::50 
00:29 
00:29 
01: 09 
Cl: 09 
02.04 
02: o·:} 
17:::;;0 
17:50 
1~:: 28 
18:28 
1';': 03 
19:03 
1';': 42 
19:42 
20:20 
20:20 
21;02 
21: 03 

3 X ..... -;/9';9. 

3 X -99-;9. 
3 X -'>'9;:9. 
3 x -9959. 
3 X -99;:9. 
3 X -$";":;9. 
3 x -?9;:'9. 
:: x -99;'9. 
3 X 176. 
3 X -9$'S:'9. 
3 X -99S9. 
3 X -9?S9. 
3 X -9';.1;9. 
3 X -99:':9. 
3 X -99';S>. 
3 x -99;:'9. 
3 X -9';'';:9. 
8 X . -9?5? 
:3 X un.' 
3 x -9';)';"9. 
3 X 1::.2. 
3 X -99~~ 

3 X -99~9. 

3 X -99;'~ 

3 X -9";,';'9. 
3 X -99;· ';1. 
3 X -99';:9. 
3 X -99~'9 .. 
3 X -99'i9. 
3 X -99';:9. 
3 X -99;'9. 
3 X -99$'9. 

TEMP. 
TIDE (C) 

1.9 
1.9 
2. 0 
2. 0 
2. 1 
2. 1 
2. 1 
2. 1 
2. 0 
2. 0 
2. 0 
2. 0 
1.9 
1.9 
1.7 
1.7 
1.6 
1 6 
1.5 
1.5 . ~ 
.L, .J 

1.5 
l.b 
1.6 
1.7 
1.7 
1.9. 
1.9 
2. 0 
2. 0 
2. 1 
2. 1 

24. 0 
34. 0 
21.0 
34. 0 
2 /+.0 
::::4.0 
24. 0 
33. 0 
23. 6 
:;:3.0 
23. 0 
32, 0 
23. 0 
31. 0 
23. 0 
30. 0 
28. 0 
23. 0 
~-. • r.;" 
.L . .j. oJ 

28. 0 
23. 1 
:::3.0 
23. 0 
::::3.0 
24. 0 
33. 0 
24. 0 
33. 0 
~1. 0 
:::4.0 
24. 0 
::::4. 0 

VIA3ILITV- A-ALIVE; S-STUNNED; D=DEAD 

A 

INITIAL 

1 
o 
I} 

o 
o 
o 
1 
o 
(;, 

Q 
8 
o 
4 
1 
2 
(I 

1 
o 
4-
1 
o 
o 
o 
o 
1 
o 
2 
o 
4 
o 
~ 

-' 
o 

s 

2 
o 
o 
o 
2 
o 
2 
o 

13 
o 
3 
o 
2 
o 
"" ._' 
o 
o 
1 
Ij. 

o 
3 
o 
o 
o 
:2 
o 
o 
o 
:2 
o 
:3 
o 

PUN? STATUS- P= # OF PUMPS OPERATING; M=MODE OF OFERI~TION 

D 

2 
5 
3 
3 
3 
4 
3 
8 

11 
(;, 

8 
11 

1 
:2 
C.' ._. 
2 

1 '" 
.J 

o 
5 
:3 
4 
6 
2 
4 
o 
<"" 

-' 

3 
3 
~ 
.J 

r
-' 

11 

::: HRS 

A D 

1 
o 
3 
o 
o 
o 
1 
o 
,(:. 

o 
= -' 
o 
4-
o 
2 
o 
o 
o 
3 
o 
(} 

o 
o 
o 
o 
(> 

2 
o 
1 
o 
4 
o 

:3 
<1-

5 
:3 

::;:'1-
'::. 

1 i~ 
11 

:::: 
3 

10 
2 

1-1 
1 

10 
9 
7 
f;;. 

2 
4 
3 
5 

::; 
::: 
r-._' 
9 

11 

6 HRS 

A D 

1 
o 
1 
o 
o 
o 
o 
o 
2 
o 
1 
o 
2 
o 
2 
o 
o 
o 
:::: 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 

4 
5 
(;, 

3 
::; 
4 
b 
8 

28 
6 

13 
11 

5 
..... 
.J 

10 
2 

14 
1 

10 
9 
7 
6. 
2 
4 
3 
5 
2 
:,::: 

9 
::; 

12 
11 

(F=FULL - T~THROTTLED - X~UNKNOWN) 

ST=STATION; DI=DISCHARGE; IN=INTAKE 

1.1-,15 

12 HRS 

A D 

1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

1 

o 
o 
o 
o 
o 

4 
5 
7 
3 
r: 
.J 

4 
6. 
8 

29 
6 

19 
11 

7 
3 

10 
2 

14 
1 

13 
9 
7 
6. 
2 
4 
3 
5 
2 
3 
9 
5 

1 ~. -=-
11 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 

5 
5 
7 
3 
5 
4 
b 
8 

30 
6. 

19 
11 

7 
3 

10 
2 

1-4 
1 

13 
9 
7 
6 
2 
4 
3 
5 
2 
3 
9 
5 

13 
11 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

5 
5 
7 
3 
5 
4 
6 
8 

30 
6. 

19 
11 

7 
3 

11 
2 

14 
1 

13 
9 
7 
b 
.L 

4 
3 
5 
2 
3 
9 
5 

13 
11 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

5 
5 
7 
3 
::; 
4 
6 
8 

30 
6. 

19 
11 

7 
3 

11 
2 

14 
1 

13 
9 
7 
b 
2 
4 
3 
5 
2 
3 
9 
5 

13 
11 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 

.0 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

5 
5 
7 
3 
5 
4 
b 
8 

30 
6 

1';' 
11 

7 
..... 
'" 11 
2 

14 
1 

13 
9 
7 
6 
2 
4 
3 
5 
3 
3 
9 
5 

13 
11 



( 

"'iHRAH,r~r.::NT VIAE;ILITY-CLUPEIDAE- L~RVAE 

TEMP. 
D~\TE ST TIME P M 

COil!D. 
(U11l-:Q) TIDE (C) 

0/:"/2::'/76 
O':j/~3/7~ 

(;':'.1/ ::":;;/7Ij 
c·: /'7.:.:/"7/;.. 
~ <;.;. ,:.:~.: /7.~ 

( ' .. '" : ... :;" /7 .:" 
c·:,,' ;~.:! /76 
06/2~:/76 

(G/:~/~~ 

(1:"/ .:. '( .'-:.'.;. 
('~/:~:.'·~/·i.::" 

(:::: ~.·:/·/I:. 
(.~ /:,:/; / 76 
(;6,···2~./7~ 

G6'~~!76 

C6:1,0/76 
O~,/~·;/76 

(',~,/:·~'/7:S 

06/Z~/7~ 

06/:~/76 

G6/:~/76 

OS./~~/76 

06/;4/76 
06/24/76 
06r2~/7b 

O~/':~/76 

O~./~~/76 

06/=4/76 
06/:4/76 
06/24/76 
06/24/76 
06/24/76 

IN 
[;I 

IN 
DI 
T' • .' , 
fJ I 
iN 
~I 

iN 
DI 
IN 
Dr 
IN 
D1 
IN 
DI 
IN 
:) I 
IN 
Dr 
:iN 
DI 
IN 
Dr 
IN 
Dr 
IN 
D1 
IN 
Dr 
w 
Dl 

21: 48 
21: l H3 
22:26 
22' 2/~ 
";- -
L';': Ub 
2~~: 0,;. 

::.3:43 
23:43 
00: 19 
0':': 19 
OO:r::;9 
00: ~';J 
o ~: :8 
01:38 
17: "',5 
17:45 
1::::: 25 
18:25 
19:09 
19:09 
~ 'j: 5-1-
19: :::'04 
20: :;:5 
LO: :::5 
21: 19 
21: 19 
22:02 
22:02 
22:44 
22: lj·4 
23:22 
2.3:22 

3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
:;: X 
:::: X 
:::: X 
3 X 
3 X 
3 X 
:,) X 

3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 )~ 

3 X 
3 X 
:;: X 
3 X 
3 X 

'.49, 
-997'? 
--;";-1'79. 
..... 9999. 
--;1';:-0;.9. 
-;;;:~i'? 

-99;:-;1. 
-9~}79. 

--;"9~j9. 

-;'''?~9. 

-99'79. 
-99'79. 

143. 
-99;'9. 

1!::'6. 
-'r";:';·9. 
-99';:'9. 
-9',''''9. 
-9;;,:}";:-, 
-990;.9. 
-99S';7. 
-9';/';9. 
-"":)''''9. 
-",)-;!-;:S'. 

--;>9$':;'. 
-99S9. 

1!2"5. 
-; ... ~·;9. 
-99';'-;', 
-99S'9. 
-99;:·? 
-99$9. 

2. 2 
'"J -, -. "-

2. 2 
2.2 
2. 2 
2. 2 
2. 1 
2. 1 
2. 0 
2. 0 
1.8 
1,8 
1.7 
1.7 
1.3 
1.3 
1.4 
1.4 
1. 6 
l. t., 
1.8 
1. 8 
1.9 
1.9 
2. 1 
2. 1 
2. 
2. 
2. 2 
2. 2 
2. 1 
2. 1 

VIADILITY- A=ALIVE; S=STUNNcD, D=DEAD 

23.9 
33. 0 
24, 0 
33, 0 
24. 0 
33. 0 
24. 0 
33. 0 
24. I) 

33. 0 
24. 0 
3:'::.0 
2~:. 3 
33. 0 
2::'::.7 
33. 0 
2'1·.0 
;::3.0 
24. 0 
33. {) 
2'1·.0 
34. 0 
2,1.0 
34. 0 
2'L 0 
3~. 0 
24. 1 
34. 0 
2-':,.0 
34. 0 
25. 0 
:;:~3. 0 

INITIAL 

A 

6 
o 
4 
(I 

4 
o 
5 
o 
1 
o 
2 
o 
1 
o 
1 
o 
I;. 

o 
o 
o 
7 
o 
6 
o 
4 
o 
4 
o 
3 
o 
.? 
~. 

o 

s 

3 
1 

11 
o 
'C. 

(: 
.~ -::. 

:2 
2 
o 
'" .J 

o 
4 
o 
3 
1 
9 
o 
2 
o 
= ~, 

o 
12 
o 
::: 
o 
4 
o 
3 
o 
8 
o 

.D 

4 
, 
5 

11 
7 
b 

10 
11 

6 
12 

2 
3 
3· 
6 
~ 
.J 

14· 
2~ 

13 
6 

10 
10 
12 

I;. 

10 
19 
13 
15 
10 
14 
16 
11 
17 

PUI1? STATUS- P= # OF PUMPS OPERATING, M=MODE OF OF'ERATIOI'l 

::; HRS 

A [! 

5 
o 
2 
o 
1 
o 
3 
o 
1 
o 
4 
o 

o 
1 
o 
4· 
o 
o 
o 
b 
o 
I) 

o 
o 
o 
1 
o 
2 
o 
1 
o 

8 
.~.: 

1 :::; 
11 
12 

(:. 

20 
1 ':, 

~, 

::~: 

12 
= .J 

:::: 
7 
6 
a 

1 '~ ._' 
36 
13 

8 
10 
E 
12 
l·t 
10 
26 
1 -::· 

.~ 

.-,'7' 

10 
18 
16 
2/~ 

17 

NUMBER OF TNOrVIDUALS 

6 HRS 

~{ D 

1 
o 
() 

o 
o 
() 

o 
o 
o 
o 
o 
o 
o 
Q 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 

12 
8 

20 
11 
1 ·~ 
~. 

b 
23 
13 

'? 
12 

9 
..... .:, 

e 
6 
9 

15 
",:. ~..) 
",,'J 

13 
8 

10 
22 
1·-, 
~ 

24 
10 
2{' 
13 
22 
10 
1';' 
16 
2:5 
17 

12 HRS 

A D 

1 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

12 
r, 
':> 

20 
11 
1-:> . .... 

6 
23 
13 

9 
12 

9 
3 
8 
6 

'" 15 
;:::8 
13 

8 
10 
22 
12 
24 
10 
26 
1.3 
22 
10 
20 
16 
')e.-:
~ • ..J 

17 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

13 
8 

20 
11 
13 

6 
23 
13 

9 
12 

';I 

3 
:=: 
6 
9 

15 
38 
13 

8 
10 
22 
12 
24 
10 
26 
13 .., ..... 
;;....J 

1e 
20 
16 
25 
17 

(F~"'FULL - T<=THROTTLED - Xc'UN: .. NOWN) 
ST=STATION; DlmDISCHARGEI IN=INTAKE 

1.1-46 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

13 
8 

20 
11 
13 

b 
23 
13 

9 
12 

';) 

3 
r. 
." 

b 
9 

15 
38 
'-3 

8 
10 
22 
12 
24 
10 
26 
13 
23 
10 
20 
1 L~ 
25 
17 

72 HRS 

A D 

o 
0' 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

13 
3 

20 
11 
13 

/:.. 
23 
13 

9 
12 

9 
3 
8 
b 
9 

15 
:;:9 
13 

8 
10 
22 
12 
24 
10 
26 
1 ..... • .:> 

23 
10 
20 
16 
25 
17 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
~ 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

13 
8 

20 
11 
13 

6 
23 
1 _· 

'J 

9 
12 

9 
3 
8 
6 
9 

15 
39 
13 

8 
10 
22 
12 
24 
10 
26 
13 
23 
10 
20 
16 
25 
17 



E.!·I'RAINt'1ENT VIABILITY-CLUPEIDAE- LARVAE 

DiHE 

06/2~;76 

06/2~/76 

061:'~J'7b 

O~./::3/76 

0~':~/76 

O~'~S/76 

06'23/76 
~6,~~.f76 

C6(~8/76 

06.:28/76 
C~/2S/76 
06/28/"76 
C··~~~28/76 

0~.!~8/7b 

(b/:.~/7b 

O~::8/76 

06/~8/]~~ 

06/:8/76 
06/~S/76 

06~~28/76 

06:~8/76 

O&'28/7~ 

0(./:;.:::/76 
OtJ2:=':/7b 
(.t,/?::;/7/;, 
-: ":.·/:"'i'/71:> 
(;j~./2.~:/7j:' 

(ll,,/29 /7 6 
(:/~ ·~2·~J /7/~ 

O,~./29/7.~. 

C,:·/:::';' /76 
(J6IL';'I?6 

ST 

IN 
DI 
H~ 

DI 
:;:;~ 

01 
IN 
DI 
HI 
DI 
IN 
D1 
H" 
"=:1 
p~ 

1)1 
IN 
1:'>1 
[II 
IN 
DI 
IN 
DI 
IN 
[II 
IN 
£II 
IN 
DI 
IN 
£II 
IN 

TIME 

00:01 
00:01 
00:42 
00:42 
OL: 20 
01: 20 
01: 59 
01: 59 
17:39 
17: 3';:' 
18:20 
18:20 
1';;: 03 
1',): 03 
19: :~5 
1 ~.;': L!·5 
20:20 
21: 30 
21: 3,) 
22:06 
22:06 
22:51 
22:51 
23::3;3 
23:3:3 
00: 19 
00: 19 
01: 04 
01: O·'} 

01: 43 
01: 43 
17:50 

P M 

3 X 
3 X 
::;: X 
3 X 
3 X 
3 X 
3 X 
3 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
:2 X 
2 X 
2 )( 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
3 X 

CONDo 
Wj'1HO) 

-9999. 
-99".19. 
-9 ':i ';»9, 
-9999. 
-0:::'999. 
-;'999. 

1!":i3. 
-'r9';.19. 

172. 
-9'~'n, 

-9999. 
-·~J95·~}. 

--;0999. 
-999'~. 

-99';:';), 
-999~ 

~~~ 

~~~ 

-9999. 
1·~:3. 

-9999. 
-9";199. 
-9999. 
-99'19. 
--;I;/9'r. 
-99$9. 
-9999. 
-9999. 
-9999. 

1~6. 
-9';199. 

178. 

TIDE 

2. 1 
2. 1 
2. 0 
2. 0 
1.9 
1.9 
1.7 
1.7 
1.4 
1.4 
1.3 
1 ~ . '" 
1.2 
1.2 
1.6 
1.2 
1.3 
1.6 
1.6 
1.8 
1.8 
2. 0 
2. 0 
2, 1 
2, 1 
2. 2 
2. 2 
2. 3 
2. 3 
2. 3 
2. 3 
1.5 

VIA8ILITY- A=AL,IVE; S=STUNNE[I; D",DEAD 

TEMP, 
(C) 

24. 0 
34. 0 
24, 0 
33. 0 
24. 0 
32, 0 
23. 7 
33. 0 
25. b 
26, 0 
25. 5 
26. 0 
25. 5 
2/.;,.0 
25. 5 
26. 0 
25. 0 
24.0 
25. 0 
24. 6 
25. 0 
24.6 
25. 0 
24. 6 
26. 0 
24. 5 
26. Q 
24. 5 
27. 0 
24. ';J 
28. 0 
25. 2 

INITIAL 

A 

5 
o 
5 
o 
3 
o 
5 
I) 

2 
o 
1 
o 
o 
o 
1 
o 
3 
2 
o 
4 
o 
3 
o 
2 
o 
4 
o 
9 
1 
o 
o 
1 

s 

9 
o 

13 
3 
2 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
4 
1 
1 
2 
1 
1 
o 
(I 

2 
2 
o 
2 
1 
3 
1 
o 

PU;"IP STflTUS- P'" * OF PUMPS OPERATING. M=MODE OF OPERATION 

D 

14 
16 

8 
10 

6 
9 
6 
6 
1 
6 
1 
o 
2 
o 
2 

>7 
oJ 

4 
2 
5 
5 
5 

12 
9 
.-. 
.~ 

5 
5 
5 
I;, 

2 
o 
o 

( 

:.3 HRS 

A D 

2 
o 
4 
I) 

1 
o 
2 
o 
2 
o 
1 
o 
o 
o 
o 
o 
1 
o 
o 
1 
o 
1 
o 
1 
o 
1 
(I 

3 

o 
o 
1 

21:
I,!; 

2:,;-~ 

1:3 
1.) 

9 
11 

1;;0 

, 
'J 

1 
i) 

2 
,) 

3 

11 
7 
:: 

10 
~ 
~ o 

12 
10 

:) 

10 
5 

1.3 
7 
5 

o 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

2 
o 
2 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
1 

26 
16 
24 
13 
11 

9 
13 

6 
2 
6 
1 
o 
2 
o 
3 
1 

12 
7 
3 

11 
6 
8 

12 
11 

5 
11 

5 
16 

8 
5 
1 
o 

12 HRS 

A D 

2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

26 
16 
26 
13 
11 

9 
13 

6 
:3 
6· 
2 
o 
2 
o 
3 

12 
7 
3 

11 
6 
9 

12 
11 

5 
11 

5 
16 

8 
5 
1 
1 

24 HRS 

A D 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

27 
16 
26 
13 
11 

9 
13 

6 
3 
6 
2 
o 
2 
o 
3 
1 

12 
7 
3 

11 
6 
9 

12 
11 

5 
11 

5 
16 

r, o 

5 
1 
1 

(F=FULL - T=THROTTLED - X",UNkNOWN) 
ST=STATION; DI"'DISCHARGE; IN=:INTAI(E 

1.1-47 

48 HRS 

A D 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

27 
16 
26 
13 
11 

9 
13 

6 
3 
6 
2 
o 
2 
o 
3 
1 

12 
7 
3 

11 
6 
9 

12 
11 
~ 
~. 

11 
5 

16 
8 
5 
1 
1 

72 HRS 

A D 

1 27 
o Ib 
o 26 
o 13 
o 11 
o 9 
o 13 
o 6 
o 3 
o 6 
o 2 
o 0 
o 2 
o 0 
o 3 
o 
o 12 
o 7 
o 3 
o 11 
o 6 
o ';> 
o 12 
o 11 
o 5 
o 11 
o 5 
o 16 
o <3 
o 5 
o 
o 

96 HRS 

A D 

o 28 
o 16 
o 26 
o 13 
o 11 
o 9 
o 13 
o 6 
o 3 
o 6 
o 2 
o 0 
o 2 
o 0 
o 3 
o 1 
o 12 
o 7 
o 3 
o 11 
o 6 
o 9 
o 12 
o 11 
o 5 
o 11 
o 5 
o 16 
o 8 
o 5 
o 1 
o 1 



( 

Ei"1r-:AIN~lENT VIABILITY-CLUPEIDAE- LPRVAE 

[lATE 

06/29/76 
06/29/76 
06/~~/76 

06/29/76 
06/:?/7~ 

06/29/76 
0,;·/;",'/76 
o (~·/~:')/7l:J 
0,:,/':.:','.17 6. 
Ob.l?"';i./76. 
OI~/~9'/76 

(11;.,/29/71;, 

0.':,/2 ';1 /7 6 
OI;./,;:',J/76 
o·~./~:':' / '7 i:... 
UO/:;':,)/76 
0,:'/:;::0.0" 
06./::;0/76 
Ot~ .. /::O/7·~ 
'Y:,/:;:O/7,;, 
(11;../30/76 
l!':·,/:XV7 (;, 
('1~/:;;\)/76 

06/30/7/;
O~,F";0/76 

o (,.r::O/7 6 
0(,./':;.:0/76 
06/::".0/76 
06/.::0/76 
06/:::0/7.':;, 
06/30/76 
06/::':0/76 

ST 

01 
H~ 
[II 
IN 
01 
IN 
DI 
IN 
£II 
IN 
DI 
IN 
Dr 
I ~J 
Dr 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IrJ 
DI 
IN 
DI 
IN 

TIME P M 

17:50 
18:55 
18:55 
1';>: 36 
19:36 
20:23 
20: 2:3 
21: 03 
21: 03 
22: 16 
22: 16 
22:56 
:<2:56 
23;45 
23:44 
00:2'::' 
00:26 
01; 08 
01; 08 
01: 47 
01;47 
17:35 
17: :::5 
18:26 
18:26 
19:05 
19:05 
19:52 
19:52 
20;37 
20:37 
21: 26 

3 X 
3 X 
3 X 
3 X 
3 X 
4: X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
.,. X 
4 X 
4 X 
4 X 
4 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 

COf\D. 
(UMFO) 

-99$9, 
-9999. 
-99S~). 

-~/999. 

-99';:-9. 
--;1;/99. 
-99S9. 
-9S"J'79. 
-·;-9$9. 

1$4, 
-9';:S'9. 
-99";9. 
-9,?'$S'. 
-9 'i,.;:, 9'. 

-9?~'9. 

-Y'?·i9. 
-~J·~$'9 . 
-9999. 
-99$'9, 

211. 
-99S'9. 

177. 
-99$9. 
-9999. 
-9S'$9. 
-?';>-;;"9. 
-~J9S'9. 

-'n;;9. 
-99','9. 
-99';:'9. 
-9999. 
-99~'9. 

TIDE 

1.5 
1.4 
1.4 
1.3 
1.3 
1.2 
1 " 
1.3 
1.3 
1.6 
1.b 
1.9 
1.9 
2. 1 
2. 1 
2. 2 
2. 2 
" ":> -. ..., 
? .... -, .:;, 

2. 3 
2 'j . -' 
1.9 
1.9 
1.7 
1.7 
1.6 
1.6· 
1.5 
1.5 
1.4 
1.4 
1.5 

VIARILITY- A=ALIVEI SmSTUNNED; D=DEAD 

TEMP, 
(C) 

34. 0 
25. 0 
34. 0 
25, 0 
34. 0 
25. 0 
27. 0 
25. 0 
33. 0 
25. 0 
31.5 
25. 0 
:::2. (I 

25. 0 
31. 5 
2~. 0 
31.0 
2~:. 0 
30. 5 
25. 2 
29 5 
25. 4 
3~. 0 
25. 0 
35. 0 
25. 0 
35. 0 
25. 0 
35. 0 
25. 0 
~:5. 0 
25. 0 

INITIAL 

A 

o 
o 
Q 

2 
o 
o 
o 
3 
o 
1 
o 
1 
o 

.3 
o 
5 
o 
2 

Q 
o 
o 
1 
o 
1 
o 
1 
o 
1 
o 
o 
o 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
1 
2 
2 
1 
o 
1 
4 
2 
3 
o 
o 
o 
o 
C) 

o 
o 
1 
o 
1 
o 
o 

D 

F'lJi1P STATU8- p", ~ OF PUMF'S OPERATING! M=MODE OF OPERATION 

o 
2 
o 
1 
1 
1 
3 
4 
1 
4 
8 
4 
2 
7 
4 
2 
9 
4 
3 
4 
(:. 

o· 
I) 

o 
1 
o 
o 
1 
o 
o 
o 
1 

(-', 

:::i HRS 

A [I 

o 
o 
o 
1 
o 
o 
o 
2 
o 
o 
o 
1 
o 
2 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 

o 
2 
o 
2 
1 
1 
3 
." ._' 

6 
9 
.:' 

-' 
4 

10 
::; 
6 

10 
10 

5 
7 
6 
1 
o 

1 
1 
o 
3 
o 
1 
o 
1 

NUMBER OF INDIVIDUALS 

.:. HRS 

A D 

o 
C) 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
2 
o 
3 
1 
1 
3 
7 
1 
6 
9 
6 
4 

12 
5 
6 

10 
10 

::; 
7 
6 
1 
o 
1 
1 
1 
o 
3 
o 
1 
o 
1 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
2 
o 
3 
1 
1 
3 
7 
1 
6 
9 
6 
4 

12 
5 
7 

10 
10 

5 
7 
6 
1 
o 
1 
1 
1 
o 
3 
o 
1 
o 
1 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
2 
o 
3 
1 
1 
3 
7 
1 
b 
9 
6 
4 

12 
5 
7 

10 
10 

5 
7 
6 
1 
o 
1 
1 
1 
o 
3 
o 
1 
o 
1 

(F"'FULL - T=THROTTLED - X=UNKNOWN) 
ST'-'STATION! DI=DISCHARGE; IN""JNTAI(E 

1.1-48 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
2 
o 
3 
1 
1 
3 
7 
1 
6 
9 
6 
4 

12 
5 
7 

10 
10 

5 
7 
6 
1 
o 
1 
1 
1 
o 
3 
o 
1 
o 
1 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
~, ... 
o 
3 

3 
7 
1 
6 
9 
6 
4 

12 
5 
7 

10 
10 

5 
7 
6 
1 
o 
1 

·1 
1 
o 
3 
o 
1 
o 
1 

96 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
2 
o 
3 
1 
1 
3 
7 
1 
b 
9 
6 
4 

12 
co 
~, 

7 
10 
10 

::; 
7 
6 
1 
o 
1 
1 
1 
o 
3 
o 
1 
o 
1 



( 

ENTRAIN/,·;:t,,'· 'I' (,] IL., Ir{-f:;L Ur:·Eln.~;E- LARVAE 

TEMP. 
DATE ST TIME P M 

CONDo 
(Ut'iHO) TIDE (e) 

06/30/76 
0&/30/76 
06/30/76 
06,20176 
00/:0/76 
06/30/76 
06/30/76 
07/01/76 
07;'01/76 
O·;.·~Gl.!7b 

0:;01/76 
07/C1/76 
0~/'C!/76 

07/01/76 
07/(1/76 
()7/(]/7b 

0//Cl/76 
07/01/76 
07/C1/76 
07/01/76 
07/01/76 
07/01/76 
07/(1/76 
07/01/76 
07/Cl./76 
07/01/76 
07/01/76 
07/01/76 
07/01/76 
07/01/76 
07/01/76 
07/02/76 

Dl 21; 26 :3 X 
IN 22;08 3 X 
DI 22:08 :3 X 
IN 23;02 3 X 
Dr 23;02 :3 X 
IN 23:42 3 X 
01 23:42 3 X 
IN 00:30 3 X 
[II 00: ~:o 3 X 
1;\1 01: 11 3 X 
DI 01: 11 3 X 
IN 01:57 3 X 
01(,)1 ;57 3 X 
IN 17:23 4 X 
01 17: 23 4 X 
IN 18:06 4 X 
01 18: 06 4 X 
iN 18: 51 4 X 
DI 18:51 4 X 
IN 19:39 4 X 
01 19:39 4 X 
IN 20; 18 4 X 
DI 20: 18 4 X 
IN 21:03 4 X 
D1 21: 03 4 X 
IN 21:44 4 X 
DI 21:44 4 X 
IN 22:40 4 X 
DI 22:40 4 X 
IN 2:3: 20 4 X 
01 23:20 3 X 
IN 00; 10 4 X 

-$'999. 
184. 

-9999. 
-9'::99. 
-9999. 
-9999. 
-9~J99. 

-·~999. 

-9999. 
-9";199. 
-9·;J99. 

184. 
-999·~. 

200. 
-9999. 
-9999. 
-9'''99. 
-9'799. 
-5"/';'$'5/. 
-9'1'-;;9. 
-9';/99. 
-9999. 
-9999. 
-99S9. 
--;;·9';;'? 
-9999. 
~";/999. 

-'n';;9. 
-99$9. 

15'1. 
-99S:"9. 
-99$9. 

1.5 
1.6 
1.6 
1.8 
1.3 
2. 0 
2. 0 
2. 2 
2. 2 
2. 3 
2. 3 
2. 4 
~. 4 
2. 1 
2. 1 
1.9 
1.9 
1.8 
1.8 
1.7 
1.7 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.6 
1.6 
1.8 

VIABJLITY- A=ALIVEJ S'=STUNNE[I; D==DEAD 

~i5. 0 
24. 1 
35. 0 
25. 0 
33. 0 
25. 0 
:~5. 0 
26. 0 
34, 0 
25. 0 
33. 0 
25. 0 
31.5 
26. 0 
34. 0 
2.5. 0 
34. 0 
2~::;. 0 
34. I) 

25. 0 
34. 0 
25. 0 
34. 0 
26. 0 
34. 0 
25. 0 
34. 0 
25. 0 
34. 0 
25. 3 
32. 0 
25. 0 

A 

INITIAL 

o 
3 
o 
2 
o 
2 
o 
o 
0-
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
z 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
1 

s 

o 
1 
o 
1 
o 
o 
o 
1 
o 
2 
o 
2 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
1 
o 
o 
1 
o 
o 
1 

D 

PU~iP ::::TATUS- P= 11' OF PUt-1F'S OPERATING; M=MODE OF OPERATION 

i 
o 
:3 
4 
o 
3 
3 
! 
~ 

"-

1 
1 
1 
(I 

o 
o 
o 
o 
o 
o 
2 
2 
1 
1 
o 
2 
2 
o 
o 
2 
o 
2 
:::: 

:;: HRS 

A 0 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
(I 

«) 

o 
o 
o 
(l 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
«) 

o 
o 
o 

1 
4 
3 
7 
o 
4 
:'3 ,.., 
"" 
2 
4 

~: 

o 
I) 

o 
(I 

t) 

o 
,.) 

5 
2 
1 
1 

2 
3 
I) 

1 
3 
o 
2 
5 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
4 
3 
7 
o 
4 
3 
2 
2 
4 
1 
3 
o 
o 
o 
o 
o 
o 
o 
"" -' 
2 
1 
1 

2 
~. 

'" o 
1 
3 
o 
2 
5 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
4 
3 
7 
o 
5 
3 
2 
2 
4 
1 
3 
o 
o 
o 
o 
o 
o 
o 
5 
2 
1 
1 
1 
2 
3 
o 
1 
3 
o 
2 
5 

24 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
4 
3 
7 
o 
5 
3 
2 
2 
4 
1 
3 
o 
o 
o 
o 
o 
o 
o 
5 
2 
1 
1 
1 
2 
3 
o 
1 
3 
o 
2 
5 

(F=FULL - T=THROTTLED - X=UNt-::NOWN) 
ST'~STiHIOI'J; DI=PISCHARGEi IN=INTAKE 

1.1-49 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
Q 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

4 
3 
7 
o 
:5 
3 
2 
2 
4 
1 
3 
o 
o 
o 
o 
o 
o 
o 
5 
2 
1 
1 
1 
2 
3 
o 
1 
3 
o 
2 
5 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
4 
3 
7 
o 
5 
3 
2 
2 
4 
1 
3 
o 
o 
o 
o 
o 
o 
o 
5 
2 
1 
1 
1 
.2 
3 
o 

3 
o 
2 
5 

96 HRS 

A D 

o 
Q 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
4 
3 
7 
Q 
5 
3 
2 
2 
4 
1 
3 
o 
o 
o 
Q 

o 
o 
o 
5 
2 
1 
1 
1 
2 
3 
o 
1 
3 
o 
2 
5 



( 

CHr:AINi'IENT VIABILITY-CLUPEIDAE- LARWIE 

COI':D. TEMP. 
D('TE ST TIME P M WMHO) TIDE (C) 

07/02/76 
07/':·?/76 
(\"7/(·2..l7(S
I) 7IC';:.1 7 I:. 
(.17 l(:2.17 (") 
0i/C',;./7,':, 
0'7/0/:·/7 (:. 
(.7/e6/76 
O~I I( ':.·./7,;" 
07 /(11:·/7/~ 
(17'/C-.:'/7.!.. 
07/C6/71~ 
()':/(~./:.T';' 

()7 /(·,~·!~7~. 

0:;/(·;/7·';, 
(t7 /(I~./~·.'"> 

07/(:/:.·/7,:-
07.iC ·!./F.> 
(1"7.' '.:'·':./7 f:., 
0-',/ (1,':.,/7.S 
07/(:(.0/"16 
0//07./7(;. 
07/07/76 
07/(7.176 
0].107/7,':
(17/07.17.';, 
'."17/(,7/7i:,_ 
07/0]176 
07/07/76 
07.1(1"7/7.';, 
O~' I (17.17!::. 
07/07/7(:' 

[;1 00: 10 
IN 01:00 
DI 01: 00 
H~ 02: 10 
rn 01: 50 
H~ 17:30 
(l I 17: :;:0 
HI 18:30 
f)I 18: 30 
IN 19:23 
DI I';': 23 
IN 20:10 
DI 20: 10 
Ii'" 20: 52 
01 20:52 
H,j 21: 4~5 
DI 21: 45 
it·~ 22:35 
DI Z'.: 3:5 
I,J 23:32 
DI 23:32 
IN 00: 17 
[II 00: 17 
It~ 01: 10 
[.1101:10 
IN 01: 5:3 
DI 01: 5;:: 
IN 17:30 
[II 17: 30 
Tn 19:08 
DI 19: 08 
IN 19:50 

4 X -:')999. 
4 X -';1999. 
4 X -';>9';:9. 
4 X 1::9. 
4 X _'~'?';J';'. 

3 X 21·~. 

3 X -99'79. 
3 X -99$9. 
3 X -9~J;:9. 

3 X -99$9. 
:3 X -";.:··~.'$9. 

3 X -':;'9-;:9. 
3 X -;':·';;·~}·~/. 

3 X -~<.)o;·9. 

3 X -9~J$9. 

3 X -~i9S9. 

3 X -S'9SS'. 
3 X· -99';;'? 
3 X -9-;J·~·7. 

3 X 2(9. 
3 X -99';;9. 
3 X -0;.)5";:9. 
3 X -99$"7. 
3 X -99S'9. 
3 X --;/9';:9. 
3 X 2(;7. 
3 X -9·~J·;· ;', 
3 X 2(;1. 
3 X --;10;199. 
3 X -9-;)·~/·;>. 

3 X -9·~$·9. 

3 X -99S-9. 

1.8 
2. 0 
2. 0 
2. 2 
2.2 
1.9 
1.9 
2. 0 
2. 0 
2. 2 
2. 2 
2. 3 
2. 3 
') ". -. '" 
2. 3 
2. 2 
2. 2 
2. 0 
2. 0 
1.8 
1.8 
1.7 
1.7 
1.5 
1.5 
1. 4 
1.4 
1.7 
1.7 
2. 1 
2. 1 
2. 2 

VIABILITY- A=ALIVEi S-STUNNEDi D=DEAD 

32. 0 
25.0 
31. 0 
25. 3 
29. 5 
27. 2 
37. 0 
27. 0 
36.5 
27. 0 
37. 0 
27. 0 
36. 5 
27.5 
37. 0 
27. 0 
36. 5 
2e .. 5 
37. 0 
26. 4 
34. 0 
26. 0 
34. 0 
26. 0 
33. 0 
26. 2 
33. 0 
25. ;1 
31. 0 
2e.. 0 
31. 0 
26.0 

A 

INITIAL 

o 
1 
o 
1 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
3 
o 
o 
o 
1 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 

;;:
oJ 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

( 

D 

5 
o 

2 
I) 

o 
o 
o 
o 
o 
1 
(I 

o 
o 
O· 

1 
4 
o 
1 
3 
2 
2 
o 
3 
3 
:::: 
o 
o 
o 
1 
o 

PUI'Ii" STATUS- p= l~ OF PUMPS OPERATING; M-MODE OF OPERATION 

3 HR:=; 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

t) 

o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
7 
o 
2 
.', '. 
\) 

.) 

(I 

o 
o 
o 
2 
o 
1 
o 
(I 

7 
o 
'2 
3 
3 
. ., .... 

::: 
r, 

:3 
o 
o 
o 
1 
o 

NUMBER OF INDIVIDUALS 

b HHS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
1 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
7 
o 
2 
3 
o 
o 
o 
o 
o 
o 
2 
o 
1 
o 
1 
1 
7 
o 
2 
3 
3 
2 
1 
3 
4 
3 
o 
o 
o 
1 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
7 
o 
2 
3 
o 
o 
o 
o 
o 
o 
2 
o 
1 
o 
1 
1 
8 
o 
2 
3 
3 
2 

3 
4 
3 
o 
o 
o 
1 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 

1 
7 
o 
2 
3 
o 
o 
o 
o 
o 
o 
2 
o 
1 
o 
1 
1 
8 
o 
2 
3 
3 
2 
1 
3 
4 
3 
o 
o 
o 
1 
o 

(F"'FULL - T-THROTTLED - X==UNHlOt-JN) 
ST""::;TATIONi DI=DISCHARGE; IN"'ItHAI(E 

1.1-50 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
7 
o 
2 
3 
o 
o 
o 
o 
o 
o 
2 
o 
1 
o 
1 
1 
8 
o 
2 
3 
3 
2 
1 
3 
4 
3 
(I 

o 
o 
1 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

7 
o 
2 
3 
o 
o 
o 
o 
o 
o 
2 
o 
1 
o 
1 
1 
8 
o 
2 
3 
3 
2 
1 
3 
4 
~: 

o 
o 
o 
1 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 

7 
o 
2 
3 
o 
o 
o 
o 
o 
o 
2 
o 
1 
o 
1 
1 
8 
o 
-, .. 
3 
3 
2 

3 
4 
3 
o 
o 
o 
1 
o 



-', 

EtHR,; ~ N!'IENT V I AS I LI TY -CLUPE I DAE - L{) RVAE 

TEMP. 
DATE ST TIME P M 

CONDo 
(Ut1IiO) TIDE (C) 

07/07/76 
07/07/76 
8/ro/U 
07/07/76 
07/07/76 
07/07/76 
07/07/76 
07/e7/76 
07/07/76 
07 f()~;!/74~ 
07/~:'<::/76 

(J7/0::':/·l,~ 

07 /C':.::/7 6 
(07/(,:::/7,:'.! 
O'/./(';3l'i/':J. 
( ... .1/(:::/76 
O-} /(':;:/7·~ 
(17/(·8/7':;' 

0/',,'(,,::::;/76 
07 j t>;·~;.17 6 
()7/C',::/7", 
07/(!:::./76 
07/C:31"7 /" 
07.1::,'::.176 
(J7/(·'-::.l76 
07/(,::.:/76 
o 7 /f:i:::/~' ,,:. 
07/(':::17';;. 
07 /C~;/7:;. 
OIIC:~:/7/;, 

07/08/76 
07/08/7/;, 

[II 1~/: 50 
IN 21:02 
DI 21: 02 
IN 21: .55 
01 21: 55 
IN 22:45 
DI 22:45 
IN 2:1.: 3~~ 
DI 23:36 
It~ 00: 29 
01 00:29 
IN 01: 09 
DI 01: 09 
INOl: 57 
DI 
IN 
01 
IN 
DI 
IN 
Dr 
IN 
DI 
IN 
Dl 
IN 
01 
IN 
01 
IN 
DI 
IN 

01: 57 
17:31 
17:31 
18: 2!3 
18:25 
19:06 
19:06 
19:1lC> 
1'~: 48 
20:28 
20:28 
21: 12 
21: 12 
21: 57 
21: 57 
22:40 
22:40 
",)--;-, ""')? __ f. "'...:J 

3 X 
3 X 
3 X 
3 X 
::!: X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
::: X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
::. X 
3 X 
3 X 
3 X 
3 X 

-99r,;9. 
-9999. 
-9·~99. 

·-9999. 
-99~/9. 

-99$9. 
-9999. 

2C3. 
-9999. 
-9999. 
-99$9. 
-',,·/r,;9. 
-99·~9. 

2C2. 
-95'$(:;'), 

200. 
-9999. 
-99$9. 
-9999. 
-9S'/S9. 
-~/9S9. 

-99$9. 
-9959. 
-99S'S", 
-9959. 

2C3. 
-99·~9. 

-99$9. 
-9979. 
-·;"9·~9. 

-9999. 
-9'iS9. 

2. 2 
2. 4 
2. 4 
2. 4 
2. 4 .., ~ .... '" 
2. 3 
2. 1 
2. 1 
1.9 
1.9 
1.8 
1.8 
1.6 
1.6 

'1. 3 
1 '" . ..-
1.6 
1.6 
1.8 
1.8 
2. 0 
2. 0 
2. 1 
2. 1 
2. 2 
.., ? .... -
2. 3 
2. 3 
2. :::: 
2. 3 
2. 3 

VIA8ILlTY- A=ALlVEI S=STUNNED. D==DEAD 

31. 0 
26. 0 
31. 0 
2ct .5 
31. 0 
26. 5 
31. 0 
26. 5 
32. 0 
26. 0 
32. 0 
26. 0 
29. 0 
25. 1 
29. 0 
24. 9 
31. 0 
2~3. 0 
31. 0 
25. 5 
31. 0 
25. 5 
31. 0 
26. 0 
31. 0 
25. 1 
31.0 
26. 0 
31. 0 
26. 0 
3:3.0 
26. 5 

A 

JNITiflL 

o 
o 
o 
o 
o 
o 
o 
2 
o 
1 
o 
1 
o 
1 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 

s 

o 
o 
o 
o 
o 
2 
o 
:2 
o 
1 
o 
o 
2 
o 
:2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 

PUt-iF' STATU:3- P'" II OF F'UI1PS OPERATING; M"'~10DE OF OPERATION 

D 

o 
o 
o 
1 
1 
(I 

1 
5 
2 
:3 
o 
o 
-, 
--o 
~ .;;, 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

:::: !-IRS 

A D 

o 
o 
o 
o 
o 
o 
o 
2 
o 
1 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 

I) 

I) 

o 
1 
1 
2 
1 
7 
2 
4 
I) 

1 
4 
1 
5 
o 
1 
o 
;) 

(0 

(I 

I) 

o 
o 
o 
o 
o 
o 

I) 

I) 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
1 
1 
2 
1 
9 
2 
5 
o 
1 
4 
1 
5 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

'0 

o 
o 
1 
1 
o 
o 

12 Hns 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
1 
1 
2 
1 
9 
2 
5 
o 
1 
4 
1 
6 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
1 
1 
2 
1 
9 
2 
5 
o 
1 
4 
1 
6 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 

(F"'FULL - T==THROTTLED - X=UNI<NOWN) 
Sr"'STATIONI DI=-<DISCHARGE; IN=INTAI(E 

1.1-51 

48 HRS 

A D 

o 
o 
o 
o 
o 
o. 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
1 
1 
2 
1 
9 
2 
5 
o 
1 
4 
1 
I;. 

1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 

72 HRS 

A 0 

o 0 
o 0 
o 0 
o 1 
o 1 
o 2 
o· 
o 9 
o 2 
o 5 
o 0 
o 1 
o 4 
o 1 
(I I;. 

o 1 
o 1 
o 0 
o 0 
o 0 
o (I 

o 0 
o 0 
o 0 
o ·0 
o 0 
o 0 
o 0 
o 1 
o 1 
o I) 

o 0 

9/:.. HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 

o 
o 
o 
1 
1 
2 
1 
9 
2 
5 
o 
1 
4 
1 
6 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 



( 

EiHi<AlNt1ENT VIABILITY-CLUPEIOAE- LARVAE 

TEMP. 
Dr.n!: BT TIME P M 

CONDo 
(UNHO) TIDE (e) 

07/08/76 
07/(9/76 
07/C~/76 

07/09176 
07/09/76 
07/09/76 
07/09/7·; 
07/\)';'/76 
07 :'( ';:: 176 
C07/12/7/, 
(1]/12/76 
07.11::176 
07./ 1 :'/:'6 
07/1:::/7/" 
07/t';:/76 
(J1/12/;iS 
(;7/1217/:., 
07/12/76 
07/12/U, 
n?/12/76 
01/12f76 
01/ I 2./76 
Cl/fI2/7';' 
07/12./7,;' 
()7/IZF1!" 
07/12/7,~ 

07/12/7l:.. 
07/12/76 
07/12/710, 
07/1'3,/76 
07/ I :;;/76 
0'/113/76 

DI 23:23 
HI 00; 00 
DI 00:00 
II'J 00; 47 
DI 00;47 
IN 01; 29 
[II 01; z·? 
IN 02;07 
[II 02;07 
IN 17:34 
[I I 17; 34 
IN 18: 15 
DI 18; 15 
IN 18; 56 
DI, 18: 56 
H~ 19: 34 
DI 19; 34 
IN 20; 10 
DI 20: 10 
IN 20;49 
DI 20;49 
IN 21;31 
DI 21;31 
IN 22; 12 
01 22; 12 
IN 22; 'l'? 
DI 22;49 
IN 2;:::;31 
01 23:31 
IN 00: 12 
01 00; 12 
IN 00:54 

3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
2 X 
2 X 
3 X 
::; X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
::: X 
3 X 
3 X 
3 X 
3 X 
;::: X 
3 X 
3 X 
3 X 

-9999. 
-9999. 
-9~/99. 

-';1999. 
-;J'19S'/. 
-';/9·~9. 

-9';'199. 
2(.15. 

-~/9·79. 

204. 
-9999. 
-99'7'9. 
-9-;1';;9. 
-9-;J56 9. 
-9999. 
-';19$';:1, 

-99S';). 
-99S9. 
-995'9. 
-9·~/·;/9. 

-9';>5-9. 
-·n·;,''? 
-99S'9. 

1 ';'1. 
-99S:9. 
--99'?'-:'. 
-;19S'9. 
-9~)$'9. 

-99$9. 
-99~9. 

-99;;"7. 
-99S'9. 

2. 3 
2. 2 
2. 2 
2. 0 
2. 0 
1.9 
1.9 
1.8 
1.8 
1.4 
1.4 
1.3 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.3 
1.3 
1.5 
1.5 
1.7 
1.7 
1.9 
1.9 
2. 0 
2. 0 
2. 1 
2, 1 
2. 2 

VI~BILJTY- A=~LIVE; S=STUNNEDI D=DEAD 

33. 0 
26. 0 
33. 0 
26. 0 
33. 0 
26. 0 
3::::.0 
25. 2 
30. 0 
2:;;.4 
36. 0 
26. 5 
36. 0 
26. 0 
36, 0 
2,~, 0 
36. 0 
25. 5 
35. 0 
25. 5 
35. 0 
..-,C' ~ 
~0 . .J 

:!:5.0 
24. 4 
33. 0 
25. 0 
32. 0 
25. 5 
32. 0 
25. 5 
:=:l. 0 
25. 5 

INITIAL 

A 

o 
2 
o 
1 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
6 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

s 

o 
o 
o 
2 
o 
o 
1 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

PUI'lF' STATUS- p:.:: # OF PUI1PS OPERATING; M""MODE OF OPERATION 

D 

4 
1 
6 
2 
o 
o 
o 
1 
o 
o 
o 
o 
o 
I) 

o 
(I 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 

. <-", 

:::: HRS 

A 0 

(I 

2 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 

1 
4 
1 
'; 
2 
I) 

1 
1 

I.) 

o 
1 
o 
o 
I) 

o 
o 
o 
o 
I) 

I) 

o 
o 
1 
o 
o 
o 
I) 

o 
o 
(I 

o 

NUMBER OF INDIVIDUALS 

b HRS 

A [I 

o 
o 
o 
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o 

24 HRS 

A D 
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(F=:FULL - T"'THROTTLED - X "'UNI<I\lOl,IN ) 
ST=~,T'nIOi'J; DI'~DISCHARGEi IN""lNTAKE 

1.1-52 

48 HRS 
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o 
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1 
9 
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o 
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o 
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o 
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ENTRAINI"IENT VIABILITY-CLUPEIDAI!:- LARVAE 

TEMP. 
[lATE ST TIt1E P M 

COND, 
(Ut1HO) TIDE (C) 

07/1::::l7b 
07/1::':176 
0"1/",.::::,/76 
() i·./l:::/ 7 (, 
;q / I -:':/7,:, 
;)1/1'::17::'-
07/1::::/76 
07/1::::/76 
07/13/76 
(17/1:-;:/71:., 
01/1::::/:'1:., 
07/13/7,~ 

07/1'':':.-'"76 
()"1/1:3/76 
07/1 ::::/7~, 
(':'/1::::;76 
07/ J :-;:/./ /J 

(;7/1 :;:/7.~ 
(j~- /1 ~:/7b 
07/ [::::;76 
07/1:3/76 
O·~~ /1 :;:/76 
0]/13/76 
07/131U" 
07/13Fi6 
07/ !~~/-j6 
07/1::/7/:.. 
07/14/1',.:-
07/111..176 
()7/1·~/76 

07/11\/7f:.. 
07/14/76 

DI 00:54 
IN 01: ::':0 
[I I 01: ::::0 
H~ 02: 10 
DI 02: 10 
IN 17: 36 
01 17: 36 
IN 18: 12 
DI 1:'3: 12 
IN 18:52 
DI lB:52 
IN 1';': 3() 
DI 19: 30 
IN 20:05 
DI 20:05 
ltJ 20: ''1-5 
DI 20:45 
! ;-., 21; 21 
DI 21: 21 
IN 22:00 
01 22:00 
IN 22:42 
DI 22:42 
IN 23: 19 
Dl 23: 19 
IN 2:::::~6 

01 2:::::~56 

IN 00:34 
DJ 00:34 
IN 01:11 
01 01: 11 
IN 01:4;:;; 

3 X 
3 X 
3 X 
3 X 
;3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
:;; X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 

-9999, 
-9999. 
-5'9';1':>. 

l'~:3. 

-9·~7·9. 

1';";0. 
-~/·~/99. 

-9999. 
-9999. 
-9999. 
-S"~/S"I"? 

-~J'~99. 

-9999. 
-·~999. 

-9'7"~·~J. 

-9999. 
--;1'779. 
-';}';'1';'9. 

-99'7'i'. 
1<:4. 

-99$9. 
-99';9. 
-99'il5/. 
-9999. 
-9~/S9. 

-9';"';9. 
--;/9';;9. 
-99·?9. 
-99$9. 
-99·~;J. 

--;/9$"~, 

137. 

2. 2 
2. :!: 
2. 3 
2. 3 
2. 3 
1.6 
1.6 
1.5 
1.5 
1.4 
1.4 
1.3 
1.3 
1.2 
1.2 
1.2 
1 ~, .... 
1 ':' 
1.3 
1.4 
1.4 
1.7 
1.7 
1.9 
1.9 
2. 0 
2, 0 
2. 1 
2. 1 
2. 2 
2. 2 
2. 3 

VIABILITY- A=ALIVEi S=STUNNEDi D=DEAD 

31. 0 
25. 5 
~:1. 0 
25. 5 
:::0. 0 
24. 7 
35.0 
25. 5 
35, 0 
25. 5 
35. 0 
25. 5 
::;:4,0 
25.0 
34. 0 
25. 0 
34, 0 
2~3. 0 
34. 0 
24. 2 
33. 0 
25. 0 
32. 0 
25. 0 
:=:2.0 
2~:5. 0 
32. 0 
25. 0 
31. 0 
25. 0 
31. 0 
24. 3 

INITIAL 

A 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

S 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
Q 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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o 

D 

o 
o 
o 
o 
(I 

o 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

F'lWIF' STATUS- F'''' n OF F'UNF'S OF'ERATINGi M=MODE OF OPERATION . 

::;: HF:~; 
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(I 
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o 
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o 
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o 
o 
o 
o 
o 
o 
o 
o 

(F=FULL - T"'THROTTLED - X=UNKNOWN) 
ST:-.:.SHHIONi DI"'DISCHARGEi IN=INTf.'Il(E 

1.1-53 

48 HRS 

A D 
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72 HRS 
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A D 
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o 
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( 

E!'>lTPM N~'Ei'lT V I AB I L ITY-CLUF'E I DAE- LPRIJAE 

Di=,TE 

(\7/1·'\.i7c, 
07/\.'1/7,", 
07/14/7,'". 
07/.Jf!.l76 
uJ': l'~/7',:" 
() 7 / 1 .q . .I'll;, 
07/ t·'/7/:' 
07/14/7,~ 

'1)7/14./'//" 
07 i!·i/~I/.:.. 
07/14/76 
07./t~j76 

'J7,'!4/76 
07/11/76 
07/14/76 
07/14/76 
07/:4/76 
()7./l~/76 

()'I./14/76 
01/!4/76 
07J'J4/76 
07./l~/76 

07/14·/76 
07/1 ~':o/U .. 
07/15/76 
07/1~V76 

\~7 / 1 "';.~/7 ,S 
G7/1S06 
f)~7 /15/76 
07/15/76 
07/15/7/;, 
07/15/76 

COI\'D. 
ST TIME P M (1..11'1:-'0) II DE 

DI 01: 48 :3 X 
IN 17:33 3 X 
01 17: 33 :3 X 
HI 1E:: 09 :3 X 
Dr H): O'~ :';: X 
II\! 1,~: 49 :3 X 
DI 18:49 :3 X 
J N 1 ';1: 28 3 X 
DI E': 28 3 X 
IN 20:0/", :3 X 
DI 20:06 3 X 
IN 20:42 :3 X 
01 2.0:42 3 X 
It~ 21: 26 3 X 
DI 21: 26 3 X 
IN 22:00 3 X 
DI 22:00 :3 X 
IN 22:39 :3 X 
[JI 22: :3';> 3 X 
I!\I 23: 16 :3 X 
DI 23: 16 3 X 
IN 23:57 3 X 
DI 23:57 :3 X 
ItJ 00: 34 :3 X 
01 00:34 :3 X 
IN 01: 15 3 X 
DI 01: 15 3 X 
IN 01:53 3 X 
DI 01:53 3 X 
IN 17:59 3 X 
DI 17: 5'¥ :3 X 
IN 18: 3:3 3 X 

'-';'/9-;'9. 

1~7. 

-99';:9. 
-99$9. 
-99S9. 
-$";)59. 
-99S9. 
-9·~99. 

-9999. 
-99-:"';1. 
-S"999. 
-'?';>S";;I, 
-'i9-;:9. 
-~/'iJ$'9. 

-99;J9. 
179. 

-99';;'9. 
..... 99·;'9. 
-99;'';'. 
-99;"-;1, 
-';/6;1$'9. 

-99S'9. 
-99S"~. 

-99;:'9. 
-9·~J·;:'9. 

-99'~'9, 

-99$':'>. 
1",·.,. -.;, •. .J. 

-99S·9. 
-99::'9. 
-99S·9. 

110:9. 

2. 3 
1.8 
1.8 
1.7 
1.7 
1. /::., 
1.6 
1.5 
1.5 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.4 
1 L' 

• ..J 

1.5 
1.8 
1.8 
1.9 
1.9 
2. 0 
2. I)' 

2. 1 
2 .. 1 
1.9 
1.9 
1.7 

VIABILITY- A=ALIVEi S=-STUNNEni D=DEAD 

TEMP. 
(e) 

31. I) 
24. 8 
36. I) 
25. 5 
:;:6.0 
2~j. 0 
35. 0 
25. 0 
:;:5. I) 

25. 0 
35. 0 
7.5. 0 
3~5. 0 
2~j. 0 
35. 0 
24, 2 
35. 0 
25. 0 
35. 0 
25. 0 
34. c) 
25. 0 
34. 0 
25. 0 
34. 0 
25. 0 
32. 0 
24. 3 
31.0 
25. 0 
36. 0 
25. 7 

INITIAL 

A 

o 
o 
I) 

o 
() 

o 
I) 

I) 

o 
1 
I) 

2 
o 
I) 

o 
o 
o 
o 

-c. 
o 
o 
1 
I) 

I) 

o 
I) 

o 
I) 

o 
o 
o 
o 

s D 

o I) 

f) I) 

o 0 
o 0 
o (I 

o 0 
o I) 

o I) 

o 0 
o 1 
I) 0 
o 0 
I) 1 
o 0 
o I) 

o .0 
o 1 
o '0 
I) ,:1 
o '.0 
o .0 
o 0 
o 1 
I) 0 
o 1 
c) 0 
I) 1 
o 0 
o 0 
I) I) 

I) 0 
o 0 

PUt'iP STATlIS- p= n OF PUMPS OPERATINGi M"'MODE OF OPERATION 

( 

3 HHS 

A 
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I) 
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I) 

o 
1 
o 
o 
I) 

I) 

o 
o 
o 
o 
I) 

o 
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o 
o 
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1 
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o 
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o 
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I) 
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I) 
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o 
o 
I) 

(I 

(I 

NUMBER OF INDIVIDUALS 
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I) 
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o 
1 
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o 
o 
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I) 
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o 
o 
2 
o 
2 
1 
o 
I) 

o 
1 
o 
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o 
o 
1 
1 
o 
1 
I) 

1 
o 
o 
o 
o 
I) 

24 HRS 

A 

o 
o 
I) 

o 
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I) 
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o 
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o 
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o 
o 
o 
o 
o 
o 
o 
o 
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2 
o 
2 
1 
o 
o 
o 
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I) 

1 
1 
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I) 

1 
I) 

o 
o 
o 
o 

(F=-FULL - T""THROTTLED - X=UNn>lOl-IN) 
:3T"'STATIONi DI=DISCHARGEi IN=lNTAI<E 

1.1-54 

48 HRS 

A 

o 
o 
I) 

I) 
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72 HRS 

A [I 

o 
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1 
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o 
o 
o 

( 

96 HRS 

A 

I) 

o 
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o 
o 
o 
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o 
o 
I) 

I) 
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o 
o 
o 
o 
o 
o 
o 
o 
o 
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o 
o 
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o 
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o 



( 

ur:-F:AU:MENT VIABILliY-CLIJPEIDA~- LARVAE 

TEMP. 
DATE ST TIME P H 

CONDo 
(UMKO) TIDE <C) 

07/15/76 
07/15/76 
07/15/76 
07./15/7& 
07/J.5/76 
1)7/1~;/7/~ 

~)7/t~,f76 

07/1:;;/l6 
07/15/76 
(l'l/15/76 
(:7/1:./76 
07'/1~·;/7~ 

07/ i~/7,:' 
07/1~~/71;~ 

07.1 1 :;;/'/1:. 
07/1 ::;.I~7 ,~, 
07/1:~/76 

(l7/1t.l7/:., 
()7/1f:;.f76 
07/11:. . .f"l/~ 
O·~' ;" 11: • ./71::. 

07/1<:,/"/6 
OJ'.! 'it·l7,::' 
()l/ 1. ~1/7';' 
07/ i9.17.~. 
07/1~1/76 

07.11';'/76 
07/19/76 
07/1<,'/76 
07/l")/76 
07/19/76 
07/19/76 

DI 
I ~J 
DI 
m 
01 
IN 
DI 
IN 
DI 
IN 
[11 
HJ 
DI 
IN 
LJI 
IN 
DI 
IN 
[II 
IN 
DJ 
IN 
01 
m 
[II 
IN 
DI 
IN 
DI 
IN 
[II 

IN 

18:38 
1';': 1';> 
19: g, 
1-;/: 58 
19: 5:3 
20: :;,~j 
20:3!5 
:21: 13 
21: 1:3 
21: 5~: 
21: 53 
22:32 
21:32 
23: 10 
2;::: 10 
2:;:.46 
2:3; 4b 
00: 40 
00:40 
01: 20 
01: 20 
01: 55 
01: 5~-; 
17: ::::0 
17:30 
18: (J8 
18:08 
1:3:47 
H:;: 47 
19:23 
19:23 
20:01 

3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
:;; X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 

-9';";'"1'. 
-999'iJ• 

-?9"i~/. 

-?'799. 
-~'999. 

-;";-/9';.', 
..... 9999. 
-9999. 
-99';:;9. 

U::1. 
-9999. 
-999'i'. 
-9999. 
-99·~9. 

-990;9. 
-9999. 
--';-1";)':; 9. 
-'?959. 
-99·~9. 

-9'n9. 
-';'999. 

1 :31. 
-';'999. 

177. 
-9$'$9. 
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-9~/99. 

-~)~J";;9. 

-9959. 
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1.6 
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1.5 
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1.4 
1.3 
1 "', ...... 
1.3 
1.3 
1.3 
1 .:. . ~, 
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2.0 
2. 0 
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2. 0 
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VIABILITY- A=ALIVEI S=STUNNEDi D=DEAD 
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25. 0 
35. 0 
26. 0 
36. 0 
26. I) 

:;:6.0 
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( 

ENTRA I Nl'lENT VI ()B 1 L 1 TY -CLUPE I DAE - LAHVAE 

TEMP. 
DATE ST TINE P N 

CONDo 
(UNl-'O) TIDE (C) 

07/19/7~ 
07/19/76 
07/1?f76 
07/19/76 
07/19/76 
07/19)76 
07'19/76 
07/19/76 
07/1°/76 
07/19/76 
07/1~.'76 

('If!; :7/;, 

o-~ . J ':'./7 '::. 
c~, ... ~: ') / ? !~ 
1.) ; " "...;, 

.. ' .>~I /} 6 
(' . . :':.i/71, 
() i" /~' .. ) /7.~ 
07/'::'0/76 
1)7 l 2(./76 
07/,:.":(,i76 
0] ,i';;',)/7 6 
07 /~,O/76 
07/';:0/71.:., 
07/2.)/76 
07.<:0/76 
Oi.l;Of71;.. 
07/::0/7/:., 
(,7/20/76 
07 /:~O/76 
07.i:::O/7,:' 
07/~~O/76 

01 20:01 3 X 
IN 20:40 3 X 
DI 2,): 40 3)( 
IN 21:23 3 X 
DI 21: 23 3 X 
IN 22:00 3 X 
01 22:00 3 X 
IN 22:33 3 X 
DI 22:3:3 3 X 
I~~ 2:3: 18 3 X 
DI 2:3: 18 3 X 
1;'-·' 23: 57 3 X 
Dl 23:57 3 X 
IN 00:35 3 X 
[II 00:35 3 X 
HI 01: 10 3 X 
Dr 01: 10 :;: x 
H-l 01: 54 3 X 
[I I I) 1 : 54 3 X 
IN 17: :;:2 3 X 
DI 17: :;:2 3 x 
IN 18: 10 3 X 
01 18: 10 3 X 
IN 1:3:45 3 X 
DI 18:45 3 X 
IN 19:25 3 X 
DI l';t: 25 3 X 
IN 20:04 3 X 
DI 20:04 3 X 
IN 20:43 3 X 
[II 20:43 3 X 
lt~ 21: 20 3 X 

-';>999. 
--9 f,I'r 9. 
-·~9·;/9. 

177. 
-'iJ':'J99. 
-99;:9. 
-9'~5"'. 
-99549. 
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-;1$";:9. 
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-99';'9. 
-·;>9~·;1. 
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-9·~J-;·9. 
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-9999. 

1. '9 
1.9 
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1.5 
1.5 
1.4 
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1.3 
1 '" • oJ 

1 .", • oJ 
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ENTRAINMENT VIABILITY-CLUPEIDAE- LARVAE 

TEMP. 
DP.TE 8T TIME P M 

COND: 
(lIMHO) TIDE (e) 

07/20/76 
07/20/76 
07/20/76 
07/20/76 
07/20/76 
07/:0/76 
07/20/76 
07/21/76 
07/21/76 
07/21/76 
OJI21/76 
07/:1/76 
07/~1!76 

07/~1/7~ 

.07/~lj76 

07/21/7b 
07/21/76 
07/~1/~6 

~J/21/76 

C;j~J.l/16 

07/:1/76 
07J~.1/76 

07/21/76 
07/21/76 
07/21/76 
07/21/76 
07/21/76 
OJ/~1/76 

07/21/76 
07/21/76 
07/21/76 
07/21/76 

[II 21:20 
IN 21:59 
DI 21: 59 
IN 22:51 
Dr 22:51 
IN 2:::: 33 
Dr 23; 3~3 
IN 00: 15 
DI 00: 1~ 
IN 00:53 
Dl 00:53 
IN 01: 33 
DI 01: 33 
IN 02: 11 
Dr 02: 11 
I~~ 17: 2", 
DI 17: 2-;J 
IN 18: 06 
DI IE:: 06 
11\1 lE.: 52 
DI 1:3: 52 
IN 19:30 
Dl l'i": 30 
IN 20:06 
[II 20:06 
IN 20:44 
DI 20:44 
IN 21:23 
01 21:23 
IN 22:04 
DI 22:04 
IN 22:43 

:3 X -9999. 
3 X 185. 
3 X -990;;9. 
3 X -9999. 
3 X -99";:9. 
3 X --;:9·~9. 

3 X -99$';'. 
3 X -9999. 
:3 X -S'J999. 
:3 X -99S·;>. 
3 X -';'";-1$9. 
3 X -9999. 
3 X -9;'79. 
3 X 15'1. 
3 X -99~;·? 

3 X 177. 
3 X -9?0;";>. 
3 X ..... 99';:9. 
3 X -9999. 
3 X -~;;r79_ 

3 X -990;;9. 
3 X -99$"9. 
3 X -99S9. 
3 X -99$9. 
3 X -99':.=9. 
3 X -99 ";"'? 

3 X _~"J'~';:"". 

3 X 1:::3. 
3 X -99';,";>. 
3 X -9999. 
3 X -99$9. 
3 X -9';1'7'9. 

2. 0 
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(F=FULL - T=-THROTTLED - X""UNKNo\~N) 

ST''''STATIONi DI=-DISCHARGEI IN:"INTAKE 

1.1-57 
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( 
\ 

ENTRAINMENT VIABILITY-CLUPEJDAE- LARVAE 

TEMP. 
DATE ST TIME P M 

COND, 
(UMI-10) TIDE (C) 

07/21/76 Dr 22:43 3 X -99S~ 

07,'21/76 IN 23:25 3 X -~9$9. 

07'21/76 DI 23:25 3 X -99S~ 

07/?1/76 IN 23: 55 3 X -9999. 
07/21/76 DI 23:53 3 X -99S~ 

07/21/76 IN 00;34 3 X -99;~ 
07/2217S DI 00:34 3 X -9999. 
07/:~.:;:/7/:, r:-.l 01:10 3 X -9';:'$9. 
(.'7/:.:;~/7:':' DI 01; 10 3 X -$··?S·;'. 
('7/~7,~;,/ /,:... IN 01: 50 3 X 15:3. 
~7/:~/76 or 01:50 3 X -99$~ 

07/2:/76 IN 17:24 3 X -99S9. 
O/.'.?:'!7!:., DI 17:24 :;:; x -99';';;. 
(l//~;:/7.~. In l;~::Ol 3 X 179. 
(:u: :~/7i;.. DI 18: 01 3 X -','9$9. 
l);!~2./76 IN 18:46 3 X -99S9. 
071:2/76 DI 18:46 3 X -9999. 
()7/::~~/7/:.J IN 19: 22 3 X -';19'7'9. 
c7.'.:~/~i!:o Dr 19:22 3 X -99';'9. 
07';':2',6 IN 19: 59 3 X -99'~·9. 

('7;::;:.~;7/:' DI 19; 59 3 X -99';'9. 
C:' j':2/76 !~~ 20:38 3 X -99S"9. 
(;7/~.2/76 Dr 2():38 3 X -99S'9. 
\:;/ r~'LJ7:;;t IN 21: 16 3 X -99~S". 

O~i2~/76 DI 21: 16 3 X -?99~ 

07i:'·.~:/7!;' HI 21: 55 3 X IE:7. 
07/~.::17.';, DI 21: 55 3 X -9·i$'9. 
07/~'7/'76 IN 22:31 3 X -9999. 
0," l: .~/7,':. DI 2:~: ::::1 3 x -99~;"". 

07;:~/76 IN 23:07 3 X -999~ 

07/22.176 DI 23:07 3 X -9999. 
07/23/7/", i cl 23: 47 3 X -99.,:·y. 

1.9 
1.7 
1.7 
1.7 
1.7 
1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.::-
1 .~ 
.J 

1. 7 
1. 7 
1 q . , 
1.9 
2. 0 
2. 0 
2. 1 
2. 1 
2. 1 
2. 1 
2. 2 
,... ... "J J. ... _ 

., .=.... " 
2. 3 ,., ,.., 
.:.... '" 
2. 2 
2. 1 
2. 1 
2. 0 

VIMHLITY- A=ALIVE. S""STUNI\IED. D=DEr-.D 

3~ .. 0 
26. 0 
36. 0 
:-.5.0 
:35.0 
25. 0 
34. 0 
25. 0 
33. 0 
2.5. 0 
::;:.'3. 0 
26.0 
3~S. 0 
25. 0 
::::6. I) 

26. 0 
37. 0 
26. 0 
:37.0 
26. 5 
::::7.0 
26. 5 
37. 0 
27. 0 
36. 0 
27. 0 
37,0 
27. 0 
::.:7. 0 
26. 0 
36. I) 

26. 0 

INITIAL 

A 

o 
o 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
-0 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

s 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 

PUi'!f" ~3TATUS- p= ~I OF PUMPS OP:;:RATINGi M'=MODE OF OPERt'=ITION 

D 

( 

(I 

(I 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

1 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
1 
(I 

o 
o 
o 
o 
o 
o 

~', 

3 HRS 

A D 

o 
o 
o 
I) 

0') 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
I) 

I) 

o 
o 
o 
o 
I) 

I) 

o 
(I 

o 
(I 

(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
1 
I) 

(I 

o 
I) 

I) 

o 
1 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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o 
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o 
o 
o 
o 
I) 
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I) 

o 
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o 
o 
o 
1 

12 HRS 

A D 

o 0 
o 0 
o· 0 
o 0 
o 0 
o 0 
o 0 
o I) 

o 0 
o 0 
o 0 
o 0 
o 0 
(I 1 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 1 
o 0 
o I) 

o 0 
o 0 
o 0 
o 0 
o 1 
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(F"'FULL - T=THROTTLED - X'''UNKNOI-IN) 
:;T ".:;:; TiH ION. DI=-DISCHARGEi II'I';;INTAKE 

1.1-58 

48 HRS 
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( 

ENTP{-,. I 1it1ENT V r A!3 r LI TY-CLUPE I DAE - LARVAE 

DIHE ST 

07/22/76 01 
07/23/76 II~ 

07/:3.:76 DI 
C:.r.,~7.:·:~."" 7,:;' IN 
('7 /~,-::'/ 7 (. Dl 
;)7 .;';. ~~/7 6 I ~~ 
('7/-:;':,:/7/, DI 
u7; Le./7S IN 
07/:~'':. .. i7i, DI 
()7,:':':' / 7(. IN 
07 ... -: ~./7 ,~. D I 
(JI'/~/~,/ "l~) IN 
07/.-:~/7(:' DI 
(l7/2"/7.:, IN 
U7.;;: 1:./7.';. [I I 
()-;/2·~·/7IJ It~ 

('-//:1.::.,,":.'/.., D1 
\.)7 I"~ ("of 7 i':. ! i'-J 
(;7 I;: r~ •. / i~ .J:. D I 
O:.':,c./7·S IN 
O~· 1"::1:../7.;. DI 
(!7 .. ,. .. ~.~,/7/.:. IN 
07,'2.';/76 DI 
O? ./.~, .-:.'/7.S, 1 t·) 
('7,<. ~./i·(. DI 
(fJ /'; ~,/71:, I!'.: 
07<.(./76 DI 
07/;'.7/76 IN 
0/,/:',/176 or 
0'//:.7/76 IN 
07/·~7/7";. DI 
07/2'/./7.; IN 

TINE P M 

2:3:47 3 X 
00; :;:3 3 X 
00: :;::;: 3 X 
01: 11 3 X 
01:11 3 X 
01: 53 3 X 
01:53 3 X 
17:32 :3 X 
17: :;:? ::1 x 
1~:: 1::: 3 x 
le: 13 3 X 
18:52 3 X 
1:3:52 3 X 
1,-: 30 3 X 
19: ~;O 3 X 
20:11 3 X 
20: 11 :;: X 
2'): 51 3 X 
20:51 3 X 
21: 27 3 X 
21:27 3 X 
22:07 3 X 
::-~2: 07 3 X 
~2: 4~j :3 X 
~2:1!3 3 X 
2::::: 25 3)( 
2~.3: 25 3 X 
00:05 3 X 
00:05 3 X 
00:45 3 X 
00:45 3 X 
01:25 3 X 

CONDo 
WMHO) 

-9';'1')19. 

-9999. 
-9999. 
-';";"99. 
-9·;.r·;'9. 

1 e·"', '_'L. 

-9999. 
178. 

-9999. 
--";:$'99. 
-~'S'J;:r9. 
-9,?~}9_ 

-99~'9. 
-';'1';'99. 
-~~999. 

-9999. 
-9':''"190;'. 
--99';9. 
.o...;:"?'S'9. 

174. 
-990;;9. 
-$·$"~~/. 

-'7·~/$'7. 

-99$9. 
..... 9·~S9 .. 
-'i'·~J';::S'. 

-9';:'').9. 
-99$'9. 
-';19';:-9. 
-"i/9·~9. 

-;";"199. 
-99S9. 

TIDE 

2. 0 
1.9 
1.9 
1.8 
1.8 
1. 6 
1. 6 
1. 2 
1. 2 
1. 2 
1. 2 
1. 2 
1. 2 
1. 2 
1. 2 
1. 5 
1. 5 
1. 7 
1. 7 
1.9 
1. 9 
2. I) 

2. 0 
2. 2 
2. 2 
2. 3 
2. 3 
2. 4 
2. 4 
2. 4 
2. 4 
2. 3 

VIA[;ILITY- A=ALIVEI S=STUNNEDi D"'DEAD 

TEMP. 
(C) 

36. 0 
26. 0 
36. 0 
:-!6.0 
3'1. I) 

25. 0 
3:::.0 
26. 0 
34. 0 
26. 0 
33. I) 

26. I) 

33. 0 
::!~j. 0 
:::~3. 0 
2:3. 0 
3~~. 0 
2:':;.0 
33. 0 
25. 3 
3:3.0 
25. 0 
33. 0 
25. 0 
31\. 0 
25. 0 
:;::3.0 
25. 0 
33. 0 
25. 0 
~::3. 0 
26. 0 

A 

INITIAL 

s 

I) 0 
o 0 
I) I) 

<) 0 
I) 0 
o 0 
o I) 

o 0 
o 0 
o 0 
o 0 
o 0 
I) 0 
o 0 
I) 0 
o 0 
o 0 
I) 0 
o 0 
0-0 

o 0 
o 0 
o 0 
o (I 

o 0 
I) 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

D 

PUt'lf-' :3TATU:3- p=-= ~f OF PU1"lPS OPERATINGi H-=HODE OF OPERATION 
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o 
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') 
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(; 

I.) 

o 
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(I 

(I 
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(l 

o 
I) 
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I) 

(I 

o 
I) 

o 

NUf1BER OF INDIVIDUALS 
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o 

(F"'FULL - T"'THROTTLED - X=UI',i<t~mm) 

:=;T~ST::\TIONi DI"'DISCHARGE; IN"'INT0.I<E 

1.1-59 

48 !-IRS 
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( -~, 

ENTRI=I r Ni'lEtllT v I AB I I... I TV -CLUF'E I DAE - LARVAE 

DP,TE 

07/27/76 
07/27/76 
07/:7/76 
07/"';; ;'/7S 
Ol/~7/76 

07/~27/76 

07/~7/7~ 

07/'~'l/16 

07,'77/7,; 
07/:7176 
O;'/27/7~ 

07/~7/76 

07/27/76 
07/77/76 
07/21/76 
07/27/76 
07/27/76 
07/27 /76 
07j~7/76 

u7j:JIJ~ 

G7/:7/76 
07,/27/76 
07/27176 
07/28/76 
07j~8/76 

c)7/::3./76 
Oi' /';'.: .. : /7 ,~. 
u!/'~:~~)'76 

07/~8/76 

07/::8/76 
07/28176 
07/28/76 

ST 

DI 
IN 
Dl 
IN 
DI 
IN 
01 
IN 
01 
IN 
[II 
:i i~ 
DI 
W 
DI 
IN 
DI 
:N 
DI 
HI 
DI 
11'1 
D1 
IN 
DI 
!N 
01 
IN 
01 
IN 
DI 
IN 

TIME P M 

01: 25 
02:05 
02:05 
17:38 
17: :3:3 
1:=:: 16 
18: 16 
1:3:!54 
18:54 
19:37 
l'~: 37 
:::0: 13 
:(,".:': 13 
20:53 
20:53 
21: 28 
"/1. ":\":> 
.... .a. • ..:J .. ~ 

22: 13 
22: 13 
22:53 
22:53 
2:3: 25 
23:25 
00:05 
00:05 
00:45 
00:45 
01: Z; 
01: 25 
02:01 
02:01 
17:32 

3 X 
3 X 
3 X 
4 )( 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 

COI\D, 
(UMHO) 

-9999, 
177. 

-9'~':;9, 

17:3, 
-99,,9, 
-9999. 
-·~/·iJ$9. 

-99$9. 
-?·75·~/. 

-9°ilS9 .. 
-;/9';'9. 
-99;"~. 

-99',:'il, 
-99$9, 
-99';/9. 
-99'~'9, 

-9999. 
-9";)$'9. 

-99';'9. 
173, 

-99;-9. 
-99';"9, 
-~";'S·9. 

-99';'9. 
-5/9';:'9. 
-99S'9. 
-99'>9. 
-9999. 
-9·~-;:-9. 

I-lb. 
-99S.'9. 

li7. 

TIDE 

2. 3 
:2. 2 
2. 2 
1.3 
1.3 
1.2 
1.2 
1.2 
1 ':' 
1.2 
1.2 
1.2 
1.2 
1.5 
1.5 
1.8 
1.8 
1.9 
1.9 
2. 0 
2. 0 
2. 1 
2. 1 
2. 3 
? ..,. - ...... 
2. 3 
2.3-
2. 3 
2. 3 
2. 3 
2. 3 
1.5 

'Jlt;BILITY- A=Al..IVEi S"'STUNNEDi D=DEAD 

TEMP. 
(C) 

34. 0 
25. 4 
33. 0 
26. 0 
33. 0 
26. 0 
33. 0 
26. 0 
33. 0 
25. 0 
33. 0 
25. 0 
33. 0 
25. 0 
32. 0 
23. 0 
::;:2.0 
25. 0 
::;:2.0 
25. 0 
32. 0 
2~j. 0 
33. 0 

'25.0 
33. 0 
2~j. 0 
31. 0 
25. 0 
::;:1. 0 
25. 0 
::;:1. 0 
26. 3 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

r-'Ui'jp STfiTUS- F'= '"' OF PU11PS OPERATINGi M"'t'IIJDE OF OPERATION 

o 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
(I 

(l 

o 
o 
I) 

(I 

(I 

o 
o 

3 HR8 

A D 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
(} 

o 
o 
o 
I) 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
(I 

I) 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
(I 

o 
I) 

(I 

o 
o 
o 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
{) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 

(F,,-,FULL - T=THROTTLED - X"'UNKNmJN) 
ST=:::.TATIONi DI"-DISCHARGEi IN=1 NTAKE 

1.1-60 

48 HRS 

A D 
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o 
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1 
o 
1 
o 
o 
o 
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o 
o 

72 HRS 

A D 

o 
o 
o 
o 
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o 
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o 
o 
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o 
o 
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o 
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o 
o 
o 
o 
o 
o 
o 
I) 
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o 
o 
o 
o 
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o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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1 
o 
1 
o 
o 
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o 
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96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
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o 
o 
o 
o 
o 
o 
o 
o 
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o 
o 
1 
o 
o 
o 
o 
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I) 

o 
1 
o 
1 
o 
I) 

o 
o 
o 
o 



ENTRAINMENT VIABILITY-CLUPEIOAE- JUV/AOULTS 

D,c;TE ST TIME P M 
CONDo 

(UI1HO) 

06/22/76 IN 19: 42 3 X -9999. 
0/",/22/76 DI 19: 42 3 X -9999. 
06/22/76 IN 20:22 3 X -999~ 
06/22/76 Dl 20:22 3 X -9999. 
06/~2/76 IN 21:04 3 X -999~ 

06/22/76 DI 21:04 3 X -999~ 

06/22176 IN 21:45 3 X -999~ 

06/22/76 Dl 21:45 3 X -999~ 

r)t.122/76 IN 22: 30 3 X 176. 
0/:,,,'22/76 DI 22: 30 3 X -9~i99. 

(,,:./22/76 IN 23: 0';> 3 X -9999. 
06/22/7~ DI 23:09 3 X -999~ 

O~,/2'2/7b IN 23: 50 3 X -';)9';19. 
(~t;2!76 Dl 23:50 3 X -999~ 

OG!23/76 IN 00:29 3 X -9999. 
06/28/76 01 00:29 3 X -999~ 

06/23/76 IN 01:09 3 X -999~ 

O~./2:;;f76 DI 01:0'3) 3 X -9999. 
06/23/76 IN 02:04 3 X lE7. 
O,~· ... <~<::/7~, nr q:?~ .. 04 3 X -99S9. 
C'!..;,/~~.;:/71;. l,i! 17: 50 3 X l~ ...... 
06/~2/76 DI 17:50 3 X -9959. 
06/23/76 IN 18:28 3 X -9999. 
06/23176 01 18:28 3 X -99S~ 
06/23/76 IN 19:03 3 X -9999. 
06/23/76 01 19:03 3 X -99~~ 

Obl?3/76 IN 19:42 3 X -999~ 

06/23/76 DI 19:42 3 X -999~ 

(j.S/'::.::3/7/;. IN 20: 20 3 X -99$'9. 
06/23176 01 20: 20 3 X -9·YS9. 
0,':./2:;:/76 IN 21: 02 :3 X -':'95'9. 
06/2:3/76 D I 21: 03 3 X -995'9. 

TEMP. 
TIDE (C) 

1.9 
1.9 
Z. 0 
2. 0 
2. 1 
2. 1 
2. 1 
2. 1 
2. 0 
2. 0 
2. 0 
2. 0 
1.9 
1,9 
1.7 
1.7 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.6 
1.6 
1.7 
1.7 
1.9 
1.9 
2. 0 
2. 0 
2. 1 
2. 1 

24. 0 
34. 0 
24. 0 
~:4. 0 
24. 0 
34. 0 
24. 0 
3:3.0 
23. /:, 
3:3.0 
23. 0 
32. 0 
23. 0 
31. 0 
2:3. 0 
30. 0 
23. 0 
2:~. 0 
23. 5 
28. 0 
23.1 
33. 0 
23, 0 
33. () 
24. 0 
33. 0 
24. 0 
33. 0 
24. I) 
34. 0 
24. 0 
34. 0 

VIACILITY- A=ALIVEi $=STUNNEDi D=DEAD 

A 

INITIAL 

S 

o 0 
o 0 
o 0 
o 0 
o 0 
o I) 

o 0 
I) 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o I) 

o 0 
o 0 
I) 0 
o 0 
l) '·0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

f'Ui'lF' STATUS- p= l~ OF F'UMPS OF'ERATINGi M=MODE OF OPERATION 

D 

( 
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o 
o 
o 
o 
o 
o 
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o 
o 
o 
o 
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o 
o 
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I) 

I) 

o 
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I) 
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I) 
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o 
o 
o 
I) 
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(I 

NUI"!E:ER OF INDIVIDUALS 

6 HRS 
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o 
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o 
o 
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(I 
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o 
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o 
o 

12 HRS 
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o 
o 
o 
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o 
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o 
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o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
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o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(F""FULL - T=THROTTLED - X"'UNI<NmJN) 
:;;;T'=ST()TIOt~i DI:oDISCHARGEi IN;;::INTAI(E 

1.1-61 

48 HRS 

A D 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
I) 0 
o 1 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o '0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

96 HRS 

A D 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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o 
o 
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o 
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o 
o 
o 
o 
o 
o 
o 
o 



"'-"". 

EI"lf,AIN~lENT VIABILl TY-CLUPEIDAE- ,JCV/ADULTS 

o::qr:: 

06r~5/7b 

06/25/76 
06i2~/76 

O~!'~~f76 

(,,:';./.:; ~./~7 6 
Ob/25/76 
06/25/76 
06/2~i/76 

Ol:../2=~/7·':. 

Ot./~>::/7!:.. 

(~:':,/ >::~::. ":.' /:.. 
CI;./ ,::' /7/~. 
f)/:./ .::./ 16 
0,;·/ ::/76 
(),~./ :-:':'.1 7.::. 
('/~' I ::: /"7 ,~. 
C/o f:_: .~:/~:' !., 

0/;./ j ::/:i f.:., 
(\!~./ ~~ ,-:.: /7 {I 
,-;{, I::. ~::: /7/:. 
CI,::, I ··.?,:.;~/7 b 
(!-\/·-:::~:/7 6 
O·~) /':.:::/7 ,~. 
O:~,/2:::/7i;;" 

(l ,~, .. <>.: / 7 ,~, 
(I '-. / .-:··~·/7,~. 

u~· .. /·~'.::.·/i .. ::. 
O( /;.':';/71::" 
o.~:. /:~"~}/~l,S 

06/29/76 
06j2~.:76 

06/2~/76 

S1 TIME P M 

IN 00;01 
01 00:01 
il>J 00: 42 
[II 00:42 
IN 01:20 
01 01: 20 
IN 01:59 
[II 01:59 
W 17: 3'? 
DI 17: :;:9 
IN 1:::: 20 
DI H:;: 20 
IN 19:03 
Dl 1-9: 03 
HI 1<;':'15 
DI 19: 'l5 
Ii'l 20: 20 
I ~~ 21: 30 
D1 21: 30 
HJ 22: O~ 
DI 22:06 
IN 2;-!: 51 
DI 22:51 
IN 23: ~::=: 
DI 2'-'::: :;::3 
IN 00: 19 
DI 00: 19 
IN 01: 04 
01 01: 04 
IN 01: '13 
['1 01: 43 
Ii-J 17: ::~O 

3 X 
3 X 
:3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
2 X 
2 X 
:2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
7. X 
2 X 
'> v 
"- " 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
3 X 

CONDo 
(Ui'1rO) 

-'7999. 
-9999. 
-9$·99. 
-99~/9. 

--;/9$'9. 
-999'? 

153. 
-999';"1. 

172. 
-·;/999. 
-9·~)'19. 

-9999. 
-9$·,;:Oi'. 

-9999. 
-9'iJ"~~}. 

.... -:/999. 
-9999. 
-'7"9':;'9, 
-99$'9. 

168. 
-9";/99. 
-99~9. 

-9999. 
--;"J9S;', 
-99S-~/. 

-9(:)59. 
-9';:-1'79. 
-~}9-;'·~. 

--;/9·i9. 
Itl.:., 

-9-:""i!'? 
178. 

TEMP. 
TIDE (C) 

2. 1 
2. 1 
2. 0 
2, 0 
1 q 

1 Q 

1.7 
1.7 
1.4 
1.4 
1.3 
1.3 
1 ~, 

, "-

1.2 
1.6 
1.2 
1 ':' · ~ 
1.t. 
1.6 
1. :3 
1 rj 

• V 

2. 0 
2. I) 

2. 1 
2. 1 
2. 2 
2. 2 
2.3' 
2 ? 

• 'J 
""> ~, ..:... ,;. 

2, 3 
1.5 

24. 0 
34. 0 
24, 0 
33. 0 
24. 0 
;:::2.0 
23, 7 
~:3. 0 
25. b 
26. 0 
25. 5 
2l~, 0 
25. 5 
26. I) 

2!3.5 
26. (I 

25. 0 
24. 0 
25. 0 
24. t.. 
2f3.0 
24, /.:. 
25. 0 
2 1j., I.:. 
2.~ .. 0 
24. 5 
26, 0 
?i1 ~ _ .. ..,J 

27. 0 
2'1.9 
2:::,0 
25. 2 

VIADILITY- A=ALIVE; S=STUNNE£Ii D=DEAD 

INITIAL 
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PUi/? :,::TATUS- P'" H OF PUMF'S OPERATING; M=MODE OF OF'ERATION 
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NUMBER OF INDIVIDUALS 
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(F=-FULL - T=-THROTTLED - X~"UNKNO,JN) 

STo:.::;TATION; Dlo'DISCHf,.',RGEi IN=INTAl<E 

1.1-62 

48 HRS 
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o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
1 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

Q 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

i " 

9(;, HRS 

A D 

o 
o 
Q 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



ENT~AINMENT VIABILITY-CLUPEIDAE- JUV/ADULTS 

Df-,TE 

06/:~/76 

G6/29/7S 
06/2~/76 

06/29/76 
(~~/~.9/7b 

0~/~9/7h 

O~,'~9/76 

06.~2~/76 

06129/76 
O~./2:?176 
I)t. /~~.·;::/7/:. 

()l-;.!:::. '.) /7 j~ 
f)I.:. /.: ..• ;:/:, ... .:, 

06/:~/j~ 

Gb!~9/76 
0.~!·~;O/J6 

06/~:0./76 

Of;.'" .:;()'/-j,~ 
(Y:'/~:O/7 I:, 

(i<~·/::;O /7 c· 
C '. :"30 r,- I:, 

0.::,.,,'30." ]'':' 
OS.f:~:(1/7b 

0.'::./.;:0/71:.. 
01../::;(;/71:.. 
(' .. :. /:<1/7 b 
06.l ::"0/7·';. 
0(:, 1:;:0/7 t;o 
0/:./:".:;0/76 
06/.:>:1/76 
O':,/~:(1/71:.. 

0.,:./80/7·:' 

ST TIME P M 
CONDo 

(Ut11-0) 

DI 17: 50 
IN 18:55 
Dl 18: 55 
IN 1'~': 36 
DI 19: 3.;' 
Ii\! 20: 23 
DI 20:23 
IN 21:03 
[II 21:03 
IN 22: It. 
01 22: 16 
IN 22:56 
DI 22:56 
I j'J 23: 45 
Ijl 23: 44 
IN 00:26 
01 00;26 
IN 01: :)8 
DI 01; 08 
IN 01:47 
DI 01:47 
III 17: 3::;; 
Dr 17: 35 
ItJ 18:26 
DI 18: 26 
IN 19: 05 
DI 19: 05 
i j-1 1 )': ~;2 
[II 1.';': 52 
IN 20:37 
DI 20:37 
IN 21: 26 

3 X -999~-:>. 

3 X -99';;9. 
3 X -9999. 
3 X -9999. 
3 X -99'79. 
4 X -;19$9. 
4 X -":>'5"'";.9. 
4 X -·~S"99. 

4 X -9~~9-;1. 

4 X 1';'4. 
4 X -99';:9. 
4 X -99S9. 
4 X -99S9. 
4 X -9 S";"9. 
4 X -99'i':.-~. 

4 X --;1';>-;:";;. 
4 X -9',";:'9. 
4 X -9?·~'~/. 

4 X -9(;')~·9. 

4 X 211. 
'l X -~·'9':'''? 

3 X 117. 
3 X -99';19. 
3 X _';i9·~f9. 

3 X -99S'9. 
3 X -999";1, 
3 X _~/9~ti:-") . 

3 X -99;:'9. 
3 X -·:'i9·~'9. 

3 X -9999. 
3 X -99';'9. 
3 X -999'9. 

TEMF'. 
TIDE (C) 

1.5 
1.4 
1.4 
1.3 
1.3 
1.2 
1.2 
1. :::: 
1. ::: 
1.6 
1.6 
1.9 
1.9 
2. 1 
2. 1 
2. 2 
2. 2 
2, ~: 
.., .~ 

..:.. .. ;,. 
2. 3 
2. 3 
1.9 
1.9 
1.7 
1.7 
1. I:-
1.6 
1.5 
1.5 
1.4 
1.4 
1.5 

34. 0 
25. 0 
34. 0 
25. 0 
34. 0 
25. 0 
27. 0 
25. 0 
::::3.0 
25. 0 
31.5 
25. 0 
::::2.0 
25. 0 
31,5 
25. 0 
31. 0 
25. 0 
30. 5 
25. 2 
29. 5 
25. 4 
:::5.0 
25. 0 
35. 0 
25. 0 
~::;:;. 0 
25. 0 
35. 0 
25. 0 
35. 0 
25. 0 

VJP:BILITY- A=ALlVE; S=STUNNEDi D=DEAD 

A 

INITIAL 

o 
o 
o 
I) 

o 
o 
(I 

(I 

(I 

o 
o 
(I 

(I 

o 
(I 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

PUMP STATUS- F'= If OF PUI'1PS OPERATING; t1"'NODE OF OPERATION 

D 

o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
1 
1 
1 
o 
o 
o 
o 
I) 

o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 

( 

:::: HR:;::; 

A D 

o 
o 
<) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
(I 

(I 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
(I 

1 
o 

o 
1 
1 
1 
o 

o 
I) 

I) 

o 
c) 

(I 

;) 

o 
I) 

(l 

I) 

t) 

o 
o 
(I 

(I 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
1 
1 
1 
o 
1 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
1 
1 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
1 
1 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(F"'FlILL - T"'THROTTLED - X"'UNI:"NOl~N) 

ST=STATION; DI=DISCHARGEi IN=JNTAKE 

1.1-63 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
1 
1 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
I) 

1 
o 
1 
o 
1 
1 
1 
I) 

1 
o 
o 
o 
o 
o 
o 
o 

·0 
o 
o 
o 
o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
<) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
1 
l 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



( 

ENTRAINNENT VIABILITY-CLlIF'EIDAE- ,JUV/ADULTS 

DATE ST 

06'/~~O/76 DI 
06/'::0/76 IN 
C[.,/:::('/7/;;, DI 
(J<~,/-::'O/76 I!~ 

06/30/76 OI 
06;:30/76 IN 
0.~,/30/71::.. DI 
07/01/76 IN 
07/01/76 Dr 
07/01/7,;' IN 
01/(:1/7.';:. DI 
07/(,1/76 IN 
07/:;,'1/76 DI 
07/C1/76 IN 
07/01/76 01 
07/0i/7e. IN 
07/(1/76 [II 
07/'::1/76 IN 
07/( 1/16 01 
07/C·l/7/:;. HI 
07.101176 DI 
0}1('1/76 IN 
(,7/(.1/76 PI 
07/(1/76 IN 
G7/Cl/76 DI 
07/(; J /7.;. I hi 
0)'/,::'1176 01 
07101/76 IN 
07/01/76 01 
07/01176 IN 
07/('1/76 01 
07/02/7/;;, IN 

TIME P M 

21;26 3 X 
22:08 3 X 
22;08 3 X 
23:02 3 X 
23:02 3 X 
23: 011-2 3 X 
23:42 3 X 
00;30 3 X 
00:30 3 X 
01:113X 
01:113X 
01: 57 3 X 
01;57 3 X 
17:;,i:3 4 X 
17:23 4 X 
18:06 4 X 
18:06 4 X 
1:=:: 51 4 X 
18:S1 4- X 
1 ;1: 3';> 4 X 
19;39 4 X 
20; t;;3 4 X 
20: 18 4 X 
21: 03 4 X 
21:03 4 X 
21: 44 4 X 
21: 44 4 X 
22:40 4 X 
22;40 4 X 
23:20 4 X 
23:20 3 X 
00: 10 4 X 

CONDo 
WMHO) 

-9999. 
184. 

-·~9·?9. 

-9999. 
-9999. 
-9999. 
-9·~99. 

-9999. 
-9999. 
-·~/9·,?9. 

-9999. 
184. 

-9'"i,1ii9. 
, 200. 

-9999. 
-99';'9. 
-·~/;'·99. 

-9999. 
'-99';'9. 
-';»9",9. 
-999·~J. 

-9999. 
--;J959. 
-9999. 
-99$9. 
-'Y'9S9. 
-,?9$·~. 

-99~9. 

-99$9. 
191. 

-9999. 
-99$'9. 

TIDE 

1.5 
1.6 
1. 1;.. 

1.3 
1.3 
2. 0 
2. 0 
2. 2 
2. 2 
2. 3 
2. 3 
2. 4 
2.,4 
2. 1 
2. 1 
1.9 
1.9 
1.8 
1.8 
1.7 
1.7 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.6 
1.6 
1.3 

VIABIl.ITY- A=ALIVEI S"'STUNNEDi D=DEAD 

TEMP. 
(C) 

35. 0 
24. 1 
:;:5.0 
25. 0 
35. 0 
2~3. 0 
35. 0 
26. 0 
:::4.0 
25. 0 
33, 0 
25. 0 
31.5 
26. 0 
:::4.0 
25. 0 
34, 0 
25. 0 
:34.0 
2~. 0 
:::4.0 
25. 0 
34. 0 
26. 0 
34. 0 
25. 0 
34. 0 
25. 0 
34. 0 
"'iCC' '"> .6-,.J. o..J 

32. 0 
25. 0 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(j 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

f'UI1P :::HHUS- P= n OF PUt1PS OPERATING; M:.:MODE OF OPERATION 

D 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
v 
o 
o 
o 
o 
o 
0-
o 
o 
o 
2 
(J 

(l 

1 
(1 

o 
(> 

( 

f) 

,--..., 
( , 

3 HRS 

A D 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
(l 

I) 

o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
(J 

o 

o 
o 
o 
(I 

o 
(\ 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
.) 

.) 

I,' 

(! 

o 
2 
o 
o 
1 
o 
I) 

o 
o 
o 

NUMBER OF I ND I V IDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(l 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
1 
o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
1 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
1 
o 
o 
o 
o 
o 

(F=FULL - T=THROTTLED - X"'UNI:r~~jWN) 

ST"'::;HHIONi [II""DISCHARGE; IN=INTAI(E 

1.1-64 

43 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
1 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
1 
o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
1 
o 
o 
o 
o 
o 



[NTRAI~~ENT VIABILITY-CLUPEIDAE- JUV/ADULTS 

COi\:D. 
1:'( .. ,TE !;·T T~i'iE P M (IJi'1r-:O) TIDE 

07/C2176 Dr 00: 10 
07:::/76 I~l 0::00 
07:'~;'/76 ["r 01:00 
Ci .': ~/7::' L~< ('2: 10 
::'7/;:~:·/7,:" I) 1. 01:::'('~ 

:)7 .... :(7,,, :~l 17:3') 
G;'~~/7S Dr 17:30 
07':1: ,:./76 r:·t 1:::: 30 
07/:G/76 Dr 18:30 
o .'~'~/7b I~J 19:23 
o '~0/7b ~I 19:23 
(I ~"'C,;. /·7'~ r~~ 20: 1() 
07/C6/76 01 ~o: 10 
07/G~./7~ !~~ 2):~2 

07.'0b/7b [I 2():52 
07/(:6/76 IN 21:45 
C7/":6/76 [1 21:~3 

07.,"': t.:.,17,~ !tJ 2:-~: :;:5 
(~7/~.~./76 [;1 22:35 
07./0~/7b I~ 23:32 
07.f:~/76 Dr 23:32 
07/07/76 IN 00: 17 
07/0:176 DI 00: 17 
07."(~i'/7':.. IN 01: 10 
fJ7 i('7/7/~ 1.:;1 01: 10 
07 / ::'7.176 IrJ 01:58 
!=-:/(,:7./7.::' Dr 01; 33 
(;7/('1./76 IfJ 1/: 30 
07/~7/7b ~I 17:30 
07/07/76 IN 19:08 
07/~7/76 01 19:08 
07/07/76 IN 17:50 

4 X 
r,. X . ., ... " 
4 X 
4 X 
~ v 
.;, " 
3 X 
.., v 
"", I, 

3 X 
~ v .;, (\ 

:3 X 
3 X 
:;: x 
:3 X 
3 X 
3 X 
3 X 
3 X 
::: x 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
::: x 
3 X 

-9999. 
-9S'';·? 
-9-;"99. 

1:::9, 
-''if'i';';'. 

219. 
-99S'9. 
-99$9. 
-95~9. 
-;/;:-;'9. 
-':)";"';'9. 
-;;":':-;' '? 
-":";:'";,9. 
-·?9;:·~. 

-;:';1;:9. 
-';:t9t';:'9. 
-9;"-;"'? 
-99-;'·;'. 
-$I';),"? 

2(,-;'. 
-9;1';:"9. 
_?I'Yf;~ 9. 
-99-:':9, 
-';19';1,? 

-9S~S9. 

2<:7. 
-99,9. 

201. 
-9';';'9. 
-;1";:-;'9. 
-99';'9. 
-9';>';"9. 

1.8 
2. 0 
2. 0 
-, ? ..:... ...... 
2. 2 
1.9 
1.9 
2. 0 
2. 0 
-, -. 
...:... • .L. 

2. 2 
2. 3 
2. :::: 
2. 3 
2. 3 
2. 2 
2.2 
2. I) 

2. 0 
1.8 
1.8 
1.7 
1. 7 
1.5 
1. 5 
1. 4 
1. 4· 
1. 7 
1.7 
2. 1 
2. 1 
2. 2 

VIA8ILITY- A=ALIVEi S=STUNNED; D=D~AD 

T2MP. 
(C) 

:;:2.0 
25. 0 
31. I) 

23. 3 
2~~:. 5 
27. 2 
:;:7.0 
27. 0 
~:6. 5 
27. 0 
:;,7.0 
'2.7. 0 
3t;·.5 
27. 5 
37. 0 
27. 0 
~, c:
'':''':'. oJ 

26. 5 
37. 0 
26. 4 
34. 0 
26. (1 

:;:4.0 
26. 0 
33. 0 
26. 2 
33. 0 
25. 9 
31. 0 
26. 0 
31. 0 
26. 0 

IN IT I1iL 

A 

o 
1 
o 
1 
(1 

o 
o 
1 
o 
o 
o 
o 
o 
5 
o 
.If 
o 
5 
o 

10 
o 
r. 
.J 

o 
= .J 

o 
5 
o 
o 
o 
o 
o 
1 

s 

o 
o 
o 
,) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
-, .... 
o 

o 
2 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

PU:li" :::Tr~TU3- p= # OF PUMPS OPEF:ATINGi M=tlODE OF OPEnATION 

D 

1 
1 
2 
,) 

C> 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
:3 
1 

::::: 
1 
5 
o 
3 
1 
6 
o 
2 
o 
1 
o 
o 
o 
o 

:::~ f-iF:::: 

,:,\ 

o 
1 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o . 
~ 

o 
4 
o 
1 
I) 

2 
o 
::: 
o 
o 
I) 

o 
o 
o 

D 

2 
1 
o 
I) 

,) 

o 
o 
o 
o 
o 
~5 

o 
13 

1 
8 
1 

13 
o 
a 

10 
o 
coo 

'-' 
o 

o 
o 
(\ 

NUME::'::R GF IN:JIVIDUALS 

I;, HRS 

(.\ 

o 
1 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

D 

2 
1 
o 
o 
o 
1 
o 
o 
i) 

i) 

o 
e.... 
o 

14 
1 
a 
1 

17 
o 
8 
1 

11 
o 
7 
I) 

1 
o 
o 
o 
1 

12 1-1,,:::: 

PI 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

1 
2 
2 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
:::; 
o 

14 
1 

~ 
1 

17 
o 
9 

12 
o 
7 
o 
1 
o 
o 
o 

24 HRS 
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o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

1 
2 
2 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
:::; 
o 

lil· 
1 
') 

1 
17 
o 
9 
1 

12 
o 
7 
o 
1 
o 
o 
o 
1 

(F"~FULL - T=THROTTLED - X=Ut,:f'.HOl--:i'I > 
3T;ST~TION; DI=DISCHARGE; IN~lNTAKE 

1.1-65 

48 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 

D 

1 
~ 

.:.. 
2 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
5 
o 

14 
1 
~ 

1 
17 
o 
9 
1 

12 
o 
7 
o 
1 
o 
o 
o 
1 

72 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

2 
2 
1 
I) 

o 
o 
1 
o 
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o 
o 
o 
5 
o 

14 
1 
') 

1 
17 
o 
9 

12 
o 
7 
o 
1 
o 
o 
o 
1 

96 ":RS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 
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2 
2 
1 
o 
o 
o 

I) 

o 
o 
o 
o 
5 
o 

14 
1 
9 
1 

17 
o 
9 
1 

12 
o 
7 
o 
1 
o 
o 
o 
1 



".--... 

( , 

E!-Hr:AHl:1:.::~rr VIABILITY-CLUPE':IDAE- ,JI.;V/ADULTS 

DATE 

07/C7/7~ 

07/e//7b 
07,,'t~7/7b 

(;7/(:7/76 
07/C7/76 
07/(7/71;, 
l'l /·.:'7/7 (, 
()7/C:/''/7'~ 

O~/'/07'/7 !~ 

07/V:':/76 
07/C~::/76 
07/(.'::~/7!.;, 

U-" '/C:::/7 I:' 
(i.T 1'~';:;/76 

07 J'(~ ;:::) -,.':.. 
(J7.1 <: .. !,I l,~. 
07./C:.:~/7·~ 

(j "7./(,':':/7 /;,. 
()7 /C ::V7/~; 
07/C:::./76 
();' .1(;:;'/76 
all'.0:"":.:171;, 
U7«(,.:, /7i;; 
(} l/;~ :;;/7.'J 
(li/Ce/7/.:, 
(J7/«V7/" 
0111,,:::/7!> 
all(,;:::/7,';· 
07/(,:':V7/.;. 
0]/(,:::: '76 
07/0;;~/7t. 

07/'0:3/76 

8T 

01 
IN 
DI 
IN 
DI 
W 
DI 
Dl 
DI 
IN 
[II 
HI 
DI 
IN 
DI 
IN 
[II 
IN 
DI 
IN 
DI 
I i~ 
Dl 
I ;'1 
Dl 
IN 
f.JI 
IN 
DI 
li-l 
DI 
IN 

TIME P M 
CONDo 

(lIr~HO ) 

19:50 
21: 02 
21:02 
21: 55 
21: 55 
22:45 
22: "'l5 
2~'::: ~36 

23:36 
00:29 
00:29 
01: 09 
01: O';J 
01: 57 
01: 57 
17:31 
17:31 
18:25 
1:3:23 
19:06 
19:06 
19:4:3 
19: 4:3 
20:28 
20:28 
21: 12 
21: 12 
21: 57 
21: 57 
22:40 
22:40 
23: 2:;: 

3 X -9999, 
3 X -9';199. 
3 X -99(i')~/. 

3 X -999~/. 

3 X .... 9999. 
3 X -9999. 
3 X -~/·r:c;.J~'. 

3 X 2C3. 
3 X -9?~9. 

3 X -9'?99. 
3 X -';>'7'~9. 
3 X -9999. 
3 X -9999. 
3 X 202. 
3 X -$"r~·:;·. 

3 X 2(;0, 
3 X -9999. 
3 X --;/999. 
3 X -";/9$9. 
3 X' -9999. 
3 X -;'999. 
3 X -995,';1. 
3 X -";-'::\';;;9. 
3 X -~/9·;? 

:3 X -99·~9. 

:3 X 2(:::, 
3 X -9;1$'9. 
3 X -')9';;9. 
3 X -99';:9, 
3 X -9959. 
3 X -9';1$'9. 
3 X -99';9. 

TEMP, 
TIDE (C) 

2. 2 
2. 4 
2. 4 
2, 4 
2. 4 
2. 3 
2. 3 
2. 1 
2. 1 
1.9 
1.9 
1.8 
1. :3 
1. /:., 
1 .. ~ 
1.3 
1.3 
1.6 
1.6 
1.8 
1.8 
2. 0 
2. 0 
2, 1 
2. 1 
2. 2 
2.2' 
2.3 
2. 3 
2. 3 
2. 3 
2, 3 

31. 0 
26. 0 
31. 0 
26. 5 
31. 0 
2/~. 5 
31,0 
26. :3 
82. 0 
26. 0 
32. 0 
26. 0 
29.0 
25. 1 
2-;'.0 
24. 9 
31. I) 
2~3. 0 
::;1. 0 
25. 5 
31. 0 
25. 5 
31. 0 
26, 0 
31. 0 
25. 1 
31. 0 
26.0 
31. I) 
26. 0 
33. 0 
26. 5 

VIABILITY- A=ALIVEI S=STUNNE[); D=DEAD 

A 

INITIAL 

I) 

o 
o 
o 
o 
o 
o 
3 
o 
1 
o 
4 
o 
4 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

S 

o 
o 
o 
1 
o 
1 
o 
2 
I) 

I) 

1 
o 
1 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 

F'Ui';P STATfJS- P'" ~f OF PUMPS OF'EF:t'HING; M-::MODE OF OPERATION 

(.-.... 

D 

o 
(I 

I) 

I) 

o 
2 
o 
2 
o 
o 
o 
3 
3 
4 
o 
o 
o 
I) 

I) 

o 
o 
I) 

o 
o 
(I 

o 
o 
o 
o 
() 

o 
(I 

:;: HRS 

A D 

I) 

o 
o 
o 
o 
(I 

o 
I) 

I) 

1 
o 
2 
1 
3 
(I 

() 

o 
o 
o 
o 
o 
(I 

I) 

I) 

(1 

o 
(I 

o 
o 
I) 

() 

(I 

() 

() 

I) 

1 
o 
"3 
o 
7 
/) 

o 
1 
5 
3 
5 
I) 

o 
o 
o 
o 
I) 

o 
I) 

(I 

1 
, -~ 

I) 

I) 

I) 

o 
(! 

I) 

o 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
3 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
(I 

I) 

o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
1 
o 
:3 
I) 

7 
o 
1 
1 
5 
4 
5 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
I) 

I) 

o 
o 
o 
I) 

o 

12 HRS 

A 0 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
:3 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
(I 

o 
o 
o 

o 
o 
I) 

1 
o 
:3 
o 
7 
o 
1 
1 
7 
4 
5 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
I) 

o 
I) 

o 
o 
I) 

24 HRS 

A D 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
:3 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
1 
o 
3 
o 
7 
o 
1 
1 
7 
4 
5 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

(F;:;FULL - T=THROTTLED - X"'UNI<NmJN) 
ST':~:TFjTION; DI=:DISCHARGE; IN"'INTAI(E 

1. 1-66 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 

o 
o 
o 
1 
o 
3 
o 
7 
o 
1 
1 
7 
4 
S 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
1 
o 
o 
I) 

I) 

o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
I) 

o 
o 
o 
I) 

I) 

I) 

o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
1 
I) 

3 
o 
7 
I) 

1 
1 
7 
4 
8 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
1 
o 

o 
o 
o 
o 
o 
o 
o 

'0 
I) 

o 
I) 

o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
.) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 

I) 

I) 

o 
1 
o 
:3 
o 
7 
o 
1 
1 
7 
4 
8 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 



( 

ENTRPtV<:1ENT VIABILITY-CLUPEIDAE- ,JUV/ADIJL TS 

D{.TE 

07/::~/76 

07/:~/7G 

(·]·/~~'17·~ 

07.!~~/76 

~;:. ,/ : .• t' i~ .~ 

(J', / ';'/7/~ 

07/ ";'/7,';' 
(-"7/ ;·/7/;. 
('7/~~_(~~ 

(;1,(~~.'7~ 

C;/1~/7~ 

07/:2/7~ 

Q7/12/7~ 

07.f12/76 
07/12176 
07/12/76 
07/1;/76 
1)"711:/76 
07/1~/76 

07/12/76 
07/12/76 
07/!2/76 
07/12/76 
~);/l~/76 

07/12.'7~ 

07;1:17S 
07/1~/76 

07/12.'76 
07/12/76 
07/12/76 
07/13/76 
07/1~/76 

ST 

Dr 
I :~ 
[: r 
! '., .. 
DI 
I1J 
Dr 
I I~ 
Dr 
1.'1 
[;1 

IN 
['I 

1:'1 
DI 
r:~ 

21 
It< 
DI 
IN 
£11 
I :\~ 

DI 
!N 
Dr 
I :~ 
DI 
IN 
DI 
HI 
01 
IN 

TIME P M 

2::;:: 23 
00:1)0 
(;0:00 
08:,,7 
0,): .:'~7 

() 1: 7.9 
01: 2';> 
02:07 
02: (', 
! ./: 3'1-
17:34 
18: 15 
12: 15 
1 ;:.~: ~'::6 

1.8.56 
19:34 
19: ::::4 
20: 10 
20: 10 
20:49 
20:49 
21: 31 
21: 31 
22: 12 
2::: 12 
22:49 
22:49 
22:31 
23:31 
00: 12 
00: 12 
00:54 

3 X 
3 X 
.3 X 
3 X 
3 X 
3 X 
:;; X 
2 X 
:2 X 
3'X 
:;; X 
3 X 
3 X 
3 X 
.., V 

oJ " 

3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 

COI':n. 
{1Jj'';i-:O> 

-9999. 
._?':J;";). 
-9;;'i;-;). 
'-$?$~'. 

--95'';: 9. 
'-;I?'7';I, 
-)'1;''':;9. 

2C5. 
-99T-·t·~ 

2C4. 
-9959. 
-$'9$9. 
-~·999. 

-9?·~S). 

-9';1';;', 
__ ;:;r~? 

-99;' 9. 
-9"~iS'?< 

-99";9. 
-99';:9. 
-';.0999. 
-':';s .. ;·9. 
-',)?'·9. 

1 '71. 
-9·7~9, 

-9~S9. 

--';>;;-;' 9. 
-99·~·9. 

-S'9'~·9. 

-99,'9. 
-"";:"",? 
-99·~·9. 

TEMP. 
TIDE (C> 

2. 3 
2. 2 
2. 2 
2. 0 
2. 0 
1.9 
1 <:> 
1.8 
1 r-: 
1.4 
1.4 
1.3 
1.3 
1 .:> 
1 . ., ...... 
1 ? 

1.2 
1.2 
1.2 
1.3 
1 ..,. . ~. 
1. 5 
1.5 
1.7 
1.7 
1.9 
1.9 
2. 0 
2. 0 
2. 1 
2. 1 
2. 2 

33. 0 
26. 0 
~" 0 '';''='. 

26. 0 
33. 0 
26, 0 
::::::;:,0 
25. 2 
.30.,0. 
23. "-t 
36. 0 
26. 5 
36. 0 
26. 0 
36. () 
26. 0 
:3"" .. 0 
25. 5 
35. 0 
25. 5 
:35.0 
25. 5 
::::5.0 
24. 4 
33. 0 
25. 0 
::;:2.0 
23. ~; 

32. 0 
.~C" C' ,L.,.J. _, 

31. 0 
25. 5 

VIABXLITV- A=ALIVEi S=STUr,NED; D=DEAD 

A 

INITIAL 

(l 

.. :. 
o 
.~ 
~ . 
o 
4 
o 
2 
o 
o 
o 
o 
Q 
o 
<) 

(l 

o 
o 
o 
:::: 
o 
2 
o 
8 
o 
2 

o 
o 
o 
o 
o 

s D 

o 0 
4 2 
o 0 
o 2 
o 5 
1 4 

£f o 
o 
1 1 
f) '-. O· 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o ,-, 
.J 

2 
o 
3 
2 
~: 

2 
o 
o 
o 
1 
o 
t) 

o 

PUi1r' STATUS- p::: ti OF PUI'1PS OPERATING; t1=1"iQDE OF OPERATION 

( 

:3 HRS 

A D 

(I 

o 
o 
't 

;) 

o 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

o 

o 
2' 
o 
1 

o 
o 
o 
o 
o 

t) 
.;~, 

(.\ 

(. 

::; 
r. 
",. 

4 
2 
2 
o 
o 
o 
(I 

() 

I) 

r) 

o 
o 
o 
Lj 

o 
~ 
~, 

2 
9 
2 

o 
o 

() 

o 
<) 

NUMBER OF INDIVIDUALS 

6 HRS 

A £1 

o 
o 
o 
~; 

o 
'7 
o 
7 
5 
:3 
4 
2 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
4 
o 
5 
2 

o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
1 
o 
1 
1 
o 
o 
o 
o 
o 

10 
2 
1 
o 
o 
1 
o 
o 
o 

12 HRS 

A D 

o 
9 
o 
'7 
::; 
8 
4 
3 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
5 
o 
5 
2 

o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 

10 
2 

1 
o 
1 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
1 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
9 
o 
9 
5 
9 
4 
~ 

'" 2 
o 
<) 

o 
o 
o 
o 
o 
o 
o 
o 
5 
o 
5 
2 

o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 

10 
2 
2 

o 
1 
o 
o 
o 

(F=FULL - T=THROTTLED - X=UNK~JWN) 

ST~STATIO~; DI=DISCHARGE; IN=INTAKE 

1.1-67 

48 HRS 

A n 
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9 
o 
9 
5 
9 
4 
3 
2 
o 
o 
o 
o 
o 
o 
o 
o 
(I 
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5 
o 
6 
2 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

11 
2 
2 
1 
o 
1 
o 
o 
o 

72 HRS 

A D 

o 
9 
o 
9 
5 
9 
4 
3 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
5 
o 
b 
2 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

11 
2 
2 
1 
o 
1 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
9 
o 
9 
5 
9 
4 
:3 
2 
o 
o 
o 
0 .. 
o 
o 
o 
o 
o 
o 
5 
o 
6 
2 

11 
2 
2 
1 
o 
1 
o 
o 
o 



~"" 
( 

ENTRAINt1ENT VIABILITY-CLUPEIDAE- JlJV/ADULTS 

DP-TE 

07/13/76 
07/13/76 
07/13/76 
07/13/76 
O~/12/76 

C;/1~/76 

O"?/i3'/7,~ 

(011 ::17,:' 
07/13/7l:~ 

07/1:;:/76 
07/13/76 
0,/1::;/7·:<' 
Olll :,:':76 
01/1::;/76 
07./ 1:::./76 
07/18/7::. 
07/1:::;/7,;. 
f)-;' / 1 :~:/7!:.. 
Cill'::':/7!:. 
07 13/76 
()l 13/76 
07 1~V76 

07/18176 
07/13/76 
07/13/76 
07/18/76 
07/13/76 
07/1~/76 

O~/14/76 

07/14/76 
07/14/76 
07/14/76 

ST TIME P M 
CONDo 

(UMHO) 

DI 00:54 
IN 01: 30 
DI 01: 30 
IN 02: 10 
Dr 02: 10 
IN 17: :;:1;, 
DI 17: :;:6 
IN 1:3: 12 
01 18: 12 
IN U::: 52 
01 18: 52 
IN 19:30 
01 19: 80 
IN 20:05 
01 20:05 
IN 20:45 
[II 20:43 
Hi 21: 21 
Dr 21:21 
IN 22:00 
DI 22:00 
IN 22:42 
DI 22:42 
IN 23: 10;' 
DI 23: l'i' 
IN 2:::: 5f:. 
D! 2::::: ~5c. 
moo: 34 
nr 00:34 
IN 01: 11 
DI 01: 11 
IN 01: ·18 

3 X -9999. 
3 X -9999. 
3 X -9999. 
3 X lS8. 
3 X -9~/$9. 

3 X 190. 
3 X -99$9. 
3 X -9'Y99. 
3 X -9999. 
3 X -9999. 
3 X -5"1';;9';', 
::: X -99$-9. 
3 X -99'Ji9. 
3 X -9~/99. 

3 X -';'950-9. 
3 X -9';1';19. 
3 X _·;>~i~r? 

3 X -999~/. 

:3 X' -9;/~·-9. 
3 X 1:: -1. 
3 X -·~/9·;'9. 

3 X -*';'9$9. 
3 X -9·~$~J. 

3 X -99S9. 
3 X -;J9';:'? 
3 X -99'79. 
3 X -99$9. 
3 X -9-;1':';9. 
~: X -99$~/. 

:'!: X -999';1, 
3 X -99·~~J. 

3 X 1::37. 

TIDE 

2. 2 
2. 3 
2. 3 
2. 3 
2. 3 
1.6 
1.6 
1.5 
1.5 
1.4 
1.4 
1.3 
1.3 
1.2 
1 ,":1 

1.2 
1.2 
1.2 
1 ~, . ~~ 
1. 'I 
1.4 
1.7 
1.7 
1.9 
1 9 

2. 0 
2. 0 
2. 1 
2. 1 
2. 2 
2. 2 
..., ':> 
4 • ..., 

VU,;[;IL.ITY- A=ALIVEi S=STUNNE£I; D=DEAD 

TEN? 
(C) 

31. 0 
25. 5 
31. 0 
25. 5 
30. 0 
24.-7 
:;:5.0 
25. 5 
35. 0 
25. 5 
:~;5. 0 
25. 5 
34. 0 
2~. 0 
::::4. 0 
25. 0 
34. 0 
2~. 0 
34. 0 
24. 2 
33. 0 
25. 0 
32. 0 
25. 0 
32. 0 
25. 0 
32. 0 
25. 0 
31. 0 
25. 0 
31. 0 
24. 3 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
2 
.0 
3 
1 
2 
o ..., 
...... 

o 
3 
o 
2 
o 
1 
o 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 

PUtlP STATUS- P= # OF PUMPS OPERATING; M'-=t10DE OF OPERATION 

D 

( ."", 

o 
o 
o 
o 
(> 

(I 

I) 

o 
o 
o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
1 
2 
o 
o 
1 
2 

o 
o 
(l 

o 
o 
o 

::;: HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
1 
o 
o 
o 
o 
o 
o 
'J 
,) 

I) 
() 

o 
o 
(I 

o 
o 
o 
o 
o 
() 

o 

() 

o 
(> 

o 
o 
I) 

') 

o 
o 
(I 

o 
o 
o 
o 
n 
o 
(I 

1 
o 
4 

2 
o 
3 
2 
4 
o 
:;: 
o 
1 
o 
o 

NUMBER OF INDIVIDUALS 

b HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
2 
o 
4 
3 
2 
o 
3 
2 
4 
o 
3 
o 
1 
o 
o 

12 HRS 

A D 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
I) 

o 
o 
o 
I) 

I) 

o 
o 
1 
o 
o 
o 
o 
o 
2 
o 
4 
3 
2 
o 
:3 
2 
4 
o 
3 
o 
1 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
2 
o 
4 
3 
2 
o 
3 
2 
4 
o 
3 
o 
1 
o 
o 

(F=FULL - T==THROTTLED - XI·':I'.I·Jmm) 
ST,",,53rATlm~i DI'=DI:3CHARGEi IN=:INTAI(E 

1. 1-68 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
2 
o 
4 
3 
2 
o 
3 
2 
4 
o 
3 
o 
1 
o 
o 

72 HRS 

A D 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
2 
o 
4 
3 
2 
o 
3 
2 
<1 
o 
3 
o 
1 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
2 
o 
4 
3 
2 
o 
3 
2 
4 
o 
..,. 
'.' 
o 
1 
o 
o 



;::~·F?~!:-;~;::'NT V.,iSILITY-CLUFEIDAE- .JUV/ADUL TS 

[:?,T2 

t;~~ .... ~ .. ~ / f_7/J 
('/" ",'" 1 .~ .. / 'J" ~ 

~:"I/ !·';'/76 
(l7./14/~1,::. 

(J:./!(/7.';'. 
~7/!~/7b 

1)7!!~./76 

(. 7/1 ;~/7/';. 
C·?.! 1 /. ,/7',;' 
e7/ 1. I..-.,.,: .. /~ 
(7/ ~/!~ 
07! ~/76 
071 ~/76 
071 ~/7~ 
c! ./ 11. /7.;' 

(; /! ·1/"J~ 
.... j .r 1.:/7 !:. 
G7 f !/:/-':-(:' 

C7.il~/7b 

07/:(/76 
(7/:.!',/7,~ 

07/1·:/76 
07!!~.17~ 

G 7./: ~i./7 .~ .. 
C7./ ~ :j/7 {~. 

Ol/1'.")/76 
07/1'3176 
C;·li~_j.'7·; 

07/1~/76 

(;7/1 ~.I7.'J 
07/1'"';.17,'> 
0~'/l:::;/76 

ST 

,..! ! 

I > • 
" 

Dl 
1 !'~ 
PI 
1 ;,~ 

L' ! 
I; 1 
:';1 
! ~ ! 
[~ 

I:l 
DI 
IN 
r::r 
~;j 

f."; 
1.1 
D! 
! !'l 
[;1 

IN 
in 
., , ... 
DI 
HJ 
Dl 
lIJ 
Dl 
HI 
[,1 
IIJ 

TI:-1E P M 
COKD. 

(UIi:-:O) 

(,~ :_~·8_ 

17:33 
17:33 
10, r·o o. ".../, 

1 ;::: C'? 
1::::1:,9 
1::;: :,9 
1 ~.: 2!3 
1 ~': 2'3 
2(~ {).::. 

2-:1: r;6 
:2.0:42 
20:42 
21: 26 
21: 26 
22:00 
22:00 
22: ::::;'.) 
22:39 
2.:;; 1 b 
2:2:: If... 
2::-::: 37 
2:;:; 57 
C-:,' 34 
00:34 
01: 15 
01: 15 
0 •. c:-_ 

.L • ..J.j 

01: 5:;: 
17:59 
17: 5'1 
18:~8 

3 x._ · ... o;}'i'9? 
3 X 1::'7. 
3 X -':'9';19. 
3 X -~>9;/9. 

3 X _·;r~I';'-? 

3 X -9999. 
3 X -99';9. 
3 X -';:';"9,). 
3 X -':>:.:;"';'. 
3 X -';:',69. 
3 'I. --';)';1';'9. 
3 X -99$9. 
3 X -·;;s"'·7·~"). 

3 X -99';;-;1, 
3 X -99S~·. 

3 X 179. 
:3 X -;)9';·'9. 
3 X -';''';';.9. 
3 X -)';',9. 
3 X -y';:';? 
3 X -99';.9. 
3 X ~99SS~. 

3 X -';1;1;'9. 

3 X -';';''";.'9. 
3 X -9·"S·9. 
3 X -99',9. 
3 X -9';1';'9. 
3 X 1[;3. 
3 X .-9';;'; 9. 
3 X -9';;r;·9. 
3 X -99';';", 
3 X lS$'. 

TEMP. 
TIDE (C) 

2,3. 
1. ;3 

1. 8 
1. 7 
1. 7 
1.6 
1, b 
1. 5 
1. 5 
1. q. 
1.4 
1. 3 
1 ~ .~ 

1. 3 
1. 3 
1. 3 
1. 3 
1. 4· 
1.4 
1.5 
1.5 
1.8 
1.8 
1.9 
1.9 
2. 0 
2. 0 
2. 1 
2, 1 
1.9 
1.9 
1.7 

31. 0. 
2,:-. ;:: 
36. 0 
25, 5 
36. 0 
25. 0 
35. 0 
2~. 0 
~:S. 0 
25. 0 
:;:3.0 
23. 0 
:;;3.0 
2::;. 0 
::0:'3. 0 
21!·.2 
::;:5. (I 

:::5.0 
35. 0 
25. 0 
34, 0 
2':3.0 
34. 0 
25. 0 
31. 0 
25. 0 
32. 0 
24. 3 
31. 0 
23. 0 
:?'~" 0 
:;:.:;. 7 

VIA3ILITY- A=ALIVE; $=STUNNED; D~D=0D 

A 

INITH~L 

() 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
1 
o 
3 
o 
1 
o 
1 
o 
5 
o 
1 
o 
2 
o 
2 
o 
o 
o 
o 

s 

() 

o 
o 
o 
o 
o 
o 
o 
o 
c 
o 
1 
o 
o 
o 

o 
2 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 

D 

( 

o 
I) 

o 
;) 

I) 

o 
o 
o 
o 
o 
2 
o 
1 
1 
1 

2 
o 
2 
2 
5 
o 
o 
o 
o 
.1 

o 
<) 

o 
o 

PUI~? ~:TATUS- P= ~i OF F'Uj~;:'~; OF'F.:F:ATE:3; \';=I"'ODE OF OPERATION 

:;: H;:;::;; 

A D 

o 
o 
!) 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
(l 

<) 

o 
o 
o 
o 
o 
1 
o 
o 
o 

o 
o 
I) 

o 
o 
o 

(} 

,) 

o 
o 
o 
o 
o 
(,) 

o 
o 
4 
o 

1 
~ ._' 

-::. 
o 
3 
2 
-;: 
o 
1 
o 
1 
1 
3 
o 
l) 

o 
\) 

NUMBER OF INDIVIDUALS 

6 hR~3 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
<) 

o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
::; 
o 
1 

r'" 

-' 

5 
o 
3 
2 
9 
o 
1 
o 
2 

3 
o 
o 
o 
o 

12 HR:3 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
5 
o 
l. 
1 
5 

.,. 
-' 
o 
3 
2 
9 
o 
1 
o 
2 

..5 

o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(l 

o 
o 
o 
o 
o 
o 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
5 
o 
1 
1 
5 

5 
o 
3 
2 

10 
o 
1 
o 
2 

3 
o 
o 
o 
o 

(F~O~LL - T=THROTTLED - X=UNKrmWNJ 
ST=STATIONl DIcDISCHARG~J IN=lNTAKE 

1.1-69 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
5 
o 
2 
1 
5 

= -' 
o 
3 
2 

10 
o 
1 
o 
2 
1 
3 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
5 
o 
2 
1 
5 
1 
5 
o 
3 
2 

10 
o 
1 
o 
2 
1 
~ .,:;. 

o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
:) 

o 
o 
o 
o 
,) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
5 
o 
2 
1 
5 
1 
5 
o 
3 
2 

10 
o 
1 
o 
2 
1 
3 
o 
o 
o 
o 



( 

E~TPAINM~MT VIABILITY-CLUPEIOAE- JUV/ADULTS 

Dt-TE ST lIt';!: P t1 

07/ ~/76 VI 18:28 
07/ ~/·76 I~J 19: 19 
Q7' S/76 Dr 19: I? 
'j7!:::(7/~ I~J 1~:3a 

07'1~~7~ D~ 19:~3 

(17': ~ ~~/76 I',! 20: :::.~) 

0711~/7b [:I ~0:33 

(;7/!~:'/-;,::, iN 21: 13 
;;;·,/i::176 ('I 21: 13 
0l/~.:'·/7·:'\ i:·; 21::":3 
~)7~"1:::./7,::' ;:1: ~?1:5::; 

C7/:~~-/7(" :~~ 22::;;:-~ 

07/i~,,'~,~ ~I ~2:32 

(,7/':::/7,;' Itl 23: 10 
07/~S/7.~ Dr 23: lO 
C'7/:~/76 I!~ 23:46 
('7/1~/7b DI 23:46 
('7/1/~./~'6 Ii·1 C').40 
O;,r10.r :7 6 D! 00: ~o 
07/i£IJ6 I~ 01:20 
07:16/7~ Dr 01:20 
07/~6;76 I~ 01:~5 

07/16/76 Dr OI;~3 

O,/191/b IN 17:30 
C7/19/76 CI 17:20 
(7/19/76 IN 18:09 
07/19176 [1 18:08 
01/:9/76 !N 18:47 
C7/19/76 DI 18:47 
07/l~·/76 Itl 19: 23 
G7;1~/76 DI 19:23 
07/1'~/76 IN 20:01 

3 X 
3 X 
3 X 
:::: x 
3 X 
- v .,J f. 

3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
.... v 
..:;.. 1\ 

3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
8 X 
:3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 

corD, 
(ui'H-:O) 

-':;';:-99 
-·;'·'~99. 

- ;19'7':'. 
p'~ :/~ ";:';:-/. 

-;";";'9. 
--;";.'/;'. 
-;''';:'99. 
-;1';'\'-;;9. 
-7·;':·~9. 

.I-. ~. ,t . 

_;';'J;I? 
-;:: .. ;~.;.'~. 
-·~'~·~!9. 

-999'7~ 
_';~. ;i~;;I_ 

-99;:";', 
-9(:' "i'9. 
-9999. 
-9'7';':9. 
-91;~9. 
-~19';:? 

181. 
-';·~~~99. 

177, 
-$";";:;-', 
.... 9·;:-;-.. ;-'. 
-'=;';';';', 
--9';";;:'9. 
-9'999. 
-9999. 
-.";";"';:';'. 
-·9'7'p;,. 

TEMP. 
TIDE (C) 

1.7 

1, '" 
1.6 
1.3 
1.5 
1.4 
1.4 
1,3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.4 
1.5 
1.5 
1.8 
1 " .0 

1.9 
1. '? 
2. 0 
2. Q 
1 ~J 

1.9 
1 9 

1. '" 
2, 0 
2. 0 
2. 0 
2, 0 
1.9 

36. 0 
2~~. 0 
35. 0 
2(,. 0 
:::6.0 
26. 0 
36, 0 
2"= •. 0 
35. 0 
25. 0 
:::3.0 
:::~j. 0 
:~5. 0 
23. 0 
35. 0 
23. 0 
3:0:.0 
2~5, 0 
31. 0 
~~~5. 0 
31. 0 
25. 0 
:;:;. ... 0 
26. 0 
::;:6.0 
26. I) 

::;:6.0 
2.::'.0 
36. 0 
26. 0 
36. 0 
26. 0 

VIA3ILITY- A=ALIVEJ SASTUNNEDi D=DEAD 

INITrAL 

A 

o 
o 
o 
o 
o 

!) 

1 
o 
1 
o 
1 
o 
~, .. 
o 
o 
o 
4 
o 
3 
o 
3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

s 

o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

PU;iP S,ATIJS- p= ~ OF PUi1PS OPERATING; M=M'JDE OF OPERATION 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
4 
o 
o 
o 
o 
2 
o 
1 
o 
o 
~, ... 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

( 

3 H:=\:::;: 

(:1 D 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

c
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

i) 

o 
o 
o 
') 
". 
~ 

o 
1 
I) 

5 
o 
1 
o 
--:> 

2 
o 
1 
:3 
I) 

4 
1 
3 
o 
o 
o 
o 
f) 

o 
o 
o 
i) 

o 

MJMBER OF INDIVIDUALS 

6 Hr::S 

A D 

() 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
~! 

:) 

1 
o 
5 
o 
1 
o 
2 
2 
o 
1 
4 
o 
5 
1 
3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 t-:r.:s 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
3 
o 
1 
o 
5 
o 
1 
o 
2 
2 
o 
1 
4 
1 
5 

3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 Hr,S 

A D 

o 
o 
o 
o 
o 
o 
c 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
3 
o 
1 
o 
5 
o 
1 
o 
2 
7. 
o 
1 
4 
1 
5 
1 
3 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

(F=FULL - T""THROTTLED - X=Ui\,n"C:WN) 
ST~STATION; Dl=DISCHARGE; ZN=INTAKE 

1. 1-70 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
3 
o 
1 
o 
5 
o 
1 
o 
7. 
2 
o 
1 
4 
1 
5 
1 
3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
3 
o 
1 
o 
5 
o 
1 
o 
2 
2 
o 
1 
4 
1 
5 
1 
3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
3 
o 
1 
o 
5 
o . 
~ 

o 
2 
2 
o 
1 
4 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
.0 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

·5 
1 
3 
o 
o 
o 
o 
c 
o 
o 
o 
o 
o 



( 

EN7RAINt'lENT VIABILITY-CLUPEIDAE- JUV/ADULTS 

DP,TE 

07/19/76 
07/19/76 
07/19/76 
07/19/76 
07/19/76 
07/19/76 
07/1~/76 

07/19/76 
07/19/76 
07/19/76 
07/19/76 
07/,.t $',/7<;" 
07/1?/7b 
07/:0/76 
07/70(76 
07/20/76 
07.,.~~,.t)/"" f~ 

07/?O/J6 
07/~O(76 

07/~0/76 

07/70/76 
07/~O/76 

07/20/7~ 

07/20/76 
07/~)/76 

O~/20!7b 

0~/20/76 

07/~O/76 

07/20/76 
07/20/76 
07/20/76 
07/20/76 

ST 

Dl 
IN 
DI 
IN 
DI 
IN 
01 
I :J 
01 
Ii"1 
DI 
IN 
DI 
IN 
Dt 
IN 
DI 
IN 
[)J 
1;'1 
[11 
IN 
DI 
HoI 
DI 
I j~ 
Dl 
I I~ 
DI 
IN 
DI 
W 

TIME P M 

20:01 
20:40 
20:40 
21:23 
21: 23 
22:00 
22:00 
22:38 
22:38 
2:::: 18 
2~:: 18 
23:57 
?3:57 
00:35 
00:35 
01: 10 
01: 10 
01:54 
01: ~54 
17:32 
17:32 
1 ::::: 1 \) 
1[:: 10 
1:3:45 
18:45 
19:25 
19:25 
20:04 
10:04 
20:43 
20:43 
21:20 

3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
::: X 
3 X 
3 X 
:3 X 
3 X 
3 X 
a x 
3 X 
3 X 
3 X 
3 X 
::: X 
3 X 
:3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 

CONDo 
(UI1EO) 

-9999. 
-9999. 
...... 99$9. 

177. 
-9999. 
-$'99':"). 
-5·~S9. 

.... 99·;:··~/. 
-99$9. 
-99$9. 
-99;"9. 
-99S9. 
-99;'9. 
-9';:";/9. 
-99;/9. 
-9';iS'5'. 
-995'9. 

175. 
-99':.'9. 

1:;:3. 
-99·;:·~/. 

-'::>9';'9, 
-9;1';/'7. 
-9;iS"~. 

-99$"7'. 
-99';,9. 
-9'7S"~, 

-99$'9. 
-995'9. 
-'iJ?'~'(;). 

-9'ilSI 9. 
-99S'9. 

TEMP. 
TIDE (C) 

1.9 
1.9 
1.9 
1.8 
1.8 
1.7 
1.7 
1.6 
1.6 
1.5 
1.5 
1.4 
1.4 
1.3 
1.3 
1 '" ...... 
l.3 
1.3 
1. ::: 
1.8 
1.8 
• <) .. , 

1.9 
1.9 
1.9 
1.9 
1.9 
2. 0 
2. 0 
2. 0 
2. 0 
2. 0 

36. 0 
25. 0 
36. 0 
25. 0 
36. 0 
25. 0 
35. 0 
25. 0 
36. 0 
25. 0 
3~3. 0 
23. 0 
33. I) 
25. 0 
31. I) 

25, 0 
31. 0 
25, 0 
31.0 
26. 0 
~37. 0 
26. 0 
3!!:-.0 
26. 0 
36. 0 
26. 0 
36. 0 
26. 0 
:;:7.0 
26. 0 
36, (\ 
26. 0 

VIABILITY- A=ALIVE. S"'STUNI\:ED. D=DEAD 

( 

INITIAL 

A 

o 
o 
o 
o 
o 
1 
o 
o 
o 
2 
I) 

1 
o 
1 
I) 

I) 

I) 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 

S 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

r:'lj;W STATUS- p== ~ OF PUt1F'S OPERATING; M"'MODE OF OPERATION 

D 

o 
1 
o 
1 
o 
o 
1 
o 
o 
1 
o 
I) 

1 
o 
1 
1 
o 
o 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

::: HR:S 

A D 

o 
o 
(I 

1,1 
I) 

1 
o 
o 
o 
o 
(I 

o 
(. 

(, 

o 
I) 

o 
I) 

o 
o 
o 
o 
I) 

o 
(J 

I) 

o 
1 
o 
o 
o 
o 

o 
1 
() 

1 
o 
o 
1 
() 

o 
4 
o 
1 
1 

'1 
1 
o 
1 
1 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

{) 

o 

NUMBER OF INDIVIDUALS 

b HRS 

A D 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
1 
o 
o 
1 
o 
o 
4 
o 
1 
1 
1 
1 
1 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
I) 

1 

12 HRS 

A D 

I) 

o 
o 
o 
I) 

o 
I) 

o 
I) 

o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 

o 
1 
o 
1 
o 
1 
1 
o 
o 
4 
o 
1 
1 
1 
1 
1 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 

24 HRS 

A D 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
1 
o 
1 
1 
o 
o 
4 
o 
1 
1 
1 
1 
1 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 

(F:FULL - T~THROTTLED - X=UN !OWN) 
ST=STATION; DJ=DISCHARGEl IN=lNTAKE 

l. 1-71 

48 HRS 

A D 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
1 
o 
1 
1 
o 
o 
4 
o 
1 
1 
1 
1 
1 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
1 
o 
1 
1 
o 
o 
4 
o 
1 
1 
1 
1 

o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

'0 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
1 
o 
1 
1 
o 
o 
4 
o 
1 
1 
1 
1 
1 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 



( 

ENTf,AINi'lENT VIABILITY-CLUPEIDAE- JUV/ADUL TS 

DPITE 

07/20/76 
07/20/76 
07/20 l 76 
07/:;(1/7.::
C7/20l7.!:' 
07/20/76 
07120/76 
07/21/76 
07/21/76 
0712.1/76 
07/':1/~'S 

07/21176 
07/21/76 
07/';.:1/7!:' 
07/;"!:1/76 
:)7/21/7/;' 
07121/76 
OJ121/76 
07121/71:., 
07/21/7/", 
071'21/76 
071'::.117/;' 
07121176 
07/21/76 
07/21176 
07/7.1/71:.. 
07/::':1176 
07/21176 
07111/76 
07/21/7.'j 
07/21/76 
07/21/76 

ST TIME P H 
eOI'D. 

(IJMP.O) 

DI 21: 20 
IN 21: 59 
Dr 21:59 
IN 22:51 
Dl 2:2:51 
IN 2:::: 33 
DJ 23:33 
IN 00: 15 
Dl 00: 15 
iN 00: 53 
DI OO:~53 

IN 01:33 
01 01: 33 
IN 02: 11 
01 02: 11 
IH 17:2';' 
DI 17: 29 
IN 18:06 
DI 18: 06 
II'~ W: 52 
01 1;:::52 
HI 1';>: 30 
Dl 19: 30 
IN 20:06 
DI 20: 01:.. 
I0t 20:44 
01 20:44 
IN 21: 23 
01 21: 23 
IN 22:04 
DI 22:04 
I;'4 22: 43 

3 X -9999. 
3 X 185. 
3 X ..... 9·?99. 
3 X -9999. 
3 X -~J9r9. 

3 x -9999. 
3 X -9999. 
3 X -9999. 
3 X -9999. 
3 X -?999. 
3 X -99·;'~/. 

3 X -9999. 
3 X -99';'9. 
3 X 1';:1. 
3 X -9?99. 
3 X 177. 
3 X -99S9. 
3 X -99~9. 

3 X -7'979. 
3 X -9%9. 
3 X -9';>$9. 
3 X -9959. 
3 X -9959. 
3 X -9999. 
3 X -~/95S"l. 

3 X -9·~.'99. 

3 X -99';:9. 
3 X 1E3. 
3 X -99$'9. 
3 X -9~/$9. 

3 X -9'5")';-9. 
3 X -99$'9. 

TEMP. 
TIDE (C) 

2. 0 
1.9 
1.9 
1.8 
1.8 
1.6 
1.6 
1.6 
1.6 
1.5 
1.5 
1.4 
1.4 
1.4 
1.4 
1. 7 
1.7 
1.8 
1.8 
1.9 
1.9 
2. 0 
2. 0 
2. 0 
2. 0 
2. 0 
2. 0 
2. 0 
2. 0 
2. 0 
2. 0 
1 <:1 

36. 0 
25. 0 
36. 0 
26. 0 
36. 0 
26. 0 
35. 0 
25. 0 
32. 0 
2~3. 0 
31. 0 
25.0 
31. 0 
25. 4 
::::1.0 
2:5.0 
35. 0 
2~3. 5 
36. 0 
26. 0 
36. 0 
26. 0 
36. 0 
26. 0 
::::7.0 
21:. .. 0 
36. 0 
25. 9 
36. 0 
25. 5 
36. 0 
25. ~3 

VIABILITY- A=ALIVEI S=STUNNED; D=DEAD 

INITIAL 

A 

o 
o 
o 
o 
o 
1 
o 
1 
o 
~ . ~ 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o ..., ... 

s 

o 
1 
o 
o 
(I 

1 
o 
o 
o 
2 
o 
o 
o 
1 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

PUj'li=' STATUS- P= # OF PUMPS OPET~ATING; I'l=-MODE OF OPERATION 

( ---

o 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
1 
1 
1 
o 
o 
1 
o 
o 
o 
!) 

o 
o 
o 
o 
o 
o 
!) 

o 
o 
o 
o 
o 
1 

:3 HR:3 

A D 

o 
o 
o 
o 
<) 

I) 

I) 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
1 
o 
o 

o 
1 
(I 

o 
o 
. ., 
"-

o 

t) 

/.:: . 
1 
2.
o 
1 
1 
o 
I) 

(I 

I) 

o 
o 
o 
I) 

I) 

;) 

(; 

o 
o 
I) 

1 
o 
:3 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
o 
I) 

2 
o 
1 
o 
(;;. 

1 
2 
o 
1 
1 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
3 

12 HRS 

A D 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
o 
o 
2 
o 
1 
o 
6 
1 
3 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
3 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
o 
o 
2 
o 
1 
o 
6 
1 
3 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
3 

(F=FIJLL - T:;THROTTLED - X=UNI::NCI!"'IN) 
ST'::"TAT I ON; DI=DlSCHARGEI IN:=lNTAI(E 

1.1-72 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
o 
o 
2 
o 
1 
o 
t. 
1 
3 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
3 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
o 
o 
2 
o 
1 
o 
6 
1 
3 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
3 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
v 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
o 
o 
2 
o 
1 
o 
6 
1 
3 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
3 



":C,TPAIt:i~ENI VIABILITY-CLUPEIDAE- ,JUV/ADUL TS 

DC-.7E 

07/=1/76 
(.7/:1/76 
(.7;'21/76 
(:7/::/76 
07/:i/76 
~7/~\!'7~ 

C7/:~/7S 

07/22/76 
07/~~/76 
C7,~;~.:7~ 

(.7 I~ :~,'7';, 
<,,1~; / ~.~~ / l'~ 

1:7.1·:.~/7~ 

~7/:~:/7S 

07/::.':'/7.-:' 
07/7 /76 
07/~ /76 
u7i~ '76 
(:7/;':::"7::' 
ui/::: r 76 
(,·7!:.~J7~ 

07j:~/76 

0';"/-;."';:/76 
(J7 f::c;'/7~, 
(lOr"' /·:.;~/7,~ 

(.I7/::::'/7.·::-
f",... :;,/ _~ ~. /' -: I j 

':.-'/::~~/76 

07/:2/76 
07/22/76 
07/2:/76 
07/2~/76 

:;.T 

DI 
TN 
T:J; 
p~ 

D1 
I \~ 

DI 
I': 
Dr 
I " ., 
Dr 
1 '.; 
:}I 
I:: 
[; I . 
,N 
Dr 
IN 
DI 
I i-: 
D: 
r :-.: 
[II 

Ii'; 
DI 
Hl 
DI 
I 'I 

" 
DI 
I "' " 
DI 
IN 

TIl";:: P M 

22:43 
23:~5 

L::: ~.:i 

23' ~::r:; 

23. ~'"3 
C.'::: -::it 
(:1): ;>l 
ot: 10 
01: 10 
01: s') 
01: ":j') 

17: 2<· 
17: :::.t 
1::::01 
13:01 
J 8: .I. .... :! 
18: ~1';, 
19:22 
1;;:22 
29:57 
19:59 
20:38 
~O:~8 

21: 16 
21: 16 
;~ 1: ~5 
21: 55 
2~:31 

2::::31 
23:07 
23:07 
23:47 

3 X 
3 X 
:;; X 
3 X 
..... OJ 
~I .f\ 

..... v 

..;, " 
3 X 
::;: X 
:;: X 
:2: X 
:3 X 
3 'x 
::;: X 
::;: X 
3 X 
3 X 
:3 X 
3 X 
3 X 
3 X 
3 :< 
3 x 
3 X 
3 X 
3 X 
3 X 
3 X 
:;; X 
;:: X 
3 X 
3 X 
3 X 

CO~·~D. 

(U;':;-;O) 

-';:;>';>". 
-');$9. 
_";I?";';I. 
-~/9:':9. 

-9~~:-,?9. 

-:;:':-;:-;"';J . 

_t;::-;'J';J~ 

-9·~'·;·Y. 

-':';'::;9. 
1$8. 

-99$9. 
-S'9S9. 
-;''';~'iJ9. 

17';>. 
.....99·;:9. 
-9t;J 99. 
-~95,? 

.-S"/'~/S:~/. 

-$";::''';9. 
-;"·7'~9. 

-'';:;'·'';'9. 

- ~;':::';';:>. 

-;;'959, 
-~9"·9. 

-';i9S'9. 
!.-c:7. 

-:;"/';'9, 
-9';;S:?, 
-;19)"9. 
-9")S·';". 

-',/9',,'9. 
-9~·;;·9. 

TEMP. 
TIDe: (C) 

1.9 
1. -, 
1.7 
1.7 
1.7 
1. Y,5 

1.!3 
1 <: 

.oJ 

1.5 
1. 't 
1.4 
1.5 
1.5 
1.7 
1. 7 
1.9 
1.9 
2. 0 
2. 0 
2. 1 
2. 1 
2. 1 
Z. 1 
2. 2 
2. 2 
2. 3 
2. 3 
2. 2 
2. 2 
2. 1 
2. 1 
2. 0 

36. 0 
26. 0 
36. 0 
25. 0 
3~:~, 0 
25. 0 
34·.0 
25. 0 
3:3. 0 
25. 0 
,3::;:. O. 
2,~. 0 
::::'.0 
2:::i,O 
36.0 
2'~. 1) 

37. 0 
26. 0 
37. 0 
26. 5 
::7.0 
2.~,. :3 
37. 0 
27. 0 
36. 0 
::0.0 
':::.:7.0 
27. (I 

::;:7.0 
2/::'.0 
3(: .. 0 
26. 0 

VIA~ILITY- A=ALIVE; S=STUKNED; D=DEAD 

{\ 

INITIAL 

o 
3 
o 
4 
(I 

1 
o 
1 
(I 

2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

S 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 

o 

PU:'.!'" STATUS- P= # OF PUMPS O;=:ERATHJGi M=i'10DE OF OPERATION 

o 
o 
o 
o 
o 
o 
1 
1 
2 
1 
l) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

1 
o 

( 

~! HF\S 

f.\ D 

o 
1 
o 
o 
o 
1 
o 
I) 

o 
o 
o 
o 
() 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
(> 

o 
o 
o 
o 
~) 

,) 

2 
o 
~. 

~) 

() 

1 
2 
2 
4 
o 
o 
o 
o 
o 
;) 

o 
<) 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 

(I 

NUMBER OF INDIVIDUALS 

(, HRS 

A D 

o 
1 
o 
o 
o 
o 
Q 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
2 
o 
4 
o 
1 

2 
2 
4 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
.0 
o 
o 
o 
o 
1 
1 
o 

12 HR:3 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 

'" o 
<1 
o 
1 
1 
2 
2 
4 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 

24 !-IRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
<..> 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

o 
3 
o 
4 
I) 

1 
1 
2 
2 
4 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 

(F~orULL - T=THROTTLED - X "'UI-..a<NOt.JN ) 
ST=STATIONi DI=DISCHARGE; IN=INTAKE 

1.1-73 

43 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
3 
o 
4 
o 
1 
1 
2 
2 
4 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 

72 HRS 

P: D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
..... 
'" o 
4 
o 
1 
1 
2 
2 
4 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
<) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
3 
o 
4 
o 
1 

2 
2 
4 
C 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 



( 

E~~Tr;AHIMENT VIA8ILITY-CLUPEIDAE- JUV/ADULTS 

DATE ST 

07122/76 DI 
c)7f2-::':/76 Ie-; 
07 /;~:3/76 DI 
0712:';/76 IN 
07 "·.?2/7 6 D I 
07/'-::,2:/76 IN 
07/23/7.:' Dl 
()'7/'~.~./ 7·S ~'1 N 
07 /·2·;./~·f.::, DI 
07.'"2/,,/76 IN 
07/:,; . .:7(;, D1 
OJ /26/76 H! 
07/21::./76 Di 
01F2.~'/16 1£4 
07l].I.:./76 DI 
07/;'1.:.·/~·1;. IN 
,)7/21.:./7.';, DI 
OU2!.:./7/., Itl 
07/2·S/7·~:. 01 
C.7 /2.,';·/7 bIN 
07/]..'./7b DI 
07/:6/7,;' IN 
01/2/.../76 01 
07/]..(:./76 IN 
07/?.I:./76 Dl 
07/26.17.':. IN 
07/26/76 01 
07/27/76 IN 
07F27.176 DI 
07/:?7/7.~. IN 
(:-;;/27/7(;. DI 
071::.7/76 IN 

TIME P M 

23:47 
00:33 
00:33 
01: 11 
01: 11 
01: 53 
01: 53 
17: 32 
17: :32 
18: 13 
18: 13 
1;3:52 
18:52 
1'7: :;:0 
1':): 30 
::r): 11 
20: 11 
20:51 
::::0: ~51 
21: 27 
21: 27 
22:07 
22:07 
22:45 
22:45 
23:25 
2::; 25 
00:05 
00:05 
00:45 
00:45 
01; 2::; 

3 X 
3 X 
3 X 
:3 X 
3 X 
3 X 
3 X 
.3. X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 

CONDo 
(UNHO) 

-9999. 
-9999. 
-99';"9. 
--;J?9 ";1 , 
-9999. 

182. 
-99·;J'r. 

178. 
-9'?951. 
-999';1. 
-~/9S·9. 

-9999. 
-9999. 
-$·9~';>. 

-·~/9·~9. 

-;";1$";>. 
-·~)";;·"~9. 

-·~/999. 

-9999. 
174. 

-9',";;9. 
-';J·~·;:9. 

-·:'19·~;I. 

-99';9. 
-99';:"9. 
-99$9. 
-99$9. 
-99·~9. 

-99$9. 
-9959. 
-90;'S9. 
-99~;9. 

TIDE 

2. 0 
1.9 
1.9 
1.8 
1.8 
1.6 
1.6 
1.2 
1.2 
1.2 
1 .:> 

1.2 
1.2 
1.2 
1.2 
1.5 
1.5 
1.7 
1.7 
1.9 
1.9 
2. 0 
2. 0 
2. 2 ..., ., 
.L. • ..:.. 

2. 3 
2 .. . '" 
2. 4 
2. 4 
2. 4 
2. 4 
--I -":. 

"'-. '" 

VU',8IL ITY- A=AL.IVE; S==STUNNE[li D-=DEAD 

TEMP. 
(C) 

36. 0 
26. 0 
36. 0 
26. 0 
34. 0 
25. 0 
:;:3.0 
26.0 
:::4. 0 
2(:,.0 
33. 0 
2t,.0 
33. 0 
25. 0 
:;;:;:. 0 
2~3. 0 
33. 0 
25. 0 
33, 0 
25. 3 
33. 0 
25. 0 
33. 0 
25. 0 
:;:4.0 
25. 0 
33. 0 
2~j. 0 
33. 0 
25. 0 
33. 0 
26, 0 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
>J 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

'0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 

PU:',:=' ::n/~TUS- p= t~ OF PUNF'S OPERATING. M=t10DE OF OPERATION 

D 

o 
o 
(I 

I' 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 

3 HRS 

I~ D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 

o 
o 
o 
o 
o 
1 
.) 

o 
o 
o 
o 
o 
o 
o 
o 
(> 

<) 

(\ 

~) 

o 
o 
I) 

I) 

I) 

I) 

o 
.) 

<) 

o 
.) 

o 
2 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o. 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 

(F"'FULL - T=TI-IROTTLED - X"-'UNf<NO(,./N) 
ST'=STATION. DI"'DISCHARGE; IN=INTAKE 

1.1-74 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 



( 

ENTRAINMENT VIABILITY-CLUPEIDAE- .JUV/ADULTS 

D~,TE ST 

07127/76 DI 
07/27/76 IN 

,07/27/76 DI 
07/~J/16 IN 
07/27176 DI 
07/27/76 IN 
07/27/76 DI 
07/27/76 IN 
07/77/76 01 
07/27/76 IN 
07/27/76 Dl 
07127/76 IN 
07127/76 Dl 
07/27/76 IN 
07/27/76 DI 
07/:7/76 IN 
07/27/76 DI 
07/27/76 IN 
07/27/76 DI 
07/27/76 IN 
07/27/76 01 
07/27/76 IN 
07/:7/76 01 
07/:8/76 IN 
07/28/76 Di 
07/~8/7b IN 
07/:8/76 DI 
07/28/76 IN 
07/28/76 DI 
07/~[V7b IN 
O~/~e/76 DI 
07/28/76 IN 

TIME P M 
CONDo 

(u11hO) 

01:25 
02;05 
02:05 
17: ;,:<:; 

17:30 
1$; 11::-
18: 16 
18;54 
1:3: 54 
1-;': 37 
19: ~:7 
20: 13 
20: 13 
20:53 
20:53 
21: 33 
21: 33 
22: 13 
22: 1:3 
22:53 
")"1'.C"~ 
.. ~.:.... v·;;# 

2:3: 25 
?,? ?c,-_ . ..,. _oJ 

00;05 
00;05 
00:45 
00:45 
01: 2'5 
01; 25 
02:01 
02;01 
17;32 

3 X -9999. 
3 X 177. 
3 X -9999. 
4 X 17$. 
4 X -9999. 
4 X -9999. 
4 X -S"'999. 
4 X -9999. 
4 X -9';>99. 
4 X -')999. 
4 X -9';1$9. 
4 X -99';'9. 
4 X -9999. 
4 X -99$9, 
4 X -9959, 
I} X -99S9, 
4 X -99'79. 
4 X '-99$';>, 
I} X -')';'$9. 
I} X 173. 
4 X -9')'79. 
4 X -9~/$'9, 

4 X -99$';>. 
4 X -99$'9. 
4 X -99'7'9. 
... X -995'9. 
4 X -99';'9, 
.t!. X -99$9. 
4 X -99'7'9. 
4 X 176, 
4 X -~9S'9 

4 X 177, 

TIDE 

2. 3 
2, :2 
2. 2 
i.3 
1.3 
1.2 
1 ':' 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.5 
1.5 
1.8 
1.8 
1.9 
1.9 
2. 0 
2, 0 
2, 1 
2, 1 
2. :3 
2. 3 
? ':> ............ 
2. 3 
2. 3 
2. 3 
2. 3 
2. 3 
1.:;'> 

VIADILITY- A=ALIVEI S:zSTLINNEDi D=DEAD 

TEl"IP. 
(C) 

34. 0 
25. 4 
33. 0 
2l" 0 
33. 0 
26. 0 
33. 0 
260. 0 
33. 0 
25. 0 
3:3. 0 
25. 0 
::::3.0 
25. 0 
32. 0 
25. 0 
32. 0 
25. 0 
32. 0 
25. <) 

32. 0 
25, 0 
33. 0 
25. 0 
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25. 0 
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( 

[NTRAIM'12NT VIABILITY-CLUPEIDAE- JUV/ADULTS 

DATE 

07/2'<:V76 
07IL~;/76 

C'?f~'~c;,"76 

07./ 2EV71.e. 
(Yl/';::;;/76 
07/2::-.:/7!:, 
o: ..... ~::::·/~r6 
0:"./ 2~:j/7i~. 
07.:;,'3/76 
tJ7 /"2.:"./76 
07,'2::;;:/76 
07/;::,:170 
(,7f2c:/7/~ 

Of /:~::':/7/" 
07/.: --"/7/J 
07 '::. ,":/,; I;, 
07/-:-':: /7 .. :. 
0'7 / :~ ::J ~, I;. 
()7/:~~:·/7·J 

07/; :::.17,~ 
07/';i.(;.:/76 
07/:''';1/7/:. 
U 7 /:::'·~'.I7iS 
(j7/:';1/76 
07/2917/:, 
01/2:9/71:. 
(·7/2-;J/7~. 

O}/"?'i'/7!;' 
07/::.';1/76 
07/"2:9.176 
07/l',';76 
07/29/76 

ST 

01 
IN 
01 
IN 
DI 
IN 
DI 
I I~ 
[II 
IN 
01 
I " ,~ 
DI 
I 1',1 

[II 

iN 
01 
Hl 
DI 
IN 
DI 
ILl 
DI 
11'-1 
DI 
IN 
Dr 
IN 
DI 
IN 
DI 
IN 

TIME P M 

17:32 4 X 
18:08 4 X 
18:08 4 X 
18: 4:3 4 X 
18:48 4 X 
1';/: 21.:, 4 X 
l.9:26 4 X 
20:05 -1 X 
20:05 4 X 
20:'-:2 3 X 
20:42 3 X 
21: 22 3 X 
21: 22 3 X 
22:01 3 X 
22:01 3 X 
22: 3';-' 3 X 
22:39 3 X 
23: 12 3 X 
23: 12 3 X 
23:50 3 X 
23: 50 :;; X 
00:25 3 X 
00: 2~':; 3 X 
01: 05 3 X 
01: 05 3 X 
01:42 3 X 
01:42 3 X 
17: 3:3 3 X 
17:38 3 X 
1:3:113X 
18: 11 3 X 
18: 51 3 X 

CONDo 
(UI1HO) 

-9999. 
-99'iJ 9. 
-,'9''99. 
-~"?99. 

-:'J9·~J9. 

-9999. 
-';'999. 
-9999. 
-9999. 
-'1999. 
-9999. 
-·;-99't. 
-9999. 

169. 
-9999. 
-9';/";19. 
-99';i9. 
-9999. 
-o;'9SSJ• 

-99':;~J. 

-~)979. 

-~)':'J$'::J. 

-9·~/·~9. 

-99$9. 
-9'~·~·9. 

177. 
-·?9·~9. 

-9':J';J9. 
-99'79. 

172. 
-';-1';:-)-;"9. 
..... 99$·7. 

TIDE 

1.5 
1.4 
1.4 
1.3 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.4 
1.4 
1.6 
1. /.:.. 
1 ,=, . '-' 
1.8 
2. 0 
2. 0 
2. 1 
2. 1 
2. 2 
2. 2 
2. 3 
2. 3 
') ~ 
..,:.., .j 

2 .. 3 
1.7 
1.7 
1.6 
1./:' 
1.5 

VIA8ILITY- A=ALIVEI S=STUNNEDi D=[lEAD 

TEMP. 
(C) 

33. 0 
26. 0 
:';:3.0 
2,",.0 
33, 0 
26, 0 
33. I) 

25. 0 
:2:::;:,0 

2~. 0 
33. 0 
2~i. 0 
33. 0 
25. 0 
:;:3,0 
2~}. 0 
3~3. 0 
25. 0 
34. 0 
25. 0 
34. 0 
2!3.0 
33. 0 
25, 0 
33. 0 
26. 0 
~:3. 0 
25. 0 
3'1. 0 
25. 4 
34. 0 
25. <) 
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( 

~NTR~J~~ENT VIABILITY-CLU?EIDAE- JUV/ADULTS 

Dr:.TE 

(;7/:::"~'/76 

c· -; ./:;~~I lj" t;. 
0~f~~/76 

07/?f/76 
(~:7/-:.r;"/76 

e7F;.';·/7/;, 
(,7/']";-'/7/:.-
01/::'-:/7.;' 
.:,-;' / ~ ~'/7." 
(;"/ /:" :' J 7 :. 
r.:-/ / .. ~::, /'l .~. 
(,; 12~·"·-/7.S 
(;7./~9176 

07/~!~/76 

~.7).:·')/7~ 

\'Y7/:: :';/76 
!~;: /::.:'·/71;,. 
07/-::":~~/7S 

el/:::": /7,~, 
07/~O/76 

07/::0/76 

ST 

DI 
1'-; 
[I r 
T .,' 
-" 
Dl 
I ~; 
DI 
IN 
[;I 

I;,; 
DI 
IN 
DJ 
r~ 

D! 
I >' d 

D! 
iN 
[ .-.. 
IN 
DI 

COf'D. 
TIME P M wr,!-'O) TIDE 

1':;: 51 
1-.:': ?(') 

1 ';:': ~:::o 

2'): J.3 
20: 12 
20: Ji-5 
20: "~5 
2 ~ : :~15 
21: ;~::; 

;;~~~ 
23:25 
2.~:: ~:::.-; 

co: 15 
00: 1:::: 
00: :S~. 
(J:): ~.~. 

01: 31 
01: :::: 1 
02:03 
02:08 

:3 X 
3 X 
3 X 
3 X 
3 X 
"" v ~ A 

3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
::: X 
3 X 
3 X 
3 X 
3 X 

-P9$9. 
-'?';"79. 
- ;"9;·9. 
-:1';";";.0. 

-~·?·;/9. 

_?';J';',? 

-?~}·;i9. 

170. 
-;);':$';/. 
-::;.,:-,":.,:;". 
-;i:j";, :;/. 
--;~9S: '~'. 

-9';'-$9. 
-9~/j7",?I. 

-999-;;. 
--9'::";"/. 
-';';";"~'? 

_·7.i~"~JI;-'. 

-9·~~·;·~/. 

172. 
-9';:JS'9. 

1.5 
1.4 
1. If 
1.3 
1.3 
1 ':' . ~, 
1.3 
1.3 
1.3 
1.7 
1.7 
1 q 

1.9 
2. 1 
2. 1 
2. 2 
2. 2 
2. 3 
2. 3 
~, ~ 

..!.. •• :., 

2. 3 

'II :~,; I L I TY- A=AL IVEj S;=STU~".;,::r)j D=DE?'1D 

,EMF'. 
~C) 

:;::;:.0 
2~. 0 
:;:3.0 
25. 0 
33. 0 
2~~. 0 
3:::.0 
2~), 1 
3:3. 0 
25. 0 
3:3.0 
2~.:j. () 

:'33.0 
25. 0 
33. 0 
25. 0 
3'3.0 
2::3. 0 
:;:2.0 
.-,r.:- "? 
":---1 . ...... 

31. 0 
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PUM? 3TATUS- P= # OF PUMPS OPERATING; M~MODE OF OPERATION 
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(F=FULL - T=THROTTLED - X'·'UNt':,~JN) 
ST:sTATICNI DI~DISCHARGEj IN=INTAKE 
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ENTRAINI'iE.NT VIABILITY-CYPRINIDAE- LARVAE 

DP\TE 

06/14/76 
06114176 
06/15/76 
Oc·/lt-;.r76 
06.1! ~5176 
(;,: • ./ 1. '::t/76 
0.,:· .. /15/76 
('.~ . .1 15/7 C. 
0':./ 1 !.:./ 7 0::. 
G-';;/15f7& 
06/1<.::V76 
O~·/16/76 
0(:./1 c"/7·~. 
U.lL;.I7:. 
(l.'~. ;' 1/;../ ? I;" 

t)c.f16.176 
0/;./11;./76 
(1.",/1(./76 
06.11/;./ J C. 
1),,,/16/76 
0:: . ./ J.1:~/71::' 
I),:;./! 7 /7·~ 
06/17/76 
06/17/7/;, 
01.:./17/.7 '" 
()(.l17.176 
06/17/76 
06/17/7·';, 
O,~./ 17/76 
06/17/76 
O.S/I7/76 
06117176 

8T TIr1E F' M 
COI\:D. 

(lJt1~O ) 

IN 23:47 
DI 23:47 
IN 01: 38 
01.01: 3~3 
IN 17:52 
DI 17: 52 
IN 19:14 
IN 21: :;:5 
01 21: 35 
IN 22: 46 
01 22:46 
IN 00: O'? 
DI 00:09 
In 01: 18 
DI 91: 18 
Ifl 17:ii8 
01 17: 48 
IN 19:!2 
DI 19: 12 
IN 20: 18 
DI 20: 18 
IN 00: 1';1 

DI 00: 19 
IN 01:52 
[II 01:52 
IN 17:37 
DI 17: 37 
IN 19: 19 
DI 1';;-: 19 
[II 20: :;:4 
IN 22:21 
01 22::21 

3 X 129. 
3 X -9999. 
3 X -9999. 
3 X -':'1999. 
? X 132. 
3 X -9999. 
3 X -9-';";>9. 
3)\ -9'?99. 
3 X -·Y999. 
3 X 132. 
~: X -S'1'99. 
3 X -';19';J'S"/, 
3 X -9999. 
2: X 1~:5. 

:::?C. -9'799. 
2 X 1:::4. 
2 X -99';;9. 
2 X -99$9. 
2 X -99';:'7. 
2 X -99'79. 
2 X -99S9. 
2 X -~/9$9. 

2 X ..... 9";1·:;·;'. 
2 X 149. 
2 X -9',>·~9. 

2 X 145. 
2 X .,.9';'$"". 
2 X -·?·;1·;'9. 
2 X -0;/90;:'9. 
2 X -99';'9. 
2 X 1 $'8. 
2 X -9';'$9. 

TIDE 

1.7 
1.7 
2. 1 
2. 1 
1.7 
1.7 
1.4 
1.2 
1 ":" 

1.2 
1.2 
1.6 
1.6 
1.9 
1 9 
2. 0 
2. 0 
1.7 
1.7 
1.5 
1.5 
1.4 
1.4 
1.9 
1 9 

1.9 
1.9 
1.7 
1.7 
1.5 
1.3 
1.3 

VIABILITY- A=ALIVEI S=STUNNEDi D=DEAD 

TEMP. 
(C) 

19.5 
27.0 
1";'.0 
24. 0 
20. 4 
30. 0 
20. 0 
20.0 
27.0. 
13. 7 
27. 0 
20. 0 
27. 0 
19. 7 
26.0 
LO. 9 
33. 0 
21. 0 
33.0 
21.0 
33. I) 
20. 0 
2:3.0 
20. 7 
27. 0 
".:!t. 4 
35. 0 
21.0 
33. 0 
33. 0 
21. I;;, 

:33.0 

INITIAL 
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F'U:1F' STATU8- P= tt OF PUMPS OPERATINGI M'-=MODE OF OPERATION 
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(F=FULL - T"'THROTTLED - X~'UNKI~OWN) 

ST"'~;TATION; DI=DISCHARGE; IN==lNTAKE 

1.1-78 
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( 

[',;-r RM NriH!T V I AD I L lTV -CYPR I N IDAE - LARVAE 

TEMP. 
Df,TE ST TIME P M 

CONDo 
Wt'II-0) TIDE (C) 

06/18/76 
06/18/76 
06/18/76 
06/18/76 
06/~1/Jo 

0~/21/7b 

06/~1/76 

O~f21/76 

06/21.'76 
C6/21/76 
06/~1/76 

C6/21/76 
u~/21/76 

Ob/~l/76 

C,~,/'~: ~ /;' 6. 
06/21/76 
06/21/76 
O~/21/76 

06/:1/76 
O~(21/7b 

06(22/76 
O.S./~2j7~ 

C6f~2/76 

O~/22/76 

(16.122/76 
06,':.2/76 
06i?2/76 
06/:2/76 
OI;'/;~::-::/}6 

06/~2/76 

06;'22/76 
06/22176 

IN 00: 17 
DI 00: 17 
IN 01:24 
DI 01:24 
IN 1',:::;3 
DI 17: 38 
IN 18::26 
DI 1:=:: 26 
IN 19:21 
[II 19: 21 
It~ 20: 12 
DI 20: 12 
IN 20:51 
DI 20: 51 
IN ::!1:41 
Dr 21:41 
IN 22:44 
DI 22:44 
IN 23:36 
Dl ~~3: 36 
IN 00:24 
DI 00:24 
!N 01: 10 
01 01: 10 
IN 02:00 
DI 02:00 
IN 17: 38 
01 17: ::::::; 
IN 18:21 
DI 18: 21 
IN 1',':01 
DI 19: 01 

2 X -99'Y9. 
2 X -9999. 
2 X 219. 
2 X -99';(9. 
Z X· -fe:·6. 
3 X -9999. 
3 X -99·~9. 

3 X -9S'·;;·~. 

3 X -0;-/999. 
3 X -99$'9. 
3 X -99$'.". 
3 X -'f/9S·9. 
3 X -';"/99S"/. 
3 X -99$9. 
3 X 1.1;6. 
3 X -9S"~'9. 

3 X -99$'9. 
3 X -9·;>S·9. 
3 X -99$'9. 
~: X -99$'9. 
3 X -995'9. 
3 X -9';>;"-:>. 
3 X -9';-"':;";-'. 
3 X -·;1~;'i·9. 

3 X 1ii 1. 
3 X -9';1';"9. 
3 X 102. 
3 X -99~19. 

3 X -9S'·~·9. 

3 X -999;:>. 
:::: X -9999. 
3 X -99S'9. 

1.3 
1. :3 
1.5 
1.5 
L8 
1.8 
1.9 
1.9 
2. 0 
2. 0 
2. 1 
2. 1 
2. 1 
2. 1 
2. 1 
2. 1 
1.9 
1.9 
1. :3 
1.8 
1.6 
1.6 
1.5 
1.5 
1.5 
1. ~ 
1.6 
1.t.. 
1.8 
1 ". ..... 
1. ;:: 
1.8 

VIA[;IL.ITY- A=ALIVEI S"'STUNNED; D=-[!EAD 

21. 0 
29. 0 
21.5 
27. 0 
23. 2 
33. 0 
23. 0 
3::::.0 
23. 0 
33. 0 
23. 0 
::::3.0 
23. 0 
33. 0 
23. 1 
3:::'_ 0 
23. 0 
32. 0 
22. 0 
32. 0 
22. 0 
31. 0 
22. 0 
:;:0.0 
?'J co _ ...... .j 

29. 0 
22. 8 
32. 0 
2:'::.0 
33. 0 
2~:. ~ 

33. 0 
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PlJi';j=' :;::TATUS- p,-" # OF PUMPS OPERATING; M"'MODE OF OPERATION 
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(Fc~FlILL - T"'THROTTLED - X'"UNkNOI..JN) 
ST<·T(,TIONi DI=DiSCHARGEI IN=lNTAKE 

1. 1-79 
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( 

ENTRAINMENT VIABILITY-CYPRINIDAE- LARVAE 

TEI'1P. 
DATE ::n TUIE P M 

CONDo 
(lji"iHO) TIDE (C) 

06/22/76 IN 
06/22/76 Dr 
06J22/76 IN 
06/22:7~ Dl 
Ob/22/7h IN 
0~/22/7b DI 
06/22/76 IN 
06/22/76 DI 
Ob122/76 IN 
06:~2/7b Dl 
(;.\f2.2f7{;,. IN 
O~:~2/?6DI 
C~/2~!7h IN 
O:;./:~ .::~/," 6 !:':I I 
(;~./:?:;j 7 I:' IN 
O:~./2 3/7 ,;. D I 
O·~/~!'.;;/76 IN 
O~~./23/7 (:. D I 
O/:./:~ ':':/7 i:~ I i'~ 
o.':.j.~::::.r:.':. DI 
(1(:./2::::,7.:' HI 
06.12':;:,1"76 DI 
06/2::::;76 HI 
06/2::':;"76 DI 
01;./23/76 IN 
O.!../~~ .::: /:: /> D I 
O,~,/;~~'::'/7 I;. I i\1 
01;./2.:'·/76 DI 
Ot..f:n/7 I;. IN 
06/23/76 DI 
01;. . ./';,3.1 7 I;. IN 
06/23.176 DI 

19:42 3 X 
1'~:42 a x 
20:22 3 X 
20:22 3 X 
21:04- 3 X 
21:04 3 X 
21: 45 3 X 
21: ·'15 3 X 
22: :::0 3 X 
22:30 3 X 
2:;;: 09 3 X 
23: 0';> . 3 X 
2:3: 50 3 X 
2'3: 50 3 X 
00:29 3 X 
00:29 3 X 
01:09 3 X 
01:0;> 3 X 
02:04 :3 X 
02: 0'-, 3 X 
17: 50 :;: X 
17:50 3 X 
18:28 3 X 
18:28 3 X 
19:03 3 X 
19:0:;: 3 X 
1~):42 3 X 
1 ~J: 42 3 X 
20:20 3 X 
20:20 3 X 
21:02 :3 X 
21: 0:::: 3 x 

-9999. 
-99;/9. 
-9999. 
-9999. 
-;-1999. 
-9999. 
-9$'99. 
-9999. 

176. 
-99·~/9. 

-999S"'. 
-'"J'')''?9. 
-9$":;/9. 
-9';":.'9. 
-99';19. 
-99':;/9. 
..... 99·~9. 
-9;/99. 

187, 
...... ~'?r::19. 

1 ... ::;"· .... ,_I..:... 

-$'99';', 
-9999. 
-9999. 
-99''iJ'? 
-';I ';is9. 
-~~"'~J'~'9. 

-'::)999. 
-99'99. 
-999·? 
-9995/, 
-9999. 

1.9 
1.9 
2.0 
2. 0 
2. 1 
2. 1 
2. 1 
2. 1 
2. 0 
2. 0 
2. 0 
2. 0 
1.9 
1.9 
1.7 
1.7 
1.6 
1.6 
1 <, 

. .J 

1.5 
1.5 
1.~ 

1.6 
1.6 
1.7 
1.7 
1.9 
1. 9' 

2. 0 
2. 0 
2. 1 
2. 1 

VIA8ILITY- A=ALIVEJ S.:STUNNEDi D=DEAD 

24. 0 
34. 0 
24. 0 
3,1.0 
24. 0 
::::4.0 
2.4. 0 
3:3.0 
23. /:, 
3::::.0 
23. 0 
32. 0 
23. 0 
31. 0 
23. 0 
30. 0 
23. 0 
28. 0 
23. 5 
28. 0 
23. 1 
33. 0 
2:::.0 
33. 0 
24. 0 
33. 0 
24. 0 
33. 0 
24. I) 

34. 0 
24. 0 
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PUNP STATU:;- P-= # OF PUI'1F'S OPERATING; M=MODE OF OPERATION 

D 

o 
o 
I) 

o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 

3 HRS 

l; J) 

o 
1 
1 
o 
2 
I) 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
I) 

o 
o 

o 
o 
o 
o 
I) 

o 
o 
I) 

1 
1 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 

I) 

o 
o 
o 
o 
o 
o 
,) 

NUMBER OF INDIVIDUALS 

/:, HRS 

A D 

o 
1 
1 
o 
2 
o 
o 
o 
o 
1 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
.) 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 

12 HRS 

A D 

o 
1 
1 
o 
2 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
(I 

o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 

24 HRS 

A D 

o 
1 
1 
o 
2 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 

(F=FULL - T=THROTTLED - X",UNI !O~JN) 

ST';STATION; J)l=DISCHARGE; IN=INTAI<E 

1.1-80 
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i:-:tHf;A! Ni'lENT V r AD I LI TV -CVPR I N IDi\E - LARVAE 

[I.~;TE 5T 

0/,;,/::::::/7/.:. IN 
01:.,1'::'-::':;76 DI 
O,~'/23/76 IN 
O~·/ ':.:3FI6 01 
(:":·/23./,"'':' IN 
CI.:,/:~~~:/7(:. Dr 
(1.:./ _~.::-:::/ ~' bIN 
(J,'.;.I:;::':/F, 01 
(. ~·./;':LL/7l.. IN 
(l(j/2.4/7.'~ [II 
(1.~./7A/76 IN 
(>:./;::4/7,':' DI 
(l.;·12·~/7/:- IN 
(!/:-'/'~" /7·'::,. D I 
(1.':,/:::J~/7t::' IN 
(I .. ' .. ·'2iJ.l7,; 01 
Ot.,:'2·:'/76 IN 
Of,F::'1/76 Dl 
C.::'124/7.~. It~ 

06/2·1/7/.;, 01 
t),',,'/:'i. l ;/76 IN 
()/:,.l24/7.'" 01 
O.'...l:':4l'7/:'. IN 
06/:'4/76 DI 
06/2-'k/76 IN 
06/:':':"V76 01 
OI.:./24/7b IN 
0/",/:::1,/7/;, 01 
().Ieo/LJI/7/.;. IN 
O'~,/2'~/76 Dr 
(otc./2'l/76 II~ 

06/24/76 01 

TII"IE P M 
CONDo 

(1J~1HO ) 

21:-'83X 149. 
21: 48 3 X -'999·~/. 

22:26 3 X -999~ 

22:26 3 X -999~ 

28;06 3 X -9999. 
23: 0,;' 3 X -9999. 
23:43 :3 X -99~~ 
23: 43 3 X -~JS"J·~9. 

00: 19 3 X -99S~ 
00: 19 3 X -999~ 
00: 59 ::.: x -99',.,:,. 
00: 59 3 X -99';;9. 
01 ; 3:3 :3 X 14 n. 
01:38 3 X -~9$9 

17:45 3 X lEI.:.. 
17:45 3 X -99$~ 

18:25 3 X -9999. 
18: 25 3 X -';':t;/?':9. 
19:09 3 X -99'7';". 
1 'it: 0';> 3 X -990;.9. 
19: 54 3 X --;197'7. 
19: 54 3 X -·;>';:-J~;9. 

20: 35 3 X -9'~·~·;>. 

20: 35 3 X -99';;;1. 
~1: 19 3 X -9$·S"'I. 
21: 19 2 X -999~ 

22: 02 3 X 1!.:·5. 
22:02 3 X -99S'9. 
22:44 3 X -9?9~ 

22: 44 3 X -99~)9. 

23: 22 3 X -9'?S"? 
23: 22 3 X -9999. 

TEt·I? 
TIDE (C) 

2. 2 
2. 2 
':) ? .... -
2. 2 
2. 2 
2. 2 
2. 1 
2. 1 
2. 0 
2. 0 
l.e 
l.e 
1.7 
1. 7 
1.3 
1.3 
1.4 
1.4 
1.6 
1.6 
1.:3 
1.8 
1.9 
1.9 
2. 1 
:? 1 
2. 1 
2. 1 
2. 2 
" ~, ..:... ..... 
2. 
2. 1 

23. 9 
33. 0 
2·t.O 
33. 0 
24. 0 
:;::3.0 
24. 0 
33. 0 
24. 0 
33. 0 
24. 0 
8:3.0 
23. 3 
:;:~:;. 0 
23. 7 
33. 0 
24. 0 
33. 0 
24. 0 
33. 0 
21I-. 0 
34. 0 
24. 0 
:;:4.0 
24. 0 
34. 0 
24. 1 
34. 0 
24.0 
34. 0 
25. 0 
35. 0 

VU,;,;ILITY- A-ALIVEI S~STlINNED; D=OEAD 

A 

INITIAL 

o 
o 
o 
[) 

o 
o 
o 
o 
o 
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o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
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I) 

o 
o 
o 

PUI'lF' :3TATUS- P= il OF F'UMPS OPERATING; M=MOD£ OF OPERATION 

D 

o 
o 
o 
1 
1 
(J 

o 
o 
o 
o 
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(I 
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(.I 

o 
(I 

o 
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(I 

o 
o 
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(.' 

c' 
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:::: HF1~: 
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o 
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<) 
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o 
o 
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o 
o 
o 
o 
<) 

o 
o 
<) 

o 
o 
<) 

o 
<) 
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NUMBER OF INDIVIDUALS 
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(F=FULL - T'-=THROTTLED - X=,UNI<NOlm) 
ST·=~;HITION; DI==DISCHARGE; W"'INTAKE 

1.1-81 

48 HRS 
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( 

ElI/Tr~AINNENT VIABILlTY-CYPRINIDAE- LARVAE 

DATE 

06/25/76 
O~/2~/76 

(J6/:. tt /7l:.. 
(~.;./:~~./?6 

O.'~.,/::·~/7/.:,. 

06/2'5/76 
06/1.'.5171:> 
C·~·/'1~/7b 

01;./2.:')/7::
O/.c./2:?/71::.. 
(: f:./ ~::Ci /7 {:~ 
O.S,/1'::/76 
c~:./ ~'~;:.~/ 7:':'" 
06/';_:::,76 
O!-./~:"::/7f:., 

(l/:./~: :;./ 7,: .. 
<""- I ~';'.·/i 6 
(' .. :. 1'~: :~:f7 '~f 

0~::8/7b 

O~/:a/76 

06/28/76 
06/28/76 
06/28/76 
O~/~8/76 

06/26/76 
06'29/76 
06/~8/76 

06!'~9i76 

06/29/76 
O~/;9/76 

06r29/76 
06/29/71:> 

ST 

IN 
DI 
IN 
Dr 
I ~~ 
DI 
IN 
Dl 
IN 
['1 
HI 
DI 
It~ 

01 
IN 
DI 
HI 
HI 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
li'l 
DI 
IN 
DI 
IN 
DI 
IN 

TIME P M 

00:01 3 X 
00;01 3 X 
00:42 3)( 
00:42 3 X 
01:20 3 X 
01: :-~o 3 X 
01:5'" 3 X 
01: 59 3 X 
17:39 '2X 
17:39 2 X 
18:20 2 X 
1::::: 20 2 X 
19:03 2 X 
19:03 2 X 
19:45 2 X 
19:45 2 X 
20:20 2 X 
21: 30 2 X 
21:30 2 X 
22:06 2 X 
2:2:06 2 X 
22:51 2 X 
22:51 2 X 
2:;:: 3c: 2 X 
23:38 2 X 
00: 19 2 X 
00: 19 2 X 
01:04 2 X 
01:04 2 X 
01:·l3 2 X 
01: 43 2 X 
17:50 3 X 

CONDo 
(UNHO) 

-9999. 
-'1999. 
-9999. 
-;/~J99. 

-9999. 
-9'~·99. 

153. 
-';-999. 

172. 
-9999. 
-9999. 
-~1999. 

-9'n9. 
-9999. 
-99'::J'?". 
-9';"99, 
-9999. 
-999'"iI. 
-9;'99. 

168. 
-9999. 
-99;/9. 
-,)9';;','. 
-9999. 
-99S~ 

~~~ 

-999~ 

-999~ 

-999~ 

Uf:... 
-9';1951. 

17:3. 

TEMP. 
TIDE (el 

2. 1 
2. 1 
2. 0 
2. 0 
1.9 
1.9 
1.7 
1.7 
1.4 
1.4 
1.3 
1.3 
1 -., 
1.2 
1.6 
1. 2 
1.3 
1.6 
1. I:.-
1.8 
1. :3 
2. 0 
2. 0 
2. 1 
2. 1 
2. 2 
2. 2 
2. 3 
2. 3 
'} ~ 
...:..... ...:JI 

2. 3 
1.5 

24. 0 
34. 0 
24. 0 
33. 0 
24. 0 
32. 0 
23. 7 
3~3. 0 
25. b 
26. I) 

2~. 5 
26. 0 
25. 5 
2(: •. 0 
25. 5 
2.6. 0 
25. 0 
24. 0 
25. 0 
24. f:.. 

25. 0 
24. /:., 
25. 0 
24.6 
26. 0 
2ft.. 5 
2t .. O 
2'1.5 
27.0 
24. 9 
28. () 
25. 2 

VIADILITY- A=ALIVc; S=STUNNE[I; D=DEAD 
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pur'iF' ::;:TATUS- po:: n OF PUMPS OPERATINGi M=MODE OF OPERATION 
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(F=FULL - T=THROTTLED - X:,UNKNOWNl 
::;:T'''::·HHION; DI~DISCHARGE; IN"'INTAKE 

1. 1-82 

48 HRS 
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(' 

[i\lTHAINi'iENT VIABILITY-CYF'RINIDAE- LARVAE 

[JP,T£ 

06/2','/76 
06/'26;"/76 
06/:'':' 17,:' 
0:; ... 1':::"';1/76 
C::,./::9.17.~ 

().~./-;:~$'/:; .::. 
06/29176 
06/:9/76 
06/29/76 
06/29/76 
Ob/2~:J76 

06/29/76 
G6.'2?/76 
02·,'29/76 
OS/~~/76 

06/30/76 
06/30/76 
06./30/76 
06/80/76 
0~/20/76 

06/.;:~/7,~ 

06/80/76 
06/~)/76 

06/30./76 
06/80/76 
06/30/76 
06/~:0/76 

06/~~/76 

06/~~/76 

OG!20/76 
06/30/76 
061 30/76 

5T TIME P M 
COt-'D. 

(Ut1i-!O) 

['1 17: 50 
IN 18:55 
[II 18: 55 
il'l 19; 36 
LII 19: ;;:1.;. 
I:~ 20; 23 
01 20:23 
IN 21: 03 
DI 21: 03 
IN 22: 16 
IH 22: 16 
IN 22: 5<:. 
Dl 2.2:56 
IN 2::::';5 
Di 23:44 
IN 00:26 
[II 00:26 
HI 01: 03 
Dl 01: 08 
It. 01:'[7 
fJI 01; '17 
If.! 17: 3~5 
Dl 17: 35 
IN 1:::: 2t
DI 18: 2/.:, 
IN 19:05 
DI 19: 05 
IN 19:52 
DI 19: ~52 
11'1 20:37 
DI 20:37 
IN :-~l: 26 

3 X -99$9. 
3 X -99';;9. 
3 X -9999. 
3 X -99$9. 
3 X -99$9. 
4 X -99-:'9. 
4 X -99.,.9. 
4 X -99$9. 
4 X -99',19. 
4 X 1$4. 
4 X -995"". 
4 X -990;.9. 
4 X -99S9. 
4, X -'';.)9·~·~,:}. 

4 X -9';:";;9. 
4 X -99~'9. 

4 X -'~5'-;'9. 
4 X . -',1';/":'9. 
4 X -99','9, 
4 X 21l. 
4 X -'?"rS'9. 
3 X 1/7. 
3 X -9·~.'~·9. 

3 X -995'';1. 
3 X -99";.'9. 
3 X -9S"/S''";). 
3 X -')9S";'>. 
3 X -995'9. 
::;: X -')';6'·,). 
3 X --99')9. 
3 X -99~'9. 

3 X -99';'9. 

TEI1P. 
TIDE (C) 

1.5 
1.4 
1.4 
1.3 
1. :3 
1.2 
1.2 
1.3 
1 -, 

• ..:> 

1.6 
1.6 
1.9 
1.9 
2. 1 
2. 1 
2. 2 
2. 2 
2. 3 
..., -, 
..:... . ..:. 
2. 3 
2. ~: 

1. 'il 
1 q . , 
1.7 
1.7 
1.6 
1.b 
1.5 
1.:::; 
1.4 
1.4 
1.5 

34. 0 
25. (I 
34. 0 
25, (I 

::::4, (I 

25. 0 
27. (I 

25. (I 

33. 0 
2~5. 0 
::;:1. 5 
25. 0 
32. 0 
25. 0 
31.5 
2~5. 0 
:.::1, (I 

25. 0 
:30.5 
2~ •. 2 
29. ~I 

25. 4 
~~~;. 0 
25. 0 
::::3.0 
2~5. 0 
35. 0 
25. 0 
35. 0 
25. 0 
:~:~i. 0 
25. 0 

VIABILJTY- A=ALIVEi S""STUNNEDi D=DEAD 

A 

INITIAL 

s 

o 0 
o 0 
o 0 
I) 0 
o (I 

o (I 

o 0 
o 0 
(I 0 
o 0 
(I 0 
1 0 
o . 0 
o I) 

o 0 
o 0 
o (I 

.0 0 
o 0 
I) 0 
o 0 
o 0 
o 0 
o 0 
I) 0 
o (I 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

F'UMF' STATUS- F'= 1* OF PUlviPS OPf:F:ATINGi M=MODE OF OPERATION 

D 
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(Fo:FtILL - T=THROTTLED - X='UNKNOl-iN) 
ST=STATIONI DI=DISCHARGEi IN~)NTAKE 

1.1-83 

48 HR:3 
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Er'rrr::AHlr'iENT VIABILJTY-CYPRINIDAE- YS LARVAE 

DATE 

07/02/76 
07/02/76 
07/C2/76 
07,'()2/76 
07/02/76 
(l7,'C·6/76 
07/(6/76 
07/~6/~'6 

07;o~r76 

(J7/~~,~·/76 

(j~!Gt,/76 

()~'j":bj'76 

0'/,' C.;./7.:'" 
(l} /C .:·/7 ";; 
(1·// i.'I.../i"6 
(1·//(~./7~ 

07/;)·,./7 :0, 
07 /~~": .. '·76 
(;7/(J:J76 
C-7/'C[./"/·l;.. 
(j7/(lb~'76 

(,7/(1;',/76 
071':·7.(76 
t.'7~'·r:7/76 

07/07j'7/~ 

07/07/76 
07~(17/76 

0'7;'(-7/76 
07. / (17176 
07/C7/7~ 

07/07/76 
07/07/76 

ST TIME F' M 
CONDo 

(IJ~lHO) 

D1 00: 10 
n,1 01: 00 
[II 01:00 
IN 02: 10 
[:1 01: 50 
I1~ 17:30 
Dr 17: 30 
Ht 1::::: 30 
DI 1.3: 30 
I;~ 1';": 23 
01 1';": 23 
I!"J ::0: 10 
(II 2(): 10 
I;~ 20:52 
DI 20:52 
IN 21:4~j 

[:1 21: .;.'3 
1:·1 22: 35 
DI 2:2:35 
IN 23: :;:2 
[II 23:32 
IN GO; 17 
DI (;:):17 
W 01: 10 
vIOl: 10 
Jt~ 01: 5::: 
[I I (; 1 : 5:::: 
IN 17: .30 
01 17: 30 
H1 1 ',): 0.:3 
Dl 1.,,: 0:::: 
IN 19:50 

4 X -'n9·? 
4- X -99';'';,', 
4 X -~"~'?9. 
4 X 189. 
4 X -999;1. 
3 X 219. 
3 X -9999. 
3 X -';"'799. 
3 X -';>9';"9, 
3 X -·~j·::r?9. 

3 X -O;:h;;~.'9. 

:::: X -99',,9. 
3 X -·?9'i·~. 

3 X -9';'·;~·:':·. 

2: X -99·~'9. 

3 X -';:'9';:9. 
3 X -',")';·9. 
3 X . -;'·9~';I. 
3 X -'::>9;>9. 
3 X 2C'?, 
3 X -9959. 
3 X -9');'9. 
:;: X -99-;·~/. 

3 X -9';';'9. 
3 X -$f9'~·'). 

3 X 2(7. 
3 X -;/9S9. 
3 X 201. 
~: X -99';:'>. 
3 X -9':;';' 'i'. 
3 X -99';:-;1. 
3 X -99·~SJ. 

TIDE 

1.8 
2, 0 
2. 0 
2. 2 
." ? .... -
1.9 
1.9 
2, 0 
2. 0 ,.., -, ........ 
2. 2 
2. 3 
? -. -, ...;. 

2. :;: 
2. 3 
2. 2 
2. 2 
2, 0 
2. 0 
1.8 
1.:3 
1, 7 
1.7 
1.5 
1.5 
1. 4 
1.4 
1.7 
1.7 
2. 1 
2. 1 
2. 2 

VIABILITY- A=ALIVEI S"'STUNNElh D:=:DEAD 

TEM? 
(C) 

32. 0 
2~5. 0 
31. 0 
25. 3 
29, 5 
27. 2 
37. 0 
27. 0 
:;:6.5 
27.0 
37. 0 
27. 0 
36. 5 
27. 5 
·::':7.0 
27. 0 
::::S. !J 
26. 5 
37. 0 
26. 4 
34. 0 
2·S.0 
34. 0 
2.~. 0 
3~;. 0 
26. 2 
33. 0 
25. ";I 

31. 0 
26. 0 
31. 0 
2·;·,0 
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F'U:1F' ::;T{)TUS- P~ ~ OF PUI'iPS OPE:RATING; M,-"MODE OF OPERATION 
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(F'"FULL - T'"'THROTTLED - X"~UNI<I\jOlJN) 
ST"'"~:TinIONi DI=DISCI-IARGEi IN=lNTAKE 

1.1-84 

48 HRS 
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( 

GiTRA r n~lENT v I AB I L I TV -CVPR I N I DAE - ~UV / ADIJL TS 

l)(.HE 

07/19/76 
07/19/76 
07/19/76 
07/19/76 
07,/19/76 
07/19176 
07.'19.f 76 
07/19/76 
07/19/76 
07/:9/76 
07/1f/76 
07/19/7b 
0111917~ 

071:.·)/7~ 

C::/:·O.176 
07 f'~.crj,'::., 
(j: 7/::::0,/7 'S 
07/2;)/7::., 
O-'/:~O/7,'J 

O~'/::O/76 

07 /~:I)17!:.' 
U7/:.:)/76 
07/::0176 
t)7~l20/76 

07/'2')/76 
07/:':')/71:.0 
1)7,<~O/7I;., 

07/20/76 
07/?O/7I;., 
07/:~O/7c. 

07/20/71.:., 
07/20/76 

sr 

01 
IN 
01 
IN 
Dl 
IN 
DI 
Ii'I 
DI 
1:'1 
(II 
IN 
D1 
I ;~ 
[:.1 
IN 
[ " , . 
HI 
01 
IN 
01 
IN 
01 
W 
01 
IN 
01 
IN 
DI 
IN 
01 
IN 

TIME P 11 

20:01 3 X 
20:40 3 X 
20:40 3 X 
21:23 3 X 
21: 23 3 >: 
22:00 3 X 
22:00 3 X 
22::38 3 X 
22: 38 ~: X 
23: lB. 3 X 
23: 1;3 3 X 
23: ~j7 3 X 
~3:57 3 X 
( 1): 35 :::: X 
00:85 3 X 
01: 10 3 X 
01: 10 3 X 
01:54 3 X 
01:54 3 X 
17:32 3 X 
17:32 3 X 
18: 10 3 X 
18:10 3 X 
1:::.;: 4~3 3 X 
110::45 3 X 
19:25 3 X 
19:25 3 X 
20:04 3 X 
20:04 3 X 
20: .,·3 3 X 
20:43 3 X 
21:20 3 X 

COl\'D. 
(LlMI-O) 

-;1-;;$9. 
-~9';;-:'. 

-;/9·~9. 

177. 
-9%9. 
-99·~·9. 

-99';'9, 
-9·~$";>. 

-999':'>. 
-;')';1"'9. 
-99$'9. 
-99';/9. 
-99";'9. 
-99','9. 
-995-9. 
-9999. 
-99S''i'. 

17t •. 
-99';'9. 

1"',.,. 
..,;; .. ...JI. 

-99';'9, 
-99'i'9. 
-99';'~/. 

-9';tS.r9. 
-99~'9. 

-995'9. 
-99';.'9. 
-99~'9. 

-99','9. 
-·;')9~'9. 

-99'i'9. 
-99r,'9. 

TEMP. 
TIDE (c) 

1.9 
1.9 
1 9 · , 
1.8 
1.8 
1.7 
1.7 
1.6 
1.6 
1.5 
1.5 
1.4 
1.4 
1.3 
1 :-: 
1 "', • .J 

1.3 
1. :3 
1.3 
1.8 
1.8 
1 c, 

1.9 
1 q · , 
1.9 
1.9 
1 00,. 

2. 0 
2. 0 
2. 0 
2. 0 
2. 0 

36. 0 
25. 0 
36, 0 
25. 0 
36. 0 
25. 0 
35. 0 
25. 0 
36. 0 
25. 0 
:::::;;.0 
25. 0 
33. 0 
25. 0 
31. (I 

25. 0 
::::1. 0 
25. 0 
31. 0 
26. 0 
37, 0 
26. 0 
3e,.O 
26. 0 
36. 0 
26. 0 
36. 0 
26. 0 
37. 0 
21;.,.0 
36. 0 
26. 0 

VU\DIl..ITV- A:;ALIVEi S:.STUNNEl)i D~DEAD 
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PU;";P STiHIJS- p,~ n OF F'UI1PS OPERATING; M=t10DE OF OPEF:ATION 
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( 

ENTRAINMFNT VIABILITY-TESSELLATED DARTER-~ARVA 

D:'HE 

06/22/76 
06/22/76 
Qbf~2/76 
(~,.: .. ,··22fi.:; 
":.'::./1·2/~"6 

(j':.,/ ;.:2./76 
0 . .':. " ::2'/7/~ 
(l,S...- ':'~J76 
()';,/2~~/7.';. 

06/'::2/7/,:
C(:./~~"2/76 

O.~./=.::;:'·/7!~ 

C 6/:: 2/7.~~ 
(1·::.·/:~2/7l,j 

O/~,/ ',: :';-',:,.'7"::. 
(~.::. .... := :'~' ... ": .;. 
O~/23/76 

06J~3/76 

06/23/76 
06/23/76 
U6/~3.i76 

(;6/::;..··::/76 
('bJ~.;./76 

0,~.!·~:?/76 

0b/23/76 
0~/23/76 

06,'23/76 
u~,;~3/76 

06/23176 
06/23/76 
06/:3.'76 
06/23/76 

8T TIME P M 

IN 19:42 
Dr 19: '12 
IN 20:22 
[II 20:22 
IN 21:04 
DI 21: 04 
IN 21: 4~; 
DJ 21: 45 
W 22: 30 
01 22:30 
It,! 23: 09 
DI 2:::: 09 
IN 23:50 
D1 23:50 
IN (11)::29 
D1 (1(::2.9 
Ti'~ 01:0';> 
01 01: 09 
IiJ 02: 04 
fir 02:04 
Ii~ 17::iO 
01 17: 50 
IN 1:=:; 2:3 
D1 18: 28 
It J 1 .,,: (n 
01 19: 03 
Ii".! 19:42 
[iI 1'?:42 
IN 20:20 
DI 20:20 
I:~ 21: 02 
DI 21: (.3 

3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
::: X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
:3 X 
3 X 
3 X 
::: X 
3 X 
::: X 
~;; X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
::: x 
:;: X 
3 X 
3 X 

COND, 
(UI"lHO) 

'-'>'$'99. 
-';>999. 
-'~/9?9. 

-':'1";;99. 
-9999, 
-9999. 
-9999. 
-':;")';;":.'. 

176. 
-9999. 
-9"~99. 

-9'"9"-)9. 
-';>9';'9. 
-9S"",I9'? 
-9999. 
-9999. 
-9999. 
-5/999. 

187. 
-O;-:'i' 99. 

1 ,~.-; ...J ..... 

-'~/·~J·~9. 

-9':;"r9. 
-9';"''.)9. 
_·~'~J'~·';I. 

-99';'9. 
..... ·;:·-;1;.9. 
-9999. 
--:'9'~9. 
-9$'99. 
-99'7·9. 
-9999. 

TEMP, 
TIDE (C) 

1.9 
1 9 

2. 0 
2. I) 

2. 1 
2. 1 
2. 1 
2. 1 
2. 0 
2. 0 
2. 0 
2. 0 
1.9 
1.9 
1.7 
1.7 
1. C' 
1.6 
1.5 
1.5 
1. :j 
1.5 
1.6 
1.6 
1.7 
1.7 
1.9 
1 <:, 

2. 0 
2. 0 
2. 1 
2. 1 

24,.0 
34. 0 
24. 0 
34. 0 
24. 0 
34. 0 
24. 0 
3:::. (I 

23. b 
3:3. 0 
23. 0 
::::~. 0 
23, 0 
31. 0 
2:::.0 
30. 0 
23. 0 
28. 0 
.-,..... r. 
,-..:.0 • ..J 

2:3.0 
2:3. ~·i· 

3:3. 0 
2:;:. 0 
~:3. 0 
24. 0 
3:3, (I 

24. 0 
33. 0 
24. 0 
34. 0 
24. 0 
34. 0 
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(F"'FULL - T=THROTTLED - X:cIJNf]~O!.JN) 

ST=STATION; DI=DISCHARGEi IN;INTAKE 
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( 

r:t HRA I Ni':ENT V I AB I L I TY - TESSELLATED DARTER-LAr,VA 

rl[\TE: ST 

o,~,/;; :~/7 I;, IN 
01.:,/7;::;,/7/;, D I 
(I,:.,.' :.: j·~/7/~ Il'J 
(l':·, /~:..~;./:,,~, D I 
(;,:.f2~:f/7b IN 
O/':'/:~::"i/76 Dr 
C(·./~::'/7::', HJ 
C.~./:?:::/76 DI 
()·/~:J.i:~:j;;(, - rrj 
nj::' .. /·~i:~:/7'::' DI 
(:I~'/ :.:';:3:/",- /:.. II"J 
(; :-.. : .:. ~~: .17 f;' 
G·~./::':::,7i;;, 

(I.~. /.7~:::./7,:" 

Ctl/;~8!76 

(is.I:8/76 
(;/~./:,:: ;::/76 
('·~·/:::f,/7 !~. 

(,/:./" 2:::/7.::-
().~./'L:~:/7~. 

0~./2~:;76 

0~/28/76 

06./:8/7~ 

06/78/76 
U(;./ ':-:C:/7,~ 
0.'.:.,. /·~:';1./7 /:. 
(1.;./·i..::.; ..... ·7/~ 
O.~,/;:·.)/7/.:.. 

O,~·/2·:;·17.~ 

('/..-/29/76 
O,~·/'2·~J/76 

Ut;./:·v, /.:., 

DI 
IN 
(II 
Ii'! 
DI 
IN 
IN 
DI 
Hi 
or 
H" 
[:1 
Ir,l 
DI 
I ,·, 

". 
DI 
IN 
DI 
IN 
DI 
IN 

TINE P M 

00:01 
00;01 
00:42 
00:42 
01:20 
01:20 
01:59 
01:59 
17:39 
17:39 
18:20 
18:20 
19:03 
19:03 
19:45 
19:45 
:0:20 
21:30 
21:30 
22:06 
22:06 
22:51 
22:51 
23: ::::8 
2:::: :3;3 
(It): 19 
1)0: 19 
01: 04 
01: 04 
01: 43 
01: 43 
1/: ~JO 

3 X 
3 X 
3 X 
3 X 
3 )( 
3 X 
3 X 
3 X 
2 X 
2 X 
2 X 
:2 X 
2 X 
2 X 
2 X 
:2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
? " - />. 

2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
3 X 

CONDo 
(UMHO) 

- :;°-;1';)';1 . 
-';J;';'$'9. 
-9';-199. 
-9O;';i':;'. 
_·~I·;I·;J';J. 

-99~·9. 

1 '-·~· --1.:.-. 
-99·,/":'>. 

111.. 
--;":'>99. 
-9''i''"iJ9. 
--5'999. 
-9';/9"r/. 
-9-:19';1. 
-·~''i,'99. 

-9999. 
-~/9';;·;'J. 

-99'-;"9. 
-99'7~/, 

1/.:..f;:. 
-~'999. 

-';1'::;';-·9. 
-9·::)';9. 
-9999. 
-9999. 
-99$·~'. 

-9999. 
-''9999. 
-9'~'~9. 

1 (:'(:'. 
-99'~J9. 

17::.:. 

TENP. 
TIDE (e) 

2. 1 
2. 1 
2. 0 
2. 0 
1.9 
1.9 
1.7 
1.7 
1.4 
1.4 
1 .", 

, '-' 
1.3 
1.2 
1.2 
1.6 
1.2 
1.3 
1.6 
1. 6 
1. :3 
1.8 
2. 0 
2. 0 
2. 1 
2. 1 
2, 2 
? 2 
2. :3 
2. 3 
2. 3 
? ".... 
-. .::> 
1.5 

24,.0 
:34.0 
24. 0 
:::;:3. 0 
2'1-. 0 
:::2. I) 

2::::.7 
3.3. (I 

.- :'~:5: (,;. 
26. 0 
25. 5 
2t .. O 
2S. 5 
26. 0 
25. 5 
26. 0 
25.-0 
24. 0 
25. 0 
24. 6 
25. 0 
24. I;, 

25. 0 
24. 6 
26. 0 
2 Jl.5 
26. 0 
24. 5 
27. I) 
24'.51 

28. 0 
25. L 
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PUi1P ~:n(')TUS- F"= H OF PUMPS OPERATING; M~MODE OF OPERATION 

( 

D 

(I 

I) 

o 
o 
o 
I) 

o 
o 
(j 

o 
o 
o 
(I 

o 
o 
I) 

(I 

o 
o 
o 
o 
o 
(> 

I) 

o 
(\ 

o 
o 
o 
o 
o 
o 

3 HF;S 

rl D 

o 
o 
o 
o 
I) 

o 
o 
1 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 

(I 

!) 

(I 
,) 

o 
o 
<') 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
t) 

o 
(> 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 

NUMBER OF INDIVIDUALS 

b HRS 

A D 

o 
o 
o 

.0 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HR,,; 

A D 

o 
o 
o 
o 
o 
o 
o 
1 
o 
(I 

o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
<) 

o 
o 
o 
o 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 

24 HRS· 48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
I) 

o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 

A D 

o 
o 
o 
o 
o 
o 
I) 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(F'=FULL - T""THROTTLEfJ - X "'UNkNOWN ) 
:3T'·<::TATION; DI:=DISCHARGEi IN"'INTAI<E 
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ENTRAU:r:ENT VIABILITY-TESSELLATED DARTER-Y::;; LA 

LATE 

06/14/76 
06/14/7b 
(1,';'./1~:':/·;:1".A 

C·S/:5 .... 76 
('t·/13/76 
C6Jl~~7b 
(I~;./ J. ::.I·~i,: ... 
\:~6/ J. ~:i/7 6 
06/13/76 
(J6/~.~/7A 

(~6~~1~/76 

06/16/76 
(lb. / !6,'76 
(1(:"" 1 ,:~. 7.::. 
06/16/76 
U6/1~/7~ 
(1::./1,;./ ;'\7, 

(: ::,.:"1 /~/ 71;.. 

G/')./ 1 ,:,·/7-;· 
~)!':lS/~6 

(:~ .. ··1~·/·~·6 
0~j17116 

0~!t7/7b 

Cb/17/76 
()~.!~7/76 

06'17/76 
GS/\7/76 
0b/17/76 
C~/17/76 

O~/17/7b 

06/17/76 
06/17/76 

8T 

IN 
DI 
Ij'~ 

DI 
! ~~ 
[oY 

I i~ 
HI 
Di 
IN 
D! 
1;,1 

Dr 
IN 
[II 
IN 
r·"r 
.~. L 

IN 
DI 
HI 
DI 
III 
D~ 

IN 
Dl 
IN 
DI 
IN 
0r 
DI 
IN 
Dl 

TIME P M 

23:47 
23:47 
01: 38 
01: :;:8 
17::::;2 
17:32 
19: 1-1 
11: 35 
21: :35 
22:46 
2::?:: ,1",· 
00: 0';1 
00:09 
1)1: 1:3 
01: 18 
17: h':-.3 
17: 4(;: 
1-:.>: 12 
E': 12 
2'): 1:::: 
2·'): 18 
00: 19 
co: is' 
01: 52 
01: 52 
17:37 
17:37 
1 0:"1. ~ q 

19: 19 
20:34 
22:21 
22:21 
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3 X 
3 X 
3 X 
3 X 
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3 X 
3 X 
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2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
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2 X 
'2 X 
2 X 
2 X 
2 X 
2 X 
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2 X 
2 X 

CONDo 
(UNHO) 

129. 
-999~/. 

-Si9·n. 
-9'i/99. 

132, 
-~/;199. 

-9':199. 
-9999. 
-5/$'9';;, 

132. 
--;J'Si9S"'. 
-$·"?~)9. 

-'~/';i9';>. 

135. 
-':'999, 

134. 
--;/99'7. 
:-9999. 
-·~'·;)99. 

-7999. 
-~·999. 

-9';'1;19. 
-S'9';J9. 

149. 
-99';/9. 

145. 
-99$'9. 
-;:';"1't. 
-';;99::'. 
-';'J999. 

198. 
-9999. 

TEMP. 
TIDE (C) 

1.7 
1.7 
2. 1 
2. 1 
1.7 
1.7 
1. 4 
1.2 
1.2 
1.2 
1.2 
1.6 
1.6 
1.9 
1. ~I 

2. 0 
2. 0 
1.7 
1.7 
1.5 
1. !3 
1.4 
1.4 
1.9 
1 q 

1.9 
1.9 
1.7 
1.7 
1.5 
1.3 
1.3 

19. 5 
'27. 0 
19.0 
24. 0 
20. 4 
30. 0 
20. I) 
20. 0 
27. 0 
18.7 
27. 0 
20. 0 
27. 0 
19. 7 
26. 0 
20 .. ;:> 

33. 0 
21. 0 
3:3.0 
21. 0 
::::3. 0 
20. I) 
2i3.0 
20. 7 
27. 0 
21. 4 
~:5. 0 
21. 0 
3::::. 0 
33. 0 
21. Co 
33. I) 
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D 

o 
(. 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
<) 

(I 

o 
(I 

o 
(i 

o 

:;: H:~S 

A D 

o 
o 
o 
o 
I) 

o 
I) 

I) 

o 
,> 
:) 

'J 
;) 

o 
o 
o 
o 
I) 

I) 

o 
(I 

(I 

o 
I) 

o 
o 
o 
o 
o 
() 

I) 

o 

o 
I) 

(I 

i) 

(: 

(I 

(I 

n 
I) 

o 
(I 

{) 

n 
t) 

(I 

o 
o 
<) 

o 
(I 

I) 

;) 

I) 

o 
I) 

o 
1 
(} 

t) 

o 
o 
(I 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

') 

I) 

o 
o 
(I 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
I) 

o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
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~:; iTf:0INt~C~I, VIIlE.IUTY-TESSELLATED DARTER-.JUV/() 

Dr.Tl:: 

(1·:,/2·}/7:' 
C.:. /:: '~'. "7 .:;. 
c·.:,/':.; ';:/7';' 
O:;./:~'i1/76 

:.).~ . ./ ~.:";1/7/J 
G.:· . .!:: ',)/71:.. 
C.~ ... ;·~:·9/7b 
O,~, ,I':;: S.l7 /;. 
(,,~, ,.~:; ';'/7·:,' 
(; ~:./.::.;:. /7~· 
O(:./.~;i/71~ 

o,:./~ ";~''/71=-

(J.~./:~~';/ /7 6 
(J·':·/~~:9/76 
(' :~./:-.. ~-. /7 6 
(: :,/"":',~. /7 ::. 
{" . .~i/:",~, 

(J ';./ ;:.>17 /.:. 
('.: ... "".: :)/71:.· 
('(,/:~:~).I7.S 

c,:.r:':0/7~· 

(I ~./:;tL).I7.S 

C:,,/:·;:)/7f:.. 
(~,:./:»/7.;, 

O,~,/ ~.:\)/7 /;:" 

{}/.:./:;:O,l7/.;· 
(l·~'/·:':<)/7 b 
06.1::',:0/71.:.,0 
(1';;:/)171:.. 
( .•. ~/:::')/7 1:.. 
(i·~·.1·=;0/7 ,;, 
G:~ . ./ ~:O/76 

8T 

DI 
-" ~ .. 
[11 

IN 
DI 
II\! 
Dl 
IN 
fol 
HI 
DI 
IN 
DI 
IN 
DI 
I ~I 
DI 
I ~j 
01 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
01 
IN 
DI 
IN 

CO"D. 
TI ME P M (IJ~lHO ) TJ DE 

17:50 
1::~: 55 
!E:: 55 
19: ~:;b 
1 'i': 3.~:, 

20:23 
~.~~): 23 
:::1: 0::. 
:~::j: 03 
22: 16 
2~~: 16 
:22:56 
22:56 
2::;: ·'!5 
2:3:44 
00:26 
00:26 
01:08 
01:08 
01:47 
01:47 
17:3~ 

17:33 
Ie:: :26 
18:26 
1',1: 05 
1',": 05 
19:52 
19:52 
20: ~:7 
20:37 
21:26 

:::: X 
3 X 
3 X 
3 X 
3 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4· X 
4 X 
'l X 
'} X 
4 X 
4 X 
4 X 
·1 X 
4 X 
'1 X 
3 Y. 
3 X 
3 X 
3 X 
:::. X 
3 X 
3 X 
3 X 
3 X 
::;: X 
3 X 

-";l999. 
-.~; ;/99. 
_$"~J';;? 

_';''';>$;:J. 

-99$9. 
-$'9'79. 
-99·~9. 

-9'~"79, 
-'?9(:i9. 

1 r,:--1. 
-<i"~'99. 
-':)99'Y. 
-99$"~. 

-99·~·9. 

-9999. 
-;"~~;;9" 

-';"?-:::'9. 
-~/"i'99. 

-9';')9'i>. 

211. 
-9$'$'9. 

1,7. 
-99·,"t. 
-'5":9·';"';', 

-';;i9~··;'. 

-';>9',''''. 
-9 ";-J5"'7. 
- ?~'::';"~'. 

-99';":". 
-99SJ 9. 
-9-;10;"7. 
-';,)'-;;0;'9. 

1.5 
1.4 
1.4 
1.3 
1.3 
1 " 
1 -, · "'-

1 ,:. · ~ 
1 ",. · ~ 
1. /:.. 
1.6 
1 Q 

1 .-:, 

2. 1 
2. 1 
2. 2 
2. 2 
2. 3 
2~. 3 

2. 3 
2. 3 
1 <:,0 

1 q 

1.7 
1.7 
1. I.;, 
1. /:.; 
1.5 
1.5 
1.4 
1. 4· 
t ., 

· .J 

\,'If;L:ILITY- A==ALIVEi ::;;=-STUNNEDi D=DEAD 

TEMP. 
(C) 

34. I) 

25. 0 
::::4.0 
25. 0 
34. 0 
25, 0 
27. I) 

25. 0 
3:3.0 
25. 0 
31. 5 
25. 0 
32. 0 
25. 0 
31.5 
2~3. 0 
31. 0 
25. 0 
::::0. 5 
.... /f'::'" "') 
~ • .J" ..L 

29. 5 
2~. 4· 
::.~~. 0 
25. 0 
:3~J. 0 
2~" 0 
:':::5.0 
25, 0 
~:5. 0 
25. 0 
35. 0 
25. 0 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

s 

o 
o 
I) 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
I) 

o 
o 
o 
I) 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

PUtiP ::Ht-HUS- p,", ~I OF PUi'lF'S OPERATINGi M=~lODE OF OPERATION 

D 

( 

o 
o 
(I 

o 
I) 

o 
o 
(I 

(

(J 

o 
o 
(; 

o 
o 
o 
o 
(I 

o 
o 
(I 

o 
(I 

o 
o 
o 
o 
I) 

o 
o 
o 
o 

3 HP'~ 

/' .1 

I) 

o 
o 
o 
I) 

o 
(I 

o 
(~ 

o 
(I 

o 
<) 

o 
(J 

o 
(I 

o 
1 
o 
o 
I) 

(I 

o 
(I 

o 
I) 

o 
(I 

o 
o 
<) 

D 

o 
o 
Q 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

<) 

o 
o 
<) 

(I 

o 
o 
o 
<) 

<) 

o 
o 
o 
o 

NUMBER OF INDIVIDUALS 

6 HRS 

A 

(I 

o 
Q 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
I) 

o 
o 
o 
o 
o 
(I 

(I 

o 
o 
o 
o 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HHS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 

(F=FULL - T""THROTTL[:=:O - x~·:UI\I~(NOWN) 
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Ei\!TRfl:H'IT1i':trf VIABILITY-BAY ANCHOV'(- LARVAE 

Di·'TE 

07/15/76 
07/15/76 
07/15/76 
07/1~~/76 

07!13/76 
07/15/76 
07/15/76 
07/ i :3/7,~ 
O:;/l~S/76 

07/15/76 
071 15/76 
(j7 ).5/76 
07 1~~/76 

07 J.~,/76 

07.i~~/76 

07/~5.f76 

07115/76 
07/16/76 
07./16/76 
071:6176 
(71)6/76 
07/~6/76 

07'.6/76 
0~/:?/76 

07/19/76 
Q7/~9/7~ 

07/19/76 
(~/19/76 

07/19/76 
07/19/76 
07/19/76 
07/19/76 

COI"D. 
ST TI ME P M (lJ1'iHO ) TIDE 

01 U::: 38 
IN 19: 1'iJ 

01 19:19 
IN 19:58 
DI 19: 5::; 
It~ 20: 3~5 
DI 20: :::,5 
IN :21: 1:::: 
Dl 21:1:;: 
IN 21:53 
01 21: 5::: 
IN 22:32 
DI 22;32 
IN 23; 10 
Dr 2:':;; 10 
IN 23:46 
DI 23:46 
IN 00:40 
DI 00;40 
IN 01;20 
DI 01;20 
J N 01: ~':;5 
[:1 01: 5~ 
IiI17::=:t) 
01 17: :::0 
HI H::;08 
01 I::::: 0:::: 
IN 18:47 
DI 18: 47 
!N 19:2::: 
DI 19: 23 
IN 20:01 
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:.;: X H":1. 
3 X -9999. 
3 X 177, 
3 X -9-;/~)9. 

3 X -99':~9, 

3 x -',,999. 
3 X -'i/9':)~"). 

3 X '-';I';/~/9. 

3 X -99':)9. 
3 x -":19~)9. 

3 X -9999. 

1.7 
1.6 
1. C' 
1.5 
1.5 
1.4 
1.4 
1.3 
1.3 
1 'J 
.• -.J 

1.3 
1.3 
1. :;: 
1.4 
1.4 
1 e, ...... 
1.5 
1.8 
1.8 
1.9 
1.9 
2. 0 
2. 0 
1.9 
1.9 
1 Q 

1.9 
2. 0 
2. 0 
2, 0 
2. 0 
1 9 

VIAElILITY- A=ALIVEi S=STUNNEDi D=DEAD 

TEMP. 
(C) 

:36. (I 

25. 0 
;::5.0 
26. 0 

'36.0 
2c .. O 
:;::6. (I 

26. 0 
35. 0 
25. 0 
35. 0 
25. 0 
35. 0 
25. 0 
35. () 
25. 0 
:;::3.0 
25. 0 
::::1. 0 
25. 0 
31. 0 
2~. (; 
::::1. (I 

2':'. (I 

36. 0 
26. 0 
36. 0 
26. 0 
36. I) 

26. 0 
36. 0 
26. 0 

A 

INITIAL 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
0· 
o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 

S 

o 
o 
o 
o 
o 
o 
o 
o 
o 
<) 

o 
o 
o 
(I 

o 
{) 

o 
o 
o 
o 
o 
o 
o 
{) 

o 
o 
o 
{) 

o 
I) 

<) 

o 

D 

PUMP STATU::':;- p", n OF PUMPS OPERATING; M:;MODE OF OPERATION 

o 
o 
o 
o 
(I 

o 
I) 

o 
(I 

(I 

o 
o 
o 
I) 

I) 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
I) 

o 

( - """", 

3 HR:::: 

A 

o 
I) 

o 
o 
o 
(I 

() 

(I 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 

D 

o 
o 
I) 

o 
I) 

I) 

o 
(l 

I) 

o 
(I 

I) 

o 
(I 

o 
~) 

I) 

I) 

o 
o 
o 
o 
o 
o 
I) 

(I 

o 
I) 

o 
1 
(I 

o 

NUNBER OF INDIVIDUALS 

6 HRS 

A 

o 
(; 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
(I 

(I 

(I 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
(I 

o 
o 
o 
o 
I) 

o 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 

12 HRS 

A 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
{) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
{) 

1 
o 
{) 

2,1 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
{) 

(F"'FULL - T"'THROTTLED - X=UNKNOW~) 
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( 

ENTRAINI1ENT VIABILITY-GAY ANCHOVY- LAFi:VAE 

DATE 

07./22/76 
07'?3/7b 
07/23/76 
07/Z3/76 
07/23/76 
07/22/76 
97/23'7~ 
07/26/76 
07/26/76 
07/26/76 
C7./~6.f76 

07/26'76 
07126/76 
07/~6/76 

07/26/76 
07/26/76 
()7/~~6/76 

07/~b176 

07/:~6/76 

07/2bI7~ 

07/~6/76 

07/26/76 
07/26/76 
07/26/76 
07/26/76 
07/26/76 
0]/26/76 
07/27/76 
07/27/76 
07/27/76 
07/27/76 
07/27/76 

ST TII1E 

DI 23;47 
IN 00;33 
01 00:38 
IN 01: 11 
DI ('1; 11 
IN 01;53 
01 01:53 
II': 17:32 
01 17; 32 
IN 18; 13 
DI !:::::; 1:3 
HI 1::::; 52 
DI 1:::: ::i2 
11'1 19: 30 
DI 1',J: 2:0 
IN 20: 11 
DI 2.):11 
IN 20:51 
or 20;51 
Itl 21;27 
DI 21; 27 
IN 22;07 
DI 2~:07 

IN 22: 45 
Di L:2: 4:5 
IN 22:: 2~j 
Dl ~:3:25 

IN 00;05 
01 00:05 
IN 00:45 
DI 00: 45 
IN 01: 25 

COt>:D. 
P M WMHO) 

3 X -~19·;'9. 

3 X -99S'·~. 

3 X -99S'9. 
3 x -';;-9-;"9. 
3 x -~J·~/$·9. 

3 X 182. 
3 X -4"~?9$'9 

3 X 17:::;:. 
3 X -95)';'9. 
3 X -99'i'~/. 

3 X -99·~19. 

3 X -a;/9~"?, 

3 X -9'7';'9, 
3 x -1'J9"i''i'. 
3 X -99~)9, 

.::: x -99~'9. 

3 X -99~'9. 
3 X -';}999. 
3 x -99';";'. 
3 X 1~'1j·. 

3 X -95'9';>. 
3 X -9'~)~i9, 

3 X -9999. 
3 X -99~~9. 

::: x -9·,1',)9. 
3 X --;1·;/~/9. 

3 X -~/-;I':i';( 

3 X -·~/9':/9. 

3 X -';t·;'·~)9, 

:::: x -;J9~)9. 

a x -5/';199. 
3 X -99~)5/. 

TIDE 

2. 0 
1.9 
1.9 
1.8 
1.8 
1.6 
1 6 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.5 
1.5 
1.7 
1.7 
1 <:J . , 
1.9 
2. 0 
2. 0 
2. 2 
2. 2 
2. 3 
2. 3 
2. 4 
2. 4 
2. 4 
2. 4 
2. 3 

VIABILITY- A=ALIVEJ S"'STUNNEJ); D"'DEAD 

TEMP. 
(e) 

36. 0 
26. 0 
::::6.0 
26. 0 
34. 0 
25. 0 
3::::.0 
26. 0 
34. 0 
26. 0 
::::3.0 
26. I) 

33. 0 
25. 0 
3a 0 
50 
33. 0 
25. 0 
:::::;:.0 
25. 3 
::::3. (I 

25, 0 
33. 0 
25.0 
:3'1. 0 
25. 0 
3:3.0 
25. 0 
3:3. 0 
25. 0 
33. I) 
26. 0 
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(F<=FULL - T=THROTTLED - X=UNKNO\,;;J) 
ST=STATIONi OI=DISCHARGE; IN~INTAKE 

1.1-91 
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Er,;·iRi',lt,.trlENT VIABILITY-BAY ANCHOVY- LAF:WIE 

DrTE 

07/27/76 
07/27/76 
07/~7/76 

07.~~7~~76 

C}7.···~ .. ;/7,::. 
~J'/: ::'~. 1'7,:" 
(~7./~ .. 7/:6 
.)7.1·~7./76 

C.-l .. ' ~ /,: :~<:., 
(:7."::::7/7 !j 
(.l·.~ ,/:2 -; /7 /:. 
07/~~7/7/:. 

t)· ... /·.::,' i'l,:' 
(ll!'~7!76 

0·1!·:~~·.J·76 

0;'/21/76 
07/27/76 
(:·7./.27/76 
('7 f~?7/7/~' 
07/1!176 
07.!.~7J··76 

07/~~1/7G 

07(17'76 
07./-: ;:)/7 i~ 

O? /:':.'::'-/7,;. 
u //;;. ;~;/7j~. 
(~'?/::'::::;/7/:' 

()·;1:·2~~.i76 

0y./~.3.i76 

0711S/76 
07/28/76 
011l8.IJ6 

ST 

DI 
IN 
Dr 
IN 
DI 
IN 
Dr 
IN 
Dl 
IN 
DI 
IN 
or 
IN 
DI 
IN 
01 
IN 
DI 
I~I 

Dr 
IN 
OI 
IN 
DI 
Itl 
Dr 
IN 
OJ 
I~ 

DI 
IN 

TIME 

01:25 
02;05 
02:05 
17: ::":::3 
17:38 
1;3: Ii, 
18: It, 
1:3: 54 
18:54-
1',': 37 
1';': 37 
::::0: 13 
20: t3 
20: :'~:~i 

20: !:i3 
21: 33 

;;~ ~ ~:;i: 
22: 13 
2'2: :::i:3 
;~2: ~i:;: 

2~3; 25 
2::::: .2~j 

00: O~5 
00: Co:::; 
co; J1~j 
00;43 
() 1 : ::~3 
01: 25 
02:01 
02;01 
17:31 

P M 

3 X 
3 X 
3 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 >: 
4 x 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 )( 
4 X 

CONDo 
(Ut1HO) 

-999";>. 
177, 

-';'9';':9. 
17:3. 

-9';>9";J. 
-999~ 

-9999, 
-9999. 
-9999. 
-999~ 
-999~ 

-S";1'95J • 

-·Ji·;-;··;"·~/. 

-9':'J·~;9. 

-9'?:I';i';'. 
-9999. 
-9'~i'79. 
..... 9·;:··;.'9. 
- ';I';~" ';~ .~). 

173, 
-';1')1';'7. 
-';':';"-;'~-'. 

-';I';:';"? 

-9·~S9. 

-99'~9. 
-·:;;9$9, 
--';1';1$'9. 

-99~9. 

-9·~/·;'9. 

176. 
-99";.';1. 

177. 

TIDE 

2. 3 
2. 2 
2. 2 
1.3 
1 '" . ~ 
1 ':' 
1 ':1 

1.2 
1.2 
1 '7 

1 ? 

1 ':1 

1 -:> 

1. :5 
1.5 
1. ::: 
1 c· ..... 
1.9 
1,9 
2. 0 
2. 0 
2. 1 
2. 1 
2. :3 
2. :;i 
2. 3 
2. :;: 
,., '> 
.:~ • • J 

2. 3 
2. ::::. 
..... , .-:. 
..:... '-' 

1.5 

VU.,:;ILITY- A "'FILI I)E; S""STUN:\:EI:; D"'DEAD 

TEMP. 
(C) 

~:4. 0 
25. 4 
33. <) 
26. 0 
33. (> 
26. 0 
::::;:,0 
26. 0 
:3:;;,0 
2:::;,0 
33. 0 
25. 0 
'::3.0 
25. I) 

::::2.0 
25. 0 
32. 0 
25. 0 
32. 0 
25. 0 
::;2.0 
:~3. 0 
33. 0 
25. 0 
3~:. 0 
25. 0 
31. 0 
25, 0 
:31. 0 
2~5. 0 
:::1. I) 

26. 3 
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( 

[NrRA:NME~T VIABILITY-BAY ANCHOVY- LARVAE 

[IriTE 

(;7/;::3/7.~ 

(,7 /=~:A~:/7~. 
(:7.<::::, F/ (, 
(,:' /;::',:.·76 
07.1 ~:;;;/76 
(:7/::,:;/7-';. 
·)7/~.~~:/1.~ 

(;:/." ' __ ./7·':. 
(! /.":;::_··/7,~ 

()1./:'::·::':/7.~ 

07/::-::::!/76 
07/;::-3.''71.:., 
1-; '/ / ~~ ;.",! ;' j' ::;. 

07 /~::f;.1·7 '~. 
07/:·~3;/ i~. 

0] /::. ';: I i-c, 
l~.)"/ / '::: .:;: I" 7 .~. 
1)7 /~~f3/7t. 

')7.1:::::':/76 
·:'7.1:';::': /71:.· 
07/2::::/7t· 
>~.'7 J'~,- .~·/7 ,~~. 

1)7/:::'-::". '·7~. 
1)7/~;:·:;~·/;·S 

07129/76 
07120 /76 
·j7/~~~/76 

(.'/ /~:·.~·/7·~. 
C7/~?.I76 
1)7.f:!Q/7~ 

07.1~?/76 

07/29/76 

ST 

[:1 
HI 
[: I 
rN 
DI 
:iN 
01 
1M 
Dr 
I~ 

DI 
IN 
DJ 
Ifl 
DI 
J ~l 
Dr 
IN 
DI 
IN 
DI 
IN 
DI 
I J~ 
D1 
IN 
Dr 
Itl 
DI 
IN 
DI 
IN 

TIME P M 
COl\!D. 

( Ul'lHO) 

17:32 
18:08 
18:08 
18:48 
18:48 
19:26 
19:26 
~O:05 

~O:05 

20:~2 

20:42 
21: ~2 
21:22 
22:01 
22:01 
::2: ::::9 
22: :::;.;:t 
:;~:;;: 12 
23: 12 
23:50 
7~:3: ~:f) 

00: 2~5 
(1): :~:5 

01:05 
01: tY; 
01;42 
(11: 42 
17: :;:::3 
17; :::::: 
1 :3: 11 
1 ::::. 11 
18;51 

IJ. X -9-;/~,19. 

4 X -9O;'S·'9. 
4 X -5) ';J 'Y9. 
4 X -9$'~'9. 

if X -990;.'9. 
4 X -99-;'9. 
4 X -99"'9. 
4 X -'7J'?';"~. 

4 X _·?7"~19. 

3 X -99'3"9. 
3 X -';"$'";'9. 
3 X -S'9-;'9. 
:::: X -99·~t9. 

::;; X ItS. 
.3 X -9·;;~i'iJ. 

:::: X -'iJ9~t9. 

3 X ·-9-;J9? 
3 X -999~ 

3X ~~~ 
:~; X -99';/9. 

; ~ =;:i,~::~ 
3 X _~/~I':l';-t. 

:::: X -'"i/';' ': ";:J. 
::!: X -~/(;:/·:}9. 

3 X P7. 
:;: X _';J';J~)(). 

~: X -·:'/';J~)9, 

3 X -9~/~)9. 

3 X 1 ?2. 
3 X -';"1';1':)9. 

3 X -';/-;·'99, 

TEMP. 
TIDE (C) 

1.5 
1.4 
1.4 
1.3 
1.3 
1 ? 

1 ~, 

1.2 
1.2 
1.2 
1 ~, 

1.4 
1. 4· 
1.6 
1.6 
1.8 
1 ",. ..... 
2. <) 

2. 0 
2. 1 
2. 1 
2. 2 
..... , .-, 
,.:.., ..:.. 

2. 3 
2. 3 
2. ::: 
2. 3 
1.7 
1.7 
1. /::.. 
1.6 
1 r-

,::.J 

3:3. () 
26. 0 
33. 0 
26, 0 
33, 0 
26. 0 
:::3. I) 

2~ .. 0 
3:0:,0 
25. 0 
:::3. I) 

23. 0 
33. 0 
2~~. 0 
::::3.0 
2!S.O 
3:;:,0 
25. 0 
34. 0 
25. 0 
3~~·. 0 
25. 0 
3::::.0 
25. 0 
33. 0 
26. 0 
:38. 0 
2~~. 0 
:::4.0 
:::~j. 4 
34. 0 
25. 0 

VIADILITY- A=ALIVE; S=STUNNEDi D=DEAD 

A 
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"'IJi'1I'" :'::rI.)TUS- P= Ii OF PUl'lPS OPERATING; M=I'10DE OF OPERATION 
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(F-=FULL - T,=THROTTLED - X"UNKNm~,·n 

ST=STATION; DI=DISCHARGEi IN=lNTAKE 

1. 1-93 
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( 

EI~;W'INI1nJT VH'E:IL ITY-BAY ANCHOVY- LARVAE 

[lP-TE 

07/~9/76 

07/29/76 
07/29/76 
07/29/76 
(·7/~9/76 

:.)7 ./:~9 /7.:;' 
e·:.:" ;:·,i I"l6 
O-;'/2'~)/76 

07/29/76 
G7'2)/7b 
0'1/~9/76 

C7./29/7~ 

C':7/2S' /76 
07/':;.':'l76 
()7/:;O/-",~ 

07/::::0/76 
07/::,(;/7·;' 
(;7/.::,1)/7/:.. 
()7 /:.:.~) /-;., /..:,. 

07/~~;O/7 (;. 
07.1::::;)/7/:. 

ST 

01 
IN 
DI 
IN 
01 
IN 
D1 
IN 
Dr 
TN 
DI 
l~ 

Dl 
III 
DI 
IN 
DI 
IN 
D1 
1M 
DI 

TIME P M 

18: ::.\1 
19: ::;:0 
19:30 
20: 1:3 
20: 12 
20:45 
20: 4~; 
21: 25 
21: 25 
22: 4~j 
22:45 
2:=:: 2~5 
23;25 
00: 15 
00: 15 
00:54 
00:54 
01:31 
01:31 
02:08 
02:08 

3 X 
3 X 
3 X 
.... v 
"" " 3 X 
3 X 
3 Y. 
3 X 
3 X 
3 X 
3 X 
::: x 
:3 X 
3 X 
:3 X 
3 X 
3 X 
3 X 
3 X 
3 X 
3 X 

CONDo 
(UMHO) 

-9',;'9 tr. 
--;1'~99_ 

-9~/S·9. 

-9'"i1'?+;'. 
-9999. 
-95"/99. 
-SI 999. 

170. 
-';;0;/99. 
-·~999. 

,-~/·~"~9. 

-99";;·~/ .. 
-";I '''i'9 ':'. 
-';";i''ii9. 
-9'rS·9. 
-~·9'~9. 

-C) '"'iJ ';:'";1. 

-99';'-;1. 
-99$';;. 

172. 
-';/9$'~, 

TIDE 

1.5 
1.4 
1.4 
1 -:;. 
"::: 1. .;. 

1 ,~. 

• ·010 

1.3 
1.3 
1.3 
1.7 
1.7 
1.9 
1 q 

2. 1 
2. 1 
2. 2 
2. 2 
2. 3 
2. :3 
2. 3 
2. 3 

VUiBJUTY- A'"ALIVE; S=STlINNEE'; n"'DEAD 

TEMP. 
(C) 

33. 0 
2~5. 0 
:3:3.0 
25. 0 
:;::3. 0 
25. 0 
3::3.0 
25. 1 
::::3.0 
25. 0 
:::::;:,0 
25. 0 
:3::;:.0 
25. 0 
:;::3. (I 

25. 0 
::;::3.0 
25, 0 
:32. I) 

2~. 2 
31. 0 

INITIAL 

A 

o 
o 
o 
o 
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o 
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PIJ:1F' :,::TATU::;- p", t~ OF PU~1PS OPERATING; M=MODE OF (JF'ERATION 

D 

o 
1 
o 
1 
o 
o 
o 
o 
I) 

o 
1 
(I 

o 
(I 

(I 

o 
I) 

o 
o 
o 
o 

3 HR::; 

A D 

o 
o 
o 
o 
o 
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(I 
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1 
.j 

o 
I) 

(F=FULL - T='THROTTLED - X~'I)NKNOl~N) 

ST=STATIONi DI=DISG1ARGE; IN=INTAKE 

1.1-94 

NUMBER OF I NDI V IDUALS 

(;, HRS 

A D 
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o 
o 
o 
o 
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o 
o 
o 
(I 

o 
(I 

o 
o 
o 
o 
I) 

(I 

o 
o 
I) 

I) 

1 
o 
1 
o 
o 
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9f:.. HRS 

A D 

I) 

o 
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I) 
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( 

ENT"ClIN11ENT VIABIL.ITY-BAY ANCHOVY- JIJV/ADULTS 

DATE ST TIt1E P M 
CONDo 

(UMHO) 

07/02/76 DI 00: 10 
07/02/i'l:,. It-! 01: 00 
07/02/76 DI 01:00 
07/0~/76 IN 02: 10 
C7!02!'76 DI 01:50 
07/06/76 IH 17:30 
07/(~/76 DI 17:30 
(. 7/,).c· Fi/:. 1 N H,:: :;:0 
(\7/'06/76 DI 18:30 
07/~)·~/76 IN 19:23 
Ol;'().:,'j'!:. Dr 19:23 
07/06/76 IN 20: 10 
07/0.~/76 D! 20: 10 
()?/06./7~. IN 20:52 
')7;06/76 DI 2(~.52 

()7/(J0/7.~ IN 21:45 
n7/('I:../~:·f.:.. Dr 2'1: I:~::i 
C7/r)/~ . ."7!':'1 in :::-:2: :;::J 
07/0~/76 Dl 22:35 
()7j'("~/7b 1M 23:32 
07/00/76 DI 23:32 
07/0//76 IN 00: 17 
07!'07/;'~ DI 00: 17 
("7/ )::/"/1:, 11-1 01: 1 I) 
07."')7,"76 [II 01: 10 
0'//07/76 If·t 01: 5:;:: 
07n)7/76 DJ 01:58 
07/07/76 IN 17:30 
(}7/07j7~ D1 17:30 
')7/07/7·~. 1,1 1,): OB 
07f07f76 Dr 19'~3 

07./07/76 r~·1 19:50 

4 X -9999. 
4 X -~~')·:.'-;/9. 

4 X -99·1'~/. 

4 X 189. 
4 X -99951• 

3 X 219. 
3 X _-;I-;,'y·';I. 
3 X -~J'~)99, 

3 X --:";19';1. 
3 x -·~·,?"i'9. 

3 X -·~·;r:'-/·;? 

:;: X -9·:':"~/-:". 

::: x -';'9';:'9. 
3 x -·~·-;:-·:"'9. 
~: X . -;)·'i-"::i9. 
::: x -5J'~'9·1. 

3 ~< -r;";·"~/9. 

3 X -,?:tr;i 99. 
:.3 x -';1';1';9. 
3 X Z(.l9. 
3 X -·;I'';i99. 
3 X -99')9. 
3 X -9999. 
:;: X -·:';l9"ir~/. 

3 x -'';:'99';''. 
3 >( 207. 
3 X -5'999. 
3 X 201. 
;:: X _;)·~J·;I'? 

3 X -9999. 
3 X -9999. 
3 X -999~ 

TIDE 

1.$ 
2. 0 
2. 0 
2. 2 
2. 2 
1 .;, 

1.9 
2. 0 
2, 0 ..., ..., 
L • ..... 

2. 2 
2. 3 
2.. 3 
'-1 • .,. 
,._ •• -t 

2. :;; 
..., ,.., 
..:-. ...:.., 

2. 2 
2. I) 

2. 0 
1 c· . ,~ 

1.8 
1.7 
1. 7 
1. ~3 

1. ~i 

1.4 
1.4 
1.7 
1.7 
2. 1 
2. 1 
2, 2 

Vr.:,r::ILITY- A='AL.IVE; S",-STUNN=:Di D=DEAD 

TEMP. 
(C) 

32. 0 
25. 0 
31. 0 
25. 3 
29. 5 
27. 2 
37. 0 
27. 0 
36. 5 
';:7.0 
2·7.0 
27. I) 

:::6.5 
27. ~j 

37. 0 
27. 0 
~36. 5 
26. 5 
37. 0 
26. 'l 
::::4.0 
26. 0 
34. 0 
U.O 
33, 0 
26. 2 
n.o 
2~9 

31. 0 
2f.:.. 0 
:31. 0 
26. 0 

A 
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PtW!P STfHU:=:- P= H OF PUI'1PS OPERATING; M=MODE OF OPERATION 
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(F=FUlL - T~THROTTlED - X~UNKNO~N) 

·".T'-;::;T~IT!OI'.I; DI="DISCHARGE; IN==INT{l}·:E 

1.1-95 
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o 0 
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ENfRAiNMENT VIABILITY-GAY ANCHOVY- JUV/ADULTS 

Dfli'E 

07/13./76 
07/1::::/76 
1)7/1 ::":Ii":. 
1)7/1:::/71::.. 
(1'7.1 t. '3.· .. 7/~ 

07;' i. ::: /7.~. 
07/J :;.:/76 
07/~.3/71;,. 

07/ leo'/76 
07l13.'7S 
')~~_:' ~ '~:/7b 

')1./::. :'::/76 
()7/~:~.!7~) 

07/1:3/76 
07/13176 
(';7/~3/7i:. 

07/1:)/76 
~7/:~/76 

a7!~3~76 

07/i3/76 
07/13/76 
07/13/76 
07/1.3/76 
~~!t317~ 

\)~".J'.1 ::;/7.::. 
,)7/"[3/76 
:')7/~~:::/7S 

07.11·:;'/7 (:. 
O,//1~·/76 

07/111/76 
07/\·l/76 
07/14./76 

ST 

DI 
IN 
DI 
IN 
DI 
IN 
01 
:N 
PI 
!N 
DI 
IN 
D! 
IN 
DI 
IN 
DI 
IN 
D1 
IN 
DI 
IN 
Dl 
i~ 

DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 

TIME P M 

00:54 
I) 1: 3') 
01: :;::0 
')2: "0 
02: 10 
17:36 
17: :;:6 
1:::: 12 
1 ::::: 12 
1:::::: ~i2 
18:52 
1'~: ;::0 
lS,: :;;,) 
2(); 05 

20:05 
20:4~ 

20:45 
21: 21 
21: 21 
22:00 
2:1:00 
22:42 
2~-::: /.L~ 

:',:: F' 
2:3: 1'~} 

23: ~.JI::' 

2:~:: 56 
00:34 
00:34 
01: 11 
01: 11 
01: II::: 

3 X 
3 X 
::;: X 
3 >: 
3 X 
3 X 
3 X 
:::: X 
3 X 
3 X 
:3 X 
3 X 
:;: X 
3 X 
3 X 
:;: X 
:;: 'X 
3 X 
3 X 
3 X 
3 X 
:;: X 
:;: X 
:::: X 
3 X 
:.::: X 
:::: X 
:.::: X 
:3 X 
:;: X 
3 X 
3 X 

CONDo 
(1J1'iHO> 

-99·~"~!. 

-9-;/'?9. 
-9·~15"";1. 

l~'f::. 

--9';")'9. 
i ~'O. 

-9·;i·~19. 

-9999. 
-99';";1. 
-99';19. 
-9"?,-:',q 

--'')';:99. 
-99':,"";1, 
-9'~/·-:-19. 

-9'~19':". 

-9';;'~)9. 

-'~/';··;/";J. 

-99'~i'~i, 

--;;';;"';;'/;'. 
104. 

-9999. 
-';:':;":)";'. 
"'-';' ';"':) ';'. 
-9~i·:i";). 

-99':'9. 
-'"iIr;":I'~J. 

-;1';1':)';1, 

--;-t';I':19. 
..... ~J9':i'iI, 
-9'~/~i9. 

-~/9·:"~;1. 

W7. 

TEr-IP, 
TIDE (C) 

2. 2 
2. :3 
2. :3 
2. :;: 
2. 3 
1.6 
1.6 
1 'r.' 

,OJ 

1.3 
1.4 
1.4 
1.3 
1. :;1 
1.2 
1.2 
1.2 
1 c' 
1.2 
1.3 
1.4 
1.4 
1.7 
1.7 
1 ';I 

1 q 

2. 0 
2. I) 

2. 1 
2. 1 
2. 2 
2. 2 
..... , .":\ ..... .,:. 

31. 0 
25. 5 
31. c) 

25. 5 
:30. 0 
24·,7 
35. 0 
25~ 5 
:35.0 
25. 5 
3~:--;. 0 
2~j. 5 
3'4. 0 
25. "0 
34. (I 

25. 0 
::::4. I) 

25. 0 
34. 0 
24. 2 
:::::::. I) 

25. 0 
:32.0 
25. 0 
::::;'2. I) 

25. 0 
:32,0 
2~:' . .) 
:;:1. 0 
25. 0 
:':::1. 0 
24. :;: 

VIABILITY- A=ALIVEI SaSTUNNEDI D=DEAD 
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(I 
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(I 

(I 
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D 

PUi,P r:;TATUr:;- p,-" jt OF PUMPS OPERATING; M='MODE OF OPERATION 
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(I 
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(F"'FULL - T=THROTTLED - X"'·Uhl}'::NC"I:;') 
:::;T,=::;'i',~TIONI DI=DISCHARGEI In=INTAKE 

1.1-96 

NUMBER OF INDIVIDUALS 
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( 

ENTRAI'··JI'ini r ··/lABILITY-BAY ANCHOVY- .JUV/ADUL r:; 

[I;;TE ST 

07/22/7'::. DI 
07/23/76 IN 
07/:::;;/76 DI 
07/~:~::':/7b IN 
07.12.~:'/7 l;. [I I 
07/::3/71.:. IN 
1)7/:'::;:.1 7/:,. D I 
ui'.l;J:.·/16 H~ 

O-;-I;~t . .j7f:.. DI 
07 /~·~6/7.~ IN 
07/26/76 DI 
07.1"21:-/7.':;. I~~ 

(.i' 1~J:'/7 6, DI 
fj7'/;~.':.'/7j:. IN 
U 1 .l"J:.f71:.. D I 
o i'.I::'/:".I 7.':., IN 
07/:~6.171:.. DI 
07/:~6/7/:" It-J 
(07/-;~:':,/76 DI 
07/::~.c./76 HI 
07/::':·/7/:. DI 
07 1,;:c./7 6 IN 
Oi' /2'.,./7/:.. DI 
07/:~(;:'-/76 IN 
07/2.',.171:;.. DI 
07.126176 IN 
07/2(;,./76 DI 
(1';:.1;::7/76 IN 
(>/12.7.176 DI 
(,7.U7/76 IN 
07/:017{.-.. DI 
<)7/27/7t.. IN 

COI\'D. 
TIME P M WI'iFO) 

23:47 
00: 3:3 
00:33 
01: 11 
01: 11 
01: 5:3 
01: ~~:3 
17: :~:2 
17: :;:2 
1:::::: 1::': 
1:::;:: 13 
1:3:52 
1:::: !52 
19: :;:0 
19: :;:1) 

20: 11 
20: 11 
20:51 
20:51 
21.: 27 
21: 27 
22:07 
22:07 
22: 45 
22:45 
2:3:25 
2:;:: 25 
00:05 
00:05 
00:45 
00:45 
01:25 

:3 X -'~/·:"S'9. 

3 X -9-:'1";"9. 
:3 X -99$'9. 
3 X -';19';:";>. 
3 X -·~'9$·r;/. 

:3 X 1:::2. 
:;: X -f.1-:')·~·'9. 

:3 X 1,'6. 
:;: X -99S/9. 
:3 X -';'·'iJ 'i'9. 
3 X -9·::J~/9. 

3 X -9';"99. 
3 X -9';I?'9. 
::;: X -")9-:';''9. 
:;: X . -',1",,';'9. 
3 X -9";/5;';1, 
:3 X -';l9~)9. 

:;: X -99·~'·~J. 

3 X -9999. 
:3 X 1:'4. 
:3 X -';/999. 
:;: X -;'l';J99. 
:;: X -'i';"~~9. 

3 X -~1999. 

:;: X -9·~1~~·? 

3 X -';I'~/-:/-::?, 

3 X -':";1';)9. 
:3 X -99~>-;>. 

3 X -·7'9~)9. 

3 X -9~:'~)·~/. 

3 X -9$")'7'. 
:3 X -9·~9'~J. 

TEMP. 
TIDE (C) 

2. 0 
1.9 
1.9 
1.8 
1.8 
1. 6 
1. 6 
1 '~I 

1 " 
1.2 
1 ':' 
1.2 
1 " 
1 ':1 

1 ':' 
1.5 
1 c' . ...) 

1.7 
1.7 
1.9 
1 q 

2. 0 
2. 0 
~I .-, 
~ . ..:.. 

2. 2 
""J' --=-_ • .;;.0 

2. 3 
2. 4 
2. 4 
2. 4 
2. 4 
? ';. _ • • ;.J 

36. 0 
2e •. O 
3e .. O 
:26. 0 
34. 0 
25. 0 
:;::3. 0 
2e .. O 
3·1. I) 

26, 0 
3::':,0 
26. 0 
::::::::,0 
25. 0 
3::::. 0 
2~i. 0 
3:3.0 
25. 0 
33. 0 
25. 3 
3:~:, 0 
25. 0 
3:::.0 
25. 0 
:;:4.0 
25. 0 
3:3. 0 
2~~, 0 
;';:3.0 
2~j. 0 
::::':::.0 
26. 0 

VIABILITY- A=ALJVE; S:=STUNNEJ); D"'DEAD 

A 

INITIAL 
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(I 

(I 
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o 
o 
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o 
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o 
o 
I) 

o 
o 
1 
I) 

(I 

o 
o 

f'l.Wl? :3TATUS- P= # OF PIJI'1PS OPERATING; M'-"MODE OF OPERATION 

D 

I) 

I) 

I) 
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o 
(I 
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( 
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(I 
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I) 

(I 

<) 

(l 

o 
O· 
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(I 
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() 
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o 
o 
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(l 

I) 

---. 

::.: HRS 
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o 
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<) 
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o 
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(l 

(I 
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(l 

o 
o 
o 
o 
o 
o 
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I) 
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o 
o 
o 
o 
o 
o 

I) 

I) 

I) 

(I 

I) 
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<) 

o 
<) 
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o 
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I) 

<) 

o 
o 
(l 

I) 
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o 
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() 
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(I 

(I 

I) 

1 
o 

(I 

(I 

(F=FULL - T::THROTTLED - X"'UNf::NOl~N) 

~n"'STATION; DI"'DISCHARGE; IN=TNTAKE 

1. l-97 

NUMBER OF INDIVIDUALS 

c· HR::: 

A D 

o 
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(I 
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I) 
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I) 
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o 
o 
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o 
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1 
o 
o 

12 HRS 
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(I 
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72 HRS 
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96 HRS 
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[~iTRAINf1FI'lT VIABlLITY·-BAY ANCHOVY- .JUV/APULTS 

DATE ST TIME P M 
CONDo 

(UMHO) 

07!'2~'/7b DI 01:25 
07/27/76 IN 02:05 
0"7/27/7h Dr 02:05 
C7.(~7/76 IN 17:38 
07;·~!·/7f:... DI 17:38 
07/~7/7~ IN 18: 16 
07/::7/76 DI H::: ie, 
07:17/76 IN 18:54 
07/~7!76 01 18:54 
07/~7/76 IN 19:37 
(,7.;'27/76 DI 19: 37 
07.~~~·/16 It~ 20: 13 
07/:1,/~'6 D1 2'): 13 
0;.'27/76 TN 20:53 
07/27.'70 01 20:53 
O:~/~;/76 li-4 21:33 
07/:7,~76 DI 21:33 
~>'':/2?/71':' !;~ 2~~: 1:3 
('/:27/71", Dl 22: 1:::: 
07/27/76 IN 22:53 
07/27/76 01 22:53 
07,i~7/76 rrJ 23:2~ 

(~7/2'lj76 Dl 23:25 
~)7~i28/76 IN 00:05 
u7/28/76 DI 00:05 
(171'28. / 76 IfJ 0~):45 

07/~3/76 DI 00:45 
07!2S/7b IN 01:25 
07f:SIJ6 DI 01:25 
07/~8/76 IN 02:01 
07/~a/7& DI 02:01 
07/~3/76 !N 17:32 

3 X -999';1, 
:;: X 177. 
3 X -·::)·~'·;19. 

4 x 178. 
4 X --;1'''$9, 
4 x -';}~/99. 

4 X -';19$'9. 
i!. X -9';>99. 
4 X -99'~9. 

4 X -9',1'"',,. 
4 X -';1';1')'';1. 

4 X --;I'?,l'n. 
4 x -~";;99. 

4 X -9'~/99. 

4 X -',)',:',;9. 
4 X -9';."?i·~/. 

4 X -'ir :"';:;-;'. 

4 X ,-;1·?"1'~9. 

4 X -99',19. 
4 X 17::':. 
4· X -·~999. 

4 X --;'9';19. 
4 X -9',1',,',), 
4 X -9':'JSS'. 
4 x -',",",1';'. 
4 x -99','9. 
4 X _9';:fj:':'I. 

4 x -99·;:~~"'. 

4 X -,;,",:-;. '". 
Il X 176. 
4 X -';'';/',,'"9. 
4 X 177. 

TEMP, 
TIDE (C) 

"> ? 
..... ..J 

2. ~ ., '-.. 
~ ..... 
1.3 
1.3 
1.2 
1.2 
1 .-;> 

1 " 
1 " 
1 ';-' 

1.2 
1.2 
1.5 
1.5 
1.8 
1.8 
1 r., 

1.9 
2. () 
2. () 
2. 1 
2. 1 
2. :;: 
..-, .-. 
~ .. .:-
2. 3 
2. ~: 

2. 3 
2. 3 
2. 3 
2, 3 
1.5 

:34. (I 

2:1. 4 
::::::::. I) 

2!:'.0 
:3:3. <) 

26, 0 
33. 0 
26. 0 
~:3. 0 
2~'. 0 
33. 0 
25. 0 
3::':.0 
25. 0 
32. 0 
25. 0 
:::2.0 
25. 0 
32. 0 
25.0 
32. 0 
25. 0 
3:~;. 0 
25. 0 
:::::::.0 
2~~). 0 
31. 0 
25. 0 
:::1.0 
25. 0 
31. 0 
26. 3 

Vh',I::ILT.TY- A=(iLIVE; $=STUi"!NED; D=[lEAD 

A 

INITIAL 

o 
1 
o 
() 

o 
() 

o 
o 
o 
o 
o 
o 
(I 

(I 

I) 

o 
(I 

I) 

o 
(l 

o 
(I 

o 
(I 

(\ 

o 
I) 

o 
I) 

o 
(I 

(I 

s 

o 
I) 

o 
o 
o 
I) 

o 
I) 

(l 

o 
o 
o 
I) 

o 
o 
o 
(I 

o 
o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 

PUi'iF STr)TUS- P"" n OF PUMPS OPERATING; M"'-MCIDE OF OPERATION 

o 

(I 

1 
o 
I) 

o 
o 
(l 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
1 
o 
o 
o 
o 
o 
o 
I) 

(I 

I) 

o 
o 
o 
o 

:::: HF:S 

f'I D 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
I) 

o 
I) 

o 
o 
o 
o 
o 
(I 

(. 

(I 

o 
(I 

I) 

I) 

o 
o 
() 

(I 

'2 
,) 

o 
<) 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
<) 

o 
(I 

1 
o 
o 
I) 

o 
o 
o 
o 
1 
o 
(I 

o 
(I 

o 
(I 

NUMBER OF INDIVIDUALS 

6 HR:;:; 

A D 

o 
o. 
(I 

o 
(I 

o 
(I 

(I 

(I 

(I 

(I 

<) 

o 
(I 

(I 

o 
o 
(I 

o 
o 
(I 

o 
(I 

(I 

o 
o 
o 
o 
o 
o 
(I 

o 

I) 
-, ... 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
I) 

(I 

I) 

o 
o 
o 
1 
o 
o 
o 
<) 

I) 

o 
o 
1 
o 
o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
I) 

(I 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
I) 

o 

o 
2 
o 
o 
I) 

(I 

o 
(I 

I) 

o 
I) 

(I 

o 
o 
o 
o 
I) 

1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
I) 

24 HRS 

A . [t 

o 
o 
o 
(I 

I) 

o 
o 
o 
(I 

(I 

o 
o 
o 
(I 

o 
I) 

o 
o 
o 
(I 

o 
Q 
(I 

o 
(I 

Q 
o 
o 
o 
o 
o 
o 

o 
2 
o 
(I 

o 
(I 

o 
(I 

I) 

Q 
(I 

o 
o 
(I 

o 
(I 

o 
1 
o 
o 
(I 

o 
o 
(I 

o 
1 
o 
o 
o 
o 
o 
o 

(F"'FULL .- T~"THROTTLED - X=UI~KNOt-1N) 

ST~Sl~TrON; Dl~DISCHARGE; IN~INTAKE 

1.1-98 

48 HRS 

A [I 

o 
o 
o 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

(I 

o 
I) 

I) 

o 
o 
(I 

I) 

o 
o 
(I 

o 
o 
(I 

o 
2 
(I 

o 
I) 

o 
o 
(I 

o 
o 
o 
(I 

o 
(I 

o 
(I 

o 
1 
o 
Q 
o 
I) 

(I 

I) 

o 
1 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
(I 

o 
o 
(I 

(I 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

;) 

o 
o 
I) 

(I 

o 
o 
o 
o 
o 
o 
o 
o 

o 
2: 
o 
o 
o 
o 
o 
I) 

o 
(I 

I) 

o 
o 
I) 

o 
o 
o 

o 
o 
o 
o 
o 
o 
I) 

1 
o 
o 
o 
I) 

I) 

o 

96 HF:8 

A D 

Q 
o 
o 
o 
(I 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
,) 

o 
o 
I) 

I) 

o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 

o 
. .., ... 
I) 

o 
o 
(I 

o 
o 
o 
I) 

(I 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
I) 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 



( 
\ 

CNTRAINMENT VIABILITY-B~Y ANCHOVY- JUV/ADULTS 

Di-.TS ST 

(17.1':.:=:.176 D I 
07/:~:3/76 IN 
07/:;::::::.176 01 
(·7 /::~:=:':/7.';;, IN 
07/::.::/76 [II 
t)7/ ~·':.;'/7,~ IN 
07.<.:,::: .. '/6 Dr 
07/';>:::/76 HI 
07.1-:!3.l7!:;. [,:;: 
('7./:~:::::76 TN 
1)7/2::7: / 71;.. D1 
07/:.::;:7/:.. IiI 
.)71 ",:;7.:. [oJ 
,)7! ::::'''7~. ll~ 

07/ .:.;j7.~. Dr 
07/::'::::/·;-~. I1~ 

07 1.-::'~i/7~. D I 
07/.:.:n/7·~ !N 
t)7/~~::;:/1'(:. ['1 
(·7./:~ :~: /} 6 J ~J 
,)~ /:>:./ 7~. D I 
07/2')/7(:. IN 
-)7/2 9 /76 01 
(l7/:~91""6 IN 
'·)7/;>i.lj'6 [I! 
-)j·/·.~·;1l7'::. IN 
')7/;.:'-;,/-,r~. DI 
0:.' /:~·:'/I.':. II~ 

cJ7.--:0/76 DI 
u7/-;:',,/76 ItJ 
(>7/;~':;)/76 DI 
07/2.,../71:. IN 

TIME P 11 

17:32 
18:08 
18:08 
10:48 
18:~8 

19:26 
1";': 26 
20;05 
20:05 
20:42 
20:41 
21:22 
21. : :~:2: 
22:01 
22:01 
22: ::':9 
22: :;:';J 
2:> 12 
23: 12 
2':.: ~;0 
2:::: ~o 
00:25 
00: 2~3 
01: 05 
01: 05 
01: 42 
01: 4::~ 
17: :~::=; 
17: :;::::: 
18: 11 
H,:: 11 
1::3:51 

4 X 
4 X 
4 X 
4 X 
4 X 
4 X 
4 :< 
4 x 
4 v 

" ::: x 
3 X 
3 X 
:c: x 
3 X 
:~: X 
3 X 
3 X 
3 X 
:;: X 
3 X 
:::: x 
::: x 
:;: X 
::: x 
:::: x 
::: x 
::: x 
:3 X 
::: x 
3 x 
:::: x 
:;: X 

CONDo 
(UI'II-:O) 

-9'")99. 
-99';>9. 
-·~/99-;1. 

-99';'9. 
-';')95"? 
-9;:";'9. 
-99;19, 
-99'~'9. 
-9·~/'i'9. 

-99';'';1, 
-;19';";;. 
-';"::)';'9. 
-99';'9. 

1 ("'iI. 
-99';)';'. 
-~J,;.,·~t9. 

-'?';:)99. 
-9999. 
-~/S-!':"'~/. 

-'~J';19';i. 

-';J·~/·:i·:'I. 

-','<':":'9. 
-99':":". 
-9':"·;i'~'. 

-9'i":i''i'. 
177. 

-99':i9. 
-9·~I·:i9. 

.-';";";;'":.i. 
172. 

-9999 
-99':";1, 

TEI1P. 
TIDE (c) 

1.5 
1.4 
1. 4 
1.3 
1. :;: 
1 .? 

1 ? 

1 -, ..... 
1 ":' 
1.2 
1 ? 

1.4 
1. ·1 
1.6 
1.6 
1.8 
1 ",. .. ." 
2. 0 
2. 0 
2. 
2. 1 
2. 2 
2. 2 
2. 3 
""") ,,:,. 
..:-. '-' 

2. 3 
'"7' .-:-_ ..... 1 

1. 7 
1.7 
1.6 
1.6 
1.5 

::;:::;:.0 
26. 0 
3:;:. 0 
26. 0 
32:.0 
26. 0 
:~:3. (I 

25. 0 
3::::,0 
25. 0 
33. 0 
2~j. 0 
:::::3.0 
25. 0 
3:::::. 0 
2:;;,0 
:;:::::.0 
25. 0 
:~:4 0 
25. 0 
34. 0 
25. (1 

33. 0 
25. 0 
3:;:. 0 
26. 0 
:;:::::.0 
2::':;.0 
:;:4.0 
2~i. 4 
::;4.0 
2.5, 0 

VI?H::Il.ITY- A=m.IVEi S=STUNNEDi D"'DEAD 

A 

INITIAL 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

I) 

o 
(I 

o 
o 

S 

o 
o 
o 
(I 

o 
1 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
(I 

o 
(I 

o 
o 
(I 

o 
o 
o 

PU;':P SHHU$- P= U OF PU/1PS OPERATING; M'=MODE OF OPERATION 

D 

o 
(I 

o 
(I 

o 
o 
o 
o 
(I 

o 
(I 

(I 

o 
o 
o 
o 
(I 

o 
o 
(I 

(I 

(I 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 

:::: HR::; 

A D 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
(I 

o 
(I 

I) 

o 
o 
o 
I) 

o 
o 

'0 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

(I 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
I) 

o 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
1 
o 
(I 

o 
o 
I) 

o 
o 
(I 

I) 

o 
I) 

I) 

(l 

I) 

o 
o 
o 
o 
o 
(l 

I) 

o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
c 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 
o 
(I 

o 
o 
o 
(I 

(I 

(F·~FULL - T;,THROTTLED - Xo·UNVNU,JN) 
ST=STATIONi DI=DISCHARGE; IN=INTAKE 

1.1-99 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
(l 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 

72 HRS 

A D 

o 
o 
I) 

o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
I) 

o 
o 
o 
I) 

o 
o 
I) 

'0 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
(I 

o 
o 
1 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
o 
(I 

(I 

o 
(I 

o 
(I 

(I 

(I 

o 
o 
(I 

o 
o 
o 
o 
o 

~)6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



1.2 BOWLINE POINT GENERATING STATION 
ENTRAINMENT SURVIVAL RAW DATA 
StMJI-ARIES, 1976 



EHTRAll\:\,1ENT VIABILITY-WHITE PERC~- LARVAE 

DATE 

Oi;,/O';'176 
06/09176 
0/..,/09/76 
06/('9/76 
06/0',//7/J 
06/09.176 
Ot./09176 
(1,\/;)-;'176 
,)1:,.10')1176 
,)1::../,)';//76 
O.~./(i9 /7 /:.. 
01.:1/09/76 
06/,))":/71::., 
06/0";1/76 
0,:'/0','176 
06/0"'/76 
06/10Fif::.. 
06.110.171::., 
1)(,/10/7/:., 
Of"'/10.l76 
06/10/76 
0<":,/10/76 
01:./)0/76 
0(;,/1 (J./7/;, 
06/10/76 
06.110.176 
0<';..110/76 
Of:.!!0/76 
O/~/10/76 

0/:...110/76 
06/10176 
O·~/10/76 

ST TIME P M 

IN 17: 15 4 X 
01 17: 15 0 X 
IN 18: 10 4 X 
01 18: 10 0 X 
IN 18:59 4 X 
DI 18:59 0 X 
IN 19:49 4 X 
Dl 19:49 0 X 
IN 20:39 4 X 
01 20:39 0 X 
IN 21:27 4 X 
Dl 21:27 0 X 
IN 23:04 4 X 
Dr 23:04 0 X 
IN 23:49 4 X 
01 23:49 0 X 
IN 00:43 4 X 
PI 00:43 0 X 
IN 17:08 4 X 
DI 17:08 4 X 
IN 17:55 4 X 
01 17:55 4 X 
IN 18:41 4 X 
Dl 18:41 0 X 
IN 19:20 4 X 
DI 19:20 0 X 
IN 20;06 4 X 
01 20:06 0 X 
IN 20:54 4 X 
Dl 20:54 4 X 
IN 22:30 4 X 
DI 22:30 0 X 

COND, 
('-'MHO) 

160, 
-S"i"J99. 
--;";i9';I, 
-S··Y99. 
-·i'9~J9. 

-S";i'';l';'I. 
1/.:,0, 

-S'·?~I'~. 

140, 
--;1999. 
-~t999. 

-~i·~J,?S"/. 

160. 
.... 999'~/. 
-~.'9'iJ'"iI. 
-~i-;r?"il. 

160. 
-9'i19";'. 

165. 
-~)999. 

-~i9~/9. 

-~J·;>99. 

-999·~. 

-9'~99, 

-99'?9. 
-99-;1';1. 

165, 
-99';)9. 

165, 
-9999. 
-99~/'i'. 

-99-;'9. 

TEI1P, 
TIDE (C) 

0, 0 
-9, 'y 
0.5 

-;1,9 
0.8 

-9. $'J 

O. 9 
--;1.9 
1.0 

-';>, 9 
1.0 

-9. ~I 

O. 8 
-9. 9 

O. 7 
-9. ~) 

O. 3 
-S"/.9 
-0. 3 
-9, ." 

O. 1 
-9.9 

O. 5 
-·;l.9 

O. 8 
-·~/. 0;' 

O. 8 
-';1,9 

1.0 
-9. ';/ 

I). ." 

-9. 9 

19.2 
26. 5 
1'~I. 0 
2'Y.O 
1';1.0 
2·~/. 5 
19.3 
27, 9 
1 "I .:> 

28. 0 
19.0 
27. 2 
l'i'.O 
2:3. 0 
19.0 
29. 0 
18.8 
23. 5 
lQ ? 

29. 0 
19. 5 
29. 0 
19.5 
2·~/. 5 
19.5 
2·~/. 0 
1'7,7 
2';1.0 
1 ~/, 8 
?c, I:': 
-.', .j 

1':'- :3 
2'~. (I 

VIABILITY- A~ALIVEl SmSTUNNEOl D=DEAD 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

S 

o 
o 
o 
o 
o 
o 
() 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 

PUMP STATUS- p~~ # OF F'UMPS OPERATINGl M"-MODE OF OPERATION 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 

( 

3 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
1 
o 
o 
o 
o 
o 
t') 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

(F,,-,FULL - T"'THROTTLEO - X=UNI(NOWN) 
ST;.STATIONi OI"'OIS:CHARGEi IN'=INTAKE 

1.2-1 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
1 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

12 HRS 

A 0 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

(I 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
(l 

o 
o 
o 
o 
o 
o 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
(I 

o 
(I 

(I 

o 
(I 

o 
(I 

(I 

(I 

(I 

o 
o 
o 
o 
\) 

o 
o 
o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
1 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 

72 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

96 HRS 

A 0 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
(I 

o 
o 



( 

EI·ITRAINN[:NT VIABILITY-WHITE PERCH- LARVAE 

DATE 

06/10/76 
06/10/76 
06/10.176 
0(:./10/76 
0(./11/76 
0{./ll/76 
06/14176 
06/14.176 
Ob/14/76 
0(:./1.4/76 
0(;,/14/76 
0/.;./14/76 
06/14/7(;. 
0,:'/14/76 
06/14/76 
(110·/14/76 
06/14/76. 
06.114/76 
06/14/76 
06/24/7':. 
0',·/14/76 
06/14/76 
01':.115/76 
(It''/I'5.176 
06/1'5/76 
06/15.176 
06/15176 
1)t':dl~5176 

06/15.176 
06.11~i/76 

0/~/15/76 

Ol,,/15.176 

ST 

IN 
DI 
IN 
DI 
IN 
01 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
[II 
IN 
DI 
IN 
DI 
IN 
01 
IN 
DI 
IN 
DI 
IN 
01 
IN 
01 

TIME 

23: 12 
23: 12 
24:00 
24:00 
00:50 
00:50 
17:00 
17:00 
17:55 
17:55 
18: 40 
18: 40 
11';,· ';/9 

19:29 
20: 17 
20: 17 
21:09 
21:09 
22: 4:3 
22: 4~: 
2:::: :::0 
2:::: ::;:1) 
00: 14 
00: 14 
01:01 
01:01 
16: 5:3 
li:.-.5:;; 
17:52 
17:52 
U::: 37 
18:37 

P H 

4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o x 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o x 

CONDo 
WHHO) 

-~'9·:>9. 
-$';JS'J9. 
-~·999. 

-~·9·;1'? 

160. 
-~i·7'·~9. 

210. 
-95/-;19. 
-S/9·~9. 

-·~'·~~J9. 

-9·~··~J$'. 

-999';1. 
-~/'i1·~/5/. 

-9·;J·~/9. 

-~/·;1·7·~. 

-9·~/~J·~. 

210. 
-~i·;",;i9. 

-~)9·;19. 

-9;I'~/9. 

-999';', 
-':;9519. 
-9·;1·~/·;1. 

-~i·7'·~/-;J. 

190. 
-9·;J·~/'? 

200. 
-~/·;'IS"9. 

-';I';r"ir"iJ. 
-~/9S/~J. 

-999i~). 

-9'rJ519. 

TEMP. 
TIDE (e) 

O. 9 
-9. 9 

O. 9 
-9. ~J 

O. 4 
-9 . ." 

O. (I 

-9. ~I 

-0. 2 
-9. 9 
-0. 3 
--9. '~I 

-0. 4 
...... 9. 9 
-0. 4 
-9. 9 

O. «) 

..... ·;:1.9 
O. 5 

-.~). 'i' 
O. 7 

-9. ''iJ 

O. :3 
-';1,9 

O. 9 
-9. ~I 

O. 1 
-'1. '1 

O. 0 
-9. 9 
-0. 1 
_.;( 9 

20. (I 

28. 5 
19.8 
26. 5 
19 . .:-
25.0 
1';1. 4 
2';-1,0 
19. 5 
2';'.0 
19. (I 

29. 4) 
19.0 
29. 0 
19.5 
29. 0 
19. 5 
2';1.0 
19.5 
27. 0 
l'5i.5 
26. 0 
19.5 
26. 0 
19. 5 
25. 5 
lQ Q 

~O 

mo 
~O 

20. 0 
W.O 

V!r,BIL.ITY- Ac"'ALIVE; S=STLINNEO; D'-=OEAD 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
(I 

(I 

(I 

o. 
o 
O. 
o 
(I 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 

c
"" 
o 
o 
o 
o 
(I 

I) 

I) 

(I 

I) 

I) 

(I 

o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 

PUt1P STATIJS- F'"' It OF PUMPS OF'ERATINOl M=MODE OF OPERATION 

D 

o 
o 
o 
o 
o 
o 
I) 

o 
(I 

o 
o 
o 
o 
o 
1 
(I 

(I 

o 
I) 

o 
I) 

I) 

o 
o 
o 
o 
(I 

o 
(I 

o 
o 
o 

( 

3 HRS 

A D 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
(I 

I) 

o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
I) 

o 
(I 

o 
o 
o 
o 
o 
1 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

(F"'-FULL - T;.'THROTTLED - X=LlNICNOWN) 
ST=STATIONI OI~DISCHAfiOEi IN~INTAKE 

1.2-2 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

I) 

I) 

o 
o 
o 
o 
o 
I) 

o 
I) 

o 
(I 

o 
o 
o 
o 
{) 

(I 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
1 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
o 
(I 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
(I 

o 
o 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
fJ 
(I 

o 
(I 

o 
o 
o 
o 
o 
(I 

o 
o 
o 

24 HRS 

A D 

(I 

I) 

I) 

o 
o 
o 
(I 

I) 

o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
I) 

o 
(I 

I) 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
fI 

o 
o 
1 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 

4::: HRS 

(\ D 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
(I 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
I) 

o 
o 
o 
I) 

o 
{) 

I) 

o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
1 
o 
o 
o 
(I 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

( 

96 HRS 

A D 

o 
o 
o 
o 
o 
[) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
[) 

o 
o 
I) 

o 
I) 

o 
1 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



EbTRAItcMENT VIABILITY-WHITE PERCH- LARVAE 

DATE: 

0(;./15/76 
01;./15/76 
06/1~:'176 

06/15/76 
06/1!5176 
06/15/76 
0(./15/71.:.. 
06/15/76 
06/ 1 ~:';;7 6 
0/,:,..115/76 
01,:./16/76 
0.:,/11.:../76 
0/,/ 16/7/.:. 
01:,/11.:../76 
06/16/76 
06/11.:.'/7/:" 
0/:,,/16/76 
06/16/76 
0.~/l/':./76 

06../16/76 
06/16.,/76 
0.~/ll.:.'/76 

06/11.:.,/76 
O{~./11;"/76 

0,;,/1/:..176 
0(:./11;;,./71:. 
06/16/76 
0,:,/16/76 
O·~/16/76 

0.;./ J 6/76 
1)/;,/ 1/:;,/76 
0.:.116/76 

ST 

IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
[II 

IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
[II 
IN 
DI 

TIME P M 

19:26 
10:': 26 
20: 16 
20: 16 
21: :!::3 
21: ::;:::: 
22:27 
22:27 
2~:: 13 
23: 13 
00:02 
00:02 
00:47 
00:47 
1(:,:24 
16:24 
17: 11 
17: 11 
18: 0:::: 
18:0:3 
19:02 
1',': 02 
IS-I: 50 
19:50 
20:42 
20:42 
21:29 
21; 2'~ 
23:05 
2:~:: 05 
23: ~;3 
23: 5~: 

4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 Y. 
o X 
4 X 
I) X 
4 X 
o X 
4 X 
I) X 
4 X 
o )( 
4 X 
o X 
4 X 
o X 
4 X 
I) X 
4 X 
o X 
4 X 
o X 
4 X 
I) X 
4 X 
I) X 

CONDo 
(LIMHO) 

--;·'';''';>9. 
-·~!5/·~';1. 

-9·~J99. 

-$"~9·;>. 

-999'7. 
-~·9·;;>';;>. 

-99~J;I. 

-';'o;'t9'? 
1';>0. 

-9·~95J. 

-$i5/99. 
-S)9·;-I·~/. 

1:::0. 
-99':"9. 

1';>0. 
-'il9·~J9. 

-9999. 
-'?9';19. 
-~)999. 

-':;'999. 
-';i99';". 
-~i';199_ 

-~)·;J·;J9. 

-99·~J'~. 

190. 
-':.I9~}9. 

-9999. 
...... 9~J·;,.~. 
-9999. 
-9999. 
-9·~JS'J9. 

-99';>9. 

TEMP. 
TIDE (C) 

-0, 3 
-9. ';1 
-0. 4 
-9. 9 
-0. 2 
-9. 9 
-0. 1 
-;',9 

O. 4 
-0:'.9 

O. 6 
-';). ;1 

I). 7 
-9. ';' 

O. 6 
_~/. 9 

O. 4 
-';t . ." 

O. 1 
-~I. 9 

O. 0 
-·~/. '1 
-0. 1 
-9. 9 
-0. ::: 
-9, ';1 
-0. 2 
-·r.9 

O. 0 
-9. 9 

O. 4 
-9. ';1 

20. I) 

30. 0 
21). 0 
30. I) 

20. 0 
30. 0 
20. 0 
30. 0 
20. 2 
:30.0 
20. 0 
29. 0 
20. I) 

28. 0 
20. !J 
31. 0 
21. I) 

::::0.5 
21. I) 

:;:1. 0 
21. 0 
2::::.0 
20. 0 
2:::. 0 
20. 1 
24. 5 
20. 0 
24. 0 
20. I) 
21. ::; 
20. 0 
21. 0 

VIABILITY- A=ALIVE; S=STUNNEO; D"'DEAD 

A 

INIT IAL 

o 
o 
o 
(I 

o 
o 
o 
o 
Q 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
~, ... 
o 
o 
o 
o 
I) 

o 
o 
o 
1 

8 

o 
(I 

o 
o 
o 
o 
I) 

o 
Q 

o 
(I 

o 
o 
o 
(I 

I) 

o 
o 
(I 

o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
(I 

(I 

F'UI'1P S:TATUS- F'= # OF PUMPS OPERATING; M'-'M(.DE OF OPERATION 

D 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

() 

1 
(I 

1 
1 
o 
o 
o 
o 
o 
1 

3 HRS 

A D 

o 
o 
o 
(I 

(I 

o 
(I 

(I 

o 
(I 

(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
I) 

2 
o 
o 
o 
o 
o 
o 
o 
(I 

1 

o 
(I 

o 
o 
o 
o 
o 
(I 

(I 

I) 

(I 

o 
o 
I) 

(I 

I) 

o 
o 
I) 

o 
(I 

o 
1 
(I 

1 
1 
o 
o 
o 
o 
o 
1 

(F=FIJLL - T""THHOTTLED - X=-IJNKNOWN) 
ST~STATION; DI=OISCHARG£; IN=INTAKE 

1. 2-3 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

Q 

Q 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
Q 

o 
1 
Q 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
Q 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 

·0 
1 
1 
o 
o 
o 
o 
o 
2 

12 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

I) 

o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
I) 

3 
o 
1 
1 
o 
o 
o 
o 
o 
:2 

24 HRS 

A D 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 

(I 

o 
o 
o 
6 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
:;.: 
o 
1 
1 
o 
o 
o 
o 
o 
2 

4:3 HRS 

A D 

o 
o 
I) 

(I 

o 
o 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
(I 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
(I 

o 
I) 

I) 

I) 

(I 

o 
3 
o 
1 
1 
(I 

o 
o 
o 
o 
2 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
3 
o 
1 
1 
o 
o 
o 
o 
o 
2 

( 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

3 
o 
1 
1 
o 
o 
o 
o 
o 
2 



( --, 

HITRAINMENT VIABILlTY-l-lHlTE F'ERCH- LARVAE 

DATE 

01;./17/70. 
0~./17f76 

06/17/70. 
01,,/17/71:.. 
O/;./ 17/76 
06/17176 
0~·/17/76 

0(·/17/76 
01:../1717/;:, 
N·.j17/76 
Ot .. /l7/70. 
U(,/17/76 
06/17/76 
06/17/71;. 
06/17/76 
O·~/17/7b 

06/17/76 
06/17/76 
0,;:,.118/76 
0/::./1:::;/76 
06/1 ::':/76 
06/1:'3.171::.. 
Ob/21.17/;· 
(J.::'/:2 1 /71;. 
06.121/71.:-
06/21/76 
0( . .121/76 
0/;>/21/76 
0(,/21/76 
01;./21.17/;. 
()(;.j21/71:.. 
06/21/76 

ST TIME P M 

IN 16: 3:;: 4 X 
[II 16: ::;:::;: 0 X 
IN 17: 19 4 X 
01 17: 1." 0 X 
IN 18:05 4 X 
DI 18: 05 0 X 
IN 18:49 4 X 
Dl 18: 49 (I X 
IN 1';:: :::;5 4 X 
Dl 19:35 0 X 
IN 20:23 4 X 
01 20:2:::: 0 X 
IN 21:08 4 X 
DI 21: 08 0 X 
IN 22: :;:::: 4 X 
DI 22: 3::: 0 X 
IN 2:~:: 23 4 X 
DI 2:::::23 (I X 
IN 00: 10 4 X 
DI 00. 11) (I X 
IN Ot): ~~ 4 X 
DI 00: ~;~i 0 X 
IN 11:.: 40 4 X 
DI 16: 40 (I X 
IN 17:27 4 X 
DI 17: 27 0 X 
IN 18: 15 4 X 
(II 18: 15 0 X 
IN 19:0:3 4 X 
DI 19: 03 0 X 
IN 1',/: '1:3 4 X 
DI I.,,: .l!:3 0 X 

CONDo 
(L~MHO ) 

1:30. 
-S·9·;."l~J. 

.... $·"i" .. 99. 
-S'·"~'9·;1. 

-$'999. 
_$n~J';I·;I. 

-$'$""9''9. 
-$ .. ~/9·~/. 
-';'99-;', 
-·;'~/99. 

-~I·;J9r;J. 

-';'999. 
175. 

-~'9·;/9. 

--;'99·~'. 
-·~19·;;9. 

_-;I';J·:.r~/. 

-·~/9·;1";I. 

-·~~-;I';I·~/. 

-·;I·~/·;"r/. 

170. 
-9·~J·~/9. 

140. 
-9999. 

151. 
-9'~/·;I·;'. 

150. 
-';199';1. 

150. 
-;)';"r';' . 

150. 
-9999. 

TEMP. 
TIDE (C) 

O. 6 
-';'1,9 

O. 5 
-"'.9 

I). 2 
-9 .. ;; 

O. 1 
-9 .. " 

(I. 0 
-;', .~ 

-0. 2 
-9. ';I 

-0. 2 
-9. -;> 
-0. 3 
-'~J. '"i! 
-0. 1 
-9. ";I 

O. 1 
_';1, ~I 

(I. '1-
-9.5l 

O. 5 
--::', -;> 

O. 7 
-'i', 9 

O. 8 
-~/. 9 

O. 8 
-9. ';1 

O. ::: 
-9. 9 

20. 8 
22. 0 
21. I) 

22. 0 
21. (I 

22. 5 
21. I) 

22. 5 
21. (I 

22. 0 
20. 5 
21. 5 
2Q b 
21. 0 
20. 5 
21.0 
21. 0 
21. 0 
2(1.5 
21. I) 

21. I) 

21. (I 
24. 0 
::::a (I 

24. 5 
32. 5 
23. 0 
:32.5 
26. 0 
::::2.5 
2~i. 0 
~!2. ~5 

VIABILITY- A=ALIVEI S=~nuNt~EDi D='DEAD 

A 

INITIAL 

o 
I) 

1 
(I 

o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
(I 

I) 

o 
o 
1 
I) 

(I 

o 
I) 

o 
o 
o 
o 
(I 
(I 

I) 

I) 

I) 

s 

I) 

o 
o 
(I 

o 
o 
o 
o 
o 
(I 

(I 

(I 

o 
1 
o 
o 
(I 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

I) 

PUt'll" :::TATIY=:- po: !J OF PUMPS OPERATING; 1'1"'MODE OF OPERATION 

D 

o 
o 
o 
o 
1 
(I 

o 
o 
I) 

(I 

o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
(I 

o 
o 
I) 

I) 

o 
o 
o 

( 

3 HRS 

A [I 

o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 

o 
o 
o 
o 
1 
o 
o 
I) 

o 
o 
o 
I) 

(I 

I) 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
1 

(F='FULL - T"'THROTTLED - X==UNI<NOWN) 
ST"'STATIONi DI;DI:3CHARGE; lI~"'INTAKE 

1. 2-4 

NUMBER OF INDIVIDUALS 

I:> HRS 

A D 

o 
o 
1 
I) 

I) 

o 
o 
o 
o 
(I 

o 
(I 

(I 

o 
o 
o 
o 
o 
1 
(I 

o 
(I 
I) 

o 
I) 

o 
o 
I) 

o 
o 
o 
o 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
I) 

1 
I) 

o 
o 
o 
o 
(I 

I) 

o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
1 

12 HRS 

A 0 

o 
o 
1 
I) 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
I) 

o 
I) 

(I 

(I 

o 
o 
o 
o 
o 
I) 

o 
(I 

o 
o 
o 
o 
1 
o 
o 
o 
I) 

o 
o 
o 
I) 

1 
o 
o 
I) 

(I 

1 
o 
(I 

o 
o 
o 
(I 

o 
o 
o 
o 
I) 

o 
1 

24 HRS 

A D 

o 
o 
(I 

o 
o 
o 
(I 

o 
o 
I) 

I) 

I) 

o 
o 
o 
(I 

o 
(I 

o 
(I 

(I 

I) 

o 
I) 

o 
o 
o 
I) 

o 
I) 

o 
I) 

o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
I) 

o 
I) 

1 
o 
o 
I) 

I) 

1 
o 
I) 

(I 

o 
o 
o 
o 
I) 

o 
o 
I) 

I) 

1 

4::.: HRS 

A D 

(I 

I) 

o 
(I 

I) 

I) 

I) 

I) 

o 
o 
(I 
o 
o 
(I 
o 
o 
(I 
(I 

I) 
(I 
(I 
o 
I) 

(I 
o 
I) 
(I 
I) 

o 
o 
o 
(I 

o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
(I 

I) 

o 
1 
o 
I) 

o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
1 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
1 
o 
o 
I) 

o 
I) 

o 
o 
I) 

I) 

o 
o 
o 
1 

( 

96 HRS 

A D 

I) 

o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
I) 

o 
I) 

I) 

o 
o 
o 
o 
I) 

o 
I) 

o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 

o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
I) 

I) 

1 
I) 

o 
I) 

I) 

o 
I) 

I) 

o 
o 
o 
o 
o 
1 



ENTRAINMENT VIABlLITY-WHITE PERCH- LARVAE 

DATE ST 

0/:../21/76. IN 
0"./21.176 D I 
0,:'/21/76 W 
0{../21/76 [II 

0/::,/21.176 IN 
06/21/76 [II 
0/.;/21/76 IN 
06/21/76 DI 
0(;./22/76 IN 
0(,.122/76 DI 
06/2-;:'176 IN 
0(,/22/76 D I 
0.':.122/76 IN 
0/,:,,/22/76 Dl 
0,c./22/76 IN 
0,::./22/76 DI 
0/,·/22/76 IN 
0/;./22.176 DI 
06/22176 IN 
06/22/76 DI 
t)t::../22/76 IN 
06/22/76 DI 
t)(-,/22/76 IN 
06/22/76 01 
06/22/71::.. IN 
0,:·/22/76 0 I 
06/22/76 IN 
O'~·/22/76 DI 
06/2:3/76 IN 
OI:../2~V76 DI 
01:./2:3/76 IN 
O·~·.r23/7 6 D I 

TIME P M 

20: :::0 
20:30 
21: 17 
21: 17 
23: 11 
23: 11 
2:3: ~56 
23:56 
00:41 
00:41 
16:3'1 
16:37 
17:2~ 

17:25 
18: 10 
18: 10 
1:3:57 
18:57 
19:44 
1'~: 44 
20: ::::6 
20:36 
21: 2::':: 
21: 2::: 
22: 5';} 
22: 5';' 
2:3: 46 
2~:: 46 
00: :::7 
00:37 
01: I',' 
01: 19 

4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 

CONDo 
CUMHO) 

150. 
-";19';/';>. 

1.~O. 

-'S"9-;ry. 
170. 

-S'99';-I. 
250. 

-'j"',,;/9. 
~:50. 

-~i5/'~9. 

-99';19. 
-9';/99. 

240. 
-9999. 
-~i999. 

-~}·;'J~19. 

-~)·r9·~. 

-~)·7":'1·;) . 
-~J999. 

-~)·~/~/-;J. 

-~i9-::1":'1. 

-f/999. 
2e.O. 

-~)';r:;J·::J. 

-9·~J9·;I. 

-'}99";'. 
-995/9. 
-<;)';/';/9. 
-':;195";'1. 
-';'1999. 

21:..0. 
-9";";/f;l. 

TIDE; 

O. 6 
-9. 9 

O. 5 
-;' .. ~ 

O. 3 
-9. 9 

O. 2 
-9. 9 

O. I) 

-9. 9 
O. 4 

-'? "i"J 

O. 5 
-9. 9 

O. 7 
-9. ';1 

O. 7 
--;1,9 

O. 7 
-';1, ~; 

O. 7 
-9. ';-1 

O. 6 
-';'. ';I 

O. :3 
-9. 9 

O. 2 
-9. 9 

O. 1 
-9.51 

-0. 
-';". 'i" 

VIABILITY- A""ALIVE. S=STUNNED. D"'DEAO 

TEMP. 
(C) 

25. 5 
:;:2.5 
25. {J 

32. 0 
22. :3 
2:=:. 0 
25. 0 
2:::.0 
22. 5 
2:3.0 
2:~:. 0 
:;::;::. (I 

22. :3 
~:3. 0 
2:3.0 
:;::3.0 
23. (I 

3::::. I) 

2:3.0 
3:;:.0 
2:;:,0 
33. 0 
,,),"; J:'!' 
_..;.. .. J 

3:3. 0 
22. 5 
:::~:. 0 
22. 5 
~:2. 0 
22. 5 
:32. \) 
22. 4 
:31. 0 

A 

INITIAL 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
I) 

o 
o 
o 
(I 

o 
o 
o 
1 
(I 

o 
I) 

o 
o 

s 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
I) 

I) 

PUI1P STATUS- P= # OF PUMPS OPERATING; N;;t10DE OF OF'ERATION 

D 

o 
o 
o 
o 
o 
o 
4) 

1 
4) 

o 
o 
1 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

3 !iRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
o 
o 
o 
o 

° o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
(J 
o 
o 
o 

(F'-"FULL - T=-THROTTLED - X=UNKNOWN) 
ST=STATION. DI=DISCHARGE. IN=INTAKE 

1. 2-5 

NUMBER OF INDIVIDUALS 

6 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
(I 

o 
o 
o 
I) 

o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
1 
o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
I) 

o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
1 
o 
I) 

o 
o 
o 

24 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

(I 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 

o 
o 
o 
I) 

o 
o 
I) 

1 
o 
o 
o 
1 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

48 HRS 

A D 

I) 

I) 

o 
o 
o 
o 
I) 

I) 

o 
I) 

o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o. 
o 
o 
o 
o 
o 
o 
o 
(I 

I) 

o 
o 
1 
(I 

o 
o 
o 
o 

7'.? HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
() 

o 
o 
o 
o 
o 
() 

o 
o 
(I 

o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
(I 

o 
I) 

o 



( 

El<fRAlt(MENT VIABILITY-WHITE PERCH- LARVAE: 

DATE ST 

0/:./23/76 IN 
0/;,./2'3/71.:. D I 
06/23/76 IN 
0';·/2:::;'76 01 
06/23/76 IN 
06/23/U.. DI 
0/::,,/2:";.:/76 IN 
06/2:3/76 DI 
O{./2::'V76 IN 
0~:·/2:3/7 6 D I 
06/2.::':/76 IN 
()(:·/:::':;;/7 (;;. D I 
06/2:-:':/76 IN 
0(./2::':.176 D I 
(.b/23176 IN 
Ob/2:"')I?/.:.. DI 
06/23/7/;.. IN 
0~ .. /2::':/7 6 D I 
O,~./:;~:-:;/76 IH 
Ob/23/76 DI 
0(./24/71:, IN 
(1,':./:::4.171.:. DI 
<)·~'/24/76 IN 
06/24/76 DI 
0/:,/24.176 IN 
0(:./2.1' .. /76 DI 
0';'/24.171.:. IN 
06/24/76 DI 
06/24/76 IN 
06.124/76 DI 
0/,:,,/24/76 IN 
0.1;./24/71.:. 01 

TIME P M 

16: 12 2 X 
16: 12 . 0 X 
16: 5';' 2 X 
16: 5';-' 0 X 
17: 4~; 2. X 
17:45 (I X 
18:28 2 X 
1::::28 I) X 
19: 15 2 X 
19: 15 0 X 
20: 01 4 X 
20:01 I) X 
20: 4·~; 4 X 
20: 4~':; I) X 
21: 2.:;: 4 X 
21: 2:;: 0 X 
23:02 4 X 
2::::: 02 (» X 
23: 4:::: 4 X 
23:48 0 X 
00: 31 4 X 
00:31 0 X 
01: 0';-: 4- X 
01: O',J 0 X 
16:20 4 X 
16:20 (I X 
17:07 0 X 
17:07 0 X 
17:52 4 X 
17:52 0 X 
18: :;:::: 4- X 
1::3: :;:::;: 0 X 

CONDo 
(UMHO) 

-$";i9'i.'. 
.... ., .. ~/·r·1. 

450. 
-';1':;';19. 
--;"i"~·~J. 

-S'9';J9, 
-~I-;J-;J9. 

-~/9·~J·;I. 

400. 
--;I';l·;/9. 
--:'f9·~:9. 

-9';J·;!';J. 
-':)999, 
-9999. 
-';19'?9, 
-9'~99, 

420. 
-9';;"~J9, 

4(:0. 
-~/9·iJ9. 

600. 
-9 ':1 '?'9. 

750. 
-9~/99, 

770. 
-~i·:;J'~/'::'. 

815. 
_~);J'~I';I. 

-9999. 
-~i9'~·;;. 

-99;'i'~/. 

-9999. 

TEMP. 
TIDE (C) 

O. 1 
-9. 9 

O. 2 
-9. 9 

O. 5 
-'S;.9 

(I. 6 
-9. 9 

O. :3 
-9. 9 

O. 8 
-~/. 9 

O. ::;: 
-9. ~) 

o. ::: 
-':", ';1 

-9. 9 
-';' ... ) 

O. 4 
-9. 9 

O. 1 
-9. ';1 

O. (I 

-9. 51 
-0. 3 
-9. ':.' 

O. 0 
-9. 9 

O. 2 
-';1,9 

O. 5 
-9. 9 

23. 0 
3:3.0 
22. 4 
3:3.0 
22. 0 
;!:::::.5 
2:;:. (1 

:;::3, 5 
22. 0 
3:3, 5 
23. 0 
:"'':;::::.5 
2:3. 0 
3::::. 5 
22. 0 
:~:::.:. 0 
2::':. 0 
~:::.:. 0 
22. 5 
:3:3.0 
22. 5 
33. 0 
2::':, I) 

3:;:. (I 

2:~:. 5 
34. I) 

2::':. (;.. 
:;:.'1'.0 
2::::.5 
:";,:4. I) 

23, 0 
~:::::. c: 

VIABILITY- A"'ALIVEi S=STUNtJEDi D"'DEAD 

INITIAL 

A 

(I 

o 
I) 

(I 

(I 

o 
o 
o 
1 
o 
1 
o 
I) 

I) 

I) 

o 
o 
I) 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
I) 

o 
o 

s 

o 
(I 

o 
(I 

o 
o 
I) 

I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

(I 

o 
o 
o 
I) 

(I 

o 
I) 

o 
(I 

PUMP STATU8- P'" ~~ OF f'UMPS OPERATING; M'"'MODE OF OPERATION 

D 

o 
1 
o 
o 
o 
(I 

I) 

o 
I) 

I) 

o 
o 
o 
o 
(I 

I) 

o 
2 
o 
(I 

I) 

(I 

1 
o 
o 
o 
o 
I) 

I) 

o 
(I 

I) 

( 

3 HRS 

A D 

(I 

o 
I) 

o 
o 
o 
I) 

I) 

(I 

o 
(I 

o 
o 
(I 

(I 

I) 

I) 

o 
o 
I) 

I) 

o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 

I) 

1 
o 
o 
o 
o 
o 
I) 

1 
o 
1 
o 
o 
o 
o 
o 
o 
2 
o 
o 
(I 

o 
1 
I) 

o 
(I 

I) 

o 
o 
o 
I) 

o 

(F=FULL - T,,-THROTTLEP - X=IjNKNOWN) 
:3T'~:;TAT 101'\; D I =~D I::a::::HARGEi lI~~ INTAKE 

1. 2-6 

NUMBER OF INDIVIDUALS 

I;;, HRS 

A D 

o 
o 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
o 
o 
(I 

o 
o 
1 
o 
1 
o 
o 
o 
(I 

o 
o 
2 
o 
o 
o 
(I 

1 
o 
o 
o 
o 
o 
o 
o 
(I 

o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(; 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

o 
o 
(I 

o 
I) 

o 
o 
(I 

o 

o 
1 
o 
o 
o 
o 
I). 

o 
1 
o 
1 
(I 

(I 

o 
o 
o 
o 
2 
(I 

o 
I) 

o 
1 
o 
(I 

o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
(I 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
(I 

o 
(I 

o 
o 
o 
o 
I) 

o 

(I 

1 
o 
o 
I) 

o 
o 
(I 

1 
o 
1 
o 
(I 

o 
o 
o 
(I 

2 
o 
o 
o 
(I 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 

4::: HRS 

A D 

(I 

o 
(I 

o 
o 
(I 

o 
I) 

o 
o 
o 
(I 

o 
o 
(I 

(I 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
u 
I) 

o 
1 
o 
I) 

o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
I) 

o 
2 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

o 
1 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
1 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 

( 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
I) 

o 
o 
-, ... 
o 
(I 

o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 



ENTRAIN~lENT VIABILITY-WHITE PERC/-'- LARVAE: 

DATE ST 

0~,/24/76 IN 
06/24/76 DI 
06/24/76 IN 
01: .. /24/76 DI 
06/24/76 IN 
0(./24/76 DI 
0/:.,/24/76 IN 
Ot./24/76 DI 
06/24/7/;, IN 
06124/76 DI 
O,~·,/2~SI7 t. IN 
0(:./25/76 DI 
06/25/7(, IN 
01.;./2'5F16 DI 
06/2€:l7I:., IN 
,)1;./2:::/76 DI 
0{./2:3/76 IN 
06/2:::176 DI 
0(,/:":=:/71;;, IN 
O,'./:::V76 DI 
01,/'2':"?-/76 IN 
0612:::176 [II 

06/2c.:/76 IN 
06/2c.:/76 DI 
Ol:.12F;.V76 IN 
0,':,/2>3.:/76 DI 
06/2J;;/76 IN 
O,~·/2c.:/76 DI 
1)1~'/2:::/7 ~> IN 
0,';./28/76 [II 

0,';,/}5'/76 IN 
0,;./29/76 DI 

TIME P M 
CONDo 

(IJMHO) 

19:30 
19:30 
20: 18 
20: 18 
21:04 
21: 04 
21: 5~ 
21:55 
23: :30 
23: ~:O 
00: 17 
00; 17 
01: 00 
01: 00 
1/~: 30 
11;;.; :::::1) 

17:24 
17:211 
18: 13 
1:=:; 1:3 
1';': 02 
19:02 
1 ~J: 55 
1';-': ~S5 
20:46 
20: 41;;. 
22:52 
22:52 
23:42 
2:3: 42 
00:30 
00:30 

4 X -S·999. 
o X -S'999. 
4 X -5'0;/99. 
o X --;";1'~9. 

4 X 790. 
O}( --;t';199. 
4 X -5'9·~}·;1. 

o X -~·""n. 
4 X -~I·rI99. 

o X -~'·;>99. 

4 X -~19·"·;1. 

o y. -·;1'~1";/9. 

4 X 9~.(). 

o X -~:~I";'/'7./. 

4 X -~J5:9·~. 

o y. -';·9"1'~. 
4 X 2210. 
I) X -~)9':/9. 

4 X -9999, 
o X -9~J9';1. 

4 X -~)9·"9. 

o X -~)·1o;/~/. 

4 X -~/99·i. 

o X -9';199. 
4 X -9999. 
o X -~,i·?99. 

4 X 1170. 
o X -'O1.::,.:/.~. 

4 X -95199. 
o X -9'iJ'~/"i1. 

4 X -"I';,.;t.;>. 
o X ·-'.)~i·;19. 

TEMP. 
TIDE (C) 

(I. 7 
-·Y.'1 

O. 8 
-'7.9 

O. 8 
-~/. 9 

O. :3 
-9. 9 

O. 5 
-9. 9 

O .", 
•. . J 

-9. 9 
0. 2 

--'iI, ;1 
-0. 1 
-';1.9 
-0. 2 
-';1. S"J 

-0. 4 
-·Y . ." 
-0. 1 
-9. ~I 

O. 2 
-~/. 9 

O. 4 
-9. 9 

O. 9 
-9.9 

1.0 
-9. 9 

O. 9 
-9. 9 

?'-' C' _.!I. iJ 

34. 0 
2:3.0 
:::::4.0 
23. 
34. 0 
2:3.5 
33. 5 
2:3. 0 
3~:. 5 
2:3.0 
;::2.5 
2:3.0 
3::':.0 
24. 0 
:::::4.0 
24. (I 

;34.0 
24. 0 
:::::4.5 
24. 0 
::::4.0 
24. 5 
:::::5.0 
24. 5 
34. (I 

24. 1 
34. 5 
24. 5 
:~:4, 5 
24. 0 
:;:4.5 

VIABILI'fY- A"'AlIVEi S"'STUNNEDi D:=DEAD 

A 

INITIAL 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

1 
I) 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

S 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

·0 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
(I 

I) 

I) 

o 
o 
I) 

I) 

I) 

PIJt1P STATUS- P""' ~ OF PUMPS OF'ER;nINGi M'-'MODE OF OPERATION 

D 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

1 
o 
(I 

o 
o 
I) 

o 
I) 

o 
I) 

I) 

o 
o 
I) 

o 
I) 

I) 

(I 

I) 

1 
:2 
1 

:::: HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 
() 

I) 

o 
o 
o 
(I 

o 
o 
1 
o 
o 
o 
o 
(I 

1 
(I 

o 
o 
o 
o 

I) 

I) 

o 
o 
o 
o 
o 
I) 

I) 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
1 
:2 

(F:;;FUll - T=-THROTTLED - X"'UN!<NOWN) 
ST='STATIONi DI<=DtSCHARGEI I\'~"'INTAI<E 

1.2-7 

NUMBER OF INDIVIDIJALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
I) 

1 
o 
o 
o 
o 
o 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
1 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 
2 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

1 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 
2 

24 HRS 

A D 

o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
1 
o 
I) 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 
2 

4:=: HR:3 

A D 

o 
(I 

(I 

I) 

o 
o 
I) 

o 
o 
I) 

I) 

o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
I) 

I) 

o 
(I 
o 
1 
.:) 

I) 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
I) 

o 
o 
o 
o 
1 
2 
1 

72 HRS 

A D 

o 
o 
I) 

o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

(I 

I) 

o 
o 
o 
1 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
I) 
1 
o 
o 
I) 

o 
o 
o 
o 
o 
1 
2 

96 HRS 

A D 

o 
(I 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 
2 
1 



( 

EIHRAINMENT VIABILITY-WHITE F'ERCH- LARVAE 

DATE 

06/29/76 
01;;12,'/76 
0('/2'i1176 
O{,/2.'i'17 ,'::, 
06/2~)/7/:> 

06/2';1/71;, 
0(,/29/76 
0I.,/2';'/7/:.. 
0(,/29/76 
06/29.176 
06/2'9.176 
(J6/2';' /7 6 
0{,./2.,,171:., 
O.~./2~'/7c.. 
O(./~30/71:., 

06/'::.:1)/71:., 
01:;,/'30/76 
Of",/:=-:!)/7/::.. 
06/::':0176 
06/30/76 
01,/80.176 
o tS./::::O 1 76 
06/30.176 
06/30.176 
0/:./:30/76 
06/:30/76 
06.130/76 
0,;,1:30.176 
07/01.176 
07/01.176 
07/01/76 
07/01/76 

ST TIME P M 

IN 01; 11 4 X 
DI 01; 11 0 X 
IN 19:55 4 X 
DI 1-;':55 I) X 
IN 20;40 4 X 
01 20;40 ° X 
IN 21:27 4 X 
01 21;27 0 X 
IN 22: 15 4 X 
01 22: 15 (I X 
IN 22:58 4 X 
[,I 22: c':':3 0 X 
IN 2::::; 41 4 X 
01 23:41 (I X 
IN 00;28 4 X 
01 00;28 0 X 
IN 01: 10 4 X 
DI 01; 10 0 X 
IN 17; 1:::: 4 X 
01 17: 13 0 X 
IN 21: 17 4 X 
DI 21:17 0 X 
IN 22:07 4 X 
DI 22;07 0 X 
IN 22:54 4 X 
DI 22:5·1 0 X 
IN 2'::.:: 40 4 X 
DI 23:40 0 X 
IN 00:40 4 X 
01 00: 40 0 X 
IN 17:32 4 X 
DI 17: 32 0 X 

CONDo 
(UMHO) 

20ao, 
-9999. 

1940, 
-~'9·~/f/. 

-9999. 
-9999. 

1.800. 
-~j99'~. 

-9'79';'. 
-~/·~/99. 

-~/·1·~)9. 

-'?999. 
-99·::1·~/. 

20JO. 
-99'~J"~. 

-~~·9';/9. 

:.940, 
-~'·~JS'I:'I. 

1670, 
-':1999. 
-'~)999, 

-95/';1';>. 
:t500. 

-99";/9. 
-9999. 
-9'Y';19. 
-';i5/~19. 

-9999. 
1570, 

-";.;'Y ';1 9. 
1:3/;:.0. 

-99·"iI'~. 

TEMP. 
TIDE (el 

O. E: 
-9. 9 
-0. 1 
-9. 9 
o '7' 

-51,9 
O. 5 

-9. '" 
0, 7 

-·~/. ~I 

O. ." 
-9. 9 
1.0 

-S""/,o;' 
1.0 

_·Y. ~;J 

1.0 
-9.9' 

O. 2 
-~/. ~I 

O. 2 
-9. 9 

O. 5 
-9. ';I 

O. 8 
-9. -;>

o 9 

-9. 9 
1. 1 

-9. ';I 

O. ~: 

-·~/. 9 

24. 0 
33. 5 
24, 0 
34, I) 

24, 0 
:';:4.0 
24. I) 
34. I) 

24. 0 
34. 0 
24.0 
::;:4. I) 

24. (I 

3:3. c) 

24. (I 

:~i:3. 0 
2:3. 8 
32, (I 

2:3. :3 
34. 0 
24. (I 

'::.:·1.0 
23. :3 
34, 0 
24. 0 
34. 0 
2:~:, 5 
~.O 

llb 
34. 0 
24. 1 
25. 0 

VIABILITY- A~ALIVE; s~srUNNEDi D=DEAD 

A 

INITIAL 

o 
o 
o 
o 
o 
I) 

1 
I) 

o 
o 
1 
1 
1 
o 
1 
o 
4 
o 
1 
o 
o 
o 
1 
o 
1 
o 
1 
o 
I) 

I) 

o 
1 

s 

o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
I) 

o 
o 
o 
o 
o 
1 
o 
I) 

(I 

o 
o 
1 
I) 

o 
I) 

PUMP ~nATtJ::;- p:o 11 OF PUMPS OF'ERATINGi M~'MODE OF OPERATION 

o 

o 
o 
(I 

o 
1 
I) 

1 
o 
2 
(, 

1 
o 
1 
1 
o 
2 
I) 

1 
(I 

I) 

o 
o 
o 
I) 

o 
1 
2 
I) 

o 
·0 
o 
o 

( 

3 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
t 
(I 

1 
I) 

4 
o 
1 
o 
o 
o 
1 
o 
1 
o 
1 
o 
o 
I) 

I) 

1 

o 
o 
I) 

o 
1 
o 
2 
o 
2 
o 
1 
o 
1 
1 
1 
2 
o 
1 
o 
o 
I) 

o 
1 
o 
o 
1 
2 
o 
1 
o 
I) 

I) 

(F'-'FULL - T"'THROTTLED - X='UNI(NOWN l 
::n"'STATION; DI=DISCHARCiEi 1l""'INTAI<E 

1.2-8 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

1 
1 
1 
o 
1 
o 
4 
o 
1 
o 
I) 

o 
1 
o 
1 
o 
o 
(I 

o 
o 
o 
1 

o 
o 
o 
o 
1 
o 
2 
o 
2 
o 
1 
o 
1 
1 
1 
2 
o 
1 
o 
o 
o 
o 
1 
o 
o 
1 
3 
o 
1 
I) 

o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

I) 

1 
1 
o 
o 
1 
o 
4 
o 
1 
o 
o 
o 

o 
1 
o 
o 
o 
(I 

o 
o 
1 

o 
o 
o 
o 
1 
o 
2 
<) 
2:·. 
o 
1 
(I 

2 
1 

2 
o 
1 
o 
I) 

o 
o 
1 
o 
o 
1 
3 
o 
1 
o 
o 
(I 

24 HRS 

A D 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
1 
1 
o 
o 
1 
o 
4 
o 
1 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
1 
o 
2 
o 
2 
o 
1 
I) 
-, 
""-

1 
2 
o 
1 
o 
o 
o 
(I 

1 
o 
o 
1 
3 
o 
1 
o 
o 
(I 

4::: HRS 

A D 

o 
(I 

(I 

o 
o 
(I 

(I 

(I 

(I 

(I 

1 

(I 

o 

(I 

4 
o 
1 
1) 

I) 

(I 

(I 

(I 

(l 

o 
I) 

(I 

,) 

o 
o 
o 
o 
1 
o 
2 
o 
2 
o 
1 
o 
2 
1 
1 
2 
o 
1 
o 
o 
o 
I) 

1 
o 
o 
1 
3 
o 
1 
o 
(I 

o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
1 
o 
4 
o 
o 
o 
I) 

o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
1 
o 
2 
I) 

2 
o 
1 
o 
2 
1 
1 
2 
o 
1 
1 
o 
o 
o 
1 
o 
o 
1 
3 
o 
1 
o 
o 
o 

96 HRS 

A D 

(I 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
1 
1 
I) 

o 
o 
o 
.3 
o 
o 
o 
o 
o 
1 
o 
1 
o 
I) 

o 
o 
o 
o 
1 

o 
o 
o 
o 
1 
o 
2 
o 
2 
o 
1 
o 
2 
1 
2. 
2 
1 
1 
1 
o 
o 
o 
1 
o 
o 
1 
.3 
o 
1 
o 
o 
(I 



( 

FI·JTRAII\,Mf.NT VIABILITY-WHITE PERCI-'- LARVAE 

DATE ST TIME P M 
CONDo 

(UMHO) TIDE 

07/01/76 IN 18: 17 4 X -9999. Q 2 
07/01/76 DI 18: 17 0 X -999~ -~ 9 
07/01/76 IN H': 08 4 X -St';'99. O. 1 
(I~'/01/76 DI 1',': 0:::; 0 X -';'9';'9. -'"9. '), 
07/01/76 IN 19:55 4 X -999~ 0.0 
07/01/76 DI 19:55 0 X -9999. -~ 9 
07/01/76 IN 20:45 4 X JI0Q Q 0 
07/01/76 Dl 20: 45 0 X "';>';'";:'9. -",'.9 
07/01/76 IN 21:33 4 X -?99~ Q 1 
07/01/76 01 21:33 0 X -999~ -~ 9 
07/01/76 IN 23:07 4 X -9999, O. I;. 
07/01/76 DI 23:07 0 X -999~ -~ 9 
07/01/76 IN 23:52 4 X -9999. 0.8 
07/01/76 01 23:52 0 X -999~ -9.9 
07/02/76 IN 00:36 4 X -9999. 0.8 
07/02/76 01 00:36 0 X -999~ -? 9 
O?/02/76 IN 01: 19 4 X 99Q Q 9 
07/02/76 DI 01: 19 0 X -?99~ -~ 9 
0'//06/76 IN 16: 31 4 X 210. 0.6 
07/06/76 DI 16: :~:! 0 X -':i"I"I'"9. -9. 9 
()"/ /06/7 6 1 N 17: 12 4 X _',I';'·"',i. O. :::: 
07/,)6/7;:, [,1 17: 12 0 X -9";19",'. -9.9 
1)7/06/76 IN 17: ~:;t;, 4 X _~i";'"'1"'. O. 9 
07/(11:,/76 DI 17: 5·1 0 X -',;9')",'. -9. 9 
07/01..·/76 ! N U::: 3':; 4 X _",;';i·;,';'. 1. 0 
07/06/76 01 18:35 0 X -999~ -9.9 
07/06/76 IN 19: 1~ 4 X -9999. Q 9 
07/06/7/:;, 01 19: 15 0 X -9999. -9, ';> 
07/06/76 IN 19:57 4 X -999~ Q 8 
(0/06/76 DI 19:57 I) X -9999. -9.9 
07/06/76 IN 20:38 4 X -999~ Q 8 
07/06/76 DI 20:38 0 X -999~ -9.9 

VIADILITY- A=ALIV~; S=STUNNED; D~DEAD 

TEI'1P. 
(C) 

24. 0 
25. I) 
24. 0 
24. 5 
24.0 
24. !'j 

24. 3 
24.5 
24. 0 
24. 5 
2~ 0 
2'1·,5 
24. I) 

24. 5 
24. 5 
24. I) 

24. 1 
24. 5 
26. 1 
:3:3.0 
26. I) 
::::4.0 
25. ~j 
:::::3.5 
2~ 0 
34. I) 

2~ 0 
34. 5 
26. 0 
34. 5 
26. 0 
~O 

INITIAL 

A 

I) 

1 
o .., 
.:.. 

2 
I) 

1 
o 
I) 

I) 

o 
I) 

I) 

1 . ., 
.:.. 

I) 

o 
o 
I) 

I) 

I) 

(I 

(I 

o 
I) 

o 
I) 

o 
o 
(I 

c) 

c) 

S 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
1 
o 
6 
I) 

1 
o 
o 
(I 

1 
I) 

o 
1 
o 
o 
o 
(I 

o 
I) 

o 
o 
(I 

o 
I) 

PU~lF' STATU~3- P= It OF PUt1PS OF'EHATING; t'I"I·10[IE OF OPEHATION 

D 

o 
1 
o 
o 
1 
1 
o 
I) 

o 
I) 

o 
4 
1 
(I 

o 

2 
(I 

(I 

o 
I) 

o 
(I 

(I 

(I 

(I 

(I 

(I 

(I 

I) 

o 
() 

:,:: HRS 

A D 

o 
1 
o 
r, 
.:. 

2 
I) 

1 
I) 

o 
I) 

(I 

o 
o ,.., 
.;.. 

2 
o 
o 
1 
I) 

o 
1 
I) 

o 
o 
c) 

o 
o 
o 
o 
c) 

(I 

o 

o 
1 
I) 

o 
1 
1 
o 
I) 

o 
1 
o 
4 
1 
o 
o 
1 
2 
o 
o 
() 

o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 

(F=FULL - T=THROTTLEO - X;UNKNOWN) 
sr"'STATION; DI=OISCHARGE; II\f'-"INTAKE 

1.2-9 

NUMBER OF INDIVIDUALS 

6 HR:5 

A 0 

o 
1 
o 
2 
2 
o 
1 
o 
o 
o 
I) 

o 
o 
2 
2 
o 
o 
o 
(I 

o 
1 
o 
o 
o 
o 
() 

o 
o 
() 

o 
o 
o 

o 
1 
o 
o 
1 
1 
(I 

o 
o 
1 
o 
4 
1 
o 
o 
1 
2 
1 
I) 

o 
I) 

I) 

o 
I) 

o 
o 
o 
o 
o 
I) 

C' 
o 

12 HRS 

Ii 0 

o 
1 
o 
2 
2 
(I 

1 
(I 

o 
o 
o 
I) 

o 
2 
1 
o 
(I 

o 
o 
o 
1 
(I 

o 
(I 

o 
() 

o 
I) 

o 
o 
I) 

I) 

o 
1 
I) 

o 
1 
1 
o 
o 
I) 

1 
o 
4· 
1 
o 
1 
1 
2 

o 
o 
(I 

() 

o 
o 
o 
o 
o 
I) 

I) 

I) 

o 
I) 

24 HRS 

A D 

I) 

1 
I) 

2 
2 
o 
1 
o 
o 
o 
o 
I) 

I) 

2 
1 
o 
o 
o 
(I 

I) 

1 
o 
(I 

o 
o 
() 

() 

o 
o 
o 
(I 

o 

o 
1 
o 
o 

(I 

o 
o 
1 
I) 

ii, 

1 
o 
1 
1 
2 
1 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
I) 

(I 

4:::: HRS 

A D 

o 
1 
o 
2 
.2 
I) 

(I 

t) 

.) 

(I 

(I 

o 
2 
1 
(I 

() 

o 
(I 

(I 

1 
(, 

o 
,) 

(I 

(I 

(~ 

(I 

t) 

(1 

D 
o 

o 
1 
o 
o 
1 
1 
o 
o 
o 
1 
o 
4 
1 
o 
1 

2 
1 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
t) 

I) 

o 

72 HRS 

A 0 
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1 
o 
2 
2 
o 
1 
t) 

o 
o 
o 
o 
o 
1 
1 
I) 

I) 

o 
I) 

o 
o 
t) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

t) 

1 
o 
o 
1 
1 
o 
o 
o 
1 
o 
4 
1 
1 
1 
1 
2 
1 
o 
o 
1 
6 
o 
o 
o 
t) 

I) 

o 
o 
o 
t) 

I) 

96 HRS 

A D 

o 
1 
o 
2 
o 
o 
1 
I) 

o 
I) 

o 
o 
o 
1 
1 
o 
I) 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
o 
3 
1 
o 
o 
(I 

1 
o 
4 
1 
1 
1 
1 
2 
1 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



( 

HHRAlNl'lENT VIABILITY-WHITE PERCH- LARVAE 

DATE ST 

07/01:,./76 IN 
07.106/76 01 
07/06.171:.. IN 
07/06/7/;;. DI 
07/GI:..176 IN 
07/06.17/;;. [II 
07/07/76 IN 
0;'/07.176 01 
07/07.176 IN 
07.107/76 01 
07/07/76 IN 
0:'/07/76 DI 
07/07/71:.. IN 
07/07/71;. (:1 
0~1/07/7/':' IN 
07/07.171::.· DI 
07/')7171::.. IN 
07/07.171::.. 01 
O~'/07/7/':' IN 
07.107/76 DI 
07/07/71;. IN 
07/07/76 DI 
07/07/76 IN 
(;:7.107.176 01 
0 7 /07/71::.. IN 
07.10/"/76 [II 

07.107/76 IN 
07/07/76 01 
07.107/7/;. IN 
07/07.176 DI 
01/0::':/76 IN 
07/0::':/76 [II 

TIME P M 

21: 19 
21: 1',' 
22:48 
22: 4::: 
2:3: 31 
23:31 
00: 12 
00: 12 
00:51 
00:51 
16:52 
11::..: ~.2 
17: :::;2 
17:32 
1:=:: 1:3 
H:!: 13 
18: ~12 
1:::: 52 
19:31 
19:31 
20: 10 
20: 10 
20:49 
20:49 
21:29 
21:29 
22:45 
22: 45 
2:3:24 
2::::: 24 
00:04 
00:04 

4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
5 X 
o X 
5 X 
o X 
5 X 
o X 
~j X 
o X 
5 X 
o X 
5 X 
o X 
5 X 
I) X 
!'5 X 
o X 
5 X 
I) X 
5 X 
I) X 
5 X 
I) X 

CONDo 
(UMHO) 

-·~·~/·~~/. 

-~tt?,199. 

-'~1999. 

-~·~J';'·9. 

210. 
-';"9';"'9. 
-·;·~/99. 

-S'·'"i";19. 
210. 

_$'·~J·?·~/. 

180. 
-';)999. 
-9';1';'9. 
-~)S"r:';·;I. 

-9~'9·;;. 

-~i5'99. 

-~~'-:'J~/9. 

-999';1. 
_'~»)r;);J . 

-9';1'';19. 
--:.J'~I·'i.J';J. 

-';)99;1. 
-':19';1-;1, 
-999';', 

270. 
-~i9·'iI·i. 

-·:"·~'99. 
-9'199. 
-~i99';I, 

-~'99·;'. 
-9'~/99, 

-·:"'·~/·:'19. 

TEMF'. 
TIDE (C) 

O. 5 
_ft. 'i"' 

O. 2 
-9. 9 

O. 2 
-9. 9 
-0. 1 
-·?'.9 

O. 0 
-9. '~J 

O. 5 
-9. 9 

O. 8 
-9. ";1 

O. 9 
-9. 9 

1.0 
-9. 9 

1.0 
-'"i', ';I 

1.0 
-9. ';1 

O. ';1 
-9. ':.' 

O. ;;.: 
-9. 9 

O. 5 
-'i',9 

I). 4 
-9. '9 

O. :: 
-'"i',9 

26. 0 
:34.5 
25. 5 
34. ~5 

25. 4 
3:'3.0 
2!:i.5 
32. 0 
25. ~3 

:::::0. 0 
2!5.8 
34. 5 
26. 0 
:!:4.5 
26. () 
34. ~i 

26. 0 
34. 5 
26. 0 
34. 5 
23. ~I 
::':4. ~i 

26. 0 
:34.5 
24. :=:: 
:34.5 
25. 0 
34. 5 
25. 5 
:3:3. (I 

25. 0 
::::2. 0 

Vli\(:ILITY- A"'ALIVEi S"-"STlINNEDi D"'DEAD 

A 

INITIAL 

o 
(I 

1 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

I) 

o 
o 

s 

o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
I) 

(I 

o 
o 
o 
<) 

(I 

o 
o 
o 
o 
o 

P1J11F' :=::TAT\J:3- P'''' U OF F'IJI'IPS OPEr.:ATINGi 11=-MO[IE OF OPERATION 

o 

o 
<) 

o 
(I 

o 
o 
I) 

I) 

o 
o 
I) 

<) 

o 
o 
I) 

o 
(I 

o 
o 
o 
o 
o 
<) 

o 
I) 

<) 

(I 

1 
o 
o 
I) 

o 

( 

3 HRS 

A 0 

o 
o 
1 
I) 

o 
o 
o 
I) 

o 
o 
<) 

o 
o 
o 
o 
o 
o 
I) 

I) 

I) 

o 
o 
I) 

(I 

<) 

I) 

<) 

I) 

I) 

<) 

(I 

o 

o 
o 
o 
o 
o 
(I 

o 
o 
(I 

o 
(I 

o 
o 
o 
o 
I) 

o 
o 
(I 

I) 

o 
I) 

o 
I) 

o 
o 
I) 

1 
o 
o 
o 
I) 

(F=FIJLL - T='THROTTLED - X="'IJNI(NOI-JN) 
ST'-'STATIONi fJI""Dl:::CHARGEi IN""INTAKE 

1. 2-10 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
1 
o 
o 
o 
I) 

o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 

I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
I) 

12 HRS 

A D 

o 
I) 

1 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
(I 

o 
o 
I) 

o 
o 
o 

I) 

o 
o 
I) 

o 
I) 

o 
(I 

o 
o 
o 
o 
o 
o 
I) 

(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
1 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
1 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
(') 

o 
o 
o 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 

4::: HRS 

A 0 

o 
t) 

o 
I) 

o 
o 
o 
Q 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
I) 

o 
o 
o 
o 

o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
1 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
1 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 

( 

96 HRS 

A D 

o 
o 
1 
o 
o 
(I 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
I) 

o 
o 
(') 

o 
o 
o 
o 
I) 

o 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
1 
o 
o 
o 
o 



ENTRAINI'1ENT VIAI3ILITY-WHITE PERCH- LARVAE 

DATE 

07/08/76 
O~'/08/76 

07/0'=:/76 
Oi'/(;::;/76 
0:'/0'=:/76 
07108/76 
O~'/(l8/76 

O:'/O,=:f76 
0:'/0:::/76 
(),'/O;::/76 
OJ/(,:::f76 
O~'/O:;;/7 6 
0;' /C.f:;/7/:.. 
0;"/0:::/76 
07/0:::;-16 
07/08/76 
0-; /(,:=V7l, 
0-;,1'03/76 
0'/ /(':=':/71:.. 
07/0:;;/71:.. 
0"//0:3176 
07/0:::/76 
07/09/76 
07/09/76 
0'//0')/7 f:.. 
((1/09/76 
07/12/7f:.. 
07/12/76 
07/12/7f:.. 
07/12.176 
07/12.176 
e)7/12/71:.. 

ST 

IN 
DI 
IN 
DI 
IN 
DI 
IN 
1)1 
IN 
DI 
IN 
DI 
IN 
[II 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
TN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 

TIME P M 

00:40 
00;40 
1/.:.:32 
16: :;:2 
17: 14-
17: 14 
17;51 
17;51 
18:29 
18:29 
19:08 
19: Oi;; 
19:47 
19:47 
2.0;23 
20: 2~: 
21: 11 
21: 11 
22:48 
22: 4:::; 
23: :~i 
23: 2~5 
1)0: 1:::: 
00: 13 
00:::'0 
OI):~O 

16; :;:b 
1.':·; :36 
17: 15 
17; 15 
17:51:.-
17:5b 

5 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
'1 X 
o X 

CONDo 
(lIMHO) 

1040. 
-~'9;19. 

1 ~~J5. 
-~'9·r/9. 

1'S'/0. 
_<.qQt;'J t"" ,. 
-Si9~/9. 

-S,,;.,o:,'9. 
-~/9;1·i'/. 

-~/·;199. 

-'i"~'·~/9. 

-f;199·~/. 

-9';199. 
-~)·~1':'19. 

-~/999. 

-9';/99. 
110. 

-99·~J5/. 

-9;1';19. 
-9999. 
--:'1;'199. 
-9';1';19. 
-~/·~/;";I. 

-S'·~J99. 

-':}';'";""". 
-~)·i·;/S"/. 

255. 
-9999. 
-99''iJ9, 
-'i)';I-:"~J . 
-9999. 
_I;l';/'-;' 0;1, 

TEMP. 
TIDE (C) 

O. 1 
-;1, S", 

O. 1 
-.~. ;1 

O. 3 
-"il.9 

O. 6 
-'"iI.9 

O. 7 
-9. 9 

O. :::: 
-·~/. ~I 

O. 'r 
-'~/. ''i! 

1.0 
-';1,9' 

1.0 
-·~/. '~I 

O. 8 
-';1. 9 

O. 5 
-9. 9 

O. 3 
-0;;. 'iI 

O. 2 
-';1.9 

O. 0 
-':,I. 9 
-0. 2 
-';1. ';1 
-0. 2 
-9. 'iJ 

2::::. /1. 
30. 5 
26. (I 

:35. (; 
25. 2 
35. 0 
26. 0 
::::!S. c) 

2~. 0 
:;:~_ 0 
26. 0 
:~:5. (I 

2.': .. I) 

35. 0 
?~ -= ___ I. _ .. I 

:;:5. I) 
24. E: 
34. 0 
2ti.5 
:~:4. 0 
2~,. 5 
:;:2. I) 

25. ~i 

30. 0 
25. 5 
:;:0. (J 

2~. 4 
34. 5 
2/:...0 
2:~.2i. 0 
26. I) 
35. 0 

VIABILITY- A"'f\LIVEi S~STIJNNED; D"'DEA[t 

INITIAL 

A 

1 
I) 

o 
o 
I) 

I) 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
o 
o 

s 

o 
o 
o 
I) 

o 
I) 

o 
I) 

I) 

o 
I) 

o 
I) 

I) 

o 
o 
I) 

I) 

o 
o 
(I 

o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 

D 

I) 

1 
I) 

o 
o 
I) 

o 
o 
o 
(I 

o 
o 
o 
I) 

o 
o 
o 
o 
I) 

I) 

o 
o 
o 
I) 

o 
I) 

o 
I) 

o 
I) 

o 
I) 

( 

3 HRS 

A D 

1 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
(I 

I) 

I) 

o 
I) 

o 
o 
I) 

I) 

o 
I) 

I) 

o 
o 
I) 

I) 

I) 

o 
1 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
.0 
o 
o 

F'UI1P STATIJS- p,-= n OF PIJI1PS OPERATING; M'-"t'10DE OF OPERATION 
(F"FULL - T'''' THROTTLED - X:=lINKNOWN) 

ST=STATION; DI=--DI:=:CHARGEI II-l=INTAKE 

1. 2- 11 

NUMBER OF I NO I V IDlIALS 

6 HRS 

A D 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 

12 HRS 

A D 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
1 
o 
I) 

o 
o 
o 
o 
o 
o 
(I 

(; 

o 
o 
(I 

o 
(I 

o 
I) 

(I 

o 
o 
o 
(I 

I) 

I) 

o 
o 
(I 

(I 

o 
(I 

24 HRS 

A 0 

1 
o 
(I 

o 
o 
o 
(I 

o 
o 
I) 

I) 

I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
(I 

I) 

o 
o 
o 
I) 

(I 

I) 

o 
I) 

o 
1 
o 
o 
o 
o 
I) 

I) 

o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
o 
o 
o 
I) 

o 

4:3 HRS 

A D 

o 
(I 

o 
o 
I) 

o 
o 
I) 

o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

I) 

o 
o 
o 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

72 HRS 

A D 

1 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 
o 
I) 

o 
I) 

I) 

I) 

o 
I) 

I) 

o 
I) 

o 
1 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

96 HRS 

A 0 

1 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 

o 
1 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



( 

EI,:TRAIt'-'MENT VIABILITY-WHITE PERCH- LARVAE 

DATE :;;T 

07/12/76 IN 
07/12/76 01 
07/12/76 IN 
07/12/76 01 
07/12/76 IN 
07/12/76 01 
07/12/76 IN 
07/12/76 DI 
07/12/76 IN 
07/12/76 01 
07/12/76 IN 
07/12/76 DI 
O~/13/76 IN 
07/1a/76 01 
01/13176 IN 
07/13/76 DI 
07/13/76 IN 
07/13/76 DI 
07/13/76 IN 
0 7 /13/76 DI 
07/13/76 IN 
OJI13/76 DI 
07/13/76 IN 
07/13/76 DI 
07/13/76 IN 
07/13/76 01 
07/13/76 IN 
07/13/76 01 
07/13/76 IN 
07/13/76 DI 
07/13/76 IN 
07/13/76 DI 

TIME P M 

1::::41 4 X 
18:41 I) X 
19:2:3 4 X 
1';:': 23 0 X 
20:06 4 X 
20:0(:, 0 X 
21:53 4 X 
21: 53 0 X 
22:36 4 X 
22:36 0 X 
23: 19 4 X 
23: 1';' 0 X 
00:03 4 X 
00:03 (I X 
00:47 4 X 
00:47 0 X 
1/;.: 3:::: 4 X 
U.: :~:;:: 0 X 
17: 1:3 4 X 
17:1:::: OX 
17: 5';. 4 X 
17. '-,5 0 X 
18: :;:7 4 X 
1::::37 0 X 
19: H,! 4 X 
1',': 18 0 X 
20:57 4 X 
20:57 0 X 
21: 34 4 X 
21: :34 0 X 
22: 12 4 X 
22: 12 (I X 

CONDo 
(I.lMHO) 

-S'9'?'i', 
-~·-;19·;J. 

-~·"'9·r. 
-~/·~9~/. 

-$'999. 
-~/~J9·~. 

250. 
-99·~J'7. 

-9''i'99. 
-999,). 
-·~i9'3"J9. 

-9999. 
-999'"i', 
-'?9':'/':'I. 

250. 
-':"';'99. 

·2~;O. 

""';1';"99. 
-';>-;1';'9. 
-~i·~/9·;I. 

-9999. 
-~i·;r;19. 

-~)·;1·?9. 

-':i999. 
-~i99·;I. 

-':i'r99. 
-99'?9. 
-99·~J9. 

-9'~/99. 

-')';10:,";1, 

2:33. 
..... r;J9·~/9. 

TIDE 

-0. 3 
-·il .. ;> 
-0. 5 
-9. ~I 

-0. 5 
-9. S"I 

O. 7 
--;1,9 

O. 8 
-·~/ . . ~ 

O. ';, 
-9. ';, 

1.0 
-9. ";I 

O. 0;> 
-9. ~) 

O. 0 
-';1, 'i' 
-0. 1 
-9. ';I 

-0. 2 
-"' . ." 
-0. 2 
-';1,9 
-0. 2 
-'"i'.9 

O. 2 
-.~}. 9 

O. 4 
-9. 9 

I). /:.. 

-9. 9 

VIABILITY- A;.()L IVEi ::;=;:::;TUNhIEDi D='DEAD 

TEMP. 
(C:) 

26.0 
~i4. 5 
26. 0 
::::2. t) 

21.: .. 0 
:;:1. I) 

25. 1 
::::0.0 
26. 0 
::::0. :;: 
26. 0 
:;:0. (I 

26. (I 

29. 0 
24. ";I 

2':".0 
24. 3 
:;:2. 0 
25. 0 
::::2.0 
24. (I 

:;:1. I) 

25. 0 
:;:2.0 
25. 0 
:;:0.0 
L~~. 0 
:;:0. (I 

25. 0 
:;:0. (I 

23. 0 
2·~'. 5 

A 

INITIAL 

o 
o 
1 
o 
(I 

1 
o 
o 
o 
I) 

1 
o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

s 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

o 
o 
I) 

o 
I) 

o 

Ptll'lF' ::HATU:3- P=' 1I OF PUMPS OPERATING; 11'-'MODE OF OPERATION 

D 

o 
o 
(I 

I) 

o 
o 
(I 

I) 

o 
I) 

o 
1 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
I) 

o 

( "" 

:3 HRS 

A D 

o 
o 
1 
o 
o 
1 
o 
o 
o 
I) 

1 
o 
I) 

I) 

o 
o 
(I 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
1 
o 
o 
(I 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

I) 

o 
o 
I) 

o 
(I 

o 

(F',-,FIJLL - T,,·'THROTTLEO - X=·\JNKNOWN) 
ST~STATIONi DI=DISCHARGEi IN~INTAKE 

1. 2-12 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
1 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
1 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
(I 

1 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
1 
o 
o 
o 
o 
I) 

o 
o 
I) 

I) 

o 
o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
o 
o 
o 
I) 

(I 

o 
o 
o 

48 HRS 

{\ D 

o 
o 
1 
o 
(I 

(I 

o 
I) 

o 
1 
(I 

(I 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
1 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 

72 HRS 

A D 

o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
1 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
1 
o 
o 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 



(~' 

Et';TRAINMENT VIABILITY-t~HlTE: PERCP.- LARVAE: 

DATE 

07.11:3/71:.-
07/13171:.-
07/1:3.171:.-
07 /1~:/76 
07/14/76 
07/14/76 
07.11·}/76 
07/14/76 
0'/114/76 
07/14/76 
07/14/76 
07/:i.4/76 
07.114/76 
07.111\/7f., 
O?/14.176 
0;7/14/76 
0//14/76 
07/14/76 
0//14.176 
0~1/14/76 

07/14/76 
07.1H/76 
(17/14/76 
07/14/7~. 

07/14/7c. 
07.1 14/7/~ 
07/14/76 
07/14.176 
07/15/76 
07/15/76 
07/15/76 
07/1~::"/76 

~;T TII"IE P M 

IN 22:52 4 X 
DI 22:52 0 X 
IN 23:31 4 X 
DI 23:31 0 X 
IN 00:09 4 X 
DI 00: 0';> 0 X 
IN 00: 47 4 X 
DI 00:47 (I X 
IN 11:.: 28 4 X 
DI 16: 2;3 0 X 
IN 17.09 4 X 
Dl 17: 09 0 X 
IN 17:54 4 X 
01 17:~:Ft 0 X 
IN 1:3: ::H 11- X 
DI 18: ::"'1 0 X 
IN 19: 13 4 X 
01 19: 13 0 X 
IN 19:56 4 X 
DI 1-;/: 56 0 X 
IN 21: :31 4 X 
DI 21: ::::1 0 X 
Itl 22: 0") 4 X 
DI 22:09 0 X 
IN 22: 51 4 X 
DI 22: 51 0 X 
I11l 23: 3::; 4 X 
[I I 2:::;: ~:5 0 X 
IN 00: 14 4 X 
DI 00: 14 I) X 
IN 00: ~'9 4 X 
01 00: 5',' 0 X 

CONDo 
(l;MHO) 

-·~l'ii9"'. 
-S'-;/~J~/. 

--;";>99. 
-S-I~"r·;>. 

-;tS"r~9. 

-·~'·;-/99. 

240. 
-;/S"~·~/. 

240. 
-99·~)·;1. 

-9'ir :"j>. 
-';>999. 
-·~9·'i)9. 

-·:')·;/~/~:,>. 

-999';1. 
_·:i·;J·~/·~/. 

_~i'~J'~r~i • 

-95/·~":". 

-~i'"iJ·'i'·:'I. 

-~i99·:". 

220. 
-~)9·~"~'. 

-~1·:'199. 

-99':"J9. 
-9999. 
-95'";'9. 
-~;.i99·:'1. 

-9;1·~J'r. 

-'.:1'999. 
-';1';/';/9. 

2:;:0. 
-0')999. 

TIDE 

O. 8 
-9.9 

O. 9 
-9. ." 

1.0 
-·~/ . . ~ 

1. 1 
-9. -;1 

O. 3 
-9. 9 

O. 2 
-';1,9 

O. 0 
-9. 'iJ 

-0. 1 
-·,1.9 
-0. 2 
-';1. 'ii 
-0. 2 
-9. 9 

O. :2 
-9. 'i' 

O. 4 
-9. 9 

O ". . ~I 

-~ ." 
Q7 

-9. 9 
O. 8 

-9. 9 
Q9 
-~ 9 

VIABILITY- A=:?'ILIVEi S=-STIJNNEDi D=DEAD 

TEMP. 
(C) 

25. 0 
30.0 
25. 0 
2S"J. 0 
25. 0 
29.0 
25. 0 
29. 0 
24. 2 
34. 0 
25. 0 
:'::4. (I 

25. 0 
:;:3.5 
2~j. 0 
:3:3. !:; 
25. 0 
:::i2.5 
25. 0 
:32.0 
24. 4 
31. 0 
25. 0 
31. 0 
2!":.i.O 
::::1. 0 
2~i, () 

31. 0 
i~. 0 
~O 

24. 2 
~O 

A 

INITIAL 

o 
o 
o 
o 
o 
1 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
(I 

(I 

o 
o 
I) 

o 
o 

s 

o 
I) 

o 
o 
o 
I) 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

(I 

(I 

o 
o 
I) 

I) 

PUI1P STATUS- p;" U OF FUMPS OPERATINGi 11"'MODE OF OPERATION 

D 

o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
() 

I) 

o 
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o 
o 
1 
o 
o 
o 
o 
o 
1 
I) 

o 

3 HRS 

A D 

o 
o 
o 
(I 

o 
1 
o 
o 
o 
o 
I) 

I) 

I) 

I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

1 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
1 
o 
o 
o 
o 
o 
1 
o 
o 

(Fe-FULL - T" THROTTLED - X"-'UNKNOWN) 
ST'-'STATIONi DJ=DI:::CHARGEi 1I'-I"'IIIlTAI<E 

1.2-13 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
I) 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
I) 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
() 

I) 

o 
o 

(' 
" 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
I) 

o 
o 
1 
I) 

o 

12 HRS 

A D 

o 
o 
I) 

(I 

o 
1 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
1 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
1 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
1 
o 
o 

-18 HRS 

A D 

o 
o 
o 
I) 

o 
1 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
I) 

o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
1 
o 
o 

72 HRS 

A' D 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
1 
o 
o 

( 

96 HRS 

A D 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
I) 

o 
1 
o 
o 
o 
o 
o 
1 
o 
o 



, ( 

EIITRAINl'1ENT VIABILlTY-HHITE PERCI-t- YOU~. SAC LA 

DATE 

0/:../10/76 
06/10/76 
06/10/76 
01;../10/76 
Ot../l1/76 
06/11.176 
06/14/71:.. 
0/.:./14/71:.· 
06/14/7/:'. 
Of..'/ill/76 
0/::,/14.176 
0/.:./14.176 
()(;..I14/76 
06/14/76 
(j,::./H/76 
Ct·/1'I/76 
06.114/76 
0,>1 1 4/7 .~. 
06/14.176 
0.::./2·1.171:.. 
06/14/76 
O/.:../ 14/71.:. 
0.:./ 1 ~~;';/7 6 
0,;'.115/76 
(11;'/15/76 
(11:',/15/76 
06/15/76 
0/:,/15/71:., 
06/15/76 
0:':,/1 ::';/76 
06/15/71.;, 
06/15/76 

ST TIt1E P M 

IN 23: 12 4 X 
01 23: 12 0 X 
IN 24:00 4 X 
DI 24:00 0 X 
IN 00:50 4 X 
01 00:50 0 X 
IN 17:00 4 X 
01 17:00 0 X 
IN 17:55 4 X 
01 17;55 0 X 
IN 18;40 4 X 
01 18:40 0 X 
IN 19;29 4 X 
01 19:29 0 X 
IN 20: 17 4 X 
DI 20; 17 0 X 
IN 21:09 4 X 
01 21:09 0 X 
IN 22;113 4 X 
DI 22;43 0 X 
IN 23;30 4 X 
DI 23:30 0 X 
IN 00: 14 4 X 
01 00: 14 0 X 
IN 01:01 4 X 
DI 01;01 0 X 
IN 16:~8 4 X 
DI 16:58 0 X 
IN 17:52 4 X 
01 17:52 0 X 
IN 18;37 4 X 
01 18:37 0 X 

CONDo 
(UI1HO) 

-~"~'19. 
-S·9";"J9. 
--:'999. 
-,:uy'r"i>. 

H~O. 

-~''S"199. 

210. 
-SJ·~J·"iI·'i'. 

-';'999. 
-~'(i'9·"iI. 

-';Jo;r"iJ9. 
..... 99"i'9. 
-999';:1, 
-9999. 
-;";15'9. 
-9·~/99. 

210. 
-':)'~J'::J"'iJ. 

-99·~J·~J. 

-99';1'7. 
-9999. 
-·:i9·~r~/. 

-99';19. 
-~/·~J'i'r;l. 

1'ilO. 
-9'i1'~J·;'J. 

200. 
-~)·;·99. 

-';/';/';1';1, 

-~)-:"-;";I. 

-~.i·t·'il·'i'. 

-9':"·;;'~. 

TUIE 

O. 9 
-9. 9 

O. 9 
-9. 9 

O. 4 
-9. 5' 

O. 0 
-9. 9 
-0. 2 
--;1, '~I 

-0. :;: 
--9. 9 
-0. 4 
-':'. ;1 
-0. 4 
-9. 9 

O. 0 
-9. 9 

O. 5 
_'~J. 'it 

O. 7 
-9. ;1 

O. 8 
-·iI. ';1 

O. 9 
-''il • '~I 

O. 1 
-9. ;1 

o. 0 
-';1. -:.> 

-0. 1 
-9.9 

VIABILITV- A=ALIVE. S=STUNIJED; D=~[lEAD 

TEMF·. 
(C) 

20. 0 
2:::.5 
19.8 
26. 5 
1~ 6 
25.0 
1~ 4 
~.O 

19. 5 
29. 0 
19. 0 
29. 0 
1';/. 0 
2';1,0 
l·~J. 5 
2·~J. 0 
19.5 
25/,0 
1';/, 5 
27. 0 
19. 5 
2~ 0 
19. 5 
26. 0 
19. 5 
25. ~i 
lQ 0 

~.O 
2Q 0 
~O 
2Q 0 
30. 0 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

S 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
I) 

I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

PUt1P STATUS- p:: U OF PUI1PS OPERATING. 11,,-110DE OF OPERATION 

D 

o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
1 
o 
o 
o 
I) 

o 
I) 

o 
I) 

o 
o 
I) 

o 
o 
o 
I) 

I) 

o 
o 

( 

:.3 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

1 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 

(F'~FULL - T~'THF,OTTLE[I - X=UNKNOl.JN) 
ST'"STATION; DI=DI!:::CHARGE; IN=INTAICE 

1. 2-14 

NUMBER OF INDIVIDUALS 

6 Hf,S 

A D 

o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(\ 

o 
o 
I) 

o 

o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
I) 

o 
1 
o 
o 
o 
o 
I) 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

<) 

24 HRS 

A D 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

I) 

o 
I) 

(I 

o 
o 

48 HIi:S 

() D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

I) 

(I 

o 
(I 

I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

1 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

(I 

o 
I) 

o 
I) 

o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
I) 

o 
o 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o· 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

( 

96 HRS 

A D 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 



HITRAINI'1F.NT VIA8ILIlY-I,./HITE PERCk- JUV/i:'tDUL TS 

DATE 

07/12/76 
07/12/76 
0:'/12/76 
O~'/12176 

07/12/71:.. 
0:'/12/76 
07/12/76 
0:'/12.171:.-
07/12171:.. 
('7/1?176 
(,7/12/7/.;. 
0:'/12/71;. 
07/13/76 
07/1:;:.176 
O~'/13176 

07/13/71:.. 
07/1 :;:/71:.. 
O~l / 1 :~:/7Ij 
07/1:;:/76 
(17/13/7(:.. 
0',7/1:;:/7(: .. 
07/1::;/76 
07/1::':/71:.. 
(f.1 / 1 ::':.1 7 t. 
(17/1::':/76 
07/13/76 
07/13/76 
07/1:;:/76 
07/13/71:.. 
07/13/76 
07/13/7/:.. 
07/13/76 

:::H TINE P M 

W 18: 41 
DI !::;l: 4,1 
IN 19: 23 
Dl 19:2:3 
III 20:06 
DI 20:01:.
II~ 21: 53 
DI 21: 53 
IH 22:36 
DI 22: :;:6 
1I~ 2:;:: 1'=:' 
[.I 2:;::: 1 'i' 
Iii 00: (J:j 

DI 00: 0:::: 
IN 00:47 
[11 00:47 
IN 16: :3::: 
ft 1 11:..: :::::3 
I!l 17: 1::: 
DI 17: 1::: 
In 17: f.'/) 
[t I 17: ~,::; 
HI H:::TI 
[. I 1 ;::: :;;7 
II~ I',): H,: 
[11 19: 1::: 
111 21j: ~j7 
DI 20: ~:7 
HI 21::34 
DI 21: :;:'1 
IN 22: 12 
DI 22: 12 

4 X 
o X 
4 X 
(I X 
4 X 
o X 
4 X 
<) X 
4 X 
(I X 
4 X 
o X 
4 X 
o X 
4 X 
<) X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
,,. X 

o X 
4 X 
o X 
4 X 
o X 

CONDo 
(UMHO) 

-';'999. 
_·;":"$'9. 
_'~/·~r~/·:,> . 
-~/·~/·:'I·;I. 

-9·;1·~/9. 

-'~J';I';'9 . 
250. 

-999'?). 
-9999. 
-9';-'9';1. 
-";'1';199. 
-9';);/9. 
_'~)'~J;J'~) • 

--~I''i'''iJ':). 

250. 
-999·~). 

250. 
-';i9''il';'. 
..-';j9+;-19. 
.... ·;)999. 
-';)99';', 
-':)I"i-'·~/";I. 

-99';";;. 
-~/99·;J. 

-';.-'99';'. 
-9';19';1. 
-·)·;I·~"·:'I. 

-9';1 ';i 9. 
-9;1';)';1, 
-';'"";'9'i', 

2::::3. 
-9';";)';.i. 

TEMP. 
TIDE <C) 

-0. 3 
-9. ';1 
-0, ~I 

-0;'. '~J 

-t),5 

-9. 9 
O. 7 

-~/. 9 
O. :::: 

-q 9 
O. 9 

-9. 9 
1.0 

-~/. 9 
O. ';I 

-'il. ·~I 

O. 0 
-';'1.9 

-0. 1 
-9. 9 
-0. 2 
-·~/. ";I 

-0. 2 
-9. 9 
-0. 2 
-9. 9 

O. 2 
-9. 9 

O. 4 
-9. 9 

O. 6 
-';', ";I 

21.:·.0 
:=:4.5 
26. 0 
32. 0 
26. 0 
31. 0 
25. 1 
::::0. (I 

2/;.,0 
~3 

2~0 
~O 

U.O 
29, 0 
N.9 
29. 0 
24. 3 
32. 0 
2~i. (1 

32. (I 

2'1. 0 
31. () 
~5. 0 
32. 0 
25. 0 
30. 0 
3.0 
30. 0 
25. 0 
~O 

2::::. 0 
29. 5 

VIP,BILITY- A'~ALIVEi S"'<3TUNNEDi n=-DEAD 

A 

INITIAL 

o 
(I 

I) 

(I 

I) 

(I 

I) 

(I 

1 
<) 

I) 

o 
o 

o 
o 
I) 

o 
o 
o 
(I 

o 
() 

I) 

o 
(I 

(I 

o 
o 
I) 

(I 

(I 

s 
(I 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
() 

(I 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

PUI1P :,HATIY;- p., U OF PUl"iPS OPERATING; 11~'110[lE OF OP£F\ATION 

D 

o 
o 
o 
o 
I) 

o 
o 
I) 

I) 

I) 

I) 

I) 

(I 

o 
(I 

o 
o 
(I 

I) 

I) 

o 
I) 

(I 

o 
I) 

o 
o 
o 
(I 

o 
(I 

o 

:3 HRS 

A D 

o 
o 
o 
o 
o 
o 
I) 

o 
1 
o 
o 
o 
o 
1 
o 
o 
I) 

o 
(I 

I) 

o 
o 
o 
o 
(I 

o 
o 
o 
I) 

(I 

(I 

o 

o 
o 
(I 

o 
o 
(I 

<) 

I) 

(I 

(I 

o 
o 
(I 

o 
o 
o 
(I 

o 
(I 

o 
o 
o 
(I 

o 
o 
(I 

o 
o 
(I 

I) 

o 
o 

(F~FULL - T~T~mOTTLED - X~JNKNOWN) 

ST"'·:3TATIONi DI''''DI:=.O''!}~RCiEi IhI"'INTfYE 

1. 2- 15 

NUMBER OF INDIVIDUALS 

6 HRS 

A 0 

o 
(I 

o 
(I 

(I 

o 
o 
o 
1 
o 
o 
o 
o 
1 
o 
o 
o 
<) 

o 
o 
o 
(I 

(I 

o 
(I 

(I 

o 
o 
o 
(I 

o 
o 

o 
I) 

o 
(, .. 
(I 

(I 

o 
o 
o 
o 
o 
(I 

o 
(I 

o 
(I 

I) 

(I 

o 
I) 

o 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
<) 

o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
<) 

o 
(I 

1 
o 
I) 

I) 

(I 

o 
I) 

o 
I) 

o 
o 
o 
(I 

o 
o 
I) 

(I 

o 
o 

o 
<) 

o 
o 
o 
o 
o 
(I 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
I) 

(I 

o 
o 
I) 

o 
1 
o 
I) 

o 
o 
1 
o 
o 
o 
(I 

o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
o 
(I 

o 
o 

o 
o 
(I 

o 
o 
o 
o 
o 
I) 

I) 

o 
(I 

o 
(I 

o 
o 
(I 

o 
o 
o 
o 
o 
(I 

o 
(I 

(I 

o 
o 
o 
o 
(I 

o 

4:::: HRS 

f\ D 

(I 

o 
() 

o 
(I 

o 
(I 

o 
1 
!) 

i) 

(I 

I) 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

I) 

o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

(I 

o 
o 
(I 

(I 

o 
o 
o 
o 
I) 

(I 

o 
(I 

o 
o 
I) 

I) 

(I 

I) 

o 
o 
o 
o 

72 HRS 

A 0 

o 
o 
o 
o 
o 
o 
(I 

o 
1 
o 
o 
o 
I) 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
<) 

I) 

o 
o 

o 
o 
o 
(I 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
(I 

(I 

o. 
o 
(I 

o 
(I 

o 
I) 

(I 

(I 

o 
(I 

o 
o 
I) 

o 

-i 
''. 

96 HRS 

A D 

o 
o 
o 
o 
I) 

I) 

o 
o 
1 
o 
o 
(I 

o 
1 
<) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

(I 

o 
0, 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



( 

Et.:'.-HAINMENT VIABIL.ITY-~JHITE F'ERCI-- ,JUV/ADUl TS 

DATE 

07/13/76 
07/13/76 
07/13/76 
07/13'76 
07/14/76 
07/14/76 
0 7 /14/76 
07/14/76 
07/14/76 
07/14/76 
07/14/76 
07/14/76 
07/14/76 
07/1~/76 

07/14/76 
07/14/76 
07/14/76 
07/14/76 
0//14/76 
07/14/76 
07/14/76 
07/14/16 
07/14/76 
07/14/76 
01/14/76 
01/14/76 
07/14/76 
07/14/76 
07/15/76 
07/15/76 
07/15/76 
07/15/76 

::H TIME F' M 

I1~ 22:52 
DI 22:52 
IN 2::;:: :~:1 

DI 2:;:: 31 
II~ 00: 09 
DI 00: (r? 
IiJ 00: ·17 
Dl 00:47 
J!I 11.:.: 28 
[II 16: 2::;: 
IH 17: 0',' 
DI 17:0',/ 
III 17:~4 
[I I 17: ~'::;L'} 

HI U:::: 34 
DI 1:::1: :;:4 
HI 1',': 1:::: 
01 19: 13 
HI 1 .,,: ~:;6 
DI 19: ~;,;, 
HI 21 ::;;1 
DI21::;::1 
I/o! 22:09 
Dr 22: ()'~-J 

III :22: ~;1 
fJi 22: ~il 
IN 2:;:: :::::::; 
Dt 2::;:; ::::5 
IrJ 00: 1'1 
DI 00: 14 
11·1 00: ~;'" 
fiI 00: :}.;:. 

4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
() " . " 
'1 X 
o X 
4 X 
o X 
-1 X 
(I X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o :< 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
(I X 
4 X 
o X 

CONDo 
(UMHO) 

-5''?'';'S"I. 
-~1·~99. 

-·~')l99. 

-";"ii';"? 
-·~'·;199. 

-'?'"-:.i9';'. 
2<10. 

-9';-:';:'9. 
2'10. 

-9'~J9·;J. 

-9";.";'9. 
-9999. 
-99·~/9. 

-~)99'7. 

-9';";'9. 
-9·:'1·~/9. 

-~/'ir:'i9. 

-9999. 
-~/·;I·~/';I. 

-'!I9~i9. 

220. 
-';i;;99. 
-9';:":':";'. 
-':)';"7.";i. 
_o)'?':J';I. 
-9·;i·;'i'~/. 

..... ·:)99·~/. 
-·:i·~J·:;/·:.). 

-9·'iJ·~i~J. 

-·}-;:'~i9. 

230. 
-·;'1·~;<C;i9. 

TEM!='. 
TIDE (C) 

O. :3 
-9. 9 

O. ." 
-·;-1, '~I 

1.0 
-9. 9 

1. 1 
-9. 9 

O. ::;: 
-9. '~I 

O. 2 
-9. 9 

O. 0 
......0;:-. 'iJ 

-0. 1 
... ·9. -") 
-0. 2 
-9. 9 
-0. 2 
-9. '~J 

O. 2 
-';1. ';:-' 

I) 4 
-~/. '~' 

O. ~i 

-";I. ";I 

O. 7 
-9. ';1 

0, :=: 
-9. '-;1 

O. '" 
-":;}.9 

25. 0 
:;:0.0 
2~~~. 0 
~o 
~.O 

~o 

~o 

29.0 
24. 2 
34. 0 
2~0 

34. 0 
2~. 0 
::::3. ~_i 

2~;. 0 
~:.3. 5 
:::.~~. t) 

::::2. ~t 

2S. (> 

32. 0 
24. 4 
::::1. (I 

25. 0 
::::1. 0 
2~. 0 
:;:1. I) 

:.2~_:i. 0 
::::1.0 
25. 0 
30. I) 

24. 2 
30. I) 

VIABILITY- n~ALIVE; S=STUNNED; D~DEnD 

A 

INITIAL 

1 
o 
o 
4 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
r 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
1 
o 
o 
(I 

s 

o 
o 
(I 

(I 

o 
o 
o 
I) 

o 
(I 

o 
(I 

o 
o 
o 
o 
I) 

o 
I). 

o 
o 
o 
(I 

o 
o 
o 
I) 

(I 

o 
o 
(> 

o 

f'UI'IF' :::Tf'lTIJ::::- P'" 11 OF F'UI1F'S OF'EHATIHO; M~'I'ICI[iE OF OF'EHATION 

D 

o 
o 
(I 

(I 

o 
I) 

(I 

(I 

o 
(I 

o 
I) 

() 

(I 

o 
o· 
o 
I) 

I) 

o 
I) 

I) 

o 
o 
(I 

(\ 

o 
(I 

o 

o 
I) 

3 Hr~s 

A D 

1 
I) 

o 
"< o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
I) 

o 
o 
o 
(I 

o 
(I 

(I 

(I 

(I 

1 
o 
o 
(I 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

I) 

o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
(I 

o 
1 
o 
I) 

(F"·FULL - T"-l' HPOTT!_ED - X:'UNKNOWN) 
::;;T"'STFITION; DI··oDI::::CHARGE; IN:.oINTAIO:E 

1. 2-16 

NUMBER OF INDIVIDUALS 
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o 

24 HRS 
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(I 

(I 
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(I 
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A D 
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o 
Q 
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o 
(I 
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1 
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A D 

o 
o 
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3 
o 
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o 
o 
o 
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o 
o 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
1 
o 
o 



( 

ElliRAll\:MENT VIABILITY-WHITE PERC\-I- .jUV/i~DULTS 

DATE ~,,;T 

01'126.176 IN 
0-/.126/76 Dl 
01'/26.176 H~ 

-)7/26/76 DI 
07/26176 In 
Oi'.l2/;./7/;. D1 
rJi'/26.176 II~ 
(17/21;;./76 [IT 
07/"26/7(. III 
0-; /21;;.r7.~. [:I 

():Tf'} 7.171;;. DI 
07f27.1?/,;.. IN 
Oi-/27.176 III 
07127.176 DI 
(('/27/76 II··j 
0://27/76 DI 
07.127/76 H·t 
0'/27/76 [II 

O~!.l27.176 HI 
07/27.176 [II 

IP/27/7/::.. IN 
0'1/27/76 [It 

1)"//27/7/;. IN 
(0127/7/;. [II 

07/"::1.17 6 H~ 

07/27/7/;, (Ii. 
1)7.127/7/;. lt~ 

011'27/71;;. [II 

07/27/71;;. I/.t 
07.127.176 DI 
07.1:27.176 111 
()7.1l7l71:.. DI 

CONDo 
n ME P M- WMHO) 

19:57 4 X 
19: ~37 I) X 
20:3::: 4- X 
20: ::::::: 0 X 
21:20 4 X 
21:20 0 X 
22: 5',/ 4 X 
22:59 0 X 
23:113 4 X 
2:;:: 4::;: (I X 
00:26 0 X 
00: 2'~ 4 X 
01: IX:; 4 X 
01: 0:::: (I X 
11;;.: l~j 4 X 
1/:.: 15 (I X 
16: 51:.. 4 X 
11;.; :::i,". I) X 
17: ::::~~; 4 X 
17:35 I) X 
H3: 1::: 1\ X 
1:,,:: 1::: 0 X 
1',': 00 4 X 
19:00 I) X 
19:42 4 X 
F': 42 I) X 
20:22 4 X 
20: :(2 I) X 
21:01 4 X 
21:01 I) X 
;~2: .:'~I;;. 4 X 
22:36 i) X 

-99'r'-'i'. 
-';"'/';"~. 
-S·999. 
-':>999. 
-·~"'~J·i'·;I. 

_';r-;"~-;'I. 

-5'999. 
-';'999. 
-·~,·;}·~t9. 

-';19·~J9. 

-~.I·;J'~9. 

-99 ':'J ';'. 
-9999. 
-999';1, 

6';'70. 
-99';:';'. 
-~~9·:"·9. 

-9,?·~J-:'J. 

-9999. 
-;i·;~/"i,l9. 

-~)·?'~/·~/. 

-':i99';:'. 
-9·~'?S"}. 

-9999. 
-99'';i9. 
-':i·~";I·;I. 

-9999. 
-1;)9';'9. 
-/;:i9'~/'i'. 

-·~)999. 

-')";i""S":'J. 
-999";1, 

TIDE 

O. 5 
_;,, 'i

' 
O. :;:: 

-9, S", 
O. 9 

-9. 'il 
1.0 

_·~/. ~J 

o . ." 
-''il.9 
-9. 9 

o. ::: 
O. 6 

-'7', '~' 

-0. 2 
-·~1. '~I 

-0. 2 
-9. ';:i 

-0. 2 
--9.9 
-0. 2 
-';', ';I 

-0. 1 
_ •. ~. ';1 

O. :2 
_.~}. ';1 

O. 5 
-':"1.9 

O. 6 
-9. 9 

O. 9 
-9. 9 

VIABILITY- A"'ALIVE; S=STUNI~ED; (I"~DEAD 

lEMP. 
(C) 

24. 5 
34. I) 

24. 5 
::::4. 0 
25. 0 
~::3. 0 
25. 0 
::::4. (1 

24. 5 
3:3.5 
34. (1 

25. 0 
24. 5 
32. 0 
24. 2 
~::~:. ~i 

2'1. 5 
:3:~:. 5 
2'1. (I 

3:3.5 
24. 5 
:::::~;. 5 
24. 5 
3:~:. 5 
2"1.5 
3::'::.5 
24. ~j 

:34. (I 

24. 5 
:::::i. ~ 
2·1,,5 
::;::::::,5 

A 

INITIAL 

I) 

o 
o 
I) 

o 
o 
o 
o 
I) 

o 
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o 
o 
I) 
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o 
o 
I) 

o 
(I 

o 
I) 

1 
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(I 
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o 
o 
I) 

(I 

o 
o 
I) 

o 
o 
o 
I) 

o 
o 
I) 
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I) 

(I 

(I 

I) 

o 
I) 

o 
o 
i) 

I) 

o 
I) 

o 
o 
o 

D 

PUi"IP :=;TATU::;-- P= t:' OF PUI'1PS OPER,nINGi M·-I'10DE OF OPERATION 

I) 

(I 

o 
o 
I) 

I) 

I) 

o 
o 
o 
o 
(I 

(I 

I) 

(I 

I) 

I) 

(I 

(I 

(I 

I) 

I) 

o 
I) 

o 
(I 

(I 

I) 

o 
o 
I) 

o 

( 

2: HRS 

A D 

I) 

(I 

o 
o 
(I 

(I 

o 
o 
o 
o 
I) 

I) 

(I 

(I 

o 
o 
I) 

o 
I) 

I) 

o 
o 
o 
I) 

(I 

I) 

o 
I) 

I) 

(I 

o 
o 
o 
o 
o 
I) 

I) 

o 
(I 

o 
I) 

o 
(I 

o 
I) 

o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
(I 

I) 

o 
o 
o 
I) 

(F~FULL - T~THROTTLED - X=UNKNOWN) 
~3T~":::T{nION; [lI~'Dr::;ntrIRGEi II\I"'INTAI<E 

1. 2- 17 

NUME:ER OF INDIVIDLIALS 

6 HRS 

A D 

o 
I) 

o 
(\ 

o 
o 
(I 
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I) 
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I) 
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I) 
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I) 
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o 
(I 
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I) 

(I 
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I) 
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(I 
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o 
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(I 
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(I 
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o 

12 HRS 
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I) 
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(I 
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o 
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(I 
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(I 
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(I 

o 
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o 
o 
I) 

o 
o 
o 
(I 
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o 
o 
o 
o 
o 
o 
o 
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o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 

4:~: HR8 

() 0 

i) 

I) 

o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
I) 
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o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 
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o 
I) 

o 
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o 
o 
o 
o 
o 
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o 
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o 
o 
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o 
o 
o 
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( 

Et,:TRAINMENT VIABIL lTY-WHITE PERCH- JUV/ADUL T8 

DATE :::T 

07127/76 IN 
(.7/27176 01 
07 /2:"=:/71:., H~ 

(l';' /28/7 6 D I 
07/2:::/76 It. 
07l2E.:.l76 D I 
07/2:;:/76 I1~ 

07/2:::/76 D I 
07/2:",,:/76 Itl 
07/2:'=:/76 DI 
07/~~::;f7 /:, IN 
0"/,/:":::/76 Dl 
07F2:::/76 1:,1 
07/:2::!.l76 DI 
0~112f::/7 I;.. IN 
07/28/76 DI 
07.r:::::/76 n~ 

07/2:~:/71:., DI 
0 7 /2::':.176 HI 
(;7.12:::/7/;;, DI 
e:7 /2:"O:/7I:;, II~ 

1)7/':~tV76 DI 
07/2:~:/71:., III 
07.128/76 [II 
07.12~iI7/:' IN 
01.12'i'.l76 DI 
()"l/2','.I7/;, 11,1 
0/.129/76 DI 
07/20;'/76 IN 
07/29/76 DI 
07l2','.176 IN 
07.129/76 DI 

TIME P M 

23: 17 4 X 
23: 17 0 X 
00:01 4 X 
00:01 Q X 
00:43 4 X 
OO:~3 0 X 
16:~~ 4 X 
16:44 0 X 
17:25 4 X 
17:25 0 X 
18:09 4 X 
18:09 0 X 
18:56 4 X 
18:56 0 X 
19:38 4 X 
19:38 0 X 
20:21 4 X 
20:21 0 X 
21:«3 4 X 
21:«3 0 X 
22:40 4 X 
22:40 0 X 
23:24 4 X 
23:24 0 X 
00:05 4 X 
00:05 0 X 
00:~4 4 X 
00:44 0 X 
16:34 4 X 
16:34 0 X 
17:23 4 X 
17:23 0 X 

CONDo 
(I.IMHO) 

/' 1 ~'O. 
-~J999. 

-99-;/9. 
-.;I·;/~"~/. 

-';";'-;19. 
-9999. 
-99;/'7. 
-9·~99. 

-9S"J'~~/. 

-~i95"J·~J. 

-999'-;'), 
-':'999. 
-~.i9'~ .. 9. 
-':i·~·;i9. 

--:'9"'":.'9. 
..... 9·:.'·;'9. 

6880. 
-99':.)9. 
-':i999. 
-9';'9';-1. 

(;'::;';"'). 
-9·~/·;1·;1. 

-~i~J9·~. 

-';i999. 
-·:i99'~i. 

-999';"1. 
6:,::10. 

-9·~·~)·;1. 

-':':,1999. 
-9·;19·~J. 

-9999. 
-·;J·~/':'I·;I. 

TIDE 

1.0 
-9. 9 

O. ~I 

_'~J. S"' 
O 

,.., 
. co 

-·~/. 51 
-0, 1 
-9. 9 
-0. 2 
-9. 'i' 
-0. ::;:: 
-':". ~I 

-0, "3 
-'~J. 9 
-0. 1 
..... 9. 9 

I), 2 
-9. ';1 

0, 4 
-9. ';1 

O. :::: 
~9. ';I 

1. (I 

-9. 9 
1.0 

-9. '~I 

O. 9 
-9. 9 

0, 3 
~.9 

QO 
-9. 9 

VIABILITY- A'-"ALIVEj 8""STUNhIEDi D"'DEAD 

TEI1f'. 
(C) 

24. 5 
:;::;:. ~ 
2~l. ~~ 
.-.. -. ~ 
.;....:t •• .} 

24. 5 
;,!::3.5 
24. 5 
31. (I 

24. 5 
::::4.0 
25. 0 
:34,0 
24·. !::i 
:;:4, (I 

24. 5 
~,O 

24. 7 
3~ 0 
2~. 0 
34. 0 
25. 1 
34. 0 
25. 0 
34,,0 
25. 0 
~.O 
24. 9 
34. 0 
25. 0 
::::4.0 
2~i. t) 

::::::;:. I) 

INITIAL 

A 

o 
o 
1 
o 
o 
o 
o 
I) 
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(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
1) 

o 
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o 
o 
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o 
o 
1 
o 
o 
(I 

(I 
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o 
I) 

o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
I) 
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(I 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
I) 

o 
I) 

PUMF' :3TATU!::;- F'''' # OF PU/'IPS OPERATING; /'I;"1'10DE OF OPERATION 
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( 

EIHRAINI'1ENT VIABILITY-STRIPED BA~S- LARVAE 

Dr'nE 81 

0:;:/18/76 IN 
03/1::::176 01 
03/1:::176 IN 
0;:::.118/76 DI 
O:',V 1 :3/76 IN 
0:;';/1 f:;V76 DI 
03/1:::/76 III 
0::;/ 1 :~:.t7 I;.. [I I 
0~:./l::V71;.. It~ 

0::,:.118,/76 [II 
0:":/19/76 IN 
03/1')1/76 DI 
03/::.,0/76 IN 
O::~/::;a)/76 DI 
0:,:/':::1)/76 IN 
0:-:':/:;':0/76 DI 
03/30/76 IN 
03/:::0/76 DI 
0::3/:~:(\/76 ll~ 

0.::/:;':0/7.:, D I 
0:3,/.;:1)/7':" HI 
0:3/:;:(1/7 (;. [I I 
03/:30/7/., IN 
0:3/::::0/76 [. I 
0:;:/31.176 IN 
0;;:/31/7':" DI 
0~::;/l::::/76 IN 
05/18.17<!.. D I 
O!5/19/76 IN 
05119/76 DI 
O~5/20/76 IN 
(l5/20/7~.. [II 

TIME P M 

1'7':::::4 2 X 
19: ;:::::; 0 X 
20: :;:5 2 X 
20: :;:';1 0 X 
21:38 2 X 
21::::::::: 0 X 
22: 4:;: :2 X 
22: 4:::: 0 X 
2~;: 52 2 X 
23: 4',1 I) X 
00: 5:::: 2 X 
01:03 I) X 
17:51 4 X 
1:::::0.) 0 X 
1',/: 1-1 4 X 
19: 15 0 X 
20: ;;::::: 4 X 
20: 2::: 0 X 
21: :3:3 4 X 
21: 2:::: 0 X 
22: ;'::5 4 X 
22: ::':7 0 X 
23:4~3 4 X 
2::::: 55 0 X 
01:(10 4 X 
01:00 (I X 
00: ::;;0 4 X 
00:30 0 X 
23: 15 4 X 
~3: 15 0 X 
01:11 4 X 
01: 11 0 X 

CONDo 
(UMHO) 

540. 
-"i'·;J·~/9. 

-~/99-;-1. 

-';:";;';19. 
3:30. 

-?99·~. 

-f;~·;I·i''';I. 

550. 
-';';199. 
-.;1·79·~J. 

410, 
-~J999. 

1:;:0. 
-~)·~/-;/9. 

-99·~/9. 

165. 
-~~·;;·99. 

--:>9·~J9. 

130. 
-~)9951. 

_~/';J';I'~J . 

It.:·5. 
-9';"~/'~J . 
--:>999. 
-9999. 
-9';''';''9. 

12:;::. 
-9999. 

140. 
-·)9·~/o;l. 

140. 
-·.;I·~5J9. 

TEI1P. 
TIDE (C) 

-0, 6 
-9. ~I 
-0. :2 
-9. '}I 

O. :2 
-9. 9 

O. 5 
-9. ';I 

O. 7 
-';1,9 

O. 7 
-9. 'r 

O. 2 
-9. ';I 

O. 5 
-9 .. " 

O. 9 
-9. 9 

1. 1 
....... ~J. 9 

1.2 
-·'iI.9 

I). '" 
-9. 9 

O. 7 
-9. 'it 

(I. ;3 
-9. '~J 

-0. 3 
_.;.t. ";I 

(I. I) 

--"it. "it 

~. C' 
oJ. ,~ 

12.5 
3. 0 

12. 3 
3. 9 

12. 5 
4. 0 

1:3. 1 
3. 5 

12. 5 
3. 9 

11. 5 
7 ':" 

16. 5 
:3.0 

16. 4 
7. 5 

16. 0 
7. 1 

16. 0 
7. 5 

16. :3 
7. 5 

15. ::: 
7. 5 

13. 7 
1/: •. 5 
21. 0 
l~j. 0 
21. 5 
14.5 
1-;'. 0 
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Et.ITRAINMENT VIABIl.ITY-STfUF'ED BASS- LARVAE 

DATE ST 

05.124/76 IN 
OS/24/76 [II 
0::;/24/76 IN 
05/'24176 01 
O!':;/24/76 IN 
O~V24'/7.!; [II 
0~j/:24.176 IN 
O~-j/24.17/';. [II 
O!.)/2~ • .I76 Il"l 
i~;~:;/2t:,'/7l. D1 
O~.j/2'5/71.:.. IN 
X;/25/76 DI 
(Y;/25.l76 III 
O~;/:2'5/71.. [I I 
.)~'./2~;/76 IN 
O:~;/25/7 /.:., [I I 
(>~:;/25/7 (J IN 
0:::./25.176 [II 
(Y5l25/76 IN 
O!:'.r:.5.176 DI 
(Y.)./~J:../7 1:.. IN 
O!;'/21:.'/7 f:.. D I 
(\·5/2~./71:.. IN 
0:5 126/7 ~., [I I 
0:5/26/76 HI 
O!'j/21:.:.f76 [II 
O!:./21:. . .l76 IN 
O:-;n6.171:.. Dl 
f):5.1 21:.,/7 lj IN 
05/26/7(.. DI 
05/27/7/:, IN 
0:5/27/76 D I 

TIME P M 

17:55 4 X 
17: 5~; 0 X 
19:40 4 X 
19:40 0 X 
22:04 4 X 
22:04 I) X 
23:57 4 X 
2:!:: 57 0 X 
01: 13 4 X 
01: 13 0 X 
17: 15 4 X 
17:15 0 X 
18: :3!) 4 X 
1:::: :~:::. 0 X 
21:00 4 X 
21:00 0 X 
22:2S 4 X 
22:25 0 X 
2::::: 4:;:: 4 X 
23: 4::: I) X 
17: 50 4 X 
17:50 0 X 
1-;': 17 4 X 
1',': 17 0 X 
20:46 4 X 
20:46 I) X 
22: 13 4 X 
22: 1:;: I) X 
2:3: ::::6 4 X 
2~i: 31:. 0 X 
01:02 4 X 
01: 02 0 X 

CONDo 
WMHO) 

1::::0. 
-S'9~/·~. 

130. 
-~"~/99. 

l:!:O. 
-S'999. 
-';-';199. 
-~f·?,"'99. 

130. 
-0:.·'9";19. 

120. 
-~/99·;'1. 

1":'? 

--;;-';199. 
120. 

-9'~/S"1·~/. 

120. 
-99'~J9. 

120. 
-~i9~/·;). 

1(:·0. 
-99';/9. 
..... ·;)·;/~J'~. 
-99""iJ ';J. 
-999-;1, 
-~)·:'199_ 

11:..0. 
-999'''iI. 
-'?'I·;I·~I*:". 

--;19';'»-;1, 
1(:.0. 

_-:J;I';J';-J. 

TEMP. 
TIDE (C) 

O. 5 
-;1,9 

O. 8 
-9. 9 

O. 7 
-9. 9 

O. 4 
-9. ;1 

O. 2 
-9. 9 

O. :3 
-9. ~I 

O. 7 
-5',9 

1. 1 
--9. ';I 

1.0 
-:".5' 

O. I;. 
-9. 9 

O. 2 
-9. 9 

O. 7 
-9. '~J 

O. 8 
-9. 9 

O. 9 
-0;;. 9 

O. 7 
_';1, ';1 

O. 3 
-0;1.9 

15. :3 
2:~:. 5 
16.4 
24.0 
16. 5 
2:3.5 
16.5 
21. 0 
16.5 
20. j) 

17.0 
24. ~5 

11.:. •. 5 
22.5 
16. 5 
21. 0 
11:·.5 
2t),O 
11:. .. (I 

1';1, 5 
If:... 5 
2f:... 0 
16. 5 
26. 0 
11:. •. 5 
2f:... (I 

1f:... 4 
22. ~:; 

If:... I) 

20. 0 
16. 2 
1·~/. 5 
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I) 

I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
(I 

o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

(I 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
1 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 



Eli j-F:AI Nt'IENT VIABILITY-STRIPED BA::S- LARVAE 

DATE 

06/02/76 
06/02/76 
06/02/76 
06/02/76 
0&/02/76 
06/02/76 
06/03/76 
06/03/76 
06/03/76 
06/03/76 
06/03/76 
06/03/76 
Ob/03/76 
06/03/76 
O~/03/76 

06/()3.f76 
06/03/76 
06/03/76 
06/03/76 
06/03/76 
06/03/76 
06/03/76 
06/04/76 
06/04/76 
06/04/76 
06/04/76 
06/07/76 
06/07/76 
06/07/76 
06/07/76 
06/07/76 
06/07/76 

CONDo 
::'T TII'IE f' M CUMHO) TIDE 

IN 21: O!:::' 
[II 21: I)~ 
IN 22:25 
DI 22:25 
iN 23:57 
DI 23: !37 
I1~ 01: 15 
DI 01: 15 
IN 17: 12 
DI 17: 12 
IN 1:3: 12 
DI 18: 12 
H~ 1',': 07 
[II 19:01' 
IN 19: :;:;:3 
DI 19: 5:3 
HI 21: 17 
D1 21:17 
HI 22: 17 
DI 22: 17 
n~ 23: 1:3 
DI 2:3: 13 
H~ 00:07 
DI 00:07 
JI~ 01:03 
DI 01: 0:;: 
IN 17: t;2 
DI 17: 52 
IN 18: :;:9 
D I 1 ::::: :3';' 
IN 19:22 
[II 1';': 22 

4 X 
o X 
4 X 
I) X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
I) X 
4 X 
o X 
4 X 
I) X 
4 X 
I) X 
4 X 
o X 

1';:'0. 
-9~/';19. 

-';·'999. 
-';'999. 

175. 
-'i"~";J'~. 

180. 
-0:'999. 

180. 
-9S'J'~"? 

-9't'?'?-
-·~J9·~'~. 

--;.I'~';J9. 

--;I';J';/i"/. 
--91;15'9. 
-~)9';:9. 

175. 
-~·)99';i. 

--:/';; 9';1. 
-~i-;J5/'? 

-";J99'"iI . 

-99'7'9. 
-9999. 
-~)·~/99. 

170. 
...... ·:)·;--I'~/'~, 

160. 
-9·;/~/9. 

-?f./9'~. 

-99';";>. 
-?·?'~/9. 

-999';1, 

O. 0 
-.~. 51 

O. 4 
-9 . ." 

O. ::: 
-'r/, ';-1 

1. 1 
-9. ';1 

O. 5 
-9. 9 

O. :2: 
-9. 9 

O. 1 
-';1, ';I 

-0. 1 
-0. 2 
-0. 2 
-9. 9 
-0. 2 
-9. 9 
-0. 2 
-'"i/. ~:'I 

O. 4 
-9. 9 

O. 6 
-·~/. ';1 

I). 7 
-9. 'i' 

O. :=: 
-9. 9 

O. :3 
_~J. 9 

v I AI:: Il. JTY- A=:AL I VE; S=STUNNEDi D="DEAD 

TEI"!F'. 
(C) 

17.0 
24. 0 
17. (I 

22. 0 
17.4 
20. 0 
17.0 
20. 0 
17. ;::: 
24. I) 

17.3 
2!:i.O 
17. (I 

2~. 0 
17.0 
24. I) 
17.2 
2:;:.5 
17. I) 
2:3. 5 
1::::. 0 
2::::.5 
17.0 
21. 5 
17.4 
21. (I 

18. 7 
27. 5 
19.0 
21:. .. 5 
1;::. 5 
2: .. 5 

A 

INITIAL 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

S 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
(I 

o 
I) 

o 
o 
o 
o 

pur'IP STATU::;- P-= tl OF PUI'1PS OPERATINO; M::MODE OF OPERATION 

D 

o 
o 
o 
o 
(I 

o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
I) 

o 
I) 

o 
o 
o 
o 
I) 

o 
o 
2 
o 
I) 

I) 

I) 

o 

( 

::: HHS 

A 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

2 
o 
o 
o 
o 
o 

(F'''FULL - T~THROTTLED - X~'UNI(NOWN) 

ST=STATIONi [tI"DISCHARGEi IN=INTAI<E 

1. 2-21 

NUMBER OF INDIVIDUALS 

6 HRS 

A 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 

D 

o 
o 
o 
I) 

I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
(I 

o 
o 
o 
o 
o 
o 
2 
(I 

o 
I) 

o 
o 

12 HRS 

A 

o 
I) 

I) 

o 
I) 

o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

I) 

o 

D 

o 
o 
o 
o 
I) 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

(I 

I) 

o 
I) 

o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 

24 HRS 

A 

I) 

I) 

o 
o 
o 
o 
o 
o 
I) 

I) 

o 
I) 

I) 

o 
o 
I) 

(I 

I) 

(I 

<) 

o 
(I 

I) 

(I 

o 
o 
o 
o 
I) 

I) 

I) 

o 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
I) 

4::: HRS 

r-. 

I) 

o 
o 
I) 

o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 

o 
o 
(I 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 

72 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 

96 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
o 
o 
2 
o 
o 
o 
o 
(I 



( 

EtlTRAINMENT VIABILlTY-::HRIPED £:,;88- LARVAE 

DATE 

0/:../07/76 
0/:../07/76 
Ot./(t]/76 
()/.:./07/71:.. 
06/(17176 
O,~'/07/76 

01:../07/76 
1)~'/07/76 

0.,./0:::/76 
OI:../O::v'7l:.. 
06/(,:::/76 
06/0:::176 
0(-,/0:::.176 
0610:::/76 
0/.:../08/76 
(1/.:;/0:::/76 
0(:./08/76 
01.../0:3/76 
0(·/(1:-::/71:.. 
0(,/(':::/76 
0(,/(1::::/71:.. 
0(./Of.:/76 
0/:./0::::/76 
06/0::::/76 
0,;./1):::.17 f:. 
0'':'.'0:::/76 
Of,/0:3/71:.. 
06.108/76 
01':'.109.176 
06/0",'/76 
01:../09/76 
0,':·/09/76 

:::;:r 

IN 
DI 
IN 
01 
IN 
01 
IN 
DI 
IN 
DI 
IN 
01 
IN 
DI 
IN 
01 
IN 
01 
IN 
01 
IN 
Dr 
IN 
01 
IN 
01 
IN 
DI 
IN 
01 
IN 
01 

TIME P M 

20:09 
20:09 
20:59 
20:59 
22:46 
22:46 
2:3;30 
23: :;:0 
00: 15 
00: 15 
01:07 
01:07 
16:41 
16:41 
17:25 
17:2~ 

18:21 
18:11 
19:07 
19:07 
19:59 
19:59 
20: l!:3 
20: 4::;: 
2:2: 21:.. 
22:26 
2:;:: 15 
2:3: 1 ~5 
00:04 
00:04 
00:48 
00:48 

4 X 
o X 
4 X 
o X 
o X 
o X 
o X 
I) X 
o X 
I) Y
O X 
o X 
o X 
o X 
4 X 
(I X 
L', X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 

CONDo 
(t!MHO) 

160. 
-S·~/;I·~/. 

-·~";)·~9. 

-'~"~'~'~j • 

160. 
-S'9'~/·~/. 

-$";>';;';>. 
-9')1';1",;:', 

-~·999. 
-·;?9'~;·;1. 

-S'99':". 
-99';"';1, 

145. 
-9999. 
,-9999. 
-9'';i99. 
-9999. 
-9999. 
-9';:9';'. 
-';>9';";'. 
-~/"(-"i9. 

--;i9S"';I, 
160. 

-9·;')·~/9. 

-~)·:'I·~/'~/. 

-~i999. 

-9S·';19. 
-~)99·;--1. 

150. 
-~)~/~/·?"'. 

-~':,"~'7, 
-';)9';";", 

TIDE 

O. 7 
-9. 9 

O. /:.. 
-9. 9 

O. 4 
-9. 9 

(I. 0 
-9.0;' 

I). 0 
-9. '-;, 
-0. 1 
-'il, ';1 

0. 2 
-':1.9 

O. 5 
-.~). 9 

O. 7 
-·~/. 9 

O. :3 
-9. '~I 

O . ." 
-9. ~I 

1. 1 
-9. 9 

O. /:.. 
-·i>.9 

.-, ". v. ·oJ 

-9. 9 
O. 2 

-9. 9 
O. 0 

-·~/. ';I 

VHiBILITY- A""ALIVEi S=-STLlN"lED; D=DEAO 

TEMP. 
(C) 

1:3. e 
2~;. 0 
1:::' S 
2~5. 0 
1::::. 1 
2:;:,5 
18.5 
22. 5 
1:3. () 
22. 0 
1:::::. () 
21. 5 
19. 0 
2·l.O 
19. () 
25. 0 
1:::.5 
26. 0 
1:::. 5 
2:::. () 
1:::. 5 
2:~:. (I 

1;3. 9 
28. 0 
19. 0 
2::::. (I 

1:3.8 
25. 0 
1:::. /;'. 
23. 5 
18. () 
22. S 

A 

INITIAL 

o 
o 
() 

o 
o 
o 
o 
I) 

(I 

(I 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 

() 

(I 

(I 

(I 

o 
o 
o 
o 
() 

o 
o 
o 

s 

o 
o 
I) 

o 
o 
I) 

() 

o 
() 

o 
o 
(I 

o 
I) 

(I 

o 
o 
o 
o 
.) 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
(I 

(I 

PUMP STATU:,:;- P= 'n OF PUMPS OPEBATINO; M"-MODE OF OF'ERATION 

D 

I) 

(I 

o 
o 
o 
I) 

o 
(I 

I) 

I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

1 
o 
o 
o 
(I 

o 
o 
o 
o 

( 

3 HRS 

A D 

(I 

I) 

o 
(I 

o 
o 
o 
o 
(I 

o 
o 
o 
I) 

(, 

o 
o 
o 
o 
I) 

o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
I) 

I) 

o 

o 
o 
I) 

o 
o 
\) 

o 
o 
o 
o 
o 
I) 

o 
I) 

(I 

o 
o 
o 
o 
o 
o 
o 
o 

I) 

o 
I) 

o 
o 
(I 

(I 

o 

(F~FULL - T=THROTTLED - X=UNKNOWN) 
:;>T'-'STATIONi DI"-'DISCHARGE; IN"'INTAKE 

1. 2-22 

NUMBER OF INDIVlDlJALS 

6 HRS 

A D 

o 
o 
I) 

I) 

o 
o 
o 
o 
o 
() 

() 

(I 

o 
() 

o 
() 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
I) 

o 
(I 

o 
o 
o 
I) 

o 
() 

o 
o 
o 
o 
o 
o 
I) 

(I 

o 
o 
o 
1 
o 
() 

I) 

o 
o 
o 
o 
o 

12 HRS 

A 0 

o 
o 
(I 

I) 

o 
o 
o 
(I 

o 
o 
() 

o 
o 
o 
o 
I) 

o 
o 
I) 

(I 

(I 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
(I 

o 
I) 

o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
1 
o 
(I 

o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
I) 

o 
o 
o 
(I 

(I 

I) 

I) 

(I 

(I 

o 
o 
o 
() 

I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 

o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
(I 

o 
o 
() 

I) 

o 
(I 

(I 

() 

I) 

o 
o 
1 
o 
o 
o 
o 
o 
o 
(I 

o 

48 HF::3 

() D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
() 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
1 
(I 

o 
o 
o 
o 
o 
o 
I) 

72 HRS 

A D 

o 
o 
o 
() 

o 
I) 

I) 

o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 

I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
(I 

o 
o 

( 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
() 

o 
I) 

o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

I) 

o 
o 
o 
1 
(I 

o 
o 
o 
o 
o 
o 
I) 



EIHRAlt-iMENT VIABILITY-:3TRIPED BASS- LARVAE 

DATE :,H 

01;;./09/76 W 
OI;;./()';'/76 [II 

Ot./O.,,/76 IN 
0/;./09/76 01 
0~,/09/76 IN 
O{,/O':;'/76 01 
0,:'/09176 IN 
06/0';'/76 01 
O~;.j09/76 Hl 
0(./09/76 DI 
O,~,/(l9/71:, IN 
0,:,./0',:/76 DI 
0(:./09./76 IN 
('(./0917 I;;. [I I 
0(:./09/76 11,1 
0()/(>9/76 [11 

0(;./10/?6 IN 
06/10176 DI 
(Jt;,/10/76 I;'~ 

0(:,/10/76 DI 
06/10/76 Ii-! 
Oi~/10/71:, fiI 
0/:,/10/76 IN 
(.,;,/1 0/7~, III 
0,,,/10/71::. II'! 
0/;./10/76 01 
0·"./10/76 IH 
0.;'/10/76 [II 
0";·110176 HI 
0.~./10/76 DI 
0.V10/76 IN 
0."./10/76 [11 

TIME P M 
CONDo 

WMHOl 

17: 15 
17: 15 
1f:::: 10 
1:3: 10 
18:59 
1:::; 59 
19:4'" 
19:49 
20:39 
20:39 
21:27 
21:27 
23:04 
23:04 
23:49 
23:4'" 
00:43 
00:43 
17:08 
17:08 
17:55 
17:~S 

18:41 
18:41 
19:10 
19:20 
20:06 
20:06 
20:54 
20:54 
22: :;:0 
22:30 

4 X H:,O. 
o X -S';'-;1';'. 
4 X -$'995/, 
o X -S·9·;I·~. 

4 X -S';-"?'? 
o X -$'999. 
4 X 160. 
I) X -;""'''';1. 
4 X 140. 
(I X -99';19. 
4 X -'i"~'~"i' . 
o X -9·~/9,? 

4 X 160. 
o X -9','9','. 
4 X -~)":.t·~r;J. 

o X -';)';:";"9. 
4 X 160. 
o X -~i·;;99. 

.. X 165. 
4 X -~i9·"9. 

4 X -':1'''';'',,'. 
4 X -~)':;i9·;;. 

4 X -~;9':':9. 

o X -";::i999. 
4 X -999.". 
o X -9.,,99. 
4 X 163. 
o X -9";1'7'';'. 
4- X 165. 
4 X .... ·;J'i9'i1• 

4 X -90;1'7'9. 
o X -·;J·~J·~J9. 

TIDE 

O. 0 
-9, 9 

O. ::; 
-''i', '~I 

O. ::;: 
-'"iI, ';I 

O. '7 
-9. '7 

1.0 
-)'.5' 

1.0 
-'il. 9 

O. ::: 
--9. 9 

O. 7 
-';:.9 

O. 3 
--;1,9 
-0. 3 
-9. ~i' 

o. 
-9, 9 

O. 5 
~9. "il 

O. :3 
.....9 . .-:; 

O. :3 
-9. '-;1 

1.0 
-';'1.9 

O. l' 
-9. ';I 

VIABILITY- A;ALIVE. $;STUNNED; D~DEAD 

TEMF'. 
(C) 

I C, ? 
'. -

26. ~) 

1~ 0 
~.O 

1~ 0 
n5 
1~ 3 
27. 9 
10 ? 

~O 
19. 0 
27. 2 
1~ 0 
28. 0 
I~ 0 
29. 0 
18. 8 
2::::.5 
19.2 
2';".0 
l'~/. ~ 

29. 0 
1·~J. 5 
2';J. :=.3 

19. 5 
29. 0 
1.". 7 
2';1. 0 
l Q c· 

1'. OJ 

2':'1.5 
19. :3 
2:;'- (I 

A 

INITIAL 

o 
o 
o 
o 
o 
o 
o 

° o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 

S 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
I) 

o 
I) 

o 
(I 

D 

PUi"IP ::HATU::.- f'= 41 OF F'UMPS OPERATING. t1=:I"IODE OF OPERATION 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
(I 

(I 

o 
o 
o 
o 
o 
(I 

o 
o 
1 
o 
o 
o 
(I 

o 
o 

::: l-tRS 

A D 

o 
o 
o 
o 
o 
(I 

o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
(I 

1 
o 
o 
(I 

o 
o 
I) 

o 
(I 

o 
o 
1 
o 
o 
o 
o 
o 
(I 

(F"'FULL - T='THROTTLED - X="UNKNOWN) 
ST=STATION; DI=DISCHARGEI I~=INTAKE 

1. 2-23 

NUI1BER OF INDIVIDUALS 

/:; HRS 

A D 

o 
o 
o 
(; 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
(I 

o 
o 
I) 

(I 

(I 

o 
o 
1 
o 
o 
o 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
I) 

o 
(I 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 

12 HHS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
(> 

o 
o 
o 
1 
o 
o 
o 

o 
o 
o 
I) 

o 
o 
o 
o 
(I 

o 
I) 

o 
o 
o 
1 
o 
I) 

I) 

I) 

o 
o 
o 
o 
o 
o 
1 
I) 

I) 

o 
o 
o 
o 

24 HRS 

A D 

o 
o 
(I 

o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
(I 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
1 
o 
(I 

I) 

I) 

o 
o 
I) 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
I) 

I) 

o 
o 
o 
o 
o 
(I 

o 
1 
o 
o 
I) 

o 
o 
o 

4:::: HR:3 

{\ D 

(I 

o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
1 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
(I 

o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
(I 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

1 
(I 

o 
o 
o 
o 
I) 

96 HRS 

A [I 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

I) 

o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 

o 
o 
o 
o 
(I 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 



( 

E}:rRAII'!NENT Vlc\BII. lTY-STRIPED BA~:S- LAfNAE 

DATE 

O,~.fl(1/76 

06/10.176 
0.:,/10/76 
,)<'.'/10/76 
0/,/11/76 
OtO/l1/7/.:.. 
O~·/14/71=. 
0(·/14/76 
O~:.f 14/7~. 

')1 . ./ 14/76 
tV:./ 11f /7 I;. 
0(:./1 I'd 7 (;;. 
O~)/~.4/7(:.. 

0(./14/76 
ul.../ L4/7,'.:. 
ij.::./ 1 'l /7 (;;. 
O(;./14/7/.:.. 
0(;./14/7/;. 
0,::./14/7/;. 
0(./24/7/;. 
(>,"./14/76 
0(:,/1 LI/7/;. 
O·:':./! ~::::;'/7 ,~, 
Ot;~ . ./ 1 ~;'/7 6 
1)(:./ 1 '~;/7 6 
0(:./15/76 
0,,,0/ 1 ~"j/71:;, 
01::./1~i/7/':" 

Of':'/15l76 
0,:. / i ~~t/I' (:. 
O,~./ 1 :.;i/ 7 6 
t)';'/1~/76 

::;:T TIME P M 

IN 2:;': 12 
[II 23: 12 
IIJ 24:00 
DI 24.;00 
11\1 00: 50 
DI 00:::'0 
IN 17:00 
Dr 17: 00 
HI 17: ~::;~~; 

D I 17: 5~~; 
Ifi U:::: Ii':\ 
[II 1::::: IiO 
HI 19:2') 
[t I 1 ';': 2',: 
Hi 20: 17 
[11 20: 17 
IN 21:tY' 
[I I 21: (19 
II~ 22. w::: 
[11 22: I.::: 
IN 23:30 
[II 23: ::::0 
11'./ 00: 1/1 
DI 0(-,: 14 
IN 01:01 
DI 01: (\ 1 
IN !CO: :~;:::: 

[II 11;.: ~.::: 

HI 17:~2 
[II 17: ~"j2 
IN H::: :;:7 
[II 1[:): ::':7 

4 X 
I) X 
4 X 
I) X 
4 }{ 
o X 
4 X 
o X 
4 X 
o X 
4 X 
(I X 
-1 X 
o X 
-1 X 
(I X 
4 X 
I) X 
4 X 
I) X 
4 X 
(I X 
-1 X 
o X 
4 X 
(l X 
4 X 
o X 
-1 X 
o X 
4 X 
(I X 

CONDo 
(UMHO) 

-'i·'·'p'r/9. 
-5'999. 
-5'999. 
-·~'·~/99. 

160. 
-~19·y·;J. 

210. 
--:";'99. 
-S~999. 

-~:';I·;";I. 

-99·~/9. 

-9":)9';'. 
-·;.J9·~J9. 

-9';;"';;";-', 
_·;I·~i·~J·::#I. 

-'?'9 i3;·'? 
21(l. 

-9999. 
_~i·;/~.)·;·. 

-99·;:'~"'·. 

-~J·~j99. 

-~i'~J9·;I. 

-';";:19';-'. 
-~/999. 

1',/0. 
--:'99·~J. 

200. 
-':i9';:";'. 
-9999. 
-9'i'::'9. 
-9~/·"i,'? 

-,:,';'99. 

TEI"IP. 
TIDE (el 

o. 0;' 
-9. ':) 

O. 9 
-'::1,9 

O. 4 
-';1.51 

I). 0 
-9, 9 
-0. 2 
_';,', ";l 

-0. 3 
-9. 9 
-Q 4 
-9. 9 
-0. 4 
-9. 9 

O. 0 
-9. 9 
Q5 

-9. 9 
0.7 

-9. ';' 
O. ::: 

-9. 'il 
(I . ." 

-9. '~I 

o. 
-";l,9 

O. 0 
-";1, '::.' 
-0. 1 
-'? .~ .. 

20. 0 
2:::,5 
19.8 
26. 5 
1';'. 6 
2J. 0 
1-;'. II 
29.0 
19. !":~ 

2':".0 
19.0 
29. () 
19. I) 

2';',0 
1';1, 5 
29. 0 
1 ';1. ~5 

2';-1,0 

19. 5 
27. 0 
1';."',5 
2,~" 0 
1'::',5 
21;,.0 
1';l.5 
2~t. ~5 

19. 9 
~o 

mo 
30. (I 

20.0 
3Q 0 

VIADJl.JTY- A=ALIVEi S=STUNNEDi D~DEAD 

INITIAL 

A 

(I 

(I 

o 
o 
(I 

o 
o 
o 
(I 

1 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
2 

o 
o 
(I 

o 
o 
(I 

o 
o 

s 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
I) 

(I 

o 
o 
o 
1 
o 
(I 

o 
1 
o 
o 
(I 

o 
o 
o 
o 
o 

PUMP :::TATU:=:- Fc~ tf OF PUt1F'S OF'EHATINGi l"I"'t'IODE OF OPERATION 

D 

o 
1 
o 
o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 

:::: HR::; 

A D 

0' 
(I 

o 
o 
(I 

o 
o 
o 
o 
1 
o 
o 
(I 

o 
o 
o 
(I 

o 
1 
o 
o 
2 
2 
o 
o 
o 
o 
(I 

o 
(I 

o 

o 
1 
o 
o 
o 
(I 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

1 
o 
o 
(I 

o 
1 
(I 

I) 

o 
o 
I) 

1 

(F'''FULL - T'''THROTTLED - X='UN!<NOWN) 
ST'~::::T()TIONj DI'''DI:::U-I1''1RGEi II~'=INTAf<E 

1. 2-24 

NUMBER OF INDIVIDUALS 

6 HR:3 

A D 

1 
o 
«) 

o 
o 
(I 

o 
o 
o 
I) 

1 
o 
I) 

o 
o 
o 
o 
o 
o 
(I 

I) 

o 
2 
2 
o 
o 
o 
(I 

o 
o 
o 
o 

o 
1 
o 
o 
o 
o 
o 
1 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
.-, 
"-

o 
o 
o 
1 
o 
1 
o 
o 
(I 

o 
o 

12 HRS 

A 0 

o 
(I 

(I 

o 
o 
o 
o 
o 
o 
1 
(1 

o 
(; 

(I 

o 
I) 

o 
(I 

o 
o 
o 
2 
2 
o 
o 
o 
o 
o 
(I 

o 
o 

I) 

1 
o 
I) 

o 
I) 

o 
1 
o 
I) 

o 
o 
'0 
o 
o 
(I 

o 
(I 

(I 

2 
(I 

o 
(I 

1 
o 
1 
o 
o 
o 
o 
o 
1 

2.q· HRS 

A D 

(I 

o 
o 
o 
o 
o 
o 
o 
<) 

1 
o 
I) 

o 
(I 

o 
o 
I) 

o 
o 
o 
o 
2 

o 
o 
o 
o 
o 
o 
I) 

o 

(I 

1 
o 
o 
o 
o 
o 
1 
I) 

I) 

o 
o 
o 
o 
(I 

(I 

o 
o 
o 
2 
o 
o 
o 
2 
o 
1 
I) 

o 
o 
(I 

(I 

1 

.q.:::: HR~; 

() D 

I) 

o 
I) 

o 
o 
(\ 

o 
o 
I) 

!) 

o 
o 
I) 

I) 

o 
\) 

I) 

(\ 

~) 

o 
2 

o 
o 
I) 

I) 

I) 

() 

~) 

\) 

(I 

1 
o 
o 
o 
o 
<) 

1 
o 
o 
o 
(I 

o 
o 
(I 

o 
I) 

o 
(I 

2 
(I 

o 
o 
2 
o 
1 
o 
o 
o 
I) 

o 
1 

.72 HRS 

A D 

1 
o 
o 
I) 

o. 
o 
o 
o 
I) 

(I 

1 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
(I 

(I 

o 
o 
o 
o 

o 
1 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
I) 

o 
(I 

o 
o 
2 
o 
o 
1 
2 
o 
1 
o 
o 
o 
o 
o 
1 

96 HRS 

A D 

1 
o 
o 
o 
(I 

o 
o 
o 
(I 

I) 

1 
o 
o 
o 
o 
(I 

(I 

o 
o 
o 
o 
o 
1 
1 
(I 

(I 

(I 

o 
o 
o 
(I 

o 

o 
1 
o 
I) 

o 
o 
o 
1 
o 
o 
o 
o 
(I 

o 
I) 

I) 

o 
(I 

o 
2 
o 
o 
1 
2 
o 
1 
o 
o 
(I 

o 
(I 

1 



( 

EhTRAlt-.NENT VIABILITY-STRIPED BA:::::;'- LARVAE 

DATE 

(I~,./ 15,/7 i:., 
O~·/13/71;' 

O.~.f 1 ~5/71~' 
(l.:,,'/l ::'./7 I;, 
O,~,/15'/7 I;, 

O/':'/l~i'/76 

0(,/1 S'/71:., 
Ol;;./ 15/71:.. 
(I{~ .. / 1 ~i/71;,. 
0,"./ 1 ~J/7I:., 
<),e,/11;../76 
Oi~/ll;.,/76 

0·.:·/16/7/:.. 
O·~,/II;.'/7/:" 

(V,./ 11:.,/7 /:.. 
(l.~./ 16/76 
(;1.:./16/7 I;, 
01.,,/1,':./76 
0,::./ li:../71:.. 
0.,,/11:../71:., 
0,:;./1/.:../76 
()i·.,/11;../7/::. 
06/16/76 
0-,./16/76 
O-~/16/76 

06/16/76 
0",.116.176 
(li"N6.17/:.. 
06.116.176 
0/,/16/76 
0,':. f 11:../'76 
Ck./i6/76 

::::T TINE P M 
CONDo 

(t:MHO) 

HI 1',': 2f:.. 
[II 19' 26 
Itl 20: 1.':, 
DI 20: 16 
IN 21: ::::::: 
01 21: 3:3 
If.! 22:27 
Dl 22:27 
HI 2:;:: 1::: 
DI 2::::: 13 
HI 00: 02 
[II 00:02 
IIJ 00: 47 
DI 00: ,17 
It-! 1~,: 2,1 
[II 16: 24 
H~ 1'7: 11 
DI 17:11 
IN 1:3: 0::: 
DI 1:3: 03 
III 19:02 
[II 19: (I:! 
IN 1',': 50 
DI 19: ~:;O 
HI 2,): <12 
DT 20:42 
11'1 21: 29 
DI 21: 2',' 
IN 23:05 
[II 2:3: O~; 
HI 23::3::;: 
DI 2:;:: 53 

4 X --;·"r·~J9. 

o X -.,"i"""" 
4 X --;'99;1, 
o X -·~";199. 

4 X -St9~/·~. 

o X -;/~/·;I·;I. 

4 X --;1·~/99. 

o X -';'~1'~/9. 

4 X 1 ~'(I. 
o X -·~'·?·~)9. 

4 X -"i'';l';'i9. 
o X -·~/~/S'9. 

4 X 180. 
(I X -'il';l';"i'. 
4 X 190. 
o X -9·~J99. 

4 X--;;')';'9. 
(I X -9',",:';'. 
4 X -0;;999. 
o X -';:'99','. 
4 X -~i999. 

o X -',)';'",9. 
4 X -·;19·;I·~/. 

o X -',)','99. 
4 X 1','1). 
o X -9999. 
4 X _':")";1';19. 
o X -·)99·~/. 

4 X -9·~J;J·;I. 

o X -'i'-;-99. 
4 X -',it"l';"i'. 
o X -':;":"'';)';''. 

TEI'IP. 
TIDE (C) 

-0. :3 

-'?l. '" 
-0. 4 
-9. 9 
-0. 2 
-';'1,9 

-0. 1 
-9. ';'1 

O. 4 
-';'1,9 

"). /::' 
-9. 9 

(I. 7 
-9. 9 

(I. /:.. 

-''iI, ';I 

O. 4 
_''::, ';1 

o. 
-';',9 

O. (I 

-9. 9 
-0. 1 
_I~J. ii) 
-0, :3 
-9, .::} 

-0. 2 
-'iJ, '~J 

(I. 0 
-9. ';' 

O. Ij 

-';1,9 

~o 

30. 0 
~O 
~(I 

~.O 

3Q 0 
~o 

~.O 

~.2 

~.O 

~.O 

~O 
~(I 

::!::~. 0 
20. 5 
31.0 
21.0 
:;:0. ~3 

21. (l 

::::1. 0 
21. (I 

2:3.0 
20. (I 

28. 0 
20. 1 
24.5 
~.(I 

24. 0 
20. 0 
21. 5 
20. 0 
21. 0 

VIABILITY- A={~LIVE; S=STUNI-JED; D=DEAD 

INITIAL 

A 

o 
(I 

o 
o 
o 
o 
(I 

(I 

o 
o 
o 
I) 

:3 
o 
o 
o 
o 
o 
'"i! 
(I 

(I 

I) 

(I 

2 

(I 

H· 
.-, ... 
3 

s 

o 
o 
(I 

o 
I) 

(I 

(I 

(I 

o 
o 
o 
I) 

o 
(I. 

o 
o 
o 
(I 

(} 

o 
(I 

o 
o 
1 
I) 

I) 

o 
2 
1 
1 

PUI'1P ::::Tf)TIJ::::·- F'"' H OF PUI"IF'S OPEF:ATING; 11"'1100E OF OPERATION 

D 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
:3 
(I 

(I 

1 
3 

(I 

o 
(I 

1 
(I 

1 
I) 

I) 

() 

I) 

1 
(I 

o 
I) 

:~: 

(I 

7 

:::: HRS 

A D 

I) 

(I 

C 
(; 

o 
o 
o 
I) 

o 
o 
(I 

I) 

3 
(I 

I) 

(I 

(I 

(I 

-;> 
(I 

I) 

o 
o 
::: 

o 
15 

2 

o 
I) 

(I 

o 
o 
(I 

o 
(I 

I) 

. ;,. 

o 
o 
1 
:3 
1 
(I 

o 
(I 

1 
I) 

1 
1 
1 
o 
o 
1 
(I 

o 
o 
4 
2 
';1 

(F~FIJLL - T=THROTTLED - X=IJNKNOWNl 
S f'"STAT ION; D I:D I :::CHI·',RGEi I I'~"' 1 NT ()t'~E 

1. 2-25 

NUMBER OF INDIVIDUALS 

I;, HRS 

A D 

(I 

I) 

o 
o 
(I 

I) 

I) 

o 
o 
I) 

o 
I) 

3 
(I 

o 
o 
I) 

I) 

9 
(I 

1 
1 
I) 

I) 

o 
2 
1 
1 
(I 

10 
1 
2 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
:3 
o 
I) 

1 
3 

o 
o 
(I 

1 
o 
1 
1 

o 
o 
2 
o 
o 
(I 

';' 
.") ... 
9 

12 HRS 

A D 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
I) 

(I 

o 
o 
o 
::: 
(I 

(I 

o 
o 
o 
2 

o 
o 
I) 

(I 

I) 

o 
I) 

o 
o 
3 
o 
I) 

1 
3 

(I 

o 
o 
2 
I) 

1 
2 

o 
I) 

2 
o 
o 
o (I 

6 
1 

13 
2 

2 ':.' 

2'1 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
(I 

I) 

o 
I) 

(I 

3 
I) 

(I 

o 
o 
(I 

5 
o 
1 
(I 

o 
o 
(I 
. .., 
'" 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
'.: . 
I) 

I) 

1 
3 

o 
I) 

o 
'" '-' o 
1 
2 

I) 

o 
::: 
o 1 

o 
o 
4 
1 

o 
15 

2 
2 9 

4::; HRS 

() D 

I) 

o 
;) 

o 
o 
o 
(I 

o 
\) 

;) 

o 
o 
.3 
i) 

(I 

(\ 

I) 

(i 

4 
(I 

o 
(I 

o 
<) 

o 

o 
o 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
3 
o 
o 
1 
3 
1 
o 
o 
o 
6 
o 
1 
2 
1 
o 
(I 

4 
o 
1 
o 

1::: 
2 

2 9 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
:;: 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

3 
o 
o 
1 
3 
1 
o 
o 
o 
6 
o 

2 
1 
o 
o 
4 
o 
1 
o 

o 
o 
4 
o 
1 
o 
o 
I) 

(I 

I) 

1 
o 
o 
1 
1 

1:3 
2 

2 9 

96 HRS 

A D 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
(I 

3 
o 
o 
o 
o 
o 
3 

o 
o 
(I 

o 
I) 

o 
o 
o 
o 
3 
o 
o 
1 
3 
1 
o 
o 
(I 

7 
(I 

1 
2 
1 
I) 

(I 

4 
o 
1 
o 

o 
1 
o 
o 
o 
o 
o 
1 
I) 

o 
o 
o 

1'? 
3 

2 '" 



( 

ENTRAINMENT VIABILITY-~;TRIF'ED BASS- LARVAE 

DATE 

06/17/7/::.. 
06/17/76 
O,~./ 1 7/7 C' 
(l/,J17.176 
06.!17/76 
.)/.:../17/76 
01;./17/71:.. 
01;./17/76 
Ot./17.i76 
01;./17/76 
0(./17/76 
0,:./17/76 
O~·/17/76 

06/17/76 
O~./17/71> 

01;./17/76 
0~./17/76 

O~./17/76 

0,'./ 1 ::: 171::.. 
().~./·1 :::;.I7,~, 

0(./1::;/76 
01.:./1 :::/7 t. 
0(./21/76 
1),:./21.171::.. 
0(,/21.176 
0{;./21/76 
0(;./21/76 
0/:·/21 /7 .~> 
0(;./21/76 
06/21/76 
06/21/76 
06/21/71.:. 

ST TIME 

Itl 16: :;::;: 
DI 16: :.:;:.-; 
IN 17: 1'>', 
DI 17: 1')' 
IN 18:05 
DI 18: 0::. 
1I~ 18: 4',' 
DI 1:::: 49 
IN 19:::::~5 

[II 19: ::::~:.:i 

IN 20:23 
DI 20: 2:~: 
II'; 21: 0::: 
DI 21: 0::; 
IN 22: :;:::: 
[II 22: 3::: 
11'·1 2::::: 2:::: 
DI 2;;:; 2:3 
11·1 CO: 10 
Dr 00: 10 
IN 00: ~;~~; 
DI 00:55 
IN 11:..: 40 
DI 16: l~O 
IN 17;27 
[II 17; 27 
IN 1:;::; 1~j 

[II 1:':::; 15 
It~ 19; 0:::: 
DI 19: 0:::: 
IN 19:4:3 
DI 19: 4:::: 

P M 

4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
(I X 
4 X 
o x 
ij. x 
o X 
4 X 
o X 
4 X 
(I X 
4 X 
(I X 
4 X 
o X 
4 X 
I) X 
4 X 
o X 
4 X 
(I X 
4 X 
o X 
4 X 
o x 

CONDo 
(l'NHO) 

1::50. 
-$SJ'i9. 
-$9':.'9. 
-;:'999. 
-S"~J'~J9 . 
-·;·99~/. 

-s' ':1 ':'I 9. 
-$'999~ 

-~·'999. 

-$1999. 
-9';";",. 
-S'';I';/";( 

175. 
-~·9·::)9. 

-·~'999. 
--;I·~/·;I·;':·. 

_&;";:'$'9. 
-'i":'}';19. 
-~'·;)·:'I·"il. 

-'~f··f,l·~/~J. 

170. 
--;1·?9·~. 

140. 
-9S/99. 

131. 
-999~J. 

l~O. 
-~i9·;r;l. 

150. 
-9·~/·~/·~i. 

1::.0. 
-~)99·;1. 

TEMP. 
TID,E (C) 

0.1:.. 
-9. 9 

t).5 

_~J. '~I 

O. 2 
-9. '~I 

O. 1 
-9.5' 

O. 0 
-9 ';1 
-:0. 2 
-':",9 
-0. 2 
-9. 9 
-0. 3 
--9. ';'1 

-0. 
-9. 9 

o. 
-';1, ':i' 

O. iJ. 
-9. 9 

O. 5 
-~;.:. '~I 

O. 7 
-9. 9 

O. ::: 
-9. "'if 

O. :'3 
-9. 9 

O. ::: 
-9. 9 

20. S 
22.0 
21. (I 
22. 0 
21. 0 
22. 5 
21. (I 

22.5 
21. 0 
22. 0 
20. 5 
21.5 
20. 6 
21. 0 
:20. 5 
21. (I 

21. 0 
21. 0 
20. ~:. 

21. (I 

21. 0 
21. (I 

24. 0 
::~:3. (> 

24. 5 
32. 5 
23. £) 
32. ~i 
26. 0 
:~:2. 5 
2~3. 0 
:31. ~ 

VIABILlTY- A'"'ALIVEi :3=:3TUNNEDi D~DEA[t 

A 

INITIAL 

(I 

o 
(I 

1 
7 
o 
1 
2 
4 
2 
2 

-, 
"" o 
1 
2 

6 
(I 

:3 
o 
(I 

o 
(I 

o 
(I 

o 
(I 

o 
o 

s 
(I 

o 
(I 

1 
o 
(I 

o 
(I 

(I 

o 
(I 

o 
1 
1 
1 
(I 

o 
1 
1 
1 
o 
o 
(I 

(I 

o 
(I 

o 
o 
o 
o 

o 
(I 

1 
1 

o 
(I 
(I 

o 
o 
(I 

1 
(I 

(I 

1 
o 
o 
2 
o 
(I 

9 
(I 

4 
o 
o 
(I 

1 
o 
o 
o 
(I 

(I 

(I 

'( 

:;: HR:;;; 

A D 

o 
o 
I) 

1 
7 
(I 

1 
1 
4 
2 
2 
1 
1 
2 
o 
2 

2 

(I 

1 
1 
2 

o 
o 
1 
o 
o 
1 
(I 

(I 

2 

o 
3 
(I 

(I 

= •• 1 11 

3 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
= ~I 

(I 

o 
o 
1 
I) 

o 
I) 

(I 

o 
(I 

PUNf" :::HATU::;- P= U OF PUMPS OPERATINGi 1'1"'-I"IODE OF OPERATION 
(F'-'·FULL - T"THROTTLE.D - X""'UNKNOWN) 

ST=STATIONi DJ~[tISCHARGE; Itl=INTAKE 

1. 2-26 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
(I 

I) 

1 
7 
o 
I) 

1 
3 
2 
o 
1 
1 
2 
o 
-, .. 

o 
1 
1 
2 
1 
(I 

1 
1 
1 
o 
3 
o 
I) 

2 

o 
3 
(I 

(I 
2 
1 
4 
1 

1
_, ... 

3 
(I 

I) 

I) 

o 
o 
o 
(I 

I) 

o 
o 

o 
5 
I) 

(I 

(I 

1 
o 
o 
o 
o 
(I 

o 

12 HRS 

A D 

(I 

(I 

o 
1 
5 
(I 

o 
1 
3 
2 
(I 

1 
1 
2 
o 
2 
I) 

2 

(I 

1 
1 
2 
::: 
I) 

1 
1 
~ 
(I 

3 
I) 

o 
':' 

1 
I) 

4 
o 
o 

4 
I) 

I':' 
1 

:;: 
o 
o 
o 
o 
(I 

o 
o 
(I 

(I 

(I 

~ 
•• 1 

o 
o 
(I 

1 
(I 

o 
o 
o 
o 
(I 

24 HRS 

A D 

o 
I) 

o 
o 
5 
I) 
(I 

1 
3 
2 
o 
1 
1 
2 
o 
1 
o 
2 
1 
4 
(I 

2 
(I 

o 
(I 

(I 

(I 

I) 

(I 

(I 

o 
(I 

(I 

1 
1 
3 
-:0 
'-' 
(I 

1 
1 
1 
I) 

:;; 
o 
(I 

2 
1 
1 
4 
o 
o 

12 
1 
6 
(I 

(I 

o 
1 
I) 

o 
I) 

(I 

o 
(I 

4::: HHS 

" D 
o 
o 
(I 

I) 

5 
() 

o 

:3 

(1 

2 
o 

o 
2 

2 
o 
:2 
t) 

o 
\) 

I) 

o 
(I 

o 
(I 

o 
o 

I) 

1 
1 
3 
3 
o 
1 
1 
1 
1 
3 
I) 

(I 

2 
1 
1 
4 
o 
(I 

14 
1 
6 
o 
(I 

o 
1 
o 
o 
I) 

o 
(I 

(I 

72 HRS 

. A D 

o 
o 
o 
(I 

4 
(I 

I) 

1 
2 
1 
o 
1 
1 
2 
o 
1 
(I 

2 
1 
2 
o 
1 
o 
(I 

o 
o 
(I 

o 
(I 

(I 

(I 

(I 

o 
1 
1 
3 
4 
o 
1 
1 
2 
1 
:3 
(I 

o 
2 
1 
1 
4 
(I 

o 
14 

1 
7 
o 
Q 
(I 

1 
o 
I) 

(I 

(I 

(I 

(I 

( 

96 HRS 

A D 

o 
o 
(I 

o 
4 
(I 

o 
o 
2 
1 
(I 

1 
1 
:2 
o 
1 
o 
:2 

:2 
o 
1 
o 
o 
(I 

o 
o 
(I 

(I 

(I 

o 
I) 

(I 

1 
1 
3 
4 
(I 

1 
2 
2 
1 
3 
(I 

(I 

2 
1 
1 
4 
o 
o 

14 
1 
7 
o 
o 
o 
1 
(I 

o 
(I 

o 
(I 

o 



( 

Eri·'RAH.:~\£NT VIABILITY-STRIPED BA:~S- LARVAE 

DATE ~:n 

O~,f21/76 IN 
0(;'/21/7~., DT 
O{./21 /76 II~ 

06/21/71... D I 
0(./21/76 IN 
O~'/Llf76 [I 
O(:./21/7t;:. IN 
1).::./21/7t. [,I 
0(I22.176 IN 
0(,/22/76 [:1 
06f22/76 IN 
0(./'::.2.176 DI 
0(:./22.17;'. 1 j"j 
1);,,/:'2/76 D1 
(};::./~::?/7f:.. Il"j 

O/:-/22/7'~. DI 
0/.:,/22/76 HI 
1)'.:.F22l7t;:. DI 
("::,/22/7 I:, IN 
(k./2.2l7(. [II 

0,'./22/76 HI 
OS/2::f71:, III 
0.::,/22/71:., HI 
(1o';../L2/71:.. [II 

(1,':,./22/76 III 
1)"./22/71:> [II 

0,:.122/76 ItJ 
0/:./22/7/;.. D1 
(I.~./23/7(. 11>1 
O,~/2::;:116 Dl 
0/::,/2::':/76 IN 
O,~./2::':/7 6 D 1 

Tlt1E P M 

20: :;!t) 

20: ::':0 
21: 17 
21: 17 
2::::: 11 
2::':: 11 
23: ~_i(:. 

23:~h 

1)0:41 
00:41 
16:37 
16:37 
17:25 
17: 2~~~ 
Ie:: 10 
1:'::: 10 
1:3: ~~;7 
1;::: ~7 
19: -1'1 
1';': lj.ll· 
20: :~; . .':, 
20: 3/;' 
21:~3 

21: ';:'3 
22: ::.,·~I 

12:59 
23: il.~, 
23: 'l(' 
(1): ::::7 
(1):37 
01: 1 ".i 
01: 19 

4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
(I X 
4 X 
o X 
4 X 
I) X 
4 X 
I) X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
I) X 
2 X 
o X 
2 X 
o X 
2 X 
I) X 
2 X 
o x 

(OND. 
(t'NH:) 

150. 
-S·9·;;r·~J. 

160. 
-*~Ia;"~i9 . 

170. 
-~'9·;J·;I. 

250. 
--;'99";', 

350. 
-';";;9';1. 
-~/9·5"I'~/. 

-.:. ... 'iJ.~J'? 

2'10. 
-';'999, 
-';i~:·99. 

_·:i·;:"~J·~J. 

-':;':'1';19. 
-';1"';199 
-999'7'. 
-9'7)99. 
-';199':'1. 
-·:i99·~J. 

2,:·0. 
-·)'i9';-I. 
-99";.i·~/. 

-9·'iI'~I·'iI. 

-~;."S'99. 

-·)·i9·~'. 

-·~)99·'i'. 

-i'i'99·~". 

2(:,0. 
-9·~"·?·~J. 

TEMF'. 
TIDE (C) 

o. /:.. 
-9. ';1 

O. 5 
-';1.9" 

(I. ::.: 

-'9.9 
O. 2 

--9.9 
I). 0 

-9. 9 
I). 4 

_"~? ';1 
O. 5 

-9. ':,' 
O. 7 

-? 9 
O. 7 

_'~1. ';'1 

O. 7 
-9. 9 

O. 7 
--9, 9 

O. /:.. 
_.;~. ';1 

o. ::.: 
-';'. ';I 

(}. 2 
-';1.9 

0, 
-9. 9 
-,0. 1 
--9. ':'1 

2~. 5 
32. 5 
2~;. 0 
32. 0 
22. i::: 
2:~:. 0 
2;~~. 0 
2:::i.O 
22. 5 
2:::,0 
2:3. 0 
::::3. (I 

22. ::: 
33.0 
23. 0 
33. I) 

2a I) 
33. 0 
23.0 
~.O 

2a 0 
:33. (j 

22. 5 
:33.0 
22. ~~ 

::':::::. (I 

22. 5 
:~;2 0 
2:~. ::'i 
:;:2.0 
22. i(. 

::::1. I) 

VI(.,BlI..ITY- A"·ALIVE; S'-':3TUNhIED; D",DEAD 

INITIAL 

AS' D 

o 
(I 

(I 

(I 

I) 

I) 

o 
(I 

o 
I) 

I) 

o 
I) 

o 
o 
o 
I) 

o 
1 
1 
o 
I) 

I) 

I) 

o 
I) 

o 
o 
1 
o 
I) 

o 
1 
o 
I) 

I) 

I) 

o 
o 
o 
I) 

o 
o 
(I 

I) 

I) 

1 
o 
o 
o 
o 
I) 

I) 

o 
o 
I) 

o 
o 

PUriF' ::;T{HU:,,;- po, H OF F'UrlPS OPERATINGi M=I"iODE OF OPEf.:ATION 

(I 

(I 

I) 

1 
I) 

1 
I) 

1 
1 
", ... 
I) 

o 
I) 

o 
o 
o 
I) 

o 
o 
o 
1 
1 
o 
o 
o 
o 
(I 

o 
I) 

(I 

1 
1 

:3 HHS 

A D 

1 
(I 

o 
o 
(I 

1 
(I 

o 
o 
o 
I) 

o 
(I 

o 
(I 

o 
o 
o 
I) 

I) 

.) 

1 
1 
I) 

I) 

I) 

o 
I) 

I) 

I) 

o 

I) 

o 
1 
1 
o 
1 
1 
2 

2 
o 
I) 

(I 

(I 

(I 

I) 

c
o 
I) 

o 
2 
1 
(I 

o 
I) 

I) 

I) 

I) 

(I 

1 
2 

(F"FULL - T' Tiff-:OTTlLD - X",UNVNOlJN) 
ST~STATIONi Dl""DI:=;(:I~AF·:OE; I.\l='INTAKE 

1. 2-27 

NUI'1BER OF INDIVIDUALS 

6 HR::: 

A I) 

1 
I) 

(I 

Q 
I) 

1 
o 
o 
I) 

(I 

o 
o 
(I 

(I 

I) 

I) 

o 
o 
o 
I) 

o 
I) 

o 
(I 

o 
I) 

I) 

o 
I) 

I) 

I) 

o 
o 
1 
1 
(I 

1 
1 
2 

2 
(I 

I) 

o 
o 
(I 

(I 

o 
o 
o 
(I 
-, .... 

1 
1 
I) 

(I 

I) 

o 
o 
1 
2 

12 HRS 

A D 

1 
o 
I) 

o 
I) 

1 
(I 

(I 

(I 

o 
I) 

o 
I) 

o 
I) 

(I 

o 
o 
I) 

o 
1 
(I 

I) 

I) 

I) 

o 
I) 

(I 

o 
o 
I) 

I) 

(I 

o 
1 
1 
o 
1 
1 
2 
1 
", 
"" 
I) 

I) 

I) 

o 
o 
(I 

(I 

I) 

I) 

o 
2 

1 
1 
o 
o 
1 
I) 

I) 

o 
1 
2 

24 I-IR::; 

A D 

1 
(I 

o 
(I 

(I 

1 
o 
t) 

(I 

I) 

(I 

I) 

o 
I) 

(I 

(I 

I) 

I) 

(I 

I) 

1 
(I 

I) 

o 
o 
t) 

o 
o 
o 
o 
o 
I) 

o 
o 
1 
1 
o 
1 
1 
2 
1 
2 
(I 

o 
(I 

o 
o 
(\ 

o 
o 
I) 

(I 

2 
i 

1 
o 
(I 

I) 

(I 

(I 

1 
2 

4:=: HR::;72 HRS 

A D 

o 
(J 

I) 

(I 

o 
o 
(I 

(I 

(I 

o 
(I 

(I 

o 
(I 

(I 

(I 

o 
I) 

o 
o 
o 
o 
o 
o 
I) 

(I 

o 
o 
o 
I) 

o 
o 
1 
1 
o 
1 
1 
2 
1 
2 
(I 

I) 

o 
o 
o 
(I 

o 
o 
o 
I) 

3 

(I 

o 
1 
o 
o 
o 
1 
2 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
I) 

I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 

1 
o 
1 
1 
I) 

2 

2 
1 
2 
o 
o 
I) 

I) 

(I 

o 
o 
I) 

I) 

'0 

3 
1 
i 
1 
I) 

o 
1 
o 
o 
o 
1 
2 

96 HRS 

A 0 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 

1 
o 
1 
1 
o 
2 
1 
2 
1 
2 
(I 

(I 

o 
o 
o 
(I 

o 
I) 

o 
I) 

3 
1 

I) 

o 
1 
(I 

o 
I) 

1 
2 



( 

EhfF:AII\!NENr VIABILITY-::;TRIPED BA::S- LARVAE 

DATE ST 

O.':./2:~:/76 IN 
O~:./2:?v7f.:. DI 
01;./2::':.1'76 IN 
01.:,/2::':/76 DI 
0/':'/2.;:l71:.. IN 
(){'.1~:::::/7 I;;. D I 
0(:./2.:3/7 (:. IN 
0.::./2::::/76 [. I 
.).~ .. r':.:3/71:.. 1: I 
0/,:,/2:;:/71:.. DI 
06/2:3171::. 11·1 
(1.::./2::::/76 [I I 
O{;.l23/76 Ht 
O·::.F'L.::':F76 DI 
\) ::./ 2":':.17.1;,. ll'~ 

(I(:./"23.17/:. D I 
0.',/:::::::/71.:. ! H 
O,~/2~:: /7 {~ D I 
0·':,/2::::/76 I j·t 
O.~'/23/71::. D I 
O:.I2'Ll76 II-! 
OI':./:?L1/7,~. [11 
(~.: . .I241/7f:., !~~ 

')1:./24/76 DI 
O·~./24.l76 In 
O.V24/76 DI 
0,'>.124.176 HI 
()!;,/2I\f7/:. D I 
0".12 /1./76 III 
(;.:./2·1/76 DI 
(l/,'/:~4/71:.. IN 
01=./24/76 DI 

TIt'tE P M 

1'~.: 12 2 >~ 
16: 12 I) X 
1t.: :::;',1 2 X 
11...: 59 0 X 
17:45 2 X 
17: 4~j (I X 
1::::: 2::, :2 x 
U::: 2:;: (I X 
1';': l~~i 2 X 
1',.,: l~':; (I X 
20:01 I). X 
20:01 0 X 
20: 4·~; 4 X 
20: 4~':; (I X 
21::2:::: 4 X 
21: '2.:: I) x 
2:::::t)2 4 x 
2:::02 ox 
23: 4:::: 4 X 
23: -I:::: 0 X 
00: :31 IJ. X 
00:31 0 X 
01: (\';1 1\ X 
01: 09 0 X 
1f:.: 2') IJ. X 
11;;.: 20 0 X 
17:07 0 X 
17:0/ (I X 
17:52 4 X 
17: :=';2 I) X 
1 ::::: :;:;::; 4 x 
1::::: :;: ::; 0 X 

CONDo 
('-'MHO) 

-9999. 
-~I';"9·;J. 

450. 
-5'~)·;)1~/. 

-';}';-/'E"l9. 
-~/I;J99. 

-999'7. 
-·~/99·;J. 

4(10. 
-~i999. 

-·~/·;";I·;I. 

-9·~J·;I·~/. 

--9';"';)9. 
-99';19. 
_';:):;J ':'J ':,. 
-';19';)';1. 

<;20. 
--:/':'/';19. 

460. 
-')';;";:";-1, 

6(10. 
-~i-:/99. 

750. 
-9';19';". 

770. 
-~';J999. 

:=;15. 
-999';'1, 
-99';'1";.1. 

-'}99'i', 
-'.;1999. 
-'i999. 

TIDE 

O. 1 
-9. ';' 

O. 2 
-9, 9 

O. 5 
-';1. "':) 

O. /:.. 
-9. 9 

O. :~. 

-9. "} 
O. ::;: 

-9. ';I 
O. ;:;: 

-';1.9 
o. ;::: 

-9. ';'1 

-9. 9 
_'~J, ';1 
('.4 

-';1. ';' 
o. 

-9, ';1 
O. (I 

-9. 9 
-0. ::: 
-9. 9 

O. (I 

-'il. 9 
I). 2 

..... 9. 51 
0, :; 

-~}. ";I 

VI/;BILITY- A~"ALIVE; ::;"'::;'TUNNED; D"'DEAD 

TEMf'. 
(C) 

2::::. 0 
::::::.0 
22. 4 
33. (I 

22. 0 
:;::3.5 
23, 0 
3:3.5 
22. () 
::::::::. ~ 
2:::. 0 
::::::::, 5 
2:::::,0 
:;:::.::. ~ 
22. 0 
:'.:::3.0 
2::::.0 
:~:3. I) 

22. 5 
::':::'" (} 

22. 5 
::::3. (I 

2:'::. 0 
::::::;:. 0 
2:;:.5 
:;::4. (I 

2:;:.1;.. 

3<1. (I 

2:::, ;:; 
3·l. I) 

2::'::.0 
:2:3. ::: 

A 

INITIAL 

o 
I) 

I) 

(I 

(I 

(I 

o 
o 
o 
() 

o 
I) 

I) 

I) 

3 
o 
o 
I) 

I) 

I) 

2 
o 
1 
I) 

(I 

I) 

o 
() 

(I 

o 
1 
<) 

s 

(I 

<) 

o 
(I 

<) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 

PU!'1P :3TATU:::;·- P'" ti OF PUt'IF'::; OPEnATING; I"=-I"IODE OF OPERATION 

D 

o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
I) 

o 
o 
2 
o 
o 
(I 

o 
I) 

2 
(I 

( 

3 HRS 

A D 

o 
I) 

(I 

o 
o 
I) 

o 
o 
o 
o 
I) 

(I 

o 
o 
3 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 

o 
I) 

o 
I) 

o 
o 
o 
I) 

(I 

o 
(I 

o 
I) 

(I 

o 
I) 

(I 

I) 

-, .. 
(I 

,:,. 

(I 

o 
(I 

(I 

I) 

1 
". '-' 

o 

(Fc'FULL - T"'THROTTLED - X"'UNI(NOI~N) 

:::T;~STATIOj\f; DI'=DI::;CHARGEi IN,,'INTAt<E 

1.2-28 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

(I 

(I 

o 
(I 

o 
o 
o 
o 
(I 

o 
(I 

I) 

o 
o 
3 
(I 

I) 

I) 

(I 

(I 

(I 

o 
o 
(I 

o 
(I 

I) 

o 
(I 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
(I 

<) 

o 
I) 

1 
o 
o 
I) 

o 
o 
o 
o 
1 
2 
o 
1 
2 
o 
o 
o 
o 
o 
1 
:!: 
o 

12 HRS 

A D 

o 
(I 

(I 

I) 

o 
o 
o 
o 
(I 

() 

I) 

I) 

o 
o .-. . .:. 
o 
o 
(I 

(I 

o 
o 
o 
o 
(I 

o 
o 
(I 

o 
(I 

o 
o 
o 

o 
o 
(I 

<) 

(I 

o 
o 
o 
(I 

I) 

(I 

(I 

(I 

o 
o 
I) 

o 
I) 

1 
2 
I) 

1 
2 
o 
o 
o 
o 
o 
1 
:'.!: 
o 

24 HR::, 

A D 

o 
o 
I) 

o 
(I 

(I 

(I 

o 
o 
o 
o 
o 
(I 

o 
:3 
(I 

o 
o 
(I 

I) 

o 
o 
o 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 

(I 

o 
o 
(I 

o 
I) 

o 
I) 

o 
I) 

o 
1 
o 
o 
I) 

I) 

o 
(I 

o 
1 
-, .. 
o 
1 
2 
(I 

o 
o 
(I 

o 
1 
:;.: 
o 

4:::: HRS 

() D 

o 
n 
i) 

() 

<' 
(I 

I) 

o 
o 
(I 

t) 

() 

<) 

o 
2 
I) 

(I 

o 
(I 

o 
o 
(I 

(I 

(I 

I) 

o 
o 
o 
o 
o 
<) 

o 

o 
o 
I) 

<) 

o 
o 
o 
o 
o 
o 
<) 

1 
o 
o 
1 
<) 

o 
o 
(J 

1 
2 
(I 

1 
.-, .. 
o 
(I 

(I 

o 
o 
1 
3 
o 

72 HRS 

A D 

o 
o 
o 
I) 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
(l 

o 
(I 

o 
(I 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
o 
(I 

o 
o 
1 
2 
o 
1 
2 
o 
o 
o 
(I 

o 
1 
3 
o 

96 HRS 

A D 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

(I 

1 
o 
o 
1 
o 
o 
o 
o 
1 
2 
o 
1 
2 
o 
o 
o 
o 
o 
1 
3 
o 



EI'j fRAU:NENT VIABILITY-STRIPED BA,=S- LARVAE 

DATE 

O.~'/24/76 

0~./24/7(:. 

0,"./24/76 
O·~·/24/76 

0.:./24/76 
O·~·/24/76 
{J(0/24/7S 
O,t..,./24./7 b 

06/24/76 
',:)1::./2·4.17 (: 
,)6/':,5/76 
01 ~'/2S.f7/;' 
O·::·/2~i/76 

0·':,/2,'::;;/71:.. 
0:';·/2:::/7/:" 
Oo:'/2:::V7.~. 

0,: .. /':::::171:.. 
(ll,./:;::::/71:.. 
(j,,·.r2::::/7/.:.. 
0(./ 2,.'::.:/7 /:.. 
0/:,/2:3/76 
0,'::,/2:::':.I7/:.. 
Ck·/::,:::'V76 
1)/,./2::':./7 i:. 
0,'./2f::l76 
O/:./:2€:/76 
0/,:,,/2:':.:,/ 7 t. 
0.,./2(;:/76 
0.':./2:::':.176 
(:/0,/2:::.17 I;.. 
OI~./29/71,:. 

O/~/29.176 

COI\lD. 
ST TIME P M <UMHO) TIDE 

IN 1':,'1: 3(1 

[t I 19: ::::0 
H~ 20: 1::: 
:;::11 20; 18 
IIJ 21: 0'1 
Dl 21: 04 
ItJ 21: 55 
D1 21: ~i5 
HJ 23; :::a) 
DI 2:;:: ::::0 
IIJ 00: 17 
[II 00; 17 
IH 01: (II) 
DI (; 1: Ot) 
IIJ 16: :::a) 
DI It.: ::::0 
IN 17; 211· 
DI 17:24 
iN 19: l:~:; 

[01 1:::: 13 
IiI 19: 02 
DI 19:02 
I N 1 ';1: ~~;~.:; 

[II 19: ~S~j 
IN 20: 116 
[I I 20. 41:.. 
IN 22; ~i2 
DI 22:52 
IN 23:42 
DI 2:;:; 42 
IN 00: :;:,) 
DI 00: :3(1 

4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
/I X 
o X 
4 X 
o X 
/1 X 
o X 
II- X 
o X 
II X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
I) X 

_$';I':'J';'. 
-$'9';"';'. 
-';-'999. 
-';."-;"';19. 

7''i
'
O. 

-~·99':", 

-~'999. 

-';'9'~)'~/, 

-95/':;'9. 
_'~$"~r~/, 

_·~/':'199, 

-9'J/'?'~". 

960, 
--9''i19·~/. 

-':;';'9':;. 
-';;9';19, 
~~210, 

-';";)9'7. 
-,:).~}.~}.~}, 

-99':;'9. 
-':"999. 
-':/'~r~/·:", 

-':'999, 
-~·)999, 

-~i999, 

-9999. 
2170. 

-·-;199'~/. 

-99';/9. 
-·'!9·~/·~}. 

-9';/';1':), 

_·~J';I'~I·~/. 

O. 7 
-9. 9 

O. ::: 
-9. 9 

O. 8 
-9. 9 

0, i:: 
-';'. '? 

0, 5 
-'~/. 9 

o. :::: 
-9. '7.) 

O. 2 
-';'1. ';1 

-0. 1 
-';1, ';1 
-0, 2 
-'"i'.9 
-0 .. 4 
-9. 9 
-0. 1 
-';1,9 
0.2 

-';1. ';1 
O. 4 

-';1,9 

o. '" 
-9, ';1 

1.0 
-9, 9 

I) . ." 

-9, 9 

VIAf:IL ITY- A'''ALIVEi S=:,HUNNEDi D~'DEAD 

TEMP. 
(C) 

2~:~ 5 
34. 0 
no 
3~ 0 
23. 1 
34. 0 
2::::.5 
;;::3.5 
2::::.0 
:;i:::;.5 
23. 0 
:;::2.5 
2a 0 
n.o 
24. 0 
34. 0 
24.0 
34. 0 
24. 0 
:;:'4. ~~ 

24. I) 

34. 0 
24. ~, 

::::5.0 
24. ~ 
34. (I 

211. 1 
:;:4.5 
24. 5 
3-'1. ~ 
24. I) 

:34. ~j 

A 

INITIAL 

o 
o 
o 
o 
1 
o 
4 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
o 
I) 

o 
o 
(I 

I) 

(I 

I) 

o 
(I 

o 
(I 

o 
o 
o 
(I 

o 

PUI'IP STATU::;·- P= # OF PLU"IPS OPEF:IHINCii 1'1'-"MODE OF OPERATION 

D 

o 
o 
(I 

(I 

o 
I) 

o 
o 
o 
-, 
-'-

o 
1 
(I 

o 
(I 

(I 

(I 

o 
(I 

o 
o 
I) 

(I 

I) 

(I 

1 
o 
I) 

o 
1 
o 

( 

:::: HR:3 

A 

o 
o 
o 
o 
1 
(I 

'l 
o 
o 
o 
1 
(I 

(I 

o 
o 
I) 

(I 

o 
o 
o 
(I 

o 
o 
o 
(I 

(I 

(I 

o 
I) 

1 
o 

D 

o 
o 
o 
(I 

(I 

o 
o 
o 
(I 

2 
I) 

1 
o 
I) 

o 
o 
(I 

(I 

o 
o 
o 
o 
I) 

o 
o 
1 
I) 

(I 

o 
1 
o 
1 

(F"-FIJLL - T~ THF:OTTLED - X='UNKNOWN) 
ST',,:,,;TATIONi DI=-DI:;;CHARGEi IN'-"INTAkE 

1. 2-29 

NUMBER OF INDIVIDUALS 

/:. I-IRS 

A 

o 
o 
o 
o 
1 
(I 

2 
o 
(I 

o 
1 
o 
o 
o 
o 
o 
I) 

I) 

I) 

o 
I) 

1 
I) 

o 
I) 

o 
(I 

(I 

o 
o 
1 
o 

D 

o 
o 
o 
o 
o 
o 
2 
(I 

o 
2 
o 
1 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
(I 

o 
o 
1 
I) 

o 
o 
1 
o 
1 

12 HR::; 

A 

o 
o 
(I 

o 
1 
o 
2 
(I 

o 
o 
1 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
(I 

o 
o 
o 
(I 

(I 

o 
(I 

I) 

1 
I) 

D 

I) 

o 
o 
o 
o 
(I 

2 
I) 

I) 

2 
o 
1 
I) 

o 
(I 

(I 

I) 

(I 

o 
I) 

o 
o 
(I 

(I 

<) 

1 
(I 

I) 

I) 

1 
o 
1 

24 HR:3 

A 

(I 

I) 

(I 

(I 

1 
I) 

2 
I) 

o 
o 
1 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
1 
o 
o 
(I 

o 
o 
o 
(I 

o 
1 
o 

D 

o 
o 
I) 

o 
o 
o 
2 
o 
I) 

2 
o 
1 
(I 

o 
o 
(I 

o 
o 
o 
o 
I) 

o 
o 
I) 

o 
1 
o 
o 
o 
1 
o 
1 

4:::: HF:S 

P. 

i) 

(I 

\) 

t) 

o 
2 
() 

,) 

o 

o 
o 
I) 

I) 

(I 

I) 

o 
(I 

(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

(I 

D 

o 
o 
o 
o 
o 
o 
2 
o 
o 
2 
o 
1 
o 
o 
o 
o 
(I. 

o 
o 
o 
I) 

1 
o 
(I 

I) 

1 
o 
o 
o 
1 
o 

.72 HRS 

A 

o 
o 
o 
o 
1 
(I 

2 
o 
o 
o 
1 
o 
o 
I) 

o 
I) 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 

D 

o 
o 
o 
o 
o 
o 
2 
o 
I) 

2 
o 
1 
(I 

o 
o 
o 
(I 

o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
I) 

1 
(I 

1 

96 HRS 

A 

o 
I) 

o 
o 
1 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
1 
I) 

D 

o 
o 
o 
o 
I) 

o 
3 
I) 

o 
2 
o 
1 
(I 

I) 

o 
o 
(I 

(I 

o 
I) 

I) 

1 
o 
o 
o 
1 
o 
o 
o 
1 
o 
1 



/ 
\. 

EI'ITRAIN~lHn VIABILITY-:3TRIPED BMS- LARVAE 

DtlTE 

O~/29/76 

O~/29/76 

06/29/76 
Ol)/29/76 
0~)/29/76 

06/:9/7~ 

O~/29/76 

O~/29/76 
O~/29/76 

O~/29/76 

O(~.:29J·76 

O·~/29./76 

nS/2·;:·/7(~. 

()(:'/:;::'" 17 t. 
01,:./30/76 
0/.:../::::0/76 
O·~..f::::O/76 

06/:-;':0/76 
O.::./:::::O/ll:.. 
()1~./.::O/7,~. 

(i(./:~:t)/7 /.;,. 
0/;./30/76 
(:(:./':::0/76 
01,::.1:;:0/76 
0,,·/:;:0/7 t. 
0,;·/:::0/76 
06/:;:0/76 
O.~:.I·::':O/7/::" 

07/01/76 
07/01/76 
07/01/76 
01/0J/76 

::.T TINE P M 

HI 01: 11 4 X 
DI 01: 11 0 X 
IH 19: ~;5 4 X 
D'1 1 ':": ~::;5 0 X 
HI 20: I~I) 1\ X 
[t I 20: ~10 0 X 
IrJ 21:27 1\ X 
D I 21 : :~/' 0 X 
Ifl 22: 1~, 4 X 
DI 22: 1:~; 0 X 
HI 22: ~::: 4 X 
[I, 22: ~;:=: 0 X 
H! 23:'11 4· X 
LIT 2::::: '11 (I X 
II. 00: 2:::: 1\ X 
Dr 00: 2:;; 0 X 
1/-1 01: 10 4 X 
[11 01: 10 0 X 
III 17: 13 1\. X 
[, I 1 '7: 1 3 0 X 
II·I 2 1 . 1 7 I. X 
[Ii 21: 17 0 X 
H! 22:07 4 X 
[I: 22:07 (I X 
11'1 22: ~;L!. 4 X 
(II 22:~~;4 (I X 
IH 2:,:: ·1() 1\ X 
D I 2:3: 40 0 X 
HI 00: 40 4 X 
DI O(): 40 (I X 
11-1 17:32 1\ X 
01 17:32 I) X 

CONDo 
(UI'1HO) 

~:080. 

-~'·;I';}9. 

1';'40. 
_.~!-;)'?t:). 

-9·'~}·;?9. 

-'~/·::J99. 

1800. 
-99'::'9. 
..... ';1';/5/9. 
_';)';)·:'i·~/. 

-~/999. 

-999';-', 
-";1·~';:·9. 

20~iO. 

-':i999. 
-·;i'~·99. 

':.940. 
-~/99·:~·. 

:.1':.70. 
-~i9·;r:l. 

-';)999. 
-':19':"'9. 

~.~]f)O. 

-~i9·;19. 

_(;!;J';,':;" 
-99';'9. 
-':i9';'9. 
-·)·~/··)9. 

1~70. 
-'i!';:;9'"iJ , 

1360. 
- ';1';/';1';', 

TEI1F'. 
TIDE (C) 

O. 8 
-9. ,~, 

-0. 1 
-';1, '";I 

O. 2 
-9. '7' 
.0.5 

-9. ';'1 

O. 7 
-9. 9 

O .• :.' 
-''i', 9 

1. (I 

"'~"i'. 9 
1.0 

~-9. '?) 

1.0 
-':".9 

O. 2 
-';1. ':.' 

O. :2 
-9. ':.' 

O. 5 
-9. 9 

0. ::: 
-9. 9 

O. ',' 
-';).9 

1. 1 
-.·~/. 9 

O. :::: 
-9. -;, 

24. 0 
::::::::.5 
~.I) 

34. 0 
2~, 0 
~.O 

24. 0 
34. (I 

24. 0 
3~ 0 
24. 0 
34. 0 
2~. 0 
33. 0 
2~ (I 

3a 0 
23. ::.: 
:~:2. (I 

23. :~: 

3'1. I) 
2~l, 0 
:3.1. 0 
2::::. ::: 
:;':4. (I 

2'1. (> 
:::4.0 
23, ~t 

34. 0 
23. 6 
34. 0 
2'1. 1 
~o 

VIARILITY- A=ALIVE; S=STUNNED; D=OEAO 

A 

INITIAl. 

o 
I) 

1 
o 
o 
1 
o 
o 
(I 

o 
o 
2 
o 
o 
o 
1 
o 
o 
I) 

o 
(I 

2 
I) 

2 
(I 

o 
1 
o 
o 
2 

~; 

o 
o 
o 
(I 

o 
o 
o 
I) 

o 
I) 

o 
(I 

(I 

I) 

1 
o 
o 
I) 

o 
I) 

I) 

o 
o 
I) 

(I 

o 
o 
o 
o 
o 
o 
(I 

PIj~lP STATUS- F'= '» OF PUMPS OPERATING; I'I=MODE OF OPERATION 

D 

o 
I) 

o 
o 
1 
1 
1 
2 
(I 

:2 

o 
o 
1 
1 
o 
(> 

o 
o 
(I 

o 
1 
(I 

o 
'1 
o 
1 
o 
(I 

o 
1 

( 

3 HRS 

A D 

1 
o 
o 
1 
I) 

I) 

1 
i) 

I) 

o 
o 
o 
2 
o 

o 
1 
(I 

I) 

I) 

I) 

o 
2 
o 
1 
2 
o 
o 
1 
o 
(I 

2 

(I 

o 
o 
o 
1 
1 
1 
2 
o 
:2 

I) 

(I 

1 
1 
I) 

(I 

o 
o 
o 
(I 

(I 

(I 

2 
o 

o 
o 
o 
1 

(F~FULL - T~THROTTLED - X~UNKNOWN) 

::n"'~:;TATION; DI'-=DT::;CHARGE; 1I-l=INTAKE 

1. 2-30 

NUI1BER OF I NO I V I DUALS 

6 HRS 

A D 

1 
o 
o 
1 
(I 

I) 

1 
I) 

o 
I) 

I) 

o 
2 
o 
1 
o 
1 
() 

o 
o 
I) 

I) 

2 
o 
1 
2 
I) 

o 

o 
o 
2 

I) 

o 
o 
o 
1 
1 

2 
o 
2 

I) 

I) 

1 
1 
o 
I) 

I) 

I) 

o 
o 
1 
I) 

I) 
~, 

'" o 

o 
o 
I) 

1 

12 HRS 

A D 

o 
o 
1 
o 
o 
1 
(I 

o 
o 
o 
(I 

2 
o 
1 
I) 

1 
(I 

o 
o 
(I 

o 
2 
(I 

2 
(I 

(I 

(I 

(I 
~, 

"" 

o 
o 
o 
(I 

1 
1 
1 
2 
I) 

2 

o 
o 
1 
1 
I) 

o 
o 
(I 

o 
I) 

1 
o 
o 
2 
o 
1 
o 
o 
o 
1 

24 HRS 

(:) D 

1 
o 
I) 

1 
(I 

I) 

1 
o 
I) 

(I 

(I 

(I 

2 
(I 

1 
o 
1 
o 
o 
o 
(I 

o 
2 
I) 

1 
2 
o 
o 
1 
(I 

(I 

2 

o 
I) 

o 
o 
1 
1 
1 
2 
I) 

2 
1 
1 
(I 

o 

(I 

o 
o 
o 
o 
o 
1 
o 
o 
2 
(I 

1 
o 
o 
(I 

1 

'I::: Hr::S 

0. D 

() 

o 

o 
o 
1 
o 
o 
o 
I) 

o 
2 

o 

I) 

o 
(> 

o 
o 
o 
2 
o 

2 
t) 

o 

o 
,.) 

~ 

o 
o 
(I 

o 
1 
1 
1 
2 
o 
2 

(I 

o 
1 
1 
I) 

I) 

(I 

o 
I) 

I) 

1 
o 
(I 

2 
o 
1 
I) 

(I 

(I 

1 

72 HRS 

A D 

o 
I) 

o 
(I 

1 
I) 

I) 

o 
o 
o 
2 
I) 

1 
o 
1 
(I 

o 
(I 

o 
(I 

2 
o 
1 
2 
o 
(I 

1 
o 
o 
2 

(I 

o 
o 
o 
1 
1 
1 
2 
(I 

2 
1 
1 
o 
o 
1 
1 
Ii 
o 
o 
o 
I) 

(I 

l' 

o 
(I 

2 
o 
1 
I) 

(I 

o 
1 

( 

96 HRS 

A D 

1 
o 
(I 

1 
o 
o 
1 
(I 

o 
o 
o 
o 
1 
o 
o 
o 
1 
I) 

o 
(I 

o 
o 
2 
(I 

1 
2 
o 
(I 

1 
o 
o 
2 

o 
o 
o 
o 
1 
1 
1 
2 
o 
2 
1 
1 
1 
I) 

2 
1 
o 
o 
(I 

o 
o 
o 
1 
(I 

o 
~, ... 
o 
1 
o 
o 
o 
1 



Et.:TRAW~lENT VIABILITY-STRIPED BA::·S- LARVAE 

DATE 

07/01/76 
07/01/76 
07/01/76 
07/01/76 
07/01/76 
07/01/76 
07/01/76 
07/01/76 
07/01/76 
07/01/76 
07/01/76 
07/01/76 
07!Ul/76 
07/01/7b 
07/02/76 
07/02/76 
07/02/76 
07/02/76 
07/06/76 
07/06/76 
07/06/76 
0 7 /06/76 
07/06/76 
0 7 /06/76 
07/06/76 
07/06/76 
07/06/76 
07/06/76 
07/06/76 
01106/76 
07/06/76 
07/06/76 

ST 

IN 
01 
IN 
01 
IN 
DI 
11"1 
01 
IN 
DI 
IN 
Dl 
IIJ 
DI 
IN 
01 
IN 
OT 
IN 
01 
IN 
01 
11-1 
DI 
IN 
DI 
IN 
01 
IN 
DI 
IN 
01 

CONDo 
Tl ME P M <Ul"lHO) TI DE 

18.17 
18; 17 
1';>; 0::: 
19: 0:::: 
1 i:;): :'~~3 

19:55 
20:45 
20;45 
21:33 
21:33 
23:07 
23:07 
23:52 
2::::: !.:;::-~ 

00: 3,~. 
00: :~;6 
01: 19 
01: 19 
16: :::a 
16: ::::1 
17: 12 
17; 12 
17:5'1 
17:54 
18: ::::5 
1:;::: ::0:5 
19: 1~; 
19: 15 
19:57 
19: ~57 
20: :::::3 
20: :;:;:; 

4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
.; X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
I) X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
I) X 

-$'99'p. 
_t;·q~/·~1 

-, I' " " • 

-S"·;/9·~. 

-~~·;I·~"'i'. 

-0;'99';1, 
-99t;J';'. 

1100. 
-9';";:1':", 
-9999. 
-9·~99. 

-~i·i9·'i'. 

-9~/99. 

-9999. 
-99';1';/. 
-':)';'9';1. 
-';'-J':'I';";', 

~}·;/O. 

-':)999. 
210. 

-~i999. 

-9';"';J9. 
-9'~/':'I'1. 

_~il:"9':'J, 

-':";)99. 
-0;)9;";:-', 
-·~j·;J':'·'it. 

-9';:"99, 
-9999, 
-';19':"9. 
-99';:-'9, 
-99·~'~/. 

-':1';19'~/, 

O. 2 
-';:-/, ':.' 
o 

-9. '~I 

o. (I 

-9. "';I 
O. I) 

-9. 9 
I). 1 

-.~. ;1 
o. /:.. 

-9. ;1 
o. ::: 

-9, ':" 
O. ::: 

-'~J. 9 
O. ';J 

"'-';'1, ';' 

0. /:. 
-·'J.9 

o. ::; 
-·~/. '~I 

o . ." 
-9, 9 

1.0 
-9 . ." 

O. ';1 
_'~J, '~J 

o. ::: 
_'~', ':) 

O. :3 
-9. ';J 

VIABII..JTY- A=ALIVEi :;=,STUI\INEOi D"'DEAO 

TEfvIP. 
(C) 

24. 0 
2::;. 0 
24. 0 
:24. 5 
24. 0 
24. 5 
2't.. :~: 

24, 5 
24. 0 
24. 5 
24. (I 

2~l. 5 
2'1. 0 
24, ~i 

24. ~. 

24. 0 
24. 1 
24, 5 
26. 1 
3::::. (I 

2( .. (\ 
::::4. 0 
25. 5 
:~!::::. 5 
26. 0 
34. 0 
26. 0 
34. 5 
26. (I 

34. 5 
u.o 
·~o 

A 

INITIAL 

(I 

o 
1 
1 
() 

1 
2 
3 

3 

5 
:3 

'" -' 

.:. ._' 

~ 

-' o 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
(I 

I) 

I) 

1 

s 

() 

o 
o 
(I 

I) 

(I 

(I 

(I 

(I 

o 
(I 

(I 

(I 

1 
(I 

2 
(I 

(I 

(I 

I) 

o 
(I 

(I 

o 
o 
I) 

o 
(I 

(I 

(I 

o 

F'Ul'IP SHITU::;- P'" if. OF PUt'IP::: OPEF:ATII~Gi M·;.rIODE e,F OPERATION 

D 

o 
I) 

o 
(I 

o 
o 
I) 

o 
(I 

o 
4 
o 
2' 

2 
I) 
~, 

o 
I) 

o 
o 
I) 

o 
o 
(I 

(I 

(I 

o 
o 
o 
(I 

3 HRS 

A 

(I 

o 
1 
1 
I) 

1 
2 
~: 

2 

5 
:3 
/:. 
1 
2 

/:. 
o 
I) 

o 
I) 

() 

o 
o 
I) 

o 
o 
(I 

o 
o 

D 

o 
I) 

o 
I) 

1 
o 
o 
I) 

I) 

1 
o 
4 
o 
2 

~ ._' 
(I 
~, ... 
(I 

o 
o 
o 
o 
(I 

o 
(I 

o 
(I 

o 
I) 

o 
o 

([--"'FULL - T'THROTTLED - X=-UI\IKNmm) 
~:T~STATIONi DI=DI:::CHARGEi IN"-'INTAKE 

1. 2-31 

NUMBER OF I ND I V !DUALS 

6 HRS 

A 

(I 

o 
I) 

1 
(I 

1 
2 
:;: 

2 
1 
5 
2 
6 
1 
2 
1 
6 
I) 

o 
o 
(I 

(I 

(I 

(I 

o 
(I 

I) 

o 
(I 

o 

o 

o 
I) 

1 
I) 

1 
o 
o 
I) 

o 
1 
o 
4 
1 
2 

5 
(I 

2 
(I 

o 
o 
(I 

(I 

I) 

o 
o 
o 
o 
o 
I) 

o 
o 

12 HRS 

A 

(I 

o 
I) 

1 
I) 

1 
2 .-. .;0 

2 
1 
4 
2 
6 
1 
2 

/:, 

o 
(I 

I) 

I) 

o 
(I 

I) 

I) 

o 
(I 

() 

(I 

o 
1 

D 

o 
o 
1 
o 
1 
o 
o 
(I 

o 
1 
o 
"'" -' 

2 

~, 

oJ 

o 
2 
(I 

o 
I) 

I) 

(I 

o 
(I 

o 
(I 

I) 

o 
o 
o 
o 

24 HR:; 

A 

o 
I) 

o 
1 
o 
1 
2 
3 
1 
2 
1 
4 
~, ... 
6 

2 

6 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
(I 

(I 

(I 

D 

(I 

o 
1 
o 
1 
(I 

o 
(I 

o 
1 
o 
5 

2 
1 
5 
o 
2 
I) 

(I 

o 
o 
o 
o 
o 
I) 

(I 

o 
() 

(I 

(I 

I) 

'1 :::: HR:3 

() 

(I 

o 
o 

o 
1 
2 
2 

2 
1 
4 
2 
f::.. 
1 
1 

~. 

o 
(I 

t) 

~) 

o 
(I 

o 
o 
(I 

I) 

o 
o 
() 

o 

D 

o 
o 
1 
() 

1 
o 
o 
1 
o 
1 
o 
5 

2 
1 
6 
(I 

2 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 

72 HRS 

A 

o 
o 
o 
1 
I) 

1 
2 
2 

2 
1 
4 
1 
6 
1 
1 
1 
6 
o 
o 
o 
o 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
o 

D 

o 
o 
1 
o 
1 
o 
o 
1 
o 
1 
I) 

5 
2 
2 
1 
6 
o 
2 
o 
o 
o 
o 
c 
o 
o 
o 
I) 

o 
o 
I) 

o 
1 

96 HRS 

A 

o 
o 
o 
1 
o 
1 
2 
2 
1 
2 
o 
3 
o 
6 
1 
1 
1 
5 
o 
() 

o 
o 
o 
() 

o 
() 

o 
o 
o 
o 
o 
() 

D 

o 
o 
1 
I) 

1 
o 
o 
1 
o 
1 
1 
6 
3 
2 

. 1 
I;, 

() 

3 
() 

o 
I) 

o 
o 
o 
o 
() 

o 
o 
o 
o 
o 
1 



EI':TRAItJNENT VIABILITY-STRIPED BA=::S- LARVAE 

DATE 

07/(1/:../71:-
07/(1/:../76 
O~·/("':.·/71:,. 

.);'/01:-176 
0;'/0.';,./76 
07101:.·/76 
0:' /1)7/76 
(.':.'/07/76. 
.)7/(;7/76 
0~'/07/76 

07/07.171:,. 
07/07/76 
(Yl/(','/76 
0:7/07/71:.. 
0:7 /07/76 
0-'/07/7 l;;, 
OT/07/76 
0:'/1)7/76 
.)"7107.1'11:.. 
071('7/71.:.. 
07/07/76 
07/07/76 
07/07.171:;, 
07/07/76 
Of/07/71;. 
07/(17/76 
0'1/07/71:.. 
07/07/76 
07/07/76 
0'7/07/7.;" 
07 / 0;:_V 7i::.. 
07/(':;';/71:,. 

=3T TIME P M 

IN 2.1: 19 
[,121:19 
IN 22: '1:", 
[.1 22: 'I:;; 
IN 2:~:: ::;::1 
DI 22:: 31 
IN 00: 12. 
Dl 00: 12 
HI 00: 51 
D1 00: ~.1 
IN 16: ~j2 
DI 16: 52 
IN 17: :~;2 
DI 17:32 
Jr.1 1::::: 13 
[·1 1 ;:;: 1 :;: 
IN U::: =':;2 
[, I U::: ~,2 
11-1 19:31 
DI1',1:31 
HI 20: 10 
DI 20: 10 
I1-1 20: 49 
DI ;:0: '1',' 
ill 21:;:',1 
fl1 21: 29 
In 22: 4~; 
DI 22: '15 
II~ 23: 24 
[II 23:24 
11'·1 00: ('4 
DI 00:04 

4 X 
o X 
4 X 
o X 
" X 
o X 
4 X 
o X 
4 X 
o X 
5 X 
o X 
5 X 
I) X 
5 X 
(I X 
5 X 
o X 
5 X 
o X 
5 X 
(I X 
5 X 
o X 
5 X 
(I X 
5 X 
o X 
5 X 
o X 
5 X 
o X 

CONDo 
(UMHO) 

-S·'999. 
-S-"~J9S"/. 

-~··~/99. 

-·;'·"iI·~/·;:I. 

210. 
_·~'~J;I·~/. 

-'i'$'9';'. 
_'~J·;I·~/·;I. 

210. 
-';"999. 

l;~:O. 

-';";-";19. 
_·;J·;I'~/";'. 

-~)'~J99, 

--99·~J9. 

-~/999. 

-~i9';:·9. 

-99';;'9. 
-9·~i·~r;l. 

-':'1';/';'9. 
-~/·?I':/;i. 

_~/·:'J·~J·;I. 

-~)·?99. 

-9';199. 
270. 

_0)t;'19';I. 

-999~ 

-9999. 
-~~9~ 

-9999. 
-~J·;·::'9. 
-9·;I·~J·;I. 

TEMP. 
TIDE (el 

O. 5 
-9. S", 

O. 2 
-9. 9 

O. 2: 
-';1. 5.1 
-0. 1 
-9. "';I 

O. I) 

-'"il . . ~ 
O. ~5 

-9. 9 
o. :::: 

_';,1. '~J 

O. "i-' 
-';1, ';1 

1.0 
-9. 9 

1.0 
-9. 9 

1.0 
··S·. -;. 

O. ." 
_·~/. ';1 

o. ::;; 
-9. 9 

O. 5 
-9. ';:} 

O. 4 
-9. -;'1 

O. 2 
-9. 0:,; 

26. (I 

:;:4.5 
25. ~i 

34. 5 
25. 4 
:3::::.0 
25. 5 
~:2. 0 
25. 5 
30. 0 
25. ::;: 
:34. 5 
26. 0 
34. ~~ 

21:.,. (I 

~:'f. ~J 

26. 0 
34. 5 
U.O 
~.5 

25. 5 
34. 5 
26. 0 
34. 5 
24. 8 
34. ~ 
~o 

34. 5 
2~:'. ~j 

33. 0 
2~~j. 0 
~:::2. 0 

VIABILJTY- A=ALIVEi S=STUNNEDi D~DEAD 

A 

INITIAL 

o 
1 
1 
(I 

(I 

o 
o 
o 
o 
o 
o 
(I 

I) 

o 
o 
(I 

I) 

o 
o 
o 
o 
o 
(I 

(I 

(I 

o 
1 
1 
o 
o 
1 
1 

s 

I) 

I) 

(I 

o 
o 
I) 

o 
I) 

o 
(I 

(I 

I) 

o 
(I 

(I 

o 
o 
(I 

(I 

(I 

o 
(I 

(I 

(I 

I) 

o 
(I 

(I 

o 
o 
I) 

o 

PUt'IP STATU=:::- P= H OF PUMPS OPERATING; M'-'MODE OF OPERATION 

D 

(I 

o 
o 
1 
(I 

1 
o 
o 
o 
(I 

(I 

(I 

(I 

(I 

·0 
1 
o 
o 
o 
o 
(I 

o 
(I 

(I 

o 
1 
(I 

1 
o 
1 
(I 

(I 

( 
'. 

3 HRS 

A D 

o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

(I 

o 
o 
o 
o 
o 
o 
1 

o 
o 

o 
1 
o 
1 
o 
1 
o 
o 
o 
o 
(I 

'0 
(I 

(I 

o 

(I 

I) 

(I 

I) 

o 
(I 

o 
o 
o 

(I 

I) 

1 
o 
o 

(F"·FULL .. T'''TH!~OTTLED - X·'UNKNOWN l 
ST~STATIONi DI~DISCHARGEi IN=INTnKE . 

1. 2-32 

NUMBER OF I ND I V IDUALS 

6 HRS 

A [t 

o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
(I 

o 
1 

o 
1 
I) 

1 
o 
1 
I) 

o 
o 
o 
o 
(I 

o 
o 
o 
1 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

1 
I) 

1 
I) 

1 
o 
o 

12 HRS 

A D 

o 
o 
1 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
1 

o 

o 
1 
o 
1 
o 
o 
I) 

o 
o 
(I 

o 
o 
(I 

1 
I) 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
1 
o 
1 
o 
(I 

24 HRS 

A D 

o 
o 
1 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
I) 

(I 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
1 
1 
(I 

o 
1 
1 

o 
1 
I) 

1 
o 
1 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
1 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
1 
I) 

1 
o 

o 
o 

48 HH:; 

() D 

o 
I.) 

o 
o 
o 
o 
o 
(I 

I) 

o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(I 

(, 

o 
1 
o 
1 
o 
1 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
1 
o 
1 
o 

o 
o 

72 HRS 

A D 

o 
o 
1 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
1 
1 

o 
1 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

1 
o 
o 
o 
I) 

o 
o 
() 

o 
o 
1 
o 
1 
o 
1 
o 
o 

96 HRS 

A D 

o 
o 
1 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

I) 

(I 

I) 

o 
(I 

I) 

o 
o 
(I 

o 

o 
o 
1 
1 

o 
1 
(I 

1 
o 
1 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
1 
1 
1 
o 
1 
(I 

o 



( 

ENTRAINMENT VIABILITY-STRIPED BA~:3- LARVAE 

DATE ::;:T 

07/0:3/71;. IN 
Oi·/(I:;':/71;. DI 
07/0:-;':.171;. HI 
07/0::':/7 I;. [: 1 
07/(;:::/71;. IN 
07/('::::/71:, [11 
0~I/i)::;:/71;. IN 
07/1):::/76 DI 
0:'/0:::/71:, HI 
0:;'/0:::/76 [II 
(,:'/I)::V7I:., 1 i'l 
\Y:/;):~:/7I;, D1 
07/:):::/}'/':" 11"-1 
07/(,:::/7 i:., [I I 
07/0:::/76 IN 
\JY/I);:,:/7/:.. LI I 
iY/ /(/::.:// t, 11'1 
l)7/('::!/76 [iI 
0·//0::;:/71:, Ii·,1 
OlI0:::/76 [11 

07.1(1:::.171;, I H 
('7/0:'::/76 til 
07/(,',///"(.. If'., 
0 7 /09/76 fit 
07/0',,'/76 III 
("/()",'/7/::, D I 
07/12/71;. H! 
07/12/71:., [II 
07/12/71:., IU 
07/12/7,::' DI 
07/12/7b Jr.1 
07/12/76 DI 

COND, 
TIME P M (UMHO) TIDE 

00:40 
00: 40 
16: ~:2 
16: ::;:2 
17: 14 
17: 14 
17:~51 

17:~~1 

1 :::: 2',1 
1::::29 
1';,': 0::: 
1';': 0:;:: 
1 '~J: 4:7 

19:47 
20' 2:::: 
20: 2:~: 
21: 11 
21: 11 
2::: '1:=::: 
22: 4:::: 
2::::: 2:~f 

2:'"3: 2:5 
00: 1:::: 
00: 1:::: 
Of): ~ji) 
OO:~O 

16: ::::1;. 
11:.,: 3,:, 
17: 1!:'. 
17: 1~:' 

17:56 
17: ~;6 

5 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
(I X 

'" X 
(I X 
.'\ X 
o X 
4 X 
o X 
1\ X 
(I X 
'1' X 
l) X 
4 X 
<) X 
-1 X 
o X 
Lj X 
(I X 
II X 
o X 
II X 
o X 
4 X 
o X 

1040, 
-'i!999. 

1';>5. 
-·~."?"·~/9. 

1';10. 
--;'9951. 
-0;'999. 
-~J9'~/·;:J. 

--;;';":"9. 
-9999. 
-9''it99. 
_';"::J';'":.I. 
-';1999. 
-''';i999. 
-';J99';:J. 
-9S"99, 

110, 
-':/";199. 
..... ·:J9·~J9. 
-~/';19':'I. 

-~)9'19, 

-':i9';/9. 
""':":'199. 
-':)':'1:'/';", 

-':":"99. 
-')999. 

2~'~. 
-(:.'1':"99. 
-')9';";'. 
-'':.)9';'9. 
-,~)oi";:9 . 

-99':"'i'. 

0, 1 
-';1,9 

(I. 1 
-';t, ';1 

O. 3 
-';:1, ~I 

O. 6 
-.~'. 9 

;), 7 
-';". '7 

(I, :;::: 

-0;:1 9 
o. ';I 

-9, 9 
1.0 

_'~J. '~J 

1.0 
-9. 9 

O. ::: 
-';J.9 

0, ~5 

-';'1,9 

0, :;: 
_·~i. '~;; 

(J.2 

-9. 9 
O. (I 

-9. ';1 
-Q 2 
-9. 9 
-0. 2 
-9. 9 

VIAf::ILITY- A"-'ALIVEi ~;"'~;T'-'NI~ED; D','DEAD 

TEMP, 
(el 

2a 4 
~5 

26.0 
~o 
~~ ? 
~~. -
~.O 
2~ (I 

~o 
2t,. (I 

:3~S. 0 
2/:..,0 
:;;!::~. 0 
:-:! I;:. , (I 

:;;:5.0 
2~;. ~ 

:!:~.i 0 
24. ::: 
:~:q. (I 

2S. 5 
34, 0 
2~~;. S 
32. 0 
25. 5 
::;a).O 
25. 5 
::::0. (I 

:?~. "1. 
;::4. '} 
26,. (I 

3~~i. 0 
2t.:.. 0 
3~~i. 0 

INITIAL 

A 

o 
2 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
I) 

I) 

o 
o 
o 
:2 
(I 

2 
o 
1 
1 
o 
o 
1 
:3 
o 
o 
I) 

o 
(I 

o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
<) 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

PUMP ::;:TATU3- P'" -If OF F'UMf'S OPERATING; 1'1"-"MODE OF OPERATION 

D 

o 
(I 

o 
(I 

(I 

o 
(I 

(I 

(I 

o 
(, 

I) 

(I 

(I 

(I 

1 
(I 

o 
(I 

:2 
(I 

o 
o 
(I 

o 
o 
o 

(I 

(I 

3 Hf-::~: 

A 

o 
2 
o 
o 
I) 

o 
(I 

o 
(I 

(I 

(I 

o 
o 
(I 

o 
(I 

2 
o 
2 
o 

(I 

o 
1 
3 
o 
o 
o 
o 
(I 

o 

o 

o 
o 
o 
o 
I) 

o 
(I 

o 
(I 

o 
o 
1 
o 
1 
o 
o 
o 
1 
(I 

I) 

o 
2 
<) 

(I 

o 
I) 

(I 

(I 

o 

I) 

(I 

(F; .. FULL - T ",THHOTTLED - X=:UNKNmJN) 
ST~ST{\TIONj DI~nISeHARGE; IN=INTAKE 

1. 2- 33 

NUMBER OF INDIVIDUALS 

6 HRS 

A 

o 
2 
o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
2 
o 
2 
(I 

o 
(I 

~: 

o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
o 
o 
(I 

o 
I) 

I) 

o 
1 
(I 

1 
o 
o 
o 
1 
o 
o 
o 
2 
(I 

I) 

o 
I) 

o 
o 
(I 

I) 

(I 

12 HR:3 

A 

o 
2 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
2 
o 
1 
1 
o 
o 
1 
:3 
I) 

I) 

.) 

o 
(I 

o 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 

o 
(I 

(I 

1 
o 
o 
o 
2 
o 
o 
o 
<) 

o 
o 
o 
1 
(I 

o 

24 HRS 

A 

(I 

:2 
(I 

(I 

(I 

o 
o 
<) 

o 
o 
o 
(I 

o 
(I 

o 
(I 

2 
o 
:2 
o 
1 
1 
(I 

<) 

1 
:;: 
o 
o 
o 
(I 

(I 

<) 

[t 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

1 
o 
1 
o 
o 
o 
1 
(I 

o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 

4::: HRS 

II 

o 
.2 
,.) 

o 
I) 

I) 

~) 

o 
t) 

o 
o 
o 
l) 

~) 

<) 

o 
2 
(I 

.2 
<) 

(I 

() 

.:: 
(I 

o 
o 
'.) 

(~ 

(J 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

1 
o 
1 
o 
o 
o 
1 
o 
o 
o 
2 
o 
o 
o 
(I 

o 
o 
o 
1 
o 
o 

72 HRS 

A 

o 
2 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
I) 

o 
o 
2 
o 
2 
o 
1 
1 
o 
o 
1 
:3 
o 
o 
o 
o 
o 
I) 

D 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
1 
o 
(I 

o 
2 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 

96 HRS 

A 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
2 
(I 

1 
1 
o 
o 
1 
:3 
o 
o 
o 
o 
o 
o 

o 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
1 
o 
(I 

o 
2 
o 
o 
o 
o 
o 
o 
o 
1 
(I 

o 



( 

Ei IRA I NMENT V I AB I L ITY -STR I F'ED BA~;S- LARVAE 

DIITE 

07/12/76 
07/12/76 
07/12/76 
07/12/76 
07/12/76 
07/12/76 
07/12/76 
07/12/76 
0~/12/76 

07/12/76 
07/12/76 
07/12/76 
n7/13/76 
07/13/76 
07/13/76 
07/13/76 
07/13/76 
07/13/76 
07/13/76 
07/13/76 
07/13/76 
07/13/76 
07/13/76 
07/13/76 
07/13/76 
07/13/76 
0 7 /13/76 
07/13/76 
07/13/76 
07/13/76 
07/13/76 
07/13/76 

~;T TIME F' M 

IN 18: 41 4 X 
DI 18: 41 0 X 
IN 19:2:::: 4 X 
DI 1.,,: 2:;: 0 X 
IN 21):01:.. 4 X 
DI 20:06 (I X 
IN 21: 53 II X 
DI 21: ~;:::: I) X 
H! 22: :3/:. 4 X 
DI 2.2:36 0 X 
IN 2::::: 19 4 X 
DI 23: 19 0 X 
IH 00:03 4 X 
Dl 00: C:;: 0 X 
H·I 00: 47 '1 X 
[11 CO:!}7 0 X 
If.! 16,::'::;:: 'l X 
D I 16; ::::::) (I X 
IH 17: U::: 4 X 
[II 17: I:::: 0 X 
Ii·) 17:~~j I} X 
[I I 17: ::::;~j 0 X 
HI 1:::: 37 4 X 
DI H::: '::,:; I) X 
IN 19: 1::: 4 X 
DI I',': Ho: 0 X 
Jr~ 20: "-,7 4 X 
Dr 21):~;1 0 X 
II~ 21;:34 4 X 
lH 21: 34 (I X 
IH 22: 12 4 X 
DI 22: L~ I) X 

(OND. 
('-'MHO) 

-+~·999. 

-';'999. 
--;}91;t·~/. 

-,;:"~)~ri". 

-$"79';', 
-~·-:,r;')9. 

2~~t). 

-S·9·i'~/. 

-';";}':'J9. 
-S'99S'.', 
-9999. 
-)"::":"'i'. 
-~'999. 
-·;'9·;J'~/. 

250. 
-9'~--";·9. 

2.~O. 
-+;t9':}9. 
-~/'Y·;:I·). 

-~i'7··;:I';:J. 

-9';199. 
-';i"i'99, 
-':i999. 
-9999. 
-99';:";1. 
-99';'19. 
-99';":;/. 
-';)9';";:'. 
-':19';";'. 
-':/'7'"i"'i'. 

--,.:; . .-:. 
..... ..J.-". 

-9999. 

TEMP. 
TIDE (C) 

-0. ::;: 

-9. '" 
-0. 5 
--9. ':;1 
-0. 5 
-9. ';:1 

(I. 7 
-9. 9 

(I. ;:: 
-'70'.9 

O. 9 
-9. '~J 

1.0 
-';", -;; 

O. '? 
-';:/, -:; 

O. 0 
-9. 9 
-0. 
-;', 'i' 
-0.2 
-9. ";I 

-0. 2 
-9. 9 
-0. 2 
-9. ';:1 

O. 2 
-9. ';1 

O. 4 
-'~I .;;:. 

I). I:.. 
-9. 9 

26. 0 
::;:4.5 
2';.0 
::::2.0 
26. I) 
'::,:1. 0 
25. 
30. 0 
2t,.O 
:;:(\. :::: 
2/,:.,0 
'::,:0. <) 

21:... 0 
29. 0 
24. 'i' 
29. 0 
24. ::: 
:32.0 
2~3. 0 
32. I) 

24. (I 

'::,:1. I) 

2~5. 0 
:32.0 
2~. () 
::;:0. 0 
25. 0 
::::0.0 
2S. f) 

::::0. (I 

23. 0 
29. 5 

V IFilH I. ITY- A'''AL I VE; S~:3TUNNErl; D'''DEAD 

A 

INITH~L 

o 
o 
o 
o 
I) 

I) 

1 
2 
(I 

<) 

(I 

2 
o 
2 
o 

(I 
o 
o 
o 
o 
o 
o 
(I 
(I 

o 
o 
o 
o 
(I 

o 
(I 

s 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
(I 

(I 

(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 

F'UI'IF' 8TATU:::- P= U OF F'UMF'8 OPERATING; 1'1'-"MODE OF OPERATION 

D 

o 
(I 
o 
(I 

I) 

(I 

I) 

o 
o 
1 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

:;: HRS 

A D 

I) 

o 
o 
I) 

o 
o 
1 
1 
o 
I) 

o 

o 
2 
o 
1 
o 
o 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 
o 
(I 

o 
o 
(I 

o 
o 
o 
(I 

o 
o 
I) 

1 
o 
1 
(I 
1 
(I 

o 
I) 

o 
o 
I) 

o 
I) 

o 
I) 

o 
(I 

o 
(I 

(I 

(I 

(I 

o 
I) 

I) 

(F=FULL - T"·THHOTTLED - X:c:UNKNOl.JN) 
ST~STATION; UI=DISCHARGEi IN~INTAKE 

1.2-34 

NUMBER OF INDIVIDUALS 

6 HRS 

Ii D 

I) 

(I 
I) 

I) 

o 
o 
1 
1 
I) 

I) 

o 
1 
o 
2 
(I 

1 
I) 

(I 

o 
o 
o 
o 
(I 

o 
I) 

I) 

(I 

o 
o 
o 
o 
o 

I) 

o 
I) 

o 
o 
o· 
I) 

1 
o 
1 
o 
1 
o 
(I 

I) 

o 
o 
o 
o 
o 
(I 

o 
I) 

o 
I) 

o 
I) 

o 
(I 

o 
t) 

I) 

12 HRS 

A 0 

o 
o 
o 
o 
o 
o 
1 
1 
o 
() 

(I 

1 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
(I 
I) 

(I 

o 
I) 

o 
o 
I) 

o 
o 

o 
I) 

I) 

o 
o 
o 
I) 

1 
o 
1 
o 
1 
o 
I) 

<) 

I) 

o 
(I 

o 
o 
(I 

o 
o 
(I 

o 
o 
o 
(I 

I) 

o 
o 

24 !-IRS 

A D 

o 
o 
I) 

I) 

o 
o 
1 
1 
I) 

o 
o 
1 
o 
2 
o 
o 
o 
o 
<) 

(I 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
I) 

o 
o 
(I 

1 
o 
1 
I) 

1 
o 
o 
o 
1 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
I) 

(I 

I) 

o 
o 
o 
o 

/.I::: HH~; 

(I D 

I) 

(I 

,) 

() 

o 
o 
1 
1 
(I 

I.) 

(I 

1 
o 
2 
(I 

o 
o 
(I 

o 
o 
(I 

(I 

o 
(I 

o 
o 
o 
o 
o 
(I 

o 
o 

o 
o 
o 
o 
o 
I) 

o 
1 
o 
1 
I) 

1 
I) 

o 
I) 

1 
I) 

I) 

o 
(I 

o 
I) 

I) 

I) 

o 
o 
o 
o 
I) 

o 
o 
o 

72 !-IRS 

A 0 

o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
1 
o 
2 
o 
o 
o 
o 
o 
o 
(I 

o 
(I 

o 
I) 

o 
I) 

I) 

o 
o 
o 
o 

o 
o 
t) 

o 
o 
o 
o 
1 
o 
1 
o 
1 
o 
o 
o 
1 
I) 

I) 

o 
I) 

o 
I) 

o 
I) 

o 
o 
o 
I) 

o 
o 
o 
I) 

96 HRS 

A 0 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
1 
o 
2 
o 
o 
I) 

o 
o 
o 
(I 

I) 

(I 

o 
t) 

I) 

o 
o 
o 
o 
o 
o 

o 
o 
I) 

o 
o 
o 
1 
2 
o 
1 
o 
1 
o 
o 
(I 

1 
o 
o 
o 
o 
o 
o 
(I 

(I 

I) 

o 
o 
o 
I) 

o 
I) 

o 



Et~TRAIM1ENT VJABILITY-STF:IPED BASS- LARVAE 

NUI'1BER OF INDIVIDUALS 
----------------,---------------------------------------------------------

DATE 

07/13/76 
07/1:3/76 
07/1:::.176 
(l711::::fU. 
r)7/14/7~. 

07/14/76 
(1,'/14/71.:. 
0,-/101/76 
0/.114/76 
0,'/14/76 
07/14/76 
07/14/76 
(I-//14/7.~. 

07/1't/7t. 
O~//1'U76 

07/1£:/76 
0//14,/76 
07/1'l/76 
07/14/7~. 

O~/llI.l/76 

07/14/76 
07/14/76 
(17/14/71:.. 
1)7/1,1/71.:. 
0 7 /14/76 
07/14/71:. 
0".7/14.171.:. 
07.114/76 
(J7 /15/76 
07/1~;.171:.. 

07/1~:;/76 

07/1~:"/76 

ST TIME P M 

IN 22:52 4 X 
D[ 22: ~j2 O'X 
IN 23: :;:1 4 x 
01 2:;:: :31 0 X 
If.! 00:09 4 X 
D1 00:09 0 X 
HI 00: 47 4 X 
DI 00:47 I) X 
I I! 1 f:.,: 2::: 4 X 
DI 11.:.: 2::: 0 X 
HI 17: 09 4 X 
DI 17: 09 0 X 
IN 17:~4 4 X 
DI 17:~j'1 0 X 
HI 18: :34 4 X 
DI 1:::: ::::-1· 0 x 
IN 1';': 1:::; 4 X 
DI 19: 1:~: 0 X 
HI 1';':~;6 4 X 
D I 1 ',l: ~':;6 I) X 
IN 21::::::1 4 X 
DI 21::;:1 I) X 
IN 22:09 4 X 
DI 22: 0-'; 0 X 
IN 22: ~:.; 1 4 X 
DI 22: ~jl 0 X 
HI 23: ::::3 4 X 
DI 23: :;:::; 0 x 
IN 00: 1-1 4 X 
01 00: 14 0 X 
IN 00: 5·;' 4 x 
01 00: :t;9 I) x 

CONDo 
(l:MHO) 

-'::-;1"79. 
-·~'·;'·~/·;>. 

-$'99';-', 
-·~:9·~·;>. 

-~'99·;1. 

-';·9·~r~/. 

240. 
-S''''=;':'''i'. 

240. 
-~'·;I99. 

_~'·;J·:'/~/. 

_';r9';I'~i . 
-';";"';'9. 
-9999. 
-·~i-:'J·?·;I. 

-999';1, 
-'ii'?9';:'. 
-9":.1·~/·~/. 

-~)9';J·;I. 

-9'i'·;J·~J. 

220. 
-·:/·~/~J9. 

-9·~J9·;J. 

-':'999. 
-';1;"9':". 
-';)999. 
-~}99·;1. 

-·~i99'i1. 

-':'9SI';'. 
-9·;;'~/·~/. 

230. 
--::-J9·:'I·~i. 

TEMP. 
TIDE (e) 

(I. :3 
_';1, '~I 

O. 9 
-9. 9 

1.(1 
-9. 9 

1. 1 
-';1, 'r 

I). :;: 

-9. 9 
O. 2 

-9. )I 

(I. (I 

-9. 9 
-0. 
-9. 9 
-0. 2 
_';-:, ':;1 
-0. 2 
'-';'1, ';/ 

O. 2 
-9. 'it 

O. 4 
-9. 9 

o. ~; 

-'? .~~ 

(I. 7 
-9. '3"1 

O. :3 
-9. 9 

o q 

_';1, ':'i 

25. 0 
:;:0.0 
~o 

29. 0 
25. 0 
~.O 

25. 0 
~(I 

24. 2 
3~ 0 
2~0 
3~ 0 
25. 0 
::;:::.5 
25. 0 
:.=::~:. 5 
25. 0 
:32. 5 
3.0 
32.0 
24. 4 
31. I) 

25.0 
31. 0 
2~'). 0 
:;:1. I) 

2~i. 0 
:;:1. 0 
2~~. 0 
::::0.0 
2/1.2 
::::0. () 

VIABILITY- A:;ALIVEi S:.:STUNNEDi D"-DEAD 

A 

INITIAL 

o 
o 
o 
o 
o 
(I 
o 
o 
(I 
(I 
o 
o 
o 
o 
o 
o 
I) 

(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 

s 

o 
o 
o 
o 
(I 

o 
o 
o 
(I 

I) 

o 
I) 

o 
o 
(I 

(I 

(I 

I) 

Q 
I) 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 

PIJI·1F' :,;;TATU::;-- P'" It OF PUMPS OPER,"TIl'!G; 11'-'MODE OF OPERATION 

D 

I) 

o 
o 
(I 

I) 

o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

(I 

(I 

o 
(I 

o 
o 
o 
o 

3 HR:3 

A D 

I) 

o 
I) 

(I 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
(I 

(I 

(I 

o 
I) 

o 
o 
I) 

I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 

I) 

o 
o 
o 
o 
(I 

o 
(I 

(I 

o 
o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
(I 

o 
o 
(I 

o 
1 
o 
o 
o 
(I 

o 
o 

(F~FlLL - T~THROTTLED - X:UNKNOWN) 
;:::T,-,::;TATIONi DI~~DI:;CHARGEi IN"'INTAKE 

1. 2-35 

6 HRS 

A D 

o 
o 
o 
o 
o 
(I 

o 
(I 

I) 

(I 

(I 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
(I 

I) 

o 
o 
I) 

I) 

I) 

o 
o 
o 
o 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
(I 

(I 

o 
I) 

I) 

o 
I) 

o 
o 
o 
o 
o 
o 
1 
o 
I) 

o 
I) 

o 
I) 

12 HRS 

A D 

o 
I) 

(I 

I) 

o 
o 
(I 

I) 

o 
o 
o 
o 
o 
(I 

(I 

o 
o 
o 
I) 

o 
(I 

o 
I) 

o 
o 
o 
(I 

(I 

o 
I) 

o 
I) 

o 
o 
o 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
I) 

(I 

(I 

I) 

o 
(I 

o 
o 
o 
o 
1 
o 
o 
o 
I) 

o 
I) 

24 HF:S 

A D 

o 
I) 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
I) 

o 
o 
o 
(I 

o 
o 
(I 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
I) 

I) 

o 

I) 

o 
o 
o 
o 
I) 

'I.::: Hr~:::; 

Ii D 

(I 

o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
I) 

(I 

(I 

o 
o 
o 
o 
(I 

o 
(I 

o 
o 
o 
(I 

o 
o 
(I 

(I 

(I 

o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
:) 

o 
I) 

1 
o 
o 
(I 

o 
I) 

I) 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
(I 

o 
I) 

o 
I) 

I) 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
O· 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
I) 

o 



( 

U TRAINNENT VIABILITY-STRIPED BASS- YOLK SAC L 

DinE 

0",/\)9176 
(ltJO'?/7!:.. 
0,:./0,';'17 I;,. 
O~JO'::'(7I:., 

0/;>/0',)./76 
06/(J9.176 
0(,/0';-,'176 
rY;./O',;·/76 
0"./(6'/76 
(1,:;./0';'/76 
(l1,;./0'-i'/76 
(k./('9176 
0 .. ;..1(";//76 
c)(',lO.,,/76 
(1,::./09/71:. 
(if·:./,)'?'/7f:.. 
0(;./10.176 
0,"./10/76 
0(:,/10/71.:. 
0"./ 10/7 c. 
0,:./10/76 
o~./ 1 ').11 C' 
(li~./ 1 0/7 /:;. 
0,::'.11 o Fl!:.. 
0"./10/76 
0,:.110/11:.. 
O,:'/10/7,~ 

1),;./10/76 
0':../10.171:.. 
0,':,/1. (1/76 
O,~'/10Fl6 

O,~,/10/76 

ST 

IN 
01 
IN 
01 
IN 
01 
IN 
Dl 
IN 
DI 
HI 
~l 
iN 
Dr 
J 'I I, 

01 
IN 
DI 
IH 
DI 
1:1 
01 
itl 
DI 
IN 
OI 
IN 
01 
IN 
01 
IN 
DI 

COND, 
TIME P M WMHO) TIDE 

17: 15 
17: 15 
1:::: 10 
H,:: 10 
1::::; 5';; 
1:::.: :';,9 
19:49 
19: 4';' 
20: ;3';1 

20:39 
2: 1: 27 
21:27 
23: (l,l 
2:~:: Ot~. 

:2.:;: I.i-';i 
23:49 
00:43 
00:43 
17:08 
17:08 
17:5S 
17:55 
18:41 
18:41 
J9: 2') 
19:2() 
20:06 
20:06 
20:5Q 
20:~4 

22:30 
22:30 

4 X 
o X 
4 X 
o X 
4 X 
I) X 
4 X 
o X 
4 X 
I) X 
4 X 
(I X 
4 X 
o X 
4 X 
o X 
'1 X 
(I X 
4 X 
4 X 
4 X 
't X 
4 X 
o X 
4 X 
o X 
'I X 
o X 
4 X 
4 X 
4 X 
o x 

t,~O, 

-~,·9·"i'·"i1. 

-S";I;r;/~ 

-~'·:'I·;J,? . 
-~f9'19, 

-·;"~J';19, 

160. 
-~J'~'~J9, 

140, 
-f.'·;I'~/S-#, 

-9';"':.19, 
-<i·~i~/9. 

160. 
-~J'"i""i.":,', 

-9';1,9';'1, 
-'::";';99. 

11:.,0. 
-·:)";I·~I'''9. 

165. 
-~)9'::/9, 

--:;'999. 
-';/':"":.!';". 
-';'i·~'·95' , 
-·:i9·:'I'~J. 

-')':'99. 
-9·~;99. 

165, 
-')999, 

ll;,.~;, 

-Jil·~/9~';I. 

-')99;;1. 
-'-;1";)9';". 

0, 0 
--;1.9 

O. 5 
-~/. 9 

O. :::: 
-';1, '9 

t).9 

-9. 9 
1.0 

-9. 9 
1.(1 

_'?'. '~J 

O. :~: 

-9. 9 
O. 7 

-9. ":.' 
0, :;: 

-9. ':l 
-0. ::: 
-.~. -;; 

0, 
--'9.9 

O. 5 
-9. 9 

(I, ::: 

-'7', ":.1 
O. :3 

-';1.9 
1.0 

-9 9 
O. 9 

-9. '~I 

V I?i8 I L I TY- A="~L I VEi S'-":3TUN!\lEOi D:"DEt-.D 

TEMP. 
(C) 

t 9 '7' 

26. 5 
19, C) 
2';1,0 
19.0 
29. 5 
19. 3 
27. 9 
1~ 2 
2a 0 
19, 0 
27. 2 
19, 0 
2a 0 
19. (I 

29. 0 
18. 8 
23. 5 
19. 2: 
29, (I 

19, 5 
29. 0 
19. 5 
29. 5 
19. ~ 
29. 0 
19, 7 
~(I 

19, 8 
29. ~ 
1':':', ::;: 
2·~/. 0 

A 

INITIAL 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

(I 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
(I 

I) 

o 
o 
o 
o 
o 
o 

s 

o 
o 
(I 

o 
(I 

o 
(I 

(I 

o 
(I 
(I 

(I 

o 
o 
(I 

o 
o 
(I 

o 
o 
o 
(I 
(I 
(I 

o 
o 
o 
(I 
o 
I) 

o 
o 

P;JI"IP STATU::::-- p:.7, ~, OF PUtlPS OPER,HINGi M"-t'IODE OF OPERATION 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 
(I 
(I 
(I 
o 
I) 

(I 

o 
(I 

(I 
o 
o 
o 
(I 
(I 
o 

(I 

o 

( 

:;: HRS 

A 

(I 

o 
o 
(I 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

(I 
(I 

o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
(I 

o 
(I 
o 
(I 
1 
(I 

o 

<F'"FULL - T,eT HROTTLED - X~'UNKN;JWN) 

sr~STATIONi DI~DISC~ARGEi IN=INTAKE 

1. 2-36 

NUMBER OF I ND 1 V IDUALS 

6 HF{S 

Ii 

o 
o 
I) 

o 
I) 

o 
(I 
I) 

o 
(I 

o 
I) 

(I 

o 
I) 

(> 

o 
o 
o 
I) 

o 
o 
I) 

(I 

(I 

I) 

I) 

o 
(I 
I) 

o 
o 

D 

o 
o 
o 
(I 

(I 

o 
o 
(I 

I) 

o 
I) 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
o 
o 
o 
(I 
(I 

o 
o 
1 
(I 

o 

12 HRS 

A 

(I 

o 
o 
o 
I) 

o 
(I 

o 
o 
(I 
(I 

o 
(I 

I) 

o 
o 
o 
(I 

I) 

o 
o 
(I 

I) 

(I 

o 
o 
(I 

o 
(I 

(I 

o 
(I 

D 

(I 

I) 

I) 

o 
(I 
o 
o 
o 
I) 

o 
o 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
I) 

(I 
(I 
(I 

o 
o 
(I 
o 
(I 
1 
(I 

o 

24 HRS 

A 

o 
o 
o 
o 
(I 
o 
o 
I) 

(I 
(I 

o 
o 
o 
(I 
o 
(I 
(I 

(I 

o 
o 
(I 
o 
o 
o 
(I 
I) 

I) 

I) 

o 
o 
o 
o 

D 

I) 

o 
o 
o 
o 
o 
I) 

(I 

I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
(I 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
(> 

1 
o 
o 

4:;:: Hj=;;:;) 

A 

o 
(> 

o 
o 
o 
(I 
o 
o 
(I 

o 
o 
o 
(I 
o 
o 
o 
(I 

(I 
(I 
(I 

I) 

I) 

I) 

o 
(I 

o 
o 
I) 

o 
o 
o 
I) 

D 

o 
o 
o 
o 
I) 

o 
o 
c) 

o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
(I 

I) 

o 
(I 

I) 

(I 

o 
I) 

(I 

o 
I) 

1 
o 
(I 

72 HRS 

A 

I) 

I) 

I) 

o 
o 
I) 

I) 

(I 

(I 

I) 

I) 

I) 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 

D 

I) 

o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
I) 

(I 

o 
I) 

o 
o 
o 
(I 

o 
o 
o 
1 
I) 

I) 

96 HRS 

A 

o 
o 
o 
I) 

o 
I) 

I) 

o 
I) 

o 
I) 

I) 

o 
o 
o 
I) 

I) 

I) 

o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
I) 

o 
o 

D 

I) 

c) 
I) 

o 
o 
o 
o 
o 
o 
o 
c) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 



,.-""--.. 

Ei: ,'RA Itd'1F.NT VI AB I LI TY-STR I PED BASS- YOLK S;AC L 

DATE ::n 

O~'/10/7~; Itl 
O~./ lO/76 DI 
0/:,/10/76. In 
06·/10/76 D1 
06/11.176 II~ 

1)~'/11/76 DI 
0(./ 14/76 I1J 
01:.,/1 '1 /7 (:. D I 
0(./1 ,vn. I H 
06/14.176 Dr 
Oi:./14.176 IN 
.V . ..! 1 '1 /I'/:;. LI I 
0(:./1/[.176 IN 
0(./ 14.176 [11 
0(;./1 '1/ 7 bIll 
0(:./1'1/76 DI 
O/:./i4l71:.. IN 
0~'/14/76 PI 
01../1<1.176 IN 
06/2'1/76 DI 
06/14/76. IN 
o,~./ 14/76 [I I 
(\(;,/15/76 1'1 
1),:'/15/76 [I I 
0,:./15/76 IN 
(Ii'./' 1 ~;-'/7 1:.. [t I 
0,:./ 1 ~jl7 (:. IN 
0.':,/15/76 D I 
1).';./1!':;/]6 IN 
06.115/76 Dl 
(lS/l:,/76 IN 
(1"./1 !;J,t'7 I;.. D I 

TIME P M 

23: 12 
23: 12 
24:00 
24:00 
00:50 
00:50 
17:00 
17:00 
17:55 
17:53 
18:40 
18:40 
19:29 
19:29 
20: 17 
20: 17 
21: 09 
21: 09 
22: ~1::: 

22: 4:':: 
23:30 
23:30 
00: 14 
00: 14 
01:01 
01:01 
Ib:~8 

16:58 
17:52 
17:52 
18:37 
18:37 

4 X 
o X 
,1 X 
o X 
4 X 
I) X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
.1', X 
I) X 
4 X 
o X 
4 X 
I) X 
4 X 
o X 
'1 " " ,) X 
4 " " 
(I X 
4 X 
o X 
4 X 
o x 

CONDo 
(lif'IHO) 

-S";I';1';/. 
-·~"999. 

-·~.":""i''';i. 

-';I";.I·~)·;I, 

11:.·0. 
-"ir~J99. 

210. 
-9"i.1""i!';J. 
-9";:199. 
..... -:,,.;I'~).;J. 
-'3"";I'~/·;I. 

-"?'~J'7";1 . 
-99';I'~. 

-';i9>':iJ9. 
_';.i";J'?)·;:i. 

-9999. 
210. 

-999';1. 
_·;i';I·Y"~. 

-~i'iS)"il, 

-9999. 
-9999. 
-~;'999, 

-~'J999, 

190. 
-~'J9-;J9, 

200. 
-99'-;)9. 
-999":;1. 
-99':"9, 
-99''i'9. 
-')';199. 

TEMP. 
TIDE (C) 

0, 0;> 

-9. 9 
I) .• ;) 

-S". ,~, 

O. 4 
-';-1,9 

O. 0 
-9, 9 
-0. 2 
~ ... r;,. 'it 
.....0. :3 
-';1.9 
-0. 4 
-';', ':.' 
-0. 4 
-9. 9 

O. 0 
-';1. ":.I 

0, 5 
-9. "if 

O. 7 
-9, 9 

o. :::: 
-9, ';i 

0, 9 
-9 9 

o. 
-';1. 'r' 

O. (I 

-9. ~I 

-0. 
-9. ';' 

20. 0 
2:::,5 
19. ::: 
2/; •. ::. 
19. /:.. 
25. 0 
I','. 4 
2;),0 
19. 5 
29. 0 
E'. (I 

2';1,0 
19. (I 

2';'.0 
1 )/, 5 
29. (I 

1? 5 
L'j.O 
19. ::" 
27. 0 
19. ~. 

26, (I 

l·~j, ~i 

26. 0 
l';i, ~J 

2!~i. 5 
l q q 

,'. ~ 

30. 0 
20. I) 

30. 0 
20, 0 
::::0.0 

VI':'DILITY- A~('\LIVE; ::;=S;TUNI'lE[I; D'[lEAD 

A 

INITIAL 

(I 

o 
I) 

(I 

I) 

o 
o 
(I 

I) 

I) 

o 
o 
o 
o 
n 
o 

I) 

1 
o 
1 
I) 

1 
o 
o 
I) 

o 
(I 

(I 

I) 

(I 

(I 

s 

(I 

(I 

() 

I) 

I) 

o 
(I 

o 
(I 

I) 

I) 

o 
I) 

I) 

(I 

o 
o 
o 
I) 

I) 

1 
o 
(I 

o 
(I 

o 
o 
I) 

o 
(I 

I) 

o 

F-'Ut'IP STATU:::- P'" n OF PUMP:,,; OPERr.TINO; M"'t'IODE OF OPERATION 

[I 

I) 

I) 

(, 

I) 

o 
I) 

I) 

o 
o 
I) 

I) 

(I 

I) 

I) 

o 
o 
o 
(I 

(I 

I) 

(I 

o 
(I 

I) 

(I 

o 
(I 

I) 

o 
(I 

o 

; ........ 

:;: HRS 

A D 

o 
o 
o 
o 
I) 

(I 

I) 

o 
I) 

(I 

, ·0 

o 
(I 

o 
I) 

o 
1 
o 
1 
o 
2 
o 
1 
(I 

o 
I) 

I) 

(I 

I) 

I) 

o 
I) 

o 
o 
o 
(I 

I) 

o 
o 
o 
o 
I) 

o 
o 
(I 

(I 

o 
(I 

o 
o 
1 
(I 

(I 

o 
(I 

(I 

o 
I) 

I) 

o 
(I 

o 
o 
o 

(F"+ULL - T"THF:OTTLE[I - X",UNI<NOWN) 
ST-STATION; DI~[lISCHARGE; IN~INTAKE 

1. 2-37 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
I) 

o 
o 
(I 

(I 

o 
() 

() 

o 
(I 

o 
(I 

o 
1 
o 
1 
I) 

1 
o 
(I 

o 
I) 

(I 

o 
o 
o 
(I 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
I) 

I) 

o 
(I 

o 
o 
o 
1 
(I 

1 
(I 

(I 

o 
(I 

o 
o 
o 
I) 

o 
o 
o 
o 

12 HRS 

A D 

(I 

o 
(I 

o 
o 
o 
o 
o 
(I 

(I 

o 
I) 

o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
1 
(I 

o 
I) 

(I 

(I 

I) 

(I 

(I 

o 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

(I 

o 
(I 

I) 

o 
o 
1 
(I 

1 
(I 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

24 HRS 

A D 

I) 

o 
o 
I) 

(I 

o 
(I 

o 
o 
(I 

(I 

o 
I) 

(I 

o 
o 
I) 

o 
1 
o 
1 
I) 

I) 

o 
o 
(I 

I) 

(I 

o 
o 
o 
I) 

I) 

o 
I) 

o 
I) 

o 
o 
I) 

o 
I) 

o 
I) 

o 
(I 

o 
(I 

o 
1 
(I 

1 
o 
1 
(I 

(I 

o 
o 
o 
I) 

I) 

o 
o 

4::: HI~::3 

,'1 D 

(I 

o 
o 
(I 

(I 

o 
o 
(I 

I) 

(I 

I) 

i) 

(I 

(I 

o 
o 
o 
o 
(I 

(I 

o 
(I 

o 
o 
o 
(I 

(I 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
o 
I) 

o 
o 
1 
o 
2 
I) 

2 
I) 

1 
(I 

o 
o 
o 
o 
I) 

o 
o 
o 

72 HRS 

A D 

o 
o 
o 
() 

o 
o 
o 
I) 

o 
o 
(I 

o 
o 
o 
o 
(I 

I) 

(I 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
2 
o 
2 
O' 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 

o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
1 
o 
~, ... 
I) 

2 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
I) 



( 

ENTRAIM1ENT VIABILITY-STRIPED BA5S- YOLK SAC L 

DATE 

06/15/76 
0/:./15/76 
01;../15/71;. 
0/;../15/76 
06/1~3.171;. 

06/15/76 
06/15/71;. 
O(:./l~5/76 

06.115/76 
0/:,,/ 1 ~3'/7 6 
0/;·/11;./76 
n6/16/76 
0(./16/76 
0( . ./16/76 
0(./16/76 
1)(./16/76 
0(:..111:../76 
/)1:./11:../71.:., 
Ot'·/!!:../76 
0.':J11:. . .171:.. 
OI~'/11:../76 

0/,,/16176 
01:,/ 1 L./7 6 
0,:./16/76 
0",/16/76 
0,:./16/7 [. 
0,:./ 16/71:.. 
(k./ll:../76 
(1"./1/':'..176 
tV;./ 16/7 '-.. 
06lU,,/76 
0,;'/1/.:../76 

ST 

IN 
01 
IN 
01 
IN 
DI 
IN 
UI 
IN 
01 
Iii 
01 
IN 
01 
HI 
01 
IN 
DI 
!N 
DI 
IN 
01 
IN 
01 
IN 
01 
IN 
01 
IN 
D1 
IN 
01 

TIME P M 
CONDo 

(UI1HCJ ) 

1';'1:26 
19:21:.-
20: 16 
20: 1f.:.. 
21: :::::::; 
21: :;:8 
22:27 
22:27 
2:3: 13 
2:;:: 1:::: 
00;02 
00:02 
00:47 
00:'17 
1':,: 24 
H:.; 2,1 
17: 11 
17; 11 
1:':;:: (X,: 
18:03 
19:02 
19:02 
19: !::,t) 
19: ~.~i) 
20:42 
2(): 'L':! 
21: 2';) 
21;29 
23:05 
2:::: 0:5 
2~:: 5:::: 
2:3:53 

4 X --;-'99':.'>. 
o X -·;.'·~J5/-;-1. 

4 X -·;19·~9. 

(J X -·;'9·~J9. 

4 X -~';I·:'19. 

() X -~'S"/S"/9. 

4 X -9999. 
o X ---;J~/·;-19. 

4 X 1';'0. 
o X -';>9':"9. 
4 X -';)999. 
o X -999','. 
4 X 1::::0. 
o X -~i';l99. 

4 X 190. 
(I X -';i~i9';'. 

4 X -r";I·~I'~I. 

o X -999';), 
4 X -~i999. 

o X -·;i9·;J'~/. 

4 X -~i999. 

o X -9';/519. 
4 X -")"";";'. 
o x* -99·;1·~. 
4 X 190. 
,) X -')''i-'99. 
4 X -<i999. 
o X -9';;';19. 
4 X -99'?';l, 
o X -9-;/'i/":,' . 
4 X -';1';;',1';1. 
o X -9999. 

TEMP. 
TIDE (C) 

-0. 3 
-';".9 
-0. 4 
-';1,9 
-0. 2 
_';-,, i"' 
-0. 1 
-9. 9 

O. 4 
-'il, ';1 

O. 6 
-9. 9 

O. 7 
-9. 9 

O. 6 
-9. 9 

O. 4 
-':",9 

O. 1 
-';( ;' 

O. (I 

-9, 9 
-0. 1 
-9. ';1 
-0. 3 
-9. 9 
-0. 2 
-9. 9 

O. (I 

-''iI. '~J 

O. 4 
-9. '~I 

2~ 0 
~O 
~O 

~O 

~O 
~O 

2~ 0 
W.O 
20. 2 
;:::0. (I 

20. 0 
29. (I 

2(1. 0 
2:::. 0 
20. 5 
:;:1. (I 

21. I) 

:::a).5 
21. 0 
31. 0 
21. (I 

2:::.0 
20. 0 
2:::. (I 

20. 1 
24. ~~ 
20. 0 
24. (I 

20. I) 

21.5 
20. 0 
21. 0 

VIABJLlTY- A=ALIVEi S;STUNNEDi D"'DEAD 

A 

INITIAL 

o 
I) 

o 
o 
o 
o 
<) 

I) 

o 
o 
o 
I) 

:::: 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
o 
(I 

o 
o 
o 
(I 

o 
o 
I) 

:3 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 

PUI1P :2:;TATU::;- P"" tl OF PUtlP:3 OPERATHK;i M"'110DE OF OPERIHION 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

( 

3 HRS 

A D 

o 
o 
o 
(\ 

o 
o 
o 
o 
(I 

o 
(I 

o 
:3 
o 
t) 

I) 

o 
I) 

o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
(I 

o 
o 
(I 

I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
(> 

o 
(I 

(F~FULL - T~T~~OT1'LED - X~UNKNO~~) 

:::r'~ST(nIO~~i DI",-DE:CHARGEi I''I'''INTAI:E 

1.2-38 

NUMBER OF INDIVIDUALS 

6 I-IR:3 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
o 
o 
o 
<) 

I) 

(I 

o 
o 
o 
o 
o 
o 
I) 

I) 

I) 

o 
(I 

o 
o 
I) 

(I 

o 
o 
o 
(I 

o 
o 
o 
o 
(I 

o 
o 
(I 

o 
I) 

I) 

o 
<) 

o 
(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 

12 HHS 

A D 

(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
3 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
(I 

(I 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
I) 

o 
(I 

o 
o 
o 
o 
(I 

o 
(I 

o 
2 
o 
o 
(I 

o 
(I 

o 
o 
I) 

o 
(I 

(I 

o 
I) 

o 
(I 

o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

1 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
() 

o 
o 

Ii ::: HRS 

A D 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 

1 
o 
(I 

(I 

(I 

o 
o 
(I 

(I 

o 
o 
o 
o 
(I 

o 
I) 

o 
o 
o 
(I 

o 
(I 

(I 

o 
o 
o 
o 
o 
(I 

I) 

o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 

7'4. HRS 

A D 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(I 

o 
o 
o 
I) 

(I 

(I 

(I 

o 
o 
o 
o 
:3 
I) 

o 
o 
o 
o 
o 
1..1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

9(:, HRS 

A D 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
<) 

o 
o 
o 
o 
o 

o 
o 
o 
o 
(I 

I) 

o 
o 
o 
(I 

(I 

o 
3 
o 
o 
I) 

o 
o 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



( 

8~rRAIM1[NT VIABILITY-STRIPED BASS- YOLK SAC L 

DATE 

06/21/76 
06/21.176 
O,~'/21/76 

01::.,/21/76 
0.!,/21/76 
06/21.176 
O~:'/:::?1/76 

06/21/7f.:. 
01:,/22/71::.. 
06/22.17,~. 

0(:./22/76 
01::.,/22/76 
06/22/76 
C-,~;;..I::'2'/7 /:.. 
(J.:,/22l76 
0::./22/71:" 
(1 .. :./22/76 
0.:'/22/71::.. 
0/: . ./ 22.17 f:. 
O(:·/:~2/7/~, 

06/22/76 
Ob/22/76 
OI~·.l22/76 

06/22/76 
06/22/76 
06/22/76 
06/22/76 
06/22/76 
0/,:".123/76 
06/23.176 
06/23/76 
Ob/23/76 

~;T TIME P M 
CONDo 

(UMHCI) 

IN 20: :;:0 
DI 20:30 
IN 21: 17 
DI 21:17 
IN 2::::; 11 
DI 2:;:: 11 
IU 23: 5(:. 
Dr 23: ~j/~ 
1101 00:'11 
01 00:41 
It! 16:::::7 
DI 11::.,: 37 
IN 17:2~ 

DI 17:2~j 

IN U::: 10 
DI 1:3: 10 
HI 1:3; :;'i7 
D1 1::::: 57 
I"" 1';1: 4 '1 
DI 19:'1'1 
11-1 20:36 
III 20: :::".:. 
IH 21: 23 
DI 21: 2::: 
It I 22: 5',' 
[II 22:~9 

IN 23: 11·/~· 

DI 2::::: "16 
IN 00:37 
DI 00: ::::7 
H~ 01:1';' 
DI 01:1',' 

4 X 150. 
o X -'i'9';t9. 
4 X' IbO. 
o X -';19';1'51. 
4 X 170. 
o X -';'9':'/9. 
4 X 250. 
o X -999';1, 
4 X 3::';0. 
o X _';i' 9 ':"S'J , 
4 X -9~/·:"9. 

(I X -9'i'·~'·:". 

4 X 240. 
o X -995'9. 
4 X -0;1999, 
o X -':J "::' ';'9. 
2 X -,,,99.,,. 
o X -95199. 
2 X -~)-;-J';-I';I. 

o X _~j'~JI~,I;). 

2 X -·)99·~J. 

o X -')999. 
2 X 260. 
o X -'}9S"/'7. 
2 X -I}·~··~/·;I. 

o X -';'999. 
2 X -',;;';";I'"iI. 
o X -')';'9.". 
2 X -9'i""i'9. 
o X -';J99';J. 
2 X 260. 
o X -'f999. 

TIDE 

0.1::., 
-9. 9 

O. 5 
-';1, ~I 

O. ~: 
....-;1. -;1 

O. 2 
-':", "';I 

O. I) 
_';1, ~I 

O. 4 
_·~/. ';1 

O. 5 
-9. 9 

O. 7 
.....·;1.9 

O. 7 
-''').9 

O. 7 
-9. 'i 

O. 7 
-'i'. 9 

O. '-, 
-';I. 'i' 

O. :;: 
-9. -;; 

O. 2 
-·~/. '~I 

(I. 1 
-9. '~I 

-0. 1 
-9. 9 

VIABILITY- FI=ALIVEi S"-"STUNNEDi D"'DEAD 

TEMP. 
(C) 

2~. 5 
~:2. 5 
25. 0 
32.0 
22. :3 
2:::.0 
25. 0 
2::::, (I 

22. 5 
2:3.0 
2:3.0 
:;:3.0 
22.8 
33. 0 
n.(I 

33. 0 
2:3, 0 
33.0 
2:::.0 
3::::. (I 

2:3. 0 
:::::2:.0 
22. ~j 

3::::. (I 

22. 5 
:3:3.0 
22. 5 
32. 0 
22. ~5 

::;:2.0 
22. 4 
:::;1.0 

INITIAL 

A 

(I 

o 
o 
I) 

o 
o 
o 
(I 

o 
I) 

(I 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
1 
I) 

o 
o 
I) 

(I 

(I 

o 
I) 

(I 

S 

(I 

o 
o 
o 
(I 

o 
(I 

I) 

(I 

(I 

(I 

(I 

o 
(I 

o 
I) 

I) 

o 
o 
(I 

o 
o 
I) 

I) 

I) 

(I 

o 
o 
(I 

(I 

I) 

(I 

PUI"iP STATU',,:- P= n OF PUI"lf'S OF'ERATINCii 11:'1-;(1[11':: OF OF'EH(lTION 

o 

(I 

o 
o 
o 
(I 

I) 

o 
(I 

o 
o 
o 
(I 

o 
o 
o 
o 
(I 

o 
o 
(I 

o 
o 
o 
I) 

o 
I) 

(I 

I) 

o 
I) 

o 
(I 

3 HRS 

A D 

o 
o 
(I 

o 
o 
o 
I) 

o 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
(I 

(I 

o 
o 
(I 

o 
«) 

o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
(I 

(I 

o 
o 
I) 

(I 

o 
o 
o 
(I 

o 
o 
(I 

o 
o 
(I 

I) 

o 

(F"FULL - T;·:THROTTLED - X=.:UNKNOl..JN) 
ST=;STATIONi DI'=DI::;CHARGEi I\l;"'INTAKE 

1. 2-39 

NUMBER OF INDIVIDUALS 

/:.. !-IRS 

A D 

(I 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
o 
I) 

(I 

(I 

o 
1 
o 
I) 

o 
o 
o 
o 
o 
(I 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

I) 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

(I 

(i 

(I 

(I 

(I 

o 
(I 

o 
(I 

o 
o 
1 
I) 

o 
(I 

(I 

(I 

o 
(I 

o 
o 

o 
o 
o 
o 
(I 

o 
(I 

I) 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 

(I 

o 
o 
(I 

o 
(I 

o 
o 
(I 

(I 

o 
o 
o 

24 HRS 

A D 

o 
(I 

o 
I) 

(I 

o 
o 
o 
(I 

(I 

o 
o 
(I 

(I 

o 
(I 

(I 

o 
(I 

o 
(I 

(I 

1 
(I 

(I 

o 
o 
o 
(I 

(I 

o 
o 

o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
o 
o 
(I 

4:::: !-IRS 

A D 

o 
o 
o 
(I 

o 
o 
(I 

o 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
1 
o 
o 
(I 

t) 

I) 

o 
I) 

o 
(I 

o 
o 
(I 

I) 

(I 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
(I 

o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
o 
o 
o 
(I 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

o 
o 
(I 

o 
b 
1. 
o 
o 
o 
o 
o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
1 
(I 

o 
o 
o 
o 
o 
o 
o 
o 



( 

nrrRAIM'.ENT VIABILITY-::;THIPED BASS- YOLIe SAC L 

[lATE ST 

0/.../2:;:/76 IN 
0/:../2::':.176 D I 
O~·/2:;;/76 II'" 
O~./2::::.I'16 [I I 
1),:./:1:~:.I7'::. In 
0,;./2:'3,:/76 [iI 

06/2::::.176 H~ 

06/2::: /76 (I I 
O{-./'?3/76 IN 
0:;./2.3.176 DI 
O.~./2::':/76 III 
O{./2:3/7/:.. [I I 
<),:.,/2:3176 IiI 
O.~:./23/76 DI 
0(./;::"-:/71:.. IIJ 
O·~'/2~,;/7'::. D I 
;) ":./2::';/7 b J rJ 
01,/23/7'::. D1 
0,;./2::::/7 I;;, I i I 
0.:,/23/7'::. [II 

O,: . ./2L]./76 HI 
06.124/76 [11 
0,:./24/76 HI 
G"./;~G·/76 D1 
Oi:./;~4/76 HI 
0/;./2'1/76 Ii I 
(l/:·/24/7'::. IN 
0,; • .I2'i/76 DI 
0,:./2'1/7(;. IN 
06/24/76 DI 
{j,;./2'U71:.. II~ 

0.-;./24/71:.. [I I 

TIME 

11:..: 12 
11:..: 12 
16: !:.i·'1 
11::..: ::';9 
17: ·15 
17: 4·~; 
1::::: 2:::: 
18:28 
19: 1~.3 

19: 15 
20:01 
20:01 
20:4~ 
20: '1~j 
21: 2:3 
21: 2:::: 
2:3: 02 
2:~::: 02 
2::::: 'I:::: 
2:~';: i·l:'::: 
00:31 
00:31 
01:09 
01:09 
16: 20 
16:20 
17:07 
17:07 
17:~2 

17:52 
18:38 
18:38 

P M 

2 X 
(I X 
2 X 
o X 
2 X 
o X 
2 X 
t) X 
2 X 
o X 
4 X 
(I X 
4 X 
o X 
1/ X 
(I X 
4 X 
<) X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
'I X 
o X 
o X 
o X 
4 X 
(I X 
4 X 
<) X 

CONDo 
(UI'1HO) 

..... ~·995/. 
-S'99'? 

4·~50. 

-';.'9':'9. 
-'i"::'99. 
_~";J';I'~. 

-·~·99·;J. 

-·~'9·;')·~/. 

400. 
-·;'·~/9·;1. 

-~'9,?9. 

-99·;1'~/. 

-9';199. 
-9999. 
_~~';:J';I;I. 

-0;;';199. 
420. 

-':";'·;i9 
I/,~.o. 

-';'999. 
t.oo. 

-~i9';ICJ 

7~50. 

-9999. 
770. 

-':""')9-;:'. 
:::15. 

-9·~J~/9. 

--·~/;I·;:I'~/. 

_;"=;1';"';". 
-999';'1. 
-';)";1';"9. 

TEMP. 
TIDE (C) 

o. 
-':". S· 

(I. 2 
-9. ';1 

o. ~. 

--9. 9 
0.1::.. 

_';>, .~J 

O. ::: 
-9 .. ;:, 

O. ::;: 
-';I, '7 

O. 8 
-';1,9 

O. :=: 
-9. 9 
--;1,9 
-9. ~I 

O. 4 
-9. ';I 

o. 
-';', ':.' 

O. 0 
-9, '"i' 
-0. :;: 
-';.i,9 

O. (I 

-9. ';1 
O. 2 

-9. '? 
O. 5 

_0';1,9 

2::::.0 
::':::':. I) 

22. 4 
3::::.0 
22. 0 
3:3.5 
2~:. 0 
:3~i, 5 
22. 0 
:~:::::. ~; 

2::::,0 
~::3. ~3 

2:::.0 
:~::;:. ~i 

22. 0 
33. (I 

2;~:. 0 
3:3. 0 
2:2. ~i 

::::::::.0 
22. 5 
::::::':.0 
23. 0 
::':::':. I) 

2:;::.5 
::::,1. 0 
2~:. I;,. 

3'l.O 
23. ~_; 

3 /l. (l 

2:~:. 0 
::::.:::. ::: 

VIABILITY- A~ALIVEi S=8TUMJED; D=DEAD 

INITIAL 

{\ 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
n 
(I 

o 
o 
o 
o 
(I 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 
o 
o 

PUI'1P :,HATU::::-- p", jJ. OF PUI'~PS OPEEATINCii I"I~t10DE OF OPEF:(HION 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

( 

3 Hi~S 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(F~FULL - T~THROTTLED - X=UNIeNOWN) 
:,;;T"':3Tf',TIONi nI==DI:::;CHARGEi II~"=INTAKE 

1. 2-40 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
(I 

o 
(I 

(I 

o 
o 
o 
o 
o 
c) 

o 
o 
o 
o 
(I 

o 
o 
I) 

o 
(I 

(I 

I) 

I) 

I) 

o 
(I 

o 

12 HRS 

A D 

o 
o 
(\ 

o 
o 
o 
o 
o 
I) 

(I 

o 
o 
I) 

o 
(I 

(I 

o 
o 
I) 

(I 

(I 

(I 

o 
(I 

(I 

(I 

(I 

o 
I) 

(I 

(I 

(I 

o 
(I 

(\ 

(I 

o 
o 
c) 

I) 

(I 

o 
o 
o 
I) 

o 
(I 

o 
o 
(I 

(I 
1 
(I 

o 
(I 

(I 

(I 

o 
o 
o 
I) 

o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
(I 

(I 

o 
I) 

o 
I) 

I) 

I) 

<) 

(I 

o 
o 
(I 

o 
(I 

o 
o 
o 
o 
I) 

(I 

o 
o 

o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
1 
(I 

o 
o 
o 
o 
I) 

o 
(I 

o 
o 
<) 

o 

iI:=:: HRS 

A D 

(I 

o 
(I 

o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
(I 

(I 

o 
o 

o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
o 
(I 

I) 

() 

o 
o 
(I 

o 
(I 

1 
o 
o 
o 
o 
(I 

(I 

o 
(I 

o 
o 
o 
o 

72 HRS; 

A D 

o 
o 
(I 

o 
o 
o 
o 
o 
(I 

o 
(I 

o 
I) 

o 
o 
(I 

(I 

o 
(I 

o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
I) 

o 

(I 

o 
(I 

I) 

I) 

o 
o 
o 
o 
o 
I) 

(I 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
(I 

I) 

I) 

o 
o 
(I 

o 
(I 

o 
(I 

96 HRS 

A D 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
I) 

o 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 
o 
(I 

o 
(I 

(I 

o 
o 
o 
o 
1 
o 
o 
(I 

(I 

o 
o 
o 
o 
o 
o 
(I 

o 



H!rHAII'lMENT VIAIHLITY-STF:IPED E:A:=;S- .JIJV.lADUL TS 

DATE 8T 

07.10,':,.176 IN 
07/06.176 Dl 
07.106/76 1;'·1 

07.101;.176 DI 
07/06/76 IN 
!)7.10tJ7/:;, DI 
0"/./07.17 6 It~ 

O?/07/7~) DI 
0~'/07.176 HI 
t)7/07/76 [11 
07/07.17,';, HI 
07/07/7/:., DI 
07/07/71:.. HI 
07/07.17/:;, DI 
(e/07l76 IN 
071(Ol76 DI 
O"l/1)"1/76 HI 
07/07/7/:;, DI 
(l7 /07/7 ;';, J 1'1 
07107/76 [II 

01i07/71:., IN 
07/07/76 Dr 
07/07.171:., IN 
07.107.176 DI 
07.107.176 II~ 

(17.107.176 DI 
07/07/76 IN 
07/07.17/:;, DI 
07/0-/.171;, IN 
07.107/7 t, Dr 
07.10:3.176 It~ 

07.10~:;.I7 6 D I 

TIME 

21: 19 
21: 1',' 
22:4:3 
22: 4:=: 
2:;i: :31 
2:3: 31 
00: 12 
00: 12 
00:51 
00: ~;1 
16: ~;2 
16:52 
17:32 
17: ::::2 
1:::: 1 :::: 
1::;:: 1:3 
1::=: ~2 
18:~2 

19:31 
19:31 
20: 10 
20: 10 
20:49 
20:49 
21:29 
21:29 
22: '1~~t 

22: 4~i 
2:::: 24 
2:~:: 24 
00: ('4 
00:04 

P M 

4 X 
o X 
4 X 
(I X 
4· X 
o X 
4 X 
o X 
4 X 
o X 
5 X 
I) X 
5 X 
(I X 
5 X 
o X 
5 X 
(I X 
5 X 
o X 
5 X 
o X 
5 X 
(I X 
5 X 
(I X 
5 X 
o :< 
:;; x 
(I X 
5 X 
(I X 

CONDo 
(UI'1HO) 

-~)·?99. 

-':~·~/99. 

-9·;)~J9. 

--~/·~·?·Y. 

210. 
-999';1, 
-99';19. 
-~r~J5'/~J. 

210. 
-9999. 

180. 
-9'i''';19. 
-';1:"51';'. 
_';:-1'::";/';1, 
-9999. 
-9999. 
-':'999. 
-9':"';-"!-'. 
-9':19':". 
-~-'9·;J'iI. 

-';j';":)'?J. 
_·:;r;;":'J·~J. 

-~1·?99. 

-·)9·~·:'1. 

270. 
-9999. 
-··:)·~/"iJ''iI. 

-9';i99. 
-9999. 
_0)';,,;,.;>, 
-99';";.t, 
-999';1, 

TIDE 

O. 5 
-9, ';'1 

O. 2 
-9. 'r' 

O. 2 
-9. ":) 
-0. 1 
-';1,9 

O. 0 
-'il. 9 

O. 5 
-9. 9 

O. i:: 
-':". '"i-' 

I). ,'"' 
_';1, ~J 

1.0 
-9. 9 

1.0 
-9. 9' 

1.0 
-9. 9 

O . ." 
-9. 9 

O. E,: 
-9. 9 

O. ~i 

-9. 9 
O. 4 

-''il. ';' 
O. 2 

-9. '~I 

VIABILITY- A'''ALIVE; S=:STUN:'~ED) D'-=DEAD 

TEMP. 
(e) 

26. 0 
34. 5 
25. 5 
:~:4. 5 
25. 4 
:;::;:. (I 

2~i. 5 
32. 0 
2t •. 5 
:;:0.0 
25. ::: 
34. ~i 
2(:,.0 
3 i L 5 
~o 

34. 5 
U.O 
34. 5 
26. 0 
34. 5 
25. ~I 
34. 5 
~O 

34. 5 
24. 8 
34. 5 
3.0 
34. 5 
25. 5 
33. 0 
2~~-;. 0 
2:2.0 

A 

INITIAL 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
1 
o 
(I 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 
o 
o 
o 
o 

s 

o 
o 
o 
o 
(I 

(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
o 
(I 
(I 

I) 

o 
(I 

o 
o 
o 
(I 

(I 

o 
o 
o 

P~jl'1P STATU:;- po, U OF PUMP:; OPEHATINGi 1'1; 1"10 [IE OF OPERATION 

D 

o 
(I 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 
o 
o 

:3 HR:; 

A D 

o 
o 
o 
o 
o 
(I 

o 
(I 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
o 
o 
(I 

(I 

o 
(I 

o 

(I 

o 
o 
(I 

(I 

o 
o 
(I 

o 
I) 

(I 

o 
o 
I) 

o 
o 
(I 

o 
o 
(I 

o 
I) 

o 
(I 

o 
o 
o 
(I 
o 
o 
(I 

(I 

(F~FULL - To·THROTTLED - X~UNKNOWN) 

ST~STATION; DI=OISCHARGEi IN~INTAKE 

1. 2-41 

NUMBER OF INDIVIDUALS 

6 HR:3 

A 1) 

o 
o 
o 
I) 

(I 

o 
o 
o 
I) 

1 
o 
o 
(I 

o 
o 
o 
(I 

o 
o 
(I 

o 
o 
o 
(I 

(I 

o 
(I 

o 
(I 

o 
(I 
o 

o 
o 
o 
o 
o 
o 
(I 

I) 

o 
(I 

o 
(I 

o 
o 
I) 

(I 

o 
o 
(I 

o 
o 
I) 

I) 

o 
(I 

o 
(I 

o 
(I 

(I 

(I 

o 

12 HRS 

A D 

o 
o 
o 
o 
o 
I) 

o 
o 
I) 

I) 

o 
(I 

(I 

I) 

o 
o 
o 
(I 

o 
(l 

o 
(I 
o 
o 
o 
o 
<) 

o 
(I 

o 
o 

o 
o 
(I 

o 
o 
<) 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
(I 

(I 

(I 

o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
(I 

o 
o 
o 
(I 

o 
o 
o 
o 
<) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
(I 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
o 
o 
(I 

o 
(I 

(I 

o 
(I 

4:=:: HRS 

() D 

(I 

(» 

I) 

(I 

o 
o 
o 
(I 

o 

o 
o 
o 
(I 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 
o 
o 
(I 

o 
(I 

o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
9 
o 
o 
o 
o 
I) 

o 
(I 

o 
o 

96 HRS 

A D 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

(I 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



( 
I" 

Ej, rRAIM"'IENT VIAnI' lTY-STRIPED BA~::::;- JUV/ADULTS 

Dr=lTE ~::T 

07/08/76 II-! 
0,;/0:=:/76 Dl 
Oi'/O:~:/76 IN 
0710;::/76 [It 
07/1);':;/76 IN 
07/0:3/71;. ['1 
07/0:::/71:.. I I'~ 
07/0:::/76 [11 

0:' /0:::/7/;;. If! 
07/<);'3/76 DI 
0"//(;::':/76 HI 
0:' /('::':/71:. DI 
O:l/,X::/76 IN 
07/0:';;/76 [11 
07/0C:/76 HI 
07/0:::/76 D 1 
0:7/08/76 I!~ 
O? /0:=:/76 [, r 
07./0'::':.176 !1".1 
07/0:::/71:. [II 
('7/0:::/76 Itl 
O"l/(J:"V76 DI 
(17/0"//71:.. I H 
0'1/09/7 f:. D I 
07/0';1/71:.. IN 
07/09/71:.. [Ir 

07/U/71:.. II~ 

07/12/76 DI 
07/17./7 (. J N 
07./12/76 DI 
.)7/17./'71:.. 114 
0,'/12/76 DI 

TIME F' M 

00:40 
00: 40 
11:.-; :;:2 
11:.-;32 
17: 14 
17: 1'l 
17:51 
17: ;::,1 
18:2.5' 
18:29 
19:~3 

19:08 
19;47 
19:47 
20:2:3 
20:23 
21: 11 
21: 11 
22: 4;:;: 
22: ~1;=; 
23:25 
23:25 
00: 13 
00: 13 
00:50 
00: ~·i() 
16: ;;:6 
1 (;.: ::::1:.. 
17: l~::; 

17: l~j 
17: ~;!;:. 
17: !:;6 

5 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
<1 X 
I) X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
I) X 
4 X 
o x 

CONDo 
WMHO) 

11)40. 
-$'9119. 

195. 
-i"·~/,?,·;I. 

190. 
-~"~r;;9. 

-~r·:i/99. 

-9';1';:9. 
-":";-r;i';'. 
_~';I·;J·;I. 

-i/·;J·~~·~/. 

-9';:199. 
-~i9"::i9. 

..... 99S"/9. 
-~·199;J. 

-';)9'~/'~) . 

110. 
-~)~1';:'9. 

-':i999. 
-~/9~·9. 

-';/95"? 
-~~"~J9·i. 

-99''i'';'. 
_.) '~"i"~} . 
-99';1';1. 
-Q·~/'::',? 

2~5. 

-9·'iI'i'·~J. 

-99':':9. 
-9''i.'99. 
-999':". 
-'r";/99. 

TEMF'. 
TIDE (C) 

O. 1 
-9. -;1 

O. 1 
-"i'. ;1 

O. :;: 
-9. 9 

O. /:.. 
--9. 9 

O. 7 
-9. ';1 

O. :::: 
-';1. ';1 

O. ~I 

-;:1, '~I 

1.0 
-9. ';'1 

1.(1 
-·~/. '~I 

0. ::: 
-9.9 

O. 5 
-9. 9 
Q3 

-9. 9 
O. 2 

-Q q 

O. (I 

-9. 9 
-0. 2 
-'i'.9 
-0. :2 
-'~'. ''it 

23. 4 
:~:O. 5 
21:.. 0 
:~i5. 0 
25. 2 
~.O 

26. 0 
~O 

2~0 

~O 

2~1) 

~.O 

U.O 
~O 
25. 5 
~O 

2'1. e 
3'1, (I 

:25. 5 
::::4.0 
2~~. 5 
:;:'2. 0 
"it;.w ....... _ .. --, 
30. I) 

25. 5 
:'::0. I) 

2~. 4 
34. ~i 

21:.-. I) 

:::::~~. 0 
2(:., (I 

;:::~i. {) 

VHiBII..ITY- A'~flLIVE; S=-:=;TUNNED; D:·~DEAD 

A 

INITIAL 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(I 

2 
(I 

(I 

(I 

(I 

o 
o 
o 
(I 

(I 

I) 

(I 

I) 

I) 

o 
I) 

s 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
I) 

o 
I) 

PUI"IP :3TATU::,- p", jf OF PUMP::;: JF'ERATIhJO; 1"1,,-110DE OF OPERATION 

D 

( 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

(I 

o 
o 
(I 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 

:;: HRS 

A [I 

(I 

o 
o 
I) 

o 
o 
(I 

o 
o 
(I 

I) 

I) 

(I 

(I 

(I 

2 
I) 

I) 

I) 

o 
(I 

o 
o 
(I 

I) 

(I 

o 
o 
o 
(I 

o 

(I 

(I 

() 

() 

o 
I) 

o 
o 
i) 

o 
o 
(I 

(I 

(I 

o 
I) 

(i 

(I 

I) 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

(I 

(F~FULL - T~THROTTLED - XmUNKNOWN> 
ST=-::;TATION; DI",DI:;CHARGEi l:\J::INTAKE 

1. 2-42 

NUf1BER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
(I 

o 
o 
o 
I) 

o 
I) 

o 
(I 

o 
o 
1 
o 
2 
o 
o 
I) 

o 
o 
(I 

o 
o 
o 
(I 

o 
I) 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
I) 

(I 

o 
o 
o 
o 
(I 

o 
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o 
I) 

I) 

o 
I) 

(I 

(I 

o 

12 HR:3 
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o 
I) 

I) 

o 
o 
o 
o 
(I 

(I 

(I 

(I 

(I 

() 

(I 

1 
I) .., 
"" I) 

o 
I) 

(I 

o 
o 
o 
(I 

o 
I) 

o 
o 
o 
o 
(I 

I) 

I) 

o 
o 
o 
(I 

o 
o 
o 
(I 

o 
o 
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(I 

o 
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(I 

o 
o 
o 
o 
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(I 

o 
o 
o 
o 
o 
(I 

o 
(I 
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A D 
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I) 

I) 
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(I 

I) 

I) 
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(I 

I) 
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(I 

o 
o 
o 
o 
o 
I) 

(I 

o 
o 
(I 

o 
(I 

(I 

4!:: HR8 

A D 

o 
o 
(I 

o 
(I 

(I 

(I 

t) 

l) 

o 
I) 

I) 

I) 

(l 

1 
(I 

2 
(I 

o 
;) 

t) 

o 
(I 

I) 

t) 

o 
I) 

i) 

I) 

(; 

(J 

o 

I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 
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o 
o 
(I 

72 HRS 

A D 
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I) 

I) 
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96 HRS 
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o 
o 
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o 
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o 
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o 
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o 
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o 
o 
I) 

o 
(I 

(I 

o 
(I 

o 
o 
o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
(I 



( 

E'i';TRA 1 Nt·1ENT VI AE::I L ITY-STE I F'ED BA:: ::;- .JIJV/ADUL TS 

D.;TE ::;T 

0:'/12/76 IN 
('7/12/76 [II 
0';/12/7';. HI 
0:'/12/76 [II 
07/12/7/;;. IN 
O~'/12/76 [lJ. 

07/12/76 IN 
07/12/76 [II 
0:'/12/7(;. IN 
1)7/12/7 I:. [I I 
0;7.l12/76 lI'l 
07/12/7~, DI 
(17/1::":.17/. IN 
O~l/l :::/76 DI 
07/1::':/7b Ir~ 

')~l/13./7/:" [II 

07/ 13/71:. 1I~ 

O}.I13/7.~. [II 
1)'.( 1 3/76 Iii 
01/l.::::/7':;' DI 
07.11::::/76 IN 
07/1~:;/76 DI 
01.Il:::V7/:' II'~ 
(l7/13/7/:. DI 
07/U/U. IN 
07/13/76 [t[ 

07/1::::.176 IH 
07/13/76 DI 
IY1/13/71;. IN 
07/1:::/71;. DI 
07/1:;:/7(. IN 
07/1::::/76 DI 

TINE 

18:41 
18: Ij·l 
19: 2:~: 
l~J: 23 
20:06 
20: 01:, 
21: 5:3 
21: ~.:::: 

22: ::::~. 

22: ~:6 
2:3: 19 
23: 19 
00: 0:::: 
00:03 
00:47 
00:47 
11;;·: ::::::: 
1 (:.: 3:;;: 
17: 1:::: 
17: 1:) 
17: 5~~ 
17: ~,!3 
1 :::: ~:':7 

H,:: :37 
19: 18 
1';": U:: 
20:57 
20: ~~7 
21: 34 
21: ::;4 
22: 12 
22: 12 

CONDo 
f' 1'1 <Ut1HO) . TI DE 

4 X -';'999. 
o X -~"rl';19. 

4- X -99':"9. 
o X -99';;9. 
4 X "-';1';1;1';'. 
o X --;i'~/9';J: 

4 X 250. 
o X -9999. 
4 X -99·~·~/. 

o X -9·~J9·;'. 

4 X -9·;J'~J;'. 

(I X -','999. 
4 X -9';';',1';1. 
o X -999';1, 
4 X 250, 
o X -9'~·9':;I. 

4 X 250. 
o X -~/"I';';"'. 

4 X -';j'"i:':'}';'. 
o X -9·;19~J. 

4 X -99',";', 
o X -")9';19. 
4 X -999"', 
o X -~.i9·'i.'9. 

4 X -')';''',,',.'. 
\) X -9';-1";";1. 
4 X -9';1';";>, 
o X -')99','. 
4 X -·:J9·~J·:;/. 

o X -'il9';"9. 
.q X 2:3:3. 
I) X ·-,,,','9',', 

-0. :::: 
_';". ';1 

-0. 5 
-9. ';1 
-0. 5 
-':', '";I 

0, 7 
-9.5' 

O. ::: 
-';1, '~I 

O. ',I 
-':'1, ';I 

1.0 
~M·;I. ;J 

I). '" 
-9. 9 

O. 0 
-9. ':.' 
-0. 1 
-9. ';' 
-0. 2 
-9. ':;1 
-0. 2 
-9. ';:, 
--0.2 
-';1,9 

O. 2 
.....;:'. ';1 

O. 4 
-9. ';1 

O. 6 
-9. 9 

VU',BILITY- A=ALIVEi S"-STUNNEDi D'-=DEAD 

TEMP. 
(e) 

U.O 
34. 5 
~n 

32. 0 
2~ 0 
:::1. (I 

2~1. 1 
::::0. 0 
21:,. (I 

:;:0.3 
2~ 0 
~.O 

2~ 0 
2~O 

24. 9 
29. 0 
24. 3 
32. 0 
~O 

~.O 

24. (I 

31. ~ 
~.O 
32. 0 
2~j. 0 
~.O 

25. 0 
~.O 

25. 0 
3Q 0 
23. 0 
29. 5 

INITIAL 

A 

o 
I) 

(I 

I) 

I) 

I) 

1 
':.' 
2 
:3 
o 
1 
o 
1 
o 
3 
(I 

o 
o 
(I 

o 
o 
o 
o 
I) 

(I 

o 
I) 

I) 

1 
<) 

2 

::; 

I) 

o 
I) 

o 
I) 

o 
I) 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

I) 

o 
I) 

o 

PUI'IP ~;T{\TU:=;- po=: tf OF PUt-lPS ')PERATINGi IYH10DE OF OPERATION 

D 

I) 

(I 

(I 

o 
o 
o 
o 
I) 

I) 

(I 

.) 

I) 

o 
(I 

o 
I) 

o 
o 
I) 

(I 

(I 

o 
o 
I) 

o 
o 
o 
(I 

o 
I) 

(I 

( 

3 HRS 

A D 

o 
(I 

o 
I) 

I) 

(I 

1 
::: 
2 
:3 
I) 

1 
(I 

1 
(I 

3 
I) 

o 
<.) 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
2 

o 
o 
(I 

o 
(I 

I) 

o 
2 
o 
o 
I) 

1 
o 
(I 

o 
o 
o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

I) 

o 

(F'-·FULL - T, .. THHOTTLED - X~'IJNKN()WN) 

ST=STATIONi DI~DIS(~ARGEi IN~INTAKE 

1.2-43 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

I) 

o 
o 
o 
o 
I) 

1 
8 
2 
3 
(I 

1 
o 
1 
o 
3 
I) 

o 
(I 

o 
I) 

I) 

o 
o 
(I 

o 
o 
o 
o 
1 
o 
2 

o 
o 
I) 

o 
o 
o 
o 
2 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
I) 

o 
o 
(I 

o 

12 HRS 

A D 

o 
(I 

(I 

(I 

I) 

o 
1 
;3 
2 
3 
I) 

1 
I) 

1 
I) 

:3 
o 
o 
o 
o 
o 
(I 

o 
(I 

o 
(I 

(I 

o 
(I 

I) 
-, 
"-

o 
(I 

o 
(I 

o 
o 
o 
2 
o 
o 
(I 

1 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
o 
o 
o 
I) 

o 

24 HR:~ 

A D 

o 
I) 

o 
I) 

o 
(I 

1 
8 
2 
3 
o 
1 
o 
1 
o 
:;: 
o 
o 
I) 

o 
o 
I) 

I) 

o 
I) 

o 
I) 

o 
o 

o 
.-, 
"-

o 
o 
I) 

o 
I) 

o 
o 
2 
(I 

o 
o 
1 
(I 

o 
I) 

(I 

o 
(I 

(I 

o 
(I 

(I 

o 
(I 

o 
o 
(I 

o 
o 
o 
o 
o 

4::: Hi~S 

A D 

o 
(I 

o 
o 
I) 

I) 

1 
::: 
2 
2 
o 
1 
I) 

(I 

:~! 

(.I 

o 
o 
(I 

I) 

(I 

(I 

o 
<) 

I) 

o 
I) 

(I 

I.J 
2 

o 
o 
o 
o 
o 
o 
o 
2 
o 
1 
o 
1 
o 
o 
o 
I) 

o 
o 
I) 

o 
(I 

I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 

72 HR8 

A D 

o 
o 
o 
o 
I) 

o 
1 
8 
2 
(I 

o 
1 
o 
1 
(I 

3 
I) 

o 
o 
o 
I) 

o 
I) 

(I 

(I 

I) 

o 
I) 

o 
1 
o 
-, 
"-

o 
o 
o 
o 
o 
o 
I) 

2 
o 
3 
o 
1 
I) 

I) 

(I 

o 
o 
o 
I) 

o 
o 
o 
O' 

o 
o 
o 
o 
o 
I) 

I) 

o 
o 

( 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
5 
2 
o 
o 
1 
o 
1 
o 
3 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
1 
o 
2 

o 
o 
o 
o 
o 
o 
1 
5 
o 
3 
o 
1 
o 
(I 

o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 



( ( " ( 

H!TRAlt-a1F.NT VIABILITY-STfHPED BASS- ,JUV/FIDUL T::;; 

NUMBER OF INDIVIDUALS 

----~----------------------------------------------------------------~---

DATE ::;T 

07.11:'::/76 IN 
Oi'/13176 [II 

07/1::::1760 IN 
07/13.1"76 [II 
07/14.176, HJ 
07/14176, DI 
07/14/76 IH 
0:'/14/76 DI 
07/14/76 IN 
(17/14/76 DI 
0//14/76 IN 
(01111/76 DI 
0:'/14/76 IN 
0:'/14/76 DI 
(l"/114/76 IN 
07/14(76 DI 
07/14/76 IN 
07/1'1.1760 DI 
(YI l 14/76 Jr.1 
07/14.176 In 
07/Ul/76 lt~ 

t)7/1·l/7t, [11 
O?/F,/7£:, IN 
07/14/76 DI 
07/14.176 HI 
07'14/71.':, [II 
07(14/76 114 
07/lIl.176 [II 
07/1517b IN 
07/1 ~_'i.l7 6 [I r 
()711~5/76 IN 
07/1 '::5.17 b [I I 

TIME P M 
CONDo 

(UI"IHO) 

22: ~~2 4 X -$·9"r:'~'. 

22: ~i2 0 X -',,'9':":'. 
2:;:: ::;:1 4 X -0;'':.1';;''". 
2:3: :-::1 0 X -·~·999. 

00: 09 4 X -S":'I$"9. 
00: 09 I) X -';'"7""iI'i'. 
00:47 4 X 240. 
00:47 0 X -999~ 

16:28 4 X 24Q 
16:28 0 X -999~ 

17:09 4 X -9999. 
17: 09 0 X -';199';1. 
17: ~_;·1 4 X -.,-.,,1';-1';'. 
17: ~.H 0 X -9999. 
18:34 4 X -999~ 

18:34 0 X -999~ 

19: 13 4 X -999~ 
1';-/: 1.:3 (I X -";)';",'1';'. 
1';1: ~~;,~. 4 X -~;··7";:·;1. 

t·? ~5,~, 0 X -'·/99':;' 
21:31 4 X 22Q 
21 : ::;: lOX -':i',.,'-).". 
22: 09 4 X -~)·7··;1·;1. 

22:: 09 0 X -~i·:'J'~/;I. 

22: 51 4 X -9·i·r·~J. 

22: !:il 0 X -9999. 
2:-:::: :3~~i 4 X -99';:9. 
23: :3~i 0 X -')999. 
00: 14 4 X -9999. 
00: I1J 0 X -·:J~/·~i·'i'. 

00: 59 4 X 230. 
00: 3':" 0 X -r'-;i';i';', 

TEf'IF'. 
TIDE (C) 

O. ::: 
_.~. ~J 

O. ." 
-9. 9 

1.0 
-9. ';' 

I, 1 
-;1,9 

O. ~: 

-9. '" 
O. "2 

-';'.9 
O. I) 

-'"iI.9 
·-0. 1 
.... ·~/. -;1 
-0. 2 
_';1, ";I 

-0. 2 
-9. i"' 

O. 2 
--9. 'il 

O. 4-
-9. 9 

O. 5 
-9. '~J 

O. 7 
-9. 9 

O. 8 
-9. ";I 

o. 'it 
-';i. 9 

25. 0 
30. 0 
25. t) 
2·~/. () 
25. () 
2·~/. 0 
25. 0 
29. 0 
24. 2 
34. (I 

2S, I) 

:;:4.0 
2~j. 0 
::::::;:.5 
2~;. 0 
:;:3. ~"j 

2!;J. 0 
:32. 5 
25. 0 
32. (I 

24. 4 
31. 0 
2~, <) 

31. 0 
~o 

31. (l 

2~. 0 
31. 0 
2~5. 0 
::::0. I) 

2'1. :2 
::;:0.0 

VIP,BILITY- A"'ALIVEl :3'~STUNNED; D"'DEAD 
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A 

:;i 
3 
1 
I) 

o 
(I 

1 
o 
o 
o 
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o 
o 
o 
o 
o 
I) 

o 
I) 

o 
1 
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1 
(I 

(I 
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o 
(I 

(I 

(I 

s 
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1 
o 
I) 

(I 

(I 

I) 

1 
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I) 

o 
o 
I) 
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(I 

I) 

I) 
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o 
o 
o 
I) 

1 
o 
o 
I) 

o 
o 
I) 

I) 

o 

PUN)"> :::TIHU::::- P"-'II OF F'UI'1PS OPERATINGl t'I'-"I'10DE OF OPERATION 

D 

o 
o 
I) 

I) 

I) 

o 
o 
o 
I) 

o 
o 
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(I 

(I 
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(I 
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o 
(I 

(I 

(I 

o 
I) 
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(I 

(I 

(I 

o 
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o 
o 

3 HRS 

A D 

1 
4 
;:: 
1 
I) 

o 
o 
1 
o 
I) 

o 
1 
I) 

(I 

I) 

(I 

o 
o 
(I 

I) 

(I 

1 
1 
1 
(l 

I) 

I) 

I) 

o 
I) 

I) 

o 
I) 

o 
o 
o 
I) 

o 
1 
o 
I) 

(I 

o 
(I 

o 
o 
o 
o 
(I 

(I 

(I 

I) 

(I 

o 
o 
o 
I) 

o 
o 
(I 

o 
(I 

(I 

(F"-FIJLL - T="THHOTTLED - X=UNKNOWN) 
ST"'::::TATIONl Dlo'DISCHAFWE; IiII=INTAKE 

1.2-44 

6 HRS 

A D 

1 
4 
3 

(I 

I) 
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1 
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(I 
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I) 
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I) 

1 
1 
1 
o 
(I 

(I 

(I 

I) 

o 
o 

o 
o 
o 
o 
I) 

o 
(I 

1 
I) 

o 
I) 

(I 
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o 
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I) 
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o 
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I) 

(I 

o 
o 
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(I 
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I) 

o 
I), 

12 Hr,s 

A D 

:;: 
:3 
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I) 

I) 

1 
I) 

(I 
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o 
o 
I) 

I) 
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I) 

(I 

(I 

I) 

1 
1 
1 
o 
o 
(I 

o 
(I 
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o 
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1 
o 
o 
I) 
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o 
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I) 
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o 
(I 

(I 

I) 

I) 
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I) 

(I 
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o 
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(I 
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(I 

I) 

o 
I) 
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(I 

o 
o 

24 HR:3 

A D 
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o 
I) 

(I 
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(I 

I) 
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I) 

(I 
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I) 

(I 

(I 

(I 

1 
o 
1 
1 
1 
I) 
I) 

o 
I) 
(I 

I) 

I) 
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1 
I) 

I) 

(I 
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I) 
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o 
I) 

I) 

(I 
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I) 
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I) 
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o 
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I) 

I) 
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I) 
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o 
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(I 
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o 
o 
I) 

1 
o 
(I 

I) 
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o 
o 
o 
o 
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A D 

o 
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o 
o 
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o 
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o 
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o 
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I) 
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o 
1 
o 
1 
o 
1 
o 
o 
o 
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I) 

I) 
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1 
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(I 
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I) 
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o 
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o 
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o 
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I) 
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o 
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A D 

o 
1 
:3 
1 
o 
I) 
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1 
o 
o 
o 
I) 
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o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 

1 
3 
o 
o 
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o 
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o 
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o 
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I) 

o 
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o 
o 
o 
o 
(I 

o 
I) 

o 



( 
.' 

ErnRAINI'!ENT VIAE:ILITY-STRIPED E:A~.::;;- .jIJV/ADUL TS 

DATE ST 

07./1 ::'i/7 I.;. IN 
07/15.171.;, [01 
Oi·/15.176 Itl 
0;'/15.176 [II 

07.1 1!5/76 IN 
07/1::;/7~, DI 
07/1::;.176 IN 
07/P':;/7t:, DI 
0 7 /15/76 IN 
O?/I~:;/76 DI 
07./1 ~317 (;, 11·1 
07/15/7e, [d 
0:'/15/76 HI 
<y.' ./1 ~~;.1 7 I.> D I 
(I1/1~i/7b IN 
07/1!5/76 DI 
07/1~j/76 HI 
O-!.I1~::;/76 [01 
07/ 1~~./76 IN 
07/15/76 [;1 

07/1e./76 11'1 
07/1.':../76 DI 
07/16/76 IN 
0-'/ll:.,/7~. DI 
rp/21:../7b IN 
I) 7 121:../'7 e, [J I 
07/2I:.,/7l,. IN 
0'//21::./76 DI 
(17/26/76 IN 
1)7/26/7/;, D I 
01/26/76 IN 
07/26/71:., DI 

TIME P M 

16:36 
16:36 
17: 15 
17: 15 
U::: 01 
1:;:: 01 
1::::: 40 
18: '10 
19: 1:::: 
I')': 1 ::: 
19: 5::: 
1';/: ~i:::: 

21: :;:~ 
21: :;::j 
22: 1:3 
22: 1:3 
22:Ctl 
22: ~;J. 
2:~:: :~:(t 

::;::.:;::: ::::0 
00: 1:~ 
00: 12 
00: !}O 
00: ~;o 
16:55 
16:55 
17: '11:., 
17: 'II:., 
18:30 
1::::: ::::0 
19: 16 
19: 16 

4 X 
I) X 
4 X 
o X 
4 X 
(I X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
(I X 
4 X 
o X 
4 X 
o X 
4 X 
I) X 
iJ X 
I) X 
4 X 
I) X 
4 X 
o X 
4 X 
o X 
4 X 
o X 

CONDo 
(1J11HO) TIDE 

2::::0. (1.5 
-~"~/·;/9. -9. 9 
-~'·;199. O. :;: 
-~·S"199. -9. 9 
-~'-;-1'~/9. o. 1 
-0;"?9;', -9. -'i' 
-5'99';>. O. 1 
-';'-;-'99. -';). 9 
-~'9·;1·~/. O. t) 

--;",;-,.;'';"1. -9. 9 
-~)9~)·;;. -0. ~:i 

-9·;1·~/9. -9. 9 
1':"0. O. I) 

-9999. -9, ';1 
-9·;I'~}·;J. O. 2 
-';;9';:/'';). -9. 9 
-':)999. O. 4 
-·:i·~/·'i'9. -'-;'. "it 
_';)';1';1';1. O. :=: 
--;>99';:'. -';1. 9 
-9999. O. :::: 
-':>9'~·S'/. -9. ':.' 

1:=:5. O. ;:: 
-99':)';1. ....9.";1 
-';i'?":"~/. -0.:3 
-9999. -9, 9 
-~)99·~}. -0. 2 
-~/'~/5/·:'}. ....·;.1. ''i-' 
-9'~":'J';J. O. 0 
-999'~/, -9. '? 
-,-:) ';:J ';> ':'1. O. :3 
-9999. -'~'. 9 

VIABILlTY- r."-'l)LIVEi :::;;;::;TIJNt-IEDi D'·~DEA[I 

TENF'. 
(C) 

25. 
3~j. 0 
25. 0 
:;:3.0 
::!~. () 
::::~;. 5 
25. <) 

34. 0 
2~~. 0 
::::3.0 
2-:".0 
3::::. (I 

25. ';1 
:;:3. I) 

26. 0 
:;::3. ~i 

2/:". (I 

:;::3. 0 
26. 0 
~::~:. ~J 

26. 0 
:;:2.5 
25. :3 
::;:2.0 
2~i. 0 
34. 0 
24. 5 
34. 0 
24. 5 
34. 0 
24. ~ 
34.0 

A 

INlTI{\L 

(I 

o 
I) 

o 
t) 

o 
o 
o 
I) 

I) 

I) 

I) 

(I 
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(I 

o 
I) 

I) 
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I) 

I) 
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I) 

(I 

(I 

(I 

(I 

PUl'lF' ::;;TATU::;- P'" # OF PIJ!YIPS OPERATIHGi 11=MODE OF OPERATION 

D 

o 
o 
o 
o 
o 
(I 

(I 
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o 
o 
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I) 
I) 
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I) 

(I 
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(I 

I) 
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o 
(I 

o 
o 
o 
o 
o 
(I 

( ~, 

3 !-IRS 

A D 

o 
o 
o 
(I 

o 
(I 
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(I 
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o 
o 
o 
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o 
o 
o 
o 
(I 

o 
o 
o 
o 
1 
I) 

o 
(I 

I) 

I) 
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I) 

I) 

(I 

I) 
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(I 

(I 

(I 
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I) 
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I) 

o 
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o 
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I) 

(I 

I) 
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o 
o 
(I 

I) 

(I 

(I 

o 
I) 

o 

(F'"FULL - T'·' THHOTTLED - X~'UNI<NOWN) 

ST=STATIONi DI'=DI:=;CHARGEi I14"-'INTAKE 

1.2- 45 

NUMBER OF I NO I V IDIJALS 

/:, HRS 

A D 

(I 

I) 

(I 

I) 

I) 

o 
o 
(I 

o 
o 
I) 

o 
o 
1 
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o 
o 
I) 

o 
I) 

o 
o 
(I 

1 
I) 

(I 

I) 

(l 

(I 
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(I 

(I 
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I) 
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o 
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I) 

(I 

(I 
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o 
I) 

I) 
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o 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
I) 
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I) 

I) 

I) 

o 
(I 

o 

12 HRS 

A D 

(I 

o 
I) 

(I 

o 
o 
I) 
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o 
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o 

o 
o 
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o 
o 
(I 

(I 
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o 
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(I 

(I 

I) 

o 
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(I 

o 
o 
o 

24 HRS 

A D 

(I 

o 
I) 

o 
I) 

I) 

I) 

I) 

o 
(I 

o 
o 
o 
1 
o 
o 
(I 

o 
(I 

o 
o 
I) 

I) 

1 
o 
I) 

(I 

(I 

I) 

o 
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(I 

(I 

o 
(I 

o 
o 
(I 
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(I 
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I) 

(I 

(I 
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I) 

I) 

o 
o 
(I 

I) 

I) 

o 
o 
I) 

«) 

o 
I) 

(I 

4:::: HRS 

A D 

(I 

o 
o 
(I 

ci 
(\ 

o 
!) 

o 
o 
(I 
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o 

o 
(I 

(I 

(I 
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(.\ 

(I 

o 
o 

(I 

o 
I) 

(I 

(I 

o 
I) 

o 

(I 

(I 

o 
o 
o 
(I 

o 
(I 

I) 

o 
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o 
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I) 

o 
o 
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(I 

(I 

I) 
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o 
o 
(I 

o 
I) 

(I 

o 
(I 

o 
(I 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

I) 

o 
1 
o 
(I 

(I 
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I) 

(I 

I) 

o 
(I 

1 
o 
(I 

(I 
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(I 
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o 
(I 
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(I 

I) 
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o 
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(I 
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(I 

I) 

o 
(I 
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o 
o 
I) 

I) 
o 
(I 
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o. 
(I 

o 
o 
I) 
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o 
o 
(I 

o 
6 

( 

96 HRS 

A 0 

o 
I) 
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o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
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(I 

o 
(I 

I) 

I) 

1 
o 
(I 

o 
o 
o 
o 
o 
o 
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(I 
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(I 
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(I 
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I) 
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E:: IF(AIN~lE"NT VIP,BII. lTV-STRIPED BA!=S- .JUV/ADUL TS 

DATE 

07/26/76 
07/2~/76 

07/26/76 
07/26/76 
O~'/2·j: .. /7/:. 
0~/26/76 

O~~;·2~~./76 

O~'/26/76 

07/26/76 
07/26/76 
07/27/76 
07/27/76 
07/27/76 
07/27/76 
07/27/76 
07/27/76 
07/27/76 
0 7 /27/76 
0 7 /27/76 
07127/76 
\)~7/27/7~ 

0 7 .'27/76 
07/27176 
0 7 /27/76 
lf7/27/76 
07/27/76 
07/27/76 
07/27/76 
')7/27/76 
0 7 /27/76 
01/27/76 
07/27/76 

:=:T 

I
, , 
" Dr 

III 
DI 
III 
DI 
III 
01 
I! I 
~I 
01 
IN 
IN 
DI 
IN 
DI 
III 
Dl 
If.! 
Df 
IN 
Df 
IN 
[: I 
IN 
DI 
I I~ 
DI 
IN 
01 
IN 
DI 

TIME F' M 

19:57 
19:57 
20:38 
20:38 
21.20 
21:20 
22: S';' 
22: ~5:J 
2::::: -13 
2::::: 43 
00:26 
00: 21:. 
01: 0::: 
01: 0::: 
U:.; 1~5 

1·~.: 1~~~ 

16: ~;,S 
16:56 
17: :::;~j 

17: :~:~:; 

18: H:;: 
! ::::: 1. ::: 
19:,:'0 
19:0() 
19:42 
19:42 
2\): 22 
20: '22 
21: 01 
21: 0: 
22: 3/:. 
22: :;:,;, 

" X o X 
4 X 
o X 
4 X 
o X 
4 X 
(I X 
·4 X 
I) X 
o X 
4 X 
4 X 
o X 
4 X 
(I X 
1', X 
o X 
'I- X 
(l X 
4 X 
o X 
If X 
o X 
4 X 
I) X 
4 X 
o X 
4 X 
o X 
4 X 
<) X 

COND. 
(UMHO) 

-S";/99. 
-';"::1";'9. 
-~j9·;r;). 

-·;J·~·?9. 

_o''i' ';'';1 ':'i. 
-·~';I·;I·~/. 

-9'?'J9 '?J. 
-';;'9':'-}';'. 
-99';'9. 
-9999. 
-'-:;";)';J9. 
.. -~J999. 
--:/·;J·~9. 

-';i';'99. 
(;.970. 

-·:)9·~Ir;,. 

- '>'I;'r;-I'~J • 

_~)-;;·;I;:J. 

-';)999. 
""";'':.;':'1';:'. ' 
-':i999. 
.... ·;i9·;. .. ;-'. 
-~:··;199. 

-·}9·~/·? 

-9';1":)';1, 
-··;·'~J9';I. 

-1;"99';'. 
-·)':.I·"iJ·~/. 

-·::"O:iJ·~/9. 

-';"';'99. 
-·:/·:'i·~;'·9. 

-·~J·;19":'I. 

TIDE 

O. 5 
-9.5" 

o. :'::: 
-9. 9 

O. 9 
-9. 9 

I. <) 

-9. '~J 

O. ":.I 
-'iI, ';1 
-,t'iJ • ';1 

(I. :=: 
0. 6 

-9. ';:, 
-0. :2 
-':;', ';.' 
-0. 2 
-9. 9 
-('.2 
--':.1. ':'i 
-0. 2 
-':",9 
-0. 
-';1,9 

O. 2 
-.·~/. 9 

O. ~3 

-'il. '~I 

0.1;, 

-9. 9 

o. '" 
-':'J.9 

VIABILITV- A=ALIVEi S=STUNNEDi D:DEAD 

TEI'1F'. 
(C) 

24. 5 
34. I) 
24. 5 
:~:4 0 
25. 0 
33. 0 
2~1. 0 
::::'1·. 0 
24. ~; 

;:::;:, ~ 
:"0:<1. I) 

25. 0 
2·1.5 
:~:~. 0 
::::-1 .. ~ 
.:::::::. ::5 
:::~1. rs 
:~::::. 5 
211. I) 

::~:::;. ~~ 

24. 5 
:33. ~; 

24. ~ 
3:3. 5 
24. 5 
:;:3. ~t 

24. ~i 

3 1 .. I) 

:24. ~ 
.-',,-, ~ .. ~ .. .: .. --' 
L~l. ::i 
:~:3. ~2i 

A 

INITIAL 

I) 

I) 

I) 

o 
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o 
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o 
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(I 
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:3 
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(I 
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o 
o 
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(I 
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(I 
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<) 

o 
o 
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(I 

D 

P 'JI'1P :,,:TATIJ:'::·- p"., 11 QF Ptli'"iF':=: OPERATIHGi t1"'110DE OF OPERATION 
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(I 
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(I 

o 
o 
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o 
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:3 HRS 

A D 
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o 
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o 
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I) 

o 
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(I 
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o 
o 
o 

O="FULL -- T··THROTTLED - X",UNI<NOWN) 
S:T~STATIONi DI"DI::::CHt.F:t3El I.\I~·ItH"I·::E 

1.2-46 

NUMBER OF INDIVIDUALS 

f:.. HRS 

A D 

I) 

I) 

o 
o 
o 
1 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 

o 
I) 

o 
(I 

o 
o 
o 
o 
o 
o 
I) 

(I 

I) 

I) 

(I 

(l 

o 
I) 

I) 

o 
o 
I) 

o 
I) 

(I 

o 
o 
I) 

o 
I) 

o 
I) 

12 HRS 

A [I 

o 
o 
o 
o 
o 
1 
I) 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

(I 

o 
I) 

I) 

o 
o 
I) 

o 
o 
I) 

(l 

n. 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

I) 

I) 

o 
(l 

o 
o 
o 
o 
(l 

o 
o 
o 
o 
o 
o 
o 
o 
(l 

I) 

24 HRS 

A D 

o 
o 
o 
I) 

o 
1 
o 
o 
(I 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

I) 

(l 

o 
o 
I) 

o 
o 
o 
(l 

o 
o 
o 

o 
o 
(I 

I) 

o 
I) 

o 
I) 

o 
I) 

I) 

I) 

I) 

o 
I) 

(I 

o 
o 
o 
o 
o 
(l 

I) 

o 
o 
I) 

(I 

I) 

I) 

(; 

(I 

o 

1\::;: HF:S 

" I, 

o 
o 
t) 

I) 

\) 

(\ 

(. 

I) 

t) 

o 
\) 

l) 

(, 

o 
o 
o 
(I 

\) 

.:) 

1) 

o 
(I 

(l 

() 

(I 

I) 

(J 

(1 

(, 

t) 

. .) 

D 

o 
I) 

I) 

(I 

I) 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

I) 

I) 

o 
o 
o 
(I 

o 
o 
o 
I) 

o 
o 
o 
I) 

72 HRS 

A D 

o 
I) 

o 
o 
o 
1 
I) 

I) 

o 
(I 

I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 

o 
o 
o 
I) 

I) 

o 
o 
o 
o 
I) 

I) 

I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o· 
o 
I) 

o 
o 
o 
o 
o 
(I 

o 
I) 

96 HRS 

A D 

I) 

I) 

o 
o 
I) 

1 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
(> 

I) 

I) 

I) 

(I 

o 
I) 

o 
o 
o 
o 
I) 

(I 

o 
o 
o 
I) 

o 
I) 

o 
o 
I) 

o 
o 
o 
o 



81TRAINMENT VIABILITY-STRIPED BA~S- JUV/ADULTS 

DATE 

07127/71:., 
0:'/27176 
()7 /::':-:':/7 f:.. 
!)7/:2:=:/76 
()7/28/76 
0:'1 2.:=V 7 f:.. 
0:' / 2:~:.l7 f:., 
0:'./2::::/7f:.. 
0:'/2::::,I7/;.. 
:J-?/2:::~/7t:.. 

O-':/~G/71;.. 

O:'/2;::V7t.:.. 
0/,/2;:;// f::.. 
07 l:-::::/ 71:.. 
() //'2:=:,/7 f::.. 
() '.f:~:::/71;. 
(.".7 ./ '2::;'1'"1 ,~, 
0·.·· /::':~'/7 ,;. 
O~;- / ':'::::/7/;.. 
07/28/76 
07i:S/7f:.. 
07/2S/7f:.. 
07/28/7f:.. 
07/2::::.17 (:. 
(}7 "~~";)'/7 f:.. 
0'7/2':)/7/.:' 
(,7/2.':'1/76 
O'l/29/7f:.. 
07/:!',,'/7f::.. 
0'1/2.,'/7/:, 
07/Z':;'/7f:.. 
07.<:'-,,/76 

:;;T TH1E 

IN 2::::: 17 
OJ 2~:: 17 
11'-1 00:01 
DI 00:01 
IN 00: '1:::: 
DI 00:43 
IN 16:44 
DI 1/;.,: 44 
II·' 17:2.~} 

[>1 17: Z:':i 
I j·1 1 :3: 09 
DI 18: 0';1 
I t·1 1 :::: :::~,:, 

DI 1::::: 51:. 
I H 1 .,,: ::::::: 
[II 19::~:;~: 

IN 2.): 21 
DI 20: 21 
II·~ 21:("3 
DI 21: 0::: 
HI 22: ,10 
[II 22: 110 
HI 23: 21]· 
DI 2:3: 21 
II·' 0'):(;5 
[II 00:0"5 
Ii'! 00: 4·1 
DT 00: ,14 
IN 16:34 
Dl 16: :;:4 
HI 17: :~:~~ 
[I I 17: 2!,:; 

P M 

4 X 
o X 
4 X 
I) X 

" X 
(I X 
4· X 
o X 
'! X 
(I X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 

" X o X 
" X o X 
it X 
o X 
1}. X 
o X 
4 X 
o X 
4 X 
(I X 
'1 X 
o X 

CONDo 
(UMHO) 

71':.'0. 
-·~.!·7"?·? 

-999·~/. 

-·~'·;i99. 

-9'rJ9';i. 
--;I·~/·::·;:j. 

-";J9·~'·~/. 

-~/9·;1':.>. 

-99·;'/~/. 

-9999. 
-9'5,;99. 
-9-;J·~J9. 

-~)9·;1·1. 

-9·~f'~J':.'. 

-9999. 
-9'i"'i:9. 

l:...·.::::::'). 
-':";'1';:'9. 
-~)·:')9';J. 

-~i9·7"::I. 

1.:0890. 
-';)';-''79. 
-')';";1;1, 
-':;";"199. 
--)-;"';"9. 

-*7999. 
i:.::::l0. 

-·~J9'~J·;". 

-';)';:"9';1. 
-9~;J';i9, 

-'';'1999. 
-')'i9';:J. 

TIDE 

1.0 
--;.0. 9 

a). ';I 

-'i. 9 
O. ::: 

-9 . .,. 
-0, 1 
-'"iI. P 
-0. :2 
-9. ";I 

-0. ~: 

-9. 9 
-0. ~: 

-·~/. 9 
-0. 1 
-9. 9 

O. 2 
-''i1.9 

O. II 
-9. ";I 

O. :=: 
-';/.9 

1.0 
-':;1, ';.' 

1.0 
-9. ";I 

O. 9 
--:". '?) 

O. :~: 

-'il. ';1 
O. 0 

-9. 9 

VIADJl. ITY- (\'''ALIVE; ::;::o:;::rUNI'IED; D"~DEAD 

TEMP. 
(C) 

24. ~~ 
:;::3.5 
2 J1-, ~; 

:;::::.5 
24. ~t 

:;::3. ~; 

24. 5 
31.0 
24. 5 
:::4. 0 
25. 0 
:::4. 0 
24. 5 
34. 0 
2~. 5 
34. 0 
2~. 7 
~.O 

25. 0 
34. 0 
25. 1 
:::4. 0 
25. 0 
34. 0 
25. 0 
34. 0 
24. 9 
:::4 0 
25, <) 

:::4 I) 

2~i. 0 
::;::;:.0 

INITIAL 

A ::: 

o I) 

o 0 
o 0 
1 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o . 0 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

o 
o 0 
o 0 
o 0 
o 0 

PUI1P ~:::r{)TU::;- p::: U OF PUt-lPS I)F'Er~(HIr,IG; I"H"/ODE OF OFEHATION 

D 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 

( 

3 HRS 

A [t 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
I) 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
n 
o 
o 
o 
I) 

o 
1 
o 
o 
o 
o 

(F='FULL - T,,-,THPOT'fLED - X='UNKNO~JN) 

:'::T=·:";TATIClN; Dl:-;:DI::·CHAFWEi II"" INTAKE 

1. 2-47 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

1 
o 
o 
o 
o 

I) 

1 
o 
I) 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
n 
o 
o 
o 
o 
o 
(I 

1 
o 
o 
o 
o 

12 HRS 

A D 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
I) 

(I 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 

2"1· HR:::: 

A D 

o 
o 
o 
1 
I) 

I) 

I) 

o 
o 
(I 

o 
I) 

I) 

I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
I) 

o 
I) 

I) 

o 

I) 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

1 
o 
o 
o 
o 

r::-:: 1--11-;;:;:; 

A 0 

o 
I) 

o 

o 
t) 

o 
o 
o 
I) . .) 

\) 

(I 

I) 

~) 

(j 

o 
o . .) 

,) 

. .) 

o 
(J 

(l 

o 
o 
(J 

() 

o 
i) 

o 

I) 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
I) 

1 
(I 

o 
(I 

o 

Tl, HRS 

A D 

o 
o 
o 
1 
o 
o 
I) 

(I 

I) 

I) 

o 
I) 

o 
o 
I) 

o 
I) 

o 
I) 

o 
o 
o 
I) 

(I 

o 
o 
o 
1 
I) 

o 
o 
I) 

o 
1 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
(I 

I) 

I) 

I) 

I) 

o 
I) 

I) 

I) 

o 
o 
o 
o 
o 
o 
I) 

1 
o 
o 
I) 

o 

( 

96 HRS 

A 0 

o 
I) 

o 
1 
o 
o 
o 
I) 

o 
I) 

o 
I) 

o 
o 
o 
o 
o 
I) 

o 
I) 

I) 

I) 

o 
o 
o 
o 
o 
1 
o 
I) 

o 
o 

I) 

1 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
1 
I) 

o 
I) 

o 



Ef."·RAINI1ENT VIABILITY-STRIPED BASS- ,JUV/ADULTS 

DATE 

07.12'i'/7I:., 
07.1'2::1/76 
07.12',//76 
O~'/29/76 
07/29l7,S 
07/2';'/71:.. 
0·;/2',,'176 
07/29/71;, 
0·;--/29/71;, 
07/29/76 
. .):' /2";)/76 
O~'/2:;·'/71;. 

0:'/29/76 
0:'/2-;;/76 
,):',/::;:('/76 
07/30.176 

8T TIME P M 

IN 1::;:: 1(, 
DI H,:: 10 
U,I 19: 02 
[II 19: ')2 
HI 19:'H 
DI 19: ·11 
IN 2(1:2~ 

DI 21):2~ 

IN 22::~2 
[II 22:22 
IN 2:::::00 
DT 23:00 
IN 23:41 
DI 23:41 
IN 00: ::=;0 
DI 00: :::a) 

'1- X 
o X 
4 X 
o >: 
II :< 
o X 
4 X 
(I X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
(I X 

CONDo 
(L:MHO) 

-S';"~I';·. 

-'~'9'~J"? . 
-~!'~I''')';''. 

-~·99·~. 

-S··~"::)9. 

-·~'99·;). 

(,020. 
-';1999. 
_·~~'~/·:'J·? 

..... -;l·;.1·7 .. ~/. 
_~'·~/·:'J·~'. 

-·~'9'~/·~/. 

-'~199·:/. 

-':'/'';'':,''':'-1 .. 
bOlO. 

-99'~/9. 

TEI"IP. 
TIDE (C) 

-0, :2 
_'~J. 9 
-0. :2 
-9. 9 
-0. 2 
-9. 9 

O. 1 
-9. ';I 

O. 7 
-';t, '~J 

O. ::: 
-';",9 

O. 9 
-9. -;, 

1.0 
-·~/. ';1 

25. 0 
34. I) 

25. 0 
3:3.0 
2"-1-.5 
::::4. 0 
25. 0 
3:;:,0 
24. S 
33 !::~ 

2~~i. 0 
;3:;:.5 
2 Jl. 5 
3:3. <) 

24. 5 
::::1. I) 

VI AB I L I TY- 1i"·'P,L I liE; ~:>""STUl\ltlED; D"'DEAD 

A 

INITIAL 

(I 

o 
(I 

o 
o 
(I 

() 

1 
o 
1 
I) 

o 
o 
I) 

o 
o 

,-." 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
I) 

I) 

(I 

(I 

PI.!I"IP :;;TATU::;- p," U OF PUI'1f'S OPERATING; 11=-1'10DE OF OPERATION 

[t 

I) 

o 
o 
o 
(I 

I) 

o 
o 
o 
(i 

I) 

o 
(I 

o 
(I 

(I 

( 

3 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
1 
() 

o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
(I 

(I 

o 
(I 

o 
o 

(F'-"FIJLL - T=THROTTLED - X=UNI<NOWN) 
ST"-8TATIONi [tI~~DISCHr-,RGE; I14=INn'!<E 

1.2-48 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
(I 

(I 

(I 

o 
1 
o 
1 
o 
o 
o 
I) 

o 
o 

o 
o 
I) 

(I 

o 
o 
o 
I) 

I) 

I) 

o 
o 
o 
(I 

o 
o 

12 HR:3 

A D 

o 
(I 

o 
I) 

(I 

o 
I) 

1 
I) 

1 
(I 

o 
o 
(I 

o 
o 

o 
I) 

o 
o 
(I 

(I 

(I 

(I 

(I 

I) 

(I 

(I 

I) 

o 
I) 

(I 

24 HRS 

A D 

(I 

I) 

(I 

(I 

I) 

(I 

o 
1 
I) 

1 
I) 

o 
I) 

o 
o 
o 

o 
(I 

(I 

o 
(I 

o 
o 
o 
I) 

(I 

I) 

(I 

o 
o 
o 
o 

4:::: HRS 

(\ D 

.) 

I) 

I) 

o 
(I 

(I 

(I 

,) 

(I 

o 
(; 

(I 

(> 

o 

o 
(I 

o 
o 
I) 

I) 

I) 

I) 

o 
(I 

(I 

(I 

o 
o 
I) 

(I 

72 HRS 

A D 

o 
o 
o 
(I 

o 
o 
o 
1 
o 
1 
o 
(I 

o 
(I 

o 
(I 

o 
o 
o 
I) 

(I 

I) 

(I 

(I 

(I 

I) 

o 
o 
o 
(I 

o 
o 

" 

96 HRS 

A D 

o 
o 
o 
o 
I) 

I) 

o 
1 
o 
1 
o 
o 
I) 

o 
o 
o 

o 
I) 

o 
I) 

o 
o 
o 
o 
o 
(I 

I) 

o 
o 
(I 

o 
(I 



( 

E,'CRAINi'lENT VIABILITY-F:AY ANCHO'lY- L()R""~E 

TEi'1F', 
DATE :::T TII<1E P M 

CONDo 
(UI"IHO) TIDE (C) 

O.;./24.17b 1,·.1 
O·~./24.171;. [I I 
;)(./24.17.~. IH 
06/2·'1/7 I;. [t I 
(..1/:../2·1/76 IN 
0.:./:<01/76 01 
O~:,/~:.'1/76 II~ 

(JI..)/·2·~·/71.:.. [i I 
(I.:··/24'/7~. Ii-! 
0/;./24/7 I;. [: I 
O,c'/'2'~i/ 71;. I,'J 
0/.;,/2:5/71:.. DI 
(l(,/·~::':./76 HI 
O(:./·.2~~_;J7f:., [;1 

Oc./"2.:::/71;,. I! l 
O.';,/~':::/71:., [J 1 
(!.·:·/::':::/7 f;, 111 
0(:./::::::/76 Dr 
Or:./;:~;?:.:/7/~. J l' t 
')·,./2::::/7S [J 1 
(:t.:./~?::::/7 ~" I i\l 
(k./:::;:V7 i:.. [0 I 
1),:,/2::::/7 t':.. i 1'./ 

0/:,/28/71:. DI 
OI,'/::~::!/7 f:.. I I'l 
(1"./2::: 17,;, D 1 
1),:./2::::/7 (,;, I I! 
(',';,/2::::./7 I:, [; 1 
0.:./2::::/71:. 11,( 
'X;./;':::V/,~. r'I 
').:./'29/7 i;. I ,,~ 
O.:./~~'" /76 D I 

19:30 4 X 
19:30 0 X 
20: 18 4 X 
20: 18 0 X 
21:01 4 X 
21:0~ 0 X 
2 1 : ~.:?:~ ,~X 

2i: ~J:'J (I X 
2~:: :;;,) 4 X 
2::::: ::::q 0 X 
0(;: 17 4 X 
00: 17 0 X 
01.0,) 4 X 
01,0') (. X 
1/;·: :;:0 (!. X 
16: ::::() 0 X 
17:2i~ 4 X 
! 7: ;~:l I) X 
li:;: 1.:;: fir X 
UL 13 0 X 
19. O~~ 4 X 
1'''': (.~: 1))\ 

1',': ~,:.:5 4 X 
19-5-::; 0 X 
20:41::. 4 X 
20: ·1/:.. <) X 
22'~~,2 .. 1 X 
22' !~t:2 0 X 
z· .:::: /L:-:: 4 X 
23: ''12 (l X 
(.,): ::;:(> Il X 
00: :::::1) I) X 

-';Sr;/S"/, 
-·~·S'J99. 

-$'·~1';'9. 

-';'9';"';1. 
7',10. 

-~'9·:'J·:'I. 

-';";19·:" 
-·~1·;199. 

-9·7~~·9. 

-·:''';19·~/. 

-';i99':". 
-9":.'99. 

'1/;.0. 
-':",:199. 
-99';"?', 
-':)9';-'9. 
';':210, 

-~)9·~;9, 

-·:.1·~'·:"9. 

-':)'-)99. 
..... ·;i·:;:··:;;·:J. 
-·:i';::·9·~/. 

..... ·;I·~/·~J9. 
-'~)99'-:' 

-9';199. 
-';;'9':)';'. 

2170. 
-99·~)·;J. 

-·::il~J·~)9. 

-')';'19'~J. 

...-';1999. 
-';";"9':'1. 

O. 7 
-';1,9 

O. 8 
-';1, '" 

I). :3 
....9. ";"I 

O. 8 
-9. ';' 

O. 5 
-9. 9 

O. :3 
-9. ':.' 

O. '2 
-';1. ';1 
-0. 1 
-''il.9 
-0. 2 
-9. >;: 

-0. 4 
-9. 9 
-0. 1 
-9. 9 

O. 2 
-'~' .. ~. 

O. 4 
-'~J. 9 

O. ';) 

-'~'. 9 
1.0 

-"~' . .-") 

O . ." 
-9. 9 

VIABIl ITY- A~ALIVEi S~ST~~NEDi D~DEAD 

2:~:. 5 
:'::.1.0 
2::::. 0 
:;:'-1.0 
23. 1 
:::'1. <) 
23, 5 
;::::~:. 5 
2::::. (1 

3::::.5 
2::::.0 
32. ~. 

2:::;.0 
.::3. 0 
2 1::,0 
34. 0 
2~. 0 
34. 0 
24. 0 
34·,5 
24. 0 
34. 0 
~4. 5 
~.0 

24. 5 
34. 0 
24. 1 
34. 5 
24, 5 
34.5 
2~. 0 
34 5 

A 

INITIAL 

o 
o 
o 
o 
o 
o 
o 
o 
o 
<) 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(l 

o 
o 
o 
o 
o 
o 

c' ..... 

o 
o 
o 
o 
(l 

o 
o 
o 
o 
(l 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
(I 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

PUi"IF' ::;:TATd·,:,,· P'" ff OF F'UI'IP:3 OPERATH10; 1·1'",I'IO['E OF OPEWn ION 

D 

o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
<) 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 

( 

:;: HI;:::: 

t'l D 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 
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o 
o 
o 
o 
o 
o 
o 
o 
a 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 

(F'·FULl. - T'-·THfWTTLED - X~"JNI<NOlm) 
sr~STATIONi DI~D!S(~APGE; IN~INTA~E 

1. 2-49 

NUMBER OF INDIVIDUAL:::: 

6 HR:=: 

A D 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
<) 
<) 

o 
I) 

I) 

(I 

o 
o 
(I 

o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
<) 
o 
o 
o 
o 
o 
o 
o 
o 
I) 
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o 
o 
o 
(I 
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o 
o 
o 
2 

12 HH::: 

A 0 

o 
o 
<) 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
<) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
-, .. 

24 HF::;; 

A 0 

o 
o 
o 
<) 
I) 

<) 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
<) 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

I) 

I) 

o 
o 
o 

o 
o 
o 
<) 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
(I 

o 
(I 

o 
(I 

o 
(I 

o 
I) 

o 
o 
<) 

o 
o 
o 
o 
o 
o 
2 

4:::: f-i~::: 

!:) D 

f) 

I) 

() 

(I 

.J 
\) 

(I 

I.) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
;) 

o 
c 
o 
o 
'._.1 

o 
~) 

o 
\) 

o 
o 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
(I 

o 
o 
2 

72 HRS 

A D 

o 
(I 

I) 

<) 
o 
o 
o 
I) 
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o 
o 
o 
o 
o 
o 
I) 

(I 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
<) 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 
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o 
o 
o 
I) 

o 
2 

( 

96 HR:3 

A D 
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o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
o 
o 
(l 

o 
<) 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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I) 

o 
I) 

o 
I) 
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o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 



( 
~ 

EllTRAINHENT VU.E::LLITY-BAY ANCHOVY- U-.FiVAE 

DATE 

O,~'/2'~'/76 

0(,/ ::';'/7 /:.. 
06/:29/71:., 
O/;;./2',J/76 
O~;./2'OJ176 

01::,/29/76 
0(. .... /29.176 
')/.:,/;":"/76 
(j,::,/2',J.l76 
O{:,/29l76 
O{·/·2·~J/7(;. 

O(./29/7f, 
(~(~./2';:·'/7 e. 
0(:./29/76 
(-/,·,/::':0/7/:. 
O.:~./3(j/71;. 

(),:: . ./ .;:;)/71;.. 
0.:;·/:;:0/7,;, 
'J",/:-:':O/76 
06/:;:0/76· 
0,':./:;:0/7 I;. 
01-./:-;':0/71;. 
0.~/30/76 

0b.!.~Oj76 

06/30/76 
Ob/~~/76 

0~/3Q/71;. 

06/30/76 
07/01/16 
OJ/Ol/76 
0l/01/76 
lf7/01/76 

ST 

IN 
01 
III 
DI 
IN 
VI 
HI 
Dl 
IN 
Dl 
I II 
DI 
I~I 

DJ 
In 
01 
! ~ I 
Dl 
IN 
Dl 
IN 
DI 
IN 
D1 
I Ii 
Dl 
IN 
Dr 
Itl 
01 
IJ.1 
01 

COND, 
TI ME F' 1"1 Wt'IHO ) TI DE 

01: 1.1 
01: 11 
15': 55 
1'i': ~~~j 
l(l: '10 
20: -10 
21::2~l 

21: 27' 
22: l~_i 

22: !~_I 

22: ~3::: 
22: ~3i::: 

2::;:: J} 1 
2:;:: 41 
00: 2:::: 
00: 2::: 
01: 10 
01:10 
17: 1.3 
17: 13 
21: 17 
21: 1.7 
22:07 
22:07 
2':~: ~':;4 

22- 5·1 
23 ~o 
23:~0 

00:40 
oo:~o 

17:32 
17::::2 

4 X 
o X 
4 X 
(I X 
4 X 
o X 
II X 
o X 
4 X 
I) X 
4 X 
o ,: 
'1 X 
o X 
.'1- X 
(l X 
4 X 
o X 
4 X 
(I X 
4 X 
o X 
·1 X 
(I X 
J} X 
(I X 
·1 X 
(I X 
4 X 
o X 
4 X 
o x 

::0::::0. 
-';"':.:9';'). 

19·10. 
-';'999. 
-9999. 
-999':>. 

1800. 
--:/·~/99. 

-';"''i
' 
9 ';1. 

-~/999. 

-999'7', 
-9999. 
-9999. 
20~::;O. 

-';)':;'";I'''i'. 
-~i';'99. 

:.',1'10. 
-':"9~/·;t. 

:.1;..70. 
-·;)·~J9-;':·. 

-~/·~'·:)9. 

-~)';)';"?'. 

soo. 
_,'/'7'/,:,·7, 

-99';";'. 
-')9'~i';l. 

-9·'i.l9·~/. 

-999';l. 
1~;70. 

-·"~/·~·'9. 

1::,:/:..0. 
-':,;9':"':;', 

O. ::: 
-9. 9 
-0. 1 
-9. ';.' 

o. 2 
-';:', ';1 

O. 5 
-9. ';1 

(I, 7 
-9. 9 

O. '? 
-9. 9 

1. 0 
-9 . ." 

I. (I 
-'OJ. ? 

1. 0 
-9 . ." 
Q2 

- .. ~). "::-, 

O. 2 
-9. 'y' 

O. ~i 

-9. '~' 

O. :3 
-9. 9 

().9 

-9. 9 
1. 1 

-':'1. ':.' 
O. :~: 

-'~'. 'i-' 

VIABILITY- n~nLIVEi S~STUM~EDi D~DEAD 

TEMP, 
(c> 

24. 0 
::::.::. ~i 

2i!, 0 
:34, (I 

24. t) 

;:::4. t) 

24. (I 

~!'-'!'. (, 
24. 0 
34. 0 
24.0 
34.0 
24.0 
3:::.0 
2~1. 0 
:;:;J :) 
2:;:. ::: 
3"2, 0 
2:~:;. :3 
3(~. 0 
11)·,0 
34. 0 
2::::. ::: 
:;:.:.'!-.O 
2F.·, 0 
:;::4.0 
2:;:. ~i 

.;::'1 0 
2:3. /:.. 
34. (I 

2·1. 1 
2~. () 

A 

INITIAL 

(I 

o 
o 
o 
(I 

r ~ 
o 
o 
(I 

o 
(I 
o 
o 
(I 
(I 
I) 

o 
o 
o 
o 
o 
(I 

(I 

(I 

o 
(I 

o 
o 
o 
o 
o 
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s 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
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o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
(I 

o 

( 

D 

13 
1 
o 
o 

(I 

(I 

1 
1 
o 
(I 

o 
e. 
2 
";I 

4 
4 
(I 

I) 

:::: 
o 
I) 

o 
(I 

o 
o 
1 
7 
2 
;) 

4 

3 HR:3 

A 

(I 
o 
o 
o 
o 
I) 

o 
(I 
(I 

o 
o 
(I 
(I 
(I 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 
I) 

(I 

o 
o 
o 
o 

[I 

1::;: 
1 
() 

o 

o 
o 
1 
1 
o 
o 
o 
/:.. 
2 
';I 

II· 
4 
o 
(I 

:3 
(I 
o 
(I 
(I 

I) 

o 
1 
7 
2 
I) 

4 

F'U!'IP :::TiHU::;- P'~ jI ')F PUMPS OF'EF:AT IHOi M=-MODE OF OPERATION 
(F -FULl.. - T"'THRCITTLED - X,"·UNJ::NOl·iN) 

::::T= .. ::::TATIONi DI'''DI::;:CH:;r;:GEl IiII~'II'lT(W:E 

1. 2-50 

NUl1BER OF INDIVIDUALS 

I;, HR:3 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
(I 
o 
o 
o 
o 
o 
o 
o 
(I 
I) 

o 
I) 

I) 

o 
(I 
I) 

o 
o 
o 

D 

13 
1 
I) 

o 
1 
(I 

o 
1 
1 
o 
o 
o 
6 
2 
5' 
II 
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(I 

(I 

3 
(I 
o 
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o 
1 
o 
o 
1 
7 
~, 

"" o 
4 

12 HRS 

A 

o 
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o 
o 
o 
o 
o 
o 
(I 

o 
(I 
o 
o 
o 
(I 
o 
o 
o 
o 
(I 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 

o 

13 
1 
o 
I) 

1 
I) 

I) 

1 

(I 
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(I 

6 
2 
9 
4 
4 
o 
o 
3 
o 
o 
o 
o 

I) 

I) 

1 
7 
2 
I) 

-1 

24 HRS 

PI 

I) 

o 
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o 
o 
I) 
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o 
I) 
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o 
(I 
o 
(I 

o 
I) 

o 
o 
I) 

I) 

o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
I) 

I) 

D 

13 
1 
o 
o 
1 
(I 

o 
1 
1 
o 
o 
I) 

I;, 

2 
9 
4 
4 
o 
o 
~: 

o 
o 
o 
I) 

1 
(I 

o 
1 
7 
2 
I) 

4 

4:::: HRS 

(i 

o 
(I 
o 
o 
o 
I) 

I) 

o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
'.~~ 

c-

D 

I '=' -' 
1 
o 
o 
1 
(I 

o 
1 
1 
o 
o 
I) 

6 
2 
." 
4 
4 
I) 

I) 
~, 
.;:, 

(I 
(I 

(I 

o 
1 
o 
o 
1 
7 
2 
I) 

4· 

72 HRS 

A 

o 
o 
o 
I) 

o 
o 
o 
o 
(I 

I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
(I 

(I 

o 
o 
o 
o 
o 
o 
I) 

o 

D 

13 
1 
o 
o 
1 
o 
o 
1 
1 
o 
o 
o 
/:.. ., ... 
9 
4 
4 
o 
o 
:3 
o 
o 
Q 
o 
1 
o 
o 
1 
7 
2 
o 
4 

( 

96 HRS 

A D 

o 13 
o 1 
o 0 
o 0 
I) 1 
o 0 
o 0 
o 1 
I) 1 
o 0 
o 0 
o 0 
o· /:.. 
o 2 
o 9 
o 4 
o 4 
o 0 
o (I 

o 3 
o 0 
I) 0 
o 0 
o 0 
o 1 
o 0 
o 0 
o 1 
o 7 
o 2 
I) 0 
I) 4 



( ( ( 

Eh~T\AINMF.NT VIAB1LIrV-c:AV ANCHOVY- LARVAE 

NUMBER OF INDIVIDUALS 

---------------------------------------------------~----------------------

DATE 

07/01/76 
0:'/01/76 
07/01/7/;. 
Oi'/01/76 
0:'/01/76 
07/01/76 
07/01/76 
07/01/76 
07!'01/76 
0//01.176 
07/01/76 
(,7.ft) 1 /76 
07/01/76 
0/ /(I!. /7t. 
(')-//02/76 
(l7f(J2/7t;. 
,)·7/t)~:.I71;. 

(,7/\)2'/7~. 

0 7 /0.(:./76 
07/06/7/:'. 
(,.7/06/76 
0'7/01:;.176 
07/0/:../71;. 
':"7/06/7/;. 
07/cV.f7l. 
07/06/7/;. 
07/c)6/76 
07 1 0/;./76 
0'1/06/76 
07/01;./76 
07/0/;./76 
07/06/7/;. 

::;.T 

IN 
DI 
IN 
C! 
IN 
DI 
IN 
DI 
IN 
DI 
II-! 
DT 
IN 
DI 
IN 
DJ 
1:,1 
DI 
IIJ 
I'll 
HJ 
D1 
J:t 
01 
Il··J 
I'll 
IN 
DI 
II'I 
[II 

IN 
DI 

TII1E f' M 

18: 17 
1:::: 17 
19;(1:;:: 
1',': Oz.: 
1°;': 5~i 
19: ~55 
20:45 
20:45 
21:33 
21:33 
23:07 
23:07 
23:!J2 
2';:; 52 
00: :~~,~, 

(H); 3,~, 

01: 19 
(11:1',' 
16. :::;1 
11:.: 31 
17; 12 
17; 12 
17:S<l 
17: ~;iJ 
1::::: :::~ 
1 :;:::: 3~~j 
1';1. i f~; 

19: 1 ~j 
1':): ~37 
1';": ~~t7 
20: ::::.:;; 
:2(): ::::::! 

4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
I) X 
4 X 
I) X 
4 X 
o X 
4 X 
o X 
4 X 
(I X 
4 X 
o X 
4 X 
I) X 
4 X 
I) X 
4 X 
o X 
4 X 
o X 
4 X 
(I X 
r, X 
I) X 
4 X 
(I X 

CONDo 
(UMHO) 

-S";-:':J':'''. 
-S'·~/o;.)·? 

-·~'·~9·;1. 

-';'9Si ,? 

-9·;-1·;~5/. 

-";"?9':", 
1100. 

-~i·i9";1. 

-99';-19. 
-~/99':'I. 

-~/';'·"i'·il. 

-~i99'~. 

-9';i9·~/. 

-999*:.1. 
-';"7'99, 
-9'7'9':". 

990. 
-9999. 

21.). 
-~i99·:'J, 

-')999. 
-';)999. 
-999·~J. 

-99·;"·'~'. 

-9·r'99. 
_·')·:':·'~i·;-', 

-'::/':;;'99. 
-~!';'·99. 

-9";1':'19, 
-999':'1, 
-99')9. 
_'.:i9 ';";'J. 

TEMF'. 
TIDE (C) 

(;. 2 
-';1,9 

O. 1 
-';-'. ~I 

O. (I 

-':".9 
O. 0 

-·~/. '~I 

O. 1 . 
-9. -;'I 

O./;. 
_~J. 51 

O. :=: 
-9, 9 

I). ::: 

-9. ';1 
(I . ." 

-'~'. 9 
(I. /.:.. 

..... ·-:;1. '?=' 

O. :=: 
-9. 9 

O. '?} 

-9, ';1 
1.(1 

-''"iI, .:;:' 
o .. ~ 

-'";1.9 
I). ::: 

-':;/, 5' 
O. :3 

-·9. ';) 

24.0 
25, 0 
24. C) 
2'1·, ~i 

24. I) 
24. 5 
24. :;:: 
24. ;:i 
24. I) 
2'1'.5 
24. 0 
2'1·.5 
24. 0 
24. 5 
2·1.5 
2-1. I) 

2'1-. 1 
2Ll. ~ 
26. 1 
3:::. ,) 
2/': .. 0 
:~;4. (I 
2~i. 5 
3::::. ~i 

26.,0 
:>1. I) 

26. 0 
:~:4. 5 
26. 0 
:;:;1. ~~ 

::1:." 0 
:~:~_~. 0 

VIP,nILITY- ';~ALIVEi ::;~~::;TUt·INED; DC"DEAD 

A 

INITIr.IL 

o 
o 
o 
o 
I) 

I) 

(I 

o 
(I 
o 
(I 
(I 

o 
o 
I) 

o 
I) 

o 
I) 

(I 

o 
o 
o 
I) 

o 
o 
(I 
(I 

I) 

o 
I) 

(I 

s 

(I 

o 
(I 

o 
o 
o 
I) 

I) 

o 
I) 

o 
o 
(I 

o 
(I 

o 
I) 

(I 

(I 

o 
I) 

o 
o 
(I 
o 
o 
o 
I) 

o 
(I 

(I 

o 

F'UI'iP STlHU::;·- p,,-, jj OF PUt1F'S OPERATII'IOi Ivl~·1'10DE OF OPERATION 

D 

1 
7 
4 
f: 
2 

-; .... 
o 
1 
1 
o 
(I 

I) 

I) 

(I 
o 
1 
(I 
I) 

o 
I) 

I) 

o 
(I 
o 
(I 
I) 
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0:'/12/76 H. 
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07/12.1'7'=.. DI 
0:'/12/76 III 
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07/1 :7::/76 
0"//13/7 6 
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07/14/71:.. 
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O~-/11j/76 
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07/1'1.171:.. 
0:'/1/]/71:.. 
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·Y'/l.iJ.l7/;. 
O~'/1:1/71:.. 

,)~I/ 1 '1/76 
07/14/71:.. 
07/14.176 
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o 
o 
I) 

o 
o 
(I 

o 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
(I 

o 
(I 

o 
1 
(I 

(I 

(I 
-, ... 
(I 

o 
o 
o 
o 
(I 

o 
o 
I) 

o 
(I 

o 
1 
(I 

o 
2 
(I 

1 
2 
1 
." '-' 
2 
(I 

'I 
(I 

:::: 

<1:::: HR:3 

() D 

o 
o 
I) 

(I 

o 
o 
o 
o 
o 
o 
o 
I) 

I) 

(I 

I) 

I) 

I) 

I) 

o 
I) 

o 
(I 

I) 

o 
I) 

o 
o 
I) 

o 
(I 

I) 

o 

(I 

1 
(I 

(I 

o 
2 
o 
o 
I) 

(I 

(I 

o 
o 
(I 

o 
o 
o 
(I 

1 
o 
(I 

2 
(I 

1 
2 

:3 
2 
(I 

4 
(I 

:3 

72 HRS 

A D 

o 
(I 

o 
o 
o 
(I 

o 
I) 

(I 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
(I 

(I 

o 
o 
,) 

o 
(I 

o 
o 
o 
(I 

o 

o 
1 
o 
o 
I) 

2 
(I 

o 
o 
(I 

o 
(I 

o 
o 
(I 

o 
(I 

o 
1 
o 
o 
2 
(I 

1 
"> ... 
::!: 
2 
o 
4 
o 
3 

''iJ6 HRS 

A D 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
(I 

(I 

o 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
I) 

I) 

I) 

o 
o 

o 
1 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
1 
(I 

o 
2 
o 
1 
2 

:3 
2 
(I 

4 
o 
3 



( 

Fi mAIM'lENT Vl{)BlLlTY-B?W ANCHOVY- LARVAE 

D()TE 

07/1~].l76 

07/1~O/7.~. 

07/15/76 
O}/15/76 
07/1~;/76 

OT/l~J/71:. 

0-// 1 ~:;./7 6 
0:' / i ~J'/71:.. 
0:'/15/7 I;.. 
07/1~_'.l76 

r)7/15l7/':'. 
0:'/15.176 
0:;/15/76 
O:'/1~;/76 

0:'/15/7/.:.. 
07/1~5/7/;. 

OTfl':j/71:.. 
07.1 1~;.f76 
1)7/15/76 
O~l/ 1 ~j/7l:. 
t)7/11:../76 
0//11:.,/76 
07/16/76 
1)7/11:.,/76 
07/26/76 
07.126/76 
07/21:.'/7/.:.. 
07/26/71:.. 
07/21;,/76 
07.121:../76 
(17/21:../71:.. 
07/26/76 

:::':T TIME 

If.' 11:..: :~:6 
DI 11:..: ::::1;.. 
Ih! 17: 15 
01 17: 15 
IN 1::::01 
[II 18:01 
Hl H:::: 11 () 
DI 1::): 40 
III 19: H,: 
Dr l;iJ:l:~: 

HI 1',:: ~:;::.: 

DI 19: 5:;': 
Ii"' :;~l:';:~~t 

[I r 21 : ::::~:; 

IH 22: 13 
[:1 22: 1:::: 
IN 22:51 
[.{ 22: 51 
IN 23:30 
Dl 2::::: :;:,) 
HI 00: 1:2 
DI 0(1: 11 
IN 00: ~50 
[II 00: ~;O 
HI 11:.: 5~~; 

DI 1 f:..: !::;':j 
I f.I 17: '16 
[II 17:4f:.. 
Itl 1:3: 30 
Dr 1:::: :;:0 
III 19: If:.. 
DI 1';1: 1f:.. 

F' M 

4 X 
I) X 
4 X 
I) X 
4 X 
I) X 
4 X 
o X 
11 X 
I) X 
4 X 
o X 
4 X 
o X 
4 X 
(I X 
If X 
(I X 
4 X 
I) X 
4 X 
o X 
4 X 
o X 
4 X 
(I X 
-1 X 
I) X 
4 X 
o X 
4 X 
o x 

CONDo 
(UMHO) 

2:~:O. 

-~'·rl'~/9. 
-~I~Ja;/~). 

-0;' '1'1 9'i. 
-$'99';:1, 
-';19'~/9. 

-9'~J·~J·::I. 

--;'99';'. 
-·;:/·~/·~J·'i'. 

-9·r/9"~J. 

_·~)~r;i·;l. 

-';I·~J·~J9. 

190. 
-·;1·~/·~/9. 

-~i9'~J9. 

-·999';1, 

-':'99':', 
-~)9';I·"iJ. 

-~)9·::J·;I. 

-':'9'i9. 
-';'99':". 
-·~)9t;I·;I. 

l::::!J. 
-~j9'::J·;). 

-·:)·~/9·~. 

-9·~/·;19. 

-·)9·;'·~. 

-~::I':"·i·;I. 

--9999. 
-9';" 9 '''i'. 
-t~i99·~·. 

-9t~199. 

TIDE 

O. 5 
_'~J. ''il 

O ..,. 
. '-' 

-9.9 
o. 

-'~'. 'i' 
O. 

-9. 9 
(I. (I 

-9. ";I 

-0. 8 
-'il. 9 

(I. 0 
-9. '~J 

O. 2 
-9. ';1 

(I. 4 
-''"iI, '~I 

O. :3 
-';-1, -;, 

o. ::.: 
-9. ';, 

O. :3 
-~/. ''"i' 
-0, :;: 
-9. ";I 

-(J.2 

-9. 9 
O. 0 

-9. ';1 
O. :::: 

-9. ';J 

VIABIL ITY- (1"'ALIIJEi ::;"'STUNhIEDi D"DEAD 

TEMP. 
(C) 

25. 1 
:3~i. 0 
25. 0 
:::~3. 0 
2~. 0 
:3~.J. 5 
2~i. 0 
::::4. I) 

2~5. 0 
:;:::::. (I 

26. 0 
::::::::. (I 

2~. '~I 

:;::~:. 0 
26. 0 
:2:3.5 
26, (I 

::!;:::.O 
2f:... I) 

3:;:,5 
26. 0 
:!:2. ~ 
2~j. ::: 
:32.0 
2~t. 0 
::::4. 0 
24. ~t 

::::4. 0 
24. 5 
~4. 0 
2~. 5 
34. 0 

A 

INITIAL 

o 
o 
o 
I) 

(I 

o 
(I 

(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
o 
o 
o 

c-.", 

o 
o 
o 
I) 

o 
I) 

o 
o 
o 
I) 

(I 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
(I 

I) 

(I 

o 
o 

PUNP STATU::;- P~" ti OF PUI1F'S OPERATING; I"I~I"IODE OF OPERATION 

D 

o 
o 
o 
(I 

(I 

o 
o 
(I 

o 
o 
(I 

1 
(I 

o 
o 
o 
o 
o 
(I 

I) 

:3 
:.:: 
3 

I) 

3 
I) 

:::: 

:;: 
(I 

2 

:::: HRS 

A 0 

o 
o 
(I 

I) 

I) 

o 
(I 

(I 

(I 

o 
(I 

(I 

I) 

(I 

(I 

I) 

o 
o 
(I 

I) 

(I 

o 
I) 

(I 

I) 

o 
o 
o 
(I 

(I 

o 
(I 

o 
(I 

o 
(I 

(I 

(I 

o 
I) 

I) 

o 
(I 

o 
I) 

o 
Q 
I) 

(I 

(I 

I) 

:3 
3 
.~ 
.j 

I) 

3 
I) 

3 

3 
o 
2 

(F'-FULL. - T",THHI)TTLED - X='lJNENOim) 
ST'::,>Tt\TIONi [f!=·[fI:;:;CHi=IRGEi II~":INTAKE 

1.2-54 

NIJ11E:ER OF INDIVIDUALS 

I.> HRS 

A 0 

o 
I) 

(I 

o 
o 
I) 

I) 

o 
o 
(I 

o 
I) 

o 
o 
(I 

(I 

(I 

(I 

(I 

o 
o 
o 
(I 

(I 

I) 

I) 

o 
(I 

o 
(I 

o 
I) 

o 
o 
o 
I) 

o 
(I 

o 
I) 

I) 

I) 

o 
1 
o 
I) 

I) 

o 
o 
o 
o 
o 
:::: 
:3 
3 
1 
o 
;::: 
I) 

3 
1 
3 
I) 

2 

12 HR::; 

A D 

o 
o 
(I 
o 
o 
o 
(I 

o 
o 
o 
I) 

(I 

(I 

I) 

I) 

I) 

o 
o 
(I 

o 
o 
(I 

o 
o 
I) 

I) 

(I 

(I 

I) 

(I 

o 
I) 

o 
(I 

(I 

I) 

o 
(I 

o 
(I 

I) 

o 
o 
1 
I) 

(I 

I) 

I) 

I) 

(I 

(I 

(I 

3 
3 
3 
1 
I) 

:3 
I) 

:3 
1 
3 
o 
2 

24 HRS 

A D 

I) 

o 
o 
I) 

(I 

(I 

o 
I) 

o 
I) 

o 
o 
I) 

o 
o 
o 
I) 

o 
(I 

I) 

(I 

I) 

o 
(I 

I) 

o 
o 
Ci 
(I 

(I 

I) 

I) 

o 
(I 

o 
(I 

(I 

(I 

(I 

(I 

(I 

o 
I) 

1 
(I 

o 
o 
(I 

o 
(I 

(I 

I) 

3 
:3 
3 
1 
o 
3 
o 
:3 
1 
3 
o 
2 

4:::: HRS 

() D 

o 
o 
o 
I) 

(I 

o 
(I 

(I 

I) 

o 
o 
o 
o 
o 
o 
(I 

I) 

o 
(I 

(, 

o 
(I 

\) 

o 
o 
o 
I.) 

o 
(I 

o 
t) 

() 

o 
I) 

o 
I) 

(I 

o 
o 
(I 

o 
I) 

(I 

1 
I) 

o 
I) 

(I 

(I 

(I 

(I 

I) 

3 
3 
3 

o 
3 
I) 

3 
1 
3 
o 
2 

72 HR:=:: 

A D 

(I 

o 
o 
(I 

(I 

o 
o 
I) 

o 
o 
(I 

o 
o 
I) 

(I 

(I 

o 
(I 

o 
o 
I) 

I) 

(I 

o 
o 
I) 

(I 

(I 

(I 

o 
o 
o 

I) 

o 
o 
o 
I) 

I) 

o 
(I 

o 
(I 

o 
1 
(I 

I) 

I) 

o 
o 
o 
o 
I) 
,.., 
..:> 

3· 
:3 

I) 

3 
I) 

3 
1 
3 
o 
2 

( 

96 HRS 

A D 

o 
o 
I) 

o 
o 
o 
I) 

o 
I) 

o 
o 
I) 

I) 

I) 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

I) 

o 
o 
o 
o 
o 

o 
o 
o 
(I 

(I 

o 
(I 

(I 

o 
o 
(I 

1 
(I 

I) 

o 
o 
o 
(I 

o 
o 
3 
:3 
3 
1 
o 
3 
I) 

3 
1 
:::: 
o 
2 



( 
/---, 

EI'fRAI!\NENT VIP,E:ILITY-BAY ANCHOVY- LARVAE 

[<ATE 

07/26/76 
07/26/76 
07/26176 
07/26/76 
07/26/76 
07/26/76 
O~/26/76 

07/26/76 
07/26/76 
07/26/76 
07/27/76 
(0/27/76 
07,·27/76 
07/27/76 
(;7.:-2?.f76 
O~'/27/76 

07,'·;:7/76 
O:f.l27/7f:., 
O//27/7f:., 
07.1'27/7f:., 
07/27/76 
(0/27/76 
('-7/2.7 /7f~. 
1)7/27/76 
07/27/71:., 
07/27/71:, 
0//27/76 

:::T TIME F' M 

II"·J 19: ~i7 
PI 1',': ~;7 
Hl 20:::0:8 
DI 20: 3::: 
III 21:20 
DI 21: 20 
IN 22: !J~l 
1) I 22: !::~';:/ 

IIJ 2:~:: 43 
[It 2::;:: 4::,: 
[II OO:2f:., 
H~ 00: 2,':' 
II~ !)l:O:~: 

01 01.0:::: 
Hi 1/:,: 1'-. 
DI 16: 15 
I,J 11:..: '-:6 
D I If:..: 5.~, 
I I"l 17: 3~~; 
01 17: :::::~::. 

IN 1 :;::: 1::: 
[t I H,:: u:: 
11-1 1';;: 00 
[ll1'i':(h) 
IN 1·;/: 4::-~ 

[11 19: '12 
IN 20:22 

4 X 
o ~ 
4 X 
o X 
4 X 
o X 
4 X 
o X 
1J. X 
() " - :-
o X 
4 X 
4 X 
o X 
4 >: 
(1 X 
4 X 
o X 
4 X 
(I X 
4· X 
\) X 
4 X 
(I X 
<1 X 
o X 
4 X 

CONDo 
(t'11HO) 

-·~·999. 

-":.";19';1. 
_';";:"';J'~. 

-';"'i',?''iI. 
-·~'999. 

-·~I'~J';)9. 

-'~/99i~J. 

-';'9'r9. 
--9999. 
-99'~I·~J. 

-9999. 
-·~/·;1''i'9. 

,':-I';J 9 ';", 
-99'~/9_ 

6970, 
-99';1';'). 
-';,';:r';-"-;/, 
-9';'199. 
-';)0";)';1';'. 
-';'9';l9, 
- ':~4' '~J '?'~I . 

-':":'199. 
-':)';"1':'/'::.1, 
-~:t9·:j·;J . 
_':;':"';1'). 
-·:)·~/·)·'i!. 

-4)9';'19. 

TEMP. 
TIDE (C) 

0. 5 
-0;', '~ 

O. :3 
-';:'.9 

O. ~I 

-';1. ';1 
1, I) 

-9. 9 
o. -:) 

-';1.9 
-9. 9 

o. :::: 
o. f:., 

-'7', ';' 
-0. 2 
-~''i'. ';:, 
-0. 2 
'-';1. ';1 
-0. 2 
--;t. ''i' 
-0. 2 
......9. 9 
-0. 
-9, ,~, 

I). 2 
-';:' , ';:' 

o. ~~~ 

24. 5 
:::4·. I) 

24. 5 
~.I) 

~I) 

~O 
25. 0 
34. 0 
24, ~ 
33, 5 
::::4. (I 

2~:J, 0 
'L/l. ~5 

32, <) 

211.2 
:~;.;:. 5 
::-~4. ~; 

:~:3. ~i 

24. I) 

33. ~5 

2~1. 5 
:~:::::. 5 
24. 5 
:3:;:t, ~:I 

"':ILl r 
...... _1 

:~::;:, 5 
24. ~~ 

A 

INITIAL 

(I 

o 
1 
o 
(I 

o 
1 
I) 

o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 
(I 
o 
o 
o 

s 

(I 
I) 

I) 

I) 

I) 

I) 
o 
o 
o 
I) 

I) 

I) 

o 
I) 

o 
I) 

I) 

!) 

!) 

.) 

I) 

o 
(I 

o 
o 
o 

D 

o 
13 

1 
12 

1 
4 
o 
/.:. 
(I 

t;. 
(I 

I) 

2 
15 

I) 

11 
I) 

14 
:3 

29 
I) 

29 
::;: 

2:3 
o 
E; 
I) 

( .------. 

3 HRS 

A D 

(I 
o 
1 
(I 

o 
o 
o 
(I 

I) 

(I 

(I 

o 
o 
(I 
o 
(I 
o 
o 
!) 
I) 

o 
(I 
o 
I) 

I) 

I) 

o 

o 
1,-, . .:, 

1 
12 

1 
4 
1 
6 
o 
6 
I) 

o 
2 

15 
(I 

11 
o 

15 
::: 

29 
I) 

29 
:::: 

2:::: 
I) 

::: 
(I 

1. 2-55 

NUMBEF: OF INDIVIDUALS 

6 HRS 

A D 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

(I 

(I 

o 
I) 

o 
o 
I) 

o 
I) 

(I 

(I 

o 
o 
o 
I) 

o 
1 ':' ~, 

2 
12 

1 
'I. 
1 
6 
o 
I;.. 

o 
o 
~, 

"'-

1" .J 

(I 

11 
(I 

15 
3 

" .... ) ... , 
o 

29 
3 

23 
o 
::: 
I) 

12 HR8 

A D 

I) 

o 
o 
o 
I) 

(I 

I) 

I) 

o 
I) 

o 
o 
I) 

<) 

o 
I) 

I) 

I) 

I) 

I) 

o 
(1 

I) 

o 
(I 

I) 

<) 

o 
1 ·.,. ._' 

2 
1 ~' .,., 

1 
4 
1 
1;, 

o 
/.:. 
o 
(I 
2 

1 ~5 
(I 

11 
I) 

15 
:3 

29 
I) 

29 
:3 

2::;: 
I) 

'=' 'J 

I) 

24 HRS 

A D 

o 
o 
o 
(I 

I) 

I) 

o 
o 
I) 

I) 

I) 

I) 

I) 

I) 

o 
I) 

o 
I) 

o 
I) 

o 
I) 

o 
I) 

I) 

o 
I) 

I) 

13 
2 

12 

4 
1 
6 
o 
6 
o 
(I 

2 
15 
o 

11 
I) 

15 
:3 

29 
I) 

29 
.::: 

2:;: 
o 
:3 
o 

4:::: HRS 

(I D 

I) 

:) 

I) 

I) 

(I 

I) 

o 
o 
l) 

I) 

o 
o 
o 
I) 

o 
I) 

o 
I) 

o 
I) 

o 
I) 

I) 

I) 

o 
(I 
o 

(I 

13 
2 

12 
1 
4 
1 
6 
o 
6 
o 
o 
2 

15 
o 

11 
o 

15 
3 

2°;-, 
I) 

2'~' 
3 

2:3 
(I 

8 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
I) 

o 
(I 

o 
I) 

o 
I) 

o 
o 
o 
I) 

o 
(1 

I) 

o 
o 
o 
I) 

I) 

I) 

o 
o 

I) 

13 
2 

12 
1 
4 
1 
6 
(I 

6 
o 
o 
2 

15 
o 

11 
o 

15 
:3" 

29 
I) 

29 
:3 

2:::: 
o 
8 
I) 

( 

96 HRS 

A D 

o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 

o 
1'" 

_. 
2 

12 
1 
4 
1 
6 
o 
6 
o 
o 
2 

15 
o 

11 
o 

15 
3 

29 
o 

2'~ 

3 
2:;: 
o 
c' '-' 
o 



( 
-'. 

EI!rf~AINI'1F.NT VIABILITY-BF,Y ,iNCHOVY- L()RVAE 

D,~TE' 

O~''/27'/76 

07/""27/76 
0,' 1;~:::/7 b 
07/28.176 
07/2:::/7/:.. 
O~' /2::':/76 
07/2:3/76 
0:'/2:3/71:.. 
<>7 /1~:::/7l;.. 
O:'/::.:~:./71:.. 

07128/76 
0:'/2:::; If· I;;. 
07 /~-.::::/7 6 
07/:2'=:/76 
07/2:3/7,~. 

()~1i:::::: /7 I;;. 
t)7/2:::/71.:.. 
O~7/::':::':/7(;. 

O~J .'·2:~:/7 6 
(/:; ,/':<::::':/7 /.:. 
07/2:;::./71:.. 
07/2;3/76 
07/2:0;:/71;;. 
07/2f:::/71:.. 
0 7 /29/71:.. 
07/29/76 
07./2·;' /7 /:.. 
07/29/76 
07/29/76 
07/2','/76 
07/29./76 
07/29/76 

::;.T TIME P M 

IN 23: 17 
[11 2::;:: 17 
HI 00: 01 
£II 00: 01 
I!~ (II): 11:::: 
DI (lI): 4::;: 
HI 16: 44 
[II 16: 44 
W 17:Zi 
DI 17: 2::J 
IN 18: 0',1 
DI 1:;;: 0';1 
I~\I 1:3::'~t:. 

[I I 1:'::: ~;6 
11"-1 19: ::;:::: 
[II t9: ~~::=.:: 

IH 20:21 
DI 20:21 
11·1 21: 0:::: 
DI 21: 0:::: 
lI-J 22: 4.) 
[i) 22: 40 
IjJ 23: 2·1 
£II 2:;:: 2·1 
H-I 00; O~j 
DI 00: O~j 
IN 00; '14 
[II 00:44 
HI 16; 34 
[I I 16; 3-1 
IH 17: 2~; 
[I I 17; 2~:, 

4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
-1 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
(I X 
4 X 
o X 
4 X 
o X 
4 X 
(I X 
4 X 
o X 

CONDo 
('-:MHO) 

7190. 
_~"·~/f::"~/. 

"";,9':')':". 
-;";1';/9. 
-·;'9'i'·~/. 

-·'i"·"i'9'~J. 

_';.1';19';1, 
-.~t."i"?'il. 

-; "~r~~"~1 . 
-S'99·~J. 

-99':'1;1, 
-~/·;1·~·9. 

-9';;·~/·;I. 

..... ·;)·~/99. 
-999'9. 
-99/:}':", 

1. •• ::::::0. 
-·;;·;19·~/. 

-~~··~J9':'J. 

-':'9-:"':;'. 
(:.::::90. 

-9999. 
-99'~/·;1. 

-9'"iJ'i9. 
-9'7'9'~, 

-';"'7":;:1';1, 
6810. 

-99',1'11. 
-')9';'19. 
-999';1. 
-#,)999. 
_';1 99'"iJ. 

. 

TEMP. 
TH'!;: (C) 

1.0 
-9, 9 

0 .. " 
-9. 9 

o. :::: 
-';1.9 
-0. 1 
-9. ';J 
-0. 2 
-9. 9 
-0. :::: 
-':;', ';.' 
-0. ;::: 
-9, ";I 

-0. 1 
-9. ~I 

O. :2 
--9. 9 

0. 4 
-9. -:I 

O. :3 
-9. ~I 

1.0 
""";i.9 

1.0 
-';1.9 

O. 9 
-';1. ''i' 

O. :;: 
-';". -;; 

O. 0 
_';1. ,~, 

24·, ~ 
:!::3.5 
24. 5 
3:3. 5 
24. 5 
:::::::!.5 
24. 5 
:::: 1. 0 
2'1. 5 
311. 0 
2~i. 0 
2:'i.O 
2~;·. ~i 

3~ 0 
24. 5 
34. 0 
~.7 

34. 0 
25. 0 
34. \) 
25. 
::::-1. (I 

2~J. 0 
::::11. (I 

25. 0 
34. (I 

24. 9 
34. 0 
25 (J 

:34. 0 
:2.~j. (, 

::::.3. 0 

VIABII..ITY- (,'-"?\LIVEi S::.:::;:;TUNhIEDi D"'DEAD 

!NITIAL 

A 

o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

s 

o 
o 
(I 

o 
o 
o 
o 
o 
(I 

o 
(I 

I) 

o 
o 
o 
(I 

(I 

(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

o 
o 
(I 

(I 

PLWIP :3TATU::;·- P"" H OF PUI1F'S OPE RAT I NO i 11"','1ODE OF OPEF:t\T I ON 

D 

o 
7 
o 

29 
(I 

13 
o 
(I 

1 
o 
,=, 
'.' 
o 
2 

12 
I) 

I) 

1 
'I 
2 

10 
(I 

13 
I) 

30 
o 

2:3 
o 

13 
o 

60 
(I 

64 

( 

3 HF:::: 

A D 

o 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 
I) 

o 
o 
(I 

o 
(I 

o 
o 
(I 

o 
o 
o 
I) 

I) 

I) 

(I 

I) 

o 
o 
I) 

o 
o 

o 
7 
o 

29 
o 

1 ",· 
.~ 

(I 

o 
1 
\) 

:::: 
o 
2 

12 
I) 

o 
1 
4 
2 

10 
o 

1 '" .~ 

(I 

3(1 
(I 

23 
(I 

1 :;: 
(I 

60 
o 

64 

(F"·FULL - r'~THROTTLED - X "-'UNI<NOWN ) 
ST~STATIONi DI=DISCHARGEi IN~INTAKE 

1. 2- 56 

NUMBER OF INDIVIDUALS 

6 HR:3 

A D 

I) 

(I 

o 
o 
(I 

o 
I) 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
(I 

(I 

o 
o 
(I 

o 
o 
I) 

(I 

o 

o 
7 
o 

29 
o 

1:::: 
o 
(I 

1 
o 
:3 
o 
2 

12 
(I 

o 
1 
4 
2 

10 
o 

13 
(I 

30 
o 

2~! 

o 
1:;: 

(I 

60 
(I 

64 

12 HRS 

A D 

o 
o 
o 
o 
(I 

(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
(I 

o 
o 
(I 

I) 

(I 

o 
o 
o 
o 
o 
o 
I) 

(I 

(I 

(I 

(I 

7 
I) 

29 
o 

1 ,:· 
'J 

o 
I) 

1 
o 
:.:: 
(I 

2 
12 

(I 

I) 

1 
4 
2 

10 
o 

1"" 
o 

:::0 
(I 

2:3 
o 

1",· ... 
(I 

60 
o 

64 

24 HRS 

A D 

o 
o 
(I 

(I 

(I 

(I 

o 
o 
o 
o 
I) 

I) 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
(I 

o 

o 
7 
(I 

29 
(I 

1:;: 
(I 

(I 

1 
o 
8 
(I 
.-, 
--12 
o 
o 
1 
I]. 

2 
10 
o 

1::3 
o 

::::0 
(I 

23 
(I 

1:;: 
o 

60 
o 

64 

4::: HRS 

(; D 

o 
o 
o 
o 
o 
\) 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
(; 

(, 

(, 

() 

o 
o 
o 
o 
o 
o 
(I 

() 

I.) 

o 

(I 

7 
o 

29 
o 

13 
o 
o 
1 
o 
:3 
o 
2 

12 
o 
o 
1 
4 
2 

10 
(I 

1 ::;: 
(I 

:::0 
o 

2:;: 
o 

13 
o 

60 
o 

64 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

o 
o 
(I 

o 
o 
I) 

(I 

o 
o 
(I 

o 
o 
(I 

(I 

(I 

o 
o 
o 
o 

o 
7 
o 

2';'· 
o 

1 ·~ .J 

o 
I) 

1 
o 
E: 
I) 
~, 

-'-

12 
o 
o 
1 
4 
2 

10 
I) 

13 
o 

30 
o 

23 
o 

1:3 
I) 

c.O 
(I 

64 

( 

96 HRS 

A D 

o 
(I 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
(I 

o 
o 
o 
o 
(I 

o 
o 

o 
7 
o 

29 
o 

13 
o 
o 
1 
o 
8 
o 
2 

12 
(I 

o 
1 
4 
2 

10 
(I 

13 
o 

;;;0 
o 

2:3 
o 

13 
o 

C.O 
o 

64 



( 

E~TRAINMENT VIABILITY-BAY ANCHOVV- LARVAE 

DATE 

07/29/76 
07/29/76 
07/29/76 
07/29/76 
07129/76 
07/29/76 
07/29/76 
0:'/"29./76 
07129/76 
07/29/76 
07/29/76 
07/29/76 
07/29/76 
O~'/29/76 

07/30/76 
07/30/76 

ST TI~IE P M 

IN 1::;: 10 
[II 18: 10 
1;·1 1;/: 02 
DI 19: 02 
11-1 19:41 
01 19:41 
It~ 20: 2fj 
DI 20:25 
I~'·~ 22: 22 
DI 22:22 
IN 23:00 
[II 23;00 
11'-1 2::::: i!l 
Of 2:::::41 
IN 00: ::::0 
[; I 00; ::X' 

4 X 
o X 
4 X 
o X 
4 X 
I) X 
4 X 
o X 
4 X 
o X 
1\ X 
(I X 
4 X 
o A 
4 " /, 

o X 

COND, 
(l:MHO) 

-$'9';":>. 
-5··~r~F;:). 

-9·~J'iJ9. 

-';'999. 
--;999. 
-';:"ir"ir'iJ. 

6020, 
--;:'?';:9, 
-S"·~/·~/9. 

-';:'''1';/9. 
--;I';";I'~. 

-';.";";""i1. 
-';)';'199. 
-·;'9·;I'~/. 

(,010. 
-~J·;199. 

TEt-1P. 
TIDE (C) 

-0. 2 
-9. '7 
-0. 2 
-',1 . ." 
-0. 2 
-9. ';1 

o. 
-9. 'i' 

O. 7 
-9. ";I 

O. ::: 
-''iI ,9 

t).9 

-9. ';I 

1.0 
-';1.9 

2~':). 0 
:~:4. (I 

25. 0 
::::::::. 0 
24. 5 
::::4.0 
25. 0 
:;:.:;::.0 
24. 5 
~:3, 5 
2~1. 0 
:~:::::. ~i 

24. 5 
3:;:.0 
2·q·, 5 
:::: 1. (l 

VIABJLITY- A=AlIVEI S~STUNNEDI D~DEAD 

INITIfiL 

A 

I) 

I) 

1 
I) 

1 
o 
o 
o 
(I 

I) 

(I 

o 
I) 

o 
(I 

o 

~; D 

o 0 
o ~ 
I) 7 
I) 140 
o 9 
1 93 
o 7 
2 103 
o I) 

o 52 
1 5 
o 
o 4 
o 46 
o 8 
o 00 

( 

3 HF:S 

A D 

o 0 
o 52 
1 7 
o 140 
o 10 
1 93 
o 7 
o 105 
o I) 

IJ
~ co") 

"'-o 6 
o 1 
o 4 
o 46 
o 8 
o BO 

F'UI'IF' ~=;TATIj::;-- p", U OF F'UI'1PS (IF'ERATING; 1'1"-MODE OF OPERATION 
(F'-=FUlL - T"'THROTTlED - X=UNKN0l4N) 

:::;T"'~:nATION; DI'-'DI:3CHARnEI ItI=cINTAI<E 

1. 2-57 

NUMBER OF INDIVIDUALS 

6 HR::: 

A I) 

I) 0 
o 52 
1 7 
o 140 
o 10 
o 94 
o 7 
o 105 
o 0 
(1 52 
o 6 
o 1 
o 4 
o 46 
o :3 
o 80 

12 HRS 

A D 

(I 0 
o !S2 
1 7 
(I 140 
o 10 
(I 94 
o 7 
o 105 
(I 0 
o 52 
o I;.. 

o 1 
o 4 
I) 46 
o :3 
o 80 

24 HRS 

A D 

o I) 

o 52 
o 8 
I) 140 
o 10 
o 94 
o 7 
o 105 
o 0 
o 52 
I) 6 
o 1 
I) 4 
(I 46 
o :3 
o 80 

4:::: HRS 

0. 0 

o 
I) 

t) 

o 
cc~, 
.,.1,4 

c' '-' 
I) 140 
o 10 
o 94 
o 7 
o 105 
o 0 
o 52 
o 6 
o 1 
(l 4 
o % 
(I 8 
(l 00 

72 HRS 

A D 

I) 0 
o 52 
o 8 
I) 140 
o 10 
o 94 
o 7 
o 105 
o 0 
o 52 
o 6 
o 1 
o 4 
o 46 
o 8 
o 80 

( 

96 HRS 

A D 

o 0 
o 52 
o :3 
o 140 
o 10 
o ':>4 
o 7 
o 105 
o 0 
I) 52 
o 6 
o 1 
o 4 
o 46 
o 8 
o 80 



Et-.lrRAIN'lENT VIABILITY-BAY ANCHOVY- YOLK SAC LA 

DATE. 

07/08/76 
07/08/76 
07/08/76 
07/08/76 
07/08/76 
07/08/76 
07/0S/?6 
07/08/76 
07/08/76 
07/08/76 
07/08/76 
07/08/76 
07/03/76 
07/08/76 
07/08/76 
07/08/76 
07/08/76 
07/08/76 
07/08/76 
07/08/76 
07./08/76 
(l7/08/7b 
07109'76 
07.i()~/76 

07/09/76 
07/09/76 
07/12/76 
07/12/76 
07/12/76 
07/12/76 
07/12/76 
07/12/76 

CONDo 
ST TI 11E P M (lJMHO) TI DE 

IN 00:40 5 X 
01 00:40 0 X 
IN 16:::::2 4 X 
01 16: :32 I) X 
IN 17: 14 4 X 
DI 17: 14 0 X 
II'! 17:51 4 X 
DI 17: ~H 0 X 
IN 18: 29 4 X 
01 I:=::: 2',' I) X 
IN 1 9: 0::: 4 X 
DI 19: 08 0 X 
IN 19: '17 4 X 
DI 19: 47 0 X 
IN ·;:0: 2:;:: 4 X 
DI 20: 2:;: 0 X 
IN 21:11 4X 
DI 21: 11 0 X 
H~ 22: 4::: 'I X 
Dl 22: ·1::: 0 X 
11\1 23: :,~~, 4 >: 
Dr 2::::: 2~. I) X 
IN 00: 1:::: 4 x 
DI 00: 13 (I X 
IN 00: ~;o It X 
DI 00:50 0 X 
If\! 16:36 4 X 
01 U:.: 3,1;:. 0 X 
IN 17:15 4 X 
DI 17: 1~~; I) X 
IN 17: 56 4· X 
01 17: 56 0 X 

1040. 
-·'i,r'iJ99. 

1';'5. 
-95"J~I'~. 

1·?O. 
-9·;1·~/9. 

-95"'9-;'. 
-'~/999. 

-·~'·;1·'i-·9. 

-9'S"1';I';I, 
-9·~J-;'·"i'. 

-';1'";1'7";'1. 

-99':'19. 
-9"i";"';'I. 
-';199':'1. 
-';:'9'~"~/, 

110. 
-99 ':;";J , 
-9999. 
-9';1';'19, 
-';/9'~/9, 

-'-I 7J ';1 9 

-·~999. 

-99')9. 
-99';l'i. 
-';199';1, 

2~~"". 
-99';.'19. 
-~/999. 

-99\~i9. 

-9999. 
-9''i'·~I';I. 

O. 1 
-·'i1.9 

o. 1 
_'~J. -:.' 

O. 3 
-9. 9 

O./:.. 
-9, ";.' 

I). 7 
-9, ":' 

O. ::: 
-';1,9 
o 9 

-9. 9 
l.0 

-9, -;; 
l.0 

-'ii, 9 
,). i3 

_':'1, ';J 

0, ~i 

-':', /;1 
o. :::: 

_'~J, 9 

O. 2 
-9, 9 
').0 

_';'" ';J 
-0. 2 
_';J, '~J 

-0. 2 
-9. 9 

VIABILITY- A"'{iLIVE; S"-'STUNNED; D=J)E()D 

TEMF'. 
(C) 

2:3.4 
2:0.5 
26. 0 
:3~i. 0 
25. 2 
:3~';. (1 

~o 

~o 

2~ 0 
TI.O 
u.o 
no 
26. 0 
35. 0 
2~_~. ~t 

:'~::~. t) 

2./ ... :::: 
':::4. I) 

25. :=:::; 

',::·'1.0 
:2;: •. ~) 

::::2.0 
2~~. ~i 

:30.0 
25. 5 
:30.0 
2~j. 4 
;;:·1.5 
26. 0 
::}5.0 
26. 0 
~:~j. 0 

A 

INITIAL 

o 
o 
I) 

o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

F'Ut1P ::;TATUS- P" It or- PUt1P~:; OPt::RATIN(;; I'I"'I'IODE OF OPERATION 

D 

o 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

I) 

o 
I) 
o 
o 
(I 

o 
o 
o 

( 

3 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

o 
(I 

o 
(I 

o 
o 
(I 

o 
o 

D 

o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(F"-'FULL - T=THROTTLED - X"'UNKNOWN) 
ST=o::;TATION; DI=DISCHARGE; IN,;;INTfiKE 

1. 2- 58 

NUMBER OF INDIVIDUALS 

6 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
(I 

o 

o 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 

12 HR::; 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

o 
o 

o 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
(I 

(I 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
o 
I) 

o 

24 HRS 

A 

o 
I) 

o 
(I 

o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
(I 

I) 

I) 

o 
I) 

I) 

I) 

o 
I) 

I) 

o 
I) 

o 
o 
I) 

I) 

o 
I) 

o 

o 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
1 
I) 

I) 

o 
I) 

o 
o 
I) 

o 
o 
I) 

o 
o 
I) 

I) 

I) 

o 
o 
o 
o 
I) 

o 

4:::: HE:; 

A 

o 
o 
o 
o 
o 
(I 

I) 

(I 

I) 

o 
I) 

I) 

I) 

(I 

o 
I) 

o 
o 
I) 

(I 

o 
o 
(\ 

t) 

() 

i) 

i.I . .) 

t) 

.) 

o 
t) 

[I 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
1 
I) 

o 
o 
o 
o 
(I 

o 
o 
(I 

I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

72 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

I) 

I) 

o 
I) 

o 
o 
I) 

o 

D 

o 
o 
o 
I) 

I) 

o 
I) 

o 
o 
o 
1 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
I) 

( 

96 HRS 

A 

I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
(I 

I) 

o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
I) 

D 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

1 
I) 

o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 





( 

EhTRAINI'lE"NT VIABILITY-BAY ANCHOVY- YOLl( SAC LA 

DATE 

07/29/76 
07/29/76 
07/29/76 
07/29/76 
07/29/76 
07/29/76 
07/29/76 
07/29/76 
07/29176 
07/29/76 
07/29/76 
07/29/76 
07/29/76 
07/29/76 
07/30/76 
07/80/76 

ST TII'1E 

IN 18: 10 
[II 18: 10 
H~ t'?: 02 
DI 19:02 
IN t-;.,: 41 
DI 19:41 
IN 20: 2~l 
D1 20: 2::; 
IN. 22:22 
DI 22:22 
IN 2:;:: 00 
DI 23:00 
IN 2::::: ,11 
Dr 23: 4·1 
IN 00:30 
DI 00:::::0 

P M 

4 X 
o X 
4 X 
o X 
'1 X 
I) X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
(I X 
4· X 
o x 

CONDo 
Wt'IHO> 

--;1'7;1';1, 
-S'/~/9·~/. 

-S'l·~/-;"? 

_·~·;J·;:J;I. 

-':"':"99. 
-''i'9'''·9. 

6020. 
-999''iJ. 
-999-;1, 
-'i'';I'-;'9. 
-'"iJ999. 
-9~/9·;J. 

-·r·;:;·i'~'. 

-;/'j9"iJ. 
6010. 

-99';/';'. 

TEMP. 
TIDE (C) 

-0. 2 
_';1, '~J 

-0. 2 
-9. 9 
-0. 2 
-9. ';1 

O. 1 
-9. 9 

O. 7 
-';1,9 

O. :::: 
-';1, f' 

0. 9 
-9. 9 

1.0 
-9. 9 

2~. 0 
34. 0 
25, 0 
::::::::. 0 
24. 5 
:;:4. I) 

2~.i. 0 
::;:::;:. I) 

24. !::i 
:~::~j. 5 
25. <) 

33. ~; 

:;~·l. 5 
:-:::3. 0 
:L/)., ~ 

::::1. 0 

VIf:;BlI..ITY- (\~'ALIVE; ::; ... ::HUNNEDi D"'DE(.)D 

A 

INITIAL 

o 
I) 

(I 

o 
(I 

o 
(I 

o 
o 
o 
I) 

o 
o 
o 
o 
(I 

==; 

o 
o 
o 
o 
(I 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 

F'UI'iF' STATUS- P= 4f OF PUMP::; OPERATING; l'I~~10DE OF OPERATION 

D 

I) 

:~.; 

I) 

5 
o 
o 
o 
I) 

(I 

(I 

o 
o 
(I 

o 
I) 

o 

::: HRS 

AD. 

o 
I) 

o 
I) 

(I 

I) 

o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 

o 
e 
o 
5 
o 
o 
I) 

I) 

o 
(I 

o 
(I 

o 
I) 

(I 

o 

(F~FULL - T~THROTTLED - X=UNKNOWN> 
ST~STATION; DI~DISCHARGEi IN~INTAKE 

1.2-59 

NUMBER OF INDIVIDUALS 

I;.. HRS; 

A D 

I) 

I) 

I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 

o 
8 
o 
r. 
.j 

o 
o 
o 
o 
I) 

o 
I) 

I) 

o 
I) 

o 
I) 

12 HRS 

A D 

I) 

(I 

(I 

I) 

(I 

o 
o 
(I 

o 
o 
(I 

o 
(\ 

o 
I) 

o 

o 
8 
o 
5 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 

24 HRS 

A D 

o 
o 
I) 

(I 

(I 

o 
(I 

o 
o 
o 
(I 

I) 

I) 

I) 

I) 

o 

o 
8 
o 
5 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 

4:::; HH8 

() D 

~ ~ 

,) 

o 
t) 

(I 

I) 

I.) 

CJ 
() 

() 

(} 

o 
(I 

() 

~) 

o 

o 
8 
o 
5 
o 
o 
(I 

o 
I) 

o 
o 
(I 

(I 

o 
(I 

o 

72 HRS 

A D 

I) 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
8 
(I 

5 
o 
(I 

(I 

o 
(I 

I) 

o 
o 
o 
I) 

(I 

o 

( 

" 

96 HRS 

A 0 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
(I 

I) 

(I 

o 
8 
o 
5 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 



( 

EI';TRAHWifNT VI AB lL lTY-BAY ANCHOV,(- .jIJV/~.DUL T:3 

DATE 

07/15/76 
1)-:"/15/76 
07/15/76 
07/15/76 
(l7ll5l71.:. 
07/15/76 
07.115/71:.. 
07/1~5/76 

\)7.115/7/:.. 
0','/15171:.. 
Oi/15/7b 
07/15/76 
01/1~:',/71;.. 

07/15/7(:, 
07/15,171:, 
O:f/l~/76 

07/ 1 '~./7 C' 
o ~r / 1 t;"s.f7.~ 
O:;/1~5/76 

(r'/1~j/76 

07/11:../7(:, 
(IT/l6171.:. 
(j'':/16/76 
((1 / 1,~'/71::, 

(17/-;:'('/7(, 
0-1/21.:J76 
07/21:../71::, 
O~'/26/7f:., 

\)'.7 /2/:./7 6 
07/21.:../76 
07/21:.,/"/6 
0~7/26/76 

CONDo 
ST TI ME P M (llMHO) TI DE 

IN 16: 31.:. 
DI 16: :2:6 
IN 17: 15 
01 17:1~; 

11-1 18:01 
01 18: 01 
IN H,:: 40 
DI 18: 40 
IN 1';': H:; 
DI 1'~': H:: 
11'1 1',': ::-:::: 
DI 1';': !:.:.:::, 
IN 21: ::::~j 

D1 21:::::5 
IN 22: 13 
[:1 22: 13 
IN 22: ~;l 
DI 22: 51 
IN 2::::: :~:O 

DI 2:3: :;:0 
IN (10: 12 
DI 1)0: 12 
IN 00: ~.O 
DI 00:50 
IN 1 f:.: :':;~5 

DI 16: 5'5 
IN 17: '1-6 
DI 17: 41:.. 
IN 1:3: :~a) 
DI 1::::: 30 
IN 19: 16 
DI 1',': 16 

4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
I} X 
o X 
4 X 
o X 
.I), X 
o X 
4 X 
o X 
-1 X 
o X 
-1 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 

23(). 0.5 
-S·'S"J·~9. -''iI. I:' 
-':'';"'99. O. 3 
- f; to;I';I';! . - 9. '~I 

-~.I·;i"'i"5J. O. 
-$·9·~/9. -'iI. 9 
-S"~/'~9. O. 1 
-;";I';J"7. _'~J • • ~ 

-Sf-;I';/9. O. 0 
_~I·~J·:'I';I, -'~/. 9 
-':':~·:"';I·;I, -0. :=: 
-'1199';i. -9. 9 

l'~'O, 0, 0 
-·i"~}99. -9, 9 
-·;'9'~I'~". O. 2 
-,99'~/9, -';1, 9 
-'~/"i'9'~', O. 4· 
-';i999, -9. -;:, 
-':1';199. O. 8 
-~)999. -9. 9 
-9999. O. 8 
-·~i999. -';:', ":I 

l:::~j. (J. 8 
-';)·19'~'. -9. ';1 
-~J';I";),~J. -0. :~: 

-':)99·~. -9. 9 
-99'';1'';1. -0. 2 
-9999. -9, "iJ 
-·;)';J'~/'5.'t. (), 0 
-9·~/99. -';;', 'iI 
-':'999. O. :3 
-~i951';1. -';',";1 

VIABILITY- A=ALIVE. S=STUMJED. D~DEAD 

TEMP, 
(C) 

25, 1 
35. 0 
25. 0 
35. 0 
25. 0 
:3S. ~. 

25. 0 
34, 0 
~,O 

33, 0 
26. 0 
~O 

25. 9 
::::3,0 
26. 0 
:3:~:. 5 
2/;...0 
:~::3. 0 
21;., 0 
3:3.5 
21:. .. 0 
::::2. ~3 

2~::;. :::: 
:32.0 
2~.:.i. 0 
::::4,0 
24. 5 
::::4, 0 
24. 5 
34. 0 
24. 5 
34, 0 

A 

INITIAL 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

s 

o 
o 
o 
o 
I) 

(I 

o 
I) 

I) 

I) 

o 
(I 

o 
(I 

(I 

o 
(I 

I) 

1 
o 
(I 

o 

(I 

o 
t) 

(I 

I) 

o 
I) 

o 
(I 

PUt1P STATUS- F'o~ tI OF PUMP:;; OPERATING. M"-MODE OF OPERATION 

D 

o 
o 
o 
(I 

o 
o 
(I 

o 
(I 

o 
(I 

(I 

I) 

1 
1 
o 
o 
o 
2 
(I 

I) 

I) 

1 
(I 

(I 

I) 

I) 

(I 

o 
I) 

o 

( ---.....\ 

3 HF::=; 

A 

o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
I) 

I) 

(I 

I) 

o 
o 
I) 

o 
o 
(I 

o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
o 

D 

o 
I) 

(I 

o 
I) 

t) 

o 
o 
I) 

o 
o 
(I 

o 
1 
2 
o 
(I 

I) 

3 
o 
1 
I) 

o 
I) 

I) 

o 
I) 

I) 

o 
«) 

(F":FULL - T'~THROTTLED - X"'UNKNOHN) 
ST=STATIONj DI·'DI::;CHAHOE. I1~"'INTAKE 

1.2-60 

NUMBER OF INDIVIDUAl-.S 

6 HRS 

A 

o 
o 
o 
I) 

o 
o 
I) 

o 
o 
I) 

o 
o 
(I 

(I 

o 
o 
o 
I) 

o 
I) 

o 
o 
I) 

I) 

I) 

o 
o 
(I 

o 
o 
I) 

o 

D 

o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
1 
2 
I) 

o 
o 
~: 

I) 

1 
o 
1 
1 
I) 

o 
I) 

o 
I) 

o 
I) 

(I 

12 HRS 

A 

(I 

I) 

o 
o 
I) 

o 
o 
o 
o 
o 
I) 

I) 

(I 

o 
o 
I) 

I) 

<) 

I) 

o 
o 
o 
I) 

o 
(I 

I) 

o 
o 
(I 

o 
I) 

o 

[I 

o 
I) 

o 
(I 

o 
o 
o 
(I 

I) 

I) 

I) 

I) 

o 
1 
2 
o 
I) 

I) 

3 
o 
1 
o 
1 

(I 

(I 

(I 

o 
I) 

o 
o 
I) 

24 HR:;;; 

A 

I) 

o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
I) 

I) 

o 
o 
I) 

I) 

I) 

o 
o 
(I 

I) 

o 
I) 

o 
o 
I) 

o 
I) 

o 
o 
o 

D 

o 
I) 

o 
I) 

I) 

I) 

o 
I) 

I) 

o 
I) 

o 
o 
1 
2 
I) 

o 
o 
3 
o 
1 
o 
1 
1 
o 
o 
o 
(I 

I) 

I) 

o 
(I 

'I::: Hns 

() 

I) 

I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
I) 

o 
I) 

I) 

o 
o 
o 
(I 

o 
o 
o 
(I 

(, 

o 
t) 

I) 

I) 

o 

D 

o 
o 
I) 

o 
o 
I) 

o 
o 
o 
I) 

I) 

o 
o 
1 
2 
I) 

I) 

I) 

3 
o 
1 
I) 

1 
1 
I) 

o 
I) 

o 
o 
o 
I) 

o 

i2 HRS 

A 

o 
o 
I) 

o 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 
o 
I) 

I) 

o 
o 
(I 

(I 

I) 

o 
o 
(I 

o 
I) 

o 
I) 

o 
o 
o 
o 

D 

o 
(I 

o 
I) 

I) 

o 
(I 

o 
o 
(I 

(I 

I) 

o 
1 
2 
o 
(I 

o 
3 
o 
1 
I), 

1 
1 
o 
o 
o 
(I 

(I 

o 
I) 

I) 

96 HRS 

A 

o 
(I 

o 
(I 

o 
I) 

o 
o 
(I 

(I 

o 
I) 

o 
o 
o 
(I 

o 
o 
(I 

o 
o 
I) 

(I 

o 
(I 

(I 

o 
(I 

o 
(I 

o 
o 

D 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
1 
2 
o 
o 
o 
,-, 
.;, 

o 
1 
o 
1 
1 
(I 

o 
(I 

o 
o 
o 
o 
o 



EI'JlRAINI'1ENT VIABILITY-BAY ANCHOVY- ·JUV/FIDULT:3 

DATE ST 

07/26/76 IN 
07/2.':,/76 DI 
07.1 2. 6/7f:.. IN 
07/2·';../76 DI 
07/2f:../7/:.. IN 
07f~~I':./7(~. DI 
O-;/'J.~./76 IN 
07 /21;:.F;' 'c' D I 
01/2/;,/76 IN 
07/·}/;,/71;.. Dr 
Q7/27'/7'~. DI 
07/27.176 IN 
07/:7/76 IN 
07F27.17/:, DI 
07.127/71:.. II. 
07/27.176 DI 
07/27F/t';, IN 
07l27/76 DI 
(.07/27/71:.. ll~ 

07/27/7,~. Dr 
07/27/76 II~ 

(l7/27/7,~, DI 
07/::~7./76 .(i'~ 

07/27/71;.. 01 
07i27.l76 IN 
1)7.l27/7f:.. DI 
C7/27F16 Hl 
07/27/7,~. DI 
07/27/7f:.. H~ 
(-7/27/71::.- DI 
07/27176 IN 
07/27/76 DI 

TIME P M 

19:57 4 X 
1.,,: 57 0 X 
20: 3:::: 4 X 
20: ~:;::; I) X 
21: 20 4· X 
21: 20 0 X 
22: 5';" 4 X 
22: 5'~J 0 X 
2:3: 4:;: 4 X 
23: 4·:;: 0 X 
00:26 0 X 
00: 26 4· X 
01: 0:,,: 4- X 
01:03 0 X 
l/:":l~i 4X 
16: 15 (I X 
11:.,: ~~;,;, '1 X 
16: ~~t, 0 X 
17:3~j 4 X 
17; ~:~:; 0 X 
18: 1;;: .,. X 
I::::: 1:,,: I) X 
1',?; 0,) 4 X 
19:00 (I X 
19:<12 4 X 
1 ',:: ·1::-: 0 X 
20:22 4 X 
20:22 0 X 
;;;,1:01 4 X 
21:01 o:{ 
22:36 4 X 
22:36 0 X 

COND, 
(UMHO) 

-9'r9'~, 
-99-;19. 
-·~/·?·;J9. 

-·~J;J";I9. 

-9999, 
-·~·J'7'~)9. 

-99~/9. 

-0;1999. 
--:'i999. 
-'iJ9·"ir il • 

-"i.1999. 
-'i';''iI''i'. 
-99';"';1, 
-9999. 

6';'70. 
~n~ 

-999~ 

-9999. 
~9999 

-9999 
-·7'~/·;::":'i. 

-'~,?'9·;'·. 

-';J99':". 
-$"?'-:'i'"iJ. 
-·99:'~·;;·. 

--;1999. 
-99''";)9. 
-''i-'9'-;r'i'. 
-'~"~'99 
_'~'~"~J'~. 

-999';', 
-'~J9·~J·'i'. 

TIDE 

O. 5 
-';1.9 

O. ::: 
-9. 9 

0, ';' 
-9. '';, 

1.0 
_':'1. ';1 

O. 9 
-';1.9 
-9. -;1 

O. :=: 
O. /:., 

-"i'. ';-1 
-0. 2 
-9. '~I 

-0. 2 
-9. ;1 
-0. 2 
-9, -;, 
-0. :1 
-';i. ':.' 

-0. 1 
-9. 9 

O. 2 
-9. ''i' 

O. 5 
-9. '-:;1 

0,1;., 
-9. 9 

O . ." 
-9. 9 

VIABILITY- A'~·rlLIVE. S""STUNI'JED. D"'DEAD 

TEMP, 
(C) 

24. 5 
:'34.0 
24. 5 
::::4. (I 

25.0 
3:3. I) 

25. 0 
:~:·1. 0 
24. 5 
:3:~:. 5 
34. 0 
2~j. 0 
24. 5 
:~:2. 0 
2.11,2 
:33. 5 
2 l!,.5 
:::::;i. ~j 

24. I) 

::::::::. ~i 

2~1. ~t 

3::::, ~:; 

24·, ~; 

:~:::::. ~; 

2'L !2; 
:'::::::,5 
24. 5 
::;:4.0 
24·,5 
:;::::.5 
2·1 ~; 

::::::;:.5 

INITIAL 

A 

o 
o 
o 
o 
1 
o 

o 
o 
(I 

o 
o 
(I 

o 
I) 

(I 

1 
(I 

I) 

o 
o 
o 
o 
o 
o 
o 
(I 

o 

o 
2 
o 

s 

o 
I) 

o 
2 
o 
I) 

o 
2 
o 
o 
o 
(I 

o 

o 
(I 

(I 

o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
o 
n 
o 
o 
o 

PUMP STATU:;=;- P"" 1I elF PUt'iPS OPERATING. I'I=-MODE OF OPERATION 

D 

o 

° (I 

20 
o 

12 
o 

10 
(J 

." 
(:. 

o 
o 
"i' 
(I 

(I 

o 
o 
(I 

(I 

o 
o 
(I 

o 
o 
o 
(I 

2 
o 
:;: 
o 
8 

( 

3 HR::; 

A D' 

'0 
o 
(I 

(I 

o 
I) 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
1 
o 
o 
() 

o 
(I 

o 
(I 

o 
o 
o 
o 

(I 

2 
I) 

o 
I) 

o 
22 

12 
(I 

12 
(I 

>OJ .' 
/:.. 
o 
o 

10 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
2 
I) 

'" ._. 
I) 

E: 

(F'-'FULL - T"'THROTTLED - X=UNKNOf..!N) 
:'3T"-":3TATION. DJ"'DI:::a:HARGE. II\""ItHAI<E 

1. 2-61 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
I) 

o 
o 
I) 

1 
o 

'0 
o 
o 
o 
o 
o 
(I 

o 
1 
o 
o 
o 
o 
o 
o 
o 
I) 

(I 

I) 

o 
1 
o 
'2 
o 

I) 

o 
I) 

22 
1 

12 
o 

1,-, ... 
o 
9 
I;.. 

o 
o 

10 
(I 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
o 
2 
o 
:3 
I) 

8 

12 HRS 

A D 

I) 

o 
I) 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
1 
I) 

o 
o 
o 
o 
(I 

o 
o 
o 
I) 

o 
1 
o 
2 
o 

o 
o 
o 

22 

12 
I) 

l r , 
"'-

o 
'? 
I;, 
I) 

o 
10 
o 
o 
o 
o 
o 
o 
o 
(I 

I) 

o 
o 
o 
o 
2 
o 
3 
I) 

8 

24 HRS 

A D 

o 
o 
o 
(I 

o 
o 
(I 

I) 

(I 

o 
o 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
(I 

o 
o 
o 
1 
o 
2 
(I 

o 
o 
o 

22 
1 

12 
1 

12 
o 
9 
6 
I) 

o 
10 
o 
o 
1 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
I) 

2 
o 
~: 

I) 

8 

48 1-IH:3 

CI D 

(I 

o 
o 
o 
I) 

o 
o 
o 
(I 

(I 

I) 

o 
o 
o 
o 
(I 

o 
(I 

(I 

(I 

u 
t) 

·0 
\) 

i) 

o 
\) 

I) 

1 
o 
!.. 
<) 

o 
o 
o 

22 
1 

12 
1 

12 
o 
9 
/:.. 
o 
o 

10 
I) 

o 
1 
(I 

(I 

o 
o 
(I 

o 
o 
(I 

o 
o 
2 
o 
:;: 
o 
:3 

72 HRS 

A 0 

o 
(I 

o 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 
o 
o 
I) 

o 
I) 

I) 

o 
o 
o 
o 
o 
(I 

I) 

o 
o 
I) 

1 
(I 

2 
o 

o 
I) 

o 
22 

1 
12 

1 
12 
o 
9 
I;.. 

o 
o 

10 
o 
o 
1 
(I 

o 
o 
o 
o 
o 
o 
(I 

(I 

o 
2 
o 
3 
(I 

S 

( 

96 HRS 

A D 

o 
o 
o 
I) 

(I 

o 
o 
o 
(I 

I) 

o 
I) 

I) 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

1 
o 
2 
o 

o 
o 
o 

22 

12 
1 

12 
I) 

9 
I;.. 

o 
o 

10 
(I 

o 
1 
o 
<) 

o 
I) 

o 
o 
o 
o 
o 
o 
2 
(I 

3 
o 
8 



~~ 

EI,'TRAIM·j[NT VIABIl lTY-BAY ANCHOlJY- .JUV.lADULTS 

[lATE 

07.127.176 
07/27/76 
07/28.176 
07.128.176 
07/28/76 
07/28.176 
07/28/76 
07/28.176 
07/28.176 
07.128.176 
07.1~8/76 

07/28/76 
07/28.176 
07/28/76 
07/28/76 
07/2S/76 
O'l/~8/76 

07/28/76 
07l:2:::/·71:.. 
07/28/76 
07/28/76 
07128/76 
07.128/76 
07.128.176 
07/29/76 
07/29/76 
0 7 .129/76 
O~/29/76 

07/29/76 
07/29/76 
07/29/76 
07.129.176 

ST 

I~ 

PI 
I1~ 

Dl 
1 il 
DI 
IN 
DI 
IN 
OT 
IN 
01 
1'·1 
DI 
IN 
01 
IN 
D1 

II" 
DI 
IN 
Dl 
IN 
[II 
IN 
DI 
JI.l 
DI 
Ih: 
DI 
IN 
DI 

COND. 
TIME P M (UMHO) TIDE 

23: 17 
23: 17 
00:01 
00:01 
00:43 
00:43 
16:44 
16:44 
17:25 
17:25 
18:09 
18:09 
18:56 
18:56 
19:38 
19:38 
20:21 
20:21 
21:03 
21:03 
22:40 
22:10 
2:3:24 
23:24 
00: O!::'i 
00:05 
00:44 
00: 44 
16:34 
It,: ~:'1 
17:25 
17:25 

4 X 
o X 
4 X 
o X 
4 X 
o X 
-l X 
o X 
4 X 
o X 
4 X 
o X 
4· X 
o X 
4 X 
(I X 
4 X 
o X 
'I X 
o X 
4 X 
o X 
4 X 
(I X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 

I' 1 ~JO. 
-S'999. 
-S··~/~J,? 

-1·9·~J~J. 

--;-··;/~/9. 

-·~'99';1. 

-';";19-;', 
-0;-'$'99. 
-';'9';l9. 
-~/999. 

-9·~/·~·::J. 

-999';1. 
-';/999. 
-9999. 
-9'';.''';;'':'1. 
·-fl';:'9';i. 

i: .. :~:3t). 
-9';1$'9. 
-9999. 
-99';/9. 

(,:::90. 
-';";i';"9. 
-·~:999. 

-':i';":'io;.l. 
-';)'~/9,? . 

--;i'i"'iJ'7'. 
l,.810. 

-':i''i'·:'I·~/. 

-~;·9-:'r? 

-';i 9 ';-1 'i', 
-·:'J·~J99. 

-9~';19. 

1.0 
_'~J, ~I 

O. 0;> 
-9. '~I 

O. 8 
-';1.9 
-0. 
-';1. '~I 

-0, 2 
-9. 9 
-0. :;: 
-';1. "9 
-c). :3 
-9, 9 
-0. 
--9. 9 

O. 2 
-9. 9 

O. 4 
-9. 9 

O. 8 
-9. 9 

1. 0 
-';".9 

1.0 
-'i'. ';' 

O. '~I 

-9. 9 
O. :3 

-'~/, 9 
O. 0 

-9. 9 

VIABJLTTY- {~"··'ALIVE; ::;"'STUNHED; D=DEAD 

TEMF'. 
(C) 

24. 5 
:=:3.5 
24. 5 
:~:3. 5 
2'1, 5 
:33.5 
24. 5 
::::1.0 
2""1. 5 
34. 0 
25. 0 
34. 0 
24. 5 
:::4. 0 
24. 5 
34·. (1 

24. 7 
:34.0 
25. 0 
34. 0 
25. 
:~:4 (I 

25. 0 
34. (I 

25. 0 
34. (1 

24. 9 
34. 0 
25. 0 
34. (I 

2~5. 0 
:;:::::. I) 

INITIAL 

A 

o 
o 
(I 

o 
o 
I) 

I) 

o 
I) 

o 
o 
o 
o 
o 
o 
I) 

2 
I) 

1 
o 
o 
(\ 

I) 

(I 

1 
o 
o 
o 
o 
I) 

o 
o 

::; 

I) 

(I 

o 
o 
o 
o 
o 
o 
I) 

o 
c) 

o 
(I 

o 
I) 

o 
o 
o 
o 
I) 

o 
o 
1 
o 
o 
1 
I) 

o 
o 
o 
o 
o 

F'UI'IP STATU:3- P= U OF PU~lPS OPERATING; 11'-"I"IO[lE OF OPERATION 

D 

o ,., ..... ,L.:,. 

o 
26 

o 
14 
o 
(I. 

1 
o 
(I 

o 
o 
o 
o 
(I 

o 
2 
o 
r." 

'-' o 
4 
1 
4 
o 

10 
o 
6 
I) 

o 
I) 

I) 

( 

:3 HRS 

A 

(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
1 
o 
(I 

o 
(I 

o 
1 
(I 

o 
I) 

I) 

(I 

o 
o 

D 

o 
23 
o 

26 
o 

14 
o 
o 
1 
o 
o 
o 
o 
o 
I) 

o 
2 
2 
o 
"'" '-' o 
4 
2 
4 
o 

11 
(I 

6 
o 
o 
(I 

(I 

(F"~FULL - T,-,THROTTLED - X=UNI<NOL>IN) 
::;T'~::HATION; DI=DIS;CHARGEi Hl'''INT/W:E 

1. 2-62 

NUMBER OF INDIVIDUALS 

6 HRS 

A 

o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 
1 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 

D 

o 
2~: 

I) 

26 
o 

14 
o 
o 
1 
o 
o 
o 
o 
o 
o 
c) 
. ., ... 
2 
o 
"'" '-' 
o 
4 
2 
4 
I) 

11 
(I 

6 
o 
o 
o 
(I 

12 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

c) 

o 
I) 

o 
(I 

o 
I) 

(I 

(I 

I) 

o 
(I 

I) 

o 
o 
1 
o 
(I 

(I 

(I 

o 
o 
o 

D 

o 
2:3 

I) 

26 
I) 

14 
o 
o 
1 
o 
o 
o 
o 
(I 

o 
o 
2 
2 

"'" '-' 
o 
4 
. .., ... 
4 
o 

11 
o 
6 
(I 

o 
(I 

o 

24 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
1 
o 
I) 

o 
(I 

o 
o 
o 

D 

(I 

23 
.0 

26 
o 

14 
I) 

o 
1 
o 
o 
(I 

(I 

o 
(I 

o 
2 
-, .... 

5 
o 
4 
'> ... 
4 
o 

11 
o 
6 
o 
I) 

o 
o 

-1:::: HR:3 

A 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
a 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 

o 

o 
23 
o 

26 
o 

14 
(I 

o 
1 
o 
o 
o 
o 
o 
(I 

o 
2 
2 
1 
5 
o 
4 
2 
4 
1 

11 
o 
6 
o 
I) 

o 
o 

72 HRS 

A 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
o 

D 

o ,.,-, ..... .;.. 
o 

26 
o 

14 
(I 

o 
1 
o 
o 
o 
o 
o 
o 
o 
2 
2 

5 
o 
4. 
2 
4 
1 

11 
I) 

6 
o 
o 
o 
o 

96 HRS 

A 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

D 

o 
" .... _.;;, 

o 
26 
o 

14 
(I 

o 
1 
(I 

(I 

o 
o 
o 
o 
o 
2 
2 
1 
5 
o 
4 
2 
4 
1 

11 
o 
b 
o 
(I 

o 
o 



( 
/'--', 

EilTRAINHENT VIABILITY-BAY ANCHOVY- .JIJV/ADULTS 

DATE 

07l2',1/76 
07/2';)/7/:., 
Oi'f2.,,/71;;. 
Oi~/:::'9/7/~. 

07/2;)/76 
07/:~""/"71::., 
07.1:-:-~9/7/:. 

0-;/2''";i/7I.:., 
07 /29./7.~. 
()7/29,/76 
(j7f:2'"::' j·/I:. 
07/:2·-) / /':. 
O~/ /2·~i/7l::.. 

07 /::.;,//,~, 
~)7 /:~:O/7 t':. 
07130/7,;, 

~:n 

HI 
DI 
IN 
DI 
iii 
01 
IN 
DI 
IN 
DI 
Hi 
I ,'· 
J~ 

Ifl 
DI 
IN 
D! 

TIME P M 

18: 10 
H::: 10 
19:02 
19:02 
1',': 111 
1';;: 41 
20:25 
20: 2~:; 
22:22 
22:22 
23:~)O 

23:00 
23:41 
2:::::41 
00:::::0 
00.::::0 

4 X 
(I X 
.. ~ X 
o >: 
I}. X 
o X 
4 X 
(I X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 

COND, 
(UNHO) 

- ·i~/·~·I';J. 

-·;'1·~}9·~. 

-';:'999. 
-·;:·9·:r~/. 

-9999. 
-99':;19. 

6020, 
-99'::/9. 
-·;;:'·~'·:')·;I. 

-':';9-;":). 

-';";"';19. 
-';:"':";"';.). 
-9·;19·~J. 

-·;;9"~}9. 

1.:·010. 
-9';1';'9. 

TEMP. 
TIDE (C) 

-0. 2 
-9. 9 
-0. 2 
-9. 9 
-0. 2 
_oil. 9 

O. 1 
-'~-'. ';1 

O. 7 
-'-;.).9 

O. :::: 
-':i. ';' 

O. ';i 
-·~/. 9 

1.0 
-·~i . . ~. 

25. 0 
~34. 0 
25. 0 
3::;:. 0 
24. :5 
:~:·l. I) 

25. 0 
::::::::.0 
24. ~:; 

:3::::.5 
2~j. 0 
::::3. ~:. 

2'1. ~j 

::::::::. 0 
2·1-.5 
::::1. (I 

VI :;;::: ll" I TY- A'·AL I VE; ::;'.;:::::TIJN~,IED; D"~DEAD 

A 

INITIAL 

o 
(I 

(I 

o 
o 
o 
I) 

1 
(I 

o 
2 
o 
I) 

o 
(I 

:3' 

s 

o 
I) 

I) 

o 
Q 
o 
5 
o 

o 
-, ... 
o 
1 
(I 

7 

D 

I) 

I) 

o 
(I 

I) 

I) 

Q 
2:3 

o 
1'" .~.I 

2 
(I 
= ~, 

/.:., 

o 
27 

( ~-, 

3 HR:;:; 

A D 

o 
o 
I) 

o 
o 
o 
o 

I) 

1 
2 
I) 

o 
I) 

(I 

:!: 

I) 

(I 

o 
1 
I) 

o 
I) 

28 
(I 

15 
2 
2 
C' 
.J 

7 
o 

:;:4 

F'UI1F' :;'fATIY:::- F'''' ti OF PUt1P:3 OF'EHATING; M~MODE OF OPERATION 
(F"FULL - l=THROTTLED - X=lINKNOWN) 

ST=STATION; DI~DISCHAROE; IN:INTAKE 

1.2-63 

NIJMBER OF I ND I V IDIJALS 

/.:. HRS 

A D 

o 
o 
Q 
o 
o 
I) 

o 
1 
o 
o 
2 
I) 

o 
o 
o 
1 

o 
o 
o 
1 
(I 

o 
o 

2:3 
o 

16 
2 
2 
<-
.J 

7 
o 

3(:. 

12 HRS 

A D 

o 
I) 

I) 

(I 

o 
o 
o 
o 
Q 

o 
2 
o 
I) 

o 
(I 

1 

o 
(I 

o 
1 
I) 

o 
o 

29 
o 

16 
2 
2 
~ .. ' 
7 
o 

3(:. 

24 HR::: 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
1 
o 
o 
o 
o 
o 

o 
I) 

I) 

1 
o 
o 
I) 

"").:, ... , 
o 

16 
3 
-, ... 
5 
7 
o 

37 

11=::: HHS 

flo D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
(I 

o 
I) 

o 
1 
I) 

o 
o 

29 
o 

16 
11 
2 
= ~, 

7 
o 

:37 

72 HRS 

A D 

o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
1 
o 
I) 

o 
29 

o 
16 

4 
2 
5 
7 
o 

::::7 

96 HRS 

A D 

o 
o 
o 
o 
o 
(I 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
1 
o 
o 
o 

29 
(I 

16 
4 
2 
5 
7 
o 

37 



~, 

f.!·,TRAINl'iENT VIAE:ILITY-ATLANTIC TCMCOO- LARVAE 

[lATE 
____ ...l._ ...... _ 

0:;:/15/76 
0':::/15/76 
O~~:/15/76 

,):;::/1 '5/7 /::. 
i)3/15/'l1:.. 
1)3/1~j/76 

(Y)/l~j/7!;' 

03/1';:)/71:.. 
03/ 1.~ . .i7 c. 
~)::::/ 1 /:../76 
cn/l I:. f7t:. 

03/16/7'-'-
0:::/ 1 6/71:.. 
(Y::llf::../76 
0::;:/ j (,/76 
0.::":/ 1/::../71;.. 
0:3/1/:.,/76 
O:~~/16/7/':.o 

03/17176 
03/17/76 
O:"::/17.f76 
0::;:/17/76 
en/l,?.i76 
V:'::./17/76 
0::':/17/76 
03/17/76 
0:::/17/7(;.. 
0-;:/17/70 
(1:::,/ 1 ;0;;71:.. 
1):,,:/ 1 f:.:/76 
0:3/18/76 
0:::/1f:/76 

ST TIME P M 

IN 1:::: 41 2 X 
01 19:04 0 X 
IN 21: (1) 2 X 
01 20: :;:6 0 X 
I i"l 22: 0.:'1· 2 X 
DI 21:~:?" 0 X 
IN 23: :;:0 :2 X 
DI 23:26 I) X 
IN 00:55 2 X 
DI 1)0: ::·1 (I X 
HI 17: 10 2 X 
DT 17' 1:3 <) X 
11'-1 19: ::::9 :::: X 
[II J ,.,: SO 0 X 
1;\1 20: 5~3 :1 X 
DI 20: ~j7 0 X 
HI 22:39 2 X 
[I I 22: 17 0 X 
Hl 01: 1::;; 2 X 
DI 01: 31 0 X 
III 1 7: :~::::: 2 X 
D I 17: ~;'l 0 X 
III 19: 29 2 X 
[II 19: 'I.] <) X 
1I~ 21: 0'1 2 X 
[II 21: 32 <) X 
l('J 22: ~i7 2 X 
DI 23: 10 0 X 
IN 00:20 2 X 
01 00:25 <) X 
IN 1:::: 12 2 X 
DI 1:3: 06 I) X 

CONDo 
(UI1HO) 

1460. 
-$'99';:-'. 
-';U~/99. 

1 :::30. 
1415. 

-~I·;/S·9. 

-~J9·~!9. 

1650. 
14-:;;5. 

-999':'/, 
j,:3:;:O. 

-~i999. 

-9·~·99. 

-·~.i999. 

_-:'·~I·;J·;I. 

-999·~. 

1100. 
-·;i·~/·;:9. 

-9';"199. 
-':io:,J':,-"::J 

-·:'·?'~·'~/. 
-';)9S·'9. 

:.060. 
-';)'19-;1. 

:.060. 
-9999. 
-·:i9·;J·:'~· . 
-~i~·9·;I. 

-~)·;:/?·:'I. 

910. 
-9999. 
-.9·~/·;'9. 

TEI'1P. 
TIDE (C) 

(I. 4 
-';0'.9 

O. 8 
-9. 9 

O. ';1 
-·~/. 9 

O. 7 
-9. 9 

O. 2 
-·~/. 9 

o 0 
-'Si. '~i 

0, ::. 
-':;1.9 

1.2 
..... 9. 9 

1. 4 
-'-;",9 

O. ::: 
-*;'.9 
-0. 6 
-9. 9 
-0. /::.. 
-9. 9 

O. 0 
-9. ';1 

O. ::: 
"·9. -;; 

O. 3 
-9, 9 
-'0.6 
-9. 9 

4. 1 
la 0 
~o 

la 2 
4. 0 

la 0 
4. 5 

12. 9 
::::, ';1 
9. 5 
':::.7 

1 :~:. ~i 

4. 0 
1::::, ~~ 

4. 0 
12. 8 
ao 

la 0 
4. 0 
9. 0 
4. 0 

IQ 7 
2. 9 

12.0 
:~:. !5 
~(I 

al) 
12. 0 

3. 0 
11.7 
al) 

la 0 

VIABILJTY- A=ALIVE; S~STUNNEOi D~DEAD 

A 

INITIAL 

o 
I) 

4 
1 
I) 

(I 

1 
(I 

1 
o 
I) 

(I 

1 
o 
o 
o 
I) 

(I 

2 
2 

I) 

o 
o 
<) 

I) 

(I 

tJ 
I) 

I) 

(I 

s 

:3 
(I 

1 
(I 

1 
o 
7 
o 
3 
(I 

I) 

o 
o 
o 
1 
(I 

o 
I) 

1 
<) 

o 
o 
1 
o 
o 
o 
I) 

(I 

I) 

o 
o 
o 

PUI1P :,HATU::;- F'''' If OF PUI1PS; OPERATINGi t'1~·110[lE OF OPERATION 

1) 

o 
o 
= ~. 

(I 

o 
;:~ 

:3 
(I 

I) 

(I 

(I 

o 
2 
:3 
o 
I) 

:3 
2 
o 
(I 

o 
o 
1 
1 
o 
(I 

(I 

o 
1 
2 

( 

;::: HRS 

A D 

'0 
o 
2 
1 
(I 

(I 

3 
o 
g 
1 
1 
o 

= '-' 11 
(I 

1 
(I 

(I 

o 
o 
o 
I) 

o 
(I 

o 
o 
I) 

I) 

o 
o 
o 
o 
(I 

o 
o 
I) 

o 
I) 

:!: 
",. 

'-' 
o 
o 
(\ 

2 
4 
I) 

I) 

1 
(;.. 

4 
1 
I) 

1 
I) 

I) 

(I 

I) 

o 
1 
~ 

(F" FULL .- T"-'THROTTLED - X='UNKNOWN) 
ST"··STATIONi DI=DI::;;(:HARGE; IH=INTAKE 

1.2-64 

NUMBER OF INDIVIDUALS 

6 HF:::: 

A D 

o 
(I 

2 

3 
o 
.~ 

'" 
o 
I) 

4 
o 

I) 

12 

o 
o 
o 
I) 

o 
I) 

(I 

o 
o 
o 
o 
I) 

1 
I) 

I) 

(I 

I) 

I) 

I) 

I) 

o 
o 
o 

3 
:3 
(I 

o 
o 
..,. 

4 
I) 

I) 

1 
/::.. 
4 
1 
o 
1 
o 

(I 

I) 

I) 

I) 

1 
2 

l2 HRS 

A D 

(I 

I) 

:2 
1 
I) 

o 

:3 
o 
:3 
1 
1 
I) 

3 13 
o 
1 
o 
o 
I) 

o 
o 
I) 

(I 

o 
o 
o 
I) 

(I 

1 
o 
o 
o 
o 
o 
I) 

I) 

I) 

o 
I) 

:;: 
:~: 

I) 

(I 

I) 

1 
2 
4 
I) 

(I 

/:.. 
4 

I) 

1 
I) 

(I 

o 
I) 

o 

2 

24 HRS 

A D 

I) 

I) 

1 
1 
o 
o 
:3 
o 
1 
o 
o 
o 
I) 

I) 

o 
o 
I) 

o 
o 
o 
I) 

1 

o 
(I 

o 
o 
I) 

o 
o 
o 
I) 

I) 

3 
o 
9 

o 
1 ~· .;, 

:::: 
:::: 
o 
o 
I) 

2 
4 
o 
o 
1 
6 
4 
1 
I) 

1 
o 
1 
1 
o 
I) 

o 
o 
1 
~, 

"-

·1'=: HRS 

A D 

I) 

o 

() 

(; 

3 
o 
9 
1 
1 
o 

::: 13 
f) 

o 
t) 

o 
I.) 

o 
I) 

I.) 

<) 

I) 

t.) 

,) 

o 

I) 

<) 

o 
(l 

(, 

o 
o 
\) 

<) 

,.) 

3 
3 
I) 

o 
o 
1 
2 
4 
I) 

I) 

1 
f.:.. 
4 
1 
o 
1 
I) 

1 
1 
o 
o 
o 
I) 

1 
2 

72 HRS 

A D 

3 
o 
9 
1 
1 
o 

o 
o 
1 
1 
o 
o 
3 
o 
1 
o 
o 
I) 

I) 

I) 

o 
I) 

1<;:· 
.", 

o 
o 
o 
o 
o 
1 
I) 

o 
o 
o 
I) 

I) 

I) 

o 
o 
I) 

3 
3 
o 
o 
I) 

1 
2 
4 
I) 

o 
1 
(;.. 

4 
1 . 
o 
1 
o 
1 
1 
o 
I) 

o 
o 
1 
2 

5/6 HRS 

A D 

(I 

o 
1 
1 
o 
o 
3 
I) 

1 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

3 
o 
." 
1 
1 
o 

13 
3 
3 
o 
o 
o 
1 
2 
4 
o 
o 
1 
(;.. 

4 
1 
o 
1 
o 
1 
1 
(I 

o 
o 
o 
1 
:2 



( -'-~, 

Et\~TRAINMENT VIABILITY-ATLANTIC TOMCO(l- LARVAE 

DATE 

03/18/76 
03/18/76 
03/18/76 
03/18/76 
03/13/76 
03/18/76 
03/18/76 
03/18/76 
02/13/76 
03/18/76 
03/19/7~ 

03/19/76 
02/30/76 
03/30/76 
~3/30/76 

03~~O/76 

03/30/76 
02/30/76 
ro/~/n 

03/30/76 
03/30/76 
03/30'76 
03/30/76 
03/30/76 
03/31/76 
03/31/76 
05/18/76 
0~/18/76 

C~/19/76 

O~/19/76 

05/20/76 
OS/20/76 

ST TIME 

HI 1'~: 34 
DI 19: :35 
IN 20: :3~i 
Dl 20: :-;:',' 
H-l 21: 3::: 
DI 21: ::::::: 
IN 22:43 
D1 22:43 
Ii'I 23: ::;2 
DI 23: ·1·-;; 
IN 00:58 
DI 01: 03 
HI 17:51 
DI 1:~:: 00 
HI 19: 14 
D1 1',/: l~~; 

r ;'·1 :~t): 3:3 
DI 20::28 
1'" 21: 33 
DI 21: 2:3 
II-! 22: :;:5 
DI 22: :::7 
IH 23: Ll~~ 
D I 2::::: ~i~~; 

11',/ 01: 00 
DI 01: 00 
IN 00:30 
DI 0(1:30 
III 23: 1~5 
DI 2:;:: 15 
IN 01:11 
DI 01: 11 

P M 
COt-ID. 

(UMHO) 

2 X 540. 
I) X -9999. 
2 X -~'9·;'-;1. 

o X -9999. 
2 X ::::80. 
o X -9999. 
2 X -9''i'9',', 
o X 530. 
2 X -~/'i19·;t. 

(I X -9'i"'i"~, 

2 X 410. 
o X -·7'~J·;-'·;I. 

4 X. 130. 
(1)( -999''i'. 
1J. X ~5'9"::'9. 

o X It·5. 
iJ. X -99'7";1. 

0)( -"""""", 
4 X 1::::0. 
o X -·;;~J99. 

4 X -$SJ9·~-'. 

o >: 11:·5. 
4 X -99",,,,. 
(I X -';';';",'9. 
4 X -9·n'1. 
o X -';l9"P9. 
4 X 12:::, 
o X -9999, 
4 X 140. 
<) X -9999. 
4 X 140. 
o X -99';'19. 

TEMP, 
TIDE (C) 

-0, 6 
-·~/. -:.' 
-0. 2 
-9. ~I 

o ? 

-.~, 9 
0, 5 

-9, '~I 

O. 7 
.... 9. 9 

0, 7 
-9. -;1 

0, 2 
-";I. 9 

O. 5 
-';',9 

o. S:' 
..... 9. 9 

1. 1 
-';1, "";I 

1 '., 
-9. ~I 

O. 9 
-9. ''i! 

0, 7 
-9. ';1 

O. ::: 
_';1, ';1 
-0. :3 
-'? '::' 

0, (I 

_·~/. ';1 

3. 5 
12. 5 

3. 0 
1" -::' _. oJ 

:;:.9 
12. 5 

4. 0 
13. 1 

3. 5 
12.5 

3. '~I 

1 L 5 
7 '7' 

16, 5 
RO 

16, 4 
7. 5 

lb. 0 
7. 1 

16. 0 
7. 5 

Il;., 3 
7. ~5 

15. 8 
7. 5 

1::::. 7 
16. ~i 

21- I) 

15, I) 
21. 5 
1 !J., ~i 

l"i', (I 

VIAB!L lTY- A=AL IVEi 8"'STUNNEDi D';DEAD 

A 

INITIAL 

(I 

1 
(I 

(I 

o 
o 
o 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 

c,., 

o 
o 
1 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

o 
o 
(I 

I) 

o 
o 

PUI"IP STATU:=:- F"" 41· OF F'UI"IP:3 OPERATING. 1'1=110DE OF OPERATION 

D 

o 
(I 

(I 

o 
(I 

(I 

o 
3 
o 
I) 

o 
o 
(I 

(I 

I) 

o 
o 
o 
o 
I) 

(I 

o 
o 
o 
o 
(I 

(I 

(I 

(I 

(I 

o 

( 

3 HR::; 

A D 

(I 

1 
o 
(I 

o 
o 
o 
o 
o 
(I 

(I 

o 
<) 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

o 
(I 

o 
(I 

1 
<) 

1 
o 
(I 

o 
o 
o 
3 
(I 

o 
(I 
(I 

o 
(I 
I) 

(I 

(I 

o 
o 
o 
(I 

(I 
(I 

o 
o 
(I 

I) 

o 
(I 

(I 

o 

(F=FULL - T"".HfWTTLED - X:=LlNt(i\lOHN) 
ST';STATION. DI:-.-·DISCHARGEi II\!','INTf1KE 

1.2-65 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
1 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
<) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

<) 

<) 

o 
o 

o 
1 
o 
I) 

o 
o 
o 
3 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
I) 

o 
(I 

(I 

o 
(I 

o 
I) 

o 
I) 

(I 

(I 

<) 

o 

12 HRS 

A 0 

o 
1 
o 
o 
o 
o 
(I 

o 
o 
(I 

(I 

(I 

o 
o 
o 
I) 

o 
(I 

o 
o 
o 
o 
(I 

I) 

o 
o 
(I 

(I 

(I 

(I 

o 
(I 

1 
o 
1 
o 
o 
(I 

I) 

<) 

3 
o 
o 
(I 

(I 

I) 

o 
(I 

I) 

o 
o 
(I 

(I 

<) 

o 
o 
o 
o 
I) 

o 
(I 

o 
o 
<) 

24 HRS 

A D 

o 
1 
o 
o 
o 
o 
(I 

o 
(I 

o 
(I 

(I 

t) 

o 
o 
o 
o 
I) 

<) 

(I 

o 
o 
o 
(I 

(I 

o 
o 
I) 

I) 

o 
o 
o 

1 
I) 

1 
o 
o 
o 
o 
o 
3 
o 
o 
o 
o 
(> 

o 
I) 

(I 

o 
o 
I) 

(I 

I) 

o 
o 
0' 
o 
o 
o 
o 
o 
o 
o 

4::: Hf'.:S 

A [t 

\) 

t) 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 

1 
o 
1 
o 
o 
o 
o 
o 
~: 

o 
o 
o 
o 
o 
I) 

(I 

o 
o 
o 
o 
I) 

(I 

o 
o 
o 
o 
I) 

o 
o 
I) 

<) 

o 

72'HRS 

A D 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

I) 

o 
<) 

o 

° o 
o 
o 
I) 

<) 

I) 

o 

1 
o 
1 
O. 
o 
o 
o 
o 
3 
o 
o 
I) 

<) 

o 
I) 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
I) 

o 
o 
o 
o 
(I 

o 

96 HRS 

A D 

o 
o 
o 
o 
(I 

o 
(l 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

.0 

1 
1 
1 
o 
o 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

o 
<) 

o 
o 
o 
o 
o 
o 
o 



( 

I?I !TRAINtlF:NT VIrIBII.ITY-ATLANTIS TC·MCOD- YOLlO: SA 

DATE 

O:~:/ 1 '5/7 c. 
03/ 1 ~:i'/7 /.:.. 
·::r3/15/7f:.. 
03/1::',/76 
03/1!3/76 
03/15176 
0.3/ 1 ~:t/7/~. 
O::::/15/7/:' 
03/16/71:., 
en/lf:..l7l:., 
03/11:.,/7/;, 
O:'~/ 1 /:..li' /:.. 
0:::;/11;·/7(, 
0·,:/ 1 ~·"/7 i:., 
(i:::/ 1,~,/7 (:, 
<'>:",:/11:../7 i:., 
(1';:/16/7/.;, 
O'3/16/7f:... 
0:',:/17/7(;, 
O:~/17/--;":, 

03/17/71:., 
o :::/ 17.17j~, 
0,:/17/76 
Oe:/il/,I:, 
0;:/17.17(;. 
03f17/7/:" 
('3/17.17/:', 
03 l '17/76 
O:::/1~:/7/:', 

0.::.1 1 :-::/76 
0:::/1 :::/76 
0:,:/1:'3.171:., 

COND, 
ST TI ME P M (lIMrlO ) TI DE 

IN 1:~:: 41 
DI 1',':04 
11·,1 21: 00 
DI 20:3f:.. 
II~ 22: (I<]. 

[I I 21: '59 
IN 2:3;:30 
DI 2:;::2f:.. 
IN (II); ~.:;:; 

[! I <)0: ~~; 1 
1;-.1 17: 10 
LIT 17: 1::: 
Ii'l 19: 3';:' 
[! I 19: ~;O 
II'·J 20: ~I~'::~ 

DI 20:':,'..7 
11'-1 22: ::::' 
[01 22.: 17 
Ii'·) OJ: 13 
rn 01:31 
Il,l 17: Ti: 
DI Ii: !:YI 
III 19: 2';1 
ttl 19:47 
IN 21:07 
[I I 21 : 3'2. 
IN 22: ~;7 
DI 2:;:: 10 
rl~ 00: 20 
DI 00: 2~::; 
IN 1:'::: 12 
01 1:::: 06, 

2 X 
o X 
" v '" 1\ 

o X 
2 X 
o X 
2 X 
(I X 
2 X 
I) X 
2 X 
I) X 
2 X 
o X 
2 X 
o >: 
.-/ V -=- ,.~ 

I) X 
2 X 
o X 
2 X 
I) X 
2 X 
o X 
2 X 
o x 
";"1 X 
o X 
2 X 
o X 
2 X 
o x 

14/;·0. 
-·~··9·;'I':I. 

...... ·~!·'"il'~/·'iI, 
1.:;:::::0. 
1.415. 

-~;'99';I, 

-'-;"?'I'?/''i1, 
11:.,50. 
~.435, 

-~;";t'::/':", 

:.:330. 
-'V;;199, 
-':.19':';9, 

-':'9''i-'9. 
-·:I':'i·~j':1. 

-":) ';1 ';JS'J , 
;.100. 

-';)';I'~"~/, 

-9':'~'99. 

-';19'~/9, 

-':~';:99. 

-".1':"9';1, 
lO'~.,). 

-(~'9'::':", 

10(:'&). 
-'':)9';19. 
-·'.)·;I·~/9. 

-'::/':':";'9. 
-f')-;i'?9 

'::'10. 
-";1999. 
-C)''i!'i9. 

O. 4 
-9. ';1 

O. :3 
-'~'. 9 

O. 9 
-':". ";I 

O. 7 
-9. 'it 

O. 2 
-9. 'il 

o. 0 
--9. '~I 

O. :::: 
-9. 9 

1 '., 
-'iI, '~I 

1. 4 
-9, 9 

O. :=: 
-''.;i. ';;) 

-0. 6 
-';'1, '~ 

-0. /:.. 
_0;", 'i' 

I). I) 

-';". ';I 

O. :;: 
-';'. +'it 

o. :::: 
-'~'. 9 
-0. /:.. 
-9. 9 

VIABa lTY- ()'''I~LIVE; :::;",,::::TUNI>lEDi D,·VE()D 

TEt1F'. 
(e) 

4. 1 
1::::. 0 

·1. 0 
13. 2 

4, I) 

13. (I 

4. 5 
1'/ 9 ....... " 

:~:, 9 
';', .5 
3. 7 

13. 5 
4. 0 

13. 5 
4, 0 

12. 8 
3. 0 

13. 0 
4. 0 
'i1.O 
II. (I 

10. 7 
2. +'it 

1:2. !) 

:~:. ~I 

9. 0 
::::.0 

1:L. 0 
3. 0 

11. 7 
::::. (I 

1:;:. (I 

INITIAL 

A 

3 
2 

14 
15 

:3 
-;.; 

14 
:3 
~ 

'-' 
10 

5 
2 
7 
~: 

5 
:::: 
5 

~ 

'-' 
C.' 
,J 

5 
12 

:::: 
6. 
2 
2 
2 ..,. 
~, 

7 
",. 

'-' 
5 
7 

:3 

6 
(I 

11:.. 
::=: 
:3 

~:3 

o 
1 
1 
/:.. 
::: 
r::
-' 
2 
'l 
1 
1 
1 
9 
4 
::: 
(I 

4 -. . ..:.. 
"'. '-' .,. 
.J 

:::: 

I) 

o 
6 
2 

PUI'IF' STATU::::- p", 41 OF F'UlvlF'S OPERATIHOi 1'1"'1"IODE OF Of-'EF:iHION 

D 

o 
1 
1 
(, 

2 
o 
/:., 
o 
7 
o 
2 
1 
4 

3 
o 
2 
1 
4 
o 
:3 
o 
2 
o 

o 
2 
o 
I) 

I) 

I;, 

o 

( 

3 HR8 

A 

'9 
2 

.24-
17 

5 
';.' 

::::!:: 
3 
5 

10 
9 
~3 

::: 
,~ 

'-' 
5 
·1 
'" ,J 

2 
14 

';1 
11 
11 

7 
7 
~ 

-' 
". .' 
", .J 

<1 
I;. 
::; 
::: 
:3 

D 

o 
1 
7 
1 
3 
1 

17 
I) 
.-, 
'::> 

1 
4 
1 
8 
1 
7 
I) 

:::: 

4 
I) 
,.,. 
'-' 
1 
2 
2 
3 
4 
2 
I) 

I) 

9 

IF=FULL - T~THROTTLED - X~UNKNOWN) 

::: T··'·::::T(H ION; D I "'D U::CHARGEi 1,\1", I NTilKE 

1.2-66 

NUMBER OF INDIVIDUALS 

/:.. HR::: 

A 

::: 
2 

.-.. ,-, ...... ;. 
17 

4 
''i' 

32 
:3 
5 

10 
':;1 
4 
::: 
5 
5 
4 
5 
2 

14 
9 
9 

11 
7 
7 
4 
3 
5 
4 
/:.. 
:3 
7 
E: 

D 

1 
1 
:3 
1 
4 
1 

2:;; 
I) 

8 
1 
4 
2 
!=: 
"!,,, 
7 
o 
3 
1 
4 
(I 

7 

2 
2 
4 
4 
2 
o 
1 
o 

1.(1 
1 

12 HRS 

A 

7 
2 

20 
17 

4 
9 

32 
3 
::; 

10 
;1 
4 
:::: 

" .J 
r':
~, 

4 
~ 

'-' 
2 

11 
';1 

9 
11 

7 
I;. 

4 
-, .:;, 

:::: 
4 
/:.. 
3 
4 
:=: 

D 

~I 
,.;.. 

1 
11 

1 
4 
1 

23 
o 
8 
1 
4 
2 
8 
1 
7 
o 
.-:' 
'.' 
1 
7 
o 
7 
1 
2 
3 
4 
4 
4· 
o 
1 
o 

1 :~: 

24 HRS 

A 

7 
2 

20 
17 

4 
''9 

32 
~: 

5 
10 

9 
4 
.=. '.' 
C" 

'-' 
5 
4 
5 
2 

11 
~I 

''9 
11 

7 
/:.. 
4 
3 
:3 
3 
/:.. 
~. 

..:> 

4 
:3 

D 

2 
1 

11 
1 
4 
1 

23 
o 
8 

4 ., .... 
:3 
1 
7 
o 
:3 
1 
7 
o 
7 
1 
2 
:::: 
4 
4· 
4 
1 
1 
o 

1:3 

4::;: HRS 

A 

7 
'2 

2(' 
17 

4 
.~j 

32 
'~: .,.. 
.. ' 

1 ~) 
'-;/ 

q. 
,-. .:. 
-:-, 
1::-

'-' 
/j. 
~. ._' 
2 

1 1 
'OJ 

9 
11 

-; 

f:. 
'1 
.'2: 
~. .. ' 

:::: 
'::. 
: ~: 

'1-
::: 

o 

2 
1 

11 
1 
4 
1 

23 
o 
8 
1 
4 
2 
8 
1 
7 
o 
3 
1 
7 
o 
7 
1 
2 
:;: 
4 
4 
4 
1 
1 
I) 

1 --::' .J 

1 

72 HRS 

A 

7 
2 

20 
17 

4 
9 

32 
3 
5 

10 
';> 
4 
8 
5 
~ ,_, 
4 
~ 
.J 

2 
11 

9 
9 

11 
7 
/:.. 
4 
3 
3 
:3 
I:;, 
2: 
4 
8 

o 

2 
1 

11 
1 
4 
1 

23 
I) 

8 
1 
4 
2 
8 
1 
7 
o 
'" .:;, 

1 
7 
o 
7 
1 
2 
:::: 
4 
4 
4 
1 
1 
o 

1 ·~ .:;, 

91:.. HRS 

A 

7 
2 

20 
17 

4 
9 

30 
3 
5 

10 
9 
4 
:3 
5 
5 
4 
c-
'-' 
2 

11 
9 
7 

11 
6 
/:.. 
4 
3 
" .:;, 

:3 
/:.. 
3 
4 
8 

D 

2 
1 

11 
1 
4 
1 

25 
o 
8 
1 
4 
2 
8 
1 
7 
o 
3 
1 
7 
o 
9 
1 
3 
3 
4 
4 
4 
1 
1 
o 

13 
1 



( 
'~-.', 

FI" -RAIf'.!I'·IEI-JI VIABIl lTY--ATU\NTIC TOi1COD- YOLK :::A 

DIHE 

')::·/1;:;/,/6 
0:::/ 1 ::::.17 ;.:. 
O:~'/1:::!/7,S 

0:;:/ 1 ,~: /,/ ,0, 
O:~:/ t :::!,/? 1;. 
(; ~'f l,;~/~·,;, 

O~J'18j76 

O~/.8/76 

0~/18/~6 
o.~: /·1!].1·7.~. 

0:;'/19/7/':-
0'::/19/76 
0.3/;'"::O/7f~' 

0::,./':;:0/76 
(;::'/::::')/-l,~. 

O:;:/:~~O/7 /.:.. 
0.:::/::;:0/7/:. 
0::::/30/76 
O·~:/~'::(:'/7 f.:.. 
t)3/:~:O/7S 

0.:: /:::(~."7 /::.. 
() ;:/:-::(> /""76 
0::'=:/:;:0/7,:' 
0::::,,"3\)/71:.. 
O:;:/31/7~:' 

1)::::/::' 1/7,:, 
05/1:::/76 
O~~i/ 1 ;::/71;. 
O~:i/ 1';//7 /:.. 
(le,/19/71:.. 
O~;/20/76 

(J~:;/20/7 1:.. 

::H 

IN 
DI 
IN 
01 
IN 
01 
Iii 
DI 
IN 
D1 
IN 
DI 
IN 
Di 
IN 
DJ 
Ii'l 
01 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
l:~ 

01 
IN 
01 

TlI'IE F' H 

1',/: 34 
19: :::.5 
~O: :;:~':'t 

20: :~:'"i' 

;: 1: :;:::; 
21: 3::;: 
22: J1~! 
22: '13 
23:52 
2:'::: 49 
00: ~~::: 
01: 0'::: 
17: ~~;1 
1 :;:::_ (It) 

1',': V, 
1',': 1 ~_, 
20: 3::':; 
20: :::-:::: 
21: :::::::: 
21: 2::: 
22: ::::!~.; 

22:37 
2.3: .(1-~; 

23: ~3~_, 
01:00 
01:00 
00:80 
00:31) 

23: 15 
23: l~:i 

01: 11 
01: 11 

2 X 
o X 
2 X 
o X 
2 X 
(l X 
2 X 
o X 
2 X 
o X 
:: )( 

(I X 
4· X 
o X I, X 
l) )( 

"1- ~, 

<) X 
4 X 
o X. 
-1- X 
o X 
'1 X 
o X 
I). X 
o X 
·1 X 
o ): 
'1 X 
<) X 
4 X 
o X 

COND, 
(U"IHO) 

TE!1P, 
TIDE (C) 

540. -(\. /:.. 
-9999. -9. 9 
-999~ -0. 2 
-$99~ -~ 9 

380. O. 2 
-5999. -9. 9 
-S999. O. 5 

550. -9. ';: 
-9-:'1·;,1·~'. O. 7 
-'7·~J9·;'·, -9. ';1 

410, (I, 7 
-99·~;'~I. -9. '"iJ 

1:::.'). O. 2 
-$999. -9. 9 
-9999. O. 5 

, 1 {~.5. -';'. 9 
-·;'99'~". O. 9 
-'~99';', -"·;-1. 9 

130. 1. 1 
-";·'-;:-;'9. -9. '~J 

-S999. 1. 2 
165. -~ 9 

-·~·~J';"9. O. 9 
-·;';:'·~r~J. -';}. 9 
-0; '1;1';". O. 7 
-S999. -9. 9 

128. O. 8 
'-5999. --9.9 

14Q -Q 3 
-·~·?,)·;;9. -9 9 

1-10. o. I) 

--;.99';'. -':'. ':.' 

::::. 5 
12, !3 

::::. () 

12. :3 
:;:.9 

12. ~i 

4. (I 

1:'::_ 1 
3. 5 

12. 5 
:::'" ':J 

11. ~5 

i".2 
16. :::; 
:::.0 

11:,.4 
7. 5 

11:. .. 0 
7. 1 

1(:" (I 

7. ~~ 

16,3 
7. !:~ 

15. ::: 
7. ~3 

1:3. 7 
If:... 5 
21. 0 
1~::" 0 
21. ~ 
1·1. ~i 

19. (J 

VIABILITY- A~ALIVE; S=STUN~EDl D~DEAD 

INITIAL 

A 

2 
3 
7 
2 

2 
2 
1 
4 
b 
1 
:2 
o 
o 

o 
o 
o 
<) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

s 

<) 

1 
o 
(I 

<) 

1 
2 

5 
2 
(. 

o 
o 
o 
o 
1 
o 
i 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

PUt'lF' :;TATU:;- p~ U OF F'UI'IPS OF'E:iIHIN(;; l'I'''1'10[lE OF OPERATION 

D 

4 
(I 

o 
1 
o 

o 
o 
1 
1 
(I 

o 
o 
<) 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

( " 

3 H}1!=: 

A D 

2 .. 
7 
2 
1 
~: 

IJ. 
2 
7 
8 
1 
1 
(. 

o 
1 
o 
o 
o 
1 
o 
o 
o 

,0 
I) 

(I 

I) 

(I 

o 
(I 

o 
o 
I) 

4 
I) 

o 

o 
1 
o 
o 
3 
1 
o 
::: 
o 
o 
o 
o 
-, .. 
I) 

o 
<) 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 

(F'~FULL - T:-'THHOTTLED - X~'UNI<NOlm) 

ST"'STATION; DI:"DI::::CHAF:OE; IH"",INT,qKE 

1. 2-67 

NUMBER OF INDIVIDUALS 

6 HR:::; 

A [I 

2 
3 
7 
2 

3 
4 
2 
7 
8 
1 
1 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

I) 

I) 

I) 

I) 

o 
o 
o 
(I 

o 
o 

4 
1 
I) 

1 
o 
1 
(I 

I) 

3 

o 
3 
o 
I) 

1 
o 
2 
o 

I) 

o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
(I 

o 

12 HRS 

A [I 

2 
2 
6 
2 

:;: 
:3 
2 
<"' 
'-' 
7 
1 
1 
(; 

o 
o 
o 
(I 

o 
o 
(I 

o 
I) 

I) 

(I 

o 
o 
o 
o 
o 
(I 

(I 

(I 

4 
2 
1 
1 
I) 

1 
1 
I) 
~ 
~. 

2 
o 
3 
(I 

o 
1 
(I 

2 
(I 

1 
o 
o 
o 
o 
(I 

(I 

(I 

o 
o 
o 
I) 

I) 

o 

24 HRS 

A D 

2 
2 
I:.-
2 

~: 

2 
2 
5 
7 
1 
1 
I) 

o 
o 
(I 

o 
o 
(I 

o 
I) 

I) 

o 
o 
I) 

(I 

(I 

I) 

o 
(\ 

I) 

o 

4 
2 
1 
1 
o 
1 
2 
o 
5 
2 
I) 

3 
o 
o 
1 
I) 

2 
I) 

1 
o 
I) 

I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 

4::) HF:S 

(\ D 

2 
2 
!:.. 
.2 

3 
~~ 

2 
~::'j 

"1 
1 

o 
o 
o 
I.) 

<) 

t) 

o 
(I 

(; 

(I 

I) 

(I . .) 

<) 

(I 

(I 

.:) 

.() 

t) 

u 

4 
2 
1 
1 
o 
1 
2 
(I 

5 
2 
o 
3 
o 
I) 

1 
o 
2 
(I 

1 
o 
o 
I) 

(I 

o 
o 
I) 

o 
o 
I) 

I) 

(I 

(I. 

72 HRS 

A D 

2 
2 
6 
2 

3 
2 
2 
5 
7 
1 
1 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 

4 
2 
1 
1 
o 
1 
2 
o 
5 
2 
o 
3 
o 
o 
1 
I) 

2 
o 
1 
I) 

o 
I). 

o 
o 
I) 

6 
o 
o 
o 
I) 

o 
I) 

96 HR:;:; 

A D 

2 
2 
C. 
2 
1 
:;: 
2 
2 
5 
7 
1 
1 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

4 
2 
1 
1 
o 
1 
.-, .. 
o 
5 
2 
o 
3 
I) 

o 
1 
o 
2 
o 
1 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 



H:;F:AINl'iF.NT VIADIL ITY-ATU\NTIC TCMCO(i- .jUV/ADU 

DATE 

(le./!)7/76 
01;,/071"16 
O/:;'/t)7/7f::.. 
0(./07/76 
1)1:./07.176 
('/::. . .I07.f7,~ 
()!C-,/07/;' 6. 
()(-./07/76 
:)/:,/0.=:/76 
(11:./0:=.:,/7 I;, 
;:!.~:,/OS/76 

0(-./0:::'/76-
06./(,I:;:;/7l::. 
06/05/76 
0&/08/76 
0~.f(·8/76 

O{/(J8/76 
06/08/76-
06/08/76 
Ob/'f:18/7 6 
06/'(13176 
Oi~/08/76 

0/,/GS/76 
Ob/G8/76 
06/08/76 
06/08/76 
0&/~3/76 

0&/08/76 
06/09/76 
O,:~/09/76 

06/09/76 
0/:;./09/76 

8T TIriE F' M 

HJ 20: 09 
DI 20:09 
IN 20: ~,9 
D [ 20: 5';' 
IN 22:4j~· 

DI 22: 4/:. 
IH 23:30 
r:. I 2::::: :~;() 

HI 00: 15 
IH 00: l~j 
IN 01:(f7 
foI 01:07 
Jl".1 1 /:.: .q 1 
Dl E.: 41 
IN 17: 2::', 
D I 17: 2~~) 
IN 18:21 
D[ 1:=::21 
IN 19:07 
DI 19:07 
IN 19: !:i9 
[: I 1 ';J: 5',' 
IN 20: if::: 
[II 20: ~1;::: 

IN 22: 2;" 
III 22:2,':. 
In 23: l~j 
[; I 23: 1~:J 

IN 00: 0<1 
[II 00:04 
11'-1 00: 1):3 
DI 00: 4:=: 

4 X 
(I X 
4 X 
I) X 
o X 
o X 
o X 
I) X 
o X 
o X 
o X 
o X 
I) X 
o X 
-1- X 
o X 
4 X 
o X 
4 X 
(I X 
4 X 
o X 
4 X 
I) X 
4 X 
I) :< 
4 X 
o X 
4 X 
I) X 
4 " " o X 

CONDo 
(iJ\'IHO) 

1/;:,0. 
--;:'999. 

-:'0:,":1"-' -,,',' ,. 
-5"9';:'°"iJ. 

1(;,0. 
-S"9 ';:'";1. 
-';'999. 
-~:·~/';;9. 

-';'999. 
-9'~J'~";J . 
... ..:~}.'i)."i-.'i •. 
-';"'i';'t9. 

g.~). 

-·;'9·'i/~:-"'. 

-99 '"i' ''iJ • 

-';i';,:"::r;I, 
-';i999. 
-·~)·:'I";'''~/. 

-';,i 9 ';'J';J , 

-9·:'''~'9. 
-~/·~··99. 

-';";I';J'"iI. 
11:.0. 

-9·::~'·;j9. 

-999';", 
-~'999. 
-';1999. 
-':'I::~·'2··~J. 

1~;O. 

-9'1';:':). 
-';1999. 
-~/99·::'. 

TIDE 

O. 7 
_~J. '"i! 

I). f::.. 
-·9 9 

O. 4 
-9. 9 

O. (I 

-';1. '~J 

I). 0 
-';;.9 
-0. 1 
-9. 5' 

O. 2 
-9. 9 

n r-~" .... f 

-''iI ,9 
O. 7 

--9. ';., 
O. :::: 

-''i/o 9 
O . ." 

-9. ':.' 
1. 1 

-'iI, '~I 

I). /.:. 

-9. '-;: 
O. :::: 

-';) , '~I 

O. 2 
-9. '~I 

O. (I 

-9 . ." 

VIABILITY- A=ALIVEi S~STUNNEDi D~DEAD 

TEi1P. 
( C) 

l:~. :=: 
25. 0 
1:::. ::1 
2S. 0 
1::::. 1 
2:3. ~i 

1:=:, 5 
22. 5 
1:=:' 0 
22.0 
18. I) 
21. ~} 

1',.,. I) 

24. (I 

19. (, 
2~~. 0 
1,-. c 

':', --' 
26. 0 
1:3. 5 
2::::.0 
1:3. ~i 

2:3.0 
1:::. ',I 
2:::,0 
19, 0 
~O 
la 8 
~.O 

1a 6 
23. ~; 

1:~:. 0 
22. 5 

A 

INITIAL 

o 
o 
(I 

o 
o 
(I 

I) 

I) 

(I 

I) 

o 
o 
o 
o 
I) 

(I 

1 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

1 
I) 

o 
o 

s 

I) 

I) 

o 
o 
o 
o 
(I 

I) 

o 
o 
o 
o 
o 
I) 

I) 

o 
o 
I) 

(I 

o 
I) 

I) 

I) 

(I 

o 
o 
o 
I) 

I) 

I) 

I) 

o 

D 

PUI1P STATU:~;'- p"" lI- OF F'UMP:=: OPERATING; \'1,-"MODE OF OPERATION 

o 
I) 

I) 

o 
o 
o 
o 
o 
I) 

o 
o 
I) 

I) 

I) 

o 
o 
o 
6 
o 
o 
I) 

o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 

( 

:::: HR::3 

A D 

I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
(I 

o 
o 
I) 

1 
o 
o 
o 
o 
o 
(I 

I) 

o 
(I 

I) 

I) 

1 
I) 

o 
o 

o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

I) 

o 
o 
I) 

o 
I) 

(F~FULL - T~THROTTLED - X=UNKNOWN) 
:=;T"':::TATIONi DI"'DI::a::HARGEi IH'~'INTAKE 

1. 2-68 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

o 

o 
I) 

I) 

o 
I) 

I) 

(I 

I) 

o 
I) 

I) 

1 
o 
o 
I) 

I) 

0' 
o 
o 
(I 

I) 

o 
o 
I) 

o 
o 
(I 

o 
I) 

o 
o 
o 
I) 

o 
o 
o 
I) 

I) 

I) 

o 
(I 

o 
o 
o 
o 
I) 

0' 

12 HRS 

A D 

o 
o 
o 
(I 

I) 

I) 

(I 

I) 

o 
o 
o 
I) 

(I 

o 
(I 

o 
1 
o 
(I 

I) 

o 
o 
o 
I) 

o 
I) 

o 
(I 

:) 

I) 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
I) 

o 
I) 

I) 

I) 

(I 

(I 

I) 

(I 

(I 

(I 

(I 

I) 

o 
o 
I) 

I) 

24 HR:3 

A D 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
I) 

o 
1 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
1 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
o 
o 
o 
I) 

I) 

o 
I) 

I) 

o 
o 
o 
I) 

I) 

o 
o 
o 
I) 

o 
I) 

I) 

I):::: Hf::S 

,:) D 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

(I 

(I 

o 
() 

~) 

o 
(I 

(1 

(I 

o 
o 
(I 

1 
o 
I) 

i) 

o 
o 
o 
o 
o 
I) 

I) 

I) 

I) 

o 
o 
I) 

(I 

o 
I) 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

1 
o 
o 
o 
o 
(I 

o 
o 
I) 

(I 

I) 

(I 

1 
I) 

I) 

o 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
(I 

I) 

o 
I) 

o 
o 
I) 

o 
I) 

o 
o 
o 
o 
1 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



( 

EI' rRf~H·;~jENT VIAI::ILITY-CLUPEIDAE- UmVAE 

DATE 

0::1/211/76 
<Y·/·2,1/76 
O~; /2·l.f7 /:.. 
(Y:~/2/l/76 

(l~:~/'2'l/7/;:" 

0::.;/24/76 
O~:·1/2"'1'/71;. 

OS/~~/76 

G~/~5/76 

0~;/:S/76 

O'~i /:::~~', /} 6 
0';/2~;/7f:.. 

O~.;/ 2~~i/7~. 

O~;./:~~/~/ /:.. 
:,)~)/:::'i/71:.. 

O~:i/ .2~~,/7.~, 

1·~!::;/·2~/7t:. 

(\~ /:::.~:' /7 /.:.. 
':"J/·~·.":;/7 (. 
!)~~/:~~./76 

03:26/76 
03/26/76 
G:;.':;-·.I. .. /}';' 
01:~;.'·2':./7 /:.. 
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(I 

o 
o 
o 
o 
o 
(I 

o 

PUl'lF' STATU:;::- p,., n OF PUl"iP:;:: OPEF:ATIN(;, 110'110[lE OF OPERATION 

[I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(I 

1. 
o 
(I 

(I 

(I 

£) 

( 

~: HRr:; 

A D 

o 
o 
o 
o 
(I 

o 
o 
o 
(I 

o 
o 
1 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 

(I 

o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
o 
(I 

1 
o 
o 
o 
o 
(I 

o 
o 
(I 

o 
1 
o 
1 
o 
o 
(I 

1 
o 
o 

(F=FULL - T~THROTTLED - X~UNKNOWN) 

:3T":3TATION; [lI='DI:~;CHA;:':GE; I\~"'INTAKE 

1. 2-73 

NUMBER OF INDIVIDUALS 

I;.. HR:3 

A D 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 

o 
o 
(I 

o 
(I 

(I 

o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
(I 

o 
(I 

o 
o 
(I 

o 
1 
o 
1 
o 
(I 

I) 

1 
(I 

o 

12 HR:::: 

A D 

o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 
o 
o 
(I 

(I 

o 
o 
o 
(I 

o 
(I 

o 
o 
(I 

o 
o 
o 
o 
o 
(I 

(I 

I) 

o 
o 
o 
(I 

o 
o 
I) 

o 
(I 

1 
(I 

1 
o 
o 
o 
o 
I) 

o 
o 
I) 

(I 

o 
1 
(I 

o 
o 
1 
o 
o 

24 HR:3 

A D 

c) 

(I 

I) 

I) 

o 
(I 

(I 

o 
(I 

I) 

(I 

(I 

(I 

(I 

I) 

I) 

o 
I) 

(I 

I) 

(I 

I) 

I) 

o 
I) 

I) 

o 
I) 

I) 

(I 

o 
o 

(I 

(I 

o 
I) 

(I 

I) 

o 
I) 

o 
o 
(I 

1 
I) 

1 
o 
o 
(I 

I) 

I) 

(I 

o 
(I 

(I 

1 
(I 

1 
c) 

I) 

o 
1 
(I 

I) 

4::': H";::3 

('j D 

() 

(I 

. .) 

o 
o 
I) 

o 
(I 

o 
I) 

o 
I) 

I) 

o 
o 
o 
o 
o 
o . .) 

0) 

t) 

~) 

I) 

,) 

f) 

o 
t) 

o 
(; 

I) 

\) 

o 
(I 

I) 

I) 

(I 

o 
(I 

o 
o 
(I 

(I 

1 
(I 

1 
(I 

o 
o 
(I 

(I 

o 
(I 

I) 

o 
1 
I) 

1 
(I 

o 
(I 

1 
o 
(I 

72 HRS 

A D 

(I 

(I 

(I 

(I 

o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
(I 

(I 

(I 

o 
o. 
(I 

o 
o 
(I 

(I 

o 
o 
o 
o 
(I 

(I 

o 
(I 

o 
o 
I) 

o 
o 
o 
(I 

o 
(I 

o 
o 
1 
(I 

1 
I) 

(I 

(I 

o 
o 
(I 

o 
Q 
o 
1 
o 
1 
o 
o 
o 
1 
o 
o 

~/6 HRS 

A D 

o 
o 
(I 

o 
o 
o 
o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
(I 

(I 

o 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
(I 

1 
o 
1 
o 
(I 

(I 

o 
o 
(I 

o 
o 
o 
1 
(I 

1 
o 
o 
o 
1 
o 
o 



( 

ENrRAJNMENT VIABILITY-CLUPEIDAE- LARVAE 

TEI1P. 
DATE ST TIME P M 

CONDo 
(I.:MHO) TIDE (C) 

(./.: 11 S/71;:. 
O/~,,/ 1r::.;/76 
('/: J j ':3/7,~ 

Ol:.·/·~ ~R;/7,~ 

1),C.l1.:-;;/7 .. ;. 
06.1"1 ~..:i/1:;. 
0.-: .I l ~5/7 ,~ .. 
(,/;'./ 1 !'".5/71~' 
O~/!5.1"7.s 

(J~~ I:~~'::; .,:P/:.. 

;:;1>/1 /.:.. /;' .~. 
0~/16/76 

')6/16/'76 
06/16/76 
06/16/76 
0~/16/76 

\:1~·/·!6.1·;6 

(·t. "'1·~./7 f:.. 
C.;·..' 1,;'/7 /::. 
I).:: / II;, /'76 
1)(:-/1.:·,' 7.~, 
O{·/ 1/:. / 71;. 
0,:./1/'.:....'7/':'. 
(1/:0/ 11:.../7/~, 

(1;:./ 1 (~./ It.. 
01;;·/16/lf:. 
01;. / 11.:./'/1;, 
O/:J 1 /:./7::' 
(\6 / 1 (./7!::' 
O/::./ i .':./7.;. 
0,:./16/71;. 
O/~'/ 1. /':"/7.~. 

IN 1',': 26 
DI 1',':21::. 
HI 20: 1,~, 

DT. 20: 1t. 
IiI 21: :::::::: 
D I 21: ;:::::: 
I:'; 22: 27 
Dr 22:27 
HI 23: 1:::: 
D1 2::::' 13 
I~\! 00: o:~: 
Dr 00:02 
11,1 00: 'll' 
D1 00:'17 
Hilt.· 2'1 
[01 16: 24 
! I',! 17: 11 
P1 Ll: 11 
II'! j :;::: 0'::: 
D I 1 :::: (13 
I!l 19: 1)::': 

[II 19: 0:: 
Il'j 1',': '3(. 
D! 1',': ~:;() 

IiI 20:,1·;.: 
HI :~G: .r;':~ 

IN 21: 2';" 
[II 21: 29 
11"1 2.::: 05 
D 1. 2~~;: (,~; 

IN::::::: :'.,: 
DI 23: :j::: 

4 X 
o X 
r; X 
o X 
4 v 

A 

o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
~ X 
o X 
4 v 

A 

C X 
4 X 
o x 
4 X 
(I X 
4 X 
o x 
'1 X 
o X 
4 X 
o x 
11 X 
o x 

-';999. 
-·~9·i'9. 

-·~.·~'·~:I·?'. 

-'~'~';/'i'. 

-';/999. 
-';'999. 
-';;99-:", 
-·;"':"'~~·9. 

I','!). 
-·~9';:/'"i;. 

-S"·'99·~/. 

-'i'9'?'9. 
1::::0. 

-999'~-', 

I',',). 
-';' '~)':)? 
-·;9·70)1::~. 

-·:'I':':·:"·~.·. 

-';999. 
-·;'S)9·~/. 

-·~·~j·:/·:". 

-'~ 9·;J·~/. 

-';'999. 
-';; ':1'.71';i. 

190. 
-';;'")9':). 
-.~ ·~)·:'i9. 

-';:';'9';", 
-S::'~/~/9. 

-·~·:'J·;"9. 

-.~ 9'~)·;1. 

-':;999 

-0, 3 
-9. ''-;.i 

-0. 4 
_-il. ':.' 
-0. 2 
-9. 5"1 

-0. 1 
-'7.9 

O. 4 
-9. 9 

o. I::'. 
-9. 9 

~). 7 
-'1. 9 

O. I;. 

-9. 9 
O. -1 

-9. 9 
(1.1 

-'-';"", -:;1 

O. I) 
-';1, '~I 

-0. 
-9. 9 
-0. :;! 
-·~/. ":.' 
-0. 2 
-0;:;. '";I 

0.0 
-'-:;1.9 

O. ,'\ 
-9. "'i' 

\)J{;BJLITY- t\'"·f'lLIVt::; S"":::;TUNi\IEDi D'''DEt\D 

mo 
~o 
2(1: 0 
~o 

2(1: 0 
3(1: ;) 
20. 0 
~.O 
2(). 2 
::;:0. (I 
20. 0 
2',) 0 
20. 0 
.2::~:. 0 
2(1. ~i 

:::: 1. () 
21. 0 
"30. 5 
21.0 
31. 0 
21. 0 
2a 0 
20. 0 
28. (:j 

20. 1 
24. 5 
20. 0 
2'1. 0 
~.O 

21. 5 
20. 0 
21. 0 

A 

INITI{~L 

o 
o 
o 
(I 

o 
(I 
o 
o 
o 
o 
o 
o 
o 
o 
o 
;) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
I) 
;) 

o 
o 
(I 

o 
;) 

;) 

o 
o 
(I 
I) 
o 
(I 
;) 

;) 

o 
o 

FUHF' :;;':TATUr,:;- pc~v, OF PUI'IP:~; OPEF:ATINI); 11~NO[lE OF OPEr,A'flON 

D 

;) 

;) 

;) 

1 
o 
(I 
;) 

I) 
o 
o 
o 
(I 
o 
o 
(I 
I) 
(I 
o 
;) 

o 
(I 

o 
o 
o 
o 

(I 

o 
o 
(I 

(I 
(I 

-'\. 

3 HR:; 

A D 

I) 
o 
(I 

(I 

(I 
o 
(I 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(, 

(I 

o 
o 
o 
o 
o 
(I 
o 
I) 

o 
o 
(I 

o 

o 
I) 

o 
1 
o 
;) 

o 
o 
o 
(I 
(I 

o 
o 
o 
o 
o 
;) 

o 
o 
o 
o 
(I 
;) 

(I 

o 
1 
a 
;) 

o 
o 
o 
1 

(F'-'FULL - T"'THROTTLED - X"'UNKN01m) 
·:n,,·:::;rf'lTIOi\li DI'-'DI::;.CHAROEi IN~INTAI:::E 

1. 2-74 

NUMBER OF INDIVIDUALS 

I;. HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
;) 

;) 

o 
o 
o 
o 
(I 
o 
I) 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
;) 

(I 

o 
o 
(I 

o 

o 
o 
o 
1 
(I 
o 
I) 

(I 
o 
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o 
o 
o 
o 
o 
o 
o 
o 
(I 
<) 

I) 

(I 
o 
o 
o 
1 
(I 

o 
o 
o 
(I 

12 HRS 

A D 

;) 

o 
I) 

o 
o 
(I 

o 
o 
o 
(I 

o 
o 
o 
(I 
o 
o 
o 
o 
<) 

(I 
o 
o 
(I 
(I 

(I 

o 
(I 
o 
o 
(I 

o 
o 

I) 

(I 

(I 

o 
(I 

(I 
(I 

o 
o 
o 
o 
o 
I) 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 
I) 

1 
(I 

(} 

(I 

(I 

o 
1 

211 HRS 

A D 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
o 
(I 

o 
o 
o 
(I 

(I 

o 
(I 

o 
(I 

(I 

(I 

(I 

(I 

o 
I) 

o 

I) 

o 
o 
1 
o 
o 
I) 

o 
I) 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
1 
I) 

o 
(I 

(I 

o 
1 

4:::: HHS 

Fl 0 

d 
l) 

l:' 
o 
() 

() 

(I 

\) 

(~ 

t) 

,) 

;) 

t) 

u 
.) 

\) 

(. 

() 

o 
I} 

,.) 

,) 

') 

I) 

n 
!) 

(I 

o 
i) 

t) 

I) 

I) 
;) 

o 
1 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
I) 
o 
o 
o 
(I 

I) 

(I 

o 
o 
o 
1 
o 
o 
(I 

;) 

o 
1 

72 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
;) 

o 
o 
o 
o 
o 
o 
o 
(I 

I) 

o 
I) 
(I 

(I 

(I 

o 
o 
(I 

o 
o 
o 
o 

o 
o 
(I 

1 
o 
o 
(I 

o 
o 
o 
(I 

(I 

,) 

o 
o 
(I 

I) 

(I 

() 

(I 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
1 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
;) 

o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
o 
(I 

o 
I) 

o 
I) 

o 
(I 

o 

o 
I) 

o 
1 
I) 

o 
o 
o 
o 
o 
I) 

o 
I) 

o 
I) 

o 
o 
o 
I) 

o 
(I 

I) 

o 
o 
o 
1 
o 
o 
o 
o 
o 
1 



( 

f;!TRAIN~lF.NT VIAF:ILITY-CLUFEIDAE- UIRVAE 

TEMP. 
DATE ::::T TII1E F' 11 

CONDo 
(UMHO) TIDE (C) 

06/17/71:.. 
(I,~./ i 7/7~. 
0/;..1 i 7/76 
0,::./17/76 
0 .. ;../ 17/76 
("',/17/71:.. 
O,~,/17/76 

1).'./17/71;. 
(l,; .• i i 7/76 
("'~ .. /17j76 
(),~./ 1 7/7 (;. 
0(/17/76 
0(:./17/76 
0(.,./17/71:.. 
:)6/17/76 
Ot..l17.176 
().~./ 1 7/76 
0,:·.'17,71:., 
,)~,./ 1 ::':/'/1;. 
O/.../ 1 ::::,/76 
0(./1:::/76 
0: .. '"18;"76 
(~.I21.176 

06/21/76 
06/21/76 
O~!21.176 

O~~/21/76 

(0/21/76 
06/21/76 
06/21/76 
(0/21/76 
06/21/76 

IN 
DI 
IN 
PI 
J ,.: 
01 
IN 
[ '. '. 
IIJ 
01 
IN 
DI 
I II 
01 
HI 
DI 
II.! 
DI 
I :~ 
Dl 
IN 
Dl 
Itl 
Dl 
IN 
01 
IN 
DI 
IN 
DI 
IH 
DI 

1(;,: :;:::: 4 X 
It.; :;:::: I) X 
17: 1';' ·1 X 
17: I';' (I X 
1:;:: O~ 4 X 
1:::::: 0::, (I X 
1 :,,;: ,1',' 4 X 
1:,,:: 1~9 I) X 
19: :::::::; 4 X 
19: .:::~.:, 0 X 
20: ~'2::': 4 X 
20:23 0 X 
21:08 4 X 
21:08 0 X 
22:38 4 X 
22: 3:;::: 0 X 
23: .7:::: 4 X 
2:~:: 2:::: 0 X 
(H): 11) iJ. X 

00: 10 0 X 
00: ~~;~~ 4 X 
00: :i~~f 0 X 
1 t,: II() 4 X 
11:..: '10 0 X 
17:27 II X 
17:27 I) X 
1::::: l~~' 4 X 
1:::: 1~::; (I X 
1':':0:::: 4· X 
I',': 0:::: (I X 
19: 4:::: IJ. X 
19: 4::::: 0 X 

1:30. 
-';:;199. 
-·~·~J·;J9. 

·-';'9·~··';1 

-·;.··~)9··i'. 

-·;'99·~/. 

-';";19';1, 
-';-.·¥;199. 
-~"~J';I'~J . 

-~·'·:'J9·~/. 

--;.··~)·~I·:'I. 

-'~·999. 

175. 
-~'9·;'·9. 

_~I'i';J':J . 
--;;9';:'9. 
-';";";':'9. 
-·~'9·;'19. 

-5";''':'''' 
-~/9·?,"'9. 

170. 
-';";":"':". 

11l0. 
--:"':~I ;";), 

151. 
-':19;19. 

l;:jO. 
-;'999. 

150. 
_·:.i·~J-:; .. ;J. 

1 ~::;O. 
-·~)99·:'t. 

(1.1:.. 

-9. '" 
O. 5 

_':'i, ';1 
O. 2 

-9. ';1 

o. 
-';1.9 

0. 0 
-';:'. '?oj 

-0. 2 
-9. 9 
-t).2 

-9. ';1 
-0. :::: 
_':'1. "';I 

-0. 1 
-9. 9 

o. 
-.·~/. 9 

O. If. 
-·9. ";I 

O. 5 
-9. ';.' 

O. 7 
-9. 9 

O. :::: 
_'::J. ':,' 

O. :,,: 
-"i'. 9 

O. ::: 
-9. ";I 

VH.BIL.ITY- A''''(~LIVE; S''''STUNI'JED; D"·DE{\D 

20. :;: 
22, 0 
21. 0 
22.0 
21. (I 

22. 5 
21. 0 
22. 5 
21. 0 
22. \) 
20. !3 
21.5 
~.6 

21. (I 

20. 5 
21. 0 
21. 0 
21. 0 
20. 5 
21.0 
21.0 
21.0 
24. 0 
::::::::. 0 
24. 5 
32. 5 
2::::. (I 

::::~~!. ~3 

26. 0 
:~:2. ~j 

2!::i.O 
:;:2. ~i 

A 

INI:TIAL 

o 
o 
o 
I) 

o 
1 
o 
o 
o 
o 
o 
I) 

o 
(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

s 

o 
o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 

F'til"lF' STATIJ:::- F'" jf OF F'UhPS OPER(.:.TING; 11=t10DE OF OF'EF:ATION 

o 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
1 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 

( 

:;: HRS 

A D 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
(l 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 

.0 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 

(F"FULL - T"- THROTTLED - X=UNKNOWN) 
:3T"::;;TATION; Dl=TI1~:CHnRGE; I1~"'lNTAKE 

1. 2-75 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
O. 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
1 
o 
(~ ~ 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
I) 

o 
o 
o 
I) 

(I 

o 
o 
o 
(I 

(I 

(I 

o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
<) 

o 
o 
o 
o 
o 
o 
(I 

o 
I) 

o 
o 
o 
(I 

o 
(I 

o 
o 
o 
(I 

o 

4:::: HRS 

P: [I 

(I 

o 
o 
(I 

~) 

o 
(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
a 
o 

o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 

72 HRS 

A [I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 

o 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
1 
I) 

o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



( 

FJ: fRAHd'lFNT VIf',lHLITY-CLUPEIDAE- Lf..RVAE 

D?HE 

C.':·.I21/7/:'. 
O/~/21/76 

':.,: /::, 1 ~/71:., 
(II:. /21 /7·~. 
(ij~ '/21.i7j~, 

(I.:: f:::: 1 /:.w·S 
0,:'/21/7·:. 
(',: I:: 1 /7/;, 
0~ ~2/76 

,): 22/76 
O~ 22/76 
(1,~, ;' :?2 /] (:. 
':1.::.,"::.2/71:' 
(I .. : / ~2/7,~. 

(J.~.1·22/7~ 

0b/~2176 

~)~·!:~217.:. 

(:16.i·~2/·76 

(~'~./·22!76 

(,~. /22'/7.~. 

~):::/~:'2/71.:.. 

'.~l,~. I :.~:.~ //" 6 
':',: . ./:..~~~ /~il;,. 

~~I.~/·22i7b 

('~/'2~/76 

06,/22/76 
Ot·./:Z;'76 
0,:-,,/22176 

06/23. / 76 
0/:,/23/76 
O'~ . .I·23/7t~. 
()1.~·/23.i7 ,.:. 

CONDo 
::;:T TIME P M (U~~O) TIDE 

III 20: ::o:e> 4 X 
DI 20:3G (; X 
!N 21: 17 4 X 
DI 21:17 0 X 
II~ 2:,::11 4 X 
['1 23: 11 (I X 
I Ii 2:::: ':;1:. 4 X 
D:: .:::::::. Sf:., <) X 
Ii; GO: L',1 -1:< 
DT 00: 41 0 X 
Ii-! 16:37 4 X 
[Ii \1:,: 37 I) X 
J'I 17: :::::; :1- X 
TJl 11:2:~: 0 X 
1:-' 1::::: 10 :j X 
0:. 1::::: lU 0 X 
Jr; 1;~;: ~~~7 2 A 
Dl 1:3: ~./ 0 X 
I i j 1 '~J: -1 -1 2 X 
D I 1 ';J: ·1·1 i) X 
1:·,1 20: ~3,~'. 2 \: 
D 1 2'): ::::.':. (I X 
11·/ ::1: 2:": ::: X 
D I 2 1 : :2 :~, 1) X 
11·1 22: :_;,' 2 X 
D1 22:~ .. ;9 <) X 
I 1-1 2::::: I!,~, 2 X 
DI ;2:3: '1<::. 0 X 
11-1 00: ::::7 2 X 
DI 00: ::':7 0 X 
11'-1 01: 1',J :: X 
[11 01: b' () X 

l~(I. 

-'9·;'·9·~). 

160. 
-999';". 

170. 
-9·:'i·~J·~/. 

2~::;O. 

-'7··~·9'"iJ. 

:~:~50. 
-.~ '~~I .;~: ':) . 

-'i'~J':)'~' 

-';999. 
2·10. 

-·;:'·:':'~J·~i. 

-':"'9 '?, ';.i • 
-·;9·'i:9. 
-.~ ':';"~;":) 

-';9':;9 

-'~ 99';'. 
-S·:::··:"~'. 

-·~·9·)9. 

-';';"'A~'9 

2,~,O. 

~~.:.. 9')9 
-';:':)':";9. 
-';";199. 
-·;'99'~i. 

-·;,99·-;..·. 
-··~·'i-··i'9. 

-':'·9';'9. 
2(;'0. 

-':';99';)., 

o. I;.. 

-';'1.9 

o. 5 
-';1. ''iJ 

o. ::;: 
-'~/. 9 

O. 2 
-':". ":.' 

O. (J 

-,9. ';1 
('.4 

-'i' . ':.' 
o. ~:; 

-9. ,,::) 

').7 
--9,9 

O. '7 
~9. 9 

O. '7 
-';). '~' 

o 7 
-9, 9 

~), 6 
-- .~: ';:' 

t). ::: 

-9. 9 
(). 2 

-9. 9 
I). 

-9. '? 
-0. 1 
-9. ';'1 

VIABIL TT'o'- C\"'r;LIVE; :;:;=STUNI\!E[I; D"'DEI'lD 

TEI'1P. 
(C) 

25. !.3 
32. 5 
2~i, 0 
::::2.0 
22. !::! 

2:~:. \) 
2~:;. 0 
2::::. 0 
.-.- "'7 
..:!..:!. •. J 

2:~;. 0 
::::~;. 0 
33. 0 
:~"2, :;: 
:3:.::. 0 
2::::. (I 

3::':. ~) 

23. 0 
::::::::. \) 

23. 0 
::;:::;" (I 

23. 0 
.:;::::.0 
~~::2. ~) 

'::;':::,0 
"i'-:- ~-
,o!,...:.. •• _' 

':0:::;:. (I 
'-,'-, c
..:.~~. ,_I 

3::. (I 

~7~2. 5 
32. 0 
22. /[ 
:;: 1. (I 

INITIAL 

A 

(I 
o 
o 
o 
(I 

o 
(I 
o 
o 
o 
o 
(I 
(I 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

o 
(I 

(I 

o 
(I 

o 
I) 

s 

o 
o 
o 
o 
o 
(I 

(I 

(I 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
o 
o 
o 
o 
n 
(I 

o 
o 
(I 

o 
o 
o 
(I 

PUI'~P ::;:rIlTU:=;- p,,, jf OF PUr'lP:3 CPEI~:ATII\IGi 11''-I''IODE OF OPERPITION 

o 

o 
o 
1 
o 
o 
(I 

o 
o 
(I 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
u 
(I 

(I 

o 
o 
o 
(I 

(I 
o 
() 

( 

::: HR:::; 

A 

I) 

o 
o 
() 

(I 
(I 

o 
o 
o 
I) 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
(I 

o 
o 
(I 

o 
o 
o 
o 
o 
(I 

o 
I) 

[I 

I) 

(I 

1 
I) 

(I 

(I 

(I 

o 
I) 

I) 

(I 

o 
I) 

o 
(I 

(I 

o. 
t) 

o 
(I 

(I 
(I 

o 
I) 

(I 

(I 

(I 

(I 

(I 

I) 

o 
(I 

(Fo FULL - T'''TI--IRO-ITLED - X'"UNKNOWN) 
::;;T'-'SrATION; DI"'·DI::::CHAROEi II\'''''INTA!<E 

1. 2-76 

NUMBER OF INDIVIDUALS 

6 HR:3 

A 

o 
I) 

(I 

o 
(I 
o 
o 
o 
o 
o 
(I 
o 
o 
(I 
o 
(I 

I) 

I) 

I) 

(I 
o 
o 
o 
(I 

o 
I) 

(I 
o 
o 
(I 

(I 

(I 

[I 

I) 

I) 

1 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

I) 

(I 

(I 

o 
(I 

o 
(I 

(I 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12 HR:::: 

A 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
I) 

o 
o 
(I 

o 
I) 

D 

o 
I) 
1 
o 
(I 

(I 

o 
o 
o 
(I 

o 
o 
o 
6 
o 
o 
o 
() 

o 
o 
(I 
I) 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 

24 HRS 

A 

o 
o 
o 
o 
o 
(I 

(I 

o 
o 
(I 
o 
o 
o 
(I 
(I 

o 
o 
o 
o 
o 
o 
(I 
(I 
o 
I) 

(I 

(I 
o 
(I 

o 
(I 

o 

D 

(I 

(I 
1 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 
(I 
(I 
I) 

o 
(I 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
I) 

I) 

(I 

o 
(I 

'1::: Hf;::3 

(, 

o 
o 
t) 

(I 

(:. 

(I 

U 
o 
'i) 

\) 

(I 

(I 

i) 

() 

U 
(I 

c} 
o 
i) 

(, . ) 
I) 

i) 

. ) 
d 
,', 
(I 

t) 

o 
o 
. .) 
t) 

D 

o 
o 
1 
o 
o 
o 
I) 

o 
o 
o 
o 
(I 

I) 

(I 

I) 

(I 

o 
o 
o 
o 
o 
(I 

(I 

(I 

(I 

o 
o 
o 
o 
o 
o 
I) 

72 HRS 

A 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 
(I 

o 
o 
(I 

(I 

o 
(I 

o 
o 
o 
o 
o 
o 

D 

o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 

96 HRS 

A 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
(I 

o 
(I 

o 
o 
(I 

o 
o 
o 
(I 

o 

D 

(I 

(I 

1 
o 
o 
o 
o 
o 
o 
q 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 



( 

Et TRAINMENT VIABILITY-CLUPEIDAE- LARVAE 

TElviF'. 
DATE :::T TIt1E P M 

COt-ln. 
(tMHOi TIDE (C) 

OI::.'/2~3'/71::.. 

OI:'/2:~V71::. 

()t./23176 
(\.~·/2::'; /71:~ 

06/2:3/71:.. 
O~'/"2.:':/71:.. 

(1f:./23/7.~. 

(l{./2::::/7 .::. 
(I.~./2:::/71::.. 

(\1 .• /23 i7l;. 
Or:;./':!:;;/76 
(l·:./23/ 76 
(I·~'/2:3f7 6 
O,~:·/:":':!:.I7 6 
('(.f::'::: /7 .~. 
()1.:·/2::::/7/~. 

1.~~/:../:.::::'/7/~. 

\)b/~::::;/7 6 
i ~\ '~':. ,"" ';!:;:./ 7 (:. 
0·:.'/2::::/7/::" 
O~:,/:::4 /7/:.,. 
O~·; .. 1·2L! .l7/~. 

0.:./2.11/76 
O.~·:../::l:./ 76 
Cf:./2'1.f7b 
(1,':.12·1/7/.:.. 
tj,::./24.f7/::. 
01:./24/76 
OI~./:::4/71:, 

(If:./24.176 
tj(,·/24/76 
01;,/24/76 

III 16: 12 2 X 
[I if:..: 12 0 X 
Iil II::..: ::;." 2 X 
D lit..· ~:,.,: (I X 
HI 17: "~j 2 X 
Cf 17:4~; I) X 
HI 1 ;::: 2:::: 2 X 
[t I 1 :::. 2::: 0 X 
HI 19: 1~j 2)( 
DI 19: 1~;; 0 X 
HI 20:01 4 X 
[II :~O: 01 0 X 
II! 20: .il~:.; 'l X 
[II 20:45 I) X 
I f~ 21 : 2::=:: 4 X 
D I 21: 2::;: 0)( 
HI 2:~:: 02 IJ· X 
[I r 2::':: 02 0;( 
Ili 2::::: '1:::: 4 I~ 

[, [ 23: -1::'.: 0 X 
IiI 00: 31 '1- X 
[I I 00::;: lOX 
III C'I:(r) 4 X 
[t 1 (l t : O~· 0 X 
II! 1~:.: ::::.) -1;{ 
III U:.: 2'.'1 (I X 
HI 17: 07 (I X 
[II 17:07 0 X 
m 17:~;2 4 X 
[11 1"1: ~':;2 (I X 
IN 18: :::::.: 4 X 
D I 1 :=:: 3::: 1))( 

-S·999. 
-·;··;I'~9. 

450. 
-~'·;199. 

-'~·999. 

-·~'9,?·? 

-51·7·~J9. 

-·;.··~!99. 

400. 
-·~·9·:)·;-1. 

-':"':;'99. 
_·:'i·;I·~/·~j . 
-~J·;'·9·~J. 

-9';/99. 
-·;'t·;19·~". 

-':.:";:'99. 
.. 1·20. 

-·;i·~i·~'9. 

4(.0. 
_~'t':-' ;:'-;1 

/.:..00. 
_';i';J';J';-', 

7~iO. 

-':i'~i9'~i , 

770. 
-~)9·~":'). 

:::1 :5. 
-~i91~'9. 

-':1 '';i ''i,1 9. 
-9·~'9·:'I, 

-';i";l'-£/9. 

-9999. 

O. 1 
-9. 9 

0, 2 
-9. ";1 

O. 5 
-'~/. (:j 

O. f:.. 
-'::-'. ';:1 

O. 8 
-'"i/.9 

O. ::: 
-9. 9 

o. :;:: 
..... 9. ~I 

O. :::: 
-9. 9 
-9. 9 
-·';i.9 

O. '1 
-''i-'. ';) 

O. 1 
-';'. 'i' 

O. 0 
-9. 9 
-0. :;: 
-9. 9 

I). 0 
_'~I, oil 

O. 2 
-':'1. -;; 

o. s 
-9. 9 

VI AI:: I L ITY- A"'AL IVE; :;=S.TUNI~ED; (I" DEf.'l[I 

2:;:.0 
:;:;3.0 
22:. 4 
:;::::.0 
22. 0 
:3:3.5 
2:3.0 
:;;::::::.5 
22. 0 
:;::-:::.5 
23. 0 
.-.. -, r::-
';";" •• _1 

23. 0 
3:3. ~~ 

22, 0 
:::::::. I) 

2:;:.0 
::::::::. I) 

22. ~i 

::;:::;:.0 
22. ~:~ 

33. 0 
23. 0 
:;::;:.0 
2.:i. ~.:; 

:;:4. I) 

23. /.:.. 
34. (I 
.-... -:. ~~ "" .. ', '-' 
::::4.0 
2:::.0 
:;::3. ::: 

A 

INITIAL 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

(I 

o 
I) 

o 
o 
I) 

",. .... 

o 
o 
o 
o 
I) 

(I 

o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
I) 

o 
o 
I) 

o 

PUI1F' ::HATU::;- P'" U OF PUMP::; OPERATING; M'-MODE OF OPERATION 

D 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
(I 

1 
(I 

o 
o 
1 
o 
(I 

o 
o 
(I 

I) 

o 
1 
o 
o 
I) 

o 
(I 

(I 

(I 

1 

~: HHS 

A D 

(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
(I 

I) 

o 
o 
o 
o 
I) 

o 
o 
o 
(I 

I) 

o 
o 
o 
o 
I) 

o 
o 
o 

o 
I) 

(I 

o 
o 
I) 

(I 

o 
I) 

o 
o 
1 
o 
(I 

(I 

o 
o 
(I 

o 
I) 

I) 

I) 

1 
I) 

(I 

o 
I) 

(I 

o 
(I 

(F'-'FULL - T'~THROTTLED - X=UNKNOWN) 
~:n=STATION; DI;c·DI::;CHAFiOE; I1~"'INTAKE 

1. 2-77 

NUMBER OF INDIVIDUALS 

6 HR:3 

A D 

(I 

o 
o 
o 
o 
(I 

o 
(I 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
I) 

(I 

o 
o 
(J 

I) 

o 
(I 

(I 

o 
o 
I) 

(I 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
(I 

I) 

1 
o 
o 
o 
1 
(I 

o 
o 
I) 

(I 

o 
(I 

1 
o 
I) 

(I 

o 
o 
o 
o 
1 

12 HRS 

A [I 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

I) 

(I 

I) 

o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
I) 

o 
o 

o 
o 
o 
I) 

o 
I) 

(I 

o 
o 
(I 

o 
1 
o 
o 
I) 

1 
I) 

I) 

o 
I) 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 

24 HRS 

A D 

I) 

(I 

(I 

o 
o 
o 
I) 

o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
I) 

1 
o 
o 
o 
1 
(I 

I) 

o 
o 
I) 

o 
o 
1 
o 
I) 

o 
o 
o 
o 
o 
1 

4:~: HRS 

(.\ D 

;J 
I) 

~) 

n 
o 
I) 
,) 

(I 
,) 

o 
o 
~) 

o 
(I . .) 

I) 

o 
o 
(I 

o 
o 
o 
I) 

o 
(I 

o 
o 
b 
o 
(I 

o 
o 

(I 

o 
o 
o 
o 
I) 

(I 

o 
I) 

o 
I) 

1 
o 
o 
o 
1 
o 
I) 

o 
o 
o 
o 
I) 

1 
I) 

(I 

I) 

I) 

o 
o 
o 
1 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
(I 

I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

I) 

I) 

I) 

o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
(I 

o 
o 
o 
I) 

o 
o 

o 
I) 

I) 

1 
o 
I) 

I) 

o 
I) 

o 
O· 
1 
(I 

(I 

o 
o 
I) 

o 
o 
1 

96 HRS 

A D 

o 
o 
(I 

I) 

I) 

I) 

o 
o 
o 
o 
o 
I) 

I) 

I) 

o 
o 
(I 

o 
o 
I) 

o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
I) 

1 
o 
o 
o 
I) 

o 
o 
I) 

1 
o 
o 
o 
o 
o 
o 
o 
1 



f'I l:r:A I Nt1FNT V I {m I L I TY -CLUF'E I [rAE - LARVAE 

DATE 

O/~./:! 'I/7.S 
Ot./:~4/71;. 

(',·"..f:~:·~/7 6 
0.:./:2:1.17.5:-
01~'/201/76 

O::/2'~/76 

0,'; /:~Jlf7J~' 
OI:.l:~4/76 

06/24/76 
06/24/76 
O,~/2:2i/76 

().:'·/2:3'/7/;. 
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TEI'1F'. 
[:ATE :::T TIME P M 
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DATE 

07/01/7c:, 
07/01/76 
O'~'/Ol/7b 

07/01.176, 
Oi·/Ol.176 
0,'.101/76 
1)7/.) 1 17,;' 
07/01.176 
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()7/()6l7f:.. 
0,'/,)(;./71:., 
O:'/O.~./71:" 

07 /(11;'/7,~, 
07/0/~./7/:' 

O/·'./·.)7/7/_~, 

07/1)7/7t. 
07/07/76 
()7/C7l7f.:.. 
1)~·/07/7I:., 

,)'1'/('7 F! b 
07 .It)7/71~. 
07/07/71:.. 
07/~)"7/76 

i)}/07/71:. 
07/C7/76 
0:'/07/76 
(" 1(.7/76 
07/07/16 
('7/(~7/7/:1 

07/(·7/7f:.. 
0'/./(,,' /7 f:.. 
0:-"/07/7l:.. 
07/01/71:., 
O·//~='7/71;. 
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00: ~jl 
OO:~l 
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1 f:.: ~.;i'4 

17: '~:2 
17: :~:2 
1 ::;::: 1 ::: 
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1 :::: ~i2 
1 ::::: ~:~2 
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l ',': :~: 1 
;~O: 10 
2;): to 
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DATE :;::T TH'lE P 1"1 

CONDo 
(ut'i\-tO) TIDE (e) 

07 /\)::::/7 r~. 
07 /O::::/?!~. 
OJ ,/():3/7 t.:. 
c·;; l(,:-::/7f.:.. 
(,-; /(,'::./76 
f), /u::/71: .. 
(.}..' (.:::/7,':. 
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(i ~ /(,::::/7.':. 
('7./ 0::: /7{~. 0, /,.)~.~:. r:; .~. 
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VIAr::ILJTY- A=ALIVEi S~STUNNEDi D~D~AD 
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~o 
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( 
.,..-._........, 

FIFRAINMENT VIABILITY-CLUPETDA:=':- LARVAE 

DI~TE :,H 

0:'/12/76 HI 
01'.112176 DI 
0:'/1:2/71.:, IU 
07/1;':/7/.:, [:1 
07/1'2/7,~, IN 
07/12/76 [11 
')/'1'12/76 III 
07/12/71.:. DI 
07/12/76 11,: 
07.112/76 DI 
07/12/7t. HI 
O"/12/7,~, PI 
,)'//1 :,: / 7 t. Ii I 
0:'/1:3/76 [II 

i) ...... 1 ::'./76 HI 
·.)~.'.'-1:~;/76 r I 
I)} / 1~: /7.~. 1:1 
07/1:::i76 D1 
,):",' t::: /7/:. 11·1 
0·."/1:;:/76 Dl 
O:'.I·l.~:/?(::' ri-! 
O-;/L:/7,~, fl 
0:'/1 '?: r;~, 11.1 

07/1.;:/76 D [ 
01'./1:;::/71.:, HI 
O:·/1~:.l76 Dr 
0:' / 1 ::'~/7 ,~. I i ~ 
(1:'-/1:,:/71.:, C'l 
o III ::: / 71.:. Hl 
O?/1:;;/7/;. IJI 
0 7 /1::::/76 HI 
07.11:3171':. [II 

CONDo 
TIME P I"l ('-:MHO) TIDE 

1::3:41 4 X 
18:41 0 X 
1',': 23 4 X 
1 ~J: 2:;: 0 X 
20: l)~. "1- X 
;;0:06 0 X 
21:~3 4 X 
21: 53 0 X 
22: ::::6 ,,. X 
22: ::';~. 0 X 
2::::: 1',. '1 X 
2:::: 19 0 X 
00' t):~: ·1 X 
00: 0.:': 0 X 
00: '17 4 >: 
00: ·1:' 0 x 
16: ::;:::;: 4 X 
1/:.: :::::.: 0 X 
17:1:':: 4 X 
17:18 I) X 
17: :i~j 4 >~ 

17:~~:; 0 X 
1:::::: :",? 'l X 
U::: 37 (I X 
1',': 1:3 I} X 
19: 1:~: 0 X 
:O:~I~' 11~: 

20: ~;l 0 X 
21:::=:4 '1 x 
21 ; ;3/~ (I X 
22: 12 Ij X 
22: 12 0 X 

=~:~:~:f,~ 
-5'";J';)';/, 
-';·'9';-19. 
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Er ; r;:;:A I NI'1HlT V I A Ii::t LI TV -CUJPE 1[I(')E - LARVAE 

DATE 

07.:"1 ::=:/7,',;.. 
07/ \ :::/7/;, 
07/13/7.~, 

07/' i :::./'76 
07/1.1/:' 6 
07./1 4/76 
07/111/76 
07/1-1/76 
(i~/ "'11~.l7::, 

C7/11!-/7·~. 

(17/14/';-'f:, 
07f14/7t~. 

07./ i ·1./7 ,~. 
07"'1·1/~'I:., 
07/11/76 
(l7/1.4/7(. 
(;'i ./ 1 ,~ .. 7~, 

('7'" ~ 'I /'/ (~, 
(·7/ i·i/7b 
07/14/7b 
('7/1'l/7'~, 
(0 I 1 4 .I'i' I" 
07/1,l/7b 
(;7.1 1·,\/7.', 
07/1 'I/,l.~, 
0,'/111'/7.':· 
07/14rn, 
Oi/14/76 
07/1~~;/76 

07/1.5/7(, 
0-,-: " 1 ~=;/7 /:.. 
O:;/1~::;/76 

ST 

HI 
[1:': 
HI 
[11 

I tl 
[, I 
Iii 
DI 
Il't 
yo.-
J..' ! 

IH 
[q 

HI 
DI 
In 
[; ; 
T j.! 
l:~ I 
Iii 
£11 
HI 
01 
Ii I 
[I'" 

li'l 
Dr 
II! 
[d 

I!1 
DI 
11·1 
DI 

TII1E 

22:52 
22:52 
2:!:: :::1 
23: ::::1 
00: 0';" 
00:09 
00:47 
00:47 
1/.:,: 2:::: 
l,~,: 2::: 
17: 0',' 
17:09 
17: ~H 
17: ~'4 
t::::: ::::4 
1 :::: ::::11 
19. 1:::: 
1',': 1 :::: 
19: ~;,;. 

19- 5~:, 

~-~1:::::1 

21:31 
:~ '2: (I .~:. 

22: 0';.:' 
22:51 
22.51 
2:3: ~:5 
2:~:: :3~i 

00: 1'1-
O(): 1·1 
(\0: ~:;'~) 

00: ~:;·:'I 

P 1"1 

4 X 
I) X 
4 X 
o X 
i]. X 
o X 
4 X 
o X 
4 X 
o X 
4 X 
o X 
-1 )( 
(I X 
4 X 
(, )~ 

... " 
"1 " 

() X 
·1 X 
o X 
i!. X 
o x 
'1. X 
o X 
4 X 
o X 
'1 X 
o X 
4 X 
o X 
4 X 
o x 

CONDo 
(Ut'IHO) TIDE 

-~;999. O. :3 
-99';:"9. -';'. ";1 

-';;';199. O. 9 
-,?'?'99. .....~J. ';J 
- ',l'il',I',J , 1. I) 

-99·~;9. -9. 9 
2'10. 1. 1 

-99'iJ9. -9. ':;:1 

240. O. :::: 
-·;1·~/99. -9. )I 

-.~;/::~·99. (). 2 
--9·~)99. -';( '~I 

-·-;·999. I), 0 
-';-:99'i'. -9. 9 
-999';1, -0. 
,,-·;J·~/·;J·~/. ""':,-'. 9 
...... 9-;;·;}·;'. -0. 2 
-'79·;'-'·~J. -9 ":;) 
-$"~J9';). -0. 2 
-99':'J9. -';1, ';1 

220. O. 2 
-99'")';1, -';". '"i' 
-S"99';.1, O. "1 
-·;'·:'J·~/9. -9. 9 
-';,';/'::19. O. 5 
-·~9·~/9. _':'J. ';J 
_':;;';;",J',',. O. 7 
-5·';-:99. . -9. -;.-
-$·;J·;::·~i. o! :::: 
_·:':'~)·:'J·~/. -';1, ":.I 

2:~;O. 0.9 
-'~";'199. -9. 9 

VUHHI.ITV- (\'-(;LIVE; S=:3TUNh-ED; [t"'DEAD 

TEI'IF'. 
(C) 

25. 0 
~o 

2~O 

29.0 
~O 

~.o 
25. 0 
no 
24. 2 
~.o 

2:]. 0 
~:;t. 0 

2~. 0 
:;~:::::. ~) 

2~:;. 0 
33. :; 
::-~~~I. (1 

::':2. ~.:.~ 

~o 

32. 0 
~.4 

31. 0 
~.O 
::::1. 0 
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1.3 LOVETT GENERATING STATION'" ENTRAINMENT 
SURVIVAL RA'({ DATA SUTYllv1'.ARIES, 1976 



( 
;'-~ ( 

ENTRAINMENT VIABILITY-WHITE PERCH- LARVAE 

NUMBER OF INDIVIDUALS 
-------------------------------------------------------------------------

INITIAL 3 HRS 6 HRS 12 HRS 24 HRS 48 HRS 72 HRS 96 HRS 
CONDo TEMP. ----------- ------- ------- ------- ------- ------- ...------- -------

DATE 5T TIME P M <UMHO) TIDE (C) A S D A D A D A D A 0 A D A D A D 
-------- ------ --- ---
06/01/76 IN 21: 34 o X 130. -0.6 15. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/01176 Dl 21:34 o X -9999. -9.9 16. 0 0 o· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/01/76 IN 23: 10 o X 130. -0. 2 1~. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/01176 01 23: 10 o X -9999. -9. 9 15.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/02/76 IN 00:35 o X 180. O. 2 15. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/02/76 01 00:35 o X -9999. -9. 9 15. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/02176 IN 19:09 o X 139. -0.5 17.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/02/76 OI 19:09 o X -9999. -9. 9 17.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/02176 IN 20:20 o X 139. -0.6 17.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I) 

06/02/7/:- 01 20:20 o X -9999. -9. 9 17.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/02/76 IN 21: 15 o X 139. -0. 7 16.5 1 0 1 1 1 1 1 0 2 0 2 0 2 0 2 0 2 
06/02/76 OI 21: 15 I) X -9999. -9.9 17.0 0 1 1 1 1 1 1 1 1 0 2 0 2 0 2 0 2 
0/:../02176 IN 22:55 o X 137. -0.3 15. 5 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
06/02/76 DI 22:55 o X -9999. -9. 9 14. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01:./02176 IN 23:48 o X 140. -9. 9 15. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/02176 DI 23:46 OX, -9999. -9. 9 16. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/03/76 IN 18:37 o X -9999. -0. ::> 17.0 O· 0 0 0 0 0 0 0 0 0 0 (I 0 0 0 0 0 
0(:./1)::;/71., Dl 18:'37 o X -9999. -9. 9 17.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/03/76 IN 19:39 o X -9999. -0. 6 18. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/03/76 01 19: 3'~ o X -9999. -9. 9 17.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/03/76 IN 20:·16 o X -99';/9. -0. 7 17.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/0:3/76 DI 20;.16 0 X -9999. -9. 9 17.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 
06/03176 IN 20:~9· 0 X -9999. -0. 8 17.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/03/76 DI 20'59 0 X -9999. -9. ~I 17.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/03/76 IN 2~i:ii; 0 X -9999. -0. 8 17.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/03/76 DI 22:.12 o X -9999. -9. 9 17.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/03176 IN 22:55. o X -9999. -0. 7 16.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/03176 01 22:55 o X -9999. -9. 9 17.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/03/76 1111 23:39 o X -9999. -0. 5 lb.O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/03/76 DI 23:39 o X -9999. -9. 9 17.0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
06/04/76 IN 00:23 o X -9999. -0. 3 16. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/04/76 DI 00:23 o X -9999. -9. 9 17.0 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 0 

VIABILITY- A::ALIVEi S=STUNNEDi D=DEAD 

PUMP STATUS- p~ U OF PUMPS OPERATINGI M=MODE OF OPERATION 
(F~FULL - T~THROTTLED - X::UNKNOWN) 

ST"'STATIONI DI=DISCHARGEI IN=uiTAI<E 

1.3-1 



( ( 
~, 

ENTRAINMENT VIABILITY-WHITE PERCH- LARVAE 

NUMBER OF INDIVIDUALS 
-------------------------------------------------------------------------

INITIAL 3 HRS 6 t-IRS 12 HRS 24 HRS 48 HRS 72 HRS 96 HRS 
CONDo TEMP. ----------- ------- -------- ------- ------- ------- ------- -------

DATE ST TIME P M (lIMHO) TIDE (e) A S D A D A D A D A D A D A D A D 
----..... --- ------
06/09/76 IN 13:40 2 X 135. -0.9 22.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0l;./09176 Dl 13:40 o X -$'999. -9. 9' 28. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0l;./09/76 IN 14:33 2 X 130. -1. 2 21. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Oc./09/76 01 14:38 o X -S·999. -9. 9 28. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ol;·/O9/76 IN 15:25 2 X 130. -0. 9' 19.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 
0t../09./76 01 15:25 o X -~'999. -9. 9' 28. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/09/76 IN 16:20 2 X 130. -1. 0 18.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0l;./O·U76 Dl 16:20 o x -'$'9';19. -9. 9 27.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/0'iJ176 IN 17: 16 2 X 125. -0. (;. 17.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ob/O9/76 DI 17: 16 o X -'$'999. -9. 9 26.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01.,/09/76 IN 18:53 2 X 120. O. 0 17.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01;../09176 OI 18:53 o X -S·999. -9. 9' 23.5 1 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
06/09/76 IN 19:35 2 X 120. O. 3 17.0 1 0 0 1 0 1 0 1 0 1 0 0 1 0 1 0 1 
06/09/76 01 19:35 o X -9999. -9. 9 20.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/09/76 IN 20: 19 2 X 120. -0. 3 17.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/09/76 DJ 20: 19 o X -~)999. -9. 9 20.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01;,10';'/76 IN 21: 03 2 X 120. O. 5 17.5 O· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/09/76 DI 21:03 o X -99~'9. -9. 9 20. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/10/76 IN 17: 10 2 X 132. -1. 0 19.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06110176 DI 17: 10 o X -9999. -9. 9 27. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/10176 IN 18:00 2 X l~~OOO. -0. (;. 13.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/10176 [II 13:(10 o X -9;/99. -9. 9 26. 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 Q 0 0 
06110/76 IN 18:50 2 X 130. -0. 3 17.2 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 .0 
06/10/76 DI 18:50 o X -~999. -9. 9 25. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0/;./10/76 IN 20:25 2 X 130. O. 1 18. 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/10/76 DI 20:25 o X -9999. -9. 9 2" c-_. OJ o 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
06/10176 IN 21: 09 2 X 130. O. 3 13. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/10176 01 21: 0';> o X -9999. -9. 9 23. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/10/76 IN 21: 55 2 X 132. O. 3 18.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0/;,/10/76 DJ 21: 55 o X -9999. -9.9 23. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06110/76 IN 23: 19 2 X 131. 0.1 18. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ot';;/ 1 0/76 DJ 23: 19 o X -9999. -9. 9 20. 5 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 

VIABILlTY- A=ALlVEl S=STUNNEDI D=DEAD 

PUMP STATUS- p= ~ OF PUMPS OPERATINGI M;MODE OF OPERATJON 
(F'"'FULL - T"'THROTTLED - X,;UNKNOHN) 

ST=STATIONi DI=DISCHAROEJ IN=INTAKE 

1.3-2 



/-" / ", 

ENTRAINMENT VIABILITY-WHITE PERCH- LARVAE 

NUMBER OF INDIVIDUALS 

----------------------------------~-------------------------------------~ 
INITIAL 3 HRS 6 HRS 12 HRS 24 HRS 48 HRS 72 HRS 96 HRS 

CONDo TEMP. ----..------- ------- ------- ------- ------- ------- ----...--- -------
DATE ST TIME P M <UMHO) TIDE (C) A S D A D A D A D A D A D A D A D 

-------- ------
06/11176 IN 00:03 2 X 132. 0.0 18.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/11176 DI 00:03 o X -9999. -9. 9 21.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/11176 IN 00:45 2 X 133. -0. 2 18. 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/11/76 01 00:45 o X -9999. -9. 9 21. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/16/76 IN 17: 12 2 X 150. -0.3 21. 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
06/16/76 01 17: 12 o X -9999. -9.9 28.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/16/76 IN 18:02 2 X 150. -0. 4 21. 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
06,/16/76 DI 18:02 o X -9999. -9. 9 28. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/16/76 IN 18:53 2 X 145. -0.6 21. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/16/76 01 18:53 o X -9999. -9. 9 29. 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
06116/76 IN 19:39 2 X 150. -0. 8 22. 0 1 1 1 1 2 1 2 1 2 1 2 0 3 0 3 0 ::3 
0/:,,/16/76 DI 19:39 o X -9999. -9. 9 30. 5 0 0 3 0 3 0 3 0 3 0 3 0 3 0 3 0 3 
06/16176 IN 20:24 2 X 160. -0. 8 21. 5 0 0 .... 

.j 0 3 0 3 0 3 0 3 0 3 0 3 0 3 
06/16176 DI 20:24 o X -95/99. -9. 9 30. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/16/76 IN 21: 11 2 X 145. -0. 8 21. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06.116/76 DI 21: 11 o X -995"~. -9. 9 30. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/16,/76 IN 22: :;:6 2 X 140. -0. 7 20. 5 1 0 0 1 0 1 0 1 0 0 1 I) 1 0 1 0 1 
06/16/76 01 22:36 o X -95/99. -.~. 9 29. 0 1. 0 2 1 2 1 2 1 2 1 2 0 3 0 3 0 3 
06/16/76 IN 23:40 ! X 130. -0. 4 20. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/16/76 DI 23:40 o X -9999. -9. 9 34. 0 0 0 1 0 1 0 1 0 1 0 1 I) 1 0 1 0 1 
06/17/76 IN 00:21 1 X 130. -0. 2 19.'5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/17/76 DI 00:21 o X -9999. -9. 9 24. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/17/76 IN 16:118 2 X 150. -0. 2 20. 5 0 0 0 0 0 0 0 0 0 0 0 (I 0 0 0 0 0 
06/17/76 01 16: 4:~: o X -9999. -9.9 23.0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
06/17/76 IN 17:29 :2 X 160. -0. 3 21. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/17/76 01 17:29 o X -9999. -9. 9 28. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/17/76 IN 18:09 2 X 170. -0. 4 21. 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
06/17/76 01 18: (y;:- o X -9999. -9.9 28. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/17/76 IN 18:49 2 X 170. -0. 3 19.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/17/76 01 18:49 o X -9999. -9. 9 28. 0 0 1 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
06/17/76 IN 19:27 2 X 150. -0. 7 21. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/17176 Dl 19:27 o X -9999. -9. 9 27. 0 2 0 1 0 3 0 3 0 3 0 3 0 3 0 3 0 3 

VIAfHLITY- A=ALIVEI S=STUNNEDI D;;DEAD 

PUMP STATUS- P= U OF PUMPS OPERATINGI M;MODE OF OPERATION 
(F=FULL - T~THROTTLED - X~UNKNOWN) 

ST=STATIONI OI=DISCHARGEI . IN=INTAKE 

1. 3-3 



( r----
\ 

ENTRAINMENT VIABILITY-WHITE PERCH- LARVAE 

( ~. 

NUMBER OF INDIVIDUALS 

( " 1 

-------------------------------------------------------------------------
INITIAL 3 HRS 6 HRS 12 HRS 24 HRS 48 HRS 72 HRS 96 HRS 

CONDo TEMP. ----------- ------- ------- ------- ------- ------- ------- -------
DATE ST TIME P 11 WMHO) TIDE (C) A S '0 A 0 A 0 A 0 A 0 A D A D A D 

-------- ------
0/:,./17/76 IN 20:09 2 X 180. -0. 8 21. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0/.;·/17/76 DJ 20:09 o X -S'9~/9. -9.9 27.0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
01:../17/76 IN 20:50 2 X -5'999. -0. 9 27. 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
06/17/76 DI 20:50 o X -$'9';>9. -9. '9 27.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/17/76 IN 21: ~9 2 X 1 $/0. -1. 0 22.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/17176 OJ 21: 5$1 o X -$·9·n. -9.9 27. 5 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
0~./17/76 IN 22:40 2 X 185. -0. 9 21. 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
Ot./17/76 OJ 22: 40 o X -~''999. -9. 9 25. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0(./17/76 IN 23:22 2 X 145. -0. 8 19. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ot,/17/76 DI 23:22 o X -~·999. -9. 9 28. 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
06/17/76 IN 23:59 1 X 140. -0. 6 20. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/17/76 01 23: 5·;t o X -~~9;J;I. -9. 9 26. 0 1 0 1 1 1 1 1 1 1 1 1 0 2 0 2 I) 2 
06/18/76 IN 00:40 1 X 130. O. 4 20. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01.-,/18/76 01 00:40 o X -99~J'7, -9. 9 25. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/23/76 IN 16:35 2 X -'999·~. -0. 6 22. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/23/76 01 16:35 o X -9999. -9. 9 31. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0(-,/23/76 IN 17:28 2 X -~)99$1. -0. 4 22. 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/23/76 01 17:28 o X -~1999. -9. 9 31. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/23/76 IN 18: 14 2 X 150. -0. 2 21. 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01.;,/23/76 01 18: 14 o X -~)999. -9. 9 31. 0 0 1 0 1 0 0 1 0 1 0 1 0 1 0 1 0 1 
01;,/23/76 IN 19:00 2 X -~i999. -0. 1 22. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01',/23/76 Dl 1$1: 00 o X -~i999. -9. 9 31. 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
0(:,/23/76 IN 19:42 2 X -~)999. -0. 1 22. 0 0 0 0 0 0 0 0 0 0 (I 0 0 0 0 0 0 0 
06/23/76 Dl 19:42 o X -~)9-;1';t. -9. 9 31. 0 0 0 1 0 1 0 1 0 1 0 1 I) 1 0 1 0 1 
06/23/76 IN 20:26 2 X -~)999. O. 1 22. 5 2 0 3 0 5 0 5 0 5 0 5 0 5 0 5 0 5 
0(./23/71. 01 20:26 o X -~)9·;>9. -9. 9 31. 5 0 0 5 0 5 0 5 0 5 0 5 0 5 0 5 0 5 
0/:,/23/76 IN 21: 10 2 X 220. O. 2 22. 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ob/2'3/76 OI 21: 10 o X -~)999. -9. 9 31. 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
Ob12~V76 IN 22:27 2 X -99·?9. O. 0 23. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
o f:... 1 23176 Dl 22:27 o X -99';/9. -9. 9 29. 5 0 0 3 0 3 0 3 0 3 0 3 0 3 0 3 0 3 
06/23/76 IN 23:08 2 X -~)999. -0. 3 22. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/2:3/76 DI 23:08 o X -9999. -9. 9 27. 5 0 0 0 0 0 0 0 0 0 0 0 (I 0 0 0 0 0 

V I OIl I l.I TY- A=ALIVEI S=-STUNNEDI D=DEAD 

PUI1P STATUS- P= n OF PUMP~ OPERATINGI M=MOOE OF OPERATION 
(F=FULL - T=THROTTLED - X=UNKNOWN) 

ST:;STATIONI DI:=DISCHARGEI IN=INTAI~E 

1.3-4 



( (" ( ,~, ( .\ 

ENTRAINMENT VIABILITY-WHITE PERCH- LARVAE 

NUMBER OF INDIVIDUALS 
-------------------------------------------------------------------------

INITIAL 3 HRS 6 HR5 12 HRS 24 HRS 48 HRS 72 HRS 96 HRS 
CONDo TEMP. ----------- ------- ------- ------- ------- ------- ------- -------

DATE 5T TIME P M WMHO) TIDE (C) A S D A D A D A D A D A 'D A D A D 
-------- ------ --- ---
06/23/76 IN 23:55 1 X -9';>99. -0. 4 23. 0 0 1 0 1 0 1 0 0 1 0 1 0 1 0 1 0 1 
06/23/76 DX 23:55 o X -9999. -9. 9 28. 5 0 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 
06/24/76 IN 00:35 1 X 2t·O. -0.5 23. 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0.';,/24/76 Dl 00:35 o X -9'199. -9. <) 30. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06.124/76 IN 16:28 2 X 162. -0. 9 24.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06.124/76 DI 16:28 o X -9';>99. -'1. <) 32.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 IN 17: 10 2 X -9'199. -0. 7 22. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 01 17: 10 o X -9·n9. -9. <) 32. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 IN 17:53 2 X -9'199. -0. 5 22. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 DI 17: 5:3 o X -9'~99. -9. 9 31. 0 0 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 
06/24/76 IN 18:36 2 X -9';>99. -0. 3 22. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 01 18:36 o X -9999. -9. 9 31. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 IN 19: 16 2 X -9999. -0. 1 22. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 Dl 19: 16 o X -9:>99. -9. 9 29. 0 0 1 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
06/24/76 IN 20:04 2 X 410. O. 0 22. 5 1 1 0 2 0 0 2 0 2 0 '2 0 2 0 2 0 2 
06/24.176 DI 20;04 o X -9.;-15/9. -9. 9 29. 5 1 0 6 0 7 0 7 0 7 0 7 0 7 0 7 0 7 
06/24/76 IN 20:45 2 X :-9";'99. O. 1 ?? .::': __ . v 

0 3 2 1 4 1 4 1 4 1 4 1 4 1 4 1 4 
06/24/76 Dl 20:45 o X -9999. -'i'.9 29. 0 0 1 2 1 2 0 3 0 3 0 3 0 3 0 3 0 3 
06/24/76 IN 22: 11 2 X -9";1;/9. O. 1 23. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 DI 2'2: 11 o X -99'70;'. -9.9 30.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 IN 22:53 1 X -9999. -0. 1 23. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0/:../24176 01 22:53 o X -9'i5J9. -9. 9 29. 0 0 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 
06/24/76 IN 23:35 1 X -9799. -0.1 23. 0 0 2 3 0 '5 0 5 0 5 0 5 0 '5 0 '5 0 5 
06/24/76 [II 23:35 o X -97·;i9. -9. 9 2'1.0 0 0 3 0 3 0 3 0 3 0 3 0 3 0 3 0 3 
06/2~5/76 IN 00: 18 1 X -9';10;19. -0. 3 23. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/25/76 Dr 00: 18 o X -9799. -9. '9 29. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/25/76 IN 00: 5'1 1 X bOO. -0. 4 2'l.0 0 1 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
06/25/76 01 00: 5';' o X -97';;9. -9. 9 29. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/28/76 IN 17:34 2 X 1000. -0.9 27. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/28/76 DI 17:34 o X 950. -9. 9 33. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/28/76 IN 18:33 2 X -9999. -0. 9 25. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/2:3/76 01 18:33 o X -~/~/519. -9. 9 34. 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 

VIABILITY- A=AUVEI S=STUNNEO; D=DEAD 

PUMP STATUS- po; U OF PLIMPS OPERATING; M;MODE OF OPERATION 
(F=FULL - T~THROTTLED - X;UNKNOWN) 

ST==STATIONI DI=OISCHARGEI IN=INTAKE 

1.3-5 



( 
f- ( ( 

ENTRAINMENT VIABILITY-WHITE PERCH- LARVAE 

NUMBER OF INDIVIDUALS 
-------------------------------------------------------------------------

INITIAL 3 HRS 6 HRS 12 HRS 24 HRS 48 HRS 72 HRS 96 HRS 
CONDo TEMP. ----..... ------ ------- ------- ------- ------- ------- ------- -------

DATE ST TIME P M (UMHO) TIDE (C) A S D A 0 A 0 A D .A 0 A D A 0 A D 
-------- ------
06/28/76 IN 19:23 2 X -9999. -0. 6 24. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/28/76 DI 19:23 o X -9999. -9. 9 34. 0 0 0 0 0 0 0 O· 0 0 0 0 0 0 0 0 0 0 
06/28/76 IN 20:02 2 X -5'999. -0. 6 24. 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
01;./28176 01 20:02 o )( -5999. -9. 9 -."" c: .;,..:.... '-J 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0/;./28/76 IN 20;51 2 X 1000. -0. 2 23. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0/;./28/76 OJ 20:51 o X -$·9·n. -9. 9 33. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0/;./28/76 IN 21: 3:3 2 X -~·999. O. 0 24. I) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
O/:;. 1 2E:.t 76 01 21; 33 o X -999';>. -9. 9 32. 5 0 0 2 0 2 0 2 0 2 I) 2 0 2 0 2 I) 2 
06/28/76 IN 23:25 2 X -~19·i>9. O. 3 24. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01;../28/76 DI 23:25 o X -Ij'999. -9.9 30. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/29/76 IN 00:08 2 X -$''S"/99 .. O. 2 24. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ot..l29/76 01 00:08 o X -~1999. -9. 9 31. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01;../29/76 IN 00:43 1 X 1050. -0. 2 24. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
O~./29176 01 00:43 o X -5f9"i"~. -9. 9 33. 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
06129/76 IN 1';:" ..... ,..-;. O • ..:..~ 2 X 670. -0. 9 24. 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/29171. Dl 18:23 o X -~/~/99. -9. 9 33. 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
06/29/76 IN 19: 15 2 X -~)999. -0. 9 25. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0f,./;tY/76 (II 1~': 15 o X -~)999. -9. 9 31. 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
01;./25'176 IN 20:00 2 X -~i999. -1. 0 25. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/29176 OJ 20:00 o X -~i999. -9. 9 32. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/29/76 IN 20:47 2 X -~)999. -0. 6 24. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/29/76 DI 20:47 o X -~)999. -9. 9 31. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0/:./29/76 IN 21: 2';' 2 X 390. -0. 3 23. 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/2'~/76 Dl 21:29 o X -9999. -9. 9 31. 5 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
06129176 IN 22: 11 2 X -99';19. O. 0 24. 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
06/29/76. 01 22: 11 o X -~l9·~9. -9. '" 30. 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 
0l:,/29/76 IN 22:54 1 X -~)-;/99. O. 2 24. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
O(~/29/76 01 22:54 o X -~);1';;9. . -9. 9 30. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/29/76 IN 23:35 1 X -999';;. O. 3 24. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0{;'/29/76 DI 23:35 o X -9999. -9. '9 29. 5 1 0 1 1 1 1 1 0 2 0 2 0 2 0 2 0 2 
0/:,/30/76 IN 00;22 1 X 76.0. O. 3 23. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/30/76 OI 00:22 o X -9;/99, -9. 9 29. 5 1 0 2 1 2 1 2 1 2 1 2 1 2 1 2 0 3 

VIABILITY- A=ALIVEi S"'STUNI~EDI D;:DEAD 

PUMP STATUS- P= # OF PUMPS OPERATINGI M=MODE OF OPERATION 
(F"'FULL - T:::THROTTLED - X;;UNKNOWN) 

ST=STATIONI DI=DISCHARGEi IN=INTAI(E 

1.3-6 



( ( ( 

ENfRAINMENT VIABILITY-WHITE PERCH- LARVAE 

NUMBER OF INDIVIDUALS 

----~--------------------------------------------------------------------
INITIAL 3 HRS 6 HRS 12 HRS 24 HRS 48 HRS 72 HRS 96 HRS 

CONDo TEMP. ----------- ------- ------- ------- ------- ------- ------- --------
DATE ST TIME P N <UMHO) TIDE (C) A S D A D A D A D A 0 A 0 A D A 0 -------- ------

06/'30/76 IN 16:40 2 X 1200. -0. 3 23. 0 0 0 0 0 0 0 O. 0 0 0 0 I) 0 0 0 0 0 
06/30/76 01 16:40 o X -9999. -9.9 33. 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
06/30/76 IN 17:44 2 X -99;19. -0.6 25. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/30/76 DI 17:44 o X -9999. -9. 9 28. 0 0 0 0 0 0 0 0 I) 0 0 I) 0 0 0 I) 0 I) 

01;../~:0/76 IN 18:33 2 X -9999. -0. 7 25. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/30/76 01 18:33 o X -9999. -9. 9 33. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/30/76 IN 20: 18 2 X -9;/99. -0. 7 25. 0 1 0 0 1 0 1 0 0 1 0 1 0 1 0 1 0 1 
01;..130/76 01 20: 18 o X -9999. -9. 9 32. Q 1 0 0 0 1 0 1 0 1 0 1 I) 1 0 1 0 1 
06/30/76 IN 21: 03 2 X -9999. -0. 4 25.0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
06/30/76 DI 21: 03 o X -9999. -9. 9 32. 0 1 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 I) 

06/:30/76 IN 22:02 2 X -9999. -0. 2 24. 0 0 I) 0 0 0 0 0 I) 0 0 0 0 0 0 0 I) I) 

06/30/76 01 22:02 o X -999~/. -9. 9 32. 0 1 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 
Ob/30.l76 IN 22:53 2 )( -~J9·;>~/. O. 0 24. 0 1 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
0/:../30.176 01 22:53 o X -9999. -9. 9 31. 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
06/30176 IN 23: 4·0 1 X -9999. O. 3 24. 0 2 0 0 2 0 1 1 1 1 1 1 1 1 1 1 1 1 
06/30/76 DI 23:40 o X -99';/9. -5',9 30. 5 1 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 
07/01176 IN 00:25 1 X -95"/99. O. 4 24. 0 1 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 
07.101/76 01 00:25 o X -0;/99';>. -9. 9 30. 0 3 0 0 3 0 3 0 3 0 2 1 :2 1 2 1 2 1 
07/01.176 IN 19:29 2 X 290. -0.7 23. :5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/01/76 01 19: 2'~ o X -9999. -9. 9 3:;:.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/01176 IN 20:21 2 X -9999. -0. 8 25. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/01176 Dl 20:21 o X -9~/S'J9. -'i'.9 31. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/01/76 IN 21: 05 2 X -9~/99. -0. 8 25. 5 0 0 0 0 0 0 0 I) 0 0 I) I) 0 0 0 0 0 
07/01/76 01 21:05 o X -9999. -9. 9 ~:4. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/01/76 IN 21:49 2 X -9;/99. -0. 5 25. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/01/76 Dl 21: 49 o X .... 9999. -9. 9 3:3.0 0 1 1 1 1 0 2 0 2 0 2 0 2 0 2 0 2 
07/01.176 IN 22:32 2 X -9999. -0. 3 24. 5 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
07/01/76 Dl 22:32 o X -9~J9'S'"'. -9. 9 ?"') c:--''''. ;..) O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07.101/76 IN 23:22 1 X -99S"9. -0. 1 24. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/01.176 Dl 23:22 o X -9999. -9.9 30. 0 1 0 4 1 4 1 4 1 4 1 4 0 5 0 5 0 5 
07/01176 IN 23: 5'r 1 X -9999. O. 0 24. 5 0 0 1 0 1 0 1 0 1 0 1 I) 1 0 1 0 1 
07/01/76 DI 23:59 o X -;J99·~. -9. 9 30. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

VIABILITY- A=ALIVEI $""STUNNEDI D""DEAD 

PUMP STATUS- p; ~ OF PUMPS OPERATING! M=MODE OF OPERATION 
(F;,;FULL - T;::::THROTTLED - X=lINKNOWN) 

ST=STATIONI DI~DISCHARGEI IN"" INTAKE 

1.3-7 



( ,~"" ( 

ENTRAINMENT VIABILITY-WHITE PERCH- LARVAE 

NUMBER OF INDIVIDUALS 
-------------------------------------------------------------------------

INITIAL 3 HRS 60 HRS 12 HRS 24 HRS 48 HRS 72 HRS 960 HRS 
CONDo TEMP. ----------- ------- ------- ------- ------- ------- ------- -------

DATE ST TIME P M WMHO) TIDE tC) A S D A D A D A D A D A D A D A D 
-------- ------
07/021760 IN 00:42 1 X 205. O. 2 24. 5 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/021760 DI 00:42 o X -$'999. -9.9 31. 0 1 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
07/141760 IN . 17: 23 2 X -$'999. -0. 6 27. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14/760 DI 17:23 2 X -S'999. -0.60 35. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14176 IN 18: 14 2 X 200. -0. 7 24. 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
07/14176 DI 18: 14 o X -$1999. -0. 7 32. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14/76 IN 18:58 1 X -5'999. -0. S' 27. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0;'/14/76 DI 18:58 o X -$'999. -0. S 31.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0-;'/14/76 IN 19:46 1 X -S'9·j)9. -0. 9 26. :;; 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
0,'/14/76 DI 19:46 1 X -~1999. -9. 9 28. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14/76 IN 20:56 1 X -~/999. -0. 7 26. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14/76 DI 20:56 o X -S'999. -9. 9 30. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14/76 IN 21: 37 1 X -9999. -0. 6 26. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14/76 VI 21: 37 o X -9999. -9. -;1 31. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14/76 IN 22; 16 1 X 200. -0. 4 24. 0 0 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14/76 [II 22: 16 o X -9·~-;'9. -9.9 31. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14.176 IN 22:59 1 X -99·n. -0. 2 25. 5 1 0 0 0 1 0 1 0 1 0 1 0 1 () 1 0 1 
07/14/76 DI 22:59 o X -S"/S"J9~'. -9. 9 28. 0 0 '0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14/76 IN 23;42 1 X -~)999. 0.0 26. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14/76 DI 23:42 o X -~)999. -9. 9 31. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/76 IN 00:25 1 X 200. O. 1 24. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/76 DI 00:25 o X -~)999. -9. 9 29. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0'1/15/76 IN 17:08 2 X -9~'99. -0. 4 27. 0 O· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15176 01 17;08 o X -~)999. -9. 9 33. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/76 IN 18:00 1 X -~)999. -0. 6 27. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/76 D1 18:00 o X -fI99·Y. -9. 9 31.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/76 IN 18:41 1 X -999';1. -0. 7 27. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/76 01 18:41 o X -9999. -9. 9 3:3.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/7b IN 19:24 1 X -9999. -0. 7 27. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/76 D! 19:24 o X -9999. -9. 9 33. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/76 IN 20;05 1 X -9999. -0. 8 27. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/76 DI 20;05 o X -99S"9. -9. 9 35. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

VIABILITY- A;;ALIVEi S=STfJNNED; D=DEAO 

PUMP STATfJS- p;;: # OF PUMPS OPERATING; M=MODE OF OPERATION 
(F~FULL - T=THROTTLED - X=UNKNOWN) 

ST=STATIONi DIcDISCHARGEI IN=INTAI<E 

1.3-8 



( ( 

ENTRAINMENT VIABILITY-WHITE PERCH- LARVAE 

NUMBER OF INDIVIDUALS 
-------------------------------------------------------------------------

INITIAL 3 HRS 6 HRS 12 HRS 24 HRS 48 HRS 72 HRS 96 HRS 
CONDo TEMP. -------- .... _- ------- ------- ------- ------- ---,---- ------- -------

DATE ST TIME P H <UMHO) TIDE (C) A S D A D A D A D A D A D A D A D 
-~------ ------
07/15/76 . IN 20:46 1 X -9999. -0. 9 26. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15.176 Dl 2(): 46 o X -9999. -9. 9 36.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/76 IN 21: 52 1 X -9999. -0. 7 27. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/76 DI 21:52 o X -9999. -9. 9 36. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/7b IN 22:34 1 X -9999. -0.5 26. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/76 D! 22:34 o X -9999. -9. 9 33. 0 1 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 
07/15/76 IN 23: 10 1 X -9999. -0. 3 26. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/76 01 23: 16 o X -9-;/99. -9. 9 33. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07115/76 IN 23:57 1 X -999';1. -0. 1 26. 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/76 01 23:57 o X -9999. -9. '9 31. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/16/76 IN 00:3:3 1 X -9999. o. 0 26. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/16176 01 00:38 o X -9';/99. -9. '9 31. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07126/76 IN 17:35 2 X 5470. -1. 0 25.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/26/76 DI 17:35 o X -9999. -9. 9 30. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/21:../76 IN 18;24 2 X -9999. -0. 9 25. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/26/76 OJ 1:3:24 o X -995'9. --;1.9 3:3.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/26/76 IN 19:02 2 X -9 'S"I 9";1. -0. 6 25. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07126176 DI 19;02 o X -9999. -9. 9 30. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 
07/26/76 IN 20;20 2 X -9';/99. -0. 1 25. 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
07/26/76 Dl 20;20 o X -9999. -9. 9 32. 5 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 
07/26/76 IN 21: 10 2 X -9999. O. 5 25. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/26/76 Dr 21: 10 o X -9999. -9. 9 32. () 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/26/71:., IN 21:48 2 X -9999. o. 3 24. 5 O. 0 0 0 0 () 0 0 0 0 0 0 () 0 O· () 0 
07/26/76 01 21:4:3 o X -999S"/, -.~. 9 32. 5 0 0 0 0 0 0 I) 0 0 0 0 0 0 0 0 0 0 
07/26/76 IN 23:20 1 X 7250. O. 3 24. 5 0 0 0 0 0 0 0 0 0 0 0 (I () 0 0 0 0 
0/:./26/76 DI 23:20 o X -9";'5'9. -9. 9 30. 5 0 0 0 0 0 0 0 0 0 0 0 (I 0 0 0 0 0 
07/2·/176 IN 00:02 1 X -9·~99. O. 2 25. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/27176 01 00;02 o X -999"? -9. 9 :;:0.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/2:3/76 IN 17: 3',' 2 X -~/999. '-0.9 27. 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 
07/28/76 Dl 17:39 o X -99';>9. -9. 9 37. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/28/76 IN 18:56 2 X -9~'·~9. -0. 9 27. 0 0 0 0 0 0 0 I) 0 0 0 0 (I 0 0 0 0 0 
07/28/76 01 18:56 o X -999·~. -9.9 35.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

I 

VIABILITY- A=ALIVE; S:.;;STUNNEOi D=DEAD 

PUMP STATIJS- P= # OF PUMPS OF'ERATING; M=MODE OF OPERATION 
(F=FULL - T=THROTTLED - X=UNKNOWN) 

ST:=STATIONi OI"'DISCHARGEI 'IN=INTAKE 

1. 3-9 



( 

ENTRAINMENT VIABILITY-STRIPED BASS- LARVAE 

DATE 

06/09/76 
06/0'U76 
06/09/76 
01:../09/76 
06/0"N76 
06/09/76 
06/09/76 
06/0'~/176 

06/09/76 
01:../09/76 
06/09/76 
06/09/71, 
06/09/76 
0/:''/I)';1/7f, 
06/0';1/76 
()6/()"~/76 

0/:./09/76 
06/0''il176 
06/10/76 
06/10/76 
0(:,1 1 O/7/:., 
0/:.,/10/76 
06/10176 
06/10/76 
06/10.l7b 
06.110176 
0/:;/,10/76 
Ot,/10/76 
06/10/76 
06/10/76 
06/10/76 
Oe,/I0176 

ST TIME 

IN 13:40 
01 13:40 
IN 14:38 
01 14: 38 
IN 15:25 
01 15: 25 
IN 16:20 
DI 16: 20 
IN 17: 16 
DI 17: 16 
IN 18: 5:3 
[II 18:53 
IN 19:35 
[II 19: 35 
IN 20: 1';/ 
DI 20: 1';1 
IN 21: 03 
DI 21: 0;::: 
IN 17:10 
DI 17: 10 
IN 18:00 
DI 18: 00 
IN 1:3: 50 
DI 18: 50 
IN 20:2!'j 
DI 20:25 
IN 21: 09 
DI 21: 0';1 

IN 21: 55 
DI 21: 55 
IN 23: 19 
DI 23: l''iI 

P M 

2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 

CONDo 
WMHO) 

135, 
-9999, 

130, 
-9999. 

130. 
-99';19. 

130. 
-9999. 

125. 
-99';19. 

120. 
-9999. 

120. 
-9';>99. 

120. 
-95'99. 

120. 
-9','99. 

1:32. 
-9~/9-;1. 

1::::000. 
--:/9'~/9. 

1::::0. 
-9999. 

130. 
-9999. 

130. 
-995"/9. 

1::::2. 
-99'3"19. 

131. 
-99'n, 

TIDE 

-0, 9 
-9, 9 
-1. 2 
-9, 9 
-0. 9 
-9.9 
-1. 0 
-9.9 
-0. I;, 
-9. 9 

O. 0 
-9. 9 

O. 3 
-9. 9 
-0. 3 
-9. 9 

O. 5 
-9. 9 
-1. 0 
-9.9 
-0. 6 
-·'iI.9 
-0. 3 
-9. 9 

0, 1 
-9. 9 

O. 3 
-9. 9 

0, ;::: 

-9. 9 
O. 1 

-9. 9 

VIABlLITY- A=ALJVE; S..:STUNNED; D=DEAD 

TEMP, 
(C) , 

22. 0 
28.0 
21. 0 
28. 0 
1";1,5 
28, 0 
18. 0 
27. 5 
17.0 
26. 0 
17.0 
23. 5 
17.0 
20, 0 
17,0 
20. 0 
17,5 
20, 0 
1';/, ° 
27. 0 
18. 0 
26.0 
17.2 
..... /C'" C" 
......... '. V 

1"', ? 0;;.0. _ 

22. 5 
18. 0 
2:3. 0 
18, 0 
2:;:.5 
18.0 
20.5 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

S 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 

.0 
o 
o 

'0 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

PUMP STATUS- P"" U OF PUMPS OPERATING; M=MODE OF OPERATION 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 

-', 

3 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
1 
o 
o 

(F==FULL - TooTHROTTLED - X==UNKNOHN) 
ST=STATIONI DI=DISCHARGE; IN=INTAKE 

1. 3-10 

NUMBER OF INDIVIDUALS 

6 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
1 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 

48 HRS 

A D 

(I 

o 
o 
I) 

I) 

o 
o 
(I 

o 
I) 

o 
o 
o 
I) 

I) 

o 
(I 

o 
o 
I) 

(I 

(I 

o 
I) 

(I 

o 
(I 

o 
o 
o 
(I 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 

72 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 

( 

96 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 



( ""--~'. ( 

ENTRAINMENT VIABILITY-STRIPED BA::S- LARVAE 

NUM6ER OF INDIVIDUALS 

-----------------------------------------------~-------------------------
INITIAL 3 HRS 6 HRS 12 HRS 24 HRS 48 HRS 72 HRS 96 HRS 

CONDo TEMP. ----------- ------- ------- ------- ------- ------- ------- -------
DATE ST TIME P M (UMHO) TIDE (C) A S D A D A D A D A D A 0 A 0 A D 

-------- ------
06/11/76 IN 00:03 2 X 132. O. 0 IS. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/11/76 DI 00:03 o X -~'999. -9.9 21. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/11/76 IN 00:45 2 X 133. -0. 2 IS. 7 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
06/11/76 DJ 00:45 o X -~'999. -9.9 21.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01;./16/76 IN 17: 12 2 X 150. -0. 3 21. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/16.176 DI 17: 12 o X -9999. -9:9 28. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0/:,./16/76 IN 18:02 2 X 150. -0. 4 21.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/11: .. .176 DI 18:02 o X -~1999. -9. <) 2:=:.5 0 0 1 0 1 0 1 0 1 0 1 I) 1 0 1 0 1 
06/16176 IN 18:53 2 X 145. -O.b 21. 0 0 1 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
01;./16/76 DI 18;53 o X -~'999. -9. 9 29. 0 0 3 3 0 6 0 6 0 6 0 6 0 6 0 6 0 6 
01;,/16176 IN 19:39 2 X 150. -0. 8 22. 0 2 0 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 
06/16.176 DI 19: 3~/ o X -~)99·;:t. -9. 9 30. 5 0 3 4 0 7 0 7 0 7 0 7 0 7 0 7 0 7 
06.116/76 IN 20:24 2 X 160. -0. 8 21. 5 1 1 0 1 1 1 1 (I 2 0 2 0 2 0 2 0 2 
06/16176 D1 20:24 o X -<)';;99. -9. 9 30. 5 0 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 
06/16/76 IN 21: 11 2 X 145. -0. 8 21.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ob/lb/76 DJ 21: 11 o X -9999. -9. 9 30. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/16/76 IN 22:36 2 X 140. -0. 7 20. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/16/76 DI 22:36 o X -~j99$"1. -9. 9 29. 0 1 0 1 1 1 1 1 0 2 0 2 0 2 0 2 0 2 
06/16/76 IN 23:40 1 X 130. -0. 4 20. 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
06/11.:./76 01 23:40 o X -99~/9. -9.9 34. 0 0 1 0 1 0 0 1 0 1 0 1 0 1 0 1 0 1 
06/17/76 IN 00:21 1 X 130. -0. 2 19.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0/,,/17/76 [II 00:21 o X -9999. -9. 9 24. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/17171:. IN 16:48 2 X 150. -0. 2 20.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/17/76 Dr 16:43 o X -9999. -9. 9 2:3. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0/;./17/76 IN 17:29 2 X 160. -0. 3 21. 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
06/1-,/76 DJ 17:29 o X -9999. -9. 9 28. 0 0 3 0 1 2 1 2 1 2 1 2 1 2 1 2 1 2 
0/,,/17/76 IN 18:09 2 X 170. -0. 4 21. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/17/76 DI 18: 0'" o X -9999. -9. 9 28. 0 0 2 0 0 2 0 2 0 2 0 2 0 2 0 2 0 2 
06/17/76 IN 18: 4';> 2 X 170. -0. 3 1~/. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ol,,/17/76 [II 18:49 o X -9999. -9. 9 28. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/17176 .IN 19:27 2 X 150. -0. 7 21. 5 5 0 2 5 2 5 2 5 2 5 2 4 3 1 6 0 7 
o,~./ 17/76 DI 1-;1: 27 o X -';>999. -9. 9 27. 0 3 0 2 0 5 0 5 0 5 0 5 0 5 0 5 0 5 

I 

VIABILITY- A=ALIVE; S;;;STUNI"ED; D=[lEAD 

PUMP STATUS- p;:; fl OF PUMPS OPERATING; M=MODE OF OPERATION 
(F=FULL - T~THROTTLED - X=UNKNOWN) 

ST"'STATIONI DI"'DISCHAlxGEI I N'"'INTAKE 

1. 3-11 



( 
~" .... 

ENrRAINMENT VIABILITY-STRIF'ED BASS- LARVAE 

DATE 

06/17176 
06/17/76 
06/17/76 
06/17/76 
06/17/76 
06/17/76 
06/17/76 
06/17/71.:-
06/17/76 
06/17/76 
06/17/76 
06/17/76 
06/1\3/76 
0/:,-/1 :3/76 
06/2:3/76 
06/2:3/7/:-
06/2:3/76 
Of;./23/7b 
01:.123/76 
01;./23/76 
0/:;./2:3/76 
06/2'.3;/76 
01;./23176 
01;./23/76 
Ot123176 
0f:.,/2:-JJ7b 
01;·/23.176 
01;..123/76 
01;123/76 
01:../2:?->l76 
01:.·/23/76 
06.123176 

ST 

IN 
DI 
IN 
Dl 
IN 
Dr 
IN 
DI 
IN 
01 
IN 
DI 
IN 
DI 
IN 
Dr 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
01 
IN 
DI 
IN 
DI 
IN 
DI 

TIME P M 

20:0";1 
20;09 
20:50 
20:50 
21: 5-;1 
21: 5';'1 

22: 40 
22;40 
?":\.,?? _w. __ 
23:22 
23:59 
23: 5'~1 
00:40 
00:40 
16:35 
16:35 
17:28 
17: 2:::; 
18: 14 
18; 14 
19:00 
1';1: 00 
19;42 
1'~; 42 
20:26 
20:26 
21: 10 
21:10 
22:27 
22:2.7 
2~:: 0:3 
23:0::: 

2 X 
o X 
2 X 
o X 
2 X 
o X 
'2 X 
o X 
'2 X 
o X 
1 X 
o X 
1 X 
o X 
2 X 
o X 
2 X 
o X 
'2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 

CONDo 
<UMHO) 

leo. 
-9999. 
-9999. 
--;/999. 

190. 
-9999. 

185. 
-99';/9. 

145. 
-999';1. 

140. 
-9999. 

130. 
-9999. 
-9~/99. 

-999~/. 

-S"/99';I. 
-9999. 

150. 
-9999. 
-9999. 
-9'S'1~~/9. 

-$999. 
-$5i 99. 
-9999. 
-9·~1'79. 

220. 
-9999. 
-9995'. 
-9999. 
-9';J99. 
-9';15/9. 

TEMP. 
TIDE (C) 

-0.8 
-9. 9 
-0. 9 
-9.9 
-1. 0 
-9. 9 
-0.9 
-9.9 
-0. 8 
-9. ~I 
-0. 6 
-9. 9 

O. 4 
-9. 9 
-0. 6 
-)'1. ·~I 

-0. 4 
-9. ',1 
-0. 2 
-9.9 
-0. 1 
-9. 9 
-0. 1 
-9. 9 

O. 1 
-9. 9 

O. 2 
-';1, '9 

. O. 0 
-9. 9 
-0. 3 
-9. 9 

21. 5 
27. 0 
27. 0 
27. 0 
22. 0 
27. 5 
21. 0 
25. 5 
19.0 
28.0 
20. 0 
26, 0 
20. 0 
25. 0 
22. I) 
31. :5 
22. 1 
::::1.0 
21. :3 
31. 0 
22. 0 
31.0 
22. I) 

31. I) 

22.5 
31.5 
22. 7 
31.0 
23. I) 

29. 5 
22. 5 
27. 5 

V I ~,B I LI TY- A=ALI VEl S=-STUNNEDi D=DEAD 

INITIAL 

A 

I) 

1 
o 
o 
o 
I) 

1 
2 
6 
2 
5 
9 
1 
1 
o 
o 
o 
o 
o 
o 
1 
o 
4 
o 
2 
o 
2. 
2 
o 
o 
2. 
1 

S 

o 
o 
o 
o 
o 
o 
I) 

1 
I) 

I) 

o 
4 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
2 
o 
2 
o 

PUMP STATUS- p= It OF PUMF'S ,OPERATINGi M:::MODE OF OPERATION 

D 

1 
o 
o 
o 
o 
o 
1 
4 
3 
2. 
o 
4 
o 
2. 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
:3 
o 
1 
o 
1 
1 
o 

( -.. .. 

3 HRS 

A D 

o 
1 
o 
I) 

o 
o 
1 
3 
3 
2 
5 

10 
1 
1 
o 
o 
o 
o 
o 
o 
1 
o 
4 
o 
o 
o 
2 
2 
o 
o 
4 
o 

1 
o 
o 
o 
o 
o 
1 
4 
6 
2 
o 
7 
o 
2 
o 
o 
(I 

o 
o 
o 
o 
1 
o 
o 
3 
4 
1 
1 
2 
1 
1 
1 

(F=FULL - T-'THROTTLED - X=UNKNOWN) 
ST;STATIONi DI""DISCHARGEi Il\=INTAKE 

1. 3- 12 

NUMBER OF INDIVIDUALS 

b HRS 

A D 

o 
o 
o 
o 
o 
o 
1 
2. 
3 
2 
5 

10 
1 
1 
o 
I) 

o 
o 
o 
o 
1 
o 
3 
o 
o 
o 
2 
2. 
o 
o 
3 
o 

1 
1 
o 
o 
o 
o 
1 
5 
b 
2 
o 
7 
o 
2 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
3 
4 
1 
1 
2 

~, ... 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
1 
2 
3 
1 
4 
8 
1 
1 
o 
o 
o 
o 
o 
o 
1 
o 
3 
o 
o 
o 
2. 
2 
o 
o 
3 
o 

1 
1 
o 
o 
o 
o 
1 
5 
6 
3 
1 
9 
o 
2 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
3 
4 
1 
1 
2 
1 
2 
1 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
1 
o 
3 
1 
4 
7 
1 
1 
o 
o 
o 
o 
o 
o 
1 
o 
3 
o 
o 
o 
2 
2. 
o 
o 
3 
o 

1 
1 
o 
o 
o 
I) 

1 
7 
6 
3 
1 

10 
I) 

2 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
3 
4 
1 
1 
2 
1 
2. 

48 HRS 

A D 

o 
o 
o 
o 
o 
I) 

1 
o 
2 
1 
4 
6 
1 

o 
o 
I) 

I) 

o 
o 
1 
I) 

:;: 
o 
I) 

(I 

2 
.2 
o 
(I 

2 
o 

1 
1 
o 
o 
I) 

o 
1 
7 
7 
3 
1 

11 
o 
2. 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
3 
4 
1 
1 
2 
1 
3 
1 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
1 
o 
2 
1 
4 
6 
1 
1 
o 
I) 

o 
o 
o 
o 
1 
o 
3 
o 
o 
o 
2 
2 
o 
o 
2 
o 

1 
1 
o 
o 
o 
o 
1 
7 
7 
3 
1 

11 
o 
2. 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
3 
4 
1 
1 
2 
1 
3 
1 

96 HRS 

A D 

o 
o 
o 
o 
o 
I) 

o 
o 
1 
1 
4 
6 
1 
1 
o 
o 
o 
o 
o 
o 
1 
o 
2 
o 
o 
o 
2 
2. 
o 
o 
2 
o 

1 
1 
o 
o 
o 
o 
2 
7 
8 
3 
1 

11 
o 
2 
o 
o 
o 
o 
o 
o 
o 
1 
2 
o 
3 
4 
1 
1 
2 

3 



- ....... 

ENTRAINMENT VIABILITY-STRIPED BASS- LARVAE 

DATE ST 

01;../23/76 IN 
06/23/76 01 
06/24/76 IN 
06/24/76 DI 
0~,/24/7~, IN 
06/24.176 01 
06/24/76 IN 
01;./24/76 DI 
06/24/76 IN 
0/:,,/24/76 DI 
01,;./24/76 IN 
06/24/76 DI 
01;./24/76 IN 
06/24/76 DI 
0{,./24/76 IN 
01;./24176 DI 
06/24/76 IN 
01;./24/76 DI 
06.124/76 IN 
06/24/76 01 
0(,/24.176 IN 
0(:,124176 Dl 
06/24/76 IN 
0/;./24,/76 DI 
01;../25/76 IN 
06.1'L5/76 Dl 
Oi>/:·>~;/76 IN 
0/:,/25/76 DI 
0,:".128176 IN 
06128176 DI 
01;../28/76 IN 
01,,/28/76 01 

TIME P M 

23:55 1 X 
23:55 0 X 
00:35 1 X 
00:35 0 X 
16:28 2 X 
16:28 0 X 
17: 10 2 X 
17: 10 0 X 
17:53 2 X 
17: 5:::: 0 X 
18:36 2 X 
18:36 0 X 
19: II;. 2 X 
H': 16 0 X 
20:04 2 X 
20:04 0 X 
20:45 2 X 
20:45 0 X 
22: 11 2 X 
22: 11 0 X 
22:53 1 X 
22:5:3 0 X 
23: ~:5 1 X 
2::::: 3~3 0 X 
00: 18 1 X 
00: 18 0 X 
00: 5·;-' 1 X 
00:59 0 X 
17:34 2 X 
17: :34 0 X 
It:: 33 2 X 
18:33 0 X 

CONDo 
WMHO) 

-S'999. 
-5'999. 

260. 
-'5"'9°;-1'7. 

1 ~-, '-"..:... 

-5'999. 
-~'999. 
-99~/-;;. 

-~";>~/9. 
-S",9;J 5"1 9. 
-S'9·;-"'~. 
-~)·;)9';). 

-~i999. 

-9999. 
410. 

--~i·~/999 

-99':,1'3). 
-~)9·;-"9. 

-~)~/99. 

-~)5199_ 

-~)999. 

-~.)9;/9. 

-9';1';19. 
-9999. 
-9999. 
-'j/9';I';). 

600. 
-95""°;;+9. 

1000. 
950. 

-'i>999. 
-°i''i/99. 

TIDE 

-0. 4 
-9.9 
-0. '5 
-5/.9 
-0. 9 
-9.9 
-0. 7 
-9.9 
-0. 5 
-S"/.9 
-0. 3 
-9. 9 
-0. 1 
-9. 9 

o. 0 
-9. -;; 

O. 1 
-9. 9 

O. 1 
-9. 9 
-0. 1 
-~/. '9 
-0. 1 
-.~. 9 
-0. 3 
-9. -;> 
-0. 4 
-;1.9 
-0. 9 
-"-'.9 
-0. 9 
-.~. 'S'I 

VIABILlTY- A=ALIVEl S~STUNNED; D=DEAO 

TEMP. 
(C) 

23. 0 
28.5 
23. 1 
30.0 
24. 5 
32. 5 
?? ~ __ • ;,.J 

32.0 
22. 5 
31. 0 
22. 5 
31. 0 
22. 5 
29.0 
22. 5 
29. 5 
..-,'/ co ..... _ .. ..} 

29. 0 
...,"-0 c:" 
":,,.J. ;..J 

30. 0 
23. 0 
29. 0 
23.0 
29. 0 
2::::.5 
29. 0 
24. 0 
29. 0 
27.0 
33. 0 
25.0 
34. 0 

A 

INITIAL 

6 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
2 
3 
2 
1 
1 
:2 
o 
1 
o 
1 
1 
o 
o 
o 
o 
o 
o 

S 

1 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 

F'UI1P SH\TUS- P= n OF PUMPS OPERATINGI M"'MODE OF OPERATION 

D 

1 
3 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
2 
1 
7 
1 
o 
o 
3 
o 
o 
1 
o 
o 
:2 
o 
3 
o 
o 

3 HRS 

A 0 

7 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
2 

2 
2 
o 
1 
2 
o 
1 
o 
1 
1 
o 
o 
o 
o 
o 
o 

1 
3 
o 
1 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
3 
:2 
7 
2 
o 
o 
3 
o 
o 
2 
o 
o 
2 
o 
3 
o 
o 

(F"'FULL - T"'THROTTLED - X=lINKNOWN) 
ST=STATION; DI=DISCHARGEl I'I=INTAKE 

1. 3-13 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

6 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
2 
1 
o 
1 
o 
o 
1 
o 
1 
1 
o 
o 
o 
o 
o 
o 

2 
'3 
o 
1 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
1 
3 
:2 
8 
:2 
o 
2 
3 
o 
o 
2 
o 
o 
2 
o 
3 
o 
o 

12 HRS 

A D 

6 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
2 
1 
o 
1 
o 
o 
1 
o 
1 
1 
o 
o 
o 
o 
o 
o 

2 
:3 
o 
1 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
1 
3 
2 
8 
2 
o 
2 
3 
o 
o 
2 
o 
o 
2 
o 
3 
o 
o 

24 HRS 

A D 

5 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
2 
1 
o 
1 
o 
o 
1 
o 
1 
1 
o 
o 
o 
o 
o 
o 

3 
3 
o 
1 
o 
o 
I) 

o 
1 
o 
o 
o 
1 
o 
1 
3 
2 
8 
:2 
o 
2 
3 
o 
o 
:2 
o 
o 
2 
o 
3 
o 
o 

48 HRS 

A 0 

.,. 
• ..1 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
(I 

1 
1 
2 
1 
o 
1 
o 
o 
1 
I) 

1 
1 
o 
o 
o 
o 
o 
o 

:3 
:3 
o 
1 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
1 
3 
2 
8 
2 
o 
2 
3 
o 
o 
:2 
o 
o 
:2 
o 
3 
o 
o 

72 HRS 

A D 

5 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
1 
1 
:2 
1 
o 
1 
o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
o 
o 

3 
3 
o 
1 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
1 
3 
2 
8 
2 
o 
:2 
:3 
o. 
o 
3 
o 
o 
2 
o 
3 
o 
o 

( 

96 HRS 

A D 

'5 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
2 
1 
o 
1 
o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
o 
o 

3 
3 
o 
1 
o 
o 
o 
o 
1 
o 
o 
o 
1 
o 
1 
3 
2 
8 
2 
o 
:2 
3 
o 
o 
3 
o 
o 
2 
o 
3 
o 
o 



( 

ENTRAINMENT VIABILITV-STRIPED BASS- LARVAE 

DATE ST 

06128/76 IN 
06/28/76 DI 
06/28/71:.. IN 
01.:.·/28/76 DI 
06/28/76 IN 
06/2:3/76 01 
06/28176 IN 
06/28176 DI 
(1(; . ./2:3/76 IN 
01.:../28.171.:., D I 
06/2';1176 IN 
06/2',1176 D I 
06/2',1176 IN 
06 1 2',1.1 It, 01 
06/29176 IN 
01.:../2':" /7 6 D I 
06129.176 IN 
06/29/76 DI 
01.:.·/29/76 IN 
06129/76 01 
06/29/71.:., IN 
06/29.176 DI 
06/2';1/76 IN 
06/2',1176 DI 
0/:../2';'/76 IN 
01;../2';'.176 [II 
06129/76 IN 
01;../29/76 DI 
06/29/76 IN 
06/2';'176 01 
06/30176 IN 
06/30/76 DI 

TIME 

19:23 
19:23 
20:02 
20:02 
20;51 
20;51 
21: 33 
21: 33 
23:25 
23:25 
00:0:3 
00;08 
00;43 
00:43 
18: 2:3 
18;23 
19; 15 
19; 15 
20:00 
20:00 
20:47 
20:47 
21: 29 
21: 29 
22: 11 
22: 11 
22:54 
22:54 
23;35 
2:3:35 
00:22 
00:22 

P M 

2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
1 X 
o X 
2 X 
o X 
2 X 
o X 
2. X 
o X 
2 X 
o X 
2. X 
o X 
2 X 
o X 
1 X 
o X 
1 X 
o X 
1 X 
o X 

COND, 
(lJMHO) 

-9999. 
-9999. 
-9999. 
-')';'99. 

1000. 
-9999. 
-';/999. 
-';'999. 
-99';'9. 
-9 S"I9 ';.t. 
-9999. 
-9999. 

1050. 
-'il999, 

670. 
-99";19. 
-.99~/9. 

-9':,1S"/9. 
-9999. 
-99'il9, 
-9999. 
-9999. 

390. 
-9999, 
-9';1':'>9. 
-9999. 
-9999, 
-9999. 
-9999. 
-9·il99. 

760. 
-9999. 

TIDE 

-0.8 
-9.9 
-0.6 
-9. 9 
-0. 2 
-9. 9 

O. 0 
-5/,9 

O. 3 
-9. 9 

O. 2 
-9.9 
-0. 2 
-'i'.9 
-0. '9 
-';>.9 
-0. 9 
-9. 9 
-1. 0 
-9. '9 
-0. 6 
-9.9 
-0. 3 
-9. '9 

O. 0 
-9. 9 

O. 2 
-9. 9 
0.3 

-9. 9 
O. 3 

-9. ';J 

VJABILITV- A=ALIVEI S=STUNNEDI D=DEAD 

TEMP. 
(C) 

24. 0 
34. 0 
24. 0 
32. 5 
23. 5 
3:3. 0 
24. 0 
32. 5 
24. 0 
:30.0 
24. 0 
31. 0 
24. 0 
3:3.0 
24. 9 
33. 0 
25. 0 
31. 0 
25. 0 
32. 0 
24. 0 
31. 0 
23. 7 
31. 5 
24. 0 
30. 0 
24·.0 
30. 0 
24. 0 
2';'.5 
.... 1·':) E:'" 
",-w. oJ 

29. 5 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
1 
1 
o 
1 
o 
1 
o 
o 
o 
o 
o 
4 
5 
o 
4 
o 
3 
o 
4 
4 

S 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
o 
o 
o 
3 

PUI1P STATUS- P= # OF PUMPS OPERATIN(;1 M=MODE OF OPERATION 

o 

o 
1 
1 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
1 
1 
o 
2 
1 
1 
2 
2 

( 
~, 

3 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
(l 
1 
1 
o 
1 
2 
o 
1 
o 
1 
o 
o 
o 
o 
o 
4 
:;; 
o 
4 
1 
3 
o 
4 
4 

o 
1 
1 
o 
o 
o 
o 
o 
o 
1 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
2 
1 
o 
2 
1 
1 
2 
5 

(F=FULL - T=THROTTLED - XcUNKNOWN) 
ST""STATION; OI==DISCHARGEi H!=INTAI(E 

1. 3-14 

NUMBER OF INDIVIDUALS 

6 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
1 
1 
o 
1 
o 
1 
o 
o 
o 
o 
o 
4 
5 
o 
3 
1 
2 
o 
4 
4 

o 
·1 
1 
o 
o 
o 
o 
o 
o 
1 
1 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
2 
1 
1 
2 
2 
1 
2 
5 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
1 
o 
1 
o 
1 
o 
o 
o 
o 
o 
4 
4 
o 
2 
1 
1 
o 
4 
2 

o 
1 
1 
o 
o 
o 
o 
o 
o 
1 
2 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
3 

2. 
2 
3 
1 
2 
7 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
4 
4 
o 
2 
1 
1 
o 
4 
2 

o 
1 
1 
o 
o 
o 
o 
o 
o 
1 
2 
1 
o 
1 
o 
o 
o 
1 
o 
o 
o 
1 
o 
1 
3 
1 
2 
2 
3 
1 
2 
7 

48 HRS 

A D 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
(I 

I) 

(I 

1 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
4 
4 
<) 

2 
1 
1 
o 
4 
~, 

.:. 

o 
1 
1 
o 
o 
o 
o 
o 
o 
2 
2 
1 
o 
1 
o 
o 
o 
1 
o 
o 
o 
1 
o 
1 
3 
1 
2 
2 
3 
1 
2 
7 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
4 
2 
o 
1 
1 
1 
o 
4 
1 

o 
1 
1 
o 
o 
o 
o 
o 
o 
2 
2 
1 
o 
1 
o 
o 
o 
1 
o 
o 
o 
1 
o 
1 
5 
1 
3 
2 
3 

2 
S 

96 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
2 
2 
o 
1 
o 
1 
o 
4 
o 

o 
1 
1 
o 
o 
o 
o 
o 
o 
2 
2 
1 
o 
1 
o 
o 
o 
1 
o 
o 
o 
1 
o 
3 
5 
1 
3 
3 
3 
1 
2 
9 



( --'. 

ENTRAINI"IENT VIABILITY-STRIPED BASS- LARVAE 

DATE 

0(;../30/76 
Ot./30/76 
06/30/76 
06r:':O/76 
06/30/76 
0(./30/76 
06/'30/76 
Ol./30/7/J 
0'-'/80/76 
06/30/76 
01.:./30/7t· 
06/30/76 
0/.:../3()/76 
06/30/76 
0/.:../:3.:0/76 
06/:3.:0/76 
07/01/76 
07/01/76 
07/01/76 
0?/01/76 
07/01/76 
07/01/76 
07/01/76 
07/01/76 
07/01/76 
07/01/76 
07/01/76 
01/01/76 
07/01/76 
07/01/76 
07/01/76 
07/01/76 

ST 

IN 
01 
IN 
DI 
IN 
Dl 
IN 
01 
IN 
[II 

IN 
DI 
IN 
[II 

IN 
DI 
IN 
[II 

IN 
DI 
IN 
01 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
Dr 

TIME P M 

16:40 
16:40 
17:44 
17:44 
18:33 
18: :3.:3 
20; 18 
20: 18 
21: 0:3 
21: 03 
22:02 
22:02 
22: 5:3 
22:53 
23:40 
23:40 
00:25 
00:25 
19; 2';-' 
19: 2';1 
20:21 
20:21 
21: 05 
21:05 
21: 49 
21: 49 
22:32 
22:32 
23:22 
23:22 
23:59 
23:59 

2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
:2 X 
o X 
1 X 
o X 
1 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
1 X 
o X 
1 X 
o X 

CONDo 
WMHO) 

1200. 
-S'999. 
-$'';''99. 
-S'99';'1. 
-$'999. 
-S/9-:1'S". 
-'i·9·~9. 

-S'9~/9. 

-~'999. 

-~'999. 
-~/999. 

-S'·~·?,9. 

-9999. 
-~)99·? 

-99'i19. 
-';I·n9. 
-9999. 
-~i9~i9. 

25"/0. 
-~)99·~/. 

-99519. 
-999'7'. 
-9999. 
--99*'iJ~/. 

-~)999. 

-9995', 
-9999. 
-')',";>9. 
-~i)999. 

-';>99';>. 
-')9';/9. 
-';'-999. 

TEMP. 
TIDE (C) 

-0. 3 
-9. 9 
-0. 6 
-9. 9 
-0. 7 
-9. 9 
-0. 7 
-9. 9 
-0. 4 
-,9. S"' 
-0. 2 
-9. 9 

O. 0 
-9. 9 

O ". ...... 
-'i1.9 

O. 4 
-.~. -;1 
-0. 7 
-9. 9 
-0. 8 
-9. 9 
-0. 8 
-9. 9 
-0. 5 
-9. 9 
-0. 3 

. -9. 9 
-0. 1 
-9. 9 

O. 0 
-9. 9 

23. 0 
33. 0 
25. 0 
28. 0 
25. 0 
33. t) 

25. 0 
32. 0 
25. 0 
32. 0 
24. 0 
32. 0 
24. 0 
:3.:1. 0 
24. 0 
30. 5 
24. 0 
:3.:0.0 
23. 5 
3::::.5 
25. 0 
31. 0 
25. 5 
34. 0 
25. 0 
3:0:.0 
24. 5 
32. 5 
24. 0 
30. 0 
24. 5 
30. 5 

V I AD I LI TY- A"'ALI VEj S=STUNNEDI O=DEAD 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
1 
o 
O. 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 

S 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 

PUMP STATU$- P'" # OF PUMPS OPERATING; M'-=MODE OF OPERATION 

D 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
2 
o 
4 
o 
o 

" 
\ 

:3 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
I) 

I) 

I) 

o 
o 
1 
1 
o 
1 
I) 

o 
I) 

o 
o 
o 
o 
o 
I) 

Q 
o 

·0 
o 
2 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
2 

5 
o 
o 

(F=FIJLL - T"'THROTTLED - X==UNI(NOWN) 
ST=STATIONj DI=DISCHARGEi. IN:;:INTAI(E 

1. 3- 15 

NUMBER OF INDIVIDUALS 

6 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
2 
1 
5 
o 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
I) 

1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
1 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
2 
1 
:5 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
2 
1 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
2 
1 
5 
o 
o 

48 HRS 

A D 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
2 
1 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
2 
1 
7 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
2 
1 
1 

·0 

o 
o 
o 
o 
o 
o 
i 
o 
1 
o 
2 
1 
7 
o 
o 

( 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
2 
1 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
2 
1 
7 
o 
o 



·-..... ". 
( 
\ 

ENTRAINMENT VIABILITY-STRIPED BASS- YOLK SAC L 

NUMBER OF INDIVIDUALS 
---~-----------------~---------------------------------------------------

INITIAL 3 HRS 6 HRS 12 HRS 24 HRS 48 HRS 72 HRS 96 HRS 
CONDo TEMP. ----------- ------- ------- ------- ------- -------- ------- ---.-.---

DATE ST TIME P M WMHO) TIDE (C) A S D A D A D A D A D A D A D A D 
-------- ------
06/09176 IN 13:40 2 X 135. -0.9 22. 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
06/09/76 DI 13:40 o X -9999. -9. 9 28. 0 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 
Ot./09/76 IN 14: 3:3 2 X 130. -1. 2 21. 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
06/09/76 DI 14:38 o X -S'9;/9. -9. 9 28. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0(;./09/76 IN 15:25 2 X 130. -0.9 19.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01;,/09/76 rlI 15:25 o X -99';19. -9. 9 28. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/0(jl/71;, IN 16:20 2 X 130. -1. 0 18. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0[./09/76 DI 16:20 o X -$'999. -9. 9 27. 5 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
06/0';>/76 IN 17: II;, 2 X 125. -0. 6 17. I) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/09/76 DI 17: 16 o X -99$'9. -9. 9 26. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/09/76 IN 18:53 2 X 120. O. 0 17.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/09/76 DI 18:53 o X -~·999. -9. 9 23. 5 0 1 0 1 0 1 0 1 0 1 0 I) 1 0 1 0 1 
0/;./0')1176 IN 19:35 2 X 120. O. 3 17.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/0';>176 DI 19:35 o X -9999. -''iI.9 20. 0 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 
06/09/76 IN 20: 19 2 X 120. -0. 3 17.0 0 0 2 I) 2 0 2 0 2 0 2 0 2 0 2 0 2 
06/0$'176 DI 20: 19 o X -~)999. _~1. 9 20. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/09/76 IN 21: 03 2 X 120. O. 5 17.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/09/76 DI 21: 03 o X -9';19';1. -9.9 20. 0 O· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0/;./10/76 IN 17: 10 2 X 1'='':> ... _. -1.0 19.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0(,/10/76 DI 17: 10 o X -9999. -9.9 27. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0~;,/10/76 IN 18:00 2 X 1~~OOO. -0.6 18. 0 0 1 0 0 1 0 1 0 1 0 1 (I 1 0 1 0 1 
06/10/76 DI 1:3: 00 o X -~)·;199. -51.9 26. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/10/76 IN 18:50 2 X 130. -0. 3 17.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/10/76 Dr 1:3:50 o X -9999. -9. 9 25.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 
06/10/76 IN 20:25 2 X 1:::0. O. 1 18. 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/10/76 DI 20:25 o X -~)999. -9. 9 ':>? ~ 

J,;._ • .... 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/10176 IN 21: 09 2 X 130. O. 3 18. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06.110/76 01 21: 09 o X -9999. . -9. 9 23. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/10/76 IN 21: 55 2 X 132. O. 3 18.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0~:".l10/76 DI 21: 55 o X -9999. -9. 9 22=.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1)/;'/10/76 IN 23: 19 2 X 131. O. 1 18. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/1.0176 DI 23: 19 o X -99·n. -9.9 20. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

VIABILITY- A"'ALIVEI S=STUNNEDI D=DEAD 

PUMP STATUS- P'"' # OF PUMPS I)PERATINO; M~MODE OF OPERATION 
(F=FULL - T=THROTTLED - XcUNKNOWN) 

ST=STATIONI DI==DISCHAROEI 'IN=INTAI(E 
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ENTRAINI'1ENT VIABILITY-STRIP~D BASS- YOLK SAC L 

NUMBER OF INDIVIDUALS 
-------------------------------------------------------------------------

INITIAL 3 HRS b HRS 12 HRS 24 HRS 48 HRS 72 HRS 96 HRS 
CONDo TEMP. _ .... _-------- ------- ------- ------- ------- ------- ------- -------

DATE ST TIME P M <UMHO) TIDE (C) A S D A 0 A 0 A D A D A D A D A 0 
-_ .... _---- ------
06/11/76 IN 00:03 2 X 132. O. 0 lB. 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 0 0 
06/11/76 OJ 00:03 o X -9999. -9. 9 21.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/11/76 IN 00:45 2 X 133. -0. 2 18. 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/11/76 01 00:45 o X -9999. -9.9 21. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/16/76 IN 17:12 2 )( 150. -0.3 21. 0 1 0 0 1 0 1 0 0 1 0 1 0 1 0 1 0 1 
06/16/76 01 17: 12 o X -9999. -9. 9 28. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/16/76 IN 18:02 2 X 150. -0. 4 21. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/16/76 01 18:02 o X -9999. -9. 9 28. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/16/76 IN 18:53 2 X 145. -0. 6 21. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/16/76 01 18: 5:3 o X -9999. -9.9 29. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
O~,/lf:..176 IN 19:39 2 X 150. -0.8 22. 0 2 0 0 1 1 1 1 0 2 0 2 0 2 0 2 0 2 
06/16/76 DI 19:39 o X -99'n. -9.9 30. 5 0 1 0 1 0 1 0 0 0 1 0 1 0 1 0 1 
06/161"76 IN 20:24 2 X 160. -0. 8 21. 5 2 1 0 3 0 1 2 1 2 1 2 0 3 0 3 0 3 
06/16/76 01 20:24 o X -9999. -9. 9 30. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/16/76 IN 21: 11 2 )( 145. -0. 8 21. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/16/76 01 21: 11 OX -9999. -9. 9 30. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01:../16.176 IN 22:36 2 X 140. -0. 7 20. 5 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
06/16/76 DI 22:36 o X -95/99. -9. 9 29. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06116/76 IN 23: 40 1 X 130. -0. 4 20. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0/:,,/16/76 DI 23:40 o X -99';>9, -9. 9 34. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/17/76 IN 00:21 1 X 130. -0. 2 19.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OCf17/7/:.. DI 00:21 o X -9999. -9. 9 24. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/17/76 IN 16:48 2 X 150. -0. 2 20. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0/;.,117/76 DI 16:43 o X -9999. -9. 9 28. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o· 0 0 
06/17/76 IN 17:29 2 X 160, -0. 3 21. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01:.117/76 DI 17:29 o X -9999. -9. 9 2:3. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/17.176 IN 18:09 2 X 170, -0. 4 21. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01:../17/76 Dl 1B:09 o X -9999. -9. 9 28. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01:./17/76 IN 18:49 2 X 170. -0. 3 19.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/17.176 DI 18:49 o X ..... 9~/99. -9. 9 28. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01:.·/17/76 IN 19:27 2 X 150. -0. 7 21.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/17176 DI 19:27 o X -99~J9, -9, 9 27. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

VIABILITY- A=ALIVEl S=STUNNEDl ~=DEAD 

PUMP STATUS- P'" II OF PUMeS OPERATING. M"'MODE OF OPERATION 
(F=FULL - T=THROTTLED - X=UNKNOWN) 

ST"-'STATlONI DI",OISCHARGEI .IN=INTAKE 

1. 3- 17 
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ENTRAINMENT VIABILITY-STRIPED BASS- YOLK SAC L 

DATE 

06/17/76 
06/17/76 
06/17/76 
06/17/76 
06/17/76 
01.:../17/76 
01;,/17/76 
06/17/76 
06/17/76 
06/17/76 
06/17/76 
01;;./17/76 
06/18/76 
06/18/76 
06/23/76 
06/23/76 
06/23/76 
0/,:,/23/76 
0(,/23/76 
06/23/76 
06/23/76 
06/23/76 
06/23/76 
06.123/76 
0£,/2:::;/76 
0(:,/23176 
06/23/76 
06/23/76 
0,,,,/23/76 
0,':,/23/76 
0/:..123/76 
06/23/76 

ST TIME P M 

IN 20:09 
01 20: 0'" 
IN 20:50 
[II 20;50 
IN 21:59 
DI 21: 5';; 
IN 22:40 
01 22:40 
IN 23:22 
01 23;22 
IN 23:59 
DI 23: 5'~1 
IN 00:40 
01 00:40 
IN 16:35 
DI 16: 3t,\ 
IN 17:28 
DI 17: 28 
IN 18: 14 
01 18: 14 
IN I';': 00 
DI 1 ~/: 00 
IN 19:42 
DI 19:42 
IN 20:26 
01 20:26 
IN 21; 10 
01 21:10 
IN 22;27 
01 22:27 
IN 23; 0:3 
01 23;08 

2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
1 X 
o X 
1 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2: X 
o X 
2 X 
o X 
2 X 
o X 

CONDo 
el'MHO) 

180. 
-$'999. 
-$'999. 
-$·~/99. 

190. 
-~'9·~9. 

185. 
-~'999. 

145. 
-~'999. 

140. 
-9~/99. 

130. 
--~/999. 

-9999. 
-999";1, 
-9999. 
-~/·~9-;1. 

150. 
-9-;'';1';>. 
-~)999. 

-~J9'iJ9. 

-99519. 
-9995'. 
-9-;";/9, 
-9999. 

220. 
-9999. 
-999'i'. 
-9·~/~/9. 

-9~'99. 
-999';1. 

TEMP. 
TIDE ec) 

-0. 8 
-9. 9 
-0. 9 
-.~. 9 
-1. 0 
-9. 9 
-0. 9 
-9. 9 
-0. 8 
-9. 9 
-0. 6 
-9. 9 

O. 4 
-9. 9 
-0. 6 
-9. 9 
-0. 4 
-9. 9 
-0. 2 
-9. 9 
-0. 1 
-9. 9 
-0. 1 
-9. 9 

O. 1 
-9. 9 

O. 2 
-9. 9 

O. 0 
-9. 9 
-0. 3 
-9. 9 

21. 5 
27. 0 
27. 0 
27. 0 
22. 0 
27. 5 
21. 0 
.... ,c::- c: 
<#1- 0 ..). -.) 

19.0 
28. 0 
20. 0 
26. 0 
20. 0 
25. 0 
22.0 
31. 5 
22. 1 
.31. 0 
21. 8 
::::1. 0 
22. 0 
31. 0 
22. 0 
31. 0 
22.5 
31. 5 
22. 7 
31. 0 
23. 0 
29. 5 
22. 5 
27. 5 

VIABILITY- A:;ALIVEl S=STUNI~EOi D""DEAO 

INITIAL 

A 
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PUMP STATU3- P= ij OF PUMPS OPERATINGI M=MOOE OF OPERATION 

D 
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(F-FULL - T=THROTTLED - X=lINKNOWN) 
ST=STATIONi DI=DISCHARGEIIN""INTAKE 

1. 3-18 

NUMBER OF INDIVIDUALS 
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ENTRAINl'1ENT VIABILITY-STRIPED BASS- YOLK SAC L 

NUMBER OF INDIVIDUALS 
-----------~-------------------------------------------------------------

INITIAL 3 HRS 6 HRS 12 HRS 24 HRS 48 HRS 72 HRS 96 HRS 
CONDo TEMP. ----------- ------- ------- ------- ------- ------- ------- -------

DATE ST TIME P M WMHO) TIDE (C) A S D ~ 0 A 0 A 0 A 0 A D A 0 A D -------- ------
06/23/76 IN 23:55 1 X -9999. -0. 4 23. 0 0 0 0 0 0 0 0 0 0 0 0 (I 0 0 0 0 0 
06/23/76 01 23:55 o X -9999. -9. 9 28. 5 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 
06/24/76 IN 00:35 1 X 260. -0. 5 23. 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 01 00:35 o X -9999. -9. 9 30. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 IN 16:28 2 X 162. -0. 9 24. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 01 16:28 o X -9999. -9. 9 32. 5 0 0 0 0 0 0 0 0 0 0 0 (I 0 0 0 0 0 
Ot./24/76 IN 17: 10 2. X -9999. -0. 7 22. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 01 17: 10 o X -9999. -9. 9 32. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 
06/24/76 IN 17:53 2 X -9·~99. -0. 5 ":"I? C': ..._ ...... 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 01 17:53 o X -~'999. -9. 9 31. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 IN 18:36 2 X -9~J9';J. -0. 3 22. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 DI 18:36 6 X -99':.'9. -9. 9 31. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 IN 19: 16 :2 X -9999. -0.1 22. 5 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
06/24/76 01 19: 16 o X -99519. -9. 9 29. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 IN 20:04 2 X 410. O. 0 22. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 01 20:04 o X -9999. -9. 9 29. 5 1 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 
0/;./24/76 IN 20:45 2 X -99;'9. o. 1 22. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 01 20:45 o X -99·;l·;l. -9. 9 29. 0 0 1 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
06/24/76 IN 22: 11 2 X -9;';'9. o. 1 ?'=' c-_~. -.J O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0/:,,/24/76 01 22: 11 o X -99','9. -9. 9 30. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0/::,,/24/76 IN ~2:~3 1 X -9999. -0. 1 23. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0(;;./24/76- 01 22:53 o X -999'";), -';l. 9 2";1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 IN 2:3: 35 1 X -95/;/9. -0. 1 23. 0 0 (I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/24/76 01 23:35 o X ····JiJ'iI99. -9. S", 29. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 
06/25./76 IN 00: 1:3 1 X -99';'9. -0. 3 23. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
06/25/76 01 00: 18 o X -'19'19. -9.51 29. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0/:../25/76 IN 00: 5':- 1 X 600. -0. 4 24. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ot/25/76 01 00: 5',' o X -9':-99. -9. 9 29. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0(;;./28/76 IN 17: :;:4 2 X 1000. "-0. 9 27. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0(;;./28/76- 01 17:34 o X 950. -9. 9 33. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0(;;./28/76 IN 18: :::3 2 X -9999. -0. 9 25. 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
0/::../28176 DI 18:33 o X -9999. -9. 9 34. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

VIABILITY.., A"'ALIVEI S=STUNNEOI O"'DEAD 

PUNP STATUS- p= it OF PUMPS OPERATINGI M-MODE OF OPERATION 
(F~FULL - T"'THROTTLED - X=UNKNOWN) 

ST"'-'STATION; DI"'DISCt-lAROEI . III:=INTAKE 

1. 3- 19 
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ENTRAINI'IENT VIABILITY-BAY ANCHOVY- LARVAE 

NUMBER OF INDIVIDUALS 

------------~------------------------------------------------------------
INITIAL 3 HRS 6 HRS 12 HRS 24 HRS 48 HRS 72 HRS 96 HRS 

CONDo TEMP. ....._---------- ------- ------- ------- ------- ------- ------- -------
DATE: ST TIME P M (UMHO) TIDE (C) A S D A D A D A D A D A D A D A D 

-------- -_._--- --- ---
07/02/76 IN 00:42 1 X 205. O. :2 24.5 0 0 0 0 0 O· 0 0 0 0 0 0 0 0 0 0 0 
07/02176 Dl 00:42 o X -5'999. -9. 9 31. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14/76 IN 17:23 2 X -S·999. -0.6 27. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14/76 DI 17:23 2 X -S'999. -0. (;, 35. 0 0 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 
07/14-./76 IN 18: 14 2 X 200. -0. 7 24. 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
07/14/76 DI 18:14 o X -S·999. -0. 7 32. 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
07/14/76 IN 18:58 1 X -~'9;19. -0. 8 27. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0~'/14/76 01 18:58 o X -'Sf9;/~J. -0. 8 31.0 0 0 1 I) 1 0 1 0 1 0 1 0 1 0 1 0 1 
0~'/14/76 IN I';": 46 1 X -S'999. -0. '9 26. 5 0 0 0 0 0 I) I) 0 0 0 0 0 0 0 0 0 0 
0~'/14/76 01 1';": 46 f X -~'S'"1";/9. -9. "7 28. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
O~'/14/76 IN 20:56 1 X -9·~J99. -0. 7 26. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
O~'/H..I76 DI 20:56 o X -~'99·~. -'9.9 :;:0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/11j·/76 IN 21: 37 1 X -99';19, -0. (;, 26. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14/76 DI 21:37 o X -99;19. -9. 9 31. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14/76 IN 22: It. 1 X 200. -0. 4 24. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14/76 DI 22: 16 o X -99·~/9. -9. 'iJ 31. 0 0 0 1 0 1 0 1 I) 1 0 1 0 1 0 1 0 1 
07/1 /U76 IN 22:59 1 X -9999. -0. 2 25. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14/76 DI 22:~'" o X -95199. -'~, 9 28. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14/71;. IN 23:42 1 X -~}9·;19. O. 0 26. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/14/71... 01 23:42 o X -9999, -9. 9 31. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 7 /15/76 IN 00:25 1 X 200. O. 1 24. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/76 01 00:25 o X -999';'. -9. 9 29. 0 0 0 0 0 (I 0 0 0 0 0 0 (I 0 0 ·0 0 0 
07.11~/76 IN 17: 0;3 2 X -9999. -0. 4 27. 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
07/15/76 Dr 17:08 o X -~);1·~9. -9. 9 33. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/1':::.i/76 IN 18:00 1 X -9·?,·~9. -0. 6 27. 0 0 0 0 0 0 0 0 0 0 0 (I 0 0 0 0 0 0 
07/1';:.i/76 01 1::3: 00 o X -9999. -9. 9 31. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/76 IN 18:41 1 X -9·~·~/9. -0. 7 27. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0]/15176 01 18:41 o X -9'i'i'9. -9. 9 33. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0]/15/76 IN I';": 24 1 X -f)9S'"J~/. -0. 7 27. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/76 DI 19:24 o X -9';'199. -';". '9 33. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/76 IN 20:05 1 X -9999. -0. 8 27. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/15/76 DI 20:05 o X -'79;/9. -9. 9 35. 5 0 0 1 0 1 0 I 1 0 1 0 1 0 1 0 1 0 1 

VIABILITY- A=ALIVEi S==STUNNEOi D=DEAD 

PUMP STATUS- p= n OF PUMPS OPERATINGI H~MODE OF OPERATION 
(F::FULL - T"'THROTTLED - X""UNt·:NOWN) 

ST::STATIONi DI"'DISCHARGEi IN=INTAKE 

1.3-20 



( 
...... 

ENTRAINMENT VIABIl.ITY-BAY ANCHOVY- LARVAE 

DATE 

07/15/76 
07/15/76 
07/15/76 
07/15/76 
07/15/76 
07/15/76 
07/15176 
07/15176 
07/15/76 
07/15/76 
07/16/76 
07/16/76 
07/26/76 
07/26/76 
07/26176 
07/26/76 
07/21:.,/76 
07/26/76 
07/26/76 
07/26/76 
07/26/76 
07/26/76 
07/26/76 
07126/76 
07/26/76 
0/;/26/76 
07/27/76 
07/27/76 
07/2:3/76 
07/2:3/76 
07/28176 
07/28/76 

ST TIME P H 

IN 20: 4t· 1 X 
01 20:46 0 X 
IN 21; 52 1 X 
OJ 21; 52 0 X 
IN 22:34 1 X 
01 22;34 0 X 
IN 23: 16 1 X 
01 23: 16 0 X 
IN 23:57 1 X 
01 23:57 0 X 
IN 00:38 1 X 
DI 00: 3:3 0 X 
IN 17: 35 :2 X 
OI 17: 35 0 X 
IN 18:24 2 X 
01 18: 24 0 X 
IN 1"/:02 2 X 
DI 1';': 02 0 X 
IN 20:20 2 X 
DI 20:20 0 X 
IN 21: 10 2 X 
01 21: 10 0 X 
HI 21: 48 2 X 
DI 21:48 0 X 
IN 23:20 1 X 
01 23:20 0 X 
IN 00:02 1 X 
DI 00:02 0 X 
IN 17:39 2 X 
01 17: 39 0 X 
IN 1:3:56 2 X 
01 18: 56 0 X 

CONDo 
(JJMHO) 

-9999. 
-9999. 
-9999. 
-9999. 
-9999. 
-9999. 
-9999. 
-9999. 
-51999. 
-9999. 
-~i999. 

-9999. 
::.470. 

-9·~99. 

-99";'"19. 
-9999. 
-99'9'7. 
-9999. 
-9999. 
-99'79. 
-S9S'J9. 
-9999. 
-9999. 
-9'iJ9~/. 

7250. 
-99';'>9. 
-999'7'. 
-99';/9. 
-9";"?9. 
-5/999. 
-'it~·199. 

-99';J9. 

TEMP. 
TIDE (C) 

-0. 9 
-9. 9 
-0.7 
-9.9 
-0. 5 
-9. 9 
-0. 3 
-9. 9 
-0. 1 
-9. 9 

O. 0 
-'~. 9 
-1. 0 
-9. 9 
-0. 9 
-9. 9 
-0. 6 
-9. 9 
-0. 1 
-9. 9 

O. ::; 
-9. 9 

O. 3 
-9. 9 

O. 3 
-9. 9 

O. 2 
-9. 9 
-0. 'S" 

-9. 9 
-0. 9 
-9. 9 

26.5 
36. 5 
27.0 
36. 5 
26.0 
33. 0 
26. 0 
33. 5 
26. 0 
31. 0 
26. 0 
31. 0 
2~3. 8 
30. 0 
25. 5 
33. 4 
25. 5 
30. 0 
25. 0 
32. 5 
25. 0 
32. 0 
24.5 
32. 5 
24. 5 
:=:0.5 
25.5 
30.2 
27. 0 
37. 0 
27.0 
35. 0 

VIABILITY- A=ALIVEi S;;STUN~EDi D:;OEAO 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

S 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
2 
I) 

2 
o 
I) 

o 
o 
o 
o 
o 
1 

.0 
I) 

o 
o 83 
o 136 

52 o 
o 254 
o 70 
o 79 
o 91 
o 110 
o 130 
o 
o 
o 
o 
o 
o 
o 
o 
o 

85 
24 

101 
57 
67 
o 

14 
2 

83 

( " 

3 HRS 

A D 

o 0 
o 2 
o 0 
o 2 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 1 
o 0 
o 0 
o S3 
o 136 
o 52 
o 254 
o 70 
o 7';> 
o 91 
o 110 
o 1:::0 
o 85 
o 24 
o 101 
o 57 
o 67 
o 0 
o 14 
o 2 
o 83 

PUMP STATUS- P= # OF PUMPS CPERATINui M"'MODE OF OPERATION 
(F=FULL - T=:THROTTLEJ) - X;;UNI(No\~N) 

ST='3TATIONI DI=OISCHARGEI I"'.'-"INTAKE 

1. 3-21 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
2 
o 
2 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 

o 83 
o 136 
o 52 
o 254 

70 
79 

o 
o 
I) 91 
o 110 
o 130 
o 
o 
I) 

(::5 

24 
101 

o 57 
o 67 
o 0 
o 14 
o 2 
o 83 

12 HRS 

A D 

o 0 
o 2 
o 0 
o 2 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 1 
o 0 
o 0 
o 83 
o 136 
o 52 
o 254 
o 70 
o 79 
o 91 
o 110 
o 130 
o :::5 
o 24 
o 101 
o 57 
o 67 
o 0 
o 14 
o 2 
o 83 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
2 
o 
2 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 

83 
o 136 
o ~2 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 

2~4 
70 
79 
91 

110 
130 
85 
24 

101 
57 
67 

o 
14 

2 
83 

48 HRS 

A D 

I) 0 
o 2 
o 0 
I) 2 
o 0 
o 0 
I) 0 
o 0 
o 0 
o 0 
o 0 
o 1 
o 0 
o 0 
o 83 
o 136 
(I 52 
o 254 
o 70 
o 79 
o 91 
o 110 
o 130 
o 85 
o 24 
o 101 
o 57 
o 67 
(I 0 
o 14 
(I 

o 
. ., .... 

83 

72 HRS 

A D 

o 0 
o 2 
o 0 
o 2 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 1 
o 0 
o 0 
o 63 
o 1:=:6 
o 52 
o 254 
o 70 
o 79 
o 91 
o 110 
o 130 
o 85 
o 24 
o 101 
o 57 
o 67 
o 0 
o 14 
o 2 
o 83 

( 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
2 
o 
:2 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 

83 
o 136 
o 52 

254 
70 

o 
o 
o 7''i' 
o 91 
o 110 
o 130 
o 85 
o 24 
o 101 
o 57 
o 67 
o 0 
o 14 
o 2 
o 63 



( ( 

ENTRAINMENT VIABILITY-BAY ANCHOVY-LARVAE 

NUMBER OF INDIVIDUALS 

INIIIAL 3 HRS 6 HRS 12 HRS 24 HRS 48 HRS 72 HRS 96 HRS 
CONDo TEMP. ----------- ------- -----"T'- ------- ------- ------- ------- -------

OATE ST TIME P M CUMHO) TIDE (C) A S 0 A D A 0 A 0 A D A D A 0 A 0 _ ..... _----- ------
07/28/76 IN 19:28 2 X -$'999. -0. 9 25.5 0 3 39 0 42 0 42 0 42 0 42 0 42 0 42 0 42 
07/28/7i, 01 19:28 o X -9'?99. -9.9 34.5 0 o 152 o 152 o 152 o 152 o 152 o 152 o 152 o 152 
(1,'/28/76 IN 20: 17 2 X -';'999. -0.7 25. 5 0 1 66 0 67 0 67 0 67 0 67 0 67 0 67 0 67 
07/28176 Dl 20: 17 o X -St999. -9. 9 32.5 0 o 134 o 134 o 134 o 134 o 134 o 134 o 134 o 134 
07/28/76 IN 21: 11 2 X -S"'999. -0. 3 25.5 0 0 10 0 10 0 10 0 10 (I 10 0 10 (I 10 0 10 
07/28/76 01 21: 11 o X -'S/999. -9. S", 35.0 0 0 56 0 56 0 56 0 56 0 56 I) 56 0 56 0 56 
07/28/76 IN 22:58 2 X -'S)S-J99. O. 0 25. 5 0 o 149 o 149 o 149 o 149 o 149 o 149 o 149 o 149 
07/28176 DI 22: SE: o X -9999. -9, 9 31.5 0 o 165 o 165 o 165 o 165 o 165 o 165 o 165 o 165 
07/2;::/76 IN 23:43 2 X -~1999. o ..,. 

• oJ 25.5 0 1 131 o 132 I) 132 o 132 o 132 o 132 o 132 o 1:::2 
07/28/76 Dl 23:43 o X -~)999. -9. 9 ::;:0.5 1 o 1';/6 o 197 o 197 o 197 o 197 o 1';/7 o 197 o 197 
0"//29/76 IN 00:24 1 X -~)9-;J9. O. 3 25. 0 0 1 119 o 120 o 120 (I 120 o 120 (I 120 o 120 o 120 
07/2',1/76 DI 00:24 o X -~)999. -9. 9 32. I) 0 1 120 o 121 o 121 o 121 o 121 I) 121 o 121 I) 121 

V!ABILI"fY- A""ALIVEI S=STUNUEDi D=DEAD 

PUI'1P S"fATUS- F'= # OF PUI1PS OPERATING; M=MODE OF OPERATION 
(F=FULL - T=THROTTLED - X=UNKNOWN) 

ST='STATIONi OI=DISCHARGEI IU=::INTAKE 

1. 3-22 



( 

ENTRAINMENT VIABILITY-BAY ANCHOVY- YOLl( SAC LA 

NUMBER OF INDIVIDUALS 

-------------------------------------------------------------------------
INITIAL 3 HRS 6 HRS· 12 HRS 24 HRS 48 HRS 72 HRS 96 HRS 

CONDo TEMP. ----------- ------- ------- ------- ------- ------- ------- ---..... ---
DATE ST TIME P M (UMHO) TIDE (C) A S D A D A D A 0 A 0 A 0 A D A 0 

--------- ------
07/28/76 IN 19:28 2 X -9999. -0. 9 25. :;; 0 0 3 0 3 0 3 0 3 0 3 0 3 0 3 0 3 
07/28/76 DI 19:28 o X -9999. -9.9 34. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/28/76 IN 20: 17 2 X -9·?95'. -0. 7 25. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/28/76 DI 20: 17 o X -9999. -9. 9 32. 5 0 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 
07/2:;;/76 IN 21: 11 2 X -9;1;19. -0. 3 25. 5 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
07/28/76 Dl 21: 11 o X -9999. -9. '7 35. 0 0 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 
07/28/76 IN 22:58 2 X -9';>99. O. 0 25. 5 1 0 4 0 5 0 5 0 5 0 5 (I 5 0 5 0 5 
07/2:3/76 01 22:58 o X -9';>9·? -9. 9 31.5 0 0 15 0 15 0 15 0 15 0 15 0 15 0 15 0 15 
07/23/76 IN 23:43 2 X -9';199. O. 3 25. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/28/76 OI 23:43 o X -9999. -9. 9 30. 5 0 0 8 0 8 0 8 0 8 0 8 0 8 0 8 0 8 
07/2';>/76 IN 00:24 1 X -9999. O. 3 25. 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 
07/2.,'/76 Dl 00:24 o X -'n99. -9. 9 32. 0 0 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 

VIABILITY- A=ALIVEJ S=STUNNEDi D=DEAD 

F'UMP STATUS- p= tt OF PUMPS OPERATING; M=MODE OF OPERATION 
(F=FULL - T=THROTTLED - X=UNKNOWN) 

ST=STATION; DI=DISCHARGEi IN=INTAKE 

1.3-23 



( 

ENTRAINMENT VIABILITY-BAY ANCHOVV- JUV/ADULTS 

NUMBER OF INDIVIDUALS 
-------------------~-----------------------------------------------------

INITIAL. :3 HRS 6 HRS 12 HRS 24 HRS 48 HRS n·HRS 96 HRS 
CONDo TEMP. ----------- -.------ ------- ------- ------- ------- ------- -------

DATE ST TIME P M (l'MHO) TIDE (C) A S D A D A D A 0 A 0 A 0 A 0 A D 
-------- -_._---
07/28/76 IN 19:23 2 X -5999. -0. 9 25. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/28/76 Dl 19:28 o X -'}O'999. -9.9 34.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/28/76 IN 20: 17 2 X -5'999. -0. 7 25. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/28.17/:.. DI 20: 17 o X -5·999. -9. 9 32. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/2.~V76 IN 21: 11 2 X -)'999. -0. 3 25. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
07/28/76 DI 21: 11 o X -~J·;J99. -·Y. ~I :;:5. (I 0 (I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
071::~8/76 IN 2:2:58 2 X -~··:)9'~/. o. 0 2~. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0712:=:.176 01 22: ~~8 o X -9'?99. -9. ";"1 31.5 1 0 0 1 0 1 0 0 1 0 1 0 1 0 1 0 1 
0,'/28/76 IN 23:43 2 X -S/9·~9. O. 3 25.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01'128/76 DI 23:43 o X -~/'i'5J·~. -9. 9 30. 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
O? 12',117~> IN 00:24 1 X -99";19. O. 3 2~3. 0 0 0 0 t) 0 0 0 0 0 0 0 0 0 0 0 0 0 
O?129/76 01 00:24 o X -~)99;J. -9. '" 32. 0 0 0 0 0 0 0 0 0 0 0 0 (I 0 I) I) 0 0 

VtABILITY- A"'AlIVE; S""STIJNNED; D::OEAD 

PUI1P STATUS- P'" # OF PUMPS OPERATING; M;;MODE OF OF'ERATION 
(F"'FULL - T::;.THROTTLED - X=IJNICNOWN) 

ST=STATION; DI=-DISCHARGEI I N.:I NTAI(E 

1. 3-24 



( 

EtlTRAINMENT VIABILITY-ATLANTIC TOMCOD- LARVAE 

DATE 

0:'::/1::':.176 
0::::113.176 
0:3/13/76 
03/18/76 
03/18.1'76 
0::';;18/76 
02.118/76 
0:::.r18/76 
0-:;':/18/76 
03.11::::176 
0::::/18/76 
1)::;'11 :-5,:,176. 
0:;:/1;;V76 
0::;:/1 :3/7 /:.. 
03.11 :3.17 6 
0:311:::,:,176 
0.:;,/2'2/76 
0;:/22176 
0::::/22/76 
0.:':/22/76 
0:':':.122/76 
0~:.l22/76 

0::':/22/76 
o:·r:'':'/7/· 
0:~;>22i76 
O:::/:;~2/76 

0':;:/22/76 
0-::':/22/76 
0:-;:/2::::/76 
0::::/2::::176 
0!:i/27/76 
OS/27176 

ST TIME 

IN 18:00 
DI 18: 00 
IN 18:45 
01 18:40 
IN 19:28 
01 19:30 
IN 20: 2~3 
Dl 20:22 
IN 21: 15 
01 21: 16 
IN 22:05 
Dl 22:02 
IN 22:53 
DI 22:45 
IN 23:50 
Dl 23: ::;.1) 
IN 18: 0';:> 
DJ 13: 15 
IN 1';;: 13 
DI 19: 10 
IN 20:09 
DI 20: I.:::: 
IN 21: 1',1 
DI 21: 20 
IN 22:31 
01 22:36 
IN 23:31 
DI 23:37 
IN 00: :::1 
01 00:35 
IN 00: ::::5 
DI 00; 3~5 

P M 

2 X 
2 X 
2 X 
2 X 
'2 X 
2 X 
2 X 
'2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
'2 X 
'2 X 
'2 X 
2. X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2. X 
2. X 
'2 X 
2 X 
:2 X 
1 X 
1 X 
1 X 
1 X 

CONDo 
(UMHO) 

-9999. 
-9999. 
-S'/999. 
-9999. 

120. 
150. 
110. 
1-10. 
110. 
140. 
120. 
140. 
120. 
145. 
125. 
145. 
110. 
135. 
110. 
135. 
120. 
145. 
120. 
140. 
115. 
1:;:0. 

_C',CjOq ,. .. ~ , . 
125. 
110. 
1:::0. 
1:;:0. 
1:;:0. 

TIDE 

-1. 2 
-1. 2 
-1. '2 
-1. :2 
-1. '2 
-1. 2. 
-1. 1 
-1. 1 
-0. 6 
-0. I;, 

-0.5 
-0.5 
-0. 3 
-0. 3 
-0. 2 
-0. :2 
-0. 6 
-0. 6 
-0. 7 
-0. 7 
-0. ';I 

-0. 9 
-1. 0 
-1. 0 
~1. 0 
-1. 0 

-0. '" 
-0. 9 
-0. 7 
-0. 7 
-0. 2 
-·~/. 9 

VIABILITY- A'=ALIVE; So:STUNNED; D;DEAD 

TEMP. 
(C) 

5. 5 
12. 5 

5. 5 
13.0 

5. 0 
12. 5 

4. 0 
11.5 

4. I) 
12. 0 

5. 0 
11. 5 

5. 0 
12. 0 

5. 5 
11. 5 

4. ~ 
11. 5 

4. 5 
12. 5 

6. 5 
14. 5 

6. (I 

14.5 
7. 0 

13. 0 
5. 5 

10. 0 
5. 5 

11.0 
16. 0 
20. 5 

A 

INITIAL 

o 
I) 

o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
4 
o 
1 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
Q 
(I 

o 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
4 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

I) 

o 
o 
o 

PUMP STATUS- P= # OF PUMPS CPERATINGi M==MODE OF OPERATION 

D 

o 
o 
o 
o 
o 
o 
1 
2 
I) 

o 
o 
o 
o 
o 
(I 

1 
I) 

I) 

o 
o 
o 
o 
I) 

o 
o 
2 
o 
o 
o 
o 
(I 

o 

( 

:3 HRS 

A D 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
8 
(I 

1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
1 
2 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
I) 

o 
o 
o 
o 

(F=·FULL - T==THROTTLEO - X=UNKNOWN) 
ST~STATION; DI~DISCHAROE; IN;INTAKE 

1.3-25 

NUMBER OF I ND I V IDUALS 

6 HRS 

A D 

o . 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 1 
o 2 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 1 
3 0 
o 0 
1 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 2 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

12 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
E: 
I) 

1 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
1 
2 
o 
o 
o 
o 
o 
o 
o 
1 
I) 

o 
o 
o 
I) 

o 
o 
(I 

o 
2 
o 
o 
o 
(I 

o 
o 

24 HRS 

A D 

o 
o 
o 
() 

o 
() 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
6 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
1 
2 
o 
o 
o 
o 
I) 

o 
o 
1 
2 
o 
1 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 

48 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
I) 

(I 

o 
o 
o 
(I 

(I 

o 
o 
6 
(I 

<) 

(I 

o 
(I 

I) 

(I 

o 
(I 

I) 

o 
o 
I) 

<) 

o 

o 
o 
o 
o 
o 
o 
1 
2 
o 
o 
o 
o 
o 
o 
o 
1 
2 
o 
1 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
6 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
1 
2 
o 
o 
o 
o 
o 
o 
o 
1 
2 
o 
1 
o 
o 
o· 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 

( 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
5 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
1 
2 
o 
o 
o 
o 
o 
o 
o 
1 
:3 
o 
1 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 



( 

ENTRAINMENT VIABILITY-ATLANTIC TOMCOD- YOLK SA 

DATE 

O~Vle/76 
0:;VI8/76 
08/18/76 
08118176 
08/18.176 
03/1:3/76 
O~l/18/76 

O:V18/76 
O~V18/76 
0:::1118/76 
03118/76 
O:~/1:3/7/:" 

03/18/76 
0:3/18/76 
tn/18/7/:.. 
0::3.11 tV7 /:; 
03/22/76 
03.122/76 
031'22/71..> 
03/22/76 
0:~/22/76 

03.122/76 
0'3/22/76 
0:3/22/76 
0:;:/22/71:. 
0:3/2:~/76 

03/22/7.':-
03.122/76 
0:3/2::V76 
0::':123/76 
05127176 
05/27/76 

ST 

IN 
DI 
IN 
01 
IN 
Dl 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
[II 
IN 
DI 
iN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
Itl 
DI 
IN 
01 

TIME P M 

18:00 
18:00 
18:45 
18:40 
19:28 
19:30 
20:25 
20;22 
21: 15 
21: 16 
22:05 
22:02 
22:53 
22:45 
23:50 
23: 5t) 
1:3: 0';> 
18: 15 
19: 13 
19: 10 
20: 0'" 
20: 13 
21: 19 
21: 20 
22: :;:1 
22;36 
2:3: ::::1 
23: ':37 
00:31 
00:35 
00:35 
00:35 

2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
:2 X 
2 X 
2 X 
2 X 
2 X 
2 X 
1 )( 
1 X 
1 X 
1 X 

CONDo 
WMHO) 

-$'~'99. 
-5·9;/9. 
-~·9·;t9. 

-$'$'9-;1. 
120. 
150. 
110. 
140. 
110. 
140. 
120. 
140. 
120. 
145. 
125. 
145. 
110. 
135. 
110. 
1::':5. 
120. 
145. 
120. 
140. 
115. 
130. 

-99';"';"'. 
125. 
110. 
12:0_ 
130. 
130. 

TEMP. 
TIDE (C) 

-1. 2 
-1. 2 
-1. 2 
-1. 2 
-1. 2 
-1. 2 
-1, 1 
-1. 1 
-0. 6 
-0. 6 
-0. 5 
-0. 5 
-0. 3 
-0. 3 
-0. 2 
-0. 2 

. -0.6 
-0.6 
-0. 7 
-0. 7 
-0, ~I 
-0. 9 
-1. 0 
-1. 0 
-1. 0 
-1. I) 
-0.9 
-0. 9 
-0. 7 
-0. 7 
-0. 2 
-9. 9 

5. 5 
12. ::> 
5, 5 

13. 0 
5. 0 

12. 5 
4. 0 

11. 5 
4. 0 

12. 0 
5. 0 

11. 5 
5. 0 

12. 0 
5. 5 

11. 5 
4. 5 

11. 5 
4. 5 

1
_, C' .... .... 
6. 5 

14. 5 
6. \') 

14. 5 
7. 0 

13. 0 
5. 5 

10. 0 
<.,- C' 
_I, • ..J 

11. 0 
16. 0 
20. 5 

VIABILITY- A=ALIVEI S=STUNNEDi D=DEAD 

INITIAL 

A 

o 
1 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
I;, 

:3 
:3 
-, 
"" :;; 
o 
3 
1 
1 
1 
o 
o 

s 

o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 

.0 
o 
o 
3 
6 
7 
o 
I;, 

2 
1 
4 
3 
o 
o 
1 
1 
o 
o 
o 

PUMP STATUS- p= n OF PUMPS OPERATING. M=MODE OF OPERATION 

D 

1 
1 
o 
~ .;, 

2 
1 
o 
2 
3 
o 
4 
1 
2 
o 
o 
2 
o 
o 
o 
o 
" .:> 

o 
1 

24 
:') 

7 
o 
o 
o 
1 
o 
o 

3 HRS 

A D 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
t) 

o 
t) 

o 
o 
3 
3 
7 
o 

11 
3 
4 
4 
/:, 

o 
3 

2 
1 
o 
o 

1 
2 
o 
3 
3 
4 
o 
2 
3 
o 
4 
1 
2 
o 
o 
2 
o 
3 
3 
o 
4 
2 
1 

2b 
7 
7 
o 
1 
o 
1 
o 
o 

(F=FULL - T=THROTTLEO - X=UNI(NOWN) 
ST=STATIONi DI=DISCI-IARGEI I'I=INTm<E 

1. 3-26 

NUMBER OF INDIVIDUALS 

b HRS 

A 0 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
1 
b 
o 

11 
2 
3 
2 
I;, 

o 
3 
1 
2 
1 
o 
o 

.1 
2 
o 
3 
3 
4 
o 
2 
3 
o 
4 
1 
2 
o 
o 
2 
o 
5 
4 
o 
4 
3 
2 

28 
7 
7 
o 
1 
o 
1 
o 
0

1 

12 HRS 

A 0 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
4 
o 
9 
2 
2 
2 
::> 
o 
3 
1 
2 
1 
o 
o 

1 
2 
o 
3 
3 
4 
o 
2 
3 
o 
4 
1 
2 
o 
I) 

2 
o 
6 
6 
o 
6 
3 
:3 

28 
S 
7 
o 
1 
o 
1 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
4 
o 
9 
2 
1 
1 
3 
o 
3 
1 
2 
1 
o 
o 

1 
2 
o 
3 
3 
5 
o 
2 
3 
o 
4 
1 
2 
o 
o 
2 
o 
6 
1:.. 
o 

'" 3 
4 

29 
10 

7 
o 
1 
o 
1 
o 
o 

4::: HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
4 
o 
9 
2 
1 

3 
o 
3 

2 
1 
o 
o 

1 
2 
o 
3 
3 
5 
o 
2 
3 
o 
4 
1 
2 
o 
o 
2 
o 
o 
o 
o 
6 
3 
4 

29 
10 

7 
o 
1 
o 
1 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
4 
o 
9 
2 
1 
1 
3 
o 
3 
1 
2 
1 
o 
o 

1 
2 
o 
3 
3 
5 
o 
2 
3 
o 
4 
1 
2 
o 
o 
2 
o 
6 
6 
o 
6 
3 
4 

29 
10 

7 
o 
1 
o 
1 
o 
o 

( 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
3 
o 
4 
o 
9 
2 
1 
1 
3 
o 
3 
1 
2 
1 
o 
o 

1 
2 
o 
3 
3 
5 
o 
2 
3 
o 
4 
1 
2 
o 
o 
2 
o 
b 
6 
o 
b 
3 
4 

29 
10 

7 
o 
1 
o 
1 
o 
o 



ENfF:AINMENT VIAIHLITV-CLIJPEIDAE- LARVAE 

DATE 5T 

06/01176 IN 
0f:,/01/76 DI 
01;./01/76 IN 
06/01176 Dl 
06.102/76 IN 
Of;dOll76 DI 
06.102176 IN 
06.102/76 01 
06.102/76 IN 
0t;./OZ/76 DI 
0·,",/02/76 IN 
01;.·.102/76 DI 
0.~'/02.176 IN 
0/:./02176 DI 
06/02/76 IN 
0.':./02176 01 
06/03176 IN 
06/03/76 [II 
01;./03/76 IN 
01;·/03.176 DI 
O.~'/O~:/76 IN 
01.'./03.176 DI 
0/c./03/76 IN 
O{-./03/71;, DI 
01;. . .103/76 IN 
06.103176 [II 

0/:../03/76 IN 
01.:../03/76 [II 
01;../03176 IN 
01;;./03/76 01 
01;./04176 IN 
0(,/04/76 01 

TINE P N 

21;34 0 X 
21:34 0 X 
23: 10 0 X 
2:::: 10 0 X 
00: :;:5 0 X 
00;35 0 X 
19: 0-;1 0 X 
19;09 0 X 
20:20 0 X 
20:20 0 X 
21:1~i 0 X 
21: 15 0 X 
22:55 0 X 
22: 5~' 0 X 
23:48 0 X 
23: 4:::: 0 X 
1:3:37 0 X 
18:37 0 X 
19: :;:';1 0 X 
19:39 0 X 
20: 16 0 X 
20: 16 0 X 
20:59 0 X 
20: 5';' 0 X 
22: 12 0 X 
22: 12 0 X 
22:55 0 X 
22:55 0 X 
'23: :;:9 0 X 
23:39 0 X 
00:23 0 X 
00:23 0 X 

CONDo 
CUMHO) 

130. 
-9·;t·~'9. 

130. 
-9999. 

130. 
-9999. 

l ~·q .;;. .. 
-;/9''79. 

139. 
-9995'. 

139. 
-St99'S"/. 

137. 
-9990;'1. 

140. 
-9""i/99. 
-999';1. 
-999·~/. 

-99',)9. 
-S~/·?9. 

-9~/99. 

-99';/9. 
-$95/9. 
-999';>, 
-S99';>. 
-99'719. 
-$999. 
-$"?'?9. 
-5'5'·;J'"iJ • 

-";;199. 
-S999. 
-S1999. 

TIDE 

-0. 6 
-9. 9 
-0. 2 
-9. 9 

O. 2 
-9. 9 
-0. 5 
-9. 9 
-0.6 
-9. 9 
-0. 7 
-';1.9 

-0. 3 
-9. 9 
-9. 9 
-;1.9 
-0. 5 
-.~. 9 
-0. c. 
-9. 9 
-0. 7 
-'r.9 
-0. 8 
-~/. 9 
-0. :3 
-9. 9 
-0. 7 
-9. 9 

'-0.5 
-S"'.9 
-0. 3 
-9. 9 

VIABILITV- A=ALIVEj 5=STUNNEDi D=DEAD 

TEMP. 
(C) 

15. 5 
16. 0 
15. 0 
15.5 
1~. 0 
15. 5 
17.0 
17.0 
17. 0 
17.0 
16. 5 
17.0 
15.5 
14.0 
15. 5 
It .. 5 
17.0 
17.0 
18. 0 
17.5 
17.5 
17.5 
17.5 
17.0 
17.0 
17. () 
16. 5 
17. () 
16. 0 
17.0 
16. 0 
17.0 

INITIAL 

A 

2 
o 
o 

o 
o 
1 
o 
2 
1 
7 
o 

10 
18 
14 
43 

4 
o 
1 
o 
o 
o 
4 
o 
5 
o 
o 
2 

'" ~, 

o 
20 

5 

1 
o 
2 
t 
1 
2 
o 
o 
2 
o 
5 
o 

11 
7 

o 
2 
o 
o 
o 
o 
o 
o 
3 
3 
3 
3 
2 
1 
7 
1 
8 

PUMP STATUS- P= t) OF PUMPS CPERATINGI M::NODE OF OPERATION 

D 

7 
o 
9 
3 

13 
6 
o 
o 
2 
o 

24 
1 

23 
30 

r, .... 
8::: 
14 

1 
b 
o 
o 
1 

20 
.~ .;. 

20 
9 

28 
12 
13 
2f" 

$ 
59 

3 HRS 

A D 

2 8 
o 0 
1 10 
1 4 
o 14 
o 8 
1 0 
o 0 
2 4 
1 0 
7 29 
o 1 

10 34 
18 37 
13 4 
26 105 

2 
o 
o 
o 
o 
o 
4 
o 
6 
o 
1 
3 
2 
4 
o 

16 

1S 
1 
7 
o 
o 
1 

20 
6. 

22 
l r , 

"-

30 
13 
13 
3 i4· 

.~ 

71 

(F=FULL - T=THROTTLED - X=UNf(NOWN) 
5T"'STArIONI DI=DISCHARGEi II\'=INTAf<E 

1. 3-27 

NUMBER OF INDIVIDUALS 

6. HR5 

A D 

1 ? 
o 0 
1 10 
(I 5 
o 14 
o 8 
1 0 
o (I 

2 4 
1 0 
7 29 
o 1 

10 34 
17 38 
12 5 
22 109 

2 
o 
o 
o 
o 
o 
2 
o 
5 
o 
1 
t 
2 
3 
o 

10 

18 
1 
7 
o 
o 
1 

22 
6 

23 
12 
30 
15 
13 
~.>f,;;" 
.:,.J 

9 
77 

12 HRS 

A D 

1 9 
o 0 
1 10 
o 5 
o 14 
o 8 
1 0 
o 0 
2 4 
1 0 
6 30 
o 1 
8 36 

16 39 
12 5 
22 109 

2 18 
o 1 
o 7 
o 0 
o 0 
o 1 
2 22 
o I;, 

5 23 
o 12 
1 30 
1 15 
2 13 
3 35 
o 9 
9 78 

24 HRS 

A D 

1 9 
o 0 
1 10 
o 5 
o 14 
o 8 
1 0 
o 0 
2 4 
1 0 
5 31 
o 1 
8 36 

14 41 
1 ':1 '" - '-' 
22 10';> 

2 18 
o 1 
o 7 
o 0 
o 0 
o 1 
2 22 
o 6 
5 23 
o 12 
1 30 
o 16 
2 13 
3 35 
o 9 
9 78 

48 HRS 

A D 

1 9 
o 0 
1 10 
o 5 
o 14 
o 8 
1 0 
o 0 
2 4 
1 0 
5 31 
o 1 
:3 36 

14 41 
12 5 
22 109 

1 19 
(I 1 
o 7 
I) 0 
o 
o 
2 
(I 

5 
o 
I) 

o 
1 
3 
<) 

9 

I) 

1 
'>':1 "'-

6 
23 
12 
31 
16 
14 
35 

9 
78 

72 HRS 

A D 

1 9 
o 0 
1 10 
o 5 
o 14 
o a 
1 0 
o 0 
2 4 
1 0 
4 32 
o 1 
:3 36 

14 41 
12 5 
21 110 

1 19· 
o 1 
o 7 
o 0 
o 0 
o 1 
1 23 
o 6 
3 25 
o 12 
o 31 
I) 16 
1 14 
3 35 
o 9 
9 78 

96 HR5 

A D 

1 9 
o 0 
o 11 
o 5 
o 14 
o 8 
o 1 
o 0 
2 4 
1 0 
2 34 
o 1 
8 36 
9 46 

10 7 
14 117 

1 19 
o 1 
o 7 
o 0 
o 0 
o 1 
o 24 
o 6 
3 25 
o 12 
o 31 
o 16 

14 
2 36 
o 9 
9 78 



ENTRAINMENT VIABILITY-CLUPEIDAE- LARVAE 

TEMP. 
DATE ST TIME P 11 

CONDo 
(UMHO) TIDE (C) 

01:../09/76 
0(:./09/76 
Ol~/O"'/76 
0/;'./(l'i/76 
06/09/76 
06/09/76 
0~,/0';'/76 

Ob/O',' /7 6 
Ot./O"'/76 
06/0';'/76 
06/09/76 
06/09/76 
O(./f)';'/76 
O(,/0·;;/7C. 
Of,/O·,.'/76 
0/.:../0','/'76 
O(,,/()9/76 
0(·.·/0';'/76 
06/10/76 
06/10/76 
0(;./10/76 
0,: . .110/76 
1),:./10/76 
0/;·.110/76 
I),VI0/76 
06/10/76 
0,;./10/76 
01;;./10/76 
0·~fl0/76 

06./10/76 
0.~·/10/76 

06/10/76 

IN 13:40 2 X 
DI 13: 40 0 X 
IN 14:38 2 X 
DI 14: 38 0 X 
IN 15:25 2 X 
DI 15: 25 0 X 
IN 16:20 :2 X 
[II 16: 20 0 X 
IN 17: 16 2 X 
[:1 17: 16 0 X 
IN 1:::: e:;3 2 X 
(II 18: 5:3 0 X 
IN 19: :::;~':i 2 X 
DI 15': 35 0 X 
IN 20: 19 2 X 
DI 20: 19 0 X 
IN 21 : O:~: 2 X 
01 21: 03 0 X 
IN 17: 10 2 X 
DI 17: 10 0 X 
IN 18:00 2 X 
[II 1:::: 00 0 X 
ItJ H,:: 50 :2 X 
DI U:;: 5·) 0 X 
IN 20:25 2 X 
DI 20:23 0 X 
IN 21: 09 2 X 
DI 21: 0';; 0 X 
IN 21:35 2 X 
DI 21: 55 0 X 
IN 23: I';' 2 X 
DI 23: 19 0 X 

135. 
-$'9';'/9. 

1::::0. 
-;-"'iJ';;t9. 

1:30. 
-~'9~J9. 

130. 
-'S"99';'. 

125. 
-~"9'F/~")~ 

120. 
-~/'S"J";t9. 

120. 
-';)';1-;1";1. 

120. 
-~~9~··;1. 

120. 
-~)99";1. 

1,,·,:> 
'.J_. 

-9999. 
1:3000. 
-9~1';i9. 

1::::0. 
-9';-;9';>. 

130. 
-'}';'99. 

130. 
-·;')-;r?9. 

132. 
_'?~J';l'r;'l. 

131. 
-·;t5/~/9. 

-0. 9 
-9. 9 
-1. 2 
-9. 9 
-0. 9 
-9. 9 
-1. 0 
-9. 9 
-0. 6 
-9. 9 

o. 0 
-9. 9 

(I. 3 
-9. 9 
-0. :::: 
-9. 9 

O. 5 
-'t. ~I 
-1. 0 
-';1.9 
·-0.6 
-9. 9 
-0. 3 
-9. 'i"' 

o. 1 
-';1, ';> 

O. 3 
-';-1, ~I 

O. 3 
-9. 9 

O. 1 
-9. ';1 

VIAGILITY- A=ALIVEi S",STUNNEDi D=DEAD 

22.0 
28. 0 
21. 0 
28. I) 

1;1. 5 
28.0 
18. 0 
27. 5 
17.0 
26.0 
17.0 
23.5 
1·7. I) 

20. 0 
17.0 
20. 0 
17.5 
20.0 
15'.0 
27.0 
1:::.0 
26. 0 
17.2 
25. 5 
la. 2 
22.5 
1:'::. 0 
23. 0 
1:::' 0 
2:=:. 5 
1:::. I) 

20. 5 

A 

INITIAL 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
i) 

o 
o 
o 
(I 

o 
o 
I) 

S 

o 
o 
o 
o 
2 
o 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
(I 

I) 

o 
I) 

o 
o 

PUMP STATlIS- p", n OF PIJMPS OPERATING; M;MonE Of'" OPERATION 

D 

o 
o 
o 
1 
1 
1 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
2 
o 
o 
o 
o 
o 
2 
o 
o 
1 
2 
(I 

o 

3 HRS 

A D 

o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
I) 

1 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 

o 
o 
o 
1 
2 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
2 
3 
o 
o 
o 
o 
o 
2 
o 
o 
1 
~, 

"" o 
o 

(F"'FULL - T=T!-IROTTLED - X "'UNfCNOWN ) 
ST=-:3TATlONi DI",-DISCHARGEI IN:;INTAICE 

1.3- 28 

NUMBER OF INDIVIDUALS 

6 !-IRS 

A D 

o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
1 
2 
1 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
o 
2 
3 
o 
o 
o 
o 
o 
2 
o 
o 
1 
2 
o 
I) 

12 !-IRS 

A D 

o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 

o 
o 
o 
1 
2 
1 
1 
I) 

(I 

o 
o 
o 
o 
1 
o 
o 
1 
o 
2 
3 
o 
o 
o 
o 
o 
2 
o 
o 
1 
2 
I) 

o 

24 HRS 

A D 

o 
o 
o 
I) 

1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
1 
2 
1 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
o 
2 
3 
o 
o 
o 
o 
o 
2 
o 
o 
1 
2 
o 
o 

4:::: HRS 

A 0 

o 
o 
o 
I) 

1 
o 
1 
o 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
1 
2 
1 
1 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
o 
3 
3 
o 
o 
o 
o 
o 
2 
o 
o 
1 
2 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
1 
2 
1 
2 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
o 
3 
3 
o 
o· 
o 
o 
o 
2 
o 
o 
1 
2 
o 
o 

96 HRS 

A D 

o 
(I 

o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
1 
2 

2 
o 
o 
o 
o 
o 
o 
1 
o 
o 
1 
o 
3 
3 
o 
o 
o 
o 
o 
2 
o 
o 
1 
2 
o 
o 



c 

ENTRAINMENT VIABILJTY-CLUPEIPAE- LARVAE 

DATE 

06·/11/76 
06/11/76 
06-/11/76 
06/11/76 
0/;..111.:../76 
0/;·.116/76 
06/16176 
0/:;./16.176. 
01.;./16.176 
06/16/76 
06/16/76 
01;./16/71:
O/:./ 11:../7/:;. 
0(;...116/76 
01;./16/7,':> 
0(;.116.17.':. 
01;./1-::./76 
O(,/ll;.,I"l b 
06116/76 
0/:,,/16/76 
06/t7/76 
06/17/76 
01:.-/17176 
01.;./17/76 
01;..f17/76 
0/:,/17/76 
0t.117/76 
06/17/76 
06/17/76 
06/17/71;. 
Ot./17/7/:;. 
06/17/76 

ST 

IN 
01 
IN 
Dr 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
Dl 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
Dl 
IN 
DI 
IN 
DI 

TIME 

00:03 
00:03 
00:45 
00: 4:':i 
17: 12 
17: 12 
U:::02 
18:02 
18: 5:'.:: 
U:::5::: 
1,,· --: .. => 

I ..... 1'" 

19:39 
20:24 
20:24 
21: 11 
21: 11 
22: ::..:£., 
22: :::6 
23:40 
23:40 
00:21 
00:21 
16:48 
16:48 
17:29 
17:29 
18:09 
18:09 
18:49 
18:49 
19:27 
19:27 

P M 

2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
I) X 
1 X 
o X 
t X 
o X 
2 X 
o X 
2 X 
I) X 
2 X 
o X 
2 X 
o X 
2 X 
o x 

CONDo 
(lJMHO) 

132. 
-$9':;19. 

133. 
--;999. 

150. 
-$·9·;i·~. 

150. 
-5'9';'9. 

145. 
-$'999. 

150. 
-~'~/9-;1. 

160. 
-S·9~'-;I. 

145. 
-'S"J9':;'9. 

140. 
-';J9;J9. 

1::::0. 
-51'-;";/9. 

130. 
-~··999. 

1~30. 

-~'S·$'9. 

160. 
-S"i;J·~/. 

170. 
-';'''i'"?S'. 

170. 
-~·999. 

150. 
-'5·99'~/. 

TIDE 

O. 0 
-9. 9 
-0. 2 
-9. 9 
-0. :;: 
-;1,9 
-0. 4 
-9. 9 
-0. 6 
-9. 9 
-0. ::: 
-9. 9 
-0. 8 
-9. 9 
-0. i3 
-9. 9 
-0. 7 
-9. 9 
-0. 4 
-'ii, ';I 

-0. 2 
-9. ~I 

-0. 2: 
-';>.9 
-0. :;: 
-';1,9 
-0. 4 
-';1,9 
-0. 3 
-~/. "9 
-0. 7 
-9. 9 

VIAE:ILITY- A~ALIVEi S"'STUNNEDI O=DEAD 

'fEMP. 
(C) 

18. 0 
21. 0 
18. 7 
21. 0 
21. 0 
2:3.5 
21. 0 
28. 5 
21. 0 
Z';J.O 
22. 0 
30. 5 
21.5 
:30. 5 
21.5 
30. 5 
20. 5 
25), 0 
20. 0 
:;:4.0 
19. 5 
24. 0 
20. 5 
2::::. 0 
21. 0 
2r;:"":,O 
21.0 
2:::. 0 
1-;'. (I 

28. 0 
21. 5 
27. 0 

A 

INITIAL 

o 
o 
2 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
2 
I) 

o 
o 
o 
O. 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

s 

o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
(I 

I) 

1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

PUt'IP STATUS- p;; U OF PUMPS OF'ERATINGi M=MODE OF OPERATION 

D 

( 

o 
1 
o 
o 
(I 

1 
o 
o 
o 
1 
2 
o 
2 
3 

3 
o 
4 
3 
3 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 

:3 HRS 

A D 

o 
o 
2 
1 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
o 
(I 

1 
o 
o 
o 
1 
:2 
I) 

:2 
:3 

3 
o 
5 
3 
4 
I) 

:2 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 

(F=FULL - T:::THROTTLED - X::-;UNICNOWN) 
ST=STATIONi DI:=DISCHARGEi. IN=INTA}(E 

1. 3-29 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
2 
1 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
o 
o 
1 
o 
o 
o 
1 
2 
o 
2 
" .;> 

1 
3 
o 
5 
3 
4 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 

12 HRS 

A 0 

o 
o 
:2 
1 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
o 
o 
1 
o 
o 
o 
1 
:2 
o 
:2 
3 

3 
o 
5 
3 
4 
o 
.-, 
.<. 

o 
o 
o 
o 
o 
o 
o 
o 
1 
1 

24 HRS 

A D 

o 
o 
2 
1 
o 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
o 
o 
1 
o 
o 
o 
1 
z 
o 
2 
" .;> 

1 
3 
o 
5 
3 
4 
o 
2 
I) 

o 
o 
o 
o 
o 
o 
o 
1 
1 

48 HRS 

A D 

o 
o 
"2 
o 
o 
o 
(I 

o 
o 
(I 

I) 

I) 
-, ... 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

(I 

I) 

I) 

o 
(I 

o 
(I 

(I 

o 

o 
1 
o 
1 
o 
1 
o 
o 
o 
1 
2 
o 
2 
3 
1 
3 
o 
5 
3 
4 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 

72 HRS 

A 0 

o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
1 
o 
1 
o 
o 
o 
1 
:2 
o 
3 
:3 
1 
3 
o 
5 
3 
4 
o 
2 
I) 
(I 

o 
o 
o 
o 
o 
o 
1 
1 

c 

96 HRS 

A D 

o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
1 
o 
1 
o 
o 
o 
1 
2 
o 
4 
3 

,.. 
oJ 

o 
5 
3 
4 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 



( 

ENTRAINMENT VIABILITY-CLUPEIDAE- LARVAE 

DATE 

06/17/76 
06/17/76 
06/17/76 
06/17/76 
06/17/7/:.. 
06/17/76 
06/17/76 
06/17/76 
06/17/76 
06/17/76 
Ot./17/76 
0,:,./17/7 I:, 
0{;./H3l76 
01,/18/76 
O.~'/23'/7 6 
O":'/2~:j76 

06/23/76 
06/23/76 
06/23/76 
Ot'-;./23/76 
O/~/2~3/76 

0,':,/2::;176 
O'~/23/76 
0.':-/23/76 
OS/23/76 
O,'Jl2:3/76 
0/;.123176 
O/j/2.3/76 
O,~.'/23/76 

0/:.,./23176 
0'::,.123176 
0.':,/23/76 

8T 

IN 
01 
IN 
DI 
IN 
[II 
IN 
01 
IN 
01 
IN 
01 
IN 
DI 
IN 
[II 

IN 
01 
IN 
DI 
IN 
01 
IN 
01 
IN 
DI 
IN 
[II 

IN 
DI 
IN 
DI 

TIME P H 

20: O~I 
20:09 
20:50 
7.0:~O 

21:59 
21: 59 
22:40 
22:40 
'-'"';" ..-.,? .:...,.J, ... _ 

23:22 
2:;1: 59 
2:::~: 5'~J 

00: ·'\0 
00: lfl) 
16;35 
16: ~:5 
17: 2:;; 
17:2:3 
18: 14 
1:3: 14 
19:00 
19;00 
19:42 
1"i': 42 
20:26 
20:26 
21: 10 
21: 10 
22:27 
22:27 
23:0::; 
23:08 

2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
1 X 
o X 
1 X 
o X 
2 X 
o X 
2 X 
o X 
2. X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 

CONDo 
WMHO) 

180. 
-~,·999. 

-';1999. 
-';'999. 

190. 
-s"'·7"~9. 

185. 
-~'999. 

145. 
-999~/. 

140. 
--~9,?9. 

180. 
-9999. 
-~)"i1'i.I''i/~ 

-~)9·~/9. 

-~.)·~'99. 

..... 9999. 
150. 

-9999. 
..-.}t;-,o;/9. 
-99'?9. 
-~ ... )9~J'i'. 
-9';>99. 
-~~·~/99. 

-9999. 
220. 

-9999. 
..... ·~999. 
-91'99. 
-r.;'''i'99. 
-9999. 

TIDE 

-0. 1:3 

-9. 9 
-0.9 
-9. '9 
-1. 0 
-9. '9 
-0. '9 
-9. '9 
-0. 8 
-9. 9 
-0. /:, 
-9. 9 

O. 4 
--;1, -;1 
-0. /:, 

-9. '" 
-0. 4 
-9. 9 
-0. 2 
-9 .. ~ 
-0. 1 
-9. 9 
-0. 1 
-9. ";I 

O. 1 
--;1,9 

O. 2. 
-9. 9 
0.0 

-9. '9 
-0. 3 
-9. 9 

VIA8ILITY- A=ALIVE; $=-STlINiIIEDi 'D=DEAD 

TEMP. 
(C) 

21. 5 
27. 0 
27.0 
27. 0 
22. t) 

27. 5 
21. 0 
25. 5 
19.0 
28. 0 
20.0 
26. 0 
20. 0 
25. 0 
22. 0 
:31. 5 
22. 1 
31. I) 

21. 8 
31. 0 
22. 0 
31. 0 
22.0 
::::1. 0 
22. 5 
31.5 
22. 7 
31. 0 
23. 0 
2";1.5 
?... I::" 
-..:.., '-' 
27. 5 

A 

INITIAL 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

S 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 

'0 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

PUMP STATUS- P'" # OF PUMPS OPERATINGI M=~10DE OF OPERATION 

o 
o 
2 
o 
1 
1 
1 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
3 
o 
I) 

o 
o 
o 
o 

( '-. 

3 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 

o 
o 
2 
o 
1 
1 
1 
1 
o 
o 
o 
1 
1 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
3 
(I 

o 
o 
o 
o 
o 

(F=FULL - T=THROTTLED - X"'UN.<NOWN) 
ST==S"fATION; DI=DISCHARGEi t'l=INTAKE 

1. 3-30 

NUMBER OF INDIVIDUALS 

/:, HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

o 
o 
o 

o 
o 
2 
o 
1 
1 
1 
1 
o 
o 
o 
1 
1 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
I) 

3 
o 
o 
o 
o 
o 
o 

12 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
2 
o 
1 
1 
1 
1 
o 
o 
o 
1 
1 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
2 
o 
1 
1 
1 
1 
o 
o 
o 
1 
2 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 

4:3 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

(I 

o 
o 
2 
o 
1 
1 
1 
1 
o 
o 
o 
1 
2 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
2 
o 
1 
1 
1 
1 
o 
o 
o 
1 
2 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 

( 

96 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
2 
o 
1 
1 
1 
1 
o 
o 
o 
1 
2 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
o 
o 
o 
o 



H;TRAINI'1ENT VIABILITY-CLlJPEIDAE- LARVAE 

CONDo 
DATE ST TIME P M (LMHO) TIDE 

06/23/76 IN 23:55 
06/23/76 DI 23:55 
0/:,/24/76 IN 00:35 
06/24/76 01 00:35 
06/24/76 IN 16:28 
06/14/76 DI 16:28 
Of/24/76 IN 17: 10 
06/24/76 Dr 17: 10 
06/24/76 IN 17:53 
06/24/76 01 17:53 
0/:,·/24/71:., IN 1.3: :;.6 
06/24176 01 18:36 
06/24/76 IN 19: 16 
06/24/76 01 19: 16 
06/24/76 IN 20:04 
06/24/76 01 20:04 
06/24/76 IN 20:45 
06/24/76 01 20:45 
01:.124/76 IN 22: 11 
06/24/76 01 22: 11 
06/24/76 IN 22:53 
06/24/76 DI 22:53 
06/24/76 IN 23:35 
0/:'/24/7/:', DI 23: :;:~, 
06/25/76 IN 00: 18 
06/25/76 01 00: 18 
0/:;/23/76 IN 00:59 
06/25/76 01 00:59 
06/28/76 IN 17:34 
06/28/76 01 17:34 
0/:,/23/76 IN 18:33 
06/28/76 01 18:33 

1 X 
o X 
1 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2. X 
o X 
2 X 
o X 
2 X 
o X 
1 X 
o x 

x 
o X 
1 X 
o X 
1 X 
o X 
2 X 
o X 
2 X 
o x 

-99·;>·~/. 

-9999. 
260. 

-9';/99, 
11:..2. 

-90;199. 
-9999. 
-999';.1, 
-99':>9. 
-9;199. 
-9999. 
-9999. 
-5/·~/·~i9. 

-$'i/~i9. 

410. 
-99'";i';l. 
-·~/99·:). 

-9999. 
-5"999. 
-S'';199. 
-$·':"'r':". 
-·?~r:'Jlil. 

-9999. 
-999';1. 
-9~/'iJ9. 

-9999. 
600. 

-S·";I9·~/. 

1000. 
950. 

.... 9-;J'iJ9. 
-99·;J·~/. 

-0. 4 
-9. 9 
-0. 5 
-9. 9 
-0. 9 
-";"i. ';1 

-0. 7 
-.~. 9 
-0. 5 
-9. 9 
-0. 3 
-9. 9 
-0. 1 
_~/. ';1 

O. 0 
-9. ';1 

O. 1 
-9. 9 

O. 1 
-").9 
-0. 1 
-9. 9 
-0. 
-9. 9 
-0. ::;: 
-9. 9 
-0. 4 
-9. ';1 

-0. ';J 

-9. 9 

-0. '" 
-9. ';1 

VIABILITY- A=ALIVE; S:=STUNNEDi D=DEAD 

TEMP. 
(C) 

23. 0 
28. 5 
23. 1 
30. 0 
24.5 
32. 5 
22. 5 
32. 0 
22. 5 
31. 0 
22. 5 
31. 0 
22. 5 
29. 0 
? .... J' r. 
...... ..:... .j 

2';1.5 
--''I ..-:: ..:... ..... J 

21;;-1.0 
2::::.5 
::i:(). 0 
2::':.0 
2·~/. 0 
23. 0 
29. 4) 

2:::.5 
29. 0 
24. 0 
29. 0 
27. 0 
:=:3.0 
25. 0 
34. 0 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
1 
1 
1 
o 
I) 

o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 

c· .,,; 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

3 
o 
o 
o 
o 
o 
(I 

o 
1 
o 
1 
o 
o 
o 
o 
o 

PUMP STATU8- p:: U OF PUMPS OF'ERATINGi M=MODE OF OPERATION 

D 

o 
o 
o 
1 
o 
1 
o 
1 
o 
o 
o 
o 
o 
1 
o 
2 
1 
o 
3 
1 
1 
o 
(I 

1 
o 
1 
1 
1 
o 
1 
o 
o 

( 

3 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
2 
1 
o 
o 
(I 

o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 

o 

o 
o 
o 
1 
o 
1 
1 
1 
o 
o 
o 
o 
o 
1 
o 
2 
3 
o 
4· 
1 
1 
o 
o 
1 
1 
1 
-. 
.;;.0 

1 
o 
1 
o 
o 

(F=FULL - T=THROTTLED - X;;;IJNKNOWN) 
ST~STATION; DI=DISCHARGEi IN=INTAKE 

1. 3-31 

NUMBER OF INDIVIDUALS 

6 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
1 
o 
1 
1 
1 
o 
o 
o 
o 
o 
1 
o 
3 
5 
o 
4 
1 
1 
o 
o 
1 
1 
1 
3 
1 
o 
1 
o 
o 

12 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
1 
o 
1 
1 
1 
o 
o 
'0 
I) 

o 
1 
o 
3 .,. 
.J 

o 
4 
1 
1 
o 
o 

3 
1 
o 
1 
o 
o 

24 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
I) 

o 
1 
o 
1 
1 
1 
o 
o 
o 
o 
o 
1 
o 
3 
5 
o 
4 
1 
1 
o 
o 
1 
1 
1 
3 
1 
o 
1 
o 
o 

4:::: HRS 

A 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
(I 

o 
o 
o 
Co 
(I 

(I 

o 
(I 

(I 

o 
o 

o 

o 
o 
o 
1 
o 
1 
1 
1 
o 
o 
o 
o 
o 
1 
o 
3 
5 
o 
4 
1 
1 
o 
o 
1 
1 
1 
3 
1 
o 
1 
o 
o 

72 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
1 
o 
1 
1 
1 
o 
o 
o 
o 
o 
1 
o 
3 
5 
o 
4 
1 
1 
o 

.0 
1 
1 
1 
3 
1 
o 
1 
o 
o 

( 

96 HRS 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

D 

o 
o 
o 
1 
o 
1 
1 
1 
o 
o 
o 
o 
o 
1 
o 
3 
5 
o 
4 
1 
1 
o 
o 
1 
1 
1 
3 
1 
o 
1 
o 
o 



ENTRAINMENT VIABILITY-CLUPEIDAE- LARVAE:: 

TEMP. 
DATE ST TIME P M 

'CONDo 
(UMHO) TIDE (C) 

O~./28/76 

Ot,/2:3/76 
0/:,/28176 
0/:.. . .l2f::l76 
06128.176 
0/::./28/76 
0/;./28/76 
06/2::'v7<'> 
061 2:"c'; 1 71:.. 
06.128.176 
06.12';1.176 
0/;./29176 
06.129176 
0.'.:./29.176 
0,'./29176 
O,~./::';1/76 

0f:.·/29/76 
Of:.,/ZS.l76 
(11,/2',.,/76 
(;1~/29.176 

O~,.I2';1.l76 

01:./2,';1/71:.. 
O",/'2~/17 6 
0/:./2';1176 
O'~.I29/7c· 
0/:./29/76 
0,',/29176 
1),':-/29/71:.. 
1),:./29/76 
06/29/76 
06/::':0/76 
0':-/30/76 

IN 
01 
IN 
01 
IN 
01 
IN 
[II 
IN 
01 
IN 
01 
IN 
DI 
iN 
DI 
IN 
DI 
IN 
DI 
IN 
Dr 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
01 

19:23 
1';>: 23 
20:02 
20:0:2 
20:51 
20:51 
21: :::i:3 
21: :33 
23: 2~5 
23:25 
00:0:;: 
00: 0:::: 
00: 4'3 
00:43 
1:3:23 
!i:!: 2:3 
1',/: 15 
19: 15 
20:00 
20:00 
20:47 
20:47 
21: 2';' 
21: 2';i 

22: 11 
22: 11 
22:54 
22:54 
23:35 
2~;: :!:~5 

00:22 
00:22 

2. X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
1 X 
o X 
2. X 
I) X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
1 X 
o X 
1 X 
o X 
1 X 
o X 

-$·99·~/. 

-$'9';;9. 
-$'999. 
-S'99;1. 

100.). 
-5'999. 
-s/~/'r/9. 

-~')999. 

-99-;/9. 
-~/9';J9. 

-9~~/5/~/, 

-99·,,9. 
1050. 

-~1'~9'~. 

670. 
-9;i99. 
-':1999. 
-9999. 
-~i99'i1. 

-9';1;1';', 
-";1995/. 
-999;1. 

:::90. 
-~)999. 

-';)/;i519. 
..... 9999. 
-~)9':.1";). 

-999'iJ • 

-99';.1';1. 
-'.:'.1999. 

760. 
-999';;. 

-0. 8 
-9. 9 
-0. 6 
-';1.9 
-0. 2 
-'i. ';1 

O. 0 
-.~. 9 

O. 3 
-9. 9 

O. 2 
-9. 9 
-0. 2 
-';1,9 
-0 .. ;; 
-9. 9 
-0. ';1 
-9. 9 
-1. 0 
-~J. 9 
-0. 6 
-9. (-;' 

-0. 3 

-9. '" 
O. 0 

-9. ';1 
o ';, 

-9. 9 
O. 3 

-9. -;:
O. 3 

-9. 9 

VIAE:ILITY- A'-=ALIVEi S"'STUNI~EDi D"'DEAD 

24. 0 
34. 0 
24. 0 
32. 5 
23. 5 
33. 0 
24. 0 
32. 5 
24·.0 
30. 0 
24. 0 
31. 0 
24. 0 
33. 0 
24 .. ;; 
:;::;:.0 
25. 0 
::::1. 0 
2~5. 0 
32. 0 
2'l.0 
:::1. 0 
2~:. 7 
::::1.5 
24. 0 
:::0. 0 
24. 0 
30. (I 

24. 0 
29. 5 
23. 5 
29. 5 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I)' 

(I 

1 
I) 

o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 

S 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 

PUI"IP STATUS- P>= 1~ OF PUMPS OF'ERATINGi M::.MODE OF OPERATION 

D 

(I 

o 
1 
1 
1 
(I 

o 
1 
1 
4 
1 
3 
o 
o 
o 
o 
o 
o 
I) 

2 
o 
o 
1 
o 
1 
1 
o 
o 
o 
o 
3 
o 

( " 

3 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 

o 
o 
1 
1 
1 
o 
o 
1 
1 
4 
1 
3 
o 
o 
o 
o 
o 
o 
o 
~, ... 
o 
o 
2 
o 
1 
1 
o 
o 
o 
o 
3 
o 

(F=FULL - T=THROTTLED - X=UNI~NOHN) 

ST,,-,STATIONl DI=DISCHARGEi' I!II"-'INTAKE 

1. 3-32 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
(\ 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 

o 
o 
1 
1 
1 
o 
o 
1 
1 
4 
1 
:.3 
o 
o 
o 
o 
o 
o 
o 
2 
o 
o 
2 
o 
1 
1 
o 
o 
o 
o 
3 
o 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
1 
1 
1 
o 
o 
1 
1 
4 
1 
3 
o 
I) 

o 
o 
o 
o 
o 
3 
o 
o 
~, .. 
o 
1 
1 
o 
o 
1 
o 
3 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

I) 

o 
o 
o 
o 
o 
o 
o 

o 
o 
1 
1 
1 
o 
o 
1 
1 
4 
1 
3 
o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
2 
o 
1 
1 
o 
o 
1 
o 
3 
o 

48 HRS 

A D 

I) 

I) 

o 
I) 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
(I 

(I 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
1 
1 
1 
o 
o 
1 
1 
4 
1 
3 
o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
2 
o 
1 
1 
o 
o 
1 
o 
3 
o 

72 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
1 
1 
1 
o 
I) 

1 
1 
4 
1 
3 
o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
2 
o 
1 
1 
o 
o 
1 
o 
3 
o 

( 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
1 
1 
1 
o 
o 
1 
1 
4 
1 
~: 

o 
o 
o 
o 
o 
o 
o 
3 
o 
o 
2 
o 
1 
1 
o 
o 
1 
o 
3 
o 



( 

Et!TRAINMENT VIABILlTY-CLUF'ElDAE- LARVAE 

DATE 

06/30/76 
06/30/76 
06/30/76 
06/'30/76 
0/:.·/30/76 
06/30176 
06/30/76 
0/:.·130/76 
06/30.176 
06.130/76 
06;:::':0.176 
06/30/76 
06/30/76 
06/:'3.:0/76 
0(;../::':0/76. 
06/::;0.176 
07.101/76 
07/01.176 
(:7/01/76 
0,/01.176 
07.101/7f:.. 
07 Ii) 1.171: .. 
07/01.176 
07/01.176 
07/01176 
()7/0J./76 
071cH/7i;, 
07/01l7/:.. 
07/01171:.. 
0/,/01.176 
07/01/76 
07/01/76 

ST 

IN 
OJ 
Ii'! 
01 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
DI 
IN 
01 
IN 
01 
IN 
DI 
IN 
01 
IN 
01 
IN 
01 
IN 
01 
IN 
DI 
IN 
01 
IN 
DI 

TIME 

16:40 
16:40 
17:44 
17:44 
18:33 
18:33 
20: 18 
20: 18 
21:03 
21:03 
22:02 
22:02 
22:53 
22:53 
23:40 
2:3: 40 
00:2::0 
00:25 
19: 2~J 
l ei' ..,q 

'" . -~ 
20:21 
20:21 
21: 05 
21: 05 
21: 49 
21: 49 
22: ~:2 
22:32 
23:22 
23:22 
2::::59 
23: 5~1 

P M 
CONDo 

(U~IHO) 

:2 X 1200. 
o X -9';199. 
2 X -999~/. 

o X -99'i'/9. 
:2 X -9';199. 
o X -99',/9. 
2 X -9999. 
o X .... 9-;/~)9. 
2 X -9999. 
o X -99':"';'. 
2 X -99·~·~. 

o X -9·~·;;>·;;>. 

2 X -S'J99-;'. 
o X -';'999. 
1 X -9';1';>9. 
o X -9999. 
1 X '-99';'9. 
o X -9999. 
2 X 290. 
o X -9;"199. 
2 X -5"i:99. 
o X -9999. 
2 X -·~99~i. 

o X -9999. 
2 X -9$'';19. 
o X -$~199. 

2 X -9~/·;>~/. 

o X -99','9. 
1 X -$9';l9. 
o X -'9S"/~9. 

1 X -S-?'iJ'S'J. 
o X -5999. 

TIDE 

-0. 3 
-9. 9 
-0. 6 
-9.9 
-0. 7 
-9. 9 
-0. 7 
-9. ';I 

-0. 4 
-9. 9 
-0. :2 
-9. 9 

O. 0 
-5'.9 

O. 3 
-9. 9 

O. 4 
-':>.9 
-0. 7 
-9. 9 
-0. 8 
-9. 51 
-0. 8 
-9. 9 
-0. 5 
-9. 9 
-0.3 
-9. 9 
-0. 1 
-~/. ';I 

O. 0 
-';( 51 

VIABILITY- A=ALIVEI S=STUNNEDI D=DEAD 

TEMP. 
(C) 

23. 0 
33. 0 
25. 0 
28. 0 
2:::;.0 
33. 0 
25. 0 
32.0 
25. 0 
32. 0 
24. 0 
32. 0 
24. 0 
31. 0 
24. 0 
30. 5 
24. 0 
30. 0 
23. 5 
:33.5 
25. 0 
31. 0 
2~\. 5 
:'3.:4.0 
25. 0 
33.0 
24. 5 
32. 5 
24. 0 
30. 0 
24. 5 
30. 5 

INITIAL 

A 

o 
o 
o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
~, .... 
o 
o 
o 
o 
o 
o 
o 
o 
o 

s 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
1 
o 
I) 

PiJI1P STATIJS- po": U OF PUMPS OPERATING; M=NODE OF OPERATION 

D 

o 
1 
o 
o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
7 
1 
4 
2 
4 
o 
1 
o 
2 
o 
o 
I) 

o 

( 

:!: HRS 

A 0 

o 
I) 

o 
o 
o 
o 
o 
1 
1 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

o 
1 
o 
o 
o 
1 
o 
o 
1 
o 
o 
o 
o 
o 
1 
o 
1 
b 
o 
7 
1 
4 
2 
4 
1 
1 
o 
:2 
o 
1 
o 
o 

(F=FULL - T=THROTTLEO - X=UNKNOWN) 
ST"=STATIONI DI"'DISCHARGEI 1f\:=INTAKE 

1. 3-33 

NUMBER OF INDIVIDUALS 

I;, HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
o 
o 
1 
o 
1 
1 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
7 
1 
-1 
4 
4 
1 
1 
o 
2 
o 
1 
o 
I) 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(] 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
o 
o 
1 
o 
1 
2 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
7 
1 
4 
4 
4 
1 
1 
o 
2 
o 
1 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
o 
o 
1 
o 
1 
:2 
I) 

I) 

I) 

I) 

I) 

1 
o 
1 
o 
o 
7 
1 
4 
4 
4 
1 
1 
I) 

:2 
o 
1 
I) 

I) 

4::: HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
(I 

o 
I) 

I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
1 
o 
o 
o 
1 
o 
1 
2 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
7 
1 
4 
4 
4 
1 
1 
o 
2 
o 
1 
o 
o 

72 HRS 

A 0 

o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
o 
o 
1 
o 
1 
2 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
7 

4 
4 
4 
1 
1 
o 
2 
o 
1 
o 
o 

96 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
1 
o 
o 
o 
1 
o 
1 
2 
o 
o 
o 
I) 

o 
1 
o 
1 
o 
o 
7 
1 
4 
4 
4 
1 
1 
o 
:2 
o 
1 
o 
I) 



EIHRAIt-!I'IENT VIABILITY-CLlJPEIDAE- JUV/ADUL TS 

DATE ST 

06./09/76 IN 
01.;/09/76 [II 
OI:../O'?/76 IN 
01:../0';' /7 /:.. D I 
06/09/76 IN 
01::.../09/76 DI 
0/.:./09/76 IN 
t)(:./0·,1.l76 [11 

0/e./f)9/76 JI~ 

0/.:../09/76 [II 
0(,./09176 IN 
O,"./09l76 DI 
O.~../C'·"/76 II'.' 
Oi"./O·=)/76 [II 

01::./0.,,/71::.. IN 
0/:../0',1/76 [II 
0(./09/7/.:.. IN 
0,:./0'''/71:.. DI 
(j,:./1()/71::.. IN 
O,::..II0/7/~ DI 
0:'/10/76 IN 
1),:../10/76 DI 
06/10/76 IN 
0,,·/10/76 [II 
O.V 1 0/7 (;. HI 
O,~·/10/76 D1. 
0"..110/76 IN 
O.~./10/7I:., [11 

0.;./10/76 IN 
0';..110/76 DI 
O,~'/10/76 IN 
O,~./10/76 DI 

TIME P M 

13:40 2 X 
13:40 (I X 
14: ::::8 2 X 
14: ~.::::: 0 X 
15:25 2 X 
15:25 (I X 
16:20 2 X 
11:..:20 (I X 
17: 16 2 X 
17: U.. 0 X 
18:~j:3 2 X 
U::: !3:3 (I X 
1';-': ~:5 2 X 
19: :3~ 0 X 
20: 19 2 X 
20: 1',) 0 X 
21:03 2 X 
21: O::!: (I X 
1"7: 10 2 X 
17: HI (I X 
1:::: 00 2 X 
18:00 (I X 
1 :::: ~j.) 2 X 
H::: 5(1 (I X 
20:2:'; 2 X 
20: 2~j 0 X 
21: 0';1 2 X 
21: 0';1 0 X 
21: 5~5 2 X 
21: ~i5 0 X 
2~:: 19 2 X 
2:3: 19 0 X 

CONDo 
(liIViHO) 

135. 
-'S'99'? 

130. 
--=>99·~. 

1::;:0, 
-~)9-:'/~/. 

130. 
-9;r~9. 

125. 
-'P99;', 

120. 
-9';"99. 

120. 
-~)9·~/·~/. 

120. 
-~/9·r/·"iI. 

120. 
-999'";). 

1::=:2. 
-·;199·~. 

1:,::000. 
-~'99·~/. 

130. 
-·}~J;'9. 

130. 
-')';)';19. 

1~:0. 

-95'·;1·~. 

1::::2. 
-·;I·~";I·i. 

1 ::::1. 
-99';)9. 

TIDE 

-O.5"J 
-9. 9 
-1.2 
-.~. ':' 
-0. 'iI 
-9. ';I 

-1. 0 
-9. 'i' 
-0. I::.. 
-~/. 'S"I 

O. 0 
-.~. ,?-I 

O. 3 
-';',9 
-0. 3 
-';1, 'i.1 

O. 5 
-'~J. 9 
-1. 0 
-9. 9 
·'0.6 
-9. 9 
-0. 3 
-"3). ';1 

O. 1 
-9. 0;/ 

O. :::: 
-';', Oi' 

O. :3 
""":", ':;1 

O. 1 
-·~/. 9 

VIABII..ITY- A=ALIVEI S""STUNiIIEOI O;:DEAD 

TEMP. 
(C) 

22. 0 
28. 0 
21. 0 
28. 0 
19.5 
2:::. 0 
18. I) 
27. 5 
17.0 
26. 0 
17.0 
2:3.5 
17. I) 

20. I) 

17.0 
20. (I 

17.5 
20. 0 
19.0 
27. 0 
1:3. I) 

26. 0 
17.2 
25. 5 
1:3. 2 
22. ~:; 

1:::. 0 
2::::. 0 
1 :3. (t 

2::::. 5 
1:::::. (I 

20. 5 

A 

INITIAL 

s 

o 0 
o (I 

o 0 
(I 0 
o (t 

o 0 
I) (t 

o (t 

o 0 
o 0 
I) 0 
o 0 
(I 0 
I) (I 

I) I) 

o 0 
o. 0 
o 0 
(I I) 

o I) 

I) 0 
o 0 
o 0 
I) 0 
o I) 

I) 0 
o I) 

(t 0 
o 0 
I) 0 
o 0 
o 0 

F'UMP ST/HUS- F'''' H OF PUI'lF'S OPERATING; M'-"I'IODE OF CtF'ERATION 

D 

o 
o 
~ 
(I 

o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
I) 

o 
o 
1 
o 
o 
I) 

o 
o 
o 
o 
I) 

(t 

o 
o 
o 
I) 

( 
", 

3 HRS 

A D 

I) 

(I 

o 
o 
(I 

o 
o 
o 
o 
(I 

o 
(I 

I) 

o 
o 
o 
I) 

o 
o 
o 
Q 
I) 

o 
o 
(t 

o 
o 
o 
o 
(I 

t) 

t) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
(I 

'.) 

o 
o 

o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
I) 

o 
(I 

(Fo'FULL - T;;THROTTLED - X=UNI(NOWNI 
ST=STATIONi [lI=DI::::CHAROEi I ""'INTAKE 

1. 3-34 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

(I 

(I 

o 
o 
o 
o 
o 
I) 

o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

(I 

o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
'? 

12 HRS 

A 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

(I 

(I 

(I 

o 
o 
o 
o 
I) 

o 
(I 

o 
o 
I) 

o 
(I 

(I 

o 
I) 

o 
o 
o 
o 

o 
(I 

o 
o 
(I 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
1 
o 
o 
(I 

o 
I) 

o 
o 
o 
o 
o 
o 
Q 
o 

24 HRS 

A D 

(I 

(I 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
1 
o 
(I 

o 
o 
o 
o 
(t 

o 
o 
o 
o 
o 
o 

48 HRS 

A D 

o 
I) 

(I 

(t 

(I 

(I 

o 
o 
I) 

o 
I) 

o 
o 
I) 

o 
o 
(t 

(t 

(I 

I) 

o 
(I 

(t 

o 
(t 

o 
(I 

o 
;) 

o 
I) 

(I 

o 
o 
(I 

o 
o 
o 
(I 

(I 

(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
I) 

o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
(I 

72 HRS 

A D 

o 
o 
I) 

o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
(I 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
I) 

1 
o 
I) 

o 
Q 

o 
o 
o 
o 
o 
o 
o 
o 
o 

( 

96 HRS 

A D 

o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



( 

ENTRAINMENT VIABILITY-CLUPEIDAE- JUV/ADULTS 

D,~TE ST 

0",/ 17/71::.. IN 
06/17/76 DI 
0/.:,/17.176 IN 
Qt../17/7/:. DI 
06/17/76 IN 
0(;./17/76 [II 
06.117176 IN 
06/17/76 DI 
0/.,/17/76 II>! 
0/.,/17/76 DI 
01;.117/76 IN 
06.117/76 DI 
06/ 1 '~:.17 /:, IN 
O';'/lf:.;176 DI 
0,'./2::;176 IN 
06/2~:f7 6 D I 
0/:,.123/76 IN 
0/"./2:-":176 D I 
0/::'/'L,3/76 IN 
06/23/76 Dl 
0.; . .123/76 IN 
0/:.,/23176 DI 
0,;./23/7 I:, IN 
0.,./2:;'v76 DI 
0/:..123/71:.. 11~ 

01:..12:;;/76 D I 
0!:../2:::l7 bIN 
0·': . .I23/7/:. DI 
0·';·/23/76 IN 
06/23176 DI 
Ot./ [:':17 I,;, IN 
0.'~/23/7 6 D I 

TIME F' M 

20: Qi"' 
20: 0',1 
20:50 
20:50 
21: 5'3"1 
21: 59 
22:40 
22:40 
23:22 
23:22 
2:3: 5'} 
2:;i: ~:t';:) 

00: 4·1) 
00: 40 
11.:.: ~:5 
16:35 
17: 2:3 
17:2:3 
1:::: 14 
1:::: 11 
19:00 
19:00 
1','; 42 
1.9:42 
20: 2~. 
20: 21:.. 
21: 10 
21: 10 
22:27 
22:2'l 
23:0:3 
23: 0::: 

2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
1 X 
o X 
1 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 
2 X 
o X 

CONDo 
(UMHO) 

180. 
-~'9S'9. 
-s·';r;/9. 
-~199~). 

1-;'0. 
--;J';I-;/9. 

1:35. 
--;1';199. 

145. 
-Si·;/9·~/. 

140. 
-~):)5/·'i'. 

130. 
..... ~)9·~9. 
-"~9·;19. 

-9999. 
-9999. 
-9999. 

150. 
-9·~)·::r1. 

-99·~'';I. 

-99",.". 
-~~999. 

-"';:""';>. 
-9·~99. 

-~;I·~·;J9. 

220. 
-';'999. 
_t;/9·;i·~/. 

-·;/9·~/9. 

_-;J';I·~/·;I. 

-';i5r"iJ9. 

TEMP. 
TIDE (C) 

-0. 8 
-5",5" 
-0, 9 
-9. 9 
-1.0 
-';>.9 
-0. 9 
-9. 9 
-0.8 
-';1. ';'1 

-0. 6 
-'9.9 

O. 4 
-~/. 9 
-0. 6 
-';1, '~I 

-0. 4 
-9. 9 
-0. 2 
..-~;_ 9 
-0. 1 
-9. ':" 
-0. 
-':', ';I 

O. 1 
-9. l' 

O. 2 
-';1,9 

O. 0 
-9. '~I 

-0. 3 
-9. 9 

21.5 
27.0 
27. 0 
27. 0 
22. 0 
27. 5 
21. 0 
25. 5 
1'''.0 
28. 0 
20. 0 
26. 0 
20. 0 
2~j. 0 
22. 0 
31.5 
22. 1 
~:1. (I 

21.8 
:31.0 
22. 0 
:;:1. 0 
22. 0 
~:1. 0 
22. 5 
:31.5 
22. 7 
::H.O 
23. 0 
2';', ~ 
22. ~.:. 

27. ::) 

VIABILlTY- A"-'ALIVE; S=STUNNED; D=DEAD 

A 

INITIAL 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
() 

o 
o 
I) 

o 
o 
o 

s 

o 
o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
I) 

I) 

'0 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 

PUNF' STATUS- P= U OF F'UI'IPS OPERATING; M"'MODE OF OPEP.ATICIN 

D 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

I) 

o 
o 
o 
1 
o 
I) 

( 

3 HRS 

A D 

o 
o 
I) 

o 
o 
I) 

(I 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
I) 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
1 
I) 

I) 

(F=FULL - T:::THROTTLED - X==UNI(NOWN) 
ST:.:STATIONi DI=DISCHARGEi I'II:;;:INTAKE 

1. 3-35 

NUMBER OF INDIVIDUALS 

6 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
(I 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o I 

12 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
I) 

o 
o 
o 
(I 

o 
o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 

1 
o 
o 

24 HRS 

A D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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ENTRAINMENT VIAI3ILlTY-CLlJPEIDAE- ,JUV/ADUL TS 

DATE 

06/':30/76 
06/30/76 
06/30/76 
06/30/76 
01:.13\)/76 
06/30176 
Of:.'/~:0/76 

06/30/76 
06/30/76 
06/30/76 
06/30/76 
06/30/76 
06/30/76 
06/-::;0/76 
06/:3;0/76 
06/3.)/76 
07/01176 
07/01/76 
07/01/71:, 
07/01/76 
07/01/76 
07/01176 
07/01/76 
07/01/76 
07/01/76 
07/0J/76 
07/01/76 
07/01/76 
07/01/76 
07/01/76 
07/01/76 
07/01/76 

ST TIME P M 

IN 16:40 2 X 
DI 16:40 0 X 
IN 17:44 2 X 
DI 17: 44 0 X 
IN 18::::::3 2 X 
DI 18: 33 0 X 
IN 20: 1::: 2 X 
DI 20: 18 0 X 
IN 2 1 : 0::: 2 X 
DI 21: 0:3 0 X 
IN 22:02 2 X 
DI 22:02 0 X 
IN 22:53 2 X 
£II 22:53 0 X 
IN 23:40 1 X 
DI 23:40 0 Y
IN 00:25 1 X 
£II 00:25 0 X 
IN 19:29 2 X 
£II 1';/: 2',1 0 X 
IN 20:21 2 X 
DI 20: 21 0 X 
IN 21:05 2 X 
DI 21 : 0::, (I X 
IN 21:49 2 X 
DI 21:4-:' 0 X 
IN 22:::::2 2 X 
£II 22: :;:2 (I X 
IN 2:3: 22 1 X 
£II 23:22 0 X 
IN 23:59 1 X 
£II 23:59 0 X 

COND, 
<UMHO) 

1200. 
-9999. 
-99;/9. 
-9999. 
-99;19. 
-999~J. 

-9S'/-;/9. 
-~I"~·;J9. 

-999·~/. 

-9999. 
--999·~. 

-99·:'/~). 

-99'~9. 

--:''i'95'. 
-';>999. 
-999';~, 

..... ~/999. 
-';'999. 

290. 
.... 9·;>99. 
.... 99 .. ;;'·;.1. 
-999·~. 

-·~/999. 

..... 9·?99. 
-999':J. 
-9';>',/9. 
-9-;/9'~/. 

-;/9'?9. 
-';/9'S)5/. 
-9999. 
-9';>9-;1. 
-9';>99. 

TIDE 

-0. 3 
-9,9 
-0. I;, 
-9. 9 
-0. 7 
-9. 9 
-0. 7 
-9. 9 
-0. 4 
--;1,9 
-0. 2 
-9. ~I 

O. 0 
-9. 9 

O. 3 
-'fl. 9 

O. 4 
-9. ~I 
-0. 7 
-9. 9 
-0. 8 
_'~J. 9 
-0, ;;:: 
-'"iI.9 
-0. 5 
-'~. 9 
-0. 3 

-9. '" 
-0. 1 
-9. 9 

O. 0 
--;1.9 

VIABILITY- A=ALIVE; S=STIJNNED; D=DEAD 

TEMP. 
(C) 

23. 0 
33. 0 
25. 0 
2;;::, 0 
25. 0 
33. 0 
25. 0 
32. 0 
25. 0 
32. 0 
24. 0 
:;:2.0 
24. 0 
31. 0 
24. 0 
30. 5 
24. 0 
:30.0 
23. 5 
.-..-. c:.; .. ;., _, 
25. 0 
:.::1.0 
25. 5 
34, 0 
2~. 0 
33. 0 
24. 5 
:!!2.5 
24. 0 
:;:0.0 
24. 5 
30. 5 

INITIAL 

A 
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PUMP STATUS- p= n OF PUMPS OPERATING; M=MODE OF OPERATION 

D 
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(I 

o 
I) 
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(F'~FIJLL - T~'THROTTLED - X=UNKNOHN) 
ST .. STATION. DI=DISCHARGEJ 'IN::ItJTAI<E 

1. 3-36 

NUMBER OF INDIVIDUALS 

6 HRS 
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2.l ROSETON G~~TING STATION ENTRAI~MENT 
SURVIVAL EXPRESSED AS ABUNDANCE (DENSITY) 
RAW DATA SUMMARIES, 1976 



( .~ ( 

CLUPEIDAE FAMILY 

DENSITV(NO. /1000 CU M ) 
----------------------------------------~--~-----

SAMPLE TOTAL 
STATION- TIME TIDE TEMPERATURE CCNDUCTIV lTY VOLUME YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) (CU M) EGGS LARVAE LARVAE JUVENILES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
1-06/14/76 ,23; 47 1.7 19. 5 129. 10. 16 O. ° O. 0 913. 4 O. 0 98. 4 
1)-0·:·/14/76 \23: 47 1.7 27. ° -9999. 7.9(;: O. 0 o. 0 125. :3 O. 0 125. 3 
1-06/15/76 01: :;::3 2.1 19.0 -9S-'99. 10. 29 O. 0 O. 0 97. 1 O. 0 97. 1 
D-O/:./ 15/76 01: 38 2. 1 24. 0 -99 t?'iJ • 10. 16 O. 0 O. 0 393. 6 O. 0 393. 6 
1-0::./15/76 17:52 1.7 20. 4 132. 10. 08 O. 0 o. 0 198.5 O. 0 198.5 
0-06/15/76 17:52 1.7 30. 0 -99';'19. 9. 52 O. 0 0.0 315. 0 O. 0 :315.0 
1-06/15.176 19: 14 1.4 20. 0 -9999. 10. 38 O. 0 O. 0 192.6 O. 0 192. 6 
1-·06/15.176 21:35 1.2 20. 0 -9999. 10. 03 O. 0 O. 0 199. 4 O. 0 199.4 
[1-0:.':../15/76 21: :'::5 1.2 27. 0 -9999. 9. 65 O. 0 o. 0 414. 5 O. 0 414. :5 
.i-O,~/15/76 22:46 1.2 18. 7 132. 10.25 O. 0 O. 0 878. 0 O. 0 1::71;..( 0 
[;-0.:'./15/76 22; 41... 1 ? 27. 0 -9999. 10. It. 0, 0 O. 0 295. 2 0.0 295. 2 
1-0/,,/16/76 00:09 1.6 20. 0 -9999. 10.3:3 O. 0 O. 0 67,1.2 0.0 674. 2 
D-O,~·/16/7 6 00: 0';'1 1.6 27. 0 -9999. 9. :;:2 O. 0 O. 0 611. 0 O. 0 611. 0 
I -O,~·/ 15/76 01: 18 1.9 1';').7 135. 10. 4-' O. 0 O. 0 4202.5 O. 0 4202. :5 
D-O,~/16/7 6 01: 18 1.S' 26. 0 -;/99·9. 10. 56 O. 0 O. 0 20:33.6 O. 0 208:3. 6 
1-06/11:.,/76 17:48 2. C 20. 9 134. 10.2S" O. 0 O. 0 194. '3 O. 0 194. 3 
[1-06/16/76 17:48 2. 0 33. 0 -';>999. 6. 63 O. 0 O. 0 150. ~I O. (I 150. 9 
1-06/16/76 19: 12 1.7 21. 0 -9999. 10. 83 O. 0 O. 0 5~4. 2 O. 0 554. 2 
D-06/1I..,/76 19: 12 1.7 33. 0 -9999. 10. S'/2 O. 0 O. 0 458. 0 O. 0 458. 0 
1-·M .. /l!:·/76 20: 18 1.~ 21. 0 -9999. 10. 43 O. 0 O. 0 O. 0 O. 0 O. 0 
D-0.',/11.:./76 20: 18 1.5 33. 0 -9';'/99. 10. 25 O. 0 o. 0 19:5. 1 O. 0 195. 1 
1-06/17/76 00: 19 1.4 20. () -9999. 10. 34 O. 0 O. 0 580. 4 O. 0 580. 4 
D-06/17/76 00: 19 1.4 28. 0 -9';/99. 10. 25 O. 0 O. 0 487. 8 o 0 4;37.8 
I "O,~/ 17 /7.~ 01: !52 1.9 20. 7 149. 10.2';' O. 0 O. 0 1262. 9 O. 0 1262. ';'1 
0-06/17/76 01: 52 1.9 27. 0 -9999. ':",82 O. 0 O. 0 814. 7 O. 0 814. 7 
1-06/17/76 17:37 1.9 21: 4 14:5. 10. 56 O. 0 o. 0 189.4 O. 0 18.". 4 
D-06/17/76 17:37 1.9 35. 0 -9999. 10. 65 O. 0 o. 0 93. 9 O. 0 -;/3.9 
1-06/17/76 19: 19 1.7 21. 0 -9999. ';1.78 O. 0 0.0 613. 7 O. 0 613. 7 
[1-06/17/76 19: 19 1.7 33. 0 -9999. 8.3c. O. 0 O. 0 478. 5 O. 0 478. 5 
0-06/17/76 20:34 1.~ 33. 0 -';'999. 10.03 O. 0 O. I) 2"";'1.0 O. 0 299. 0 

I=INTAf(Ei D'-=DISCHARGE 

2.1-1 
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tUJPEibAE FAMILy 
DENSITYCNO. /1000 CU M ) 

----------------------------------------------~--
SAMPLE TOTAL 

STATION- TIME TIDE TEMPERATURE CONDUCTI VITY VOLUME YOLK-SAC (EXCLUDING 
DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) (elJ M) EGGS LARVAE LARVAE JUVENILES EGGS) 

---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
I -0.~/17/76 22:21 1.~ 21. 6 198. 10. 08 O. 0 o. 0 1290. 1 O. 0 1290. 1 
D-06/17/76 22:21 ! '" . ~ 33. 0 -9fJ99. 10. 08 O. 0 O. 0 3771. 1 O. 0 3771. 1 
1-06/18/76 00: 17 1.3 21. 0 -·~9';)9. 10. 74 O. 0 0.0 186. 3 O. 0 186. 3 
D-06/18176 00: 17 1.3 29. 0 -9999. 9. 78 O. 0 o. 0 409. 1 0.0 40';'. 1 
1-06/18/76 01: 24 1. ~. 21. 5 219. ·;i.90 O. 0 O. 0 302. 9 O. 0 302. 9 
0-06/18176 01:24 1. es 27.0 -9999. 10. 38 O. 0 O. 0 288. 9 O. 0 288. 9 
1-06/21176 17:38 1. E: 23. 2 156. .;>. 99 O. 0 o. 0 1301. 3 O. 0 1301. 3 
[1-06./21/76 17:38 1. E: 33. 0 -9'-;'99. 10. 51 O. 0 o. 0 1046. 2 O. 0 1046. 2 
r-06/21/76 18:26 1. 5' 23. 0 -9999. ';>.90 O. 0 0.0 90S. 7 O. 0 908. 7 
D-06/21/76 18:26 1. ';' 33. 0 -9999. .~. 95 O. 0 O. 0 603. 2 O. 0 603. 2 
1-06./21/76 19:21 2. 0 23. 0 -9';'99. 10. 12 O. 0 O. 0 691. 7 O. 0 691. 7 
D-06/21176 19:21 2.0 33.0 -';>999. 10. 12 O. 0 O. 0 691. 7 O. 0 691. 7 
1-06/21/76 20: 12 2. 1 23. 0 -9$99. 10.21 O. 0 O. 0 783. S O. 0 783. 8 
D-06/21/76 20: 12 2. 1 33. 0 -9999 .. 10.2:8 0.0 O. 0 3~35. 3 O. 0 385. 3 
1-06/21/76 20:51 2. 1 23. " -99'19. 10.03 O. 0 O. 0 299.0 O. 0 299. 0 
D-O~/21/76 20:51 2. 1 33. 0 -9999.· 9. 7:~ O. 0 O. 0 306.3 O. 0 306. 8 
I-·O.~'/21/76 21: 41 2. 1 23. 1 146. 10. 34 O. 0 O. 0 967. 3 O. 0 967. 3 
D-Oc·/21 /76 21:41 2. 1 33. 0 -9999. 10. 16 O. 0 O. 0 295. 2 O. 0 2~)5. 2 
1-06/21/76 22:44 1.9 23. 0 -S"'999. 10. 12 O. 0 O. I) 691. 7 O. 0 691. 7 
[1-06/21/76 22:44 1. $' 32. 0 -9999. 10. 25 O. 0 0.0 585. 5 O. 0 585. 5 
1-06/21.176 22:: 36 1. ~: 22. 0 -9999. 9. 78 O. 0 o. 0 818. 3 O. 0 81:3. 3 
[1-06/21176 23:36 1. E: 32. 0 -9999. 9. 69 O. 0 o. 0 309. I:> O. 0 30';>.6 
1-06/22,/76 00:24 1. /::. 22. 0 -995/9, 10. 16 O. 0 O. 0 688. S O. 0 C·SS.8 
[1-0':'/22/76 00:24 1. 1;. 31. 0 -9999. 10.0:::: O. 0 0.0 398. 6 O. 0 398. 6 
1-0/:../22/76 01; 10 1.5 . 22.0 -995/9. 10. 60 O. 0 O. 0 282. 9 O. 0 282. 9 
[1-06/22/76 01:10 1. e. 30. 0 -9999. 1 O. I):~: O. 0 O. 0 893.1 O. 0 893. 1 
1-06/22/76 02:00 1. ~. 22.5 141. 10. 2~, 0.0 O. 0 975. 6 0.0 975. 6 
D-06/22/76 02:00 1.5 29. 0 -9999. 9. 82: O. 0 O. 0 101::3.4 O. 0 1018.4 
1-06/22/76 17: 3:3 1.6 22. S 152. 10. 43 O. 0 O. 0 383. I:> 0.0 383. I;, 
[1-06/22/7(:. 17:38 1. t:.. 32. 0 -9999. 10. 16 O. 0 O. 0 590. 4 O. 0 590. 4 

1 "'INTAI<Ei D;::DISCHARGE 

2.1-2 
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CLUPgJpAE F~MILY 
DENSITY(NO. /1000 CU M ) 

-------~-----------------------------------------
SAMPLE TOTAL 

STATION- TIME TlDE TEMPERATURE COli/DUCT IVITY VOLUME YOLK-SAC (EXCLUDING 
DATE (HR: ~1IN> (M) (DEGREES C) ( M I CRO~lHOS ) (OJ M) EGGS LARVAE LARVAE JUVENILES EGGS) 

---------- ...... _------ ----------- -------~----
_._---- -------- ------ --------- ----------

1-0.':>/22/76 18:21 1.8 23. 0 -999·~. 9. 61 O. 0 O. 0 1457_ 1 O. 0 1457. 1 
D-06/22/76 18:21 1.8 33. 0 -9$1099. 10.21 O. 0 O. 0 391. 9 O. 0 391. 9 
1-06/22176 19:01 1.8 23. 5 -':.''';"1';19. 1').56 O. 0 O. 0 1041. a O. 0 1041. 8 
[1-01;,/22/76 19:01 1. e 3:::.0 -9999. 10_ 43 O. 0 o. 0 47·~. 6 O. 0 479. 6 
1-06/22/76 19:42 1.9 24_ 0 -9999. 10.34 O. 0 O. 0 483.6 O. 0 483. 6 
[1-06/22/76 19:42 1.9 34.0 -~/999. 9. 73 O. 0 O. 0 511.4 O. 0 511. 4 
1-01:./22176 20:22 2. 0 24.0 -99·?9. 10.34 O. 0 O. 0 677.1 O. 0 677_ 1 
0-06/22/76 20:22 2. 0 34. 0 -9999. S",81::-- O. 0 O. 0 304. 2 o. 0 304. 2 
l-Ul:.'/22/76 21:04 2. 1 24. 0 -~J999. 9 C,,::) O. 0 O. 0 500. 5 O. 0 500. 5 
[1-0/:../22/76 21: 04 2. 1 34_ 0 .... 'i' S"';' 9. 10. 16 O. 0 O. 0 3~/3. 6 O. 0 39:3. b 
I-06/22/76 21: 45 2. 1 24. 0 -9999. 10. 08 O. 0 O. 0 5S"'5.5 O. 0 5·:>5.5 
[1-06/22/76 21: 45 2. 1 33. 0 -$·9·~J9. 10.21 O. 0 O. 0 783. 8 0.0 783. 8 
1-06/22/76 22:30 2. 0 23. 6 176. 10. 25 O. 0 o. 0 2926. 8 O. 0 2926. a 
0-0(:./22/7t. 22:30 2. 0 33. 0 -9999. 10.08 O. 0 O. 0 595. 4 O. 0 595. 4 
1-0(:'/22/76 23:09 2. 0 23. 0 -9999, 10. c.o O. 0 O. 0 1791. 9 O. 0 1791. 9 
D-O(:./22/76 23:09 2.0 32. 0 -9999. 10.21 O. 0 o. 0 1077. 7 o. 0 1077. 7 
I-O.~/22/76 23:50 1. 9 23. 0 _';'~J'~J·~/. 10. 38 O. 0 O. 0 674. 2 o. 0 674. 2 
[1-06/22/76 23:50 1.9 31. 0 -999';>. 10. 08 O. 0 O. 0 297. 7 O. 0 297. 7 
1-0/:,,/23/76 00:29 1.7 23. 0 -9999. '? 82 O. 0 O. 0 1222. 1 O. 0 1222. 1 
D-Ot~/23/76 00:29 1.7 30. 0 -99·n. 9. '~/5 O. 0 o. 0 201. 1 o. 0 201. 1 
1-06/23/76 01: o'? 1.6 23. 0 -9999_ 9. 86 O. 0 o. 0 1419. 6 o. 0 14·19. 6 
D-06/23/76 01: 09 I.t 28. 0 -99·:'J~/. 10. 12 O. 0 o. 0 98, 8 o. 0 98. 8 
I-Oc./23/76 02:04 1. ~. 23. 5 187. 10. 25 o. 0 O. 0 1268. 3 97. 6 1365. 9 
D-O·~/23/76 02:04 1. ~. 28. 0 -9999. 10. 34 O. 0 O. 0 870. 6 O. 0 870. /:.. 
1-0/;;'/23176 17:50 1. ~ 2:::. 1 152. 10.5/;' O. 0 O. 0 662. 9 O. 0 662. 9 
D-06/23/76- 17:50 1.5 3:'::,0 -999';>. 10. 51 O. 0 o. 0 570. 7 O. 0 570. 7 
1-0/;,/23.17 6 13:23 1. t. 23. 0 -~/999. 10. 34 o. 0 o. 0 193.5 o. 0 193.5 
[1-06/23176 18:23 1.6 ~:3. 0 -99;19. 9. 73 O. 0 o. 0 410. 9 o. 0 410. 9 
1-06/23/76 19:03 1.7 24. 0 -9999. 9. 95 O. 0 O. 0 301. 6 O. 0 301. 6 
D-06/23/76 19:03 1.7 33. 0 -9999. 10. 65 o. 0 o. 0 469. b O. 0 469. 6 

I=:INTAKEiD=DISCHARGE 

2. 1-3 



/"~-

CLlJPElDAE FAMILY 

STATION
DATE 

I -O.~'/2.3/7 I;, 
[I-06/2:::,n6 
I -0(,,/2::;:.17 I;, 
D-06/23/7(;' 
1-01::../2::::,/76 
D-0~./23/7.S 

1-0:,,/23/7 b 
n-O.';./2:3/7f:. 
I -I),;. /23/76 
IJ-06/2:jI7 C. 
I -0·';.·/2:;;/76 
0-' Of;;. 123/76 
1-,0,';./23/76 
[J -O.~'/2:;:/7 6 
l"O.~'/24/76 

D-OS/:~/l-f71;,. 

:-01:.1'24/76 
[I'-I).'S/2·V76 
I -O,~./2·1/76 
[I-O,~./24/76 

1-06/24/76 
[1-0,:'/24/76 
1-06/2-1/76 
[I-O.;./2!U76 
1-06/24/76 
0-06/24/76 
1-06/24176 
[1-06/24/76 
1-06/24/76 
[1-06/24/76 

TIME 
(HR:MIN) 

19:42 
1','; 42 
20;20 
20:20 
21: 02 
21: 03 
21;43 
21: 48 
22:26 
22:26 
23;06 
23:06 
23: 43 
23:43 
00; 1-;' 
00: 19 
OO:5S"J 
00;59 
01:33 
01: 38 
17:45 
17;45 
1:3:25 
1:3; 25 
19:09 
19:09 
19;54 
1~/: 54 
20:35 
20:35 

I .... INTAKEiD=-DISCHARGE 

TIDE 
( 1'1) 

1.9 
1.9 
2. 0 
2.0 
2. 1 
2. 1 
2. :2 
2.2 ., ~. .... '" 
2. ~: 

2. 2 
2. 2: 
2. 1 
2. 1 
2. 0 
2, C· 
1. E: 
1.E: 
1.7 
1.7 
1. ~: 
1. :;: 
1.4 
1 .{., 

1. {;,. 
L ~. 

1. E: 
1. 1;: 
1. ~, 
L ~. 

TEMPERATlIRE 
(DEGREES C) 

24.0 
3:;:.0 
24. 0 
34. 0 
24. 0 
3'1.0 
23. 9 
33.0 
24. 0 
::::3.0 
24, 0 
::::3.0 
24. 0 
:;:3.0 
24. 0 
33. 0 
24. 0 
33. 0 
23. 3 
:;:3.0 
2:3,7 
33, 0 
2·4,0 
33. 0 
24.0 
33: 0 
24. 0 
34, 0 
24, 0 
34. 0 

CONDUCTIVITY 
(MICROMHOS) 

-9999. 
-9999. 
-9999, 
-9999. 
-9999. 
-9';/99. 

149. 
-9·~99. 

-S'';'J9·~. 

-9999. 
-9';1';'9. 
-99'19. 
-·~'999. 

-'i'iJ S"1'9. 
-99S"'9. 
-9999. 
-9999. 
-99,?~J. 

148. 
-9999. 

15t .. 
-9-;1';:>'7. 
-999';t. 
-9999. 
-9999. 
-9999. 
-9-;1'7:' 9. 
-9999. 
-9999. 
..... 9999. 

( 

SAMPLE 
VOLUME 
(eu M) 

10.21 
10. C·::;: 
10.03 

9. ;15 
10, 16 

9. 95 
to,2'? 

9 .. 9~ 
10.47 
10.03 
10. ::::8 

9. 82 
10. 16 

9, 78 
9. -;)5 

10. (13 
10.21 
10,0:::: 

.~. 86 
9, 95 

1'). 12 
-;t, '~9 

10. 47 
10. 1;~ 

10, 65 
10. 12 
10. 43 
10. 16 
10.51 

9. 95 

2.1-4 

- ---
( 

" 

DENS ITY (NO. /1000 ell ~1 ) 

---~--~------------------------------------------
TOTAL 

YOLK-SAC (EXCLUDING 
EGGS LARVAE LARVAE JUVENILES EGGS) --_ ..... ---- ------ --------- ----------

o. 0 o. 0 293. 9 0.0 293, 9 
O. 0 O. 0 2~J9. 0 O. 0 29":/.0 
O. 0 O. (I 897. 0 O. 0 897. 0 
O. 0 O. 0 502. 6 O. 0 502. 6 
O. 0 O. 0 1279. 1 O. 0 1279, 1 
0, 0 0, 0 1105, 8 O. 0 1105. :3 
O. 0 0. 0 1262. 8 O. 0 1262, 8 
O. 0 O. 0 ::::04. 2 O. 0 :'::04,2 
O. 0 O. 0 1910.2 O. 0 1910,2 
O. 0 O. 0 t096. 3 0, 0 1096 . .3 
O. 0 0, 0 1252. 1 O. 0 1252. 1 
0.0 O. ° 611.0 O. 0 (:.11. 0 
O. 0 0. 0 2263. 1 O. 0 2263. 1 
O. 0 O. 0 1:329. 7 0, 0 1::::2":',7 
0, 0 0, 0 904. 8 O. (I 904, 8 
O. 0 0, 0 1196. 0 O. 0 11.96,0 
0, 0 O. 0 8:::1. 8 O. 0 :;::81. 8 
O. 0 0. 0 297. 7 0.0 297. 7 
O. 0 O. 0 811. 2 0, 0 311. 2 
O. 0 O. (I 603. 2 O. 0 603. 2 
O. 0 0, 0 988. 1 0, 0 98::i. 1 
O. 0 O. I) 1501. 4 O. 0 1501. 4 
O. 0 o. I) 3820. 4 O. 0 ::::820,4 
o. 0 O. 0 12::::4. (:, 0, 0 1284, 6 

O. ° 0, 0 751. 3 I). 0 751. 3 
O. (I 0. 0 988. 2 O. 0 988. 2 
O. 0 0, 0 2110. 2 O. 0 2110.2 
O. 0 O. 0 1279. 1 O. 0 127'''. 1 
O. 0 o. 0 2232. 6 O. 0 2282. /:.. 
O. 0 o. 0 1005. 3 O. 0 1005, 3 



( ( ( 

CI-I..!F·EH:f1g fA.M~J.. Y 

DENSITV(NO. /1000 CIJ M ) 
~-----------~------------------------------------S{\MPLE TOTAL 

!3TATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCLUDING 
DATE (HR:MIN) (11) (DEGREES C) (MICROr1HOS) (CIJ M) EGGS LARVAE LARVAE JUVENILES EGGS) 

---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
1--06/24/76 21: 19 2. 1 24. 0 -9999. 10. 33 O. 0 O. 0 2504. 4 O. 0 2504. 4 
D-O,.:.I24/76 21: 19 2. 1 34. 0 -9999. F). 08 0.0 O. 0 1290. 1 O. 0 1290. 1 
1-06/24/76 22:02 2. 1 24. 1 155. 10. 65 O. 0 O. 0 2160. 1 O. 0 2160. 1 
[1-06124/76 22:02 2. 1 34. 0 -9'7199. 10. 08 O. 0 o. 0 ';>92.4 O. 0 992. 4 
I-Ob/24/7b 22:44 2. 2 24. 0 -9999. 10. 65 O. 0 O. 0 1878. 4 O. 0 1:378. I). 
D-06/24/76 22:44 2. 2 34. 0 -9999. ~I. 99 O. 0 O. 0 1601. 5 O. 0 1601. 5 
1-0,;'/24/76 23:22 2. 1 25. 0 -9999. 10.47 O. 0 O. 0 2387. 8 O. 0 2387. 8 
[1-06/24176 23:22 2. 1 35. 0 -9999. 9. 69 O. 0 O. 0 1754. 0 O. 0 1754. 0 
1-0,)/25/76 00:01 2. 1 24. 0 -9999. 9. 86 O. 0 O. 0 2839.2 O. 0 2839. 2 
D-06/23/76 00:01 2. 1 34. 0 -9999. 9. 57 O. 0 O. I) 1672. /::.. O. 0 1672. 6 
}-06/24/76 00:42 2. 0 24. 0 -9999. 10. c.5 O. 0 O. 0 2535. 7 .::),,::. Q ,..J. , 2629. /::.. 
[1-0/,/25/76 00:42 2. 0 33. 0 -9999. 9. 57 O. 0 O. 0 1:::59.0 O. 0 1359. 0 
1-06/23176 01: 20 1.9 24. 0 -;;"~99. 10. C.O O. 0 O. 0 1037. 4 O. 0 1037. 4 
D·-O,:'/2~':;.I7 6 01: 20 1.9 32. 0 -~J9·?9. 10. 03 O. 0 O. 0 897. 0 O. 0 8';>7.0 
1-0/:'/25.176 01: 59 1.7 2:;:.7 153. 10. 03 0.0 O. 0 1295. 6 O. 0 1295. 6 
[I--06/25/7/:' 01: 59 1.7 33. 0 -'>'999. '"iJ.86 O. 0 O. 0 608. 4 O. 0 60:::::.4 
I -06.12f:':/7 6 17: 3'~ 1. 4 25. 6 172. 9. 90 O. 0 O. 0 302.9 O. 0 302. 9 
[1-06/28/76 17:39 1. 4 26. 0 -990';"9. S"/, '")'~) O. 0 O. 0 600.6 O. 0 .':.OO./:' 
J-OblL.:::!76 18:20 1. :; 25. 5 -999·~. 10 . .:':::: O. 0 O. 0 198. 5 O. 0 198.5 
[1-06/2:::176 18:20 1.3 26. 0 -9999. 9. '':.:,:J O. 0 O. 0 O. 0 O. 0 O. 0 
1-06/28/76 19;03 1.2 25. 5 -999·~. 10. 1 [. O. 0 O. 0 196.8 O. 0 1 ~Jb. 8 
ft-O'~/28/7 /:; 19:03 1.2 26. 0 -9999. 9.7;:: O. 0 O. 0 O. 0 O. 0 0.0 
1-06/28/76 19:45 1.1; 25. 5 -'i'999. 10.21 O. 0 O. 0 293. ~I O. 0 293. 9 
[1-0,,/2;::.176 19:45 1.2 26. 0 -9999. ';'.86 O. 0 O. 0 101. 4 O. 0 101. 4 
1-06.12:3.176 20:20 1 -:. 25. 0 -9999. 9. 78 O. 0 O. 0 1227. 4 O. 0 1227. 4 
1-06/2:3/76 21: :::0 1.6 24 .. 0 -9999. 10. 38 O. 0 O. 0 674. 2 O. 0 671l. 2 
[1-06/28.176 21: 30 1.6 25. 0 -9999. 9. 95 O. 0 O. 0 301. 6 O. 0 301. 6 
1-06/2:-::.:.176 22:06 I.e 24. 6 168. 10.38 O. 0 O. 0 1059. 5 O. 0 1059. 5 
[1-06/28/76 22:06 1.8 25. 0 -9999. 10. 34 O. 0 O. 0 580. 4 O. 0 580. 4 
1-1)/:,/28/76 22:51 2. 0 24. 6 --~J999. 10. 60 O. 0 O. 0 848. 8 O. 0 848. 8 

I'" I NTAI<E; D=:D 1 SCHARGE 

2.1-5 



( ( 
-..... , 

CLUPEIDAE FAMILY 

DENSITY(NO. /1000 CU M ) 

-------------------------------------------------
SAMPLE TOTAL 

STA'fION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCLUDING 
DATE (HR;MIN) HI) (DEGREES C) (MICROMHOS) (CU M) EGGS LARVAE LARVAE JUVENILES EGGS) 

---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
[1-06/28/76 22:51 2. 0 25. 0 -9999. 10. 34 O. 0 O. 0 1160.8 O. 0 1160. :3 
I -06/2E:f7 6 23:38 2.1 24. 6 -9S"199. 10. 47 O. 0 O. 0 1050. 6 O. 0 1050. 6 
0-06/28/76 23: :::8 2. 1 26. 0 -9999. 9. 95 O. 0 O. 0 502. 7 O. 0 502. 7 
1-06/2''9/76 00; 19 2. 2 24. 5 -9999. 10. 34 O. 0 O. 0 1064. 1 O. 0 10(:.4. 1 
[1-06/2:3/76 00; 19 2. 2 26. 0 -9999. 9. 95 O. 0 O. 0 603. 2 O. 0 603. 2 
1-06/29/76 01:04 2. 3 24. 5 -9999. 10. 38 O. 0 O. 0 1541. 1 O. 0 1541. 1 
[1,-06/29/76 01: 04 2.3 27. 0 -9999. 9. 90 O. 0 O. 0 908. 7 O. 0 90:3. 7 
1--0/:,/29.176 01: 43 2. 3 24. 9 166. 0:) roo? 01'.0_ O. 0 O. 0 509. 2 O. 0 509. 2 
O-0(;'l2:'/76 01: 43 2. :3 28_ 0 -99';'19. 9. 82 O. 0 o. 0 101. 8 O. 0 101. 8 
1--0·;'/2';' /7 6 17:50 1.!; 25. 2 173. 9. 95 O. 0 O. 0 100.:;; O. 0 100. 5 
[1-0·:;'/2:' /7 6 17:50 1.::: 34. 0 -9999. 10. 16 O. 0 O. 0 0.0 O. 0 O. 0 
1-06/2';'/76 18:55 1.4 25. 0 -9999. 9.86 O. 0 O. 0 202. 8 O. 0 202. 8 
0-06/29/76 18:55 1.4 34. 0 -9999. 8. 75 O. 0 o. 0 O. 0 O. 0 o. 0 
1-06/29/76 19:36 1 ..,. . ~. 25. 0 -9S"/99. 10. 03 O. 0 O. 0 299. 0 O. 0 299. 0 
D-0~./2·;' /7 6 19:36 1 ..,. . ~ 34. 0 -9999. 9. 99 O. 0 O. 0 100. 1 O. 0 100. 1 
1-01;./2':' 17 6 20:23 1.2: 25. 0 -999·P. 10. 16 O. 0 O. 0 98. 4 O. 0 98. 4 
D-06/2~) 17 b 20: 2:::: 1.2: 27. 0 -9999. 8. 75 O. 0 O. 0 342. ;> O. 0 342. 9 
1-06/2';' 17 6 21: 03 1.3 25. 0 -?·n9. 9.81;. O. a O. 0 709. :3 101. 4 811. 2 
0-01;./29/76 21:03 1. ~: 33. 0 -9999. 10. :::4 o. 0 o. 0 96. 7 O. I) 91; .. 7 
1-06/29/76 22: 16 1./:.. 25. 0 194. 10. 65 O. 0 O. 0 563. 5 93. 9 /:..~37. 4 
[1-0.';.,/2"176 22: 16 1. 1;. 31.5 -9999. 7. ~:O O. 0 O. 0 1232.9 O. 0 1232. 9 
1-06/2';'/76 22:56 1. $' 2:3. 0 -9999. 9. 78 O. 0 O. 0 613. 7 102. 3 716. 0 
D-O,,"/2:'/76 22:56 1.9 32. 0 -999;', 9. 82 O. 0 O. 0 407. 4 101. 8 509. 2 
1-0:V29176 23:45 2. 1 25. 0 -9999. 10. 12 O. 0 O. 0 1185.8 98. 8 1284. 6 
[:-06/29/76 23:44 2. 1 31.5 -9999. 8. 48 O. I) o. 0 589. 6 O. 0 589. I;, 

1-06/:30/76 00:26 2. 2 25.0 -9999. 10. 60 O. 0 O. 0 754. 5 94. 3 848. 8 
D-06/30/76 00:26 2. 2 31. 0 -';1999. ·~/. 73 O. 0 o. 0 1027.3 O. 0 1027. 3 
1-06/30/76 01; 08 2. :3 25. 0 -9999. 10.51 O. 0 O. 0 951. 1 O. 0 951. 1 
Il-06/:::0/76 01: 08 ? ",. -...... 30. 5 -9999. 7.3S"J O. 0 O. 0 676. 6 O. 0 676. 6 
1-06/30/76 01: 47 2. 3 25. 2 211. 10. 12 O. 0 O. 0 691. 7 O. 0 691. 7 

I'-=INTAI<EiD==DISCHARGE 

2.1-6 



~-. 

( ( 

C!-!.JF'P~·fig f~MI!-Y 

DENSITY(NO. /1000 CU H ) 

-------------------------------------------------
SAMPLE TOTAL 

STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUI1E YOLK-SAC (EXCLUDING 
DATE (HR:MIN) (ti) (DEGREES C) ( M J CROl1HOS ) (ell til EGGS LARVAE LARVAE ..JUVENILES EGG::;) 

---------- -------- ----------- ------------ ------ -------- ------ --------- ---.... ------
0-06/30/76 01: 47 2. :3 29. 5 -9999. 10. 43 O. 0 O. 0 575. 5 O. 0 575. 5 
I-06/~:O/76 17: :;:5 1.9 25. 4 177. 12. 82 O. 0 O. 0 156. 0 O. 0 156. (I 

0-06/:30/76 17:35 1.9 ::::5.0 -9';/"-:;9. 10. 08 O. 0 O. 0 O. 0 O. 0 O. 0 
J-06/30/76 18:26 1.7 25. 0 -S"/;/9;1. 10. 25 O. 0 O. 0 97. 6 O. 0 97. /.:. 
[1·-0/.:./:30/76 18: 21:.. 1.7 35. 0 -9999. :3. 25 O. 0 O. 0 121. 2 O. 0 121. 2 
1-06/:::0/76 19:05 L6 25. 0 -9999. 10.0::': O. 0 O. 0 99. 7 O. 0 99. 7 
D-O~·/:30/7 /:, 19:05 1.6 35. 0 -9999. 9. 66 O. 0 O. 0 O. 0 O. 0 O. 0 
1-06/30/76 19:52 1.5 25. 0 -99'ir y. 11. 99 O. 0 O. 0 250. 2 O. 0 250. 2 
(1-0/:.·'::,:0/76 19:52 1. ~ 35. 0 -9·;19·~/. 7. 45 O. 0 O. 0 O. 0 O. 0 O. I) 

I-O,S/:~;O/76 20:37 1.4 25. 0 -9999. ;1,5/5 O. 0 o. 0 100. :3 O. 0 100. 5 
l)-Oc./;;(>II=- 20:37 1.4 35. 0 -9999. 9. ,/0 O. 0 o. (I O. 0 O. 0 O. 0 
1 -('6/30/7 I;. 21: 26 1.5 2~::.~. 0 -99';19. 10. 29 O. 0 O. 0 '77. 1 O. 0 97. ! 
[i-I)/:.I:;;0/76 21: 2/':. 1.5 35. 0 -9999. 9. 41 O. 0 O. () 106. 3 O. 0 101:.-. 3 
1-Of::.,/30/76 22:08 1.1:.- 24. 1 .184. 10. 60 O. 0 o. 0 377. 2 O. 0 377. 2 
D-06.':';:0/76 22:08 1.6 35. 0 -9999. 10. 03 O. 0 o. 0 398. 7 O. 0 398. 7 
J -O.~./::;:.)/7 6 23:02 1. Ei 25. 0 -9999. 10. 4:;: O. 0 O. 0 671. 4 O. 0 671. 4 
D--0/:./30/76 23:02 1 c· • 'J ::;:5.0 -9999. 8. 75 O. 0 O. 0 o. 0 O. 0 o. 0 
1-06/·30/7/:;. 2::::: 42 2. 0 25. 0 -99',1';>. 1').29 O. 0 O. 0 485. 7 O. 0 485. 7 
D-(;('/:~;<)/7 I:- 23: 4·2 2. {) ~;:5. 0 -9999. 10.0:::: O. 0 O. 0 2'n.0 O. 0 29"i'.O 
1-07/01/71;, 00: :;:0 2. 2 26. 0 -9999. ';1, ~!5 O. (I O. 0 201.0 O. 0 201. 0 
['-07 /01/76 00:30 .., ..., 

..... .L- 34. 0 -9999. :.::. 75 O. 0 o. 0 228. 6 O. 0 228, 6 
1·-07/0 1 /7,~. 01: 11 2. 3 25. 0 -9999. It),03 O. 0 o. 0 3';/8.6 O. 0 3~/8. 6 
D-(l7,OI/76 01: 11 2. :!~ 33. 0 -';1999. 10. 25 O. 0 o. 0 97. 6 O. 0 ';/7.6 
1--(;7/01/76 01: 57 2. 4 25. 0 184. 10. 21 O. 0 O. I) 293. 9 O. 0 293. 9 
1)-0"1/01/7 I.:, 01: 57 2. 4 31.5 -~J,?99. E:.47 O. 0 o. 0 O. 0 o. 0 O. 0 
I-07/01/76 17.23 2. 1 2(; .. 0 200. 10.43 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/01/76 17:23 2. 1 34. 0 -5/999. 10. ::;::;3 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/01176 18:01:.- 1 9 . , 25. 0 --;J·i~/9. 9. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/01l76 18:06 1.9 ::::4.0 - ·~J"iJ'i'9. 8. 75 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/01/76 18:51 1 :; 25. 0 -99':"'1. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 

I=INTAKEID=DISCHARGE 

2. 1-7 



( ( 

CLUF'EIDAE FAMILY 

DENSITY(NO./I000 CU M ) 

SAMPLE TOTAL 
STATION- TII'lE TIDE TEMPERATURE CONDUCT! V ITV VOLUME YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) (CIJ M) EGGS LARVAE LARVAE .JU\iEN I LES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
[1-07/01/76 1(;:; 51 1.8 34. 0 -9999. 9"82 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/01/76 19:39 1.7 25. 0 -9999. ';or, 95 O. 0 O. 0 502.6 O. 0 502. b 
[I-07/01/7,~ 1~/: 39 1.7 34. 0 -9999. 9. 07 0.0 O. 0 220.5 O. 0 220. 5 
1-1)7/01/76 20:18 1. b 25. 0 -999'7'. 9. 86 O. 0 O. 0 101. 4 O. 0 101. 4 
[1-07/01/76 20: 18 1.6 34. 0 -999';:". ';1.90 O. 0 O. 0 101. 0 O. 0 101. 0 
1-07/01176 21: 03 1 c: . ~ 26. 0 -~/999. 10.03 O. 0 O. 0 9·~. 7 199. 4 29';>. 1 
0·-07/01/76 21: 03 1.5 :::4.0 -9999. 9. :'::5 O. 0 O. 0 213. 9 O. 0 213. 9 
1,-07/01/76 21: 44 1 c. 25. 0 -99';>';>. 9.95 O. 0 O. 0 301. b O. 0 :;:01. 6 
0-07/01/76 21: 44 1 c; :'::4.0 -9999. 10.21 O. 0 O. 0 O. 0 98. 0 98. 0 
1-07/01/7,,, 22;40 1 '" 25. 0 -9999. 10. :'::4 O. 0 O. 0 ';'0.7 O. 0 'i16.7 
D-07/01l76 22:40 L~ ::::4.0 -';J"iJ ;J9. 9. 35 O. 0 O. 0 320. 9 O. 0 320. 9 
1-07/01/76 23:20 1.1:.. 25. 3 191. 10. 51 O. 0 O. 0 O. 0 O. 0 0.0 
[1-07/01/76 23:20 1.1:: 32. 0 -990;.'9. 9. 99 O. 0 O. 0 200. 2 O. 0 200. 2 
1-07/02/76 00: 10 1 r' . c· 25. 0 -'';1 "i!'?9 , 10. 43 O. 0 O. 0 479. b O. 0 479. (;. 
D-07.102/76 00: 10 L E: 32. 0 -~/9'i/9. 9. 35 O. 0 O. 0 107. 0 107. 0 214. 0 
1-07/02/76 01: 00 2. (' 25. 0 -9999 .. 10.69 O. 0 O. 0 t.54.6 187. 0 841. b 
0-07/02/76 01: 00 2. 0 ::;:1. 0 -9999. "9. '~;~5 O. 0 O. 0 O. 0 201. 1 201. 1 
1,-07/02.171:- 02: 10 2. 2: 2~. 3 1:::'7. 10. ~';,:. O. 0 O. 0 189. 4 94. 7 284. 1 
D·-Cl7l02/7 I;.. 01: 50 '> ~. 

..:.. ...... 29. 5 -9'~J·t9. 9. :~::3 O. 0 O. 0 320. 9 O. 0 ::;:20. " 
J-07/06/76 17:30 1. 5' 27. 2 219. 9. 73 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/06/76 17:30 1 c,' 37.0 -9"i'·~·~/. 10.0:;' O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/06/76 18: :::0 2. C' 27. 0 -99~/9. 10. 5~. O. 0 o. 0 o. 0 94. 7 94. 7 
D-07.106/76 18; ::;:0 2. C 36. 5 -9999. -;',35 O. 0 o. 0 O. 0 o. 0 O. 0 
I-0,]106/76 19:23 2. 2 27. 0 -99';>';1. 10. 65 O. 0 O. 0 0.0 O. 0 O. 0 
[1-07/0/;./76 19:23 ") ~ 

..:... ~. -87.0 -9999. 9. 90 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/01:..17 (;. 20; 10 2. ~: 27. 0 -,?9·~;1. 10.60 O. 0 o. 0 188.6 O. 0 188. 6 
[1-07/0/:../76 20: 10 2. :;: 36. 5 -S"'5' '?9. .;>. 41 O. 0 O. 0 o. 0 O. 0 O. 0 
1-07/06.176 20:52 2. ::: 27. 5 -9";";'9. 10.21 O. 0 O. 0 98. 0 489. 9 587. 9 
[1-1)7.106/76 20: ~'2 2. ~: 37. 0 -999':). 10. 16 O. 0 o. 0 O. 0 O. 0 O. 0 
1-07/06/76 21:45 2. 2 27. 0 -9';>99. 10. 08 O. 0 O. 0 99. 2 1488. 6 1587.8 

I""INTAI(EI D=DISCHARGE 
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( 
........ ""-., ( .,---- ( 

CJ...!~f'F:mf,\~ FA!,,!I!-Y 
DENSITY(NO,/1000 CU M ) 

-------------------------------------------------
SAMPLE TOTAL 

SrATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCLUDING 
Df-lrE (HR:MIN) Hi> (DEGREES C) (MICROMHOS) (CU M) EOGS LARVAE LARVAE JUVENILES EGGS) 

---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
0-07/06/76 21: 45 2 ., 36. 5 -9999. 9. 35 0, 0 0, a 107.0 107. 0 214. 0 
1-07/01:.'/76 22:35 2. 0 26. 5 -9999. ';>.73 O. 0 0, 0 818. :3 1022. 9 1841. 2 
[I-07/()~,/76 22:35 2. 0 37. 0 -99';'9. 9. 90 O. 0 O. 0 O. 0 101. 0 101.0 
1-07/06/76 2~;: 32 1.8 26, 4 209. '"iI.86 0.0 O. 0 202. 8 1723.8 1926.6 
D .. ·07/01;./76 23:32 1.8 34, 0 -9999. 10, 46 O. 0 0, 0 286. S 0, 0 2:36.8 
1··07/07/76 00: 17 1.7 26, 0 -9';>';>9. 9. 78 O. 0 O. 0 306. S 920.6 1227, 4 
D-07/07/76 00: 17 1.7 34, I) -9999. 10, 08 O. 0 O. 0 198.5 99. :2 2'i'7.7 
J-07/07/76 01: 10 1.:: 26, 0 -9S'/9'i. 9. ~:(:. O. 0 O. 0 101. 4 1216, 8 1318. 2 
[i-07/07/76 01: 10 1.5 3::;:.0 -9999. O. 75 O. 0 O. 0 342. 9 O. 0 :::42.9 
1-07/07/76 01: 5:3 1.4 2t .. 2 207. S"/,86 O. 0 O. 0 405. 6 70';>.8 1115. 4 
[I·-07/0lI71.:.- 01: 58 1. 4 33. 0 _'~~I";:J';J. ~/. 78 O. 0 0.0 306. :3 O. 0 306. :3 
1-07/07/71:.. 17:30 1.7 2!:i. 9 201. 10.51 O. 0 O. 0 O. 0 95. 1 95. 1 
[1-07/(17/76 17:30 1:7 31. 0 -9~J;I'7. 9. 86 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/07/71:- 19:08 2. 1 26. 0 -';/9';'19. 10. 25 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07.107/76 19: 0:::: 2, J 31. 0 -·~J999. 8. 70 O. 0 o. 0 114.9 O. 0 114.9 
1-07/07/76 lS-/: 50 2. 2 21; .. 0 -9'~;/9. ';>. :32 O. 0 O. 0 O. 0 101. 8 101. 8 
D-07.107/76 19:50 2. 2 ::::1. 0 -9999. 10. 12 O. 0 O. 0 o. 0 O. 0 o. 0 
1-07/0'7/76 21: 02 2. 4 26. 0 -99'i';J. 10.0;::: O. 0 O. 0 O. 0 O. 0 O. 0 
[1-1)7.107/76 21: 02 2. 4 31. 0 -9999. 8. l~J O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/07/76 21: 55 2. 4 2~". 5 -';/9';/9. 10. 25 O. 0 O. 0 97. 6 97. (;, 195.2 
[1-07/07/76 21: 55 2. 4 31. 0 -'iJ'~/·;>9. 10. 03 O. 0 o. 0 ')'9.7 o. 0 99. 7 
1-07/07/76 22:45 2. 3 26. 5 -9'i'i"? 9. 99 O. 0 0.0 200. 2 300. 3 500. 5 
0-07/07/76 22:45 2. ~. ::::1. 0 -;J;I'i/9. 8. 51 O. 0 o. 0 117.5 O. 0 117.5 
1-07/07/76 23: 36. 2. 1 26. 5 203. 10. 12 0, 0 O. 0 889. 3 691. 7 15:::1. 0 
[1-07/07/76 23:36 2. 1 32:. 0 -9'i1"?9. 9. 95 O. 0 O. 0 201. 1 O. 0 201. 1 
1-07/0:::'/7 I.:.- 00:29 1.$ 26. 0 -9-;/99. ';>.82 O. 0 o. 0 50":1.2 101. 8 611. 0 
[1··07/08/76 00:29 1.S' 32. 0 -';>99';'. "'. 41 O. 0 O. 0 O. 0 106. 3 106. 3 
I-O'7/0f.:.I76 01: 0'1 1. B 26. 0 -·~999. 9.7:'3 O. 0 0.0 102. 3 716. 0 818. 3 
[J-07/08/7f:.. 01: 09 1. ::: 2;1.0 -999;1. 10.0:::: O. 0 O. 0 ::::97.0 396. 9 793. 9 
1-07/08/76 01: 57 1. /:.. 25. 1 202. 'iI. -;1";1 O. 0 O. 0 100. 1 800. 8 900. 9 

I'''INH~KE; D=DISCHARGE 
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( 
/" 

( " 

CUJPEIDAE FAMILY 

DENSITY (NO. 11000 CO M ) 
-----~----------------------~-~------------------

SAMPLE TOTAL 
STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCLUDING 

DATE (HR: ~lIN) ( 1'1> (DEGREES C) (MICROMHOS) (CIJ M) EGGS LARVAE LARVAE JUVENILES EGGS) 
---------- -------- ----------~ ------------ ------ -------- ------ --------- ----------
D-07/08/76 01: 57 1.6 29. 0 -999;1. 'il.23 O. 0 O. 0 650. 1 O. 0 650.1 
1-07/0:3/76 17:31 1 "" 24. 9 200. 10.21 O. 0 O. 0 98. 0 O. 0 98. 0 
[,'-07/08/76 17:31 1 -:. · ~. 31.0 --;/999. 10. 47 O. 0 o. 0 95.5 O. 0 95. 5 
1-07/0:'3176 18:25 1. ~, 25. 0 -9·~"?9. 10.2'7 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/0:':.:.176 18:25 1.6 31.0 -t;/~i.l';"';I. 10. 21 O. I) O. 0 O. 0 O. 0 O. 0 
1-07108.17':' . 19:06 1 "'. · .... "'11: C" 

..... _1, ;;J -';";J';J9. to. 65 O. 0 O. 0 O. 0 O. 0 O. 0 
0-07/08.176 1~': 06- 1. 1,;; 31. 0 -9999. 10.0::: O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/08/76 19:48 2. 0 25. 5 -·n·n. 10. 29 O. 0 O. 0 O. 0 o. 0 O. 0 
[1-07/0:::.176 19:48 2. 0 :31. 0 --;";'99. 9. 90 O. I) O. 0 O. 0 O. 0 O. 0 
1-07/0:::/76 20:28 2. 1 26. 0 -999·~/. 'iI. 95 O. 0 0.0 O. 0 100. 5 100. 5 
[I-07/0::V7{;· 20:28 2. 1 :;:1. 0 -9'799. 9. 82 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/08.176 21: 12 2. 2 2~3. 1 203. 10. 34 O. 0 O. 0 O. 0 0, 0 O. 0 
D-07/0::V7c;. 21: 12 2.2: 31. 0 -'::J"i'~J'~. .~. 82 O. 0 o. 0 o. 0 O. 0 o. 0 
1-07/08/76 21 : ~37 2. ~: 26. 0 -999'~J. 10. 56 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07 /tj:~V76 21: 57 2. :!: 31. 0 -9*:;)99. 10.21 O. 0 O. 0 ~/8. 0 O. 0 9:3.0 
1-07/0:::'/71:.. 22:'10 2. :.:: LA 0 -'i'·~9'? 10. 38 O. 0 o. 0 96. 3 O. 0 9(:" 3 
[1-07/0:::/76 22:40 ':> ". -...... :33.0 -·"i!'i'9'? 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/0:::17 I;. 2:'.::: 23 2. :;: 26. 5 -9'?"i"~/, 10. :38 O. 0 O. 0 O. 0 O. 0 o. 0 
[1-07/0:::/76 23: 2:!: ':> ". -....... 33. 0 -999~/. 10. 16 O. 0 O. 0 98. 4 O. 0 9:3.4 
1-07.10','/71:.. 00:00 2. 2: 26. 0 -9999. 10.0::: O. 0 O. 0 55/5.4 893. 2 148::::. 6 
[1'-07.109.176 00:00 Z. :2 3::::.0 -99'79. ). ';/0 O. 0 O. 0 101. 0 O. 0 101. 0 
I-07.109.176 00:47 2. (. 26. 0 -9999. 10. 03 O. 0 o. 0 897. 0 996, 7 1893.7 
[1-07.1091'76 00:47 2. (1 :;::;:.0 -9999. 9. 90 0.0 O. 0 201. 9 504. :3 706. 7 
1-07/091'76 01: 29 1 <;. 21:. .. 0 -';1';19';'. 10. 03 O. 0 O. 0 O. 0 897. 0 897. 0 
[t-07/0';J/76 01: 29 1 .~. · , 3::::. 0 -'"iJ9':"9. 5/.7::': O. 0 o. 0 102. :::: 409. 1 511. 4 
1-07/09171:.. 02:07 1. ::: 25, 2 205. 10. 16 0.0 O. 0 1-;'6. a 295. 2 492. 0 
[1-07/0','/76 02:07 1. c: 30. 0 -~/99'i'. 10. 12 O. 0 O. 0 98. 8 197. 6 296. 4 
1-07/12.171:.. 17: :;:4 1. 4· 25. 4 204. .". 99 O. 0 O. 0 O. 0 O. 0 O. 0 
0-07/12/71:.. 17:34 1. ~. 36. 0 -9~/S'/·~. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
I -071 12f7t:. 18: 15 1 -. · ..::. 26. 5 -90;'9;). 10. 12 O. 0 O. (I 98. 8 O. 0 9:::' 8 

I=INTAKE;O=DISCHARGE 
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( -', ( 

CI-1-IPE Ir'AE F AMlI--Y 

DENSITY(NO. /1000 eu M ) 

-------------------------------------------------
SAMPLE TOTAL 

STATION- TJI'1E TIDE TEMPERATURE CONOUCTIVITY VOLUME YOLl(-SAC (EXCLUDING 
DATE (HR:MIN) (M) (tIEGREES C) (MICROMHOS) (ell 1'1) EGGS LARVAE LARVAE JUVENILES EGGS) 

---------- -------- ----------- ------------ --,..---- -------- ------ --------- ----------
D-07/12/76 18: 15 1 ,:. . ,., 3<!;·.0 -9999. 9. 86 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/12/76 18:56 1 ? 26. 0 -9":;;99. 10. 12 O. 0 O. 0 0.0 O. 0 o. 0 
[1-07/12/76 18:56 1.2 36. 0 -;/9O;r~. 10. 08 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/12/76 19:34 1.2 26. 0 -';"999. 10.0:3 O. 0 O. 0 O. 0 0.0 O. 0 
[1-07/12/76 19:34 1.2 36. 0 -',";>99. ';'.90 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/12/76 20: 10 1.2 25. 5 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/12/76 20: 10 1.2 35. 0 -9999. 10. 43 O. 0 O. 0 O. 0 O. 0 o. 0 
I-07/12/76 20:49 1 -:. . ~. 25. 5 -9'i/9S"/. 10. 12 O. 0 O. 0 O. 0 494. 1 494. 1 
[1-07/12/7/:;. 20:49 1.2 35. 0 -';.'999. 10. ::::;3 O. 0 O. 0 0.0 O. 0 O. 0 
1-07/12/76 21: 31 1.~ 2~5. 5 -";)999. 10.56 O. 0 O. 0 O. 0 568. 2 568. 2 
D-O'1/12/76 21: :31 1.5 :;:5.0 -9999. 10.21 O. 0 O. 0 O. 0 195.9 195 9 
1-07/12/76 22: 12 1.7 24. 4 191. 9, 32 O. 0 O. 0 101. 8 1120. 2 1222. 0 
[1--07/12/76 22: 12 1.7 3:3. 0 -99';>9. 9. 90 O. 0 o. 0 O. 0 201. 9 201. 9 
1-07/12/76 22:49 1. S. 25. 0 -999';1, . 10. 25 O. 0 O. 0 O. 0 195. 1 195. 1 
[1-0'1112/71:.. 22: 49 1.9 32. 0 .... ';"J'? 91'. 10. 34 O. 0 o. 0 o. 0 96. 7 96. 7 
1-07/12/76 2.3: ::=:1 2. C 25. 5 -9999, 10.21 O. 0 o. 0 O. 0 o. 0 o. 0 
[;,-07/12/76 2:3: 81 2. C. 32. 0 -9999. 10.51 O. 0 O. 0 o. 0 ';"'5. 1 95. 1 
1-07/13.176 00: 12 2. 1 25. 5 -~/999. 10. 43 O. 0 o. 0 o. 0 O. 0 O. 0 
[1-07/'1::;176 00: 12 2. 1 :;:1. 0 -·,,999. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
T -·07/ j ~::/71:.. 00:54 2. 2 25. 5 -9"-;199. 10.47 O. 0 O. 0 O. 0 O. 0 O. 0 
[:-()7/1::::/76 00:54 2.2 31. 0 -9999, 9 <i'::) O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/13/76 01: 30 2. ~ 2:5. 5 -,,'999. 10. (;..." O. 0 O. 0 O. 0 0. 0 o. 0 
(J -1)'1/1 :3/76 01: 80 2. :;: 3t.O -';1999. ~/. 99 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/1:3/7,=. 02: 10 2. :;. 25. 5 1";/:3. 10. 6':.' O. 0 O. 0 O. 0 O. 0 O. 0 
[:-07/13/76 02: 10 2. ~; 30. 0 -9999. 9.9() O. 0 O. 0 O. () O. 0 o. 0 
1-07./ 1 :;:/76 17:36 1. 1:.. 24. 7 190. 10. ::;:4 O. 0 O. 0 O. 0 O. 0 O. 0 
[1,-0'7.11:;:.176 17:36 1. f:.. 35. 0 -9S"/99. 9. 78 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/13/76 18: 12 1. ~. 25. 5 -9999. 9. 9'~J O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/13/76 18: 12 1. ::. :;:5.0 -9'?~/·~J. 10.0:;: O. 0 O. 0 O. 0 O. 0 O. 0 
I-07/13/76 18:52 1.4 25. 5 -9999. 9. 82 O. 0 O. 0 O. 0 O. 0 O. 0 

I"'INTAI:EID"'DISCHARGE 
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CLUF'EIDAE FAMILY 

STATION
DATE 

[1-('7/13/76 
1-07/13176 
[1-07/13/76 
1-07/13f76 
[1-07/13/76 
r-07fl:;V76 
[1-07/13/76 
1-07/13f76 
[1-07/1:::/76 
1-07/1 -:;:/76 
0-07/13/76 
1-07/1:;:/76 

.D-07/13/76 
1-·07.1 13f76 
[1-07/1:;:.176 
1-0711 ::':/76 
[I-(l7.n:;V76 
1-07.114/76 
D-07/14-17/.:· 
1-07/14/76 
D-07.114.176 
1-07.114/7 (;. 
[1,-07/1 "..t71;. 
1-07/14.171;. 
0-07/1'1/76 
I-07/14/76 
D-07f14.176 
1-07/14/76 
0-07.114/76 
1-07/14/76 

TIME 
(HR:MIN) 

18:52 
19:30 
I'?: 30 
20: OS 
20:05 
20:45 
20:45 
21:21 
21:21 
22:00 
22:00 
22:42 
22:42 
2:;:: 19 
23: 1';1 
2:3: 56 
23: ~3(:' 
00: :;:4 
00:34 
01: 11 
01: 11 
01: 43 
01:43 
17: :~:3 
17:33 
1::;;: 09 
1:3:09 
18:49 
18: 4';'> 
19:28 

laINTAKEID~DISCHARGE 

TIDE 
no 

1.4 
1.3 
1. ~: 
1.2 
1.2 
1.2 

1 " 
1.2 
1 ". . _. 
1.4 
1. 4· 
1.7 
1.7 
1. $' 

1.9 
2.0 
2. Co 
2. 1 
2. 1 
2. :z " ~. _. ,t.. 

2. :;: 
? ~. _ .. ;. 
1. E. 
1 r. . c· 
1.7 
1.7 
1. /.:. 
1. (;. 
1.5 

TEMPERATURE 
(DEGREES C) 

35. 0 
25. 5 
34. 0 
25. 0 
34. 0 
25. 0 
:;:4.0 
25. 0 
34. 0 
24. 2 
3:::::,0 
25. 0 
32. 0 
25. 0 
32. (I 

2~,. 0 
:;:2.0 
25. 0 
:;:t·O 
25. 0 
2:1. I) 

24. :3 
31. 0 
24. c: 
36. 0 
25. 5 
36. 0 
25. 0 
~:5. 0 
25. 0 

CONDUCTIVITY 
(M I CRm1HOS) 

-''-'999. 
-9999. 
-99·n. 
-99''iJ9. 
-9999. 
-9999. 
-';/999. 
-9·~J·;I;I. 

-9999. 
184. 

-'~/';I'r/'? . 
-;/999. 
-99'~·:;I. 

...... ;)."iJ.~J."iI. 

-9999. 
-9·;r~/·~. 

-9999. 
-·~·~~/9. 

-9;r~·~. 

-9999. 
-'iI;";:J';I. 

187. 
-9~J9';1. 

1:37. 
-9999. 
-5.1999. 
-·?9~J5/. 

-·~r~/9·7. 

-9~/9·~. 

-9';/S"/9. 

::'.~,i"IF'LE 

\'i)LUI1E 
(I.~:IJ M) 

10.21 
9. 57 

10.0:3 
10. 38 
to. 03 
10. 43 
10. 12 

'-;J, :=:2 
10.0:::: 
10. 51 
10. 16 

"'. :::6 
10. :;::::: 
10.51 

·~/. 78 
9. ';/5 

to. 21 
10.0:3 
10. :;:4 
10. :;::3 
10. 25 
10. 38 
','.73 

10.21 
10. 21 

';1,95 
10.21 
10. 16 
10. 47 
10. O:~: 

2.1-12 

EGGS 

0.0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. I) 

o. 0 
o. I) 

o. 0 
o. 0 
o. (I 

o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
0. 0 

DENSITY(NO. 11000 CU M ) 

YOLK-SAC 
LARVAE 

0.0 
O. 0 
O. 0 
O. 0 
o. 0 
0. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
o. 0 
O. 0 
o. 0 
o. 0 
O. 0 
O. 0 
o. 0 
o. 0 
O. 0 
o. 0 
O. 0 
o. 0 
o. 0 
O. 0 

LARVAE 

0.0 
104. 5 

O. 0 
O. 0 
O. 0 
0.0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

95. 1 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
0.0 
O. 0 
O. 0 
O. 0 
O. 0 
0.0 

JUVENILES 

0.0 
104. 5 

O. 0 
0.0 
O. 0 
O. 0 
O. 0 

203. 7 
O. 0 

380. 4 
295. 2 
202. 8 

O. 0 
285. 3 
204. 6 
402. 1 

O. 0 
297. 7 

O. 0 
96. 3 

O. 0 
O. 0 

102. 7 
o. 0 
0.0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 

TOTAL 
(EXCLlJD I NO 

EGGS) 

0.0 
20·? 0 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

203. 7 
O. 0 

380. 4 
29!:::o.2 
202. :3 

O. 0 
3:::0. 4 
204.1;.. 
402. 1 

O. 0 
297. 7 

O. 0 
96. :;: 

O. 0 
O. 0 

102. 7 
O. 0 
O. 0 
O. 0 
O. (I 

O. 0 
O. 0 
O. 0 



( ( 

CLUPEU'AE FAMILY . , .. '. ' . " . 

DENSITY(NO. /1000 CU M ) 

SAMPLE TOTAL 
STI1TION- TH1E TIDE TEMPERATURE CONDUCTIVITY VOUJ11E YOLK-SAC (EXCLUDING 

DATE (HR: tUN) (M) (DEGREES C) ( M I CROl1HOS ) (eu M) EGGS LARVAE LARVAE JUVENILES EGGS) 
_._-------- -------- ----------- ------------ ------ -------- ------ --------- ----------
[1-07/14.176 19:28 1.::< 35. 0 -9999. 9.7:'3 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/14/76 20:06 1.4 25. 0 -9999. 9. 95 O. 0 O. I) 201. 1 O. 0 201. 1 
[I-07/i-V76 20:06 1.4 35. 0 -9;19~J. 9. 65 O. 0 O. 0 O. 0 O. 0 O. 0 
I-07/1ll·/76 20:42 1.3 25. 0 -~/~J99. 10. 0:3 O. 0 O. 0 199. 3 498. 4 697. 7 
[1-07/14/76 20:42 1.3 35.0 -9';'9'? 10. 12 O. 0 O. 0 98. 8 O. 0 S"/S. :3 
1-07/1/1/76 21: 26 1.3 25. 0 -';-1999, ';1. ';15 O. 0 O. 0 o. 0 201. 1 201. 1 
[1-07/14/76 21:26 1 -:-. ..., :'35.0 -9999. 10. 56 O. 0 O. 0 o. 0 94. 7 ·~4. 7 
1-07/14/76 22:00 1. :3 24. 2 179. 10. 12 O. 0 o. 0 o. 0 592. 9 592 .. ? 
[1,-07/14/76 22:00 1 .., . ~ ~:!5. 0 -;1999. 10. :;:4 o. 0 O. 0 96. 7 91..: .. 7 193.4 
1-0]/14·/76 22: ::::9 1.4 25. 0 -99';19. 10. 16 O. 0 O. 0 O. 0 590. 4 590. 4 
[1-07/1·1.176 22: ::::9 1.4 :;:5.0 -';1';";19. 10. 29 O. 0 o. 0 $'7. 1 O. 0 97. 1 
1-07/14/76 23: 11..:. 1.5 25. I) -99 '"iJ 'iI, 10. 60 O. 0 o. 0 O. 0 232. 9 282. 9 
[I-·l)7/ 1 "!t/7 6 23: 16 1 0;. :::4. 0 -9';'99. 10. 08 O. I) O. 0 O. 0 198. 5 1';':::. 5 
1-07/14/76 23:57 1.8 25. 0 -'i';199. 10. 03 O. 0 O. 0 ';1';1.7 9';/6.7 109,~ .. 4 
D-07/14/76 2:;:: 57 1.8 34. 0 -999;1, 10. 29 O. 0 O. 0 97. 1 O. 0 97. 1 
1-07.115/76 00: :::4 1.9 25. 0 -9999. 10.0;3 O. 0 O. 0 o. 0 99. 2 99. 2 
[I-07/15/7{:. 00:34 1 q ::;:4.0 -·~·~/'"iI';I. 10. 12 O. 0 O. 0 98. 3 O. 0 98. 8 
1-(1'7/15/76 01: 1!5 2. C 25. 0 -9i~)99. 10.0:::: O. I) O. 0 O. 0 198.5 19:3.5 
[1-07/15/76 01: 15 2. C :;;2. I) -'i'i' 99. 10. 34 O. 0 O. 0 '"i'6.7 96. 7 19::3. 4 
]--07/15/76 01: 5::: 2. 1 24. :3 18:::. 10.56 O. I) o. 0 O. 0 284. 1 2:::4. 1 
[1-·07/1 'j/71..:. 01: 53 2. 1 31. 0 _~J'~'?'~. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07.115.176 17: 5',' 1 ". 25. 0 -9999. 10. ::::;:; o. 0 O. 0 o. 0 o. 0 o. 0 
[1-07/13/76 17:59 1.5 :;;6.0 -';I'i9'? 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
1 -07/15/7 to, 18: 3::: 1. 7 25. 7 189. 10.0::: O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/15/71.:. 1::::38 1.7 :;:6.0 -'~/'"i';J''i'_ 10. ,12 O. 0 O. 0 O. 0 O. 0 O. 0 
{-07/15/76 19: 19 1. /.; 25; 0 -9999. 9. "i''i"' O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/15/76 19: 19 1.6 :::!5.0 -99·~/9. 51, "'i1S'1 O. 0 O. 0 O. 0 O. 0 O. 0 
I-07/1~V76 19:5:3 1.5 21..: .. 0 -9';1';')', 9. 95 O. 0 O. 0 100. 5 O. 0 100.5 
[1-07/15.176 19;58 1.5 :;:6.0 -""i""iJ9'"9. 10. 21 O. 0 O. 0 O. 0 O. 0 O. 0 
1-0711 '3/7/:, 20: :35 1.4 2..: .. 0 -9999. 10. 03 0. 0 0.0 396. 9 297. 7 694. 6 , 

I'-"INTAI(Ei D=DISCHARGE 
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CUJPEIDAE FAMILY 

::;TATION
DATE 

0-07.115.176 
1-07/15/76 
0-07.115/76 
1-07.115/76 
[1-·07/15/76 
1-07/15.176 
[1-07/15/76 
1-07/15/76 
[1-07/ 1 ~i/7 6 
1-07/15/76. 
[1-07/15/76 
1-07/16/71:.. 
[1-07/16/76 
1-07/11:../76 
[1-07/11.:./76 
1-07/16/71:.. 
[H)7/11::../71::.. 
1-07/1')i/76 
D-07/1')i/76 
1-07/19/71:.· 
[)-07/1'i'/76 
1 -·i)7/1.,,/7 I;, 
[1- 07/1 ';'/76 
1-07/1';/71:.. 
[1-07/19/76 
1-07/1';'/76 
[1-07/19/76. 
1-07/1','/7b 
[I-07/19/7b 
J"·07/1'N7b 

TIME 
(HR: !'tIN) 

20: ::::5 
21: 13 
21: 13 
21:53 
21: 5:;: 
22;32 
22:32 
23: 10 
23: 10 
2~:: 4·6 
2::::: 46. 
00:40 
00:40 
01: 20 
01: 20 
01; 55 
01: 55 
17: ::::0 
17: ::::0 
1 I:;:: 0:3 
1::::: 08 
18: 47 
18:47 
1~/: 23 
19:23 
20:01 
20:01 
20:40 
20:40 
21:23 

I=-INTAKEiD=DISCHARGE 

TIDE 
(M) 

1.4 
1.3 
1 '=" 
1. :::; 
1.3 
1 ~ · ~ 
1.3 
1.4 
1.4 
1.5 
1. ::' 
1. :=: 
1. c: 
1 <:;. 

1.9 
2. 0 
2. Co 
1 <;-· . 
1. S· 
1. S· 
1 <:. · " 
2. 0 
2. 0 
2. 0 
2. C, 
1. S· 
1 <:;. 

1. S· 
1 1;',' 

1. i;: 

TEMPERATURE 
(DEGREES C) 

36.0 
26. 0 
35. 0 
25, 0 
35. 0 
25. 0 
35. 0 
25. 0 
35. 0 
25. 0 
::::3.0 
25. 0 
31. 0 
25. 0 
31. 0 
25. 0 
31. 0 
26. 0 
::::6.0 
26.0 
36. 0 
26. 0 
36. 0 
26. 0 

-36.0 
2t .. O 
::::6.0 
25. 0 
36. 0 
25. 0 

CONDUCT! V lTV 
(MICROMHOS) 

-'~S"J99. 

-'?999w 
-9999. 

181. 
-'i""i"?9. 
-9999. 
-999';>. 
-999';1. 
-999"? 
-';10;'99. 
-9999. 
-~'·;'·"'i";I. 

-99·?·~. 

-;J';"~J'~. 

-·~J999. 

181. 
-9~/9~/, 

177. 
-99';"9. 
-;/999. 
~999,? 

-9999. 
.... 9999. 
-9999. 
-9·~J·~J·~/. 

-9999. 
-'i''i,·r,.? 
-;/~j''iI';I. 

-99'?9. 
177. 

r-~ 

DENS lTY (NO. /1000 CU M ) 

----------------------------------~--------------
SAI'IPLE 
VOLUME 
(CU M) 

·Y.99 
9. 78 
.". 99 

10. 47 
10. 38 

.;>. ')i0 
';1, ';>0 

10.21 
10. 12 
10. 60 
10. 21 

9. ";'19 

10.21 
10. 12 
10. 03 
10.60 
10. 2.5 
10.0::: 
10. 16 
10.25. 

9. 95 
9. '-r9 
9. 86 

10. 16 
·)i.95 
9. ;/5 

10. 12 
9.90 

10. 34 
10. 12 

EGGS 

O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
o. I) 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. I) 

O. I) 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
I). 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

2.1-14 

YOLK-SAC 
LARVAE LARVAE 

-------- --'"----

O. 0 O. 0 
o. 0 O. 0 
O. 0 O. 0 
O. 0 O. 0 
O. 0 o. 0 
O. 0 0.0 
O. 0 O. 0 
O. 0 O. 0 
O. 0 O. 0 
O. 0 94. 3 
O. 0 O. 0 
O. 0 O. 0 
O. 0 O. 0 
O. 0 296. 4 
O. 0 ';"7.7 
o. 0 O. 0 
o. 0 97. I:,. 

O. 0 O. 0 
O. 0 O. 0 
O. 0 O. 0 
O. 0 O. 0 
O. 0 O. 0 
O. 0 O. 0 
O. 0 O. 0 
O. 0 O. 0 
O. 0 O. 0 
O. 0 O. 0 
o. a O. 0 
O. 0 O. 0 
O. 0 O. 0 

TOTAL 
(EXCLUDING 

... IIJVENILES EGGS) 
--------- ----------

O. 0 o. 0 
102. 3 102. 3 

O. 0 O. 0 
477. 5 477. 5 

o. 0 O. 0 
101. 0 101. 0 

O. 0 o. 0 
195. 9 195.9 
197. b 197.6 

94. 3 188. 6 
S"/8. 0 98. 0 

400. 4 400. 4 
98. 0 98. 0 

494. 1 7';'0.5 
99. 7 199. 4 

282.9 282. 9 
0.0 97. 6 
O. 0 o. 0 
O. 0 O. 0 
O. 0 O. 0 
O. 0 0.0 
O. 0 O. 0 
O. 0 O. 0 
O. 0 O. 0 
O. 0 O. 0 
O. 0 O. 0 
O. 0 O. 0 

101. 0 101. 0 
O. 0 O. 0 

93. B 98. e 

'\ 



,,.--, 

( 
~~, 

( 
\ 

C!-UF'EIDAE FAMILY 

DENSITY(NO. /1()00 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
STATION- TIME TIDE TEMPERATURE CONOiJCTIV lTY VOUJt'IE YOLK-SAC (EXCLUDING 

DATE (HR:MIN) CM) (DEGREES C) (MICROMHOS) (CU M) EGGS LARVAE LARVAE ,-IIJVEN I LES EGGS) 

---------- -------- ----------- ---------~-- ------ -------- ------ --------- ----------
[1-07/19/71.:. 21:23 1. E: 36. 0 -999S". 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/1',1/76 22:00 1.7 25. 0 --;/9'99. 10, 03 O. 0 O. 0 O. 0 99. 7 99. 7 
[1-<)7/19/76 22:00 1.7 35. 0 -9;/~/9. 10, :;:4 0. ° O. 0 96. 7 96. 7 193, 4 
I-07.fl~/.l76 22: ;::::3 1.6 25, 0 -9999, 10. 08 O. 0 O. ° O. 0 0.0 0,0 
[1-1)7/19/76 22:38 1.6 36, 0 -9999. ''iI.95 O. 0 o. 0 O. 0 O. 0 0, 0 
1--07,/19/76 23: 18 1.5 25. Q -99';>9. 9. ~/'i' 0, 0 o. ° O. 0 400. 4 400, 4 
[1-07/19176 23: 18 1.5 :33.0 -999';1, 10, 12 O. 0 O. 0 O. 0 O. 0 O. 0 
I-07.11~//76 23:57 1.4 25. 0 -5199S". 10, 12 O. 0 O. 0 98. 8 98. 8 197.6 
D-(l7/ E'I'76 23:57 1.4 33. 0 -'?999. 10.2'iI O. 0 o. 0 O. 0 97. 1 97. 1 
I -07./2,)/7 I:,. 00:35 1.3 25. 0 -·;/~J99. 10. 12 O. 0 O. 0 O. 0 98. 8 98. 8 
[1-07/20/76 00:35 1.3 31. 0 -9999. 10. :;::3 O. 0 O. 0 o. 0 96. 3 96, 3 
1--(./.120/76 01: 10 1 ,:. 25. 0 -·"ir~/'i/9. ';1,95 O. 0 O. 0 O. 0 100. 5 100. 5 
[1-1)7/20/76 01: 10 1.3 31.0 -9(~i·~/9. 10, (;:3 O. 0 O. 0 O. 0 O. 0 0, 0 
I-{)?120/76 01:54 1.3 25. 0 175, 10, 12 O. 0 O. 0 O. 0 ~/8. S 9:3. 8 
[1-07120/76 01: 54 1.3 :31. 0 -'i'·~J5'9 .. 9. 95 0, 0 O. 0 0, 0 100. 5 100, 5 
1-07/20/76 17:32 1. :3 26, 0 1 C''':o 

~'-'. 9. 'i5 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/20/76 17: :::2 1. ;:: 37. 0 -9·?~/9. 9, 99 O. 0 O. 0 O. 0 O. 0 O. 0 
1-071'20/76 18: 10 1 Q 26. 0 -,,,';>99. 10.0::: O. 0 O. 0 99. 2 O. 0 9';>.2 
[1-07/20/76 18: 10 1 1;1 36. 0 -9999. 9. -;/5 O. 0 O. 0 O. 0 O. 0 0, 0 
I -()7/20.l7 6 1::::: 4:::; 1 c, 26. 0 -";15"":";1, 10. 25 O. 0 O. 0 0, 0 O. 0 O. 0 
[J-·07/20/76 18: 4·5 1.9 :::6.0 -9 ';; 'r '5/. ';1, -;10 O. 0 0, 0 0.0 O. 0 '0.0 
1-07/20/76 19:25 1 r., 26. 0 -9999. 10. 25 O. 0 O. 0 O. ° O. 0 O. 0 
[1-07/20.176 19:25 1.9 ::::6,0 -9;/9-;1. 10. 12 O. 0 O. 0 0. 0 O. 0 O. 0 
I-07/20i7/':'. 20:04 2. 0 26. 0 -~)9·;1·~. 10. 34 O. 0 O. ° O. 0 96. 7 96. 7 
[1-07/20.176 20:04 2, 0 37, 0 -9';-199. 10. 16 0, 0 O. 0 O. 0 O. 0 0, 0 
I -(0/2,J.l7 6 20:43 2. 0 26. 0 -';1999. 10.2';'1 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/201"16 20:43 2. 0 :36.0 -·;J9·~/·? 10.0::: 0, 0 O. 0 O. 0 O. 0 O. 0 
1-07/20/76 21: 20 2.0 26. 0 -9';-/9';1, 10. :;:/\ O. 0 0, 0 O. 0 96. 7 96, 7 
[1-07/20,/76 21: 20 2, 0 :36,0 -9999. 9. !:!{. O. 0 O. 0 0, 0 O. 0 O. 0 
1-07/20/76 21: 59 1. $' 25. 0 185. 10. O:~; O. 0 0. 0 O. 0 99. 7 9':J.7 

I ,'-' I NTAI<Ei D=DISCHARGE 

2.1-15 



r-" 

CLlIPEI[,AE FAMILY 

DENS ITY (NO. /1000 CIJ M ) 
--~----------------------------------------------

SAMPLE TOTAL 
STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOUJI1E YOLl(-SAC (EXCLlIDING 

DATE (HR:MIN) (M) (DEGREES C) (I1ICRCtMHOS) (CIJ M) EGGS LARVAE LARVAE JUVENILES EGOS) 
---------- -------- ----------- --------~--- ------ -------- ------ --------- ----------
[1-07/20/76 21: 59 1.9 36. 0 -;/'S"/99. 9. 82 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/20/76 22:51 1. :: 26. 0 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 o. 0 
[1-07/20/76 22:51 1.8 36. 0 -'i

'
·n9. 9. 82 O. 0 O. 0 O. 0 O. 0 o. 0 

1-0l/20/76 2":" ""=""=" -..I. ~y 1.1.: 26. 0 -9999. 9. 90 O. 0 O. 0 O. 0 202.0 202. 0 
[1-07/20/76 23: :!:3 1. t,. 35. 0 -99';>9. 9. 17 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/21.176 00: 15 1. 1,:, 25. 0 -999·~. 10,21 O. 0 O. 0 O. 0 98. 0 98. 0 
[1-07/21/71:.. 00: 15 1. t,. 32. 0 -9999. 10. 25 O. 0 o. 0 O. 0 O. 0 0, 0 
r-07/21/76 00:5:3 1. !:. 25. 0 -9·~9-;J. 9. 51,? O. 0 O. 0 O. 0 600. (;. 600. 6 
[1-07/21/76 00:53 1.5 31. 0 -99'?9. 9. 07 O. 0 O. 0 O. 0 110.2 110.2 
1-(17/:;: 1F, 6 01: 3::: 1.4 25. 0 -9999. 9. 'i'O O. 0 0, 0 101. 0 302. 9 40:::.9 
[1-01'/21/71:.- 01: 33 1. 4· ':::1. 0 -9999. ';I,9'? O. 0 o. 0 O. 0 o. 0 O. 0 
1·-07/21/76 02: 11 1. 4· 25. 4 191. ~:. ';'J'?' O. 0 O. 0 O. 0 100. 1 100. 1 
D-07/2.1/76 02: 11 1.4 31. 0 -''iJ'iJ95l. 10. 25 O. 0 O. 0 o. 0 97, 6 97. (:. 
1-·07/21/76 17:29 1.7 25. I) 177. 10. 'l3 O. 0 O. 0 O. 0 0, 0 O. 0 
0-07/21.176 17: 2'i' 1.7 ::::5.0 -';199-;:1, 10. 03 O. 0 O. 0 O. 0 0, 0 O. 0 
1-07/21/76 1:::: 06 1.8 25. 5 -~1'~/;/9. 10.03 O. 0 O. 0 199.3 O. 0 199.3 
[1·-07/21/76 1:3: 06 1.8 36. 0 -9999, 10. 29 O. 0 o. 0 O. 0 O. 0 O. 0 
1-07/21/76 18: ~52 1 ~I 26. 0 -9999. 10. :::8 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/21/76 18:52 1. .;:. ':::6.0 -99~)9. 9. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07(21/76 19:30 2. (- 26. 0 -9999. 10. 43 O. 0 O. 0 O. 0 O. 0 O. 0 
[/-07/21176 19:30 2. 0 3~,. 0 -';.1999. J.95 O. 0 O. 0 O. 0 O. 0 O. 0 
I-07/21/76 20:06 2. (1 26. 0 -'~'?9';>, 10. 25 O. 0 o. 0 97. 6 O. 0 97. 6 
D-07/21/76 20:06 2. (1 :37.0 -';>5"";/9. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
I-07l21/76 20:44 2. (I 26. 0 -9999. 10. 03 O. 0 O. 0 0, 0 O. 0 O. 0 
[1-07/21/76 20:44 2. (, 3~,. 0 -99'?9. 10. 03 O. 0 O. 0 O. 0 O. 0 0, 0 
1-07/2117(:. 21:23 2. 0 25. 9 183. 10. 16 O. 0 O. 0 0, 0 O. 0 O. 0 
[1-07/21176 21: 23 2. (0 36. 0 -99·~9. "'. 7::: O. 0 O. 0 O. 0 0, 0 O. 0 
1-07/21/76 22:04 2. t) 25. 5 -999';1, 10. 12 O. 0 o. 0 o. 0 197. 6 1 ~J7. I;, 
[1-07.121/76 22:04 2. (0 36. 0 --;/999. 9. 95 O. 0 o. 0 O. 0 o. 0 O. 0 
1-07/21/71:.- 22:43 1 '=1 25. 5 -9999. 10. 21 O. 0 O. 0 O. 0 293. 9 293. 9 

I ~~ I "IT {"I':E; 0=01 SCHARGE 
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Cl-UF'Eg:'0E FAMH .. Y 

STATION
DATE 

D-07/21176 
1-07/21176 
[1-07/21/76 
1-07/21176 
[1-07/21/76 
1-071'21/76 
[1-07/22/76 
1-07/22/76 
[1-·07/22/76 
1-07/22/76 
D·-07 /22/76 
1-07/22/76 
[1-07/22/76 
1-07/22/76 
[1-07/22/76 
I-07/22/76 
[1-07/22/76 
1-07/22/76 
[I·-07/22/7/:" 
I -07/22/7.~. 
D-07/22/76 
1-07/22/76 
[1-07.122/71:.-
1-07/22.1"16 
[1-07.122/76 
1-07/22/76 
D-07/22/76 
1-07/22/76 
[1-07/22/76 
1-07 /2217~. 

TIME 
(HR;MIN) 

22:43 
23:25 
2:3: 25 
23:55 
23:53 
00; ;;:4 
00:34 
01: 10 
01: 10 
01: 50 
01: 50 
17:24 
17:24 
18:01 
18;01 
18;46 
18:46 
19:22 
1';/: 22 
1 i"J: ~59 
1;/: 59 
2«): ~::';: 

20: :;:8 
21: 16 
21: 16 
21: 55 
21: 55 
22:31 
22:31 
23:07 

I"'INTAI<EiD=DISCHARGE 

TIDE 
(M) 

1.9 
1.7 
1.7 
1.7 
1.7 
1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.5 
1.5 
1.7 
1.7 
1.9 
1.9 
2. 0 
2. 0 
2. 1 
2. 1 
2. 1 
2. 1 
2. 2 
2. 2 
2. 3 
2. 3 
.., " .... -
2. 2 
2. 1 

TEMPERATURE 
(DEGREES C) 

36. 0 
26.0 
36. 0 
25.0 
35. 0 
25. 0 
34. 0 
25. (I 

33, 0 
25. 0 
33. 0 
26. 0 
35. 0 
25. 0 
36. 0 
26. 0 
37. 0 
26. 0 
37. 0 
26. 5 
37. 0 
2e .. 5 
37. 0 
27. 0 
36. 0 
27. 0 
37. 0 
27. 0 
37.0 
26. 0 

CONDUCTIVITY 
(MICROMHOS) 

-9999. 
-9999. 
-99~;i·:J. 

-9999. 
-9999. 
-~/9~)9. 

-999';1, 
-';>999. 
-'"i'';''"il9. 

191:::. 
-9999. 
-1'0;/99. 
-999',;/. 

179 .. 
-9';/99. 
-9999. 
-9·~r19. 

-;1';1';>9. 
-9999. 
-9999. 
-9999. 
-'i/9~1·"iJ. 

-999";J, 
-9'i1"i'·~/. 

-9995/. 
187. 

-·il99·? 
-9999. 
-9·?9~/. 

-'7999. 

( 

SAMPLE 
VOLUME 
(CU M) 

·r.78 
? '~J5 

9. 86 
9. 65 
9.66· 

10.21 
10.21 
10. 12 

9. 86 
·r. ';/0 
9. 86 

10. 29 
~/. 99 

10. 12 
10. ;;::;:: 

9. ';-/5 
10. 38 

9. 52 
9.60'? 

10. 12 
10. 16 
10. 29 
10.0::: 
10. 29 
10. 25 
10. 12 
10.0::: 
10. 03 
10. 12 
10.0:::: 

2.1-17 

( 

PENSITY(NO. 11000 CU M ) 
--~---------~------------------------------------

TOTAL 
YOLK-SAC (EXCLUDING 

EGOS LARVAE LARVAE JUVENILES EGGS) 
-------- ------ --------- ----_ ... _-----

O. 0 o. 0 O. 0 o. 0 o. 0 
O. 0 O. 0 o. 0 301. 6 301. 6 
O. 0 O. 0 O. 0 0.0 o. 0 
O. 0 0.0 0.0 414. 5 414. 5 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 98. 0 ';/8.0 
O. 0 O. 0 O. 0 -;/8. 0 98. 0 
O. 0 O. 0 O. 0 197. Co 197.6 
O. 0 O. 0 O. 0 202. c: 202. 8 
0.0 O. 0 O. 0 403. 9 403. 9 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 o. 0 
O. 0 O. 0 o. 0 O. 0 O. 0 
O. 0 o. 0 98. 8 O. 0 98. :3 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 o. 0 O. 0 O. 0 O. 0 
0.0 O. 0 o. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 '0.0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 97. 1 97. 1 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 o. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 97.b O. 0 97. 6 
O. 0 O. 0 o. 0 O. 0 O. 0 
O. 0 o. 0 O. 0 O. 0 o. 0 
O. 0 O. 0 O. 0 O. 0 o. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 o. 0 O. 0 99. 2 99. 2 



-'" 

CLUFEIDAE FAI1ILY 

DENSITY(NO. /1000 CU M ) 

SAMPLE TOTAL 
STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLl(-SAC (EXCLUDING 

DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) (CIJ M) EGGS LARVAE LARVAE ,JUVENILES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- ----------

0-07121176 22:43 1.9 36. 0 -9999. S'/,72: O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/21/76 23:25 1.7 26. 0 -9999. 9. ai/5 O. 0 O. 0 0.0 301.6 301. 6 
0-·07/21/76 23:'25 1.7 36. 0 -9999. 9.1:::6 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/21/76 23:55' 1.7 25. 0 -';'99';>. 9. 65 O. 0 O. 0 o. 0 414. 5 414. 5 
0-07/21/76 23:53 1.7 35. 0 -~/999. ';>.66 O. 0 O. 0 O. 0 o. 0 o. 0 
1-07/21/76 00: :;:4 1.5 25. 0 -S"199'? 10.21 O. 0 O. 0 O. 0 98. 0 98. 0 
[1-07/22/76 00: :=:4 1 r.: . ~ 34. 0 -·i99S"/. 10.21 O. 0 O. 0 O. 0 98. 0 9;:). 0 
J-07/22/76 01: 10 1.5 25. 0 -·~/9"'iI'if. 10. 12 O. 0 o. 0 O. 0 l'n.6 197. t.. 
[1-07/22/76 01: 10 1.5 33. 0 -S'/5"/99. 9. c:6 O. 0 o. 0 O. 0 202. 8 202. E: 
1-1)7/22/76 01: 50 1. 4 25. 0 198. 9. 5JO O. 0 o. 0 O. 0 403. 9 403. 9 
[1-07/22/76 01: 50 1.4 33. 0 -~/999. 'i'. ::;:6 O. 0 o. 0 O. 0 O. (I O. 0 
1-07.122/76 17:24 1.5 21;'.0 -',";-";>9. 10. 29 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07.122/76 17:24 1. ::. 3~i. 0 -9999. 9.9'i1 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/22/76 18:01 1.7 25. 0 17<;'. 10. 12 O. 0 O. 0 98. 8 O. 0 98. 8 
[1-07.122/76 18:01 1.7 36. 0 -9;1'"iJ9. 10. :;:;3 O. 0 O. 0 O. 0 Q. 0. O. 0 
1-07.122/'76 1:3:46 1 r., . , 21.:,.0 -9';"?9. 9. 95 O. I) O. 0 o. 0 O. 0 Q. 0 
[1-07/22/76 18:46 1. '~ 37. 0 -';1999. 10. 38 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/22.176 19:22 2. 0 26. 0 -9999. 9. 52 O. 0 O. 0. O. 0 O. 0 O. 0 
[1-07/22/76 1r.,·?? 2. 0 37. 0 -9 1;19'? 9.1.::;> O. 0 O. 0 O. 0 O. 0 O. 0. 
1-07/22/76 1$': 59 2. 1 26. 5 -9'n·;-, .. 10. 12 O. 0 O. 0 O. 0 O. 0 o. 0 
0-07/22/76 19: 5'~ 2. 1 37. 0 -~J999. 10. It:. O. 0 O. 0 o. 0 O. 0 o. 0 
1-07/22/76 20: ::;:8 2. 1 26. 5 -'n99. 10. 29 O. 0 O. 0 O. 0 97. 1 97. 1 
[1-07.122.176 20: :::;3 2. 1 37. 0 -999~/. 10. 08 O. 0 O. 0 Q. 0 O. 0 O. 0 
1-07/22/76 21: 16 ~. 2 27. 0 -99';/9. 10. 29 O. 0 Q. 0 O. 0 O. 0 O. 0 
[1-0.7/22/76 21: 16 2. 2 31.: .. 0 -9999. lO..2!':, O. 0. O. 0. 97. (, O. 0 97. 6 
1-07/22/76 21: 55 2. ::: 27. 0 187. 10. 12 O. 0. O. 0 O. 0 O. 0. O. 0 
0-07.122/76 21: 55 2. ~: 37. 0 -·i·"iJ~/9. 10.0:3 O. 0 O. 0 O. 0 O. 0 O. 0 
I-07/22/76 22:31 2.2 ·27.0 -9999. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
D-O.7.122/76 22:31 2. 2. 37. 0 -99·~/"i'. 10. 12 Q. 0 Q. 0 0..0 O. 0 O. 0 
1-07/22176 23:07 2. 1 26. 0 -9999. 10.0:3 O. 0 O. 0 O. 0. 99. 2 99. 2 

I'-"INTAKEiD=DISCI-IARGE 

2.1-18 



/-., ( -" ( .\ 

CLUPEIDAE FAMILY 
DENSITV(NO. /1000 CU M ) 

-------------------------------------------------
SAMPLE TOTAL 

STAT ION- TIt-1E TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCLlJD 1 NG 
Dt"tTE (HR;t1IN) (M) ([lEGF,EES C) (MICROMHOS) (CIJ M) EGGS LARVAE LARVAE JUVENILES EGGS) 

---------- -------- ----------- ------------ ------ ---..... ---- ---.---- --------- ----------
0-07.122/76 23;07 2. 1 36. 0 -999'? 10. 12 O. 0 O. 0 O. 0 98. 8 9:~. a 
1-07.123/76 2:3:47 2. 0 26. 0 -9999. 10. 06 O. 0 O. 0 99. 4 O. 0 99. 4 
0-07/22/76 23;47 2. 0 36. 0 -99·~19. 9.7:3 O. 0 O. 0 0.0 O. 0 o. 0 
1-07/23/76 00:33 1.9 26. 0 -9999, 10. 29 O. 0 O. 0 97. 1 O. 0 97. 1 
[1-07/23/7 I;' 00;33 1.9 36. 0 ~~/999. 9.9() O. 0 O. 0 O. 0 O. 0 O. 0 
1-·07/2:;:/76 01: 11 1.8 26. 0 -9999. 'i'. l:"'~1 O. 0 O. 0 O. 0 O. 0 o. 0 
[1-07/:::3.06 01; 11 1.3 34. 0 -'i' 9·"?9. 10. 12 0.0 O. 0 O. 0 0.0 0.0 
1-07/23/76 01: 53 1.6 2~5. 0 1°? '.1_. 10. 29 O. 0 O. 0 O. 0 97. 1 97. 1 
[1-(17 .l23/7/;. 01: 53 1.6 :33.0 -9999. 9. 65 O. 0 0. 0 O. 0 O. 0 O. 0 
1-07/26/7b 17:32 1.2 26. 0 17:3. 9. /:..';1 0.0 O. 0 O. 0 O. 0 O. 0 
D-07/21;.,.!7f:., 17:32 1.2 :::4. I) -999~?,. 10. 34 O. 0 O. 0 O. 0 O. 0 O. 0 
1-·(;7/26/7 b 1:3: 13 1.2 2t,.0 -9999. 9. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
[.-.)7/2b/71::.. 1$; 13 1 ? 33. 0 -~/-;J·7'9. 10. 34 O. 0 O. 0 O. 0 0. 0 o. 0 
1-·07/26/76 1:=!: 52 1.2 26. 0 -9999. 9.9';> O. ° O. 0 O. 0 0. ° 0.0 
(1-07/26176 lS:~2 1.2 :33. 0 -·999';1, 10. 34- O. 0 0. 0 O. 0 O. 0 0. 0 
!-0T/2b/76 19:30 1.2 25. 0 -9999. 1(1. 34 O. 0 0. ° O. 0 O. 0 O. 0 
D-')7 /2/;./76 19:30 1.2 ::::3. 0 -999';1. 10. 74 O. 0 0. 0 O. 0 O. 0 O. 0 
1-('7/2/.:.,/76 20: 11 1.5 25. 0 --~/';1{~9. 10.60 O. ° o. 0 O. 0 O. 0 O. 0 
0-07/26/76 20; 11 1.5 33. 0 -9999. 10. 16 0. 0 O. 0 O. 0 0. 0 0. 0 
1-07/21.:./7 f:. 20:51 1.7 2~. 0 -999·;t. 10.51 O. 0 O. 0 0. 0 0. 0 O. ° 
[1-07 /2/:"17/~. 20: !51 1.7 33. 0 -9';1'~9, 10. 56 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07 ;"26.17 b 21: 27 1.9 25. 3 174. 10. b5 O. 0 0. 0 O. 0 O. 0 O. 0 
[I-()? /26/7 6 21: 27 1.9 ~:3. 0 -9999. 10. 47 O. 0 0. 0 o. ° o. ° o. 0 
1--07.126.176 22:07 2. 0 25. 0 -9999. 10. 12 O. 0 O. ° O. 0 O. 0 o. ° 
[1-(,7/26/7.;. 22:07 2. 0 33. 0 -9999, 10. 16 0.0 0. 0 O. 0 o. 0 O. 0 
1-07/26176 22: 4~3 2. 2 25. 0 -9';'99. 10. 16 O. 0 0. 0 0. 0 o. 0 0. 0 
[1-07/26/76 22:45 '> ? ..... - 34. 0 -99';19. 10. 34 O. 0 0. 0 0. 0 0. 0 o. 0 
1-(:'7/21.:./76 23:25 ? ". -. ..., 25. 0 -9·il99. 10.0::: O. 0 O. 0 O. 0 O. 0 O. 0 
D-071'21:../76 23:25 2. 3 33. 0 _-;19';19. 10.4:::: O. 0 O. 0 95. 9 O. 0 95. 9 
1-07/2717b 00;05 2. 4 25. 0 ..... ·~·~r;19. 10. 12 O. O. O. 0 O. 0 O. 0 O. 0 

I"-,,INTAKEJO=-DISCHAROE 

2.1-19 



r', 

( ( '. 

CLUPEIDAE FAMILY 

DENSITY(NO. /1000 CU M ) 
-~----------------------~------------------------

SAMPLE TOTAL 
STATIO~- TIME I IDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (DEGREES C) ( f1 I CRotlHOS ) (CIJ M) EGGS LARVAE LARVAE JUVENILES EGGS) 
------------ -------- --------~-- -~~--------- ------ -------- ------ --------- ----------
[1-07/27/76 00:05 2. 4 33. 0 -999';>. 10.03 O. 0 O. 0 O. 0 O. 0 o. a 
1-07/27/76 00:45 2. 4 25. 0 -9','';/';>. 10. 08 O. 0 O. 0 o. 0 O. 0 O. 0 
[1-07/27/76 00:45 2. 4 33. 0 -99';19. 10. 47 O. 0 o. 0 O. 0 o. 0 O. 0 
1-1)7/27/76 01: 25 2. 3 26. 0 -~/999. 10. 29 O. 0 O. 0 0, 0 194. 3 194.3 
D-07/27.17/::., 01: 25 2. 3 34. 0 -'i'999. 10. 12 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/27/76 02;05 2. 2 25. 4 177. 9. 82 O. 0 o. 0 O. 0 101. 8 101. 8 
[:-07/27.176 02:05 2. 2 33. 0 -,?9·;r~. 10. 29 O. 0 O. 0 o. 0 97.1 'i'7. 1 
1-07/27/76 17;88 1.3 26. 0 178. 10. 12 O. I) O. 0 O. 0 O. 0 O. 0 
[0--;)7''27/76 17: ::::3 1.3 ~t3. 0 -9';19;1. 9. 95 O. 0 O. 0 O. 0 0.0 o. 0 
J-07/27176 H:;: 16 1.2 26. 0 -9"?99. 9.8t. O. 0 O. 0 O. 0 O. 0 O. 0 
[1-(/7.127/76 18: 1 f.:. 1.2 3:;:.0 -9999. 10. 25 O. 0 o. 0 O. 0 O. 0 o. 0 
1-07/27176 18;54 1.2 26. 0 -9'7S'9. 9. 95 O. 0 0.0 o. 0 o. 0 O. 0 
[1--07/'27/76 1::::54 1.2 33. 0 -99':'19. 10. 25 O. 0 O. 0 o. 0 O. 0 O. 0 
1·--07/27/76 19:37 1. 2 25. 0 -t;19·~i;l. 10. 16 O. 0 O. 0 O. 0 98. 4 98. 4 
";)-·07/27/76 19;'37 1.2 33. 0 -9-:''')9. 10. 74 O. Q O. 0 0.0 o. 0 O. 0 
]-07/27/76 20: 1::: 1.2 25. 0 -'"i'999~ 10. '35 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/27/76 20: 13 1.2 33. 0 -·iJ999. 10.21 O. 0 o. 0 o. 0 o. 0 o. 0 
1--07/27/76 20:53 1.5 2~3. 0 -~/·~99. 10. :;::3 O. 0 O. 0 0.0 0.0 O. 0 
[1-07/27/76 20:53 1.5 32. 0 -9'"i199. -;'.5'0 o. 0 O. 0 o. 0 O. 0 o. 0 
1-07/27/76 21: :33 1.8 25. 0 .... -;-/S"J·;>·?'. 10. 25 O. 0 o. 0 97. 6 97. b 195.2 
D-07/27/76 21: :;:3 1.8 :::2.0 -9999. 10. 12 O. 0 0.0 O. 0 O. 0 o. 0 
]'-07/27/76 22: 13 1.9 25. 0 -995J·~. 10.0::;: O. 0 O. 0 O. 0 99. 7 99. 7 
(1"07/27176 22: 13 1 .~ 32. 0 -999';1, 10. 43 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/27/76 22:53 2. 0 23. 0 173. 9.9';' O. 0 O. 0 O. I) O. 0 O. 0 
D-07/27/76 22:53 2. 0 32. 0 -9;/99. 10. 08 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/27/76 23: 2~.5 2. 1 25. 0 -';1999. 10. 08 O. 0 O. 0 O. 0 o. 0 O. 0 
[I-07/27/U. 23:25 2. 1 33. 0 -9';/99. 10. 12 O. 0 0.0 o. 0 O. 0 O. 0 
! -07/2:::/76 00:05 2. 3 25. 0 -9999. 10. 0::: O. 0 O. 0 ~/9. 2 O. 0 99. 2 
[1-07/28/76 00:05 2. 3 33.0 -';/999. 10. 43 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/2:3.176 00:45 2. 3 2~. 0 -;'9'19. 10. 29 O. 0 O. 0 97. 1 O. 0 97. 1 

IyINTAKEiD;DISCHARGE 

2.1-20 



.'- ~\ 

CLUPEIDAE FAMILY 

DENSITY(NO./I000 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOUJI1E YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (DEGREES C) ( M I CROl1HOS ) (eu M) EGGS LARVAE LARVAE JUVENILES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
(1-07/28/76 00:45 ., ." 

'*-• ..., 31. 0 -9999. 10. 47 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/28/76 01;25 2.3 25. 0 -9·n9. 9. ~/5 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/28/76 01; 25 2. 3 31. 0 -9999. 10. 08 O. 0 o. 0 O. 0 O. 0 0.0 
1-07128176 02:01 2. 3 25. 0 176. ~/. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
0-07 /2~:f76 02:01 2. 3 31. 0 -9999. 10. 38 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/2:3.17 6 17;32 1.5 26. 3 177. 9.7:3 o. 0 o. 0 O. 0 o. 0 o. 0 
D-07/23/76 17:32 1.5 33. 0 -99':'/9. 9. 95 O. (I o. 0 O. 0 O. 0 O. 0 
1-07/2::,:,171.:· 18:08 1.4 26. 0 -9999. 'i'.86 O. 0 o. 0 O. 0 O. 0 O. 0 
D-07/2:3/76 18:08 1.4 ~:3. 0 -99·~J9. 9. 61 O. 0 O. 0 0.0 O. 0 O. 0 
1-07/28/76 18:48 1.3 26. 0 -·r999. c) C.·I 

... y ..... O. 0 o. 0 o. 0 O. 0 O. 0 
D-07/2f3/76 18:48 1.3 3:::.0 -99-;1""9. 10. 29 O. 0 O. 0 O. 0 o. 0 O. 0 
1--07/2!;':/76 19:26 1.2 26. 0 -·~·~99. 9. 95 O. 0 O. 0 O. 0 O. 0 O. 0 
D--(j7/'2:-::/7f.:.. 19:26 1.2 33. 0 -·~9';J"i'. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
1-()7/28/76 20;05 1.2 25. 0 -';191/9. ·r.90 O. 0 O. 0 O. 0 O. 0 0.0 
(1-07/2:3/76 20:05 1.2 33. 0 -99;/9. 10.51 O. 0 O. 0 O. 0 O. 0 O. 0 
I-07/2::;/7/:.. 20:42 1.2 25. 0 -9999. 9.7::: O. 0 O. 0 O. 0 205. 5 205. 5 
[1-07/2:3/76- 20:42 1.2 33. 0 -'i' ';-1 'i'9. 10.2'7 O. 0 O. 0 O. 0 O. 0 0.0 
1-07/28/76 21:22 1.4 25. 0 -999·~. 10.21 O. 0 O. 0 O. 0 98. 0 ~/8. 0 
[1-(17 /2:'3.:/76 21: 22 1.4 33. 0 -9";/~/9, 10. :'::4 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/2:3/76 22:01 1.6 25. 0 16':'/. 10. 47 O. 0 O. 0 O. 0 382. 0 382. 0 
D-07 128/7 6. 22:01 1.6 ~:3. 0 -5"/;/99. 9. 99 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/23/76 22:39 1.8 25. 0 -';/';199. 10. 38 O. 0 O. 0 O. 0 O. 0 O. 0 
[O-('7/2E:f71.:. 22:39 1. :3 33. 0 -99'rJ·9. 10. 29 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/28/76 23: 12 2. 0 25. 0 -9999. 9. 95 O. 0 O. 0 O. 0 O. 0 O. 0 
D-O,' 128/7 6 23: 12 2. 0 :;;:4.0 -~/999. 10.21 0.0 0.0 0.0 O. 0 0.0 
1-07/28/71.:- 23:50 2. 1 25. 0 -9·~99. 10. :34 O. 0 O. 0 O. 0 O. 0 O. 0 
0-07/2F;/76 23:50 2. 1 34. 0 -·n9? 9. 99 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/29/76 00;25 2. 2 25. 0 -9·~99. 10.34 O. 0 o. 0 O. 0 96. 7 ';/0.7 
[1--07/29176 00:25 2. 2 33. 0 -9999, 10.21 O. 0 O. 0 O. 0 0.0 O. 0 
1-07/25//76 01: 05 ? ~ -. ~ 25. 0 -'i''iI ';''9. 10. 34 O. 0 O. 0 O. 0 O. 0 O. 0 

I"'INTAKEiD=DISCHARGE 

2.1-21 



,"'"-...,, 

( ( " 

CLUPEIDAE FAMILY 

DENSITY(NO. /1000 CU H ) 
-------------------------------------------------

SAMPLE TOTAL 
STATION- TIME TIDE TEMPERATURE CONDUCTI VITY VOLUME YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) <DEGREES C) (MICROMHOS) lCU H) EGGS LARVAE LARVAE JUVENILES EGGS) 

---------- -------- ----------- ------------ ------ .0..-_-_ .... _-- _ ..... _--- -------_ ..... ----------
D-!)7/29/76 01: 05 2. 3 33. 0 -9999. 10. 16 O. 0 o. 0 O. 0 O. 0 O. 0 
1-07/29176 01: 42 2. 3 26. 0 177. 10.51 O. 0 O. 0 O. 0 0.0 O. 0 
D-07/29/76 01: 42 2. 3 33. 0 -9';>99. 9. 99 O. 0 O. 0 O. 0 O. 0 O. 0 
I-O'l/29/U .. 17:38 1.7 25.0 -95J9·~. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/29/76 17:33 1.7 34. 0 -9999. 9.95 O. 0 O. 0 O. 0 o. 0 O. 0 
1-07/29/76 18: 11 1.6 25. 4 172. ~/. 99 O. 0 o. 0 0.0 o. 0 o. 0 
[1-07/29/76 18: 11 1.6 34. 0 -'iJ999. 10. 08 0.0 O. 0 O. 0 O. 0 O. 0 
1-07/29/76 18:51 1.5 25. 0 -9S"J99. 9. 9~ O. 0 o. 0 0.0 0.0 o. 0 
[1-07/29/76 18:51 1.5 33. 0 -9999. 9.95 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/29/76 19:30 1.4 25. 0 -99'n: 9. 82 O. 0 o. 0 o. 0 o. 0 o. 0 
[1-1)7/29/76 19: ::::0 1.4 ~:3. 0 -'i'$"?9. 10. 25 O. 0 O. 0 O. 0 O. 0 O. 0 
I-Oi'/29/76 20: 13 1.3 25. 0 -'S"/9~J9. 10.08 O. 0 O. 0 O. 0 O. 0 O. 0 
0-O7/2'~/76 20: 12 1.3 33. 0 --95/99. 9. '99 O. 0 O. 0 o. 0 o. 0 O. 0 
1-07/29176 20;45 1.3 25. 0 -'iI';/99. ';'. :::6 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/29/76 20:45 1.3 33, 0 -';J999. 10. 47 O. 0 O. 0 O. 0 O. 0 o. 0 
I-07/29/71:- 21: 25 1,3 25. 1 170. 9. -;/0 O. 0 O. I) O. 0 O. 0 O. 0 
0-07/29/76 21: 25 1.3 3:3.0 -~'9·~'5/. ';'.86 o. 0 O. I) O. 0 O. 0 O. 0 
1-07/29/76 22:45 1.7 25. 0 -5'9';/9. 10. 08 O. 0 o. 0 O. 0 595. 4 595. 4 
D-07/2'~'/76 22:45 1.7 3:;:.0 -9999. 10.51 O. 0 O. 0 O. 0 0.0 O. 0 
I-0712';J/76 23:25 1.9 25. 0 -9';199. 9. 6~ O. 0 O. 0 O. 0 725. 3 725. 3 
[1-071";:,9/76 23:25 1.9 3:3. 0 -9-;1';19. 10. 25 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/30/76 00: 15 2. 1 25. 0 -99S"'9. 9. 99 O. 0 O. 0 O. 0 O. 0 O. 0 
D-(17 r:.:0/76 00: 15 2. 1 33. 0 --;1·~S"9. 10. 12 O. 0 O. 0 0.0 0.0 O. 0 
1-07/30/76 00:54 2. 2 25. 0 -·~l'i9"i'. 10. 03 O. 0 O. 0 o. 0 o. 0 O. 0 
[I-07/:;;O/7t. 00:54 2. 2 33. 0 -9999. 9. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/30/76 01: 31 2. 3 25. 0 -999'"i'. 10. 29 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/30/76 61: 31 2. 3 32. 0 -99·n. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07r:':0/76 02:08 2. 3 25. 2 172. 10. 43 O. 0 O. 0 O. 0 o. 0 O. 0 
D-07/30/76 02:08 2. 3 31. 0 -9999. 10. 21 O. 0 O. 0 O. 0 O. 0 O. 0 

I"'INH',I(Ei D=DISCHAROE 

2.1-22 



( ( ( 

WHITE F'ERCH 

DENSITY(NO. /1000 CU M ) 
------------------------------------~------------

~;At1PLE TOTAL 
STATION- TIME TIDE TEMF'ERATURE CONDUCTIVITY VClLU!',E YOLK-SAC (EXCLUDING 

O(-IT<:: (HR: t1IN) (H) (DEGREES C) (MI CROHHOS ) (CIJ 1'1) EGGS LARVAE LARVAE JUVENILES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
I-O,V14/76 23:47 1.7 1',). 5 1'?<:) 10. 16 O. 0 o. 0 o. 0 O. 0 o. 0 
[i-()S.ll 4-/76 23: 1'.·7 1.7 27. 0 -999·~. 7.9f; O. 0 O. 0 125. 3 O. 0 125. 3 
J -I),=-I 15/76 01: 38 2. 1 19.0 -9999. 10. 29 O. 0 O. 0 O. 0 O. 0 O. 0 
D--O,V 1 ~jf7 6 01:38 2. 1 24. 0 -9'iJ·~9. 10. 16 O. 0 O. 0 O. 0 O. 0 O. 0 
I -O.~/ 15/76 17:52 1.7 20. 4 132. 10. 08 O. I) O. 0 99. 2 O. 0 99. 2 
[J·-OtJ 15/7 I;, 17:52 1. 7' 30. 0 -9'iJ99. 9. 52 O. 0 o. 0 O. 0 O. 0 O. 0 
1-06/15/76 19: 14 1. 4- 20. 0 -9999. 10. 38 O. 0 0, 0 o. 0 o. 0 o. 0 
I·-C),;'I 15/7 I;, 21: 35 1.2 20. 0 -51''7·;1·~. 10. 0:3 O. 0 O. 0 199.3 O. 0 199. 3 
[1-0/;,115/76 21: 3~. 1. Z. 27. 0 -999';1, 9. ~.5 O. 0 O. 0 103.6 O. 0 103. I;.. 

1-06/1'.3/76 22:46 1.2 18. 7 132. 10.25 O. 0 o. 0 O. 0 o. 0 o. 0 
D-O.~'/ 15/76 22:46 1,2 27. 0 -S"J99·~. 10. 16 o. 0 o. 0 o. 0 o. 0 o. 0 
J·-Ot'/16/76· 00:09 1.6 20. 0 -9999. 10. :::8 o. 0 o. 0 481. I;, O. 0 481. ~, 

D'-O ';.1 16/7 /:, 00:09 1.6 27. 0 -·~9~/9. .~. 82 O. 0 O. 0 101. 8 O. 0 101. 8 
I -(;,~/ 1 ~51'7/:> 01: 18 1 <:' 19.7 1'·,r-.:"'._1, 10. 47 O. 0 O. 0 O. 0 O. 0 O. 0 
[;-().<,/l 6/7 (;. 01: 18 1.9 26. 0 -9999: 10. 56 O. 0 O. 0 94. 7 O. (I 94. 7 
1-0,;'; 1 6/76 17:48 2. () 20. 9 1:::4. 10. 29 O. 0 o. 0 291. 4 O. 0 291. 4 
[1-01;./16/76 17:48 2. 0 33. 0 -9-;";>";:'. 6.6:3 O. 0 O. 0 O. 0 O. 0 O. 0 
1-06116/76 19: 12 1.7 21. 0 -9999. 10.8:;: O. 0 o. 0 184. 7 O. (I 184. 7 
[1-06/16/76 19: 12 1.7 33. 0 -'i'999. 10. 92 O. 0 O. 0 91. 6 O. 0 91. I;. 
1·-0,':-/16/76 20: 18 1.5 21. 0 -99';19. 10. 4:3 O. 0 O. 0 O. 0 0, 0 O. 0 
D-061 1 1.:./76 20: 18 1.5 33. 0 -999;1, 10. 25 0.0 O. 0 O. 0 O. 0 O. 0 
I-OS/17/76 00: 19 1. 4· 20. 0 --9999. 1':1. :34 O. 0 o. 0 290. 2 O. 0 290. 2 
D-O,~./ 1 7/71;. 00: 19 1. 4· 28. 0 -9';>-;i9. 10. 25 o. 0 O. 0 195. 1 O. 0 195. 1 
I -·t)~1 1~' 176 01: 52 1. ~' 20. 7 It't9. 10.29 O. 0 O. 0 O. 0 o. 0 O. 0 
f)-O-!:..f1 :;/76 01: 52 1 -:f . , 27. 0 -9999. ~'. :::2 O. 0 o. 0 101. 8 O. 0 101. 8 
1-06/17/76 17:37 1.S' 21, 4 145. 10. 56 O. 0 O. 0 94. 7 O. 0 94. 7 
D'-0~'/17/76 17:37 1 c' . , 35. 0 -9999. 10. 65 O. 0 o. 0 93. 9 O. 0 93. 9 
1-06/17/76 19: 19 1.7 21. 0 ..... 9·;1"'1'9. 9. 78 O. 0 O. 0 306. 8 O. 0 306. 8 
[J-06/17/76 19: 19 1.7 33. 0 -9;199. 8. 36 O. 0 O. 0 3~.8. 9 O. 0 3~i8. 9 
[1-0/:,/17/76 20: :;:4 1.5 33.0 -9999. 10.0:;; O. 0 o. 0 498. 3 O. 0 49:3. 3 

I=INTAKEiD=DISCHARGE 
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WHiTE FERCH 

STAHdN": 
DAti:: 

i.-o·~/i '7 ~7~ 
D-06/t 7f7* 
I -Ot:,/ 18/76 
D-O,~/ 18/7 ~ 
f -6(;./ ~8/76 
Ij-().;./ 18/7 6 
1-06/~:1.i76 
0-0,;'/21)76 
l-O.;./21/76 
p·-06f~l'.l7 6 
1-06/21'/76 
D-(J~/21.f76 
~-O.s/~i/76 
n-O~./2 t'l7 5 
I-i)t./ii/76 
P-o,~/ ~ i /'7 $ 
1-06/;'1176 
D-06/~117~ 
I -0<!:./11 /7 /:.:, 
fJ-OS/~~Ii~ 
1-06/11/76 
h-i)6/ i 117 6 
·i-Q·~i:::U7i; 
q-'06/:j'2/7 ? 
I -(}·~ .. /?2/7~. 
p-O?.l22/79 
r-OU+2/71,:. 
D-i)/:./22/7b 
;:i-0'>~~2/7~ 
[1-06/22176 

'l::dME .) 
(HR:NINJ 

22:21 
22: il. 
00: 11 
QO: 17 
01:24 
Ql:?4 
i"?;3S 
17:33 
18:49 
18: it. 
19:2i 
19:21 
20: 12 
20: 12 
20:5'1' 
20:51 
11:41 
21: 41 
12: 44 
i2:~4 
23: :;:6 
2j: :::6 
C)Q: 24 
0(,): ;24 
oi: 10 
.)1: 10 
6~:90 
02:00 
I ,. 

17: :;:3 
17: 3:3 

i == i ~h~i~i i)::jj i SCH~lRGE 

Tfo~ 
(M) 

l' 
~. ~' 

1 .. ! 
1. .... 
t· ~. 
1. :; 

t· "" t. ~ 
l. e 
t. $' 

t·9 
2. 0 
~ Co 
;: i 
i. '1 
2. '1 
2.'1 
~. 'i 
2. 1 
i .:=. 

i. $' 
1· :;, . ". 
1.E: . (. 

l. t~ 

1· f:: .5 
i. ~i 
L ~i 
i. ~i 
i. ~. 
1.6 

. ,I' . 
TEMPERATURE 
(DEGHEES C) 

21.6 
33. 0 
21. 0 
29. q 
21. 5 
27. R 
23. ~ 
~:3. R 
43 . Q 
33. 0 
23. 0 
33. .) 
23. 0 
:::3.0 
2:3. d 
:33. 0 
23. i 
:h.o 
23. 0 
32. 0 
22.0 
32. 0 
2~. 0 
:'::1.0 

. 22.0 
30. 0 
?? C" 
-":"" '-' 
2'''.0 
22. 8 
32. 0 

coi~pi_id.f y f tv 
<MICROMHOS) 

198. 
-9999. 
-9-:/9';>. 
-9';>99: 

219. 
-'i~9S"/~. 

156. 
-$"I'~;/~: 

--;/I~/';"'·~. 

--;1';199. 
-9;~·n. 
-~/99·;"I. 

-9?';/9. 
-9999. 
-qqq.;) . i . ~.' 

-9Y99. 
146. 

-~i999. 
-999·~/. 

--;/999. 
-95'99. 
-9~~·;J~. 

-9·f'~~9. 
_CJ~/qQ 

",f ...... . 

-99'-;/""9. 
-9~·;>9. 

'14 i. 
-~/999. 

1 a;:"'-, ...J..:... 

-95199. 

, """ 
( 

~:AMPLE 

VOLUME 
(CIJ M) 

F>.0:3 
10. 08 
10. 74 

9. 78 
9. 90 

10. 38 
9. 99 

10. 51 
9. 90 
9. 95 

10. 12 
10. 12 
10.21 
10. :::8 
10. 03 

9. 78 
10. :;:4 
10. 1t. 
10. 12 
10. 25 

9. 78 
9. 6~.1 

10. 16 
10. 03 
lQ 60 
10. 08 
10. 25 
9. 82 

10. 43 
10. 16 

2. 1-24 

EGGS 

Q. 0 
/). Q 
R· Q 
o. 0 
O. CI 
O. 0 
O. 0 
ci. d 
o. i) 
O. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
O. 0 
o. 0 
o. 0 
o. 0 
o. I) 

o. 0 
o. 0 o. q 
o. I) 

o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 

DENSITY(NO. /1000 CU M 

VOLK-SAC 
LARVAE 

O. 0 
(~. q 
O. ~ 
o. Q 
o. 0 
O. 0 
O. q 
O. () 
O. 0 
O. 0 
O. 0 
o. 6 
O. 6 
i). 0 
O. d 
0. d 
O. d 
O. (~ 
O. t) 
O. d 
O. 6 
~. q 
(). () 
o. 0 
o. 0 
0. 0 
d. 0 
O. 0 
o. 0 
o. 0 

LARVAE 

t9o. :5 
Q. Q 
q. 0 
o. 0 

101. q 
38q. ~ 

O. 0 
. O. 0 
504. 9 

O. ci 
9t? 6 

197.6 
. O. 0 
192. 6 

O. 0 
102. :3 
~90. 2 

93. 4 
9;::8. 1 

1463. j 
1432. 0 
112. 7 
196.8 
1191,>. 7 

O. 0 
15/8.5 
390. 2 
203. 7 

95. 9 
98. 4 

",LiVEN I LES 

o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
O. 0 
o. 0 
o. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
o. 0 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 

( 

TPTAL 
(EXCLUDING 

EGGS) 

198.5 
O. 0 
O. 0 
O. 0 

101. 0 
3c:5.3 

O. 0 
o. 0 

504. ';> 
O. 0 

~/8. 8 
197. 6 

O. 0 
192.6 

O. 9 
102. 3 
290. 2 

9E:. 4 
9;:::::. 1 

1463. 7 
1432. 0 

412. 7 
196.8 
';"')6.7 

0.0 
198. 5 
:::90.2 
203. 7 

95. 9 
98. 4 



( ( " ( 

WHITE FERCH 

OENSITY(NO. /1000 CU M ) 
---------~---------------------------------------

SAMPLE TOTAL 
STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCLUDINO 

DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) (CU M) EGGS LARVAE LARVAE JUVENILES EGGS) 
---------~ -------- ----------- ------------ ------- -------- ------ --------- ----------
1-06/22176 18:21 1. E: 23. 0 -9999. 9. 61 O. 0 O. 0 312. 3 0.0 312. 3 
0-06/22/76 18:21 1.8 33. 0 -9999. 10. 21 O. 0 o. 0 195. 9 O. 0 1';/5.9 
1-06/22/76 19:01 1. E: 23. 5 -9999. 10. 56 O. 0 O. 0 189. 4 o. 0 189. 4 
0-0:;,/22/76 19:01 1.e: 33. 0 -99$'9. 10. 43 0.0 O. 0 191. 8 O. 0 191. 8 
{-0.;'/22/76 19: 4·2 1.9 24. 0 -9999. 10. 34 0.0 O. 0 96. 7 O. 0 96. 7 
0-06/22/76 19:42 1.9 34. 0 -9999. 9. 78 O. 0 O. 0 102.3 O. 0 102. 3 
1-06/22/76 20:22 2.0 24. 0 -9999. 10.34 O. 0 o. 0 96. 7 O. 0 96. 7 
D-06/22/76 20:22 2. 0 34. 0 -9999. 9. 86- 0.0 O. 0 101. 4 O. 0 101. 4 
1-0':'/22/76 21: 04 2. 1 24.0 -9999. 9. 99 O. 0 O. 0 100. 1 O. I) 100. 1 
D-O/;./22176 21: 04 2. 1 34. 0 -99"?9. 10. 16 O. 0 O. 0 492.0 0.0 492. 0 
1-06/22f76 21: 45 2. 1 24. 0 -9999. 10. 08 O. 0 o. 0 793. 9 O. 0 7';'3.9 
0-06/22/76 21:45 2.1 33. 0 -9'799. 10.21 O. 0 O. 0 1175.7 O. 0 1175.7 
I-Ot.·/22/76 22:30 2. 0 23.6 176. 10. 25 O. 0 o. 0 1170.7 0.0 1170.7 
[1·-06/22/76 22:30 2. 0 33. 0 -;/9';>9. 10. 08 o. 0 o. 0 198.5 O. 0 198.5 
J-06/22176 23:09 2. 0 23. 0 -95"iJ9 .. 10. 60 O. 0 O. 0 1414. 7 O. 0 1414. 7 
D-<),;'.I22/76 23: (J'~ 2. 0 32. 0 -9999. 10. '21 o. 0 O. 0 881. 8 O. 0 881.8 
1--1)·;'/22/,16 23:50 1 <:;. 23. 0 -9';;99. 10. 38 O. 0 O. 0 481. 6 o. 0 481. I;, 
D-O'~../22/76 2:;:: 50 1. S· 31. 0 -~J99·~. 10. 08 O. 0 O. 0 9·~. 2 O. 0 99. 2 
1-06.123/76 00:29 1.7 23. 0 -9999. 9. 82 O. 0 O. 0 2546. 0 O. (I 2546.0 
D-06/23/76 00:29 1.7 30.0 -~/~/99. 9. 95 O. 0 o. 0 1105.8 O. 0 1105.8 
1-06/23176 01: 09 1. c· 23. 0 -9'i";>9. 9. 86 O. 0 O. 0 2028. O. O. 0 2028. 0 
D-Q6.12::':/76 01: 09 1.6 28. 0 -9999. 10. 12 O. 0 O. 0 790. 5 O. 0 7'/0.5 
1-06/23176 02:04 1.5 23.5 187. 10.25 O. 0 O. 0 195. 2 O. 0 195. 2 
D-06/2:3/76 02;04 1.5 28. 0 -9999. 10. 34 O. 0 O. 0 773. 9 O. 0 773. 9 
1·-06/2.3/76 17:50 1.5 23. 1 152. 10. 56 O. 0 O. (I 189. 4 O. 0 189. 4 
[1-0,;'/2:;:/76 17:50 1.5 33. 0 -9999. 10. 51 O. 0 O. 0 O. 0 0.0 o. 0 
1-06/23/76 18:28 1.6- 23. 0 -9999. 10. 34 O. 0 o. 0 O. 0 0.0 o. 0 
[1··06/23/76 18:28 1.6 33. 0 -9999. 9. 73 O. 0 O. 0 O. 0 0.0 o. 0 
1-06/23/76 19:03 1.7 24. 0 -9999. 9. 95 O. 0 O. 0 201. 1 O. 0 201. 1 
0-06/23/76 19:03 1.7 33. 0 -9';/99. 10. c.5 O. 0 O. 0 93.9 O. 0 93. 9 

I~INTAKE1D=DISCHARGE 
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( 

l~HITE FERCH 

DENSITY(NO. /1000 CU M ) 

SAMPLE TOTAL 
STATION- TIME nDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M> (DEGREES C) (MICROMHOS) (CU M) EGGS LARVAE LARVAE JUVENILES EGGS) 

---------- -------- ----------- ------~----- ------ -------- ------ --------- ----------
1-06/23/76 19:42 1.9 24.0 -9999. 10.21 O. 0 O. 0 98.0 O. 0 S"/3. 0 
0-06/2:3/76 19: /.2 1.9 33. 0 -S""1r;/';>'9. 10.03 O. 0 O. 0 398. 7 O. 0 398. 7 
I -OI;./:?3/7 6 20:20 2. 0 24. 0 -~!999. 10. 03 O. 0 O. 0 99. 7 O. 0 'S"/9.7 
D-06/2:::/7·~ 20;20 2. C 34. 0 -99~/9. 'r.95 O. 0 O. 0 o. 0 O. 0 O. 0 
1-06/2:1/76- 21: 02 2. 1 24. 0 -9999. 10. 16 O. 0 0.0 492.0 0.0 492.0 
D-06/23/76 21: 03 2. 1 34. 0 -9999. 9. 93 O. 0 O. 0 1005.3 O. 0 1005. 3 
1-1)/;,/23/76 21: 4·8 2. 2 23. 5' 149. 10. 29 O. 0 O. 0 1068. 6 O. 0 1068. 6 
D--06/23/76 21:43 2. 2 33. 0 -9999. 9. 95 O. 0 O. 0 1105.8 0.0 1105. S 
1-O,~.f23/71:.. 22;26 2. 2 24. 0 -99';>9. 10. 47 O. 0 o. 0 764.1 O. 0 764. 1 
D-O/~/23/7 6 22:2~ 2. 2 33. 0 -9999. 10. 03 o. 0 o. 0 2',1';>.0 o. 0 299. 0 
}-'(l.':,/ 2:;:/76- 23:06- 2. 2 24. 0 -9-;/99. 10.38 O. 0 O. 0 481. 6 O. 0 481. 6 
0-06/23/76 . 23:06 2.2 33.0 -9"";>9. 9.82 O. 0 O. 0 814. 7 O. 0 814. 7 
1 -O,~/23/7 6 2:3: 43 2. 1 24. 0 -999'7. 10. 16 O. 0 O. 0 683. 8 O. 0 6::::::. S 
[1-1)"' . .123/76 23:43 2. 1 ;::3.0 -9999. 5'.78 0.0 O. 0 716. 0 O. 0 716. 0 
1-0:'/24/76 00: 19 2. 0 24. 0 .... 9~/9'i'. 9.95 O. 0 O. 0 100!: •. 3 O. 0 1005. 3 
0-06/24/76 00: 19 2. 0 33. 0 -9999. 10.0:3 O. 0 o. 0 1495. 0 O. 0 1495. 0 
l-iX·.l24/76 00:59 1.8 24. 0 -~J999. 10.21 O. 0 o. 0 1175.7 O. 0 1175. 7 
I!·-06.124l76 00:59 1. EI :33.0 -99';>'''. 10.0::: O. 0 O. 0 397.0 O. 0 397. I) 
1'-01.:./24.17 6- 01: 33 1.7 23. 3 143. 9. :::e:. O. 0 O. 0 1325. 2 O. 0 1825. 2 
[I-O~.l24/76 01: 38 1.7' 33. 0 -9';>99. ~/. 95 O. 0 O. 0 2312. 2 O. 0 2312. 2 
1-06/24/76 17:45 1.3 23. 7 156. 1,). 12 O. 0 O. 0 1 ~>7. 6 O. 0 197. 6 
D-i)6.124/7l:.. 17:45 1.8 33. 0 -9;1';19. 9. 99 O. 0 O. 0 300. 3 O. 0 300. 3 
1-06.124/76 18:25 1. 4· 24. 0 -9999. 10.47 O. 0 O. 0 95. 5 O. 0 95. 5 
D-O·S/2'1/76 18: ~:5 1. 4· 33. 0 -9999. 10. 12 O. 0 O. I) 296. 4 O. 0 296. 4 
I-O.:'/24.176 19:09 1. /:.. 24.0 -99-;19. 10. /:..~; O. 0 O. 0 2::::1.7 O. 0 231. 7 
0-(16/24/76 19:09 1. /:.. 33. 0 -9·n9. 10. 12 O. 0 O. 0 197. 6 O. 0 197. 6 
1 -1).;'/2'1.176- 19:54 1. E: 24. 0 -995/9. 10.43 O. 0 O. 0 O. 0 O. 0 O. 0 
0-06.124/76 19:54 1. E: 34. 0 -S"/999. 10. 1e. O. 0 O. 0 295. :2 O. 0 295. 2 
1-06/24/76 20:35 1. 5' 24. 0 -;/999. 10.51 O. 0 O. 0 190.2 O. 0 190. 2 
0-06/24/76 20:35 LSI 34. 0 -9999. 9. ;/:;) O. 0 O. 0 201. 1 O. 0 201. 1 

I ,= I NT AleE; 0= D I SCH{\RGE 
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( " 

WHITE PERCH 

DENSITV(NO. /1000 CU M ) 
------~------------------------------------------

SAMPLE TOTAL 
STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOL LIME YOLK-SAC (EXCLlIlHNO 

DATE (HR:I1IN) (M) (DEGREES C) (MICROMHOS) (CU M) EGGS LARVAE LARVAE JUVENILES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
1-06/2:3,/7 b 19:42 1.9 24. 0 -9999. 10. 21 O. 0 0.0 93. 0 O. 0 93. 0 
[)'-06/2:3/76 19: 4·2 1.9 33. 0 -9999. 10. 03 O. 0 O. 0 398. 7 O. 0 398. 7 
1-06/23/7b 20:20 2. 0 24. 0 -9999. 10.03 O. 0 0.0 99. 7 O. 0 <;/9.7 
D-06/23/76 20:20 2. 0 34.0 -99·;>·? 9. 95 O. 0 O. 0 O. 0 O. 0 O. 0 
1-06/23/76 21: 02 2. 1 24. 0 -9999. 10. 16 O. 0 0.0 492.0 0.0 492.0 
D-06/23/7 ~. 21:03 2. 1 34. 0 -9999. 9. 95 O. 0 O. 0 1005. 3 0.0 1005. 3 
1-06/23/76 21: 48 2. 2 23. 9 149. 10. 29 O. 0 o. 0 1063. 6 0.0 1068. 6 
D-0.!;./2317 b 21: 48 2. 2 33. 0 -9999. 9. 95 O. 0 O. 0 1105.3 0.0 1105.8 
I -O.':-/2~:f7 6 22:26 2. 2 24. 0 -991~9. 10. 47 O. 0 O. 0 7M.l 0.0 764.1 
[\-01:./23/76 22:26 2. 2. 33. 0 -9999. 10. 03 O. 0 O. 0 299. 0 O. 0 2;19.0 
I-Ob/23/7/:' 23:06 2. 2. 24. 0 -9999. 10. :3:::: O. 0 O. 0 481. /:, O. 0 481. 6 
0-06/23.176 23:06 2.2 33. 0 -9999. 9.82 O. 0 O. 0 814.7 O. 0 814. 7 
1'-1)6/23/76 23:43 2. 1 24.0 -9999. 10. 16 O. 0 O. 0 688. 8 O. 0 68:3. 8 
n-I).~/23/76 23:43 2.1 33. 0 -9999. 9. 78 O. 0 o. 0 716. 0 O. 0 716. 0 
I-Of../24176 00: 19 2. (. 24. 0 -9;/99. 9. 95 O. 0 o. 0 1005.3 O. 0 1005. 3 
D-O·~/24/76 00: 19 2.0 33. 0 -9999. 10.0:3 O. 0 O. 0 1495. 0 O. 0 1495. 0 
r -O.~/24.17 6 00: 5'7- 1.8 24. 0 -9999. 10.21 O. I) O. 0 1175. 7 O. 0 1175. 7 
D·-I)·~/24/76 . 00:59 1. E: 33.0 -9·n9. 10. 08 O. 0 O. 0 397. 0 O. 0 :397.0 
1-06/24176 01: 38 1.7 23. 3 143. 9. 36 O. 0 o. 0 1825. 2 O. 0 1825. 2 
D·-O.~/24/76 01: 3$ 1.7 33. 0 -9999. 9.95 0.0 0.0 2312.2 0.0 2312.2 
1-06/24./76 17:45 1 ~. . ..:;, 23. 7 156. 10. 12 O. 0 O. 0 197. I;.. O. 0 1S-1].6 
D-O.~/24/76 17:45 1.3 33. 0 -9999. 9.9'i' 0.0 O. 0 300. 3 O. 0 . 300. 3 
I-O.V24/76 18:25 1.4 24. (I -9999. 10. 47 O. 0 O. 0 95. :5 O. 0 95. 5 
D-06/24/76 18:25 1. 4· 3:3.0 -99';19. 10. 12 0.0 0.0 296.4 O. 0 296. 4 
1-06.124/76 19:09 1. e. 24. 0 -9'799. 10. 65 O. 0 O. 0 2:;:1. 7 O. 0 281.7 
D·-0.V24/76 19:09 1. e· 33. 0 -9999. 10. 12 O. 0 o. 0 197.6 O. 0 197./:' 
1-1)1;../24176 19:54 I.e 24. I) -9999. 10. 43 O. 0 O. 0 O. 0 O. 0 O. 0 
D-06/24/76 1';>: ~4 1. E: 34. 0 -9999. 10. 16 O. 0 O. 0 295. 2 0.0 295. 2 
1-01; . .124/76 20:35 1. S· 2·1.0 -~/999. 10.51 O. 0 O. 0 190.2 O. f) 190.2 
D-OS/24/76 20:';:::5 1. S· 34. I) -9999. ';1. ';15 O. 0 o. 0 201. 1 0.0 201. 1 

I=INTAKEID=DISCHARGE 
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( ( ( 

WHITE F'ERCH 

DENSITY(NO. /1000 CU M ) 
----------------------------------------~--------

SAMPLE TOTAL 
STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUI'1E YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (DEGREES C) (UICROMHOS) (ttl 1'1) EGGS LARVAE LARVAE .JUVENILES EGGS) 
---------- -----_ .... - ----------- ---------~-- ------ -------- ------ --------- ----------
1-06/24/76 21:19 2. 1 24. 0 -9·~99. 10. 38 O. 0 O. 0 1059. :;) O. 0 1059. 5 
D-06/24/76 21: 19 2. 1 34. 0 --;/999. 10. 0$ O. 0 O. 0 2'i'7. 7 O. 0 2':''7.7 
1-06/2,"'/76 22:02 2. 1 24. 1 155. 10. 65 O. 0 O. 0 1220. 9 O. 0 1220. 9 
D'-06/2,V7 b 22;02 2. 1 34. 0 -9999. 10. 08 O. 0 O. 0 2034. 0 O. 0 2084. 0 
1-06/24/76 22:44 2.2 24. 0 -999·~. 10. 65 O. 0 O. 0 375. 7 O. 0 375. 7 
0-06/24/76 22:44 2. 2 34. 0 -995/9. 9. 99 O. 0 O. 0 700. 7 0.0 700. 7 
I -1),"-./2£l/76 23:22 2. 1 25. 0 -9999. 10.47 O. 0 O. 0 477. 6 O. 0 477. 6 
[;-06/2'l/76 23:22 2. 1 35. 0 -99';/9. .'). 69 O. 0 O. 0 206. 4 O. 0 206. 4 
1-06/25,/76 00:01 2. 1 24. 0 -9999. 9. 86 O. 0 O. 0 1318. 2 O. 0 1:::18.2 
D'-CIc./2~5/7 6 00;01 2. 1 34. 0 -9999. 9. 57 O. 0 O. 0 1463. 5 O. 0 1463.5 
l--O·~ /24/76 00:42 2.C- 24. 0 -9999. 10. 65 O. 0 0.0 2254. 0 O. 0 2254. 0 
[1-06/25/76 00:42 2. 0 33. 0 -~/9"i'9. 9. 57 O. 0 O. 0 15e.8. 0 O. 0 1568. 0 
1-1)1:./2517 (;. 01: 20 1.9 24. 0 -9999. 10. 60 O. 0 O. 0 1414.7 O. 0 1414. 7 
D-06/25/76 01: 20 1.9 32. 0 -9999. 10. 03 O. 0 O. 0 697. 7 O. 0 6';17.7 
I-O·~/25/76 01: 59 1.7 2::::.7 153.- 10. 03 O. 0 O. 0 1196.0 O. 0 1196. 0 
[r-d,V25/7b 01:59 1.7 33. 0 -9999. 9. 86 O. 0 O. 0 1521. 0 O. 0 1521.0 
I -0':·/2~)/7 6 17:39 1.4 25. 6 172. 9.90 O. 0 0.0 101.0 O. 0 101. 0 
D-06/2::0;//6 17:39 1. 4· 26.0 -9999. 9.99 O. 0 O. 0 100. 1 0.0 100. 1 
1-06/2'<:.:.176 18:20 1.3 25. 5 --;/999. 10. 08 O. 0 O. 0 :::97.0 O. 0 397. 0 
D-06/28/76 18:20 1. :::: 26. 0 -5199·~. 9. 90 O. 0 O. 0 201. 9 0, 0 201. 9 
1-0.';../20/76 19:03 1.2 25. 5 -·~/";1·7·~. 10. 16 O. 0 O. 0 98. 4 O. 0 '98. <1-
0-06/2::::/76 19:03 1.2 26. 0 -9999. 9. 78 O. 0 O. 0 O. 0 O. 0 O. 0 
I-Of:../28/76 19:45 1. I;;. 25. 5 -'i'999. 10. 21 O. 0 o. 0 98. 0 O. 0 ';>8.0 
D··06/28/76 19:45 1.:t 26. 0 -99~J9. 9.8e· o. 0 o. 0 O. 0 O. 0 O. 0 
1-06/28/76 20:20 1 -;:. . ~ 25. 0 -9999. 9. 78 O. 0 O. 0 O. 0 O. 0 O. 0 
1-0 . .'>/28/76 21:30 1.6 24. 0 -$'~/99. 10. :::8 O. 0 O. 0 ~/6. 3 O. 0 96. 3 
D-0(;./2;3.176 21:30 L C. 25. 0 -9999. .;>. $'5 0.0 O. 0 100. 5 O. 0 100. 5 
1-06/28/76 22:06 1. ::;: 24. b 168. 10. 38 O. 0 O. 0 192.6 O. 0 192.6 
0-06/28/76 22:06 1. E: 25. 0 -9999. 10.34 O. 0 O. 0 96. 7 O. 0 96. 7 
1-06/28/76 22:51 2.0 24. 6 -9';;99. 10. 60 O. 0 O. 0 188.6 O. 0 188. 6 

I=INTAKE;D=DISCHARGE 

2. 1-28 



/-- ....... ( ~. ( 

WH ITE F'ERCH 

DENSITYCNO. /1000 CU M ) 

-------------------------------------------------
SAMPLE TOTAL 

STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC CEXCLUDWG 
DATE CHR:MIN) eM) (DEGREES C) CMICROMHOS) (CU M) EGGS LARVAE LARVAE JUVENILES EGGS) 

---------- -------- ----------- ------------ ------ -------- ------ --------- -----------
D-06/28/76 22:51 2. 0 25. 0 -9999. 10. 34 O. 0 O. 0 483.6 0.0 483. b 
I -06/2f.:/7 6 23:38 2. 1 24. 6 -9999. 10. 47 O. 0 o. 0 286.5 O. 0 286. 5 
0-06/28/76 23:38 2. 1 26. 0 -~/999. 9. 95 O. 0 O. 0 100. ::; O. 0 100. 5 
I-06/2'~/76 00: 19 2. 2 24.5 -9999. 10. 34 O. 0 o. 0 193.5 193. 5 387. 0 
0-06/28/76 00: 19 2. 2 26. 0 -9999. 9. 95 O. 0 O. 0 201. 1 O. 0 201. 1 
1-06/29/76 01: 04 2. 3 24. 5 -9999. 10. :::8 O. 0 O. 0 192.6 O. 0 192.6 
[1-06/29/76 01: 04 2. 3 27.0 -9999. 9. 90 O. 0 O. 0 101. 0 O. 0 101. 0 
1-06/2'" /7 6 01: 43 2. 3 24.9 166. 9.82 O. 0 O. 0 O. 0 O. 0 O. 0 
D-06/2'" /76 01: 43 2. :2 28.0 -9999. 9. 82 0.0 O. 0 O. 0 O. 0 O. 0 
I --0.~'/29 /7 b 17:50 1.5 25. 2 178: 9. 95 O. 0 o. 0 301. 6 O. 0 301. b 
D-O/~.r2·;'·/7b 17:50 1.5 34. 0 -9999. 10. 16 O. 0 O. 0 98. 4 O. 0 ';.08.4 
I -060.';' /7 /::. 13:55 1.4 25. 0 -9999. 'r1.86 O. 0 o. 0 101. 4 O. 0 101. 4 
0-06/29/71.:.. 18:55 1.4 34. 0 -9999. 8. 75 O. 0 O. 0 O. 0 O. 0 O. 0 
1-06/29.176 19:36 1.3 25. 0 -9999. 10.03 O. 0 O. 0 99. 7 O. 0 99. 7 
D-06/Z',1 /7 6 19:36 L3 34. 0 -9999. 9. 99 O. 0 o. 0 100.1 O. 0 100. 1 
1-0b/2';'/76 20:23 1.2 25. 0 -9999. 10. 16 O. 0 O. 0 O. 0 O. 0 O. 0 
D-06/2-;1 /7 b 20:23 1.2 27. 0 -9999. 8. 75 O. 0 o. 0 0.0 O. 0 o. 0 
1-0.V29/76 21: 03 1.3 25. 0 -99';>9. 9. 8e. o. 0 O. 0 202. S O. 0 202. :3 
[;-06/2.';1/76 21: 03 1.3 :::3.0 -9~/99. 10. :::4 O. 0 O. 0 290. 2 0.0 290. 2 
1-06/29/76 22: 16 1.6 2!3.0 194. 10. 65 O. 0 O. 0 187. 8 O. 0 187. 8 
0-0'"-/2'" /7 6 22: 16 1.6 31. 5 -9999. 7. 30 O. 0 O. 0 O. 0 O. 0 O. 0 
1-06/29/76 22:56 1.9 25. 0 -9999. 9. 78 O. 0 O. 0 306. 9 O. 0 306. 9 
0-06/2';'/76 22:56 1.9 32. 0 -9999. 9. 82 O. 0 O. 0 203. 7 O. 0 203. 7 
1-06/2·".'J6 23:45 2. 1 25. 0 -9999. 10. 12 O. 0 O. 0 o. 0 o. 0 o. 0 
[1-06/2-;1/7 I;.. 23:44 2. 1 31.5 -999·~. 8. 48 O. 0 O. 0 353. 8 O. 0 353. 8 
I-·O.~/30/7b 00:26 2. 2 25. 0 -9999. 10. 60 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-06/30/76 00:26 2.2 31. 0 -9999. 9. T:': O. 0 O. 0 O. 0 O. 0 O. 0 
I-01;../~:O/76 01: 08 "':) ",:, .... ~ 25. 0 -9999. 10 .. 51 O. 0 O. 0 2;:i5.3 95. 1 380. 4 
0-06/30/76 01: 08 2 -:. ..... 30. 5 -9999. 7. 39 O. 0 O. 0 135. 3 O. 0 135. 3 
1-06/30/76 01: 47 .., ,,:. 

111. • ....... 25. 2 211. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 

I=INTAKEiD=DISCHARGE 

2.1-29 



( 
,--..., 

( .--. 

WHITE f'ERCH 

DENS lTY (NO. /1000 CIJ M ) 
---------------------------~---------~-----------

SAMPLE TOTAL 
STAT 10:"11- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUt1E YOLK-SAC (EXCLUDINO 

DATE (HR:t1IN) (M) (DEGREES C) ( M I CRot1HOS ) (CU M) EGGS LARVAE LARVAE .JUVENILES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- -----------
T)-06/30/76 01: 47 2. S. 29. 5 -9999. 10. 43 O. 0 o. 0 95. 9 O. 0 95.9 
1-06/30/76 17:35 1.9 25. 4 177. 12.82 O. 0 O. 0 O. 0 O. 0 o. 0 
[1-06/30.176 17:35 1.9' 35. 0 -9999. 10. 08 O. 0 O. 0 5';'5.4 O. 0 595. 4 
J-06/30/76 18:26 1.7 25. 0 -9999. 10. 25 O. 0 o. 0 97. 6 O. 0 97.6-
0-06/30/76 18:26 1.7 35. 0 -9999. 8. 25 O. 0 O. 0 242. 4 0.0 242.4 
1-0':./30/71:.. 19:05 1.6 25. 0 -9999. 10. 03 O. 0 O. 0 O. 0 0.0 o. 0 
[I-0{,,/30/76 19:05 1. ~. 35. 0 -9999. 9. 66 O. 0 O. 0 0.0 O. 0 O. 0 
1-01,/:;':0/76 1';/: 52 1. ~. 25. 0 -9999. 11.99 O. 0 o. 0 O. 0 O. 0 0.0 
[1-06/30/76 19:52 1.5 35. 0 -91199. 7. 45 O. 0 O. 0 O. 0 O. 0 O. 0 
1 -0,';,/:;;0/76 20:37 1. 4 25. 0 -5/999. 9. 95 O. 0 O. 0 O. 0 O. 0 o. 0 
";}-0i:'/:;':t).l76 20:37 1.4 35. 0 -9999. 9. 90 O. 0 O. 0 201. 9 O. 0 201. 9 
I '-Oc,/'':':O/7 6 21: 26 1.5 25. 0 -9999. 10. 29 O. 0 O. 0 O. 0 O. 0 O. 0 
D-0/::..l30.l76 21: 26 1.5 35. 0 -9999. ';1. 41 O. 0 O. 0 106. 3 O. 0 106. 3 
1-06/30/76 22:08 1.6 24. 1 184. 10. 60 O. 0 O. 0 ':3.:77.2 O. 0 377. 2 
D-06/30/76 22:08 1.6 35. 0 -9999. 10. 03 O. 0 O. 0 99. 7 O. 0 99. 7 
I -0~./::':0/76 23:02 1.8 25, 0 -999';). 10. 43 O. 0 O. 0 O. 0 O. 0 O. 0 
D-06/30/76 23;02 1. $3 35. 0 -999'~. e. 75 O. 0 O. 0 O. 0 O. 0 O. 0 
J-0,:,/30176 . 23:42 2.0 25. 0 -9999. 10. 29 O. 0 O. 0 O. 0 O. 0 O. 0 
e--l)(::·/31)/71~' 23:42 2. (I ~:5. 0 -5'999. 10'.03 0.0 O. 0 O. 0 O. 0 O. 0 
1-07/01/76 00:30 2.2 26. 0 -';>999. 9.95 O. 0 o. 0 o. 0 o. 0 O. 0 
D-07.101/76 00:30 2. 2 34. 0 --9999. 3. 75 O. 0 0.0 O. 0 O. 0 O. 0 
1-07/01/76 01: 11 -> ~ 

J... • .,;. 25. 0 -9999. 10. 03 O. 0 O. 0 199. 3 O. 0 199.3 
D-07/01/76 01: 11 2. 3 33, 0 -99';'>9. 10. 2~ O. 0 O. 0 97. I;, O. 0 97. 6 
1-07/01/76 01: 57 2.4· 25. 0 184. 10.21 O. 0 O. 0 98. 0 O. 0 98. 0 
0-07/01.176 01: 57 2. 4 31. 5 -9999. 8. 47 O. 0 O. 0 118. 1 O. 0 118. 1 
1-07/01176 17:23 2. 1 26. 0 200. 10. 43 O. 0 O. 0 191. 8 0.0 191. 8 
D-07/01/76 17:23 2. 1 34. 0 -S"i999. ! I). ~'8 O. 0 O. 0 o. 0 O. 0 O. 0 
1-07/01/76 18:06 1.9 25. 0 -99-;/9. ''iI. -':'1) O. 0 o. 0 101. 0 O. 0 101. 0 
D-0'1101/76 18:06 1.9 34. 0 -;/9';>9. 8. 75 O. 0 O. 0 114.3 O. 0 114.3 
1-07/01/76 18:51 1.8 25. 0 -9999. 10.21 O. 0 O. 0 685. 8 0, 0 685. :3 

I=INTAI(Ei D=DISCHARGE 

2.1-30 



( ( 

WHITE FERCH 

DENSITV(NO. 11000 CU M ) 
---~---------------------------------------------

SAMPLE TOTAL 
STATION- TIME TIDE TEMPERATURE CONDUCTI V ITY VOLUME YOLK-SAC (EXCLUDING 

DATE (HR: tUN> (M) (DEGREES C) ( M I CROl'1HOS ) (ell M) EGOS LARVAE LARVAE JlIVENILES EGGS) -_ .... _------ -------- ----------- ------------ ------ -------- ------ ---------- ----------
[1-07/01/76 18:51 1.8 34. 0 -9999. 9. 82 O. 0 O. 0 203. 7 0.0 203. 7 
1-07/0l/76 19:39 1.7 25. 0 -9999. 9. 95 O. 0 O. 0 O. 0 O. 0 o. 0 
[1-07/01/76 19:39 1.7 34. 0 -9999. 9. 07 O. 0 o. 0 O. 0 O. 0 o. 0 
I-07/0l/76 20: 18 1.6 25. 0 -99·n. 9. 86 O. 0 O. 0 202. 8 0.0 202.8 
[:-07/0 1/76 20: 18 1.6 34. 0 -5'999. 9. 90 0.0 0.0 0.0 0.0 O. 0 
1-07/(\1/76 21:03 1.5 26. 0 -91/99. 10. 03 O. 0 O. 0 99. 7 O. 0 99. 7 
0-07/01/7·;' 21: 03 1.5 34.0 -9999. 9. 35 O. 0 O. 0 O. 0 O. 0 O. 0 
1-.)7/01.176 21:44 1.5 25.0 -9999. 9. 95 O. 0 O. 0 O. 0 O. 0 O. 0 
))-07/0l/7,,, 21: '14 1.5 34.0 -9999. 10. 21 O. 0 O. 0 93. 0 O. 0 98.0 
1-07/01/76 22:40 1.5 25. 0 -9999. 10.3-':· 0.0 O. 0 o. 0 O. 0 O. 0 
(1-07/01/76 22:40 1.5 34. 0 -9·;>9·~. 9. 35 O. 0 O. 0 O. 0 107. 0 107. 0 
1-07/0~/76 23:20 1.6 23. 3 191. 10. 51 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/01/76 23:20 1.6 32. 0 -9999. 9. 99 o. 0 o. 0 o. 0 o. 0 o. 0 
1-07/02/76 00: 10 1.8 25. 0 -9999. 10. 43 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/02.176 00: 10 1.8 32. 0 -9";199. 9. 3!3 O. 0 o. 0 O. 0 O. 0 O. 0 
1-0'1/02176 01: 00 2. 0 25. 0 -9999. 10. 69 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/02/76 01: 00 2.0 31. 0 -9999. '? 95 O. 0 O. 0 O. 0 O. 0 O. 0 
1-(.7 /O~/76 02; 10 2. 2 25. 3 189. 10. 5(, O. 0 o. 0 O. 0 O. 0 o. 0 
[1-07/02/76 01; 50 2. 2 29. 5 -99':.'/9. 9. 35 O. 0 O. 0 O. 0 o. 0 o. 0 
1-0'1/06/76 17:30 1.9 27. 2 219. 9. 73 0.0 O. 0 O. 0 0.0 O. 0 
[1'-07/06/76 17:30 1.9 37. 0 -9999. 10. 08 O. 0 O. 0 O. 0 O. 0 O. 0 
}-07/06/76 18:30 2. 0 27. 0 -9999. 10. 56 O. 0 O. 0 O. 0 O. 0 o. I) 
D·-07 /0·"'/7 I;.. 13:30 2. 0 36. 5 -9999. 9. 35 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/06/76 1':'1: 23 2. 2 27.0 -~/·;i~/9. 10. 65 O. 0 O. 0 O. 0 O. 0 O. 0 
0-07/06/76 19:23 2. 2 37. 0 -9999. 9. 90 O. 0 O. 0 O. 0 o. 0 O. 0 
1-0]/06/71:.. 20; 10 2. 3 27. 0 -';/999. 10. 60 O. 0 O. 0 O. 0 O. 0 O. 0 
[1'-07/01;../76 20: 10 2. 3 3·~. 5 -5J '199. 9. 41 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/06176 20:52 2.3 27.5 -';'1999. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
[H)7/06/7·~. 20:52 2. 3 87. 0 -99';"9. 10. 16 O. 0 o. 0 O. 0 O. 0 O. 0 
1-07.106/76 21: 45 2. 2 27. 0 -999';'1. 10. 08 O. 0 O. 0 O. 0 O. 0 O. 0 

1=INTAI<E1D"'DISCHARGE 

2.1-31 



( ( 

WH ITE F'ERCH 

DENSITV(NO. /1000 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCLUDING 

DATE (HR:HIN) (M) <DEGREES C) (MI CROMHOS ) (CU M) EGGS LARVAE LARVAE JUVENILES EGGS) --_ ..... .-._---- --------- ----------- ------------ ------ -------- ------ --------- ----------
0-07/06/76 21:45 2. 2 36. :5 -9999. 9. 35 O. 0 O. 0 0.0 O. 0 o. 0 
1-07/06/76 22:35 2. 0 26. :5 -9999. 9. 78 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/06/76 I 22:35 2. 0 37. 0 -9999. 9. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/06/76 23:32 1.8 26. 4 209. 9. 86 O. 0 0.0 0.0 0.0 O. 0 
D-07/06/76- 23:32 1. e 34. 0 -9999. 10. 46- O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/07/76 00: 17 1.7 26.0 -9999. 9. 78 O. 0 O. 0 0.0 O. 0 O. 0 
D-07/07/76 00: 17 1.7 34. 0 -9999. 10.0:;: O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/07/76- 01; 10 1.5 26. 0 -9999. 9. 86 0.0 O. 0 O. 0 O. 0 O. 0 
0-07/07/76- 01: 10 1. :5 33.0 -9999. 8. 75 O. 0 o. 0 O. 0 o. 0 O. 0 
1-07/07/76 01: 58 1.4 26. 2 21)7. 9. 86 O. 0 o. 0 O. 0 o. 0 o. 0 
D-07/07/76 01: 58 1.4 33. 0 -995/9. 9. 78 O. 0 o. 0 O. 0 O. 0 0.0 
1-07/07/76 17:30 1.7 25. 9 201. 10.51 0.0 O. 0 0.0 O. 0 0.0 
0-(1"7/07/76 17:30 1.7 31. 0 -9999. 9. 86 O. 0 O. 0 O. 0 0.0 O. 0 
1-07/07/76 19:08 2. 1 26. 0 -9999. 10. 25 O. 0 O. 0 O. 0 O. 0 O. 0 
[I-07f07/76 19:03 2. 1 31.0 -99-;'9. 8. 70 O. 0 O. 0 0.0 O. 0 O. 0 
1-07.107.176 19:50 2. 2 26. 0 -·n99. ';"1.82 O. 0 o. 0 O. 0 0.0 O. 0 
[1-07/07/76 19:50 2. 2 31. 0 -9999. 10. 12 O. 0 o. 0 O. 0 O. 0 O. 0 
1-07/07176 21: 02 2. 4 26. 0 -9999. 10. OS O. 0 o. 0 O. 0 o. 0 o. 0 
0-07.107/76 21:02 2. 4 31. 0 -;/999. 8.19 0.0 O. 0 0.0 0.0 0.0 
1-07/07/76 21: 55 2. 4 26.5 -9999. 10. 25 0.0 O. 0 O. 0 O. 0 O. 0 
D-07/07/76 21: 55 2. 4 31. 0 -5"/999. 10. 03 O. 0 o. 0 o. 0 o. 0 o. 0 
1-07/07/76 22:45 2. 3 26. 5 -9999. 9.99 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/C'7/76 22:45 2. 3 31. 0 -9999. :::.51 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/07/76- 23: :::6 2. 1 26. 5 203. 10. 12 O. 0 o. 0 o. 0 o. 0 o. 0 
D--07/071"76 23:36 2. 1 32. 0 -9999. ~/. 95 O. 0 O. 0 O. 0 100. 5 100. 5 
1-07/08/76 00:29 1.9 26. 0 -9999. Q c."'" #. VL O. 0 O. 0 O. 0 O. 0 O. 0 
D-07 /0:"3/7 I;, 00:29 1.9 3:2. 0 -999-;'. 9. 41 O. 0 O. 0 O. 0 O. 0 o. 0 
1-071"08/76 01; 09 1.8 26. 0 -9999. 9. 78 O. 0 O. 0 O. 0 102. 3 102. 3 
D-07/08/76 01: 09 1.3 29.0 -9999. 10. 08 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/08/76 01: 57 1.6 25. 1 202. 9. 99 O. 0 o. 0 o. 0 O. 0 o. 0 

I=INTAKEiD=DISCHARGE 

2.1-32 



" 

WHITE PERCH 

DENSITY(NO. /1000 CU M ) 

-------------------------------------------------
SAMPLE TOTAL 

STAT ION- TIME TIDE TEI"1PERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCLUDING 
DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) (CU M) EGGS LARVAE LARVAE JUVENILES EGGS) --.... __ ...... _--- -------- ----------- ---------~-- ------ -------- ------ --------- ----------

D-07/08/76 01: 57 1.6 29. 0 -9999. 9. 23 O. 0 O. 0 0.0 O. 0 O. 0 
1-07/0;'3/76 17:31 1.3 24. 9 200. 10.21 O. 0 0.0 O. 0 O. 0 O. 0 
D-07/08/76 17:31 1 -::. . ~ 31. 0 -9999. 10. 47 0.0 O. 0 O. 0 0.0 o. 0 
1-0'1/08/76 18:25 1.6 25.0 -9999. 10. 29 O. 0 0.0 O. 0 0.0 o. 0 
[1-07/08/76 18:25 1.6 31. 0 -9999~ 10. 21 O. 0 O. 0 O. 0 0.0 o. 0 
1-07/08/76 19:06 1.8 25. 5 -9999. 10. 65 O. 0 O. 0 O. 0 0.0 O. 0 
0-07.108/76 19:06 1.8 31. 0 -9999. 10.0;3 O. 0 O. 0 O. 0 0.0 O. 0 
1-07/0:3/76 19:48 2.0 25. 5 -9999. 10. 29 O. 0 O. 0 0.0 0.0 0.0 
D-07/0;3/76 19:43 2. 0 31. 0 -9999. ';'.90 O. 0 O. 0 O. 0 0.0 O. 0 
1-07/0:;;/76 20:28 2. 1 26. 0 -9999. 9. 95 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/0:3/7o':. 20:23 2. 1 31. 0 -9999. 9. 82 0.0 O. 0 O. 0 O. 0 O. 0 
1'-07/0aI76 21: 12 2. 2: 25. 1 203. 10. 34 O. 0 O. 0 O. 0 96. 7 96. 7 
0-07/0;':.:176- 21: 12 2. 2 31. 0 -9999. 9. 82 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/08176 21: 57 2. 3 26. 0 -9999. 10. 56 O. 0 0.0 O. 0 O. 0 O. 0 
0--07/0::;/76 21: 57 ? ",:. -....... 31. 0 -95'99. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/08/76 22:40 2. 3 26. 0 -9999. 10. 33 O. 0 O. 0 O. 0 O. 0 o. 0 
[i-C)lI08/76 22:40 2. 3 33. 0 -9999. 10. 21 O. 0 O. 0 O. 0 o. 0 o. 0 
1-07/0[-;176 . 23:23 ? ",. .......... 26. 5 -99'iJ 9. 10.3:3 O. 0 o. 0 O. 0 O. 0 O. 0 
[1-07/08/76 23:23 ..., ~. -..... 3'3. 0 -9999. 10. 16 O. 0 O. 0 o. 0 O. 0 o. 0 
1-07/09/76 00:00 2. 2. 26. 0 -9999. 10. 08 O. 0 o. 0 O. 0 O. 0 o. 0 
D-07/0';1/76 00:00 2. 2 33.0 -9999. 9. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/09/76 00:47 2. 0 26. 0 -9999. 10. 03 O. 0 O. 0 O. 0 398. 7 398. 7 
0-07/0''1176 00:47 2. 0 33. 0 -9999. 9. 90 O. 0 O. 0 O. 0 101. 0 101. 0 
1-07/09/76 01: 29 1. $' 26. 0 -99·~9. 10. 03 O. 0 O. 0 O. 0 0.0 O. 0 
0-07/09/76 01: 29 I.$' 33. 0 -'>";'99. 9. 78 O. 0 O. 0 O. 0 102. 3 102. 3 
1-07/09/76 02:07 1. €: 25. 2 205. 10. 16 O. 0 O. 0 O. 0 98.4 98. 4 
D-01/09/76 02:07 1. E: 30. 0 -999-;'. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/12/76 17:34 1.4 25. 4 204. 9. 99 O. 0 O. 0 O. 0 O. 0 0.0 
D-07/12/76 17:34 1. 4· 36. 0 -999';>. 10. 21 O. 0 0.0 O. 0 o. 0 O. 0 
1-07/12/76 18: 15 1. :;: 26. 5 -9999. 10. 12 O. 0 O. 0 O. 0 0.0 O. 0 

I~INTAI(E;D;:DISCHARGE 

2. 1-33 



( ( 

WHITE PERCH 

DENSITY(NO. /1000 CU H ) 
-------------------------------------------------

SAMPLE TOTAL 
STATION- TIME:: TIDE:: TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCUJDINO 

DATE (HR: tlIN) (M) (DEGREES C) ( I'II CRmlHOS ) (eu M) EGGS LARVAE LARVAE JUVENILES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
n-07/12/76 18: 15 1.3 36. 0 -9999. 9. 86 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/12176 18:56 1.2 26. 0 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
0-07/12/76 18:56 1.2 36. 0 -9999. 10. OS O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/12/7-:' 19:34 1.2 26. 0 --:>999. 10. 03 O. 0 O. 0 O. 0 O. 0 o. 0 
[;'-07/12/76 19:34 1.2 36. 0 -9,'99. 9. 90 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/12/76 20; 10 1.2 25. 5 -~';199. 10. 12 O. 0 o. 0 O. 0 o. 0 o. 0 
D-07/12/7.~ 20; 10 1.2 35. 0 -9~/99. 10. 43 O. 0 O. 0 O. 0 0.0 O. 0 
1-07/12/76 20:49 1.3 25. 5 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 o. 0 
[1-("1/12/76 20: 4;1 1.3 35. 0 -'S"J'~99. 10. 33 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/12/76 21:31 1.5 25. 5 -9999. 10. 56 O. 0 o. 0 O. 0 189. 4 189. 4 
[;-07/12/76 21: 31 1.5 35.0 -9999. 10.21 O. 0 o. 0 O. 0 O. 0 o. 0 
1 --07 /" 1'Z/76 22: 12 1.7 24. 4 191. 9. 82 O. 0 O. 0 O. 0 O. 0 O. 0 
0"'07 /12/76 22: 12 1.7 33. 0 -9999. 9. 90 O. 0 O. 0 O. 0 101. 0 101. 0 
1-07/12/76 22:49 1 c· .. ' 25. 0 -99 1;19. 10. 25 O. 0 O. 0 O. 0 97. 6 97. /:.. 
[1--07/12/76 22:49 1. $' :;:2.0 -";1';;'99. 10.34 O. 0 O. 0 O. 0 96. 7 96. 7 
1-07/12/76 2:3: :;::1 2. 0 Z.i.5 -9999. 10.21 O. 0 O. 0 93. 0 1S"'5.9 293. 9 
[l·-07/11/7c.. 23:31 2. C 32. 0 -y·~/99. 10.51 O. 0 O. 0 O. 0 O. 0 O. 0 
1·-0//1 ::::/76 00: 12 2. 1 25. 5 -~/999. 10. 43 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-(>1/13/76 00: 12 2. 1 31. 0 -9999. 10.21 O. 0 O. 0 O. 0 9:3. 0 93.0 
1-'07/1~:V76 00:54 2. ~ 25. 5 -9S'99. 10. JJ7 O. 0 O. 0 O. 0 O. 0 O. 0 
D--0]/13/76 00:54 2.2: 31. 0 -9999. 9 ~,q O. 0 O. 0 O. 0 o. 0 o. 0 
1-07/13/76- 01; 30 2 .,. 

. -' 25. 5 -99·n. 10. 69 O. 0 O. 0 O. 0 o. 0 o. 0 
lj_.l) 7/13/76 01: 80 2. ::: 31. 0 -9999, 9. ~/5'1 O. 0 O. 0 O. 0 O. 0 O. 0 
1--07/13/76 02: 10 ? .-;. -....... .... I'~ a::::-

..:-, • ..J •• J 193. 10. ~.$' O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/13/76 02: 10 2. ;::~ :::0.0 --;1999. 9. 90 O. 0 O. 0 O. 0 O. 0 o. 0 
1,-07/1;;;/7.:- 17:36 1. 6. 24. 7 190. 10. :;:4 O. O· O. 0 O. 0 O. 0 O. 0 
D-07/13/7.:' 17: :;:6 1. f. :;:5.0 -999·~. 9. 78 O. 0 O. 0 O. 0 O. 0 O. 0 
!-C)7/13/76 13: 12 1.5 25. 5 -~J~)·i·? 9.9'" O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/13/76 18: 12 1. !:. 35. 0 -9999. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/13/76 18:52 1. "I. 25. 5 -9999. 'i', g2 O. I) O. 0 o. 0 0.0 o. 0 

I=INTAKElO=DISCHARGE 

2. 1-34 



( 
/' 

WHITE PERCH 

STATION- TIME TIPE TEMPERATURE CONDUCTIVITY 
DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) 

---------- -------- ----------- ------~-----

0-07/13/76 18:52 1.4 35. 0 -9999. 
1-0'7/13/76 19:30 1.3 25. 5 -9999. 
0-07/13176 1S'/: 30 1.3 34. 0 -9999. 
1-07/13/76 20:05 1.2 25. 0 -9999. 
[1-07/13.176 20:05 1.2 34. 0 -9999, 
I -07.11 ~Y7 6 20:45 1.2 25. 0 -9999. 
[1-·,)7/13/76 20:45 1.2 34. 0 -9999. 
I-07/1::;j7,~ 21:21 1.2 25. 0 -9999. 
(1-07/13/76 21:21 1.3 34. 0 -9999. 
1-,07/13.176 22:00 1.4 24. 2 184. 
[:-07/13/76 22:00 1.4 33. 0 -99";/9. 
1··07/13/76 22:42 1.7 25. 0 -99'S>9. 
[)-O7/13176- 22:42 1.7 32. 0 -9999. 
1-07/13/76 23: 19 1.9 25. 0 -9999. 
[i-O} /1::;176 23: 19 1.9 32. 0 -51999. 
1-07113176 23:56 2.0 25. 0 -9·i>99. 
0-07/1:3/76 23:56 2. 0 32.0 -9999. 
1-07/14/76 00:34 2. 1 25. 0 -9999. 
[1-07/1-1176 00:34 2. 1 31. 0 -9999. 
1-07/14/76 01: 11 2. 2 25. 0 -~/999. 

D-07/14/76 01: 11 2. 2 31. 0 -9999. 
1-07/14/76 01: 48 2. 3 24. 3 187. 
D-07.11. 4,f7.~ 01: 43 2. 3 31. 0 -9999. 
I--07/H,/7b 17:33 1.8 24. 8 187. 
[1-07114/76 17:33 1.8 36. 0 -9999. 
i-(J7/14/76 13:09 1.7 25. 5 --;'999. 
[;-07/14/76- 18:09 1.7 36. 0 -9999. 
1-07/14/76 13:49 1.6 25. 0 -9999. 
D-07.114/76 18:49 1.6 35. 0 -9999. 
1-01.114/76 19:23 1.5 25. 0 -0;'999. 

I=INTAKEiD=DISCHARGE 

/~ -., 
I 

SAMF'LE 
VOUJ~lE 

(CU 11) 
------

10.21 
5'.57 

10. 03 
10.38 
10. 03 
10. 43 
10. 12 

9. 82 
10. 08 
10. 51 
10. 16 

9. 86 
10.3:3 
10,51 

;;1,78 
9. 95 

10.21 
10. 08 
10. 34 
10. 38 
10. 25 
10, :::::: 
"9. 7~: 

10.21 
10.21 
9.9'5 

10.21 
10.16 
10. 47 
10. 03 

2.1-35 

DENSITY(NO, /1000 CU M ) 
-------------------------------------------------

TOTAL 
YOU;-SAC (EXCLUDING 

EGGS LARVAE LARVAE JUVENILES EGGS) 
-------- ------ --------- -----_ ..... _--

O. 0 o. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 o. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 0.0 O. 0 
O. 0 O. 0 O. 0 O. 0 o. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 o. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 0.0 O. 0 
O. 0 0.0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 101. 4 101. 4 
O. 0 O. 0 O. 0 192,6 192.6 
O. 0 O. 0 O. 0 O. 0 o. 0 
O. 0 o. 0 102. 3 O. 0 102. ::: 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 o. 0 O. 0 o. 0 O. 0 
O. 0 O. 0 O. 0 0.0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 o. 0 O. 0 96. 3 96. 3 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 o. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 o. 0 o. 0 O. 0 0, 0 
O. 0 O. 0 O. 0 O. 0 o. 0 
O. 0 O. 0 98.0 O. 0 93. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 0, 0 



( '\ 

WHITE FERCH 

DENSITY(NO. /1000 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
STATlON- TINE TIDE TEMPERATURE CONDUCTI V ITY VOLUME YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (tIEGREES C) (MI CROI'IHOS) (CI) tI> EGGS LARVAE LARVAE .JUVENILES EOGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
0-07/14/76 19:28 1.5 35. 0 -9999. 9. 7:3 O. 0 O. 0 0.0 O. 0 o. 0 
1-07/14/76 20:0,!> 1.4 25. 0 -·;'·~'99. 9. ';"/5 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07.114176 20:0b 1.4 35. 0 -9999. 9. 65 O. 0 o. 0 O. 0 O. 0 O. 0 
1-07/14/76 20:42 1.3 25.0 -9999. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
0-07/14/76 20:42 1. ~. :35. 0 -9999. 10. 12 O. 0 o. 0 0.0 O. 0 0.0 
1-07/14/76 21: 26 1.2 25. 0 -9999. 9. 95 0.0 O. 0 O. 0 o. 0 O. 0 
D-01.114.176 21: 26 1.3 35. 0 -9999. 10. 56 0.0 O. 0 0.0 0.0 o. 0 
1-0]/14.176 2:2:00 1.3 24. :2 179. 10. 12 O. 0 O. 0 O. 0 98. B 98. B 
D-07.114/76 22:00 1.8 3!5.0 -9999. 10.34 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/1417<:' 22:39 1.4 25. 0 -9~/99. 10. 16 O. 0 0.0 O. 0 98. 4 9B. 4 
[1-07/14/76 22:39 1.4 35. 0 -';'/9;/9. 10. 29 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/14/76 23: 16 1.5 25. 0 -9·~99. 10. 60 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/14/76 23: 16 1.5 34. 0 -9~/99. 10.0::: O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/14/76 23:'57 1.8 25. 0 -99·n. 10. 03 O. 0 0.0 O. 0 0.0 O. 0 
0-07/14/76 23:57 1.8 34. 0 -9999. 10.2';' O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/15.176 00:34 1.9 25. 0 -9999. 10.0:3 O. 0 O. 0 O. 0 O. 0 O. 0 
[:-07/15/76- 00:34 1.$ 34. 0 -~/999. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/15176 . 01: 15 2. Q 25. 0 -9999. 10.0:3 O. 0 o. 0 O. 0 O. 0 O. 0 
J)-07/15/76 01: 15 2. 0 :::2.0 -9999. 10. 34 0.0 O. 0 0.0 o. 0 O. 0 
}-07/15/76 01: 53 2. 1 24. :3 I'=--" ....... ..:;,.. 10.5(:. O. 0 O. 0 O. 0 O. 0 O. 0 
D-07.115/76- 01: 53 2. 1 31. 0 -9999. 10.21 O. 0 o. 0 O. 0 o. 0 O. 0 
1-07/15/76 17:59 1.9 25. 0 -9999. 10. 38 O. 0 O. 0 O. 0 O. 0 O. 0 
D-1)7/15/76 17:59 1.9 36. 0 -9999. 10. 12 0.0 O. 0 O. 0 O. 0 O. 0 
1,-07.115.176- 18:3:3 1.7 25. 7 189. 10. 08 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/15/76 18:38 1. 7 36. 0 -';'999. 10. 12 O. 0 O. 0 O. 0 98. 8 98. :3 
}-07/15.176 19: 19 1.6 25. 0 -999';;. 9.99 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/15/76- 19: 19 1.6 35. 0 -9999. 9. 99 O. 0 O. 0 0.0 O. 0 O. 0 
1-07.115/76 19:58 1.5 26. 0 -9999. ''iI.95 O. 0 O. 0 O. 0 O. 0 0.0 
D-07/15176 19:58 1.5 36. 0 -9999. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/15.176- 20:35 1.4 26. 0 r-9999. 10.08 O. 0 o. 0 O. 0 O. 0 O. 0 

I~lNTAKEjD=DISCHARGE 

2. 1-36 



/- ( '---. " 

WHITE PERCH 

DENS ITY (NO. 11000 CU M ) 
----------------------------~-------~--~---------

SAMPLE TOTAL 
STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (11) (DEGREES C) ( N I CROl'1HOS ) (CO 1"1) EGGS LARVAE LARVAE .JUVENILES EGGS) ----_ .... ---- -------- ----------- ------------ ------ -------- -------- --------- ----------
0-07/15/76 20:35 1.4 36. 0 -9999. (: 99 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/15/76 21; 13 1.3 26. 0 -9999. ' .. 78 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/15/7/':. 21: 13 1.3 35. 0 -9999. 99 O. 0 O. 0 O. 0 O. 0 O. 0 
I-07/15/76 21:53 1.3 25. 0 181. 1 " 47 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/15/76- 21;53 1.3 35. 0 -9999. 1'-' :;::;1 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/15/76 22:32 1.3 25. 0 -9999. ·c· 90 O. 0 O. 0 O. 0 O. 0 o. 0 
0-01/15/76- 22:32 1 ? · ... 35. 0 -9999. .~, 90 0.0 O. 0 O. 0 O. 0 o. 0 
1-07/15/76 23;10 1.4 25, 0 -9999. 10 21 O. 0 O. 0 0.0 O. 0 o. 0 
0-07/15/76 2:3: 10 1.4 35. 0 -9999. 1(' 12 O. 0 o. 0 O. 0 o. 0 O. 0 
1-07/15/76 23;46 1.5 25. 0 -9999. 10 60 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/15/76 23:46 1.5 33. 0 -9';1'"7;'1, F'.21 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/16/76 00:40 1.1: 25. 0 -9999. 9,9':;' O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/16/76 00:40 1. C' 31. 0 -$';199. L 2.1 O. I) O. 0 O. 0 O. 0 O. 0 
1-07/16176 01:20 1.9 25. 0 -';/999. 1(, 12 O. 0 O. 0 O. 0 98. 8 98. :3 
D-() 7 I U;./7 b 01: 20 1. 5 31. 0 -9'?5r;"l. 1': 03 O. 0 O. 0 O. 0 O. 0 O. 0 
I-07.1H./76 01: 55 2. 0 25. 0 181. 1~.\ 60 O. 0 O. 0 O. 0 94. 3 94. :3 
[1-07/16/76 01: 55 2. 0 31. 0 -999·~. 1 t ;_. 25 O. 0 O. 0 0.0 O. 0 O. 0 
I-07l19/76 17:30 1.9 26. 0 177. 11.'.0:::: O. 0 O. 0 O. 0 O. 0 O. 0 
[1-01/19/76 17:30 1.9 36. 0 -9999. 1 t '. 16 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/1'>'17.'::, 18:08 1.9 26. 0 -9999. 11' 25 O. 0 O. 0 O. 0 O. 0 o. 0 
0-07119176 18:08 1.9 36. 0 -9999. ';'. ";/5 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/19.176 18:47 2. 0 26. 0 -99·~9. '~', 99 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/19.176 18:47 2. C 36. 0 -';»'"999. 9. 86 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/19/71;;.. 19:23 2. C 26. 0 -9';/9·~. 10 It. O. 0 O. 0 O. 0 O. 0 O. 0 
0-07/1';'/76 19:23 2. 0 :::6.0 -9999. '~/. '~J5 O. 0 o. 0 O. 0 100.5 100.5 
1-·07/1.9176 20:01 L $' 26. 0 -99';";". '':/ 95 0.0 O. 0 O. 0 O. 0 O. 0 
fj···07/19/76 20;01 1 c' ::::l: •. O ..... ·~~/99. 1() 12 O. 0 O. 0 O. 0 O. 0 O. 0 • 7 
J-'07/19/76 20:40 1. S· 25. 0 -99';/9. "'. ','0 0.0 O. 0 O. 0 o. 0 o. 0 
f)-071 1 ';'/76 20:40 1 (c. 36. 0 -9999. 1 n. :;:4 O. 0 O. 0 O. 0 O. 0 O. 0 • > 
1-07/19176 21:23 1.8 25. 0 177. 1 it. 12 O. 0 O. 0 O. 0 O. 0 O. 0 

1=INTAKE;D==DISCHARGE 

2.1-37 



/ 
I 

( ~ ( 

WHITE PERCH 

DENSITY(NO. /1000 CIJ M ) 
-------------------------------------------------

SAl'1PLE TOTAL 
STATION- TIME TIDE TEMPERATLIRE CONDUCTIVITY VOLlII1E YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) (CU M) EGGS LARVAE LARVAE JUVENILES EGGS) 
---------- ---..... _--- ----------- ------------ ------ -------- ------ --------- ----------
0-07/19/76 21: 23 1.8 36. 0 -9999. 10. 0:3 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/19/76 22:00 1.7 25.0 -99';>9. 10. 03 O. 0 O. 0 O. 0 299. 0 299. 0 
D-07/19/76 22:00 1.7 35. 0 -9999. 10. 34 O. 0 o. 0 O. 0 O. 0 O. 0 
I-07/19/7,~ 22:3$ 1. t;,. 25.0 -9999. 10. 08 O. 0 O. 0 O. 0 99.2 99. 2 
0-07/19/76 22:38 1.6- 36. 0 -99 "r/'S'/. Cl qt: 

..,. ",_I O. 0 O. 0 O. 0 100. 5 100. 5 
I-07/t'n76 23: 18 1.5 23. 0 -9':>.,'9. 9.';>9 0.0 O. 0 O. 0 100. 1 100. 1 
[:-·O"//l"/7f.:.. 23: 1:3 1. ~ 33. 0 -'7'?-99. 10. 12 O. 0 o. 0 O. 0 O. 0 o. 0 
I-f)7/19/76 22:: 57 1. 4 25. 0 -9999. 10. 12 O. 0 o. 0 O. 0 O. 0 o. 0 
[1-07/1-;'/76 23:57 1.4 33, 0 -}/99·~. 10.2,' O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/20/76 00:35 1.3 25. 0 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/20/76 00:35 1.3 31.0 -9~/99. 10. 3::;' O. 0 o. 0 O. 0 o. 0 O. 0 
J-07/20/76 01: 10 1 '" 25. 0 -~/9'~9. 9. 95 O. 0 O. 0 O. 0 301. 6 301.6 
[1-07 /20/7.~. 01: 10 1. 2· 31. 0 -9,'9'7. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
}-07/20/76 01: 54 l.S 2~. 0 175. 10. 12 O. 0 O. 0 O. 0 197. 6 197.6 
[I-()7 /20/76- 01: 54 1.2 31. 0 -9';199. ·~/. 95 O. 0 O. 0 O. 0 O. 0 o. 0 
1-01/20/76 17:32 1.6 26. 0 lE:3. 9. ~J5 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/20/76- 17:32 loS 37. 0 -9999. 9. ~"';I O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/20/76 18: 10 1.9 26. 0 -9999. 10.0:3 O. 0 O. 0 O. 0 O. 0 O. 0 
D .. ·07/20/76 18: 10 1. S· 36. 0 -9999. '? 95 O. 0 O. 0 O. 0 O. 0 O. 0 
1-(17/'10/76 18:45 1. S· 26. 0 -9't99. 10. ;~5 O. 0 o. 0 O. 0 O. 0 o. 0 
[1-07/20/76 18: J~·5 1 c· • 7 36. 0 -9999. '7. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
1--0;'/20/76 19:25 1. S· 26. 0 -9;/~J9. 10. 25 O. 0 O. 0 o. 0 O. 0 O. 0 
[1-07/20/76 19:25 1. S· 3t .. O -99·~9. 10. 12 O. 0 O. 0 o. 0 O. 0 O. 0 
1-07/}0/76- 20:04 2. (- 26. 0 -9999. 10. 34 O. 0 O. 0 0.0 O. 0 O. 0 
[1-07/20/76 20:04 2.0 37. 0 -9999. 10. 16- O. 0 O. 0 O. I) O. 0 O. 0 
1-07/20/76 20:43 2. (I 21:..,0 -99~J9. 10.29 O. I) O. 0 O. I) O. 0 o. 0 
(1-07/20/76 20:43 2. (0 :;:6.0 -9999. 10. 08 O. 0 O. 0 O. 0 O. 0 O. 0 
}-07/20/76 21::W 2, C' 26. 0 -9~J9;J. 10. 34 O. 0 O. 0 O. 0 96. 7 96. 7 
[1-07/20/76 21:20 2. 0 36. 0 -999;1. 9. :::6 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/7,1)/76 21:59 1.9 25. 0 185. to. 0:::: O. 0 O. 0 O. 0 O. 0 O. 0 

I~INTAKElD=DISCHARGE 

2. 1-38 



/ 
\ 

I/O -'. -, 
( 

WHITE PERCH 

DENSITY(NO. /1000 CU M ) 

-------------------------------------------------
~;At1PLE TOTAL 

STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUi'1E YOLK-SAC (EXCUJDINO 
DATE (HR:MIN) (11) <DEGREES C) CMICROMHOS) eCI) M) EGGS LARVAE LARVAE JUVENILES EGGS) 

----------- -------- -~--------- ------------ ------ -------- ------ --------- ----------
D-07/20/71:- 21: 59 1.9 31:-. 0 -$'999. 9. 82 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/20/71:- 22;51 1.$ 21:-. 0 .... 9~)99. 10. 12 0.0 O. 0 O. 0 98. 8 -;/8. :3 
D-07/20/76 22:51 I.e 36.0 -9999. 9. 82 0.0 O. 0 O. 0 O. 0 O. 0 
1-07/20/71:- 23:33 1.1. 21:-. 0 -9999. 9. 'S"JO O. 0 o. 0 o. 0 302. 9 302. 9 
0-07/20/76 23:33 1.6 35. 0 -9999. 9. 17 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/21176 00: 15 1.6 25. 0 -·~"'99. 10.21 O. 0 O. 0 O. 0 2~J3. 9 293. 9 
D·-07 /21/71:- 00: 15 1. t. 32. 0 -~/·;"?5/. 10. 25 O. 0 O. 0 O. 0 1','5. 1 195. 1 
1-07/21/71.:. 00: ~53 1. ~ 25. 0 -99~'9. ~/. 9~1 O. 0 O. 0 O. 0 100. 1 100. 1 
D-07/21176 00:53 1. ~. 31. 0 .....9999. 9.07 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/21.176 01: 33 1.4 25. 0 -9999. 9. 90 O. 0 O. 0 O. 0 101. 0 101. 0 
D-07/21.f76 01: 33 1. 4· 31. 0 -';/999. 9.9';' O. 0 O. 0 0, 0 O. 0 O. 0 
1-07/21176 02: 11 1.4 25. 4 191. 9. 99 O. 0 O. 0 O. 0 o. 0 O. 0 
D-07/21/71:- 02: 11 1.4 31. b -9999. 10. 25 O. 0 O. 0 O. 0 97. I:- 97. 6 
1-07/21171:- 17:29 1.7 25. 0 177. 10. 43 O. 0 O. 0 O. 0 O. 0 O. 0 
D-·07/21/76 17:29 1.7 35. 0 -9999. 10. 03 O. 0 O. 0 O. 0 o. 0 O. 0 
1-01/21.176 18;06 1.8 .... /1;;" co 

.,;.. • ...J • ..J -9999. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/21/76 1:3: 06 1. ::;: 36. 0 -99'?'? 10. 29 o. 0 O. 0 o. 0 O. 0 o. 0 
1-07/21/71:- 18:52 1 c, . , 26. 0 -9999. 10. 3S O. 0 0.0 O. 0 91:-. 3 96. 3 
[H)7121/7t. 13:52 1. s· 36. 0 -99~'9. 9. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
J-0}121/76 19:30 2.(1 26. 0 -';r~99. 10. 43 O. 0 o. 0 o. 0 O. 0 o. 0 
[1-07/21/76 19:30 2. 0 36. 0 -9999. 9. ~J5 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/21176 20:06 2. 0 26. 0 -9~'99. 10. 25 O. 0 o. 0 O. 0 O. 0 O. 0 
D--07 /21/7 /:.. 20:06 2. (I 37. 0 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
1-1)7/21/76 20:44 2. (0 26. 0 -9999. 10. 03 O. 0 O. (I O. 0 O. 0 O. 0 
[1-07/21171:- 20:44 2. (0 :::6.0 -9999. 10.03 O. 0 o. 0 O. 0 O. 0 O. 0 
1-07/21176 21:23 2. (I 25. 9 183. 10. 16 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/21171:- 21:23 2. (. ::;6.0 -9999. ;'.78 O. 0 O. 0 O. 0 102.3 102. 3 
1-07/21/71:- 22:04 2. (I 25. 5 -~/9·;>9. 10. 12 O. 0 O. 0 O. 0 296. 4 296. 4 
D-07/21/76 22:04 2.0 36. 0 -9~r;>9. S'/.95 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/21/76 22:43 1 c· . , 25. 5 -9';/99. 10.21 O. 0 o. 0 O. 0 1~'5. 9 195. 'i' 

I:=INTAI(E;D~DISCHAROE 

2. 1-39 



( ". 

WH ITE f'ERCH 

DENSITY(NO. /1000 CU M ) 

-------------------------------------------------
SAMPLE TOTAL 

STATION- TIME TIDE TEMPERATURE CONDUCTI V lTV VOLUt1E YOLK-SAC (EXCLUDING 
DATE (HR: t-1IN) (M) (DEGREES C) ( 11 I CROnHOS ) (el) 11) EGGS LARVAE LARVAE JUVENILES EGGS) 

---------- -------- ----------- ------------ ------ -------- ------- -------~- ----------
[1-07/21/76 22:43 1,9 36. 0 -9999. 9. 73 O. 0 O. I) 0, 0 102.7 102. 7 
1-07/21/76 23:25 1.7 26. 0 -9~/99. 9. ~J5 O. I) O. I) O. 0 100. 5 100. 5 
D-07/21/76 23:25 1.7 36. 0 -'?99'? 9. Se. O. 0 O. 0 O. 0 202. 8 202. B 
I-07/21/76 2:3: 55 1.7 25. 0 -S"/999. 9. /.:.5 O. 0 o. 0 0.0 518. 1 513. 1 
0-07/21176 23:53 1.7 35. 0 -99~i9. 9.1.:.1.:. O. I) O. 0 o. 0 103. 5 103. 5 
1-07/21/76 00:34 1. ~ 25. 0 -9~J99. 10.21 I). 0 O. 0 O. 0 O. 0 o. 0 
D-07/22/76 00: ::::4 1.!:- 34. 0 -9999. 1'). 21 O. 0 O. 0 O. 0 ~/a. 0 98. 0 
1-07/22/76 01: 10 1.5 25. 0 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
0-07/2'2176 01: 10 1.5 33. 0 -9999. 9. 86 O. 0 o. 0 O. 0 o. 0 O. 0 
1-07/22/76 01: 50 1.4 2:5.0 198. "it. 90 O. 0 0. 0 O. 0 O. 0 O. 0 
D-07/22/76 01: 50 1.4 :33. 0 -999')). 9. 86 O. 0 0. 0 O. 0 101. 4 101. 4 
1-07/22/76 17:24 1.5 2t,.0 -~/999. 10. 29 O. 0 O. 0 o. 0 O. 0 O. 0 
D-07/22/76 17:24 1.5 35. 0 -9999. .:) c.Q ,'. ,., o. 0 O. I) O. 0 O. 0 o. 0 
1-07/22/76 18:01 1.7 25. 0 179. 10. 12 0. 0 O. 0 O. 0 O. I) O. 0 
0-07 /~~2/76 18:01 1.7 36. 0 -95/99. 1(1. :::8 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/22/76 18:46 1.5' 26. 0 -9999. 9. 95 0. I) O. 0 0. 0 O. 0 0. 0 
;';-07/22/76 18:46 1.$ 37. 0 -99·~/·~. 10. 38 O. 0 o. 0 O. 0 O. 0 O. 0 
1-07/22/76 19:22 2. 0 26. 0 -99';"'i', ';J,52 O. (I 0.0 0. ° O. 0 o. 0 
[1-07/22/76 19:22 2. C' 37. 0 -9999. ~/. /:..9 0. 0 0. (I o. 0 0. 0 O. I) 

1·-07/22/76 19:59 2. 1 2t .. 5 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
D-(j7/22/76 19:59 2. 1 37. (I -99$'9. 10. 16 O. 0 O. 0 O. 0 O. 0 O. I) 

1--07/22176 20:38 2. 1 2~,. 5 -9·~/99. 10. 29 0. 0 0. 0 O. 0 97.1 97. 1 
[j-07/22/76 20: :;:8 2. 1 37. 0 -99S"/9. 10.0;:: O. (I O. 0 O. 0 O. 0 O. 0 
J-Ol/-:!.::/76 21: 16 2. :;: 27. 0 -9·~'?)9. 10. 29 O. 0 o. 0 O. 0 97.1 97. 1 
D-07/22/76 21: 16 2. ::: ::;:/':'. Q -99~;)9. 10. :25 O. 0 O. 0 O. 0 O. 0 0. I) 

1·'07/22/76 21: 55 2. :::: 27. ° 187. 10. 12 O. 0 O. 0 O. 0 0. 0 O. 0 
D-07/22/76 21: 55 ? .-;, -. '" 37. 0 -9'~99. 10.0:3 O. 0 0. 0 O. 0 O. 0 O. 0 
1 --07/2217 6 22:31 2. :2. 27. 0 -9999. 10.0:::: O. 0 o. 0 O. 0 99. 7 99. 7 
0-07/22171;, 22:31 2 ". 37. 0 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/22/76 23:07 2. 1 26. I) -9999. 10.0::: O. 0 O. 0 O. 0 198. 5 198. 5 

l"-'INTAKEiD=DISCI-lARGE 

2.1-40 



( ( 

WH ITE PERCH 

DENSITV(NO. /1000 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCLUDINO 

DATE (HR: I'1lN) (M) (DEGREES C) (MICROMHOS) (CIJ H) EGOS LARVAE LARVAE JUVENILES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
D-07/22/U .• 23:07 2. 1 36. 0 -9999. 10, 12 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/23/76 23:47 2. 0 26. 0 -99';>9, 10. Ot. O. 0 o. 0 0, 0 397, ::; 397. 5 
0-07/22/76 23:47 2. 0 36. 0 -9999. ';1,73 O. 0 O. 0 0.0 O. 0 o. 0 
1-07.123/76 00:33 1.9 26. 0 -9999. 10. 29 O. 0 0, 0 0, 0 194.2 194. 2 
D-07/23/76 00:33 1.9 36. 0 -9999. 9. 90 O. 0 O. 0 O. 0 202. 0 202, 0 
}-07/23/76 01: 11 1.8 26. 0 -9999. 9. t.9 O. 0 0, 0 O. 0 619. 1 619. 1 
D-07/23.176 01: 11 1.8 34. 0 -9999. 10. 12 O. 0 O. 0 0, 0 O. 0 O. 0 
I-07/23/76 01: 53 1. 6 • 25. 0 182. 10. 29 O. 0 O. 0 O. 0 O. 0 0.0 
D-07123/76 01; 53 1.6 :::3.0 -~'999. .;>. 65 O. 0 o. 0 0, 0 0.0 O. 0 
1-07/26/76 17:32 1.2 26. ° 178. 9. 69 0, 0 O. 0 O. 0 O. 0 O. 0 
(t--07/26/76 17:32 1.2 34. 0 -9999, 10. 34 O. 0 0.0 O. 0 0, 0 O. 0 
1-07/26/76 18: 13 1 -;. 26. 0 -9999, 9.90 O. 0 o. 0 O. 0 0. 0 O. 0 
0-07/21::../76 18: 13 1.2 33. 0 -9999. 10, 34 0, 0 O. 0 O. ° o. ° 0. 0 
1-07/2b/76 18:52 1.2: 26. 0 -~'999. 9. 99 O. 0 o. 0 O. 0 O. 0 o. 0 
D-07/26.176 18:52 L 2: 3:::.0 -9;/99. 10.34 O. 0 0, ° 0, 0 O. 0 O. 0 
1 --07/26/76 15': 80 1.2 25. 0 -9999. 10. 34 0. 0 0. 0 o. 0 O. 0 O. 0 
[1-07/26/76 1';1: 30 1 -:;. 33. 0 -99514;1. 10. 74 O. 0 O. 0 O. 0 O. 0 O. 0 
1-0'1/26/76 20: 11 1.5 25. 0 -9999. 10.60 O. 0 o. 0 O. ° O. 0 O. 0 
0-07/26/76 20: 11 1.5 33. 0 -999·;=>. 11), 16 O. 0 o. 0 o. 0 O. 0 O. 0 
1-0'1126/76 20:51 1.7 25. 0 -9999. 10,51 O. 0 o. 0 o. 0 O. 0 o. 0 
fJ-O'1/26/76 20:51 1. 7' 33. 0 -95/99. 10. 56 O. 0 o. 0 0, 0 0, 0 O. 0 
1-07/26/76 21:27 1. 5' ?~ " ___ I • ..::i 174, 10. t.5 O. 0 O. 0 0, 0 O. 0 o. 0 
[t·-07/26/76 21: 27 1. S· :::3.0 -99·;=>~). 10. 47 O. 0 o. 0 0. 0 O. 0 O. 0 
1-07/2':';71:.. 22:07 2. (t 25. I) -';>9'iJ 9. 10. 12 0. 0 O. 0 O. 0 98. 8 90 '=' o. OJ 

D-t)7 121:../76 22:07 2. (\ ::::;:.0 -9999. 10. 16 O. ° 0, 0 O. 0 0. ° 0, 0 
1 -07 /~~1..'/7 6 22:45 2. :2 2.5. 0 -5'999. 10. 16 O. 0 0, ° O. 0 O. 0 O. 0 
[1-07 /2t'/7 6 22:45 '> -, 

.:;... "'-- :::4.0 -~/995/. 10.34 0.0 0, 0 O. 0 o. 0 0, 0 
1-07/26176 23:25 ? ';. -.... ' 25. 0 -99';"9. 10.0:3 O. 0 O. 0 O. 0 O. 0 O. 0 
[I-07/26/7/:" 23:25 2. 3 3:3.0 -~J999. 10. 43 O. 0 0. 0 0, 0 O. ° O. 0 
1-07/27/76 00:05 2. 4 25. 0 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 o. 0 

I=-INTAKEi[t;;;DISCHARGE 

2.1-41 



( ( 

WH ITE PERCH 

DENSI'Y(NO./I000 CU M ) 
-------------------------------------------------

SAt1PLE TOTAL 
STATION- TIME TIDE" TEMPERATURE CONDUCTI VlTY VOLUME YOLl(-SAC (EXCLUDING 

DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) (CU M) EGGS LARVAE LARVAE JUVENILES EGGS) 
---------- -------- ----------- ------------ ...... ----- -------- ------ --------- ----------
D-07/27/76 00:05 2. 4 23. 0 -9999. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/27/76 00:45 2.4· 25. 0 -9999. 10.0::; O. I) O. 0 O. 0 O. 0 O. 0 
0-07/27/76 00:45 2. 4 33. 0 -9999. 10. 47 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/27/76 01: 25 2.3 2.~. 0 -9999. 10. 29 O. 0 O. 0 O. 0 0.0 0.0 
D-07/27/76 01:25 .., -=--. '"' 34. 0 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/27/76 02:05 2. 2 25. 4 177. 9. 82 O. 0 O. 0 O. 0 O. 0 o. 0 
[;-07/27/76 02:03 2, 2: 33. 0 -9999. 10.29 O. 0 0.0 O. 0 0.0 o. 0 
1-07.127/76 17:38 1. ::: 2c·.O 178. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/27/76 17:38 1 ",. · ~. :::3.0 -9999. .? ':/5 O. 0 O. 0 O. 0 o. 0 O. 0 
1-07/27/76 18: 16 1.2 26. 0 -;/9'r'il. 9. 86 O. 0 O. 0 O. 0 O. 0 O. 0 
fj-·07/27/76 18: 16 1.2 33. 0 -9999. .10.25 O. 0 O. 0 O. 0 O. 0 O. 0 
1 -07/27.171:.. 18:54 1.:<: 26. 0 -9999. 9. 95 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/27/76 18:54 1.2 ~~3. 0 -9999. 10. 25 O. 0 o. 0 o. 0 O. 0 o. 0 
I-07/27/71:- 19:37 1.2 25. 0 -9999. 10. 11:.- O. 0 o. 0 O. 0 O. 0 O. 0 
D-07/27/76 1';>: '37 1.2 3:3.0 -999~J. 10. 74 O. 0 O. 0 O. 0 O. 0 O. 0 
I-07/27/76 20: 13 1 -/ 25. 0 -;'J9'i9. 10. ~:5 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07.127/76 20: 13 1 -. · '" 33. 0 -"7999, ) O. 21 O. 0 O. 0 O. 0 o. 0 o. 0 
1-07/27/76. 20:53 1 c' · ~. 25. 0 -9999. 10.38 O. I) O. 0 O. 0 0.0 O. 0 
1)'-07.127/71:- 20:53 1.~ 32. 0 -9999, .;>. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/27/76 21: 33 1.8 25. 0 -·n99. 10. 25 O. 0 O. 0 O. 0 97. 6 97.6 
[I-cn /2/ /7 6 21: 33 1. E: :::2. 0 --;'999. 10. 12 O. 0 o. 0 O. 0 o. 0 o. 0 
1-07/27/71:.. 22: 13 1.9 25. 0 -9999. 10. O~: O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/27/76 22: 13 1.9 :::2.0 --9'r99. 10. if:':: O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/27/76 22:53 2. (I 25. 0 173. 9. 99 O. 0 O. 0 O. 0 100. 1 100. 1 
D-07/27/76 22:53 2. C' ::;:2.0 -9999. 10. 03 O. 0 o. 0 O. 0 O. 0 O. 0 
1-07/27176 23:25 2. 1 25. 0 -9'799. 10.0:::: O. 0 O. 0 O. I) O. 0 O. 0 
[1-07/27/76 23:25 2. 1 33. 0 -999';>. 10. 12 O. 0 O. 0 o. 0 O. 0 O. 0 
1-07/28/76 00:05 ? -:. ........... 25. 0 -9·7~/9. 10. 0:3 O. 0 O. 0 O. 0 99. 2 99. :2 
D-07/28/76 00:05 ? ",. 

.0-. _" 33.0 -9999. 10. 43 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/28/76 00:45 ? ,:. -. -' 25. 0 -9999. 10. 29 O. 0 O. 0 O. 0 O. 0 O. 0 

I"'INTAI<E; D=DISCHARGE 

2. 1-42 



I.JH ITE FERCH 

STATION- TIME TIDE TEMPERATURE CONDUCTIV ITY 
DATE (HR:MIN) <tH (I)EGREES C) (MICROMHOS) 

---------- -------- ----------- ------------
0-07/28/76 00:45 2. 3 31. 0 -9';;99. 
I -07 1 2':3.:1 7/:, 01: 25 2. 3 25. 0 -9999. 
(;-07/2:=:/76 01: 25 2. 3 31. 0 -';1';;9';-",. 
1-07/2::;/76 02:01 .., ... 

..... ..:> 25. 0 176, 
0-07/2:"3/7 I;, 02:01 2. 3 31. 0 -9999. 
1-07/2:3/76 17:32 1.5 26. 3 177. 
[1-07/2::;/76 17;32 1.5 33. 0 -90;'99. 
1-07/28176 18:08 1.4 26. 0 -9999. 
D-O? /:2.:~V76 18;0:3 1.4 33. 0 -999'7. 
]-0 7 /'23/76 18: 48 1.3 26. 0 -~J999. 

[1-07/2:;;/76 18;48 1.3 33. 0 -9999. 
1-.)"7/28/76 19:26 1.2 26. 0 -9999. 
[I-01/2f:.:l76 19:26 1 " 33.0 -9999. 
1-07/2::;,17 t.. 20:05 1.2 25. 0 -';/999. 
[J-07 / 2;;;/76 20:05 1.2 33. 0 -9999. 
1-07/2;:':171:. 20:42 1.2 25. 0 -·~·'/~/9. 
[1-1.)7/2,,;/76 20:42 1.2 3:::.0 -9;";>'i'. 
1-07/28/76 21:22 1.4 25. 0 -9999. 
0-07/2':3.:/76 21: 22 1.4 33. 0 -9'i"i9. 
I -(j7/2:3/76 22:01 1.6 25. 0 169. 
D-07/2~::/76 22:01 1.6 33. 0 -9999. 
1--07/28/71:.. 22:39 1.8 25. 0 -9999. 
[1-01/2:-:':'/76 22:39 1.8 T'::.O -9999. 
1-t)7/:;:;':;.I7t. 23; 12 2. 0 25. 0 -9999. 
[1-07/2:::/76 23: 12 2. 0 34. 0 -';'';'99_ 
1-07/13/76 23:50 2. 1 25. 0 -;1';.t9~/. 

[1-07/2:3/76 23:50 2. 1 34. 0 -9999. 
1-07/'29/76 00:25 2. 2 25. 0 -9999. 
0-07/2917.':. 00:25 2 ~. ..... 33. 0 -9999. 
1-0'7/2',1/76 01:05 2_2 25. 0 -~I'?·i9. 

I"'INTAKElD==D1SCHARGE 

( 

SAMPLE 
VOLUME 
(CIJ M) EGGS 
------

10. 47 O. 0 
·Y. ;15 O. 0 

10. 08 O. 0 
9. 90 O. 0 

10.3::: O. 0 
9. 78 O. 0 
C) oC/.:' 
.• i ,_, O. 0 
''iI.8t. O. 0 
9. /.:..1 O. 0 
9. 82 O. 0 

10. 29 O. 0 
9. 95 O. 0 

10.21 O. 0 
.~. 90 O. 0 

10.51 O. 0 
';1. 7:~: O. 0 

10. 29 O. 0 
10.21 O. 0 
10. 34 O. 0 
10. 47 O. 0 

9. 99 O. 0 
10. :3:3 O. 0 
10. 29 O. O. 

9. 95 O. 0 
10.21 O. 0 
10. 34 O. 0 

9. 99 O. 0 
10. 34 O. 0 
10.21 O. 0 
10. 34 O. 0 

2.1-43 

DENSITY(NO./l000 CU M ) 

YOLK-SAC 
LARVAE LARVAE ,.JUVENILES 

-------- ------ ----------
O. 0 0, 0 O. 0 
O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 
o. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 
O. 0 o. 0 o. 0 
O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 
o. 0 o. 0 O. 0 
O. (I O. 0 o. 0 
0. 0 O. 0 o. 0 
O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 
O. 0 o. 0 o. 0 
O. 0 O. 0 o. 0 
O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 
O. 0 O. 0 96.3 
o. 0 o. 0 O. 0 
O. 0 O. 0 100. 5 
O. 0 o. 0 O. 0 
o. 0 O. 0 O. 0 
0.0 O. 0 O. 0 
O. 0 O. 0 96. 7 
O. (I O. 0 O. 0 
O. 0 O. 0 O. 0 

/ 
I 

TOTAL 
(EXCLUDING 

EGGS) 
----------

0.0 
0.0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
o. 0 
O. 0 
O. 0 
o. 0 
o. 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 

96. 3 
O. 0 

100. 5 
O. 0 
O. 0 
O. 0 

96. 7 
O. 0 
O. 0 



( ( 

STRIPErI BASS 

DENSITY(NO./I000 CU M ) 
---------------------------------------~---------

SAMPLE TOTAL 
ST{\TION- TIME TIDE TEMPERATURE COND'JCTI V lTY VCtLUI1E YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) <DEGREES C) (MICROMHOS) (CU t1) EGOS LARVAE LARVAE JUVENILES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
0-07/29/76 01:05 2. 3 33.0 -9999. 10. It. O. 0 0.0 O. 0 0.0 O. 0 
1-07/29/76 01: 42 2. 3 26. 0 177. 10. 51 O. 0 O. 0 O. 0 o. 0 O. 0 
[1-07/29/76 01:42 2. :3 33. 0 _o79S-,t9. 9.99 0.0 O. 0 O. 0 O. 0 O. 0 
1-07/2'"7/76 17: ::;8 1.7 25. 0 -9999. 10. 21 O. 0 O. 0 O. 0 O. 0 o. 0 
D-07/29/76 17:38 1.7 34. 0 -9999. 9.95 O. 0 0.0 0.0 O. 0 O. 0 
1-07/29/76 18: 11 1.6 25. 4 172. 9. 99 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/29/76 18: 11 1.6 34. I) -99';>9. 10. 08 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/29/76 18:51 1.5 25. 0 -9999. 9. 95 O. 0 o. 0 O. 0 o. 0 o. 0 
[1-07/29/76 18:51 1.5 33. 0 -999;1. 9. 95 O. 0 O. 0 o. 0 o. 0 O. 0 
1-07/29/76 19:30 1. 4 25. 0 -;1;/99. 9. 82 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07 /29/76 19:30 1.4 33. 0 -9·;J99. 10. 25 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07 /2',J 17 I:. 20: 13 1.3 25. 0 -9999. 10. 08 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/29/76 20: 12 1.3 3:::.0 -9999. 9. '"79 O. 0 O. 0 O. 0 O. 0 O. 0 
1-·07/29176 20:45 1.3 25. 0 -9999'. 9. 86 O. 0 o. 0 O. 0 O. 0 o. 0 
[1-07/'25'/71:.. 20:45 1.3 33. 0 -9999. 10. 47 O. 0 0.0 O. 0 O. 0 O. 0 
1-07/29,/76 21:25 1.3 25. 1 170. 9. 90 O. 0 O. 0 O. 0 O. 0 o. 0 
[I-07.12';i/76 21: 25 1.3 33. 0 -9999. 9.£:6 0.0 0.0 0.0 O. 0 0.0 
I-0717.:J/76 22:45 1.7 25. 0 -9999. 10. C::: O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/2")176 22:45 1.7 33. 0 -'"7999. 10.51 O. 0 O. 0 O. 0 O. 0 O. 0 
1-0712.:'.171:- 23:25 1.9 25. 0 -9·~/99. 9. (,·5 O. 0 O. 0 O. 0 O. 0 O. 0 
[:-07/29.176 23:25 1.9 33. 0 -99'79. 10. 25 0.0 O. 0 o. 0 97. 6 97. 6 
1-·07/30.176 00: 15 2. 1 25. 0 -9999. ~/. 99 O. 0 O. 0 O. 0 O. 0 o. 0 
[1-07/3017(:. 00: 15 2. 1 33. 0 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/30/76 00:54 2. 2 25. 0 -S"J~/99. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/~:O/7 /:, 00:54 2. 2 33. 0 -"1;'99. 9. 90 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07.130.176 01: 31 2. 3 ~5. 0 -9999. 10. 29 O. 0 O. 0 O. 0 O. 0 O. 0 
[;-07/30.176 01: 31 2. :3 32. 0 -9999. 10.03 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/30/76 02:08 ? .... 

-. ..:> 
..,~ .., 
A·.J. """ 172. 10. 43 O. 0 O. 0 O. 0 95. 9 95. 9 

D-07/30/76 02:08 2. 3 31. 0 -:/999. 10.21 0;0 O. 0 O. 0 O. 0 O. 0 

I=1NTAKEiO=DISCHARGE 

2.1-44 



( ( 

STRIPED BASS 

DENSITY(NO. /1000 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
STATION- TINE TIDE TEMPERATURE CONDUCTIVITY VOLUI"IE YOLK-SAC (EXCLUDING 

[lATE (HR:MIN) (1'1) <DEGREES C) (MICROMHOS) (CIJ 1'1) EGGS LARVAE LARVAE JUVENILES EGGS) 
---------- -------- ----------- ------------ ------ --- ..... _--- _ .... _--- --------- ----------
1-06/14/76 23:47 1.7 19. 5 129. 10. 16 O. 0 O. 0 O. 0 O. 0 O. 0 
0-06/14/76 23:47 1.7 27. 0 -9999. 7. ';"13 O. 0 O. 0 O. 0 O. 0 o. 0 
1-06/15/76 01: 38 2. 1 19. 0 -9999. 10. 29 O. 0 O. 0 O. 0 O. 0 O. 0 
D-06/15/76 01; 38 2. 1 24. 0 -9999. 10. 10 O. 0 O. 0 98. 4 O. 0 98. 4 
1-06/15/76 17:52 1.7 20. 4 132. 10. 08 O. 0 o. 0 198. 5 O. 0 198.5 
[I-OS/15/76 17:52 1.7 30.0 -99~/9. ·ii.52 O. 0 O. I) O. 0 O. 0 O. 0 
1-06/15/76 19: 14 1.4 20.0 -99';>9. 10. ~:8 O. 0 O. 0 96.3 O. 0 96. 3 
1-06/15/76 21: 35 1.2 20. 0 -9999. 10. 03 O. 0 O. 0 99. 7 O. 0 99. 7 
D-06/15/76 21: 35 1.2 27. 0 -9999. 9.65 0.0 o. 0 O. 0 O. 0 O. 0 
1-06/15/76 22:46 1.2 18.7 1 ": .... ..,"'. 10. 25 O. 0 O. 0 O. 0 O. 0 O. 0 
0-06/15/76 22:46 1.2 27. 0 -~/999. 10. 16 O. 0 O. 0 98. 4 0.0 98. 4 
1-06/16/76 00:09 1.6 20. 0 -9999. 10. 38 O. 0 O. 0 O. 0 O. 0 O. 0 
D-C6/16/76 00:09 1.6 27. 0 -9999. 9. E:2 O. 0 O. 0 O. 0 O. 0 O. 0 
1-0:;'/15/76 01: 18 1.9 19.7 135. 10. 47 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-'0:;'/16/76 01: 18 1.$ 26. 0 -99~J9. 10. 56 O. 0 O. 0 O. 0 O. 0 O. 0 
1-06/16/76 17:48 2.0 20. 9 134. 10.2-:' O. 0 o. 0 194.3 O. 0 194.3 
0-06/16./76 17:43 2.0 33. 0 -9999. 6. 63 O. 0 o. 0 150.9 O. 0 150. 9 
I -Ob/l.~.f76 . 19: 12 1.7 21. 0 -9999. 10. 8~; O. 0 O. 0 O. 0 O. 0 O. 0 
0-06.116/76 19: 12 1. , 33. 0 -9999. 10. 92 O. 0 O. 0 91. 6 O. 0 91. 6 
1-(,/::./11;../76 20: 18 1.5 21. 0 ..... ·;>~J99. 10. 43 O. 0 O. 0 O. 0 O. 0 o. 0 
D-Ot./ 1 1;../7 /::. 20: 18 1.5 33. 0 -94')99. 10. 25 O. 0 O. 0 O. 0 O. 0 O. 0 
1-06.117/76 00: 19 1.4 20.0 -9~/9·? 10. 34 O. 0 O. 0 O. 0 O. 0 O. 0 
[I-Of;;./ 17/76 00: 19 1.4 28. 0 -9999. 10. 25 O. 0 O. 0 292. 7 O. 0 292. 7 
1-06/17.176 01: 52 1. S· 20. 7 149. 10.2-:' O. 0 O. 0 97. 1 O. 0 97. 1 
D-06/17/76 01: 52 1. S· 27. 0 -9999. '1. ;::2 O. 0 O. 0 0.0 O. 0 O. 0 
1-06/17176 17:37 1. S· 21.4 145. 10.56 O. 0 O. 0 O. 0 O. 0 O. 0 
D-06f17/7f;;, 17:37 1. S· 35. 0 -9999. 1').65 O. 0 O. 0 O. 0 O. 0 O. 0 
1-0.::.117/76 19: 19 1. " 21. 0 -";'199*;>. 9. 78 O. 0 O. 0 204. 6 O. 0 204. c. 
0-0.;'/17/76 19: 19 1.7 ~:3. 0 -''9999. 8. 36 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-06/17/76 20:34 1. ~; 33. 0 -S-/;J99. 10. 03 O. 0 O. 0 99. 7 O. 0 99. 7 

I==INTAKEiD"'DISCHARGE 

2. 1-45 



( ( 

STR I F'EIl BASS 

DENSITY(NO. /1000 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
STATION- TIME TiDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) (eu M) EGGS LARVAE LARVAE JUVENILES EGGS) ----_ ... _--- -------- ----------- ------------ ------ _ .... _----- ------ --------- ----------
J-06/17/76 22:21 1.3 21.6 19:3. 10. 08 O. 0 O. 0 O. 0 O. 0 O. 0 
o-o.!:./ 1 7/76 22:21 1.3 33. 0 -9999. 10. 08 O. 0 O. 0 O. 0 O. 0 O. 0 
1-0.:"/18/76 00: 17 1.3 21. 0 -9~'99. 10.7/!· O. 0 O. 0 0.0 O. 0 O. 0 
(1-06/18/76 00: 17 1.3 29.0 -9999. 9. 78 O. 0 O. 0 O. 0 O. 0 O. 0 
1-06/18/76 01:24 1.5 21. 5 219. ~/. 90 O. 0 O. 0 0.0 O. 0 O. 0 
[1-0.:"/18/76 01: 24 1 c; 27. 0 -9999. 10. :::::~: O. 0 O. 0 O. 0 O. 0 O. I) 
I-O.V21/76 17:38 1 <;. .... 23. 2 15/~. 9, 99 O. 0 O. 0 O. 0 O. 0 O. 0 
[I-O.~'/21/76 17:38 1.€ 3:3. 0 -99'79. 10.51 O. 0 o. 0 O. 0 O. 0 o. 0 
1-0·:./21/7 I;, 18:26 1.9 23. 0 -';./999. 9. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-0.,./21/76 18:26 1. $" 33. 0 -9999. 9. ~/5 O. 0 O. 0 502. 6 O. 0 502. I;.. 

1-0.:'/21/7 I;, 19:21 2. C 2:3.0 -999·? 10. 12 O. 0 o. 0 o. 0 O. 0 O. I) 
0-0':·/21.17 b 19:21 2. C 3:3. 0 -9999. 10. 12 O. 0 o. 0 O. 0 o. 0 O. 0 
1-06/21/76 20: 12 2. 1 23. I) -99~J9. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
D-O/':'/2li76 20: 12 2. 1 33. 0 -9999. 10. :;:::; O. 0 O. 0 O. 0 o. 0 o. 0 
f-06/21/76 20:51 2. 1 23. 0 -'i'·?~~9. 10.0:3 O. 0 o. 0 O. 0 O. 0 o. 0 
[1-·0/:./21/76 20:51 2. 1 3:~:. 0 -':.'9'?)·~/. 9.7::: O. 0 o. 0 O. 0 O. 0 O. 0 
1-1).:"/21/76 21:41 2.1 23. 1 146. 10. 34 O. 0 o. 0 0.0 O. 0 o. 0 
D-t)f.'/~ 1 /76 21: III 2. 1 :;:::;:.0 -5-'-;-1";19. 10. Ie. O. 0 O. 0 O. 0 O. 0 O. 0 
1·-01;:./21/76 22:44 1 (;. 23. 0 -9999. 10. 12 O. 0 o. 0 197. 6 O. 0 197. I;;. 
D-'O~'/21 /76 22:44 1 c· • 7 32. 0 -9999. 10. 25 O. 0 O. 0 O. 0 O. 0 o. 0 
I -O.~./21/7/':' 23:36 1.8 22. 0 -·~/999. 9.7::.: O. 0 O. 0 204. 6 O. 0 '204.6 
[1-1)6/21/76 2:3: 36 1. ::: 32. I) -9999. 9. /:..9 O. 0 O. 0 309. 5 O. 0 309. 5 
! -('.;.122/71;. 00;24 1. 1;. 22. 0 -9999. 10. 16 O. 0 O. 0 O. 0 O. 0 O. 0 
D-(I.~J2·.U76 00:24 1./:.. 31.0 -9999. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
! -0·':,/'22/7/;- 01: 10 1.5 22. 0 _';-1 9 ';.J5'J. 10. 60 O. 0 O. 0 O. 0 O. 0 O. 0 
[t-O;':'/22/71~ 01: 10 1. ~j ::;:0.0 -9999. 10.0::: O. 0 297. 7 O. 0 o. 0 297. 7 
I '-0:'./'2.2/7 Co 02:00 1. ~i 22.5 141. 10. 25 O. 0 O. 0 195. 1 O. 0 19~5. 1 
[!·-O.':../22/7/:.. 02:00 1 c' • ~I 2::'. (J -9999. ''9. :::2 . 0.0 O. 0 203. 7 O. 0 203. 7 
1-0/;,/22/76 17: :;:8 1. t. 22. 8 1 c;-"-, ._I.L.. 10. 43 O. 0 O. 0 95. 9 O. 0 95. 9 
[1-06/22/76 17:38 1. t. 32. 0 -9S"'99. 10. 16 O. 0 O. 0 o. 0 O. 0 o. 0 

I~lNTAI(Ej D""DISCHARGE 

2.1-46 



( 
-', 

( 

STRIPED BASS 

DENSITY(NO. /1000 CU M ) 

SAMt"LE TOTAL 
STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLl<-SAC (EXCLU[lING 

DATE (HR: I'1IN) (M) (DEGREES C) (l"l I CROMHOS) (eu t1) EGGS LARVAE LARVAE JUVENILES EGGS) ------_ .... _- -------- ----------- ------------ ------ -------- ------ --------- ----------
I--C.!:./22/76 18:21 L E: 2::::.0 -99~'9. .~. 61 O. 0 O. 0 104. 1 O. 0 104. 1 
[1-06/22/76 18:21 1.8 33. 0 -9','99. 10.21 O. 0 O. 0 98. 0 O. 0 ;/8.0 
I-0/~/22/7b 19:01 1.8 23. 5 -~";>99. 10. 56 O. 0 O. 0 94. 7 O. 0 94. 7 
D-0/;./22/76 1 'i': 01 1.8 ::::3.0 -95/~J~/. 10. 43 O. (I o. 0 O. 0 O. 0 o. 0 
1·-0.~,/22/7 I:. 19:42 1.9 24. 0 -9999. 10. 34 O. 0 o. 0 O. 0 O. 0 O. 0 
[1-06/22176 19: 4·2 1.9 34.0 -9999. 9. 7:3 O. 0 0.0 O. 0 O. 0 O. 0 
1-06/22/76 20:22 2. 0 24. 0 -999';'. 10. 34 O. 0 o. 0 1';>3. 5 O. 0 19~:. 5 
D-06/22/76 20:22 2. 0 34. 0 .-':;9';'';1. ~J. 86 O. 0 101. 4 304. 2 O. 0 403. 6 
1-06/22/76 21: 04 2. 1 24. 0 -9999. 9. 99 O. 0 0.0 0.0 O. 0 O. 0 
D-Ot;./22/76 21:04 2, 1 34. 0 -9·~·99. 10. 16 O. 0 o. 0 196.8 O. 0 1~/6. 8 
I-O·~'/22/76 21:45 Z. 1 24. 0 -9~/99. 10.08 O. 0 O. 0 O. 0 O. 0 O. 0 
[1--06/22176 21: 45 2. 1 33. 0 -~J999. 10. 21 O. 0 O. 0 98.0 O. 0 )/:3. 0 
1-0/:,./'22/76 22:30 2. C 23. 6 176. 10. 25 O. 0 o. 0 ::::90.2 O. 0 390. 2 
))-O.~./22/76 22:30 2. 0 33. 0 -';/999. 10.0:;;; O. 0 O. 0 297. 7 O. 0 2~/7. 7 
1-06.f22/76 23:09 2. C 23. 0 -'iI?S'';I. 10. 60 O. 0 O. 0 754. 5 O. 0 754. 5 
n-O·~'/22/76 23: 0-;' 2. c 32. 0 -9:;'99, 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
1-0/::'/22.f76 23:50 1 <:;' · , 2:3.0 -9~·'9'i.J. 10. :=:8 O. 0 O. 0 3:::5.3 o. 0 385. 3 
D-0/:./22 17 1::. 2:3: ~30 1 ~I · , 31. 0 -999S', 10.0::: O. 0 O. 0 595. 4 O. 0 595. 4 
I-O~/23/76 00:29 1.7 23. 0 -999'7. ~). :::2 O. 0 O. 0 611. 0 O. 0 611.0 
D-Gi~./23/76 00:29 1.7 30. 0 -9999. ";).95 O. 0 O. 0 1005. 3 O. 0 1005. 3 
1 '-0/;;,/23/76 01:09 1.e. 23. 0 -9999. 9. !:;c. O. 0 O. 0 304. '2 O. 0 .::::04.2 
D-O/~/23/7(!. 01: 09 1. ~. 28. 0 -<;/9'79. 10, 1:2 O. 0 O. 0 395. 3 O. 0 ::::9~5. 3 
J·-I)·V23/76 02:04 1.5 23. 5 187. 10. 25 0.0 O. 0 97. I;, O. 0 -;'7. Co 
[1-0/:./23/76 02:04 1 "'. · ~, 2:::.0 -9999. 10. :=:4 O. 0 O. 0 193.5 O. (I 19:3.5 
1-1)·:,/2.3/76 17:50 1 "" · ~. 23. 1 152. 10. 36 O. 0 O. 0 O. 0 O. 0 o. 0 
[1-0.::'.'23/76 17:50 1. ~. 3:=:.0 -99$'9. 10.51 O. (I O. 0 O. 0 O. 0 O. 0 
I -O.~'/'2::':/7 6 18:28 1. c· 23. 0 -5'995', 10. :=:4 O. 0 O. 0 O. 0 O. 0 o. 0 
[H)6/23/76 1 Co. "'").=-""', ......... 1.6- 33. 0 -';"999. 'Y. '13 O. 0 o. (I o. 0 o. 0 O. 0 
1-0/;./23/76 19:0:;: 1.7 24. (I _°;J999. 9. $'5 (I. 0 O. (I O. 0 O. 0 O. 0 
[1-06/23/76 1',': 03 1.7 33. 0 -99'i9. 10. 65 O. 0 O. 0 lE:7.8 O. 0 187. 8 

I=INTAKEiD=DISCHARGE 
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( ( 

STRIPED BASS 

DENSITY(NO. /1000 eu M ) 
-------------------------------------------------

SAMPLE TOTAL 
STATION- TIME TIDE TEMPERATURE CONJ)UCTIVITY VOLUME YOLK-SAC (EXCUJDINO 

DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) <eu M) EGGS LARVAE LARVAE JUVE:NILES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
1-0.'.-/2:3/76 19:42 1.9 24. 0 -9999. 10.21 O. 0 O. 0 0.0 O. 0 O. 0 
D-0.~./23/7 I;, 19:42 1.9 33. 0 -9999. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
1-0(,/23/76 20:20 2. 0 24. 0 -99-;-";>. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
0-06/23.176 20:20 2. 0 34. 0 -9999. 9. ';"5 O. a O. 0 100.5 O. 0 100. 5 
1+06/2~V76 21: 02 2. 1 24. 0 -·n·n. 10. 16 O. 0 O. 0 393. b O. 0 393. 6 
[H)b/23/76 21: 03 2. 1 34. 0 -9999. 9. 95 O. 0 O. 0 O. 0 O. 0 O. 0 
1-06/23/76 21: 48 2. ::2" 23 . .., 149. 10. 2'~1 O. 0 0.0 97. 1 O. 0 97. 1 
D-06/23/76 21: 48 2. 2 33. 0 -99':'/9. 9. 95 O. 0 O. 0 201. 1 O. 0 201. 1 
1-0,:'/23/76 22:26 2. 2 24. 0 -9999. 10. 47 O. 0 O. 0 o. 0 O. 0 o. 0 
D-O.V23/76 22:26 2. 2 :::3. 0 -9999. 10.03 O. 0 O. 0 299.0 O. 0 299. 0 
1-06/23/76 23:06 2. 2 24. 0 -999~/. 10. ~:8 O. 0 O. 0 0.0 O. 0 O. 0 
D-OI~/23/7b 23:06 2. 2- 33. 0 -9999. 9. :;:2 O. 0 O. 0 O. 0 O. 0 O. 0 
I-0/;./2317/:.. 23:43 2. 1 24. 0 -99')9. 10. 16 O. 0 O. 0 196.8 O. 0 196.8 
[1-06/23/76 2:3: 43 2. 1 33. 0 -9·;>~/·~/. 'it.7f;; O. 0 O. 0 O. 0 O. 0 O. 0 
I-O.~/24/7 6 00: 19 2. Co 24. 0 -9999. ''iI.95 O. 0 O. 0 100.5 O. 0 100. 5 
[1-06/24/76 00: 19 2. 0 33. 0 -9999. 10. 03 O. 0 O. 0 O. 0 O. 0 o. 0 
1-06/24176 00:59 I.E.: 24. 0 -9999. 10.21 O. 0 O. 0 98. 0 O. 0 98. 0 
0-06/24/76 . 00:59 1.8 3:3. 0 -;/99'7. 10.0::: O. 0 O. 0 o. 0 O. 0 o. 0 
1-0(;./24.176 01: ~:8 1.7 23. 3 143. ';1, 86 O. 0 O. 0 101. 4 O. 0 101.4 
Li-O.~'/24/76 01: 38 1.7 33. 0 -·;;9'n. 9.95 O. 0 O. 0 100. 5 O. 0 100. 5 
I-(l,:'.124/7t. 17: iI5 1. ~: 23. 7 156. 10. 12 O. 0 O. 0 ~/:3. 8 O. 0 5/8.8 
0-0(;./24176 17:45 1. :;; 33. 0 -~/99·~. 9. 9~1 O. 0 O. 0 O. 0 O. 0 o. 0 
1-0/:./24.176 18:25 1.4 24. 0 -999;1, 10. 47 O. 0 O. 0 o. 0 O. 0 o. 0 
[1-06/24/7(:. 1:3: 25 1. 4· 33. 0 -9999. 10. 12 O. 0 o. 0 o. 0 O. 0 O. 0 
1-06/24/76 1';': 0';> 1. e.. 24. 0 -999·~. 10. 65 O. 0 O. 0 93. 9 O. 0 93. 9 
0-06/24/76 19:09 1. (:. 33. 0 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
1-06/2'1/7 b 19:54 1. :;;: 24. 0 -;I'~/';J9~ 10. 4;;: O. 0 O. 0 1 ~/1. 3 95. 9 287. 7 
0-0(:./24/76 19:54 1.$ 34. 0 -9';"99. 10. 16 O. 0 O. 0 O. 0 196.8 196.8 
1-0(:./24/7(;. 20:35 1.9 24. 0 -9~/99l 10.51 O. 0 O. 0 O. 0 95. 1 95. 1 
[1-06/24/76 20:35 1.$ 34. 0 -';1;/99. 9. 95 O. 0 O. 0 O. 0 O. 0 O. 0 

I=INTAKEID=DJSCHARGE 

2. 1-48 



( ( ~. 

STRlPE£! BASS 

DENSITY(NO. /1000 CU M ) 
-------------------------------------------------SAMF'LE TOTAL 

STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCLUDING 
DATE CHR: I'IIN) (M) (DEOREES C) ( M I CRot·1HOS ) (CU M) EOOS LARVAE LARVAE JUVENILES EOOS) 

---------- -------- ----------- ------------ ------ -------- ------ --------- -_ ..... _------
I ·-O·~./24/76 2.1: 19 2. 1 24. 0 -9999. 10. 38 O. 0 O. 0 192.6- 192.6- 385. 2 
[1-06/24/76 21: 19 2.1 34. 0 -~J999. 10. 0::: O. 0 o. 0 99.2 O. 0 99. 2 
1-06/24/76- 22:02 2.1 24. 1 155. 10. 65 O. 0 O. 0 187.8 93. 9 . 281. 7 
D-06/24/76- 22:02 2. 1 34. 0 -9999. 10. 08 O. 0 O. 0 99. 2 O. 0 99. 2 
1-06/24.176- 22:44 2. 2 24. 0 -9999. 10. 6-5 O. 0 O. 0 187. 8 93.9 281. 7 
D-0(;'/24/76- 22:44 2. 2 34. 0 -9999. 9. 99 O. 0 O. 0 100. 1 O. 0 100. 1 
1-06/24/76 23:22 2.1 25.0 -9999. 10. '17 0.0 O. 0 o. 0 o. 0 0.0 
[1-06/24/76- 23:22 2. 1 35. 0 -9999. 'il. 69 0.0 O. 0 0.0 O. 0 O. (I 
r ·-06/25/7 b 00:01 2. 1 24. 0 -9999. 9. 86 O. 0 O. 0 O. 0 O. 0 O. 0 
0-06/25/76 00:01 2. 1 34. 0 -9999, 9. 57 O. 0 O. 0 209. 1 O. 0 209.1 
1-0(;./24/76 00:42 2. 0 24. 0 -9999. 10. 6-5 O. 0 O. 0 O. 0 O. 0 O. 0 
D-06./25.176 00:42 2. 0 33. 0 -9999. 9. 57 O. 0 O. 0 O. 0 O. 0 O. 0 
1-06/25/76- 01: 20 1.9 24. 0 -9999. 10. 60 O. 0 O. 0 94.3 O. 0 94. 3 
[1-0·0./25/76- 01:20 1.9 32. 0 -9999. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
1-0':.,/25/76 01: 59 1.7 23. 7 153. 10. 03 O. 0 O. 0 299. 0 O. 0 299. 0 
D-06/2~/76 01; 551 1.7 33. 0 -9999. 9. 86 O. 0 O. 0 101. 4 O. 0 101. 4 
1-06/2:"3.:/76 17:39 1.4· 25. 6 172. 9. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
0-06/28/76 17:39 1.4 26. 0 -9999. 9. 99 O. 0 O. 0 O. 0 O. 0 O. 0 
1-0(:,/2:-3/7 (;. 18:20 1 -:. . ~. 25. 5 -9999. 10. 08 O. 0 O. 0 o. 0 O. 0 o. 0 
[1 .. 0/:,/28/76 18:20 1 -:. 26. 0 -';'1999. 9. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
1·-06/2E:.t76 19:03 1.2 25. 5 -9999. 10. 16 O. 0 O. 0 o. 0 O. 0 . 0.0 
D-Ot'/28/76 19:03 1.2. 26. 0 -9999. ~". 78 O. 0 O. 0 O. 0 o. 0 o. 0 
I '-O·;.f2~;:/7 6 19: 4·5 1. 1;,. 25. 5 -9~/9~/. 10. 21 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-06/28/76 19:45 1. :<: 26. 0 -'iI999. 9. 86 O. 0 O. 0 O. 0 O. 0 O. 0 
1-06/28/76 20:20 1 -:: 25. 0 -9999. 9. 78 O. 0 O. 0 O. 0 O. 0 O. 0 
1-1),;./28/76 21: 30 1. c· 24. 0 -9999. 10. ::;:8 O. 0 O. 0 0.0 0.0 O. 0 
D-O·::'/2:3/76 21: 30 1. t· 25. 0 -·~999. 9. 95 O. 0 o. 0 O. 0 O. 0 O. 0 
I -Oj~/2:::/7 6 22:06 1.8 24. 6 168. 10. 38 O. 0 O. 0 O. 0 O. 0 O. 0 
D-06/28/76 22:06 1. :;: 2.5. 0 -9999. 10. 34 O. 0 O. 0 O. 0 O. 0 O. 0 
1-06/28/76 22:51 2. (I 24. 6- -9999. 10. 60 O. 0 O. 0 O. 0 O. 0 O. 0 

I=INTAKE;O=DISCHARGE 
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STRIPED BASS 

STATION
DATE 

[1-0.' .. /23/76 
1-0(",/23/76 
D-0(;'12::;/76 
1-0'':'/2·ii/76 
D-01::./2:3/76 
I-O'~.f29/7 6 
1.1-0/;;./29/76 
I-01:../2·;'/76 
[t-O·~·/2"I/7 6 
1-01;:./2';'/76 
D-').':'/2;'/76 
J-(J';./2·;1/7f;. 
0-,0"./2',' /7 6 
1-(1/:,./29/76 
D-"06/29/76 
I-O/'::".i29/7,~ 

[1-'0·::./2;117 I;:. 
1-0,./2'::;'/76 
D-O~'/1·-:)/7('. 

I '-(;,~/2'" 176 
[1-06/29171:.. 
1--06/29/76 
[t-O·~/2·;117 b 
1-01:;./2';'/76 
[:-O!~/2"1/7 6 
1-O'-''/:~:O/7 6 
[1-0·';. /:;;0/7/:;, 
1-()/,/,30/76 
D-OI~.j::::O/76 

I-01::../30/7/:.. 

TIME 
(HR;NIN) 

22:51 
23:38 
23:38 
00: 19 
00: 19 
01: 04 
01: 04 
01: 43 
01: 43 
17:50 
17:50 
18:55 
18:55 
1-;/: :3c. 
10;/: 86 
20:23 
20:23 
21: 03 
21: 03 
22: 16 
22: 16 
22:56 
22:56 
2:~:: 45 
2~:: 44 
00: 21.:. 
00:26 
01: 0::. 
01: 08 
01: 47 

I'" 1 NT AKE; D=D I ~;CHARGE 

TIDE 
(M) 

2. 0 
2. 1 
2. 1 
2. 2 
2. 2 
2. 2 
2.2 
2. 3 
? ",. _. 'wi 

1.5 
1.5 
1.4 
1.4 
l' "" 
1. ::: 
1. :2 
1 ? 

1. :3 
1.3 
1.1::: 
1.6-
1.9 
1.9 
2. 1 
2. 1 
2. :2 
2. 2 
2. :::-
2. :,:; 
2. :::-

TEMPERATURE CONDUCTIVITY 
<DEGREES C> (M I CRONHOS ) 

25. 0 -9999. 
24. I;.. -999-;1. 
26. 0 -9999. 
24. 5 -9999. 
26. 0 -9999. 
24. 5 -9999. 
27.0 -9·;;9·~/. 

24. 9 166. 
28. 0 -'i"9';;>9. 
25. 2 178. 
34. 0 -99·~J9. 

2~5. 0 _·~/·;J·~/·;I. 

34. 0 -~/9;1? 

25. 0 -S"/9'i5/, 
34. 0 -·~99·;i. 
25. 0 -9999. 
27. 0 -';'9~/9. 

25. 0 - ';"'iJ~;J;I. 

3::::. 0 -9999. 
25. 0 1';14. 
31. 5 -;/999. 
2~3. 0 -9999. 
32. 0 -9999. 
25. 0 -9999. 
31.5 -9';/99. 
25. 0 -'~/';1'~/9 . 

31. 0 -99;19. 
25.0 -9999.-
30. 5 -';-/99S'/, 
J-,c ? .. "'. - 211. 

SAMPLE 
IJOUJME: 
(el) M) 

10. 34-
10. 'l·7 

'~J. 95 
10. :!:4 
;'. ';-;5 

10. 38 
9. ·~o 
9. 82 
9. 82 
.~. 95 

10. 16 
9. :3(,. 
::::. 7~5 

10. 03 
'P. 99 

10. 11,;· 
f::. 7~:' 
9. ;7:;I..:.~ 

10. 34 
10. (.:} 

7. :;:0 
9. 7:3 
9. 82 

10. 1.2 
::-:.4::; 

10. 1:;.0 
9.'7::': 

10.51 
7.3-;1 

10. 12 

2. 1-50 

( 

DENSITY(NO, /1000 CU M ) 

-------------------------------------------------
TOTAL 

YOLK-SAC (EXCLUDING 
EGGS LARVAE LARVAE .JUVENILES EGGS) 

-------- ------ --------- ----------
0, 0 O. 0 O. 0 O. 0 o. 0 
O. 0 O. 0 O. 0 O. 0 o. 0 
O. 0 o. 0 o. 0 o. 0 o. 0 
O. 0 O. 0 0.0 O. 0 O. 0 
o. 0 O. 0 O. 0 o. 0 O. 0 
o. 0 O. 0 0,0 O. 0 o. 0 
o. 0 O. 0 O. 0 O. 0 o. 0 
O. 0 o. 0 101. a o. 0 101. a 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 o. 0 202. 8 O. 0 202. 8 
O. 0 o. 0 O. 0 o. 0 o. 0 
O. 0 o. 0 ';/9.7 0.0 99. 7 
O. 0 o. 0 o. 0 O. 0 o. 0 
o. 0 O. 0 98. 4 O. 0 ';18. 4 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. I) o. 0 O. 0 O. 0 o. 0 
O. 0 O. 0 O. 0 96. 7 96. 7 
O. 0 O. 0 O. 0 o. 0 o. 0 
I). 0 O. 0 137. 0 O. 0 137. 0 
O. I) o. 0 O. 0 O. 0 O. 0 
O. 0 o. 0 O. 0 o. 0 O. 0 
O. 0 o. 0 o. 0 O. 0 O. 0 
O. I) O. 0 117.9 O. 0 117.9 
O. 0 O. 0 O. 0 O. 0 o. 0 
O. I) O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 o. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 197.6- O. 0 197.6 



( ( ( 

S1'RIPED BASS 
DENS ITY (NO. /1000 CO M ) 

-~-----------------------------------------------
SAMPLE TOTAL 

STATION- TIME TIDE TEMPERATURE CONDIJCTIVITY VOLUME YOLK-SAC (EXCUJDINO 
DATE (HR:MIN) (M) (DEGREES C) ( M I CROI'lHOS ) (CI) 11) EGGS LARVAE LARVAE JUVENILES EGOS) 

---------- ---_ ...... _-- ----------- ------------ ------ -------- ------ --------- -----------
D·-O.~F.::O/7b 01:47 2. 3 29. 5 -9999. 10. 43 O. 0 O. 0 O. 0 O. 0 O. 0 
1-06/:30/76 17:35 1.9 25. 4 177. 12. 82 O. 0 O. 0 156.0 O. 0 156. 0 
[1-06/:;;:<)/7 (:. 17:35 1.9 35. 0 -9999. 10. 08 O. 0 O. 0 O. 0 O. 0 O. 0 
J-0.;'/30/76 18:26 1.7 25. 0 -9999. 10. 25 O. 0 O. 0 O. 0 O. 0 O. 0 
D-O{:..I::;:O/76 18:26 1.7 35. 0 -9999. 8. 25 O. 0 O. 0 121. 2 O. 0 121. 2 
1-06/30/76 1';': 05 1.6 25. 0 -'S'''n9. 10.0:::: O. 0 O. 0 299. 0 O. 0 299. 0 
[/-06/30/76 19:05 1.6 35. 0 -999·~. 9. /:;.6 O. 0 O. 0 103. 5 O. 0 103. 5 
1-06/30/76 1'?: 52 1.5 25. I) -951 ';/9. 11. 99 O. 0 O. 0 O. 0 O. 0 O. 0 
D-06/3(1/76- 19:52 1.5 35. 0 -9999. 7. 45 O. 0 O. 0 0.0 O. 0 O. 0 
1-06..130/76 20:37 1.4 25. I) -·~'S"/99. ';1,95 O. 0 O. 0 O. 0 O. 0 O. 0 
[1·-1)6/30/76 20; 2.:7 1.4 35. 0 -t;>999. 9. 90 O. 0 O. 0 O. 0 0.0 O. 0 
1-0·~·/30/76 21:26 1.5 25. 0 -·~999. 10. 29 O. 0 O. 0 O. I) O. 0 O. 0 
D-06/30/76 21: 26 1.5 35. 0 -99';J";I. ';'. 41 O. 0 o. 0 O. 0 O. 0 o. 0 
T -O!~.f'30.l7 I:;. 22:0:3 1. c· 2'1. 1 184. 10. 60 O. 0 O. 0 O. 0 O. 0 o. 0 
[1-06/:;:1)/7 ~. 22:08 1.6 35. 0 -·7999. 10. 0:;: O. 0 O. 0 O. 0 O. I) o. 0 
I -06r30./7 6 23;02 1.8 25. 0 -9999. 10. 43 O. 0 O. 0 0.0 O. 0 0. 0 
[I-06.1::!:1)/76 23:02 1. E· 35. 0 -·~/-;199. e. 75 o. 0 O. 0 O. 0 O. 0 o. 0 
1-06/30176 23:42 2. 0 25. 0 -';'999. 10. 29 O. 0 O. 0 O. 0 O. 0 O. 0 
))-06.130/71.:. 23: 4·2 2. 0 35. 0 -'i"?~"';J. 10. 03 O. 0 o. 0 O. 0 O. 0 o. 0 
1-07.101176 00:30 2. 2 26. 0 -~J9-;J9. ';1. 9~ O. 0 o. 0 o. 0 o. 0 O. 0 
[1-07/01176 00: ::!:O 2. 2 ::::4.0 -999'''. e. 75 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/01/76 01; 11 ? ~ -. .;, 25. 0 -9999. 10. 0:::: O. 0 O. 0 O. 0 O. 0 O. 0 
0-07/01/76 01: 11 2. ::- 33. 0 -9999. 10. 2~· O. 0 O. 0 O. 0 O. 0 o. 0 
}-07/01l76 01: 57 2.4· 25. 0 184. 10. 21 o. 0 o. 0 98. 0 98. 0 196.0 
[1-07/01/76 01: 57 2. 4 :;:1.5 -";'999. :::. 47 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/01/76 17:23 2. 1 26. 0 200. 10. 43 O. 0 O. 0 O. 0 0.0 O. 0 
[1-07/01/76 17:23 2. 1 34. 0 -9-;'·?9. 10. ;2:8 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/01/76 1(:: 06 1. .;;. 25. 0 -9";1';'9. 9. 90 O. 0 O. 0 101.0 O. 0 101. 0 
D-07/01l76 18:06 1. $' 2.:4.0 -999·~. :3.75 O. 0 O. 0 114.3 O. 0 114.3 
1-07/01176 H::: 51 1. l:; 25. 0 -9999. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 

I ~ 1 NT AI(E; D"'D I SCHAROE 

2. 1-51 



( 

STRIPED BASS 

DENSITV(NO. /1000 CIJ M ) 
----------~--------------------------------------

SAMPLE TOTAL 
STATION- TIME TIDE TEMPERATURE CONDUCTI V lTV VOLUME VOLl<-SAC (EXCLUDING 

DATE (HR:MIN) (M) <DEGREES C) (MICROMHOS) (CU M) EGGS LARVAE LARVAE JUVENILES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- -----------
[1-·07/01/76 18:51 1.8 34. 0 -999·~!. '~J. 82 O. 0 O. 0 101. 8 O. 0 101. 8 
1-07/01/76 19:39 1.7 25. 0 -9999. 9. ~J5 O. 0 O. 0 O. 0 0.0 O. 0 
0-07/01/76 19:39 1.7 34. 0 -99~'9. 9. 07 0.0 O. 0 110.3 0.0 110.3 
1-07/01/76 20: 18 1. 6. 25. 0 -9995/, 9. :36 O. 0 0.0 101. 4 O. 0 101.4 
D-07/01/76 20: 18 1.6· 34. 0 -9999. 9. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/01/76 21:03 1.5 26. 0 -9999. 10. O~: O. 0 o. 0 99. 7 O. 0 9';".7 
0-07/01.176 21: 03 1. ~, :::4.0 -99';'0;>, 9. 35 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/01/76 21: 44 1.:: 2~5. 0 -';>'?99, '7. ';"5 O. 0 O. 0 100. 5 O. 0 100. 5 
D-07/01/76 21:44 1.5 ;:::4.0 -9999. 10. 21 O. 0 0.0 O. 0 0.0 O. 0 
1-07.101/76 22:40 1. :; 25. 0 -9';''';>9. 10. ;:::4 O. 0 O. 0 O. 0 O. 0 o. 0 
D-07/01/76 22:40 1.5 34. 0 -9·:';·i"9. .~. 35 O. 0 O. 0 O. 0 O. 0 o. 0 
I-07/01.f76 23:20 1.6 25. 3 191. 10.51 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07.101/76 23:20 1.6 ~:2. 0 -';"999. '? 99 O. 0 O. 0 O. 0 O. 0 o. 0 
1-{)7 102,/76 00: 10 1. ~ 25. 0 -9999. 10. 43 O. 0 O. 0 O. 0 O. 0 O. 0 
0-07/02.176 00: 10 I.E- 32. 0 --;J99'i/~ 9. ::::5 O. 0 O. 0 107. 0 O. 0 107. 0 
i-07/02/76 01: 00 2. C 25.0 -9999. 10. 69 O. 0 O. 0 C)'-' IC' 

;~. oJ O. 0 9:;:,5 
0-07/02/76 01: 00 2. C 31. 0 -99';'J9. 9. '~"5 O. 0 O. 0 O. 0 O. 0 O. 0 
r":07/02/76 02: 10 2. 2 25. :3 1:::9. 10. !:.6 0.0 O. 0 O. 0 O. 0 O. 0 
[1-07/02/76 01: 50 2 ':' 29.5 -99·~9. ";( :35. O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/06/76 17:30 1. $' 27. :2 219. 'i'.73 O. 0 O. 0 O. 0 0.0 0.0 
[1-I)7/06/7/;. 17:30 1. $' 37. 0 -99;19. 10. 08 O. 0 O. 0 o. 0 O. 0 O. 0 
!-07/06/76 18:30 2. I) 27. 0 -9999. 10. 56 O. 0 O. 0 O. 0 0.0 O. 0 
D-07/06/76 18:30 2. ("- 36. 5 -9999. 9. 35 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/06/76 1'3): 23 ? ~. _ • .:0. 27. 0 -9':>99. 10. f.:.~; O. 0 o. 0 O. 0 O. 0 o. 0 
0-07 /O,~./7 6 19:23 2. ::t: 37. 0 -9999. 9. ·;to O. 0 O. 0 O. 0 O. 0 O. 0 
I-07/06.17/;. 20: 10 ? ..,. -..... 27. 0 -~J5J9·;I. 10.60 O. 0 O. 0 O. 0 O. 0 O. 0 
[I-07/0/:J76 20: 10 2. :;. 36. 5 -99';>9. 9. 41 O. 0 O. 0 O. 0 106. 3 106. 3 
1-07/0/.:../76 20:52 2. ~: 27. 5 -9';'99. 10. 21 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/06/76 20:52 'i -. ..:.. . .,;, 37. 0 -9999. 10. 16 O. 0 O. 0 O. 0 O. 0 O. 0 
I-07/0/;./76 21: 45 2. 2 27. 0 -9999. 10.0::: O. 0 O. 0 O. 0 o. 0 o. 0 

I=:;JNTAKE;O;:DJSCHARGE 

2. 1-52 



, .. - ~, 

( 

STRIPED BASS 

DENSITY(NO./IOOO CU M ) 
----~--------------------------------------------

SAMPLE 'TOTAL 
STATIO:-.l- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLl(-SAC (EXCLUDING 

DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) (CIJ M) EGGS LARVAE LARVAE JUVENILES EGGS) 
---------- -------- --------~-- ------------ -_ ......... _- -------- ------ --------- ----------
0-07/06/76 21:45 2. 2: 36. 5 -,,/999. 9. :;:5 O. 0 O. 0 107. 0 O. 0 107. 0 
1-07/01;../76 22:35 2. 0 26. 5 -9999. ''i'.78 O. 0 o. 0 O. 0 O. 0 o. 0 
D-07/06/76 22:35 2. 0 37. 0 -';>999. 9. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/06176 23:32 1.8 26. 4 209. 9, f:,~ O. 0 o. 0 101. 4 O. 0 101. 4 
D-07/06/76 23:32 1.8 ~:4. 0 -9999. 10. 46 0.0 O. 0 O. 0 O. 0 O. 0 
1-07/07/76 00: 17 1.7 26. 0 -99~"9. ~/. 78 O. 0 O. 0 0.0 o. 0 O. 0 
[1-07/07/76 00: 17 1.7 34. 0 -,,/999. 10. 08 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/07/76 01: 10 1.5 26.0 -999~/. .~. 86 O. 0 o. 0 101. 4 O. 0 101. 4 
[1-07/07/76 01: 10 1.5 33. 0 -'1999, 8. 75 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/07/76 01: 58 1.4 26. 2 207. '? 86 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/07/76 01: ~8 1.4 ~::;:. 0 -9999. 9. 78 O. 0 O. 0 306. 8 O. 0 306. S: 
1--0:'/07/76- 17:30 1.7 25. 9 201. 10.51 O. 0 o. 0 O. 0 o. 0 o. 0 
[I-07/07/7l:., 17:30 1.7 31. 0 -9~J'~J9. 9. ::::6 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/07/76 19:08 2. 1 26. 0 -9;199. 10. 25 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/07/76 1',/: 08 2. 1 31. 0 -9999. R 70 O. 0 0.·0 0.0 O. 0 O. 0 
1-07/07./76 19:50 2. 2 26. 0 -'?999. 9. 82 O. 0 o. 0 o. 0 O. 0 O. 0 
[1-1)7.107/76 1',1: 50 2. 2 31. 0 -9999. 10. 12 O. 0 o. 0 O. 0 o. 0 O. 0 
1-07/07/76 21: 02 2.4 21~. 0 -9999. 10. 08 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/07.176 21:02 2. 4 31. 0 -9;J9';>, 8. 19 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07.107/76 21: 55 2. 4 26. 5 -99'~/9. 10. 25 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07.107/76 21: 55 2. 1{ 31. 0 -95' 99. 10. 0.3 O. 0 O. 0 O. 0 O. 0 o. 0 
}-07/07/76 22:45 2. :3 26. 5 -99·~/9. 9.99 O. 0 O. 0 O. 0 O. 0 O. 0 
[I-07l07/7I:., 22:45 2. :; 31. 0 -9"iJ'~·~J. ::!. ~il O. 0 O. 0 o. 0 O. 0 O. 0 
1--07/07/76 23: :36 2. 1 26. 5 203. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/.)7/76 23: 3e. 2. 1 32.0 -9;19·~/. S-.... ':;'5 O. 0 O. 0 O. 0 O. 0 O. 0 
1 -'1) 7/(;;::,176 00:29 1.$ 26. 0 -·~9'~J9. ';1, :32 O. 0 O. 0 O. 0 O. 0 O. 0 
0-07.10:::.176 00:29 1.S 32. 0 -';>9-;";>. 9. 41 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07 /O:~:/76 01: 09 1.E 26. 0 -9999. 9.7::: O. 0 O. I) 102. 3 O. 0 102. 3 
[j-07/0:3/76 01: 09 1.8 29. 0 -9999. 10.0:::: O. 0 O. 0 O. I) O. 0 O. 0 
1-07/08/76 01: 57 1.6 25. 1 202. 9. ;19 O. 0 O. 0 o. 0 300. 3 300. 3 

I'=INH\KE; D=DISCHARGE 

2.1-53 



( ( 

STRIPED BASS 

DENSITY(NO. 11000 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (DEGREES C) ( M I Cf\O~lHOS ) (eu 11) EGGS LARVAE LARVAE JUVENILES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
0-07/0S/76 01: 57 1. 1:,. 29. 0 -9'799. 9. 23 O. 0 O. 0 O. 0 0.0 O. 0 
1-07/0:3/76 17:31 1.3 24.9 200. 10.21 O. 0 O. 0 O. 0 0.0 O. 0 
D-07/0::;/76 17:31 1 ? ..... 31.0 -9999. 10. 47 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/08/76 18:25 1. 1:,. 25. 0 -9999. 10. 29 O. 0 O. 0 O. 0 O. 0 o. 0 
D-07/0:3/76 18:25 1.6 31. 0 -9999. 10.21 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/08/76 19:06 1. E; 25. 5 -9999. 10. 65 O. 0 o. 0 O. 0 O. 0 O. 0 
[1-07/03/76 1~/: 06 I.€' 31. 0 -9999. 10. 08 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/0:::/76 1?:48 2.e 25. 5 -'):199';'1. 10.2';- O. 0 O. 0 O. 0 O. 0 o. 0 
[I-()7fO:;:,/76 19: .118 2.0 31. 0 -';.999. 9. 90 O. 0 o. 0 O. 0 O. 0 o. 0 
1-07/0::':.176 20:28 2. 1 26. 0 -9991', 9. 95 O. 0 O. 0 100. 5 O. 0 100. 5 
0-07/0:3.176 2tl:28 2. 1 31. 0 -999':>. 9. 82 O. 0 O. 0 O. 0 O. 0 o. 0 
I-07/0~:'/76 21: 12 2. 2 25. 1 203. 10. 34· O. 0 O. 0 O. 0 O. 0 O. 0 
[I-07/0f;!76 21: 12 2. 2 31.0 -999'i'. 9. 82 O. 0 0.-0 0_ 0 O. 0 o. 0 
1 -07.10:'3.176 21: 57 2 ",. .. ~ 26. 0 -9999. 10. 56 O. 0 O. 0 O. 0 O. 0 o. 0 
[1-07/08/76 21:57 2. ~: 31. 0 -999-:'. 10.21 O. 0 O. 0 o. 0 o. 0 O. 0 
1-07/0'3/76 22:40 ? ",. _. oJ 26. 0 -9999, to. 38 O. 0 O. 0 O. I) O. 0 O. 0 
D-07.108/76 22:40 2. ~, ::::3.0 -·~9,?9. 10.21 0.0 O. 0 O. 0 o. 0 O. 0 
1-07.10;3.176. 23:23 2. ::;: 26. 5 -95/99. 10. 38 O. 0 0.0 O. 0 o. 0 o. 0 
D-07/0:::/76 23:23 2. ::!: ~::3. 0 -S"/·~J99. 1 n. 16 O. 0 O. 0 O. 0 O. 0 O. I) 

r -07/0";'.17 /:.. 00:00 2. :2 26. 0 -S'9~/·~/. 10.0:3 O. 0 0.0 O. 0 O. 0 O. 0 
[1-07/0','/76 00:00 2 -. • ..<. 33. 0 -SI";/99. "".90 O. 0 O. 0 O. 0 O. 0 O. I) 

1-07/0';'/76 00:47 2. C' 26. 0 -9999. 10. 03 O. 0 O. 0 'i"9.7 99. 7 199.4 
D-07.109/76 00:47 2. 0 3::::.0 -~/999. 9. 90 O. 0 O. 0 101. 0 O. 0 101. 0 
1-07/09/76 01: 29 1. S' 26. 0 -9~J"i/9. 10.0:::: O. 0 o. 0 O. 0 O. 0 O. 0 
D-07/0','/76 01: 29 1 1.;. 33. 0 -'):/';'99. 'Y.7:::: O. 0 o. 0 O. 0 O. 0 o. 0 
1-07/09/76 02:07 1.8 '?t:=" ") -.... ' .... 20~. 10. 1(, O. 0 o. 0 O. 0 O. 0 O. 0 
D-07/09/76 02:07 I.:=: 30. 0 -9·"iJ9·~/. 10. 1: O. 0 O. 0 O. 0 O. 0 O. I) 
1-,07112.176 17:34 1.4- 25. 4 204. 9.9':': O. 0 O. 0 O. 0 O. 0 O. 0 
[H)7/12/76 17: :::4 1.4 36. 0 -s-r;;99. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/12/76 18: 15 1. :;: 26. 5 -99'~9. 10. 1:: O. 0 O. 0 O. 0 O. 0 O. 0 

I=INTAI(E;[t=DISCHARGE 

2. 1-54 



( ( 

STRIPED BASS 

DENSITY(NO. 11000 CU M ) 
-------------------------------------------------

SAI1PLE TOTAL 
STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) (CU M) EGGS LARVAE LARVAE .JUVENILES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
0-07/12/76 IS; 15 1.3 36. 0 -99'i9. .~. 86 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/12/76 18:56 1.2 26. 0 -;/999. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
fJ-07/12/76 18:56 1.2 36. 0 -·?999. 10.0:;;: O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/12/76 1'?: 34 1.2 26. 0 --;1';"99. 10.0:::: o. 0 O. 0 0.0 o. 0 o. 0 
D-07/12/76 19:34 1.2 36. 0 -9999. 9. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07.112/76 20: 10 1.2 25. 5 -9';>';/9. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/1:.U76 20: 10 1.2 :!:5.0 -999";1, 10. 43 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07112/76 20:49 1.3 25. 5 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
0-07.112/76 20:49 1 '" .... 35. 0 -"f,J'S'/~/·? 10.3:::: O. 0 o. 0 96. 3 o. I) 96. 3 
1-07/12/76 21: 31 1.5 2~j. 5 -9999. 10. 56 O. 0 O. 0 O. 0 O. 0 o. 0 
[1-07/12/76 21: 31 1.5 35. 0 -99';>9. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/12/76 22; 12 1.7 24. 4 191. 9. E:2 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/12/7b 22: 12 1.7 33. 0 -9999. 9. ';>0 0.0 O. 0 O. 0 O. 0 o. 0 
1-07/12/76 22:49 1.9 25. 0 -9999. 10. 25 O. 0 O. 0 O. 0 97. 6 97. 6 
[1-07/ ~ 21'16 22: 4-;' 1.9 32. 0 -9999. 10. :::·1 O. 0 O. 0 O. 0 o. 0 o. 0 
1-07/12/76 23:31 2. 0 25. 5 -99-;;9. 10. 21 O. 0 O. 0 O. 0 98. 0 98. 0 
0-07/12/76 23:31 :L. C 32. 0 -99·~·9. 10.51 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/13.1'74 00: 12 2. 1 25. 5 -9;199. 10. 43 O. 0 O. 0 O. 0 287. 7 287. 7 
[I-07/1:;:/7b 00: 12 2. 1 31. 0 -9999. 10.21 O. 0 O. 0 O. 0 O. 0 o. 0 
1-(;7/13/76 00:54 2. 2 ..... ,tr. C" 

.... .J • ..... -9999. 10. 47 O. 0 O. 0 O. 0 95. 5 95. 5 
[1-07/1::::/76 00;54 2 ? 31. 0 -99;1';i. 9. 99 O. 0 O. 0 O. 0 O. 0 0.0 
1-0'7/13.176 01; 30 2. :::; 25. 5 -9999. 10. 69 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-0'1./1 :;:./76 01; 30 2. ~ 31. 0 --;'999. 9 .. ;; .. ~ O. 0 O. 0 0.0 O. 0 o. 0 
I -Ct'! /13/7 6- 02: 10 2. 3 25. 5 198. 10. 6':' O. 0 O. 0 O. 0 O. 0 O. 0 
fJ-07/13.176 02: 10 2. :; ::::0.0 -9999. 9.1/0 O. 0 O. 0 O. 0 0.0 O. 0 
J-07/13/76 17:36 1.6 24. 7 190. 10. 34 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/13/76 17:36 1.6 35. 0 -~J999. S-J.78 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/13/76 1:3: 12 1.!S 25, 5 -9999. 9.9;1 O. 0 O. 0 O. 0 O. 0 O. 0 
D·-07/ 13/7 b 18: 12 1.5 35, 0 -9';199. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/13/76 18:52 1.4 25. 5 -9999. '"iJ.82 O. 0 o. 0 O. 0 O. 0 O. 0 

I=INTAKEiD=OISCHARGE 

2.1-55 



( ( ". 

STRIPED BASS 
DENSITY(NO. /1000 CU M ) 

-------------------------------------------------
SAMPLE: TOTAL 

STATION- TIME TIDE TEl'tPERATlIRE: CONDUCTIVITY VOUJI'lE YOLK-SAC (EXCLUDING 
DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) (ClI M) EGGS LARVAE LARVAE ..JUVENILES EGOS) 

----- .... ---- -------- ----------- ------------ ------ -------- ------ --------- ----------
D-07/13/76 18:52 1.4 35. (I -9999. 1 (I. 21 O. 0 O. 0 O. 0 0.0 O. 0 
1-07/13/76 19:30 1.3 25. 5 -~/999. 9. 57 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/13/76 19:30 1. :3 34. 0 -'i'1'?99. 10. 03 O. 0 O. 0 O. 0 0.0 O. 0 
}-07/13/76 20:05 1.2 25. 0 -9-;1";>9. 10. 38 O. 0 o. 0 o. 0 O. 0 O. 0 
P-07/13/76 20:05 1.2 34. 0 -9999. to. 03 O. 0 O. 0 o. 0 O. 0 o. 0 
1-07/13./76 20: 45 1.2 25. 0 -9999. 10. 43 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/1'::.V76 20:45 1.2 34. 0 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
I--07/13/7.~ 21:21 1.2 25.0 -9';/99. 9. 82 0.0 0.0 O. 0 0.0 O. 0 
D-07/13/76 21: 21 1.~ 34. 0 -9·~99. 10. 08 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/1:::.176 22:00 1.4 24. 2 184. 10. 51 O. 0 O. 0 O. 0 O. 0 O. 0 
r,-I)}.!' 13/76 22:00 1.4 3:3.0 -9',,9';"". 10. 16 O. 0 O. 0 o. 0 O. 0 O. 0 
1 -t)'l/ 13/'76 22:42 1.7 25. 0 -9999. 9. ::::6 0.0 0.0 O. 0 101. 4 101. 4 
[;-07/1'3/76 22:42 1.7 32. 0 -9';;99. 10. 38 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/13/76 23: 19 1.9 25. 0 -9999. 10.51 O. 0 0.0 O. 0 0.0 0.0 
[1-07/13/71:. 23: 19 1.$ 32.0 -9999. 9.7:'3 O. 0 O. 0 O. 0 O. 0 O. 0 
I-O.7/1~V7.~ 23:56 2. 0 25.0 -9999. q r.,r.' 

~. ~ oJ O. 0 o. 0 0.0 301. 6 301. 6 
1)-07.' 1·:'V7,~ 23:56 2. (I 32. 0 -9999. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
1 -')7/1-1·/7/';' 00: 3'l 2. 1 25. 0 -9999. 10. 08 O. 0 O. 0 O. 0 9·i). 2 99. 2 
[I-07/14/7b 00:34 2. 1 31. 0 -9999. 10.34 O. 0 O. 0 O. 0 O. 0 O. 0 
1'-07/14/76 01: 11 .., ? .... - 25. 0 -9999. 10.3:3 O. 0 O. 0 o. 0 O. 0 O. 0 
[1-07/14·/76 01: 11 2. 2 31. 0 -99,19. 10. 25 O. 0 O. 0 O. 0 O. 0 O. 0 
1--07/14/76 01: 4:3 2. ~ 24. 3 187. 10. ::::8 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-0//14/76 01:48 ~, ... 

..... .:> 31. 0 -999·~. 9. 73 O. 0 o. 0 0.0 o. 0 O. 0 
1-07/14/76 17:33 1. € 24. 8 187. 10.21 O. 0 O. 0 98. 0 O. 0 98. I) 

[I·-0//l1.',/7t. 17:33 1.€ 36. 0 -9999. 10.21 O. 0 O. 0 98.0 O. 0 98. 0 
I-07.11t!-l76 18:09 1. 7 25. 5 -9999. 9. 95 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/14/76 18:09 1.7 36. 0 -9999. 10. 21 0.0 O. 0 0.0 O. 0 O. 0 
1-07/14/7b 18:49 1.6 25. 0 -99';":;>. 10. 16 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/14/76 18:49 1.6 ;:::5.0 -~/999. 10. 47 O. 0 O. 0 O. 0 0.0 0.0 
I-07/14/76 19:28 1.e 25. 0 -9'~99. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 

I=INTAKE;D~DISCHARGE 

2.1-56 



'--' .. ( 

STRIPED BASS 

DENSITY(NO./I000 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
STATIOIII- TINE TIDE TEMPERATURE CONDUCT! VITY VOLUI"iE YOLK-SAC (EXCLUDINO 

DATE (HR:MIN> 01 ) (DEGREES C) (MICROMHOS) (CU 1'1) EGGS LARVAE LARVAE JUVENILES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
D-07/14/76 19:28 1.5 35. 0 -9999. 9. 78 O. 0 O. 0 0.0 O. 0 O. 0 
1-07/14/76 20:06 1.4 25. 0 -9999. 9. 95 O. 0 O. 0 0.0 o. 0 O. 0 
D-07/14/76 20;06 1.4 35.0 -9999. 9. 65 0.0 O. 0 o. 0 o. 0 o. 0 
1-07/14176 20:42 1.3 25. 0 -9999. 10. 03 O. 0 O. 0 o. 0 O. 0 O. 0 
[:-07/14/76 20:42 1.3 35. 0 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 0.0 
1-07.114176 21:26 1.3 25. 0 -999·~. 9. 95 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/14/76 21:26 1.3 35. 0 -9999. 10. 56 O. 0 O. 0 O. 0 94. 7 94. 7 
1-07/14/76 22:00 1.3 24. 2 179. 10. 1:: O. 0 O. 0 O. 0 197.6 197. 6 
D-07/14/76 22:00 1.3 35. 0 -9999. 10. 34 O. 0 O. 0 O. 0 O. 0 0 .. 0 
1-07/14/76 22:39 1.4 25. 0 -9999. 10. 16 O. 0 o. 0 0.0 98. 4 98. 4 
D-07/14/n, 22:39 1.4 35. 0 -%'9'~. 10. 2';~ O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/14/76 23; 16 1.5 25. 0 -9999. 10. 60 O. 0 0.0 O. 0 O. 0 O. 0 
[1-07/14/76 23: 16 1 e. 34. 0 -990;'9. 10. 08 0.0 O. 0 O. 0 0.0 O. 0 
1-07/14/71.:- 23:57 1.8 25. 0 -9-;r?9. 10.0:;: O. I) O. 0 O. 0 O. 0 O. 0 
D-07/14/76 23:57 1.S 34. 0 -9~J99~. 10.2';> 0. 0 O. 0 O. 0 O. 0 O. 0 
1-07/15/76 00:34 1. '? 25. 0 -9999. 10. 08 O. 0 o. 0 O. 0 99. 2 99. 2 
[1-07/15/76 00:34 1.<; 34. 0 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/15/76 . 01: 15 2. I) 25. 0 -9999. 10. 08 O. 0 O. 0 O. 0 99. 2 99. 2 
D-07/15/76 01: 15 2. 0 32. 0 -9·n9. 10. 34 O. 0 O. 0 O. 0 O. 0 o. 0 
I-07/15/U, 01: 53 2. 1 24. ::;:: 183. 10. 56 O. 0 O. 0 O. 0 O. 0 o. 0 
D-0]115/76 01: 53 2. 1 31. 0 -9999. 10,21 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/15/76 17:59 1.9 25. 0 -9999. 10. ::;::3 0. 0 O. 0 O. 0 0.0 0.0 
D-07/15/76 17:59 1.9 36. 0 -90;'99. 10. 12 O. 0 O. 0 O. 0 o. 0 o. 0 
1-07/15/76 18:38 1.7 25. 7 189. 10. 08 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/15/76 18:38 1.7 36. 0 -9999. 10, 12 O. 0 o. 0 O. 0 O. 0 O. 0 
1-07/15/76 1S": 19 1.6- 25.0 -·~99·~. 9. 99 0.0 O. 0 O. 0 O. 0 O. 0 
D-07/15.176 19; 19 1. t· 35. 0 -995'9. ·i'.9':;' O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/15/76 19:58 1. e, 21.:-. 0 -9999. ·"iI.95 O. 0 O. 0 O. 0 O. 0 o. 0 
D-07/15/76 19:58 1.5 36. 0 -9~/99. 10. 21 0.0 O. 0 O. 0 O. 0 O. 0 
1-07/15/76 20:35 1. ... 26. 0 -90;/99. 10, 08 O. 0 O. 0 O. 0 O. 0 o. 0 

I=>INTAI(E.D;:DISCHARGE 

2. 1-57 



( ( ( 

STRIPED BASS 

DENSITY(NO. /1000 CU M ) 
---------~---------------------------------------

SAMPLE TOTAL 
STATlON- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC ~EXCLIJDINO 

DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) (CU M> EGGS LARVAE LARVAE JUVENILES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
0-07/15/76 20:35 1.4 3c .. 0 -9~J99. 9. 99 0.0 O. 0 O. 0 O. 0 o. 0 
1-07/15/76 21: 13 1.3 26. 0 -9~/9~J. 9. 78 O. 0 o. 0 o. 0 O. 0 o. 0 
0-07/15/76 21: 13 1.3 35. 0 -99519. 9. 9'i' O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/15/76 21: 53 1.3 25. 0 181. 10. 47 O. 0 O. 0 O. 0 O. 0 o. 0 
))-07/15/76 21:53 1.3 35. 0 -9;/99. 10.3::: O. 0 O. 0 96. 3 O. 0 96. 3 
1-07/15/76 22:32 1. ::: 25. 0 -9999. 9. 90 O. 0 o. 0 o. 6 o. 0 o. 0 
[1-07/13/76 22: :=:2 1.3 35. 0 -9999. 9. 90 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/1:3/7[, 23: 10 1.4 25. 0 -9999. 10. Z1 O. 0 0.0 0.0 O. 0 O. 0 
D-07/1~3/76 23: 10 1.4 ::;:5.0 -9999, 10. 12 O. 0 O. 0 O. 0 93. 8 98. 8 
[-07/1'3/76 23:46 1.5 25. 0 -9999. 10. ~·O O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/1~:;/76 23:46 1.5 33. 0 -9999. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07 / 1~./76 00:40 1. :3 25. 0 -999';>. 9. 99 O. 0 O. 0 O. 0 O. 0 O. 0 
D-(J7/1'~>/76 00:40 1.& 31. 0 -';>":'9';>. 10.21 O. 0 O. 0 O. 0 O. 0 o. 0 
1-')7/ H·/7 6 01: 20 1.9 2:::;. I) -9;199. 10. 12 O. 0 0.0 0.0 0.0 O. 0 
(1-'07/1·:'.176 01: 20 !. "7 31. 0 -":.';/99. 10. 0:::' O. 0 O. 0 O. 0 O. 0 O. 0 
1-()'1/16/76 01: 55 2. 0 25. 0 UH. 10. 60 0.0 O. 0 O. 0 94. 3 94. :3 
[1-07/16/76 01: 55 2. C 31. 0 -';1';199. 10. 25 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/1'1/76 17: ::,0 1.9 26. 0 177. 10.0:3 O. 0 O. 0 O. 0 O. 0 O. 0 
[I-(f7/\9/76 17:30 1.9 36. 0 -99;19. 10. 16 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/1,)1.176 13:08 1.$ 26. 0 -S""?99. 10. 23 0, 0 O. 0 O. 0 O. 0 O. 0 
(1-07.1'19.176 Hl:08 1.9 36. 0 -9·~99. 9. '?5 O. 0 o. 0 O. 0 o. 0 o. 0 
i-07.119/7':;. 1:3: 47 2. C 26. 0 -9·~/:"9_ 9. 99 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-0'1/19/76 H:::: 47 2. 0 36. 0 -9999. 9. 86 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07.1'19/7/;, 19:23 2. C. 26. 0 -9999. 10. 16 O. 0 o. 0 O. 0 0.0 o. 0 
~I-I) 7 / 1 ').17 c. 11:"/- ?'=" ~ . _.J 2. (: .3t .. 0 -9999. 9. 95 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/19/76 20:01 1.9 26. 0 -9999. 9. 95 O. 0 O. 0 0.0 0.0 o. 0 
[1-07/1 ';1/76 20:01 1.9 36. 0 -99';/51• 10. 12 O. 0 O. 0 O. 0 O. I) O. 0 
l-C>'I/1 ';1/76 20:40 1.9 2.3. 0 -9999. '? 90 o. 0 O. ° o. 0 0, I) o. 0 
[J-c)7/19/76 20: 4·0 1. S· 36. 0 -9995/. 10. 34 O. 0 O. 0 O. 0 O. 0 O. 0 
1-1)7/1')"/76 21: 23 1 c' .... 25. 0 177. 10. 12 O. 0 o. 0 O. 0 98. 8 98. :3 

I=INTAKEiD=DISCHARGE 

2. 1-58 



.,' 

STRIPED BASS 

DENSITY(NO. /1000 CU M ) 

-------------------------------------------------
SAMPLE TOTAL 

STATION- TIME TIDE TEMPERATURE CONDUCTI V lTY VOLUME YOU(-SAC (EXCLUDING 
DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) (CU M) EGGS LARVAE LARVAE JUVENILES EGGS) 

---------- -------- ----------- ------------ --_ ..... __ . -------- ------ --------- ----------
D-07/20/76 21: 59 1.9 36. 0 -9999. 9. 82 O. 0 O. 0 0.0 0.0 O. 0 
1-07/20/76 22:51 1. e 26. 0 -99':'>9. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
0-07/20/76 22:51 1. 6: 36. 0 -9999. '? 82 O. 0 0.0 0.0 O. 0 O. 0 
1-07/20/76 ?"':o. ",=, • .,. _v . ..:J.~ 1.6 20. 0 -~'999. 9.90 O. 0 O. 0 0.0 O. 0 O. 0 
D-07/20/76 23:33 1. ¢ 35. 0 -9999. 9. 17 O. 0 O. 0 0.0 O. 0 O. 0 
1-07/21176 00: 15 1. e. 25.0 -9999. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/21/76 00: 15 1.6 32. 0 -99';'9. 10. 25 O. 0 O. 0 0.0 97.6 97. 6 
1-07/21176 00:53 I.::: 25. 0 -9999. 9. 99 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/21/76 00:53 I.e; 31. 0 -99";/9. 9. 07 O. 0 o. 0 O. 0 O. 0 o. 0 
1-07/21176- 01:33 1.4 25. 0 -'>'999. ';>.90 O. 0 O. 0 O. 0 O. 0 O. 0 
['-07/21/76 01: ~;3 1.4 31.0 -9999. 9. 9~1 O. 0 O. 0 0.0 O. 0 O. 0 
1-07/21/76 02:11 1.4 25. 4 1';'1. t;1.99 O. 0 o. 0 o. 0 O. 0 o. 0 
[H)7/21176 02: 11 1.4 31. 0 -99';>9. 10. 25 O. 0 O. 0 o. 0 O. 0 O. 0 
I-07/21/7~. 17:29 .1.7 25. 0 177. 10. 43 O. 0 O. 0 0.0 O. 0 O. 0 
D-07/21176 17:29 1.7 35. 0 -9999. 10. 03 O. 0 O. I) O. 0 O. 0 o. 0 
)'-07/21/76 18:06 1.8 25. 5 -9999. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
D--07/2J/76 18:06 1. C. 36. 0 -9999. 10.29 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/21176 . 18:52 1.9 26. 0 -9999. 10. :;:::: O. 0 O. 0 o. 0 O. 0 O. 0 
D-07/21.176 18:52 1.9 36. 0 -9999. 9. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/21.176 19:30 2. 0 26. 0 -9';>99. 10.4:::: o. 0 O. 0 O. 0 o. 0 o. 0 
D-')7/21/76 19:30 2. V 36. 0 -~~999. 9. 95 O. 0 O. 0 o. 0 O. 0 o. 0 
1-01121/76 20:06 2.0 26. 0 -9999. 10. 25 O. 0 O. 0 O. 0 o. 0 O. 0 
D-r)7 /21/7 /:.. 20:06 2. 0 37. 0 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
I-07.!2!./7/:" 20:44 2. (\ 26. 0 -99·~9. 10.03 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/21176 20:44 2.0 36. 0 -9999. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/21/76 21:23 2. Co 25. 9 133. 10. 11.:· O. 0 0.0 o. 0 O. 0 O. 0 
[1--4)7/21/76 21: 23 2. Co 36. 0 -99';'9. 5J.78 O. 0 O. 0 o. 0 O. I) o. 0 
1-07/21/71.> 22:04 2. C· 25. 5 -9';199. 10. 12 O. 0 O. 0 o. 0 O. 0 o. 0 
0-07/21176 22:04 2. C 36. 0 -9999. 9. 95 O. 0 O. I) O. 0 O. 0 O. 0 
1-07/21/76 22:43 1. S· 25. 5 -9999. 10.21 O. 0 O. 0 O. 0 98. 0 98. 0 

I -= I NT AI:E I D=D I SCHARGE 

2.1-59 



( 

STRIPED BASS 

DENS lTY (NO. /1000 CIJ M ) 
-------------------------------------------------

SAMF'LE TOTAL 
STATlON- THIE TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCUJDINO 

DATE (HR:MIN) (M) (DEGREES C) (MICRmlHOS) (CU M) EGGS LARVAE LARVAE JUVENILES EGGS) 
---------- -------- ----------- ------------ -----... --------- ------ --------- ----------
D-07/21/76 22:43 1.9 36. 0 -9999. 9.7:!: O. 0 O. 0 o. 0 O. 0 o. 0 
1-07.121/76 23:25 1.7 26. 0 -9999. 9. 95 O. 0 O. 0 O. 0 100. 5 100. 5 
D-07/21176 23:25 1.7 36. 0 -9999. 9. 8~. O. 0 0.0 O. 0 101. 4 101. 4 
1-(17/21176 23:55 1.7 25. 0 -9999. 9. 65 O. 0 O. 0 O. 0 o. 0 O. 0 
D-07/21/76 23:53 1.7 35. 0 -9999. 9. 66 O. 0 O. 0 O. 0 O. 0 0; 0 
1-07/21/76 00:34 1.5 25. 0 -9';:'-99. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07.122/76 00:34 1.5 3,1.0 -9999. If}. 21 0.0 O. 0 O. 0 o. 0 O. 0 
1-07/22/76 01: 10 1.5 25. 0 -9999. 10. 12 O. 0 O. 0 O. 0 0.0 O. 0 
0-07/22/76 01: 10 1.5 33.0 -99':/9. 9. :=:6 O. 0 O. 0 O. 0 101. 4 101. 4 
1-07/22/76 01: 50 1.4 25. 0 198. 9. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
0-07/22/76 01:50 1.4 33. 0 -9999. 9. 8f;. O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/22/76 17:24 1.5 26. 0 -9~/99. 10. 29 O. 0 O. 0 o. 0 O. 0 O. 0 
[1-07/22/76 17:24 1.5 35. 0 -9999. 9. 99 O. 0 O. 0 0.0 o. 0 O. 0 
1-07.122/76 18:01 1.7 25. 0 17·=). 10. 12 O. 0 O. 0 O. 0 O. 0 o. 0 
D-07/22/76 18:01 1.7 3.S.0 -S"·~199. 10. 38 O. 0 O. 0 O. 0 O. 0 O. 0 
1-(17/22/71:. 18:46 1.9 26. 0 -9999. 9. "iJS O. 0 o. 0 o. 0 o. 0 o. 0 
[J-07/22/76 18:46 1.9 37. 0 -';/999. 10. :;:8 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/22/76 19:22 2.e 26. 0 -9999. 9. 52 O. 0 I). 0 0.0 O. 0 o. 0 
[1-07/22/76 19:22 2. c- ~.:7. 0 --;/999. 9. C:;I O. I) O. 0 O. 0 O. 0 O. 0 
1-07/22/76 19:59 2. 1 26. 5 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
0-07.122/76 19: 5;' 2. 1 37. 0 -9999. 10. It- O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/22/76 20: ::::8 2. 1 26.5 -9999. 10. 29 O. 0 o. 0 O. 0 O. 0 O. 0 
D-01122f76 20:38 2. 1 37. 0 -~/999. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/22/76 21: 16 2. 2 27. 0 -9999. 10.2';'1 O. 0 O. 0 O. 0 O. 0 o. 0 
[1-07/22/76 21: 16 2. 2: 36. 0 -99·i"9. 10. 25 O. 0 O. 0 O. 0 0.0 0.0 
1-07/22/76 21:55 2. ~. 27. 0 187. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/22/76 21: 55 2. ::~ 37. 0 -99;/9. 10.0",: O. 0 O. 0 O. 0 O. 0 O. 0 
}-07/22/76 22:31 2. 2 27. 0 -99·~9. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/22/76 22:31 2.2 37.0 -9'i99. 10. 12 O. I) O. 0 O. 0 O. 0 O. 0 
1-07/22/76 23:07 2. 1 26. 0 -9999. 10. 0:3 O. 0 O. 0 O. 0 99. 2 99. 2 

I=INTAKEiD=-DISCHARGE 

2. 1-60 



( 

STR I F'E[t BASS 

DENSITY(NO. /1000 CU 1'1 ) 

SMiPLE TOTAL 
STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCLUDING 

[I;:\TE (HR:I'1IN) (1'1) (DEGREES C) (MICROI'IHOS) (CU 11) EGGS LARVAE LARVAE JUVENILES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
0-·07/22/76 23:07 2. 1 36. 0 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/23/76 23:47 2. C 26. 0 -?999. 10. 06 O. 0 O. 0 O. 0 O. 0 O. 0 
!)-O7/22/76 23:47 2. C ::::6.0 -9999. 9. 73 O. 0 O. 0 O. 0 O. 0 O. 0 
}-07/28/76 00:33 1.$ 26. 0 -9995/. 10. 2';1 O. 0 O. 0 o. 0 O. 0 0.0 
[1-07/23/76 00:33 1.9 36. 0 -9·?9·~. 9. 90 O. 0 o. 0 o. 0 0.0 o. 0 
1-07/23/76 01: 11 1. e 26. 0 -9999. 9. 69 O. 0 O. 0 O. 0 O. 0 O. 0 
0-07/23/76 01: 11 1.8 34. 0 -~/999. 10. 12 O. 0 O. 0 O. 0 98. S 98. S 
1-07/23/76 01: 53 1.6 25. 0 182. 10. 29 O. 0 O. 0 O. 0 o. 0 O. 0 
[1-·07/2:;:/76 01: 53 1.6 33. 0 -';/99·iJ. ';>.65 O. 0 O. 0 O. 0 O. 0 o. 0 
1 -07 /2~./7 /.:.. 17:32 1.2 26. 0 178. 9. 6':' O. 0 O. 0 O. 0 O. 0 O. 0 
[t-{)7/26/76 17:32 1.2 34. 0 -9999. 10. :::4 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/2/;;./76 18: 13 1.2 Zt .. O -';/999. ·~/. 9\) O. 0 o. 0 O. 0 O. 0 O. 0 
D-07/26/76 18: 13 1.2 33. 0 -99;1";1, 10. 34 O. 0 o. 0 o. 0 O. 0 O. I) 

1-07/21;;./76 18:52 1 " 26. 0 -9;199. ~J. 99 O. 0 O. 0 O. 0 o. 0 O. 0 
fj-')7/::'1;...f76 18:52 1. :2 . :;:3.0 -9999. 10. :34 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/26/76 19:30 1. :t. 25. 0 -9999. 10. 34 O. 0 O. I) O. 0 O. 0 O. 0 
[1·-07/26.176 19:30 1.2 3:3. 0 -9999. 10. 74 I). 0 O. 0 O. 0 O. 0 O. 0 
1·-07/26/7Ij 20: 11 1.5 25. 0 -9999. 10. 60 O. 0 O. I) O. 0 O. 0 O. 0 
D-C'1/26/76 :::0: 11 1.5 ::;:3. (I -9999. 10. It. O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/26/76 20:51 1.7 25. 0 -9999. 10.51 O. 0 O. 0 O. I) O. 0 O. 0 
D-07/26.176 20:51 1.7 33. 0 -·~9"'·;>. 10. ~~. O. 0 o. 0 O. 0 O. 0 O. I) 

1'-07/2-':'/76 21:27 1. $' 25. 3 174. 10.6.5 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/26/7~ 21:27 1.9 33. 0 -9999. 10. 47 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/26/76 Z2:07 2. (. 25. 0 -9999. 10. 12 O. 0 O. 0 0.0 O. 0 O. 0 
D-C)'//2i.:../76 22:07 2. (I 33. 0 -99;'9. 10. 16 O. 0 O. 0 0.0 O. 0 O. 0 
1-07/26/7/:, 22:45 2.2. 25. 0 -9;";>';>. 10. 16 O. 0 O. 0 O. 0 o. 0 O. 0 
[J-07/26/76 22:45 2. :;: 34. 0 -'799'"iJ. 10. :34 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07.126/76 23:25 2. :;: 25. 0 -9999. 10.0:3 O. 0 O. 0 O. 0 O. 0 O. 0 
0-07/26.176 23:25 2. =;: 33. 0 -999·~. 10. 43 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/27/76 00:05 2. 4 25. 0 -99·~J';>. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 

I=INTAI<EiD;:DISCHARGE 

2.1-61 



( 

STRIPED BASS 

DENSITY(NO,/lOOO ell M ) 

-------------------------------------------------
SAM;:'LE TOTAL 

STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUI"IE YOLK-SAC (EXCLUDING 
DATE (HR: ~lIN) (M) (DEGREES C) CMICROMHOS) (ell r1) EGGS LARVAE LARVAE JUVENILES EGGS) ---------- -------- ----------- ------------ ------ ---_ .... _-- ------ --------- ----------

D-07/28/76 00:45 ? ~, 

-, .:> 31. 0 -9'i199. to. 47 O. 0 o. 0 0, 0 O. 0 o. 0 
1-07/28/76 01: 25 2. 2 25. 0 -9999, 9. 95 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/23176 01:25 2. :;: 31. 0 -9·;Wi1. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/28/76 02:01 2,S 25. 0 176. '~. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/28/76- 02:01 2. 3 31. 0 -99';>9. 10. 38 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/28/76 17:32 1. !:. 26. 3 177. 9. 78 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/2::;/7/" 17:32 1. ~ 33. 0 -9999. 9. 95 O. 0 O. 0 O. 0 0.0 O. 0 
I -(fl /28/76 18:03 1 . .II 26. 0 -9999. 9. 86 O. 0 O. 0 O. 0 O. 0 o. 0 
[1-07/28/76 18:08 1.4 33. 0 -9999. 9. 61 O. 0 o. 0 O. 0 O. 0 O. 0 
1-07/28/76 18:48 1 ,,:. 26. 0 -9999. 9. 82 O. 0 0.0 O. 0 O. 0 O. 0 
D-07/28/71:' 18:48 1 .~ 33.0 -99~/9. 10. 29 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/28/7b 19:26 1.2 2b. 0 -9999. 9. 95 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/2.3/76 I'?: 26 • ? 

" - 33. 0 -99"'9. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/28/76 20:C5 1 ",. 25. 0 -9999. ~J. ';:-0 O. 0 O. 0 O. 0 O. 0 O. 0 
[1--07/2:::.176 20:05 1.2 :33.0 -"'999. 10.51 0.0 O. 0 O. 0 O. 0 O. 0 
1-07/23/76 20:42 1.2 25. 0 -999';1. 9. 73 O. 0 O. 0 o. 0 O. 0 o. 0 
D··07/28/76 20:42 1 .., . ~ 33. 0 -9999. 10. 29 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/28/76 21: 22 1.4 25. 0 -9999. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
0-07/28/76 21: 22 1.4 33. 0 -9999. 10. :::4 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/28/76 22:01 1.b 25. 0 169. 10. 47 O. 0 O. 0 O. 0 O. 0 '0.0 
D-07/2:;,1/76 22:01 1.b 33. 0 -"'999. 9. 99 O. 0 o. 0 O. 0 0.0 O. 0 
1-07/28.171:.. 22:39 1. E: 25. 0 -9999. 10. 88 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/23/76 22:39 1. :E: 33. 0 -9S"'99. 10.2·? O. 0 O. 0 O. 0 Q. 0 O. 0 
I-()7/28/76 23: 12 2. c· 25. 0 -9999. 9. 95 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/2i3/76 2:3: 12 2. C> :::4. 0 -9999. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/'23/76 23:50 2. 1 25. 0 -9';>';>9. 10.34 0, 0 O. 0 O. 0 O. 0 O. 0 
D-07/28/7t.. 23;50 2. 1 34. 0 -9999. 9. 99 0.0 0.0 O. 0 O. 0 O. 0 
1-07/29/76 00:25 2. 2 25. 0 -9999. 10. 34 O. 0 o. 0 O. 0 96. 7 96. 7 
[1-'07/2';1/76 00:25 2. :z 33. 0 -9999. 10.21 O. 0 O. 0 o. 0 O. 0 O. 0 
1-07/29/76 01: 05 ? ",. -..... 25. 0 -9999. 10. 34 O. 0 o. 0 O. 0 0.0 O. 0 

l;.;INTAI(E;D=DISCHARGE 

2.1-62 



BAY ANCHOVY 

DENS lTV (NO. 11000 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
STAn ON- TIME TIDE TEMPERATURE CONDUCTI V lTY VOLUME YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) (Ctl M) EGGS LARVAE LARVAE JUVENILES EGGS) 

---------- -------- ----------- ------------ ------ -------- ------ -_ ..... _----- ----------
0-07/06/76 21:45 2. 2 36. 5 -';/999. 51, :'::5 O. 0 O. 0 0.0 O. 0 O. 0 
1-07/0/.:,176 22:35 2. 0 26. 5 -9'n9. 9. 78 O. 0 o. 0 o. 0 o. 0 0.0 
0-07/06/76 22:25 2. 0 37.0 -9999. $I. 90 O. 0 O. 0 0.0 O. 0 O. 0 
1-07/06/76 23:32 1.e 26. 4 209. 9. 86 O. 0 O. 0 O. 0 O. 0 O. 0 
(H)7/06/76 23:32 1. a 34. 0 -9999. 10. 46 O. 0 O. 0 0.0 O. 0 O. 0 
1-07/07/76 00: 17 1.7 26. 0 -9999. 9. 78 O. 0 o. 0 O. 0 O. 0 o. 0 
[1-1)7/07/76 00: 17 1.7 34. 0 -9999. 10. 08 O. 0 0. 0 o. 0 o. 0 o. 0 
1-07.107/76 01: 10 1.5 26. 0 -9999. 9.86· O. 0 O. 0 O. 0 O. 0 O. 0 
(1-07/07/76 01: 10 1.5 33. 0 -·~;J·;:-9. 8. 75 O. 0 o. 0 O. 0 O. 0 O. 0 
1-07/07/76 01: 53 1.4 26. 2 207. '? 86 O. 0 O. 0 O. 0 101. 4 101. 4 
[1-·07/07/76 01: 58 1.4 33. 0 -9999. 9. 78 0. 0 O. 0 O. 0 O. 0 0. 0 
1-07/07176 17:30 1.7 25. 9 201. 10.51 O. 0 O. 0 O. 0 o. 0 o. 0 
0-07/07/76 17:30 1.7 31. 0 -9'?'i19. 9. 81.:- O. 0 O. 0 0.0 o. 0 o. 0 
1-07/07/76 1';"/: 08 2. 1 26. 0 -9999. 10. 25 O. 0 O. 0 o. 0 O. 0 O. 0 
D-07/07/71;.. 19:08 2. 1 31. 0 -9''iJ9'r. 8. 70 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/07/76 1';1: 50 2. 2 26. 0 -9999. .~. 82 O. 0 O. 0 O. 0 o. 0 O. 0 
0-07/07/76 19:50 2. 2- 31. 0 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/07/76 21: 02 2. 4 26. 0 -'7999. 10. 08 O. 0 O. I) O. 0 O. 0 O. 0 
[1-07/07/76 21:02 2. 4 31. 0 -99'79. S. 19 O. 0 o. 0 O. 0 o. 0 O. 0 
1-07.107/76 21: 55 2. 4 26. 5 -9999. 10. 25 O. 0 I). 0 o. 0 o. 0 O. 0 
[1-07/07/76 21: 55 2. 4 31. 0 -9999. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/07/76 22:45 2.::- 26. 5 -9;/99. 9.9'? O. 0 O. I) O. 0 O. 0 o. 0 
[;-07/07/76 22:45 2. 3 31. 0 -9·?·~9. 8. ~tl O. 0 O. 0 O. 0 O. 0 O. 0 
1·-07/07/76 23:36 2. 1 26. 5 203. 10. 12 O. 0 O. 0 O. 0 O. 0 0. I) 
D·-07 107 176 23:36 2. 1 32.0 -9999. 9. 95 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07.10:3/76 00:29 1.$ 26. 0 -99'n. 9. 82 O. 0 0. 0 O. 0 O. 0 O. 0 
[1-07/08176 00:29 1.9 32. 0 -9999. 9. 41 O. 0 0. 0 O. 0 0.0 O. 0 
1-07/08176 01: 09 1.8 26. 0 -999~/. 9. 78 O. 0 o. 0 O. 0 O. 0 O. 0 
D-07/08/76 01: 09 1.8 29. 0 -999';"1. 10.08 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07108/76 01: 57 1. /:.. 25. 1 202. 9. 99 O. 0 O. 0 O. 0 O. 0 O. 0 

I;: I NT AI(EI O=D I SCHARGE 

2. 1-63 



( ( ( 

BAY ANCHOVY 

DENSITY(NO./I000 CU M ) 
---------------------------------------~---------

SAMPLE TOTAL 
STATlON- TIME TIDE TEMPERATURE CONDUCTIVITY VOLIJ1'~E: YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) (elJ M) EGGS LARVAE LARVAE JUVENILES EGGS) 
---------- --------- ----------- -----~------ -- ..... --- -------- ------ --------- ----------
D-07/13/76 18:52 1.4 35. 0 -99·~9. 10.21 0.0 O. 0 O. 0 0.0 0.0 
1-07/13/76. 19:30 1.:: 25. 5 -99'?9. '? 57 O. 0 O. 0 O. 0 104. 5 104. 5 
0-07/13/76 1';):30 1.3 3·4.0 -';)';/99. 10.03 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/13/76 20:05 1.2 25. 0 -9';;';>9. 10. 38 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/13/76 20:05 1.2 34. 0 -9999. 10. 03 O. 0 O. 0 0.0 O. 0 O. 0 
1-07/12,176 20: 45 1.2 25. 0 -";";>99. 10. 43 O. 0 O. 0 O. 0 O. 0 O. 0 
0-07/13/76 20:45 1. 2 34. 0 -';/999. 10. 12 O. 0 1).0 O. 0 O. 0 O. 0 
I"07/1~:/76 21:21 1.2 2.5. 0 -9'ir?9. '~/, :::.2 O. 0 O. 0 0.0 O. 0 O. 0 
fJ-07/1::::,!'76 21:21 1.2 34. 0 ...... 999·? 10.0:3 O. 0 O. 0 0.0 O. 0 O. 0 
1-07/13176 22:00 1.4 24. :2 184. 10.51 O. 0 O. 0 O. 0 o. 0 O. 0 
[I-07.1!. ';:/7'-, 22:00 1. 4 33. {) -90;:99. 10. 16 O. 0 O. 0 O. 0 O. 0 O. 0 
1·-07/1::;/76 22:42 1.7 25. 0 -9999. 9. :=::6 O. 0 O. 0 O. 0 O. 0 o. 0 
D-07/1::O:,l76 22:42 1.7 32. 0 -9999. 10. :2:8 O. 0 O. 0 O. 0 O. 0 O. 0 
r -07/13f]t. 2~:: 19 1.S' 25. 0 -'i·:'J'~/9. 10. 51 O. 0 O. 0 O. 0 O. 0 O. 0 
;),,0;'/13.06 2:3: 19 ~. S 32. 0 -9999. ':) 78 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/12./].1:. 2~:: 56 2. Co 25. 0 -9999. 9. 95 O. 0 O. 0 O. 0 O. 0 O. 0 
[I-()7/1::;/76 23:56 2. (. 82. 0 --;1';199. 10. 21 O. 0 O. 0 O. 0 O. 0 o. I) 

I _(I 7/14/7.~. 00::.34 2. 1 2!3.0 -999';>. 10.0:3 O. 0 0.0 0.0 O. 0 o. 0 
1)-07/ 1 ~ /].'::, 00: :::4 ::. 1 ~,l. 0 -';;99';'. 10. 34 O. 0 O. 0 O. 0 O. 0 O. 0 
1,-(;7/14/76- 01: 11 " ? "-. - 25. 0 -999'~J. 10. 3:3 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07114/7·:' 01: 11 2. 2 :::1. 0 -9999. 10. 25 O. 0 o. 0 o. 0 o. 0 o. 0 
I-07/l-'t/76 01: 48 2. 2 24-.3 187. 10.3:::: O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/1 'li7t.:.. 01:48 2.2· :-::1. 0 -9999. 9. 73 O. 0 O. 0 o. 0 o. 0 O. 0 
[-')7114./76 17:3:3 1 c ...... 24. 8 187. 10. :: 1 O. 0 O. 0 O. 0 O. 0 O. 0 
D·-O~·/.t';·/76 17: :;:3 1. ::;: ::;:6.0 -9$'99. 1 ::. 21 O. 0 O. 0 O. 0 O. 0 0.0 
1·-07/14/76 18: 0';) 1.7 ?C"" t=" .-._1, .... ' -9999. '~'. ~:'5 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/14/76 if.;:: o-;} 1.7 36. 0 -9 'iJ ":.I 9. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/14/76 18: 4'~ 1. ~. 25. 0 -9999. 10. ll. O. 0 O. 0 O. 0 O. 0 O. 0 
[1-1)7/1 'tl7 (;:. 18:49 1. C. 35. 0 -9'799. 10. r,·7 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/14/76 19:28 1. ~; 25. 0 -9999. 10. 03 O. 0 O. 0 O. 0 O. 0 O. 0 

I"'-'INTAKEiD"'nISCHARGE 

2.1-64 



( 
( '-" 

\ 

BAV ANCHOVV 

DEN:;; lTV (NO. /1000 CU M ) 
------------------------------------------~------

SAMF'LE TOTAL 
STAT ION- TIME TIDE TEMPERATURE CONDIJCTI VlTV VOLUME YOLK-SAC (EXCLUDING 

DATE (HR: MIN) (M) (DEGREES C) (MICROMHOS) (CU M) EGGS LARVAE LARVAE .... UVENILES EGGS) 
..... --------- -------- ----------- ------------ ........ _--- -------- ------ --------- ----------
0-07/15/76 20:35 1.4 36.0 -9999. ;1.99 O. 0 O. 0 0.0 O. 0 O. 0 
1-07/15/76 21: 13 1.3 26. 0 -9999. 9. 78 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/15.176 21: 13 1.3 35. 0 -999;'. 9. 99 O. 0 0.0 O. 0 O. 0 O. 0 
1-07/15/76 21:53 1.3 25.0 181. 10. 47 O. 0 O. 0 O. 0 O. 0 O. 0 
I;-07.115.176 21:53 1.3 35. 0 -9';";'9. 10. 38 0.0 0.0 0.0 O. 0 O. 0 
1-·07/15/76 2?' ".,) _.w_ 1.2 25. 0 -999'''. 9. 90 O. 0 O. 0 O. 0 O. 0 o. 0 
[J-07/15/76 22:32 1.3 35. 0 -9999. Q. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/15/76 23: 10 1.4 25. 0 -9999. 10.21 O. 0 O. 0 O. 0 O. 0 o. 0 
0-07/15/7& 23: 10 1.4 35. 0 -9';'9-;>. 10. 12 O. 0 o. 0 0.0 O. 0 0.0 
1-07/15/76 23:46 1.5 25. 0 -9999. 10. 60 O. 0 0.0 O. 0 O. 0 o. 0 
D-07/15/76 23:46 1.5 33. 0 -9999. 10.21 O. 0 o. 0 o. 0 o. 0 o. 0 
I-07.1l6/7/':' 00:40 1.e 25. 0 -·i!;:99. 9. 99 O. 0 O. 0 O. 0 O. 0 o. 0 
[1-07/1/.:./76 00:40 1.8 31. 0 -9999. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/10/76 01: 20 1.9 25. 0 -9999. 10. 12 O. 0 o. 0 o. 0 o. 0 o. 0 
[;-07/16/76 01: 20 1.9 :;:1. 0 -9999, 10.0:;: O. 0 O. 0 O. 0 O. 0 O. 0 
I -07/1/:,1'76 01: 55 2. 0 25. 0 181. 10. 60 O. 0 O. 0 O. 0 o. 0 O. 0 
D-07/16/7.~ 01: 55 2. 0 31. 0 -9999. 10. 25 O. 0 O. 0 O. 0 O. 0 O. 0 
I-Ol.l1?176 17:30 1.9 26. 0 177. 10. 08 O. 0 o. 0 O. 0 0.0 o. 0 
fj-07/19/76 17:30 1.9 36. 0 -9999. 10. 16 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07.119/76 18:08 1.9 26. 0 -9·,,';>9. 10. 25 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/19/76 18:08 1.9 36. 0 -99-'99. 9. 95 O. 0 o. 0 O. 0 O. 0 O. 0 
}-07.119/76 18:47 2. 0 26. 0 -~/999. 9 .. 99 O. 0 O. 0 0.0 O. 0 0.0 
[I-07/F'/76 1:3: 47 2. C :::6.0 -99·~/9. 9. 86 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/19/76 19:23 2. 0 26. 0 -9999. 10. 16 O. 0 O. 0 98. 4 O. 0 98. 4 
0-07/19/76 19:23 2. 0 36. 0 -9~'99. 9. 95 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/19/76 20:01 1.9 2.So.0 -9999. 9. S"'5 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/19/76 20:01 1.9 36. 0 -9999. 10. 12 .0. 0 O. 0 O. 0 O. 0 O. 0 
1-07/19/76 20:40 1.$ 25. 0 -9999. ';1.90 O. 0 O. 0 O. 0 O. 0 O. 0 
(1-07/19/76 20:40 1.9 36. 0 -9999. 10. :::4 0: 0 O. 0 O. 0 o. 0 O. 0 
1-07/1;'.176 21:23 I.E 25. 0 177. 10. 12 0'.0 O. 0 O. 0 O. 0 O. 0 

I=INTAKE;D=-DISCHARGE 

2.1-65 



( 

BAY ANCHOVY 

STATION- TIME TIDE TEMPERATURE CONDUCTI V ITY 
DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) 

---------- -------- ----------- ------------
D-07/19/76 21:23 1.8 36. 0 -9999. 
1-07/19/76 22:00 1.7 25. 0 -9999. 
[1-07/1';'176 22:00 1.7 3$. 0 -9999. 
I-07/1'?/76 22:33 1.6 25.0 -9999. 
D-07/19/76 22:33 1. t 36. 0 -9999. 
1-07/19/76 23: 13 1.5 25. 0 -99·~/9. 

[1-07/19/76 23: 13 1.~ 33. 0 -9999. 
1-07/19/76 23:57 1.4 25. 0 -9';>99. 
[1-07/1';:'/76 23:57 1. 4 33. 0 -9';>99. 
1-07/20.171:.. 00: :35 1. :;; 25. 0 -95199. 
D-07/20/76 00:35 1 -:, 31. 0 -99';>9. 
1-07.120/76 01: 10 1. :;; 25. 0 -9999. 
D-I)7/20/76 01: 10 1 -, · --=, 31. 0 -9999. 
1-07/20/76 01: 54 t. ::; 25. 0 175. 
[!·-(Yl /20/7 (:. 01: 54 1 ':, · ~. 31. 0 -99';>9. 
1-(17.120/76 17:32 1. E: 26. 0 183. 
[1-07/20176 17:32 1 c· · ..... :;:7.0 -9999. 
1-07/20/76 18: 10 1.9 26. 0 -999~1. 

(1-07/20/76 13: 10 1 ~, 
• # 

~;:6, 0 -9999. 
1-07/20/76 18:45 1. $' 26. 0 -9999. 
[1-07/20/76 18:45 1. $' 36. 0 -9999. 
1-07/20/76 19:25 1 <:. · . 26. 0 -9999. 
D-07/20/76 19:25 1.9 36. 0 -99·~/9. 

1-07/20/76 20:04 2. (I 26. 0 -9999. 
[1-07/20/76 20:04 2. (0 37. 0 -9999. 
1-07/20/76 20:43 2. (I 26. 0 -"i'99S'J. 
0'-07/20/76 20:43 2. 0 :::/': .. 0 -9999, 
1-07/20/76 21: 20 2. (. 26. 0 -9;/S"/9. 
D-07/20/76 21: 20 2. (I :;:6.0 -9;1'i19. 
1-07120/76 21: 59 1. s· 25. 0 185. 

I"'INTAICEiD=DISCHARGE 

( 
\ 

SAMPLE 
VOLUME 
(eu M) 
------

10. 03 
10. 03 
10. 34 
10. 08 

9. -;/5 
~/. 'S"'9 

10. 12 
10. 12 
10. 2'~ 
10. 12 
10. 38 

9. 95 
10. 03 
10, 12 

9. 95 
9. 95 
9, 99 

10. 03 
9.95 

10. 25 
9.90 

10. 25 
10. 12 
10. 34 
10. 16 
10.29 
10. 08 
10. 34 
9.86 

10.0::: 

2. 1-66 

( 
" 

DENSITY(NO./I000 CU M ) 
-------~-----------------------------------------

TOTAL 
YOLK-SAC (EXCLUDING 

EGGS LARVAE LARVAE JUVENILES EGGS) 
-------- ------ --------- ----------

O. 0 O. 0 O. 0 O. 0 o. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 0.0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 0.0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 o. 0 O. 0 o. 0 o. 0 
O. 0 O. 0 o. 0 O. 0 O. 0 
O. 0 0, 0 o. 0 o. 0 o. 0 
O. 0 O. 0 0.0 O. 0 0, 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 0, 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 0.0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 0.0 O. 0 o. 0 O. 0 
O. 0 O. 0 o. ° O. 0 O. 0 
O. 0 0, 0 O. 0 o. 0 o. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 o. 0 O. 0 O. 0 o. 0 
O. 0 o. 0 O. 0 o. 0 o. 0 
O. 0 O. 0 O. 0 O. 0 o. 0 
O. 0 o. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 o. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 



( ( ( 

BAY ANCf-lOVY 

DENSITY(NO./IOOO CU M ) 

-------------------------------------------------
::;AMPLE TOTAL 

STATION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLU11E YOLK-SAC (EXCLUDING 
DATE (HR: NIN) (M) (DEGREES C) (MICROMHOS) (CU M) EGGS LARVAE LARVAE JUVENILES EGGS) 

---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
0-07/22/76 23:07 2. 1 ::;:6.0 -9-;/99. 10. 12 O. 0 O. 0 O. 0 0.0 O. 0 
1-07/23/76 23:47 2. 0 26.,0 -9'i""?9. 10. 06 O. 0 o. 0 0.0 99. 4 99. 4 
[1-07/22/76 23:47 2. 0 36. 0 -9·"9·~. 9. 73 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/2'3176 00:33 1.9 26. 0 -·~999. 10. 29 O. 0 O. 0 O. 0 o. 0 O. 0 
D-07/23/76 00:33 1.9 36. 0 -9999. 9.91) O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/23/71:.. 01: 11 1.3 26. 0 --9999. 9. 69 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07/23/76 01: 11 1.8 34. 0 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
1-0 7 /';~3f7 6 01: 53 1.6 25. 0 1:32. 10. 29 O. 0 O. 0 O. 0 O. 0 O. 0 
0-071'23/76 01: 53 1.6 3:;:.0 -';>999. 9. 65 O. 0 O. 0 O. 0 O. 0 O. 0 
!-·O7/26/76 17: :;:2 1.2 26. 0 17:3. ';>, t.';:, O. 0 O. 0 O. 0 O. 0 O. 0 
[1--07/2:':'/76 17:32 1.2 34. 0 -9999. 10. 34 O. 0 O. 0 O. 0 O. 0 O. I) 

i -':>7.126 /7 c· 18: 1:;: 1.2 26. 0 -9999. 9. ','0 O. 0 o. 0 o. 0 O. 0 O. 0 
D-07/21::.'/76 18: 13 1.2 33. 0 -99'it'iJ• 10. 34 O. 0 O. 0 o. 0 O. I) O. 0 
I ·-(JI/2/.;../76 18:52 1.2 26. 0 -9999. 9. 99 O. 0 o. 0 O. 0 O. 0 O. I) 

[1-07/26.176 18:52 1.2 33. 0 -·?9~J9. 10. 34 O. 0 o. 0 o. 0 O. 0 O. 0 
1-07/26/76 19:30 1.2 25. 0 -~/999. 10.3,1 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-(;7/2:':.-.176 19:30 1.2 3::::.0 -9999. 10. 74 O. 0 O. 0 O. 0 O. 0 O. 0 
1'-07.12(;".176 20: 11 1.5 25. 0 -C)';J';r? 10. /.:.0 0.0 0.0 0.0 O. 0 O. 0 
:3-07/1./:.·/76 20: 11 1.5 3:3. 0 -9999. HI. 16 O. 0 O. 0 O. 0 O. 0 O. 0 
1-0-;//2[,/76 20:51 1.7 25. 0 -";>;/99. 10.51 O. 0 o. 0 O. 0 O. 0 o. 0 
O·-I)'/,/2C:../76 20:51 1.7 33. 0 -9999. 10. 56 O. 0 O. 0 o. 0 O. 0 O. 0 
1-',)7.126.176 21:27 1.9 ,,~ ~ 

..:., . ..,. ~ 174. 10.65 O. 0 o. 0 O. 0 O. 0 o. 0 
[1-')7/2(:-.171:- 21:27 1.9 ::::3.0 -9999. 10. 47 O. 0 o. 0 O. 0 o. 0 O. 0 
1-07/21:: . .176 22:07 2. 0 2~5. 0 -·~J-;/99. 10. 12 O. 0 O. 0 0.0 296. 4 296. 4 
D·"!)7f7..6/71::.. 22:07 2. 0 33. 0 -~/999. 10. 1f:. O. 0 O. 0 O. 0 O. 0 O. 0 
I-07F21::../71.:- 22: 115 2. 2 25. 0 -9;/99. 10. If:. O. (I O. 0 o. 0 O. 0 o. 0 
(I-07/2i:.·/7/':' 2~:45 2. 2 ::;:4.0 -9999. 10. ;;:4 O. (I O. 0 O. 0 O. 0 O. 0 
1-0,'/26.171:.- 23:25 #) ? .... ~ 25. 0 -9·~J9';J. 10.0:3 O. 0 O. 0 99. 2 O. 0 ;/9.2 
D-07.126.171:.- 2:3: 25 2. 3 :::3.0 -9999. 10. 43 O. 0 O. 0 o. 0 O. 0 o. 0 
1-07/27.176 00:05 2. 4 25. 0 -9999. 10. 12 O. 0 O. 0 O. 0 98. 3 98. 8 

I=ItHAt(E; [t=DISCHARGE 

2.1-67 



( ( 

BAY ANC>-IOVY 

DENSITY(NO. 11000 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
STATJON- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCLUDING 

PATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) <CU M) EGGS LARVAE LARVAE JUVENILES EGGS) 

---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
(1-07/27/76 00:05 2. 4 33. 0 -9';>99. 10. 03 O. 0 O. 0 199.3 O. 0 199.3 
1-07/27/76 00:45 2. 4 25. 0 -9"?99. 10. 0:;:; O. 0 O. 0 O. 0 99. 2 99. 2 
0-07/27/76 00:45 2. 4 33. 0 ..... 9~/·;>9. 10. 47 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/27/76 01:25 2. 3 26. 0 -9999. 10. 29 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/27/76 01: 25 2. 3 34. 0 -999';>. 10. 12 O. 0 o. 0 O. 0 O. 0 O. 0 
1-07/27/76 02:05 2. 2 25. 4 177. 9. 82 O. 0 O. 0 O. 0 203. 7 203. 7 
[1-07/27/76 02:05 2. 2 33. 0 -9999. 10. 29 0.0 O. 0 O. 0 O. 0 O. 0 
1-,07/2717 (;; 17:38 1.3 26. 0 178. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
[\-07/27/76 17:38 1.3 33. 0 -~/999. 9. 95 O. 0 0'.0 O. 0 O. 0 o. 0 
1-(\7/27/76 18: 16 1.2 26. 0 -9999. 9. 86 O. 0 O. 0 O. 0 O. 0 o. 0 
'J-07/27/76 18: 16 1.2 33. 0 -9999. 10. 25 0.0 0.0 O. 0 0.0 O. 0 
I -07/27 /,ll~ 18:54 1.2 26. 0 -~J9'?·? 9. 95 O. 0 O. 0 100.5 O. 0 100. 5 
D--07/27/7/:, 18:54 1.2 33. 0 -999';1, 10. 25 O. 0 O. 0 O. 0 O. 0 o. 0 
1-07/27/76 1;': 37 1.2 23. 0 -';''';>9';;. 10. 16 O. 0 O. 0 O. 0 O. 0 O. 0 
0-07/11/7/::. 1;'; 37 1.2 :::3.0 -'i9-;i9. 10. 74 O. 0 o. 0 93. 1 O. 0 93. 1 
1-07/27/71;. 20: 13 1.2 2:3. 0 -999';i. 10. :::5 o. 0 o. 0 O. 0 O. 0 O. 0 
D-07/27/76 20: 13 1.2 ::;:::3. 0 -9999. 10. 21 O. 0 o. 0 O. 0 O. 0 o. 0 
1-07/2'7/7.';, 20:53 1.5 25.0 -~J9-;J9. 10. 38 0.0 O. 0 o. 0 0.0 O. 0 
[1-07/27/76 20:53 1.5 32. 0 -9-;/5/9. 9. ',,0 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/27/76 21: 33 1.8 25. 0 -99;/9. 10. 25 O. 0 O. 0 O. 0 O. 0 O. 0 
(1-07 /"::~7 17 (;.. 21: 33 1.8 32. a -9999. 10. 12 O. 0 o. 0 ~/a. S O. 0 9:3. 8 
1-07/27.176 22: 13 1.9 2S. 0 -9999. 10. 0:3 O. (I O. 0 O. I) 99. 7 ";19.7 
D-07 /27 /7/;. 22: 13 1 q . , 32. 0 -9999. 10. 4:3 O. 0 O. 0 O. I) O. 0 o. 0 
1-07/27/76 22:53 2.0 25. 0 173. 9. 99 O. 0 O. 0 O. 0 O. I) O. 0 
D-07/27/76 22:53 2. 0 32. 0 -~J-;I';>';J. 10.0:3 O. 0 O. 0 99. 2 O. 0 99. 2 
1-07/27/76 23:25 2. 1 25. 0 -;J'~J99. 10.0:3 O. 0 o. 0 O. 0 O. 0 O. I) 

[1--07/27/76 23:25 2. 1 ~:3. 0 --;J~J99. 10. 12 O. 0 O. 0 O. 0 I). 0 O. 0 
1-(17./2:";;:/76 00:05 2. 3 25. 0 -99'j~l. 10. 0$ O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/2:3/76 00:05 '? "'=" ...... oJ 3:;:.0 -9999. 10. 42:: O. 0 O. 0 O. 0 O. 0 O. 0 
1 -07/2:;:/76 00:45 '?' r:o _. oJ 25. 0 -·?99·? 10. 29 O. I) O. 0 O. 0 97. 1 97. 1 

I"'INTAKEiD"'DISCHARGE 

2. 1-68 



( ( 

BAY ANCHOVY 

DENSITY(NO. /1000 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
STAT ION- TIME TIDE TEMPERATURE CONDUCTIVITY VOLUME YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (DEGREES C) (MICROMHOS) (CU M) EGGS l.ARVAE LARVAE JUVENILES EGGS) 
----------- -------- ----------- ------------ ------ -------- ------ --------- -----------
[1-07/28/76 00:45 2. 3 31. 0 -9999. 10. 47 O. 0 O. 0 o. 0 0.0 o. 0 
1-07/2:=.:;76 01: 25 2. 3 25. 0 -9999. 9. "i/5 O. 0 0.0 O. 0 O. 0 O. 0 
D-07/28176 01: 25 2. 3 31. 0 -9999. 10.0:3 O. 0 o. 0 O. 0 O. 0 O. 0 
1-07/28/76 02:01 2. 3 25. 0 171= •. 9.90 O. 0 O. 0 O. 0 O. 0 O. 0 
D-07 /2:3.17 6 02:01 2. 3 31. 0 -99-;/9~ 10. 38 0.0 O. 0 0,0 O. 0 o. 0 
1-07 12:~/76 17:32 1.5 26. 3 177. '? 7S O. 0 O. 0 102, 3 O. 0 102. 3 
1)-07/28/76 17: :;:2 1.5 33. 0 -9999. ·;t.95 O. 0 o. I) O. 0 O. 0 o. I) 
1-')7/2;3/76 18:08 1.4 26. 0 -9"'99. 9. 86 O. I) O. 0 0.0 O. 0 o. 0 
D-(l7/2:3/76 18:08 1.4 :;:3.0 -9999. 9. 61 O. 0 O. 0 0, 0 O. 0 O. 0 
I -Oi' 128/7 6 18:48 1.3 26. 0 -';"$'99. 9. 82 O. 0 O. 0 O. 0 O. 0 O. 0 
[I_.f)? /'2:::176 18:48 1.3 33. 0 -999';>, 10. 29 O. 0 O. 0 O. 0 O. 0 O. 0 
1-07/2:::176 19:26 1.2 26. 0 -9-;/':'19. 9. ';'IS O. 0 O. 0 100. 5 100. 5 201. 0 
[1-(17/2:3/76 19:26 1.2 3:3.0 --;1'1';1"7'. 10.21 O. 0 O. 0 9:~:. 0 O. 0 98. 0 
1-·,7/2::;/76 20:05 1,2 25. 0 -9999. 9. '10 O. 0 O. 0 202. 0 O. 0 202. 0 
[i-C7/2;3..176 20:05 1.2 33. 0 -9999. 10.51 O. 0 O. 0 O. 0 O. 0 O. 0 
! -O?/2==:'/7.~ 20:42 1.2 25. (I -9'1'>'9. 9. 73 O. I) O. 0 102. 7 O. 0 102. 7 
(I-tj7 '/2~~~;/7 6 20:42 1.2 33. 0 -99';>9. 10. 29 O. 0 O. 0 o. 0 O. 0 O. 0 
! -07/2::;/7 t. 21: 22 1.4 25. 0 -9999. 10.21 O. 0 O. 0 O. 0 O. 0 O. 0 
[J-Oj' 12:-::/7 C' 21:22 1.4 :33. 0 ..... ;/999. 10. 34 O. 0 O. 0 O. 0 O. 0 O. 0 
I-07/28/76 22:01 1.6 25. 0 169. 10. 47 O. 0 O. 0 O. 0 o. 0 o. 0 
D-07/28/76 22:01 1.6 33.0 -9999. 9.99 O. 0 O. ° 0. 0 O. 0 O. 0 
I-07/28/76 22:39 1.8 25. 0 -';/999. 10. :;:8 O. 0 o. 0 o. 0 o. 0 o. 0 
[I-·07/:':'E::/76 22:39 1.8 33. 0 --;/9';>'7. 10. 29 O. 0 O. 0 O. 0 O. 0 O. 0 
1-<)7 / 2~=':/7 6 23: 12 2. 0 2S. 0 -999'1. 9. '~5 0.0 O. 0 0 .. 0 O. 0 O. 0 
D-07/28/7/:.. 23: 12 2. 0 34. 0 -;1999. 1 O. ~ 1 O. 0 o. 0 O. 0 O. 0 O. 0 
I-f)? /2'<.:/76 23:50 2. 1 25. 0 -';/999. 10.34 O. 0 O. 0 O. 0 O. 0 O. 0 
[J-07/:f.:/76 23:50 ~. 1 34. 0 -S"'9';'9. "'il. 9'1 O. 0 O. 0 100. 1 0.0 100. 1 
1-07/29176 00:25 2. 2 25. 0 -9~/99. 10. 34 O. 0 O. 0 0, 0 O. 0 O. 0 
D-07/29/71:. 00:25 2. 2 33. 0 -9'199. 10.21 O. 0 O. 0 0, 0 0. 0 O. 0 
1-07/29 Ill:, 01: 05 2. 3 25. 0 ';;'99'19. 10. :~:4 O. 0 O. 0 0, 0 O. 0 O. 0 

I"'HHAKE; D=DISCHAROE 

2. 1-69 



( / 

BAY ANCHOVY 

DENS ITV (NO. /1000 CU M ) 
~-------------------------------------------------

SAI1PLE TOTAL 
STATION- TIME TIDE TEMPERATURE CONDUCT I V ITV VOLUME VOLl(-SAC (EXCLUDING 

DATE (HR: tlIN) (M) (DEGREES C) (MICHOMHOS) (CU ~1> EGGS LAR·.JAE LARVAE .JUVENILES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
0-07/29/76 01: 05 2. 3 33. 0 -95199. 10. 16 0.0 O. 0 O. 0 O. 0 O. 0 
1-')7F:!9/76 01:42 2. 3 26. 0 177. 10.51 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-07/29176 01:42 2. 3 33. 0 -9'~9'~, 9. 99 O. 0 O. 0 0, 0 O. 0 O. 0 
1-07/2'~/7b 17: :'::8 1.7 25. 0 -9999. to. 21 O. 0 o. 0 195.9 O. 0 195.9 
0-07/2917/:., 17:3:;: 1.7 34. 0 -~'9'~9. 9. 95 O. 0 o. 0 0, 0 o. 0 o. 0 
1-07/::'''/76 18: 11 1.6 25. 4 172. 9. 99 O. 0 O. 0 O. 0 O. 0 O. 0 
[I-,)7/L9/7IS 18: 11 I, I;;, :::: .. ~. 0 -9999. 10. I):;;: O. 0 O. 0 9"'.2 o . .:) 99. 2 
1-·)7/29/71:., 18:51 1.5 2~:;. 0 -9999. ';',95 O. 0 O. 0 O. 0 O. 0 o. 0 
[1-0'//29176 18:51 1.5 :'::3.0 -9',I·n. 9. 95 0, I) O. 0 0, 0 O. 0 O. 0 
1-07/29/76 1~': 30 1.4 25. 0 -'?9·;Jo? 9. E:2 O. 0 O. 0 101. 8 O. 0 101. 8 
[1-<)7/29/7,:- l'y: 30 1.4 3:;:.0 -999';>. 10.25 0, 0 O. 0 0.0 0.0 O. 0 
1 .... 0,· /::";"/7 .~. 20: 13 1.3 25. 0 -9;>99. 10. 08 O. 0 O. 0 9;1.2 O. 0 99. 2 
D-·)~,'/29.17b 20: 12 1.3 33. 0 -9999. ';1,9') O. 0 O. 0 0, 0 O. 0 O. 0 
r-1)7/:6'17~, 20:45 1.3 25. 0 -9·;/~?'? 9. ;~S O. 0 O. 0 0, 0 o. 0 o. 0 
[i-i)'i/::'c'/76 20: 45 1.3 33. 0 -~1":/99. 10. 47 0, 0 o. 0 0.0 O. 0 O. 0 
I-07/~~9/76 21: 25 1.3 25. 1 170. 9. 90 O. 0 O. 0 O. 0 O. 0 O. 0 
[-07/2','/71:., 21: 25 1.3 33. 0 -999;1, 9. :;3.;. O. 0 O. 0 o. 0 o. 0 o. () 
I-'(I/'/::'!9/76 22:45 1.7 25. 0 -9999. 10.0:::: O. 0 O. I) O. 0 O. 0 O. 0 
';)-07/29/76 2.2:45 1,7 33. 0 -9999. 10.51 O. 0 O. 0 9~. 1 O. 0 95. 1 
1--(17 /2':1/7 6 23:25 1 ,:) 25. 0 -5)999. ':'~'. 6~~ O. 0 o. 0 0.0 O. 0 O. 0 
IJ-(I;' /~~:;'-/7 /:., 2:3:23 1.9 33. 0 -";1999. 10. ::5 o. 0 o. 0 O. 0 o. 0 O. 0 
I -·O:'F<I/76 00: 15 2. 1 25. 0 -'7"~'i"9. 9. 99 O. 0 O. 0 O. 0 O. 0 o. 0 
0-·07/-:;'a)./76 00: 15 2. 1 3:::.0 -9999. 10. 12 O. 0 O. 0 O. 0 O. 0 O. 0 
I -()7 ./~:·~('/7 b 00:54 2. 2 2S. 0 -9999. 10.0:3 O. 0 O. 0 O. 0 O. 0 O. 0 
[1-·\)7/::.".,/76 00:54 2. 2 :;::3.0 -999Sl, ~). 90 O. 0 o. 0 o. 0 O. 0 O. 0 
I-07/:::0/7/:, 01: 31 2. 3 25. 0 -';>9';>9. 10.2-;1 O. 0 O. 0 'n.l O. 0 97. 1 
[:-·1)7 /:~a)/7 6 01: 31 2. :3 :;:2.0 -999;1. 10. 03 O. 0 O. 0 O. 0 O. 0 O. I) 
I-07/~:a)/7I:., 02:08 "2. 3 25. 2 172. 10. It:;: O. 0 O. 0 O. 0 O. 0 O. 0 
D-(l71-:;':0/76 02:0:3 2. 3 31. 0 -99~J'"i). II), 21 O. 0 O. 0 O. 0 O. I) O. 0 

I'-"INTAKEi D=DISCHAROE 

2.1-70 



2.2 BOWLINE POINT GENERATING STATION 
ENTRAINMENT SURVIVAL EXPRESSED AS 
ABUl'IDANCE (DENSITY) RAW DATA SUMMARIES, 
1976 



( 

CLUf"E1 y::: 

::;;TATION
Dt,'£:: 

TII'1E TIDE 
(HR: I1IN) (11) 

1-(G/18/76 18: 12 
0-03/18/76 18:06 
1-(':';: / l ;::./"1 I;. 1 ':1', :;:1\-
D-(!3/18/76 19:~5 

1-03/18/76 20:3~ 

[1-03.'18/76 20:39 
I~03/18/76 21:38 
D-03/18 r 7b 21:38 
1-03:18.'76 22:43 
D-0"3/18/76 22:43 
1-('2/18/7 6 23:52 
D-~~jI2/76 23:49 
I--(.';:::/1·~J./71;.. Oi): ~;::: 

0-03119176· 01:03 
1-03/30/76 17:~1 

0··0:,:.'"30/76 U:::: 00 
1··'):::/:~:i)/71:. 19: 14· 
J)"-I::3/S()j 7 6 19: 15 
i--(L:':"':~:":'/76 20: '::;::: 
D--tJ2./80/76 20:28 
l-C':~:/::;:{'/7{;. 21: :33 
D-03/80/76 21:28 
1-03;"31)/76 22:35 
D-0:3./30/76 22:37 
I-03/30/76 23: 1~ 
D--i)3/3(~!'76 23:55 
1-03/31/76 01:00 
0-03131/76 01:00 
1-05/18/76 ~):~) 

D-05/18/76 00:30 

I=INTAKEID~DISCHAR6E 

-0 .. ~. 
-·:'-1,9 

-0. ,~. 

-~/. 9 

-0. :2 
_I~/. '';1 

O. 2 
_'~J. ':I 

O. !:; 
-9 .. ;) 

O. '/ 
-';1, "I 

O. 7 
-9, .) 

o. ~~ 

-9. ':I 
0, !3 

-9, 'iJ 
o .. } 

-9. ';; 
1. 1 

_';J, -) 
1. 2 

-9. '} 
o. ') 

-'il . "';:' 

o. "1 

-9 ... ) 
O. G 

-';1. '~I 

( 

SAlviPLi:: 
TEt1PER,':jTURE CONDUCTIVITY VOLUJvI£ 
(DEf;REES C) (1'1 I CROI'1HO:::; ) (CU 11) 

::::.0 
1:3. 0 .-. ~ 

';" ._1 

12. ~; 
:3. 0 

12. :3 
3. '~I 

12. 5 
4, I) 

1:3. 1 
~:. 5 

12. 5 
:~:. 9 

11.5 
7 ? 

16. 5 
8. 0 
1~ 4 

7. 5 
16, 0 

7. i 
16. 0 

7. 5 
16, 3 

7, ~:;; 

15. :~: 

7. ~i 

13, 7 
16. 5 
21. 0 

-9·;/9'~). 

-'';)';)9';', 
!'j'II). 

-';I';"~';' . 
-';J99''i', 
-99';"i'. 

:;:':::0. 
-·~"~99. 

-99';";i. 
5~;(J. 

-9999. 
-99 ';:' ';J. 

-110. 
-9999. 

130. 
-';199 (:.i, 
-999q 

1/~,~:i. 

-9999 
-99·~)9. 

130. 
-9";/99. 
-'1':"99. 

l,.:.~j. 

-9·~'9·~. 
-9·;"·~J,? 

-'''iI'~i':)9 . 
-9999. 

12:3. 
-";I';'9'i'. 

1::::.20 
7, ::;ri' 

1::::.2.) 
7. ,::.9 

12. -1:3 
7, :39 

12, -13 
7. :~;';I 

15 '~/I;. 

7.6'"9 
1::::.20 

7.1.: .... 7' 
1'1.27 

7. 69 
13. 20 

::::. ',·'0 
15. 10 

::::. ';;0 
13. 20 

:::. ':'-'0 
11. 70 
11. :':1() 
I:!:. 20 

8. ·~/.:) 

15. 1 (l 
7 . .,,0 

1~. 1 i) 
:::. ·;'0 

20. 61 
12. ~50 

2.2-1 

EGGS 

O. 0 
o. 0 
QO 
QO 
QO 
QO 
o. 0 
o. 0 
o. 0 
QO 
QO 
o. 0 
QO 
QO 
o 0 
o. 0 
o. 0 
QO 
o. 0 
QO 
o. 0 
QO 
QO 
o. 0 
QO 
o. 0 
QO 
o. 0 
o. 0 
QO 

DENSITY(NO. 11000 CtJ 11 

YOL/(-:3AC 
LARVAE 

QO 
0.0 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
0.0 
QO 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
0.0 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 

LARVAE 

QO 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
no 
QO 
QO 
QO 
QO 
no 
O. 0 
QO 
0, 0 
QO 
0, 0 

,0.0 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
QO 

160. 0 

.JtJVEN r LES 

O. 0 
QO 
o. 0 
0, 0 
no 
QO 
0.0 
QO 
QO 
o. 0 
o. 0 
0, 0 
QO 
o. 0 
QO 
o. 0 
o. 0 
o. 0 
no 
o. 0 
o. 0 
QO 
QO 
QO 
QO 
O. 0 
o. 0 
o. 0 
o. 0 
QO 

/" 
" 

TOTAL 
(EXCLUDING 

EGGS) 

0, 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
o. 0 
o. 0 
0, 0 
O. 0 
o. 0 
o. 0 
O. 0 
O. 0 
o. I) 

I). I) 

o. I) 

0, 0 
O. 0 
0.0 
o. 0 
O. 0 
o. I) 

160. I) 



( 

CLUF'EID3 

:::;TATION
Dr-.T!: 

i-()5/19/76 
D-O~/19/76 

!-(S/'Z0f76 
D-~)r:; /~-:-:O (71:... 
I -o~:; ... ·~7~,~·/7 r':. 
0-·')~.'· 1/76 
I-O~~" ~/76 

[-·03, ~/76 

1-05/ 1/76 
D·-·)~:;/::'1/7 /:.. 
I--(,~:a/2Jl./7.~. 

D-!~3/2·~.!76 

I-j)~/~5/7b 

1)_. :,t':/·:~~:~/7/:1 

1-05./25/'76 
D-0~/25i76 

I-O:;/2S/76 
D-~3/2~/76 

I'-0~/'2~/'l6 

D-,(,S,'25/76 
I -~i)l~r "':':::~~.Fl::' 
D-O~~i"~~/7,~ 

I-!)~!'~S/7b 

D-;:'~~!':d~/7b 

! -.,)~~~ /::.::(::. /7 .~. 
D .. -(:.1 ~~~./ ~~ r':.'/ '7 l~. 
I --(.I~:.i /::(~./7 .~. 
[I-I.): .i/:::l;. /7/':. 
I -('~5/:~,~:./7 I;. 
D·-:)~~:.l~~I~,/7 to 

Tli"!E TIDE 
(HFi: I'll N) ( i'I) 

23: l~ 
;~:;;: 13 
01: 11 
01: 11 
17: ~':i~:=i 

17:~S 

19:~O 

19:40 
22:04 
22:04 
2:~;: J7 
2:::::~7 

01: 1:;: 
01: i :::; 
17: 15 
17: 15 
1:3: :"::5 
1 :::: :3~.:.i 

21: 00 
21: 00 
22: :2~ 
22: 2.:~ 
23: 11:::! 
2:3: -1:::: 
17::')0 
1 T ::;() 
t·;,: 17 
1';': 17 
20: 4/:. 
20: 4·6 

-(1.3 

-':",9 
i). 0 

-9. '~I 

o. ~::; 

-9. ':.' 
(.\. :3 

-.;~. '9 

0.7 
-';'. ':.' 

(t, .It 
-'7',9 

O. :2 
-';", 'it 

iJ, :3 
-'~/. 9 
('.7 

-·;,.·.9 
1. 1 

-'?I. ':-', 
1.0 

-.~:. ':,' 
O. 6 

-9. '::' 
O. 2 

-'::',9 
O. 7 

-9. ':,I 

O. :::: 
-';.', '"if 

r'··Hrrm:'E; D=DI!;:;CHARGE 

( 

SAI'1PLE 
TE!'iPI::H,\ TURE CONDUCT I V I TY VC'UJlvlE 
(DEGF:EE:3 C) ("'j I CROj'IHO::;; ) (CU 1'1) 

1~::; .• 0 
21.5 
14. ::; 
1'1.0 
15.:=: 
23. 5 
16. 4 
2·f1.O 
1l:., 5 
2::::. 5 
1 ~" ~~i 

21. (I 

lb.5 
2\).0 
1/.0 
2'L 5 
16.5 
22. ~~ 

1t., 5 
21. 0 
1/:., 5 
~.O 

16. 0 
19. 5 
1~ 5 
26. 0 
1~.5 
26. 0 
16. 5 
~O 

140. 
-·"i!'':~/·;'I·:.~1 

140. 
-·i'·;I·:':··~/. 

130. 
-9'::/·~~·::J. 

1:'::0. 
-·;J·:'i9'~'. 

1 ::::0. 
-9·:'t·~.~'·~/. 

-·:J9·~)':'-' . 
-9':"';";'. 

130. 
-'::";"';)9. 

120. 
-99';'i';'. 

122. 
-9999. 

120. 
-99·:')··~}. 

1 :20. 
-9';":;"9. 

120. 
-9·~J99. 

160. 
-9999. 
-9999. 
~999~ 
-9999. 
--9';"':;'9 

20. 05 
12. 00 
20. 05 
11.40 
17. 78 
12. 50 
18. 73 
12. 70 
1& 33 
12. 20 
18. 25 
12. 40 
20. 05 
12. 50 
18. 73 
12.70 
1 :~:. 7.3 
13. 20 
18. 73 
1:3.60 
H::.7.:': 
1 it. 0-) 

1','- ':::0 
1 :~:. ::::0 

20. 1~,7 

12.80 
1::::. 4 ';1 
11. 50 
19. ';')6 
11. 612 

2.2-2 

EGGS 

O. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
o. 0 
o. 0 
QO 
O. 0 
o. 0 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
o. 0 
QO 
0; 0 
QO 
O. 0 
o. 0 

DENSITYCNO. /1000 CU M ) 

YOLK-SE=K: 
L{-)FN{~E 

O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
O. 0 

UIRVtlE 

O. 0 
O. 0 
QO 

87. 7 
QO 

160. 0 
QO 

157. 4 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 

147. 1 
O. 0 
O. 0 
o. 0 

~Q8 

O. 0 
o. 0 
O. 0 
O. 0 
QO 

86. 2 

. .JUVENILES 

QO 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 

( 

TOTAL 
(EXCLUDING 

EGGS;) 

O. 0 
O. 0 
0.0 

87. 7 
O. 0 

160. ,) 
O. 0 

157. 4 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

147. 1 
O. 0 
O. 0 
O. (I 

300. f3 
O. 0 
O. 0 
O. 0 
O. (I 

O. 0 
86. 2 



CLUH:.1 [I::; 

:;;T (. T I 01'1-
Dt,TE 

TI~E TIDE 
(HR:MIN) 1M) 

I-05;1~/76 23: 15 
D···i><:--;/!'.i/76 2:::: l~i 

1-0~.(2(1/76 01: 11 
rl·-'::~::;/:::O/'76 01: 11 
I-O~./24/76 17:5~ 

D-,)7~/2~/76 17:~5 

l--()I'~; 1: .... :>1·/76 1 .~.: .. 1.) 
[.·-{:·3/2~/76 19:~·O 

1"-0:;f?~/7h 22:04 
D-G5'24/76 22:04 
I --c,':; ... :!.J~. /j- .r::. 2:3: ~7 
D-~~'~.i:;~/76 2.3:~7 

I --.:"':,,/ ~~5/-l,~. 01: 1 ::;: 
[1- ': :,:, I .2:-.i/76· (; 1: 1 :;: 
)-i)'~;f:'~~~~/76 17: l~j 
[1- ;~: j/ ~;:~:~/l /:. 17: 1 ~_t 

_ .. ,',-,,:;, -:-_~/ -w 1:::. :~:~~; 

n-'Y.:;/:~~~/7/:, 1:3: :~:~~; 

1--'( J"~' :' .'::J::;/ :' {~, 2 i : (H) 

D-05;2~/7b 21:00 
::L-CI·:':,/2,~~i/7/::.. 22: :.~~ 
D-·~3!25/76 22:25 
[-!:'5/2~J'76 23:48 
D-0~i2~/76 23:~8 

1-0~.~~~/7,S 17:50 
D--GSi2G/76 17~50 

! -C~=· <~"./7 6 1',': 1 7 
U-·('!:;/<:;:I::'/7/~. 1'7': 17 
I·-(\5/2b/76 20:~6 

~-O~/26/76 2():46 

I·INTn~Ej [~DISCHARGE 

-0. '_ 
-9. ,;;. 

o. C, 
-'::'. '~' 

o. ~; 

-':1 '::' 
o. :::: 

-';1, ,~. 

O. , 
-9. 9 

O. 4 
-.~j, ':,/ 

o. ;: 
-9. ';.: 

O. ::: 
-'~i, '~: 

O. 7 
-9, ,:., 

1. 1 
_';J. ~J 

1.(1 
-9. ';i 

o. {. 
.... ·9.9 

t). ~~ 

-·il .9 
O. 7 

-';".0;; 

O. t: 
.-''il. ':i 

( 

:::HI'IF'LE 
TEMPERATURE CONDUCTIVITY VOLUME 
(DEGREE::; C) ( 11 I CROtiHO:=:; ) (CU 11) 

15. 0 
21. 5 
14. 5 
1~ 0 
15. 8 
2.3. 5 
16. 4 
2~. (I 

1,':,.5 
:::::. ~:; 

11:. •. ;.:; 

21 (I 

11:. .. 5 
20. 0 
17. 0 
24. 5 
16. ~ 
22. ~i 

16. ~:i 

21. 0 
16,5 
20. 0 
16. 0 
19. 5 
16. 5 
26. 0 
16.5 
26. 0 
16, 5 
26, 0 

1·'1 (I. 
-9·~I''i-''i'. 

140. 
-'::/';"9'r. 

13(1. 
-''il'~'''9'::J. 

1::;:0. 
-9999, 

1::;:0. 
-'P9·:';9. 
-999';·,. 
-9';")9. 

130. 
-''i'':'I';'';'. 

1 ::.) 
-';:";"'::"9 

122. 
-9999. 

120. 
-9999. 

1'20. 
-';:J99';J, 

1 ::0. 
-99';:"9 

11:..0. 
-999';'. 
-~J"::19·;). 

-':"99':'''. 
-99'~)';:', 

-'~'999. 

20. 05 
12.00 
20.0::3 
i 1. 40 
17.7;:3 
12. 50 
18. 7:':': 
12. 70 
U:::. :::3 
12. 21.~) 

H::.25 
12. '10 
20. 05 
12. !:30 
1:::. 7::': 
12.70 
1::::. T=.: 
1:3. 2n 
1:::. ,':;: 
1:3. 60 
U::. 73 
14. 00 
19. 3~) 
13. ::;:,) 
20. /,:,.7 
12. :::::0 
1 :::. '/',' 
11 50 
19.96 
11. 6<) 

2.2-3 

EGGS 

O. 0 
QO 
o. 0 
o. 0 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
o. 0 
o. 0 
o. 0 
QO 
QO 
QO 
o. 0 
o. 0 
QO 
QO 
QO 
QO 

DENSITY(NO. /1000 CU M ) 

YOU':-SAC 
U,RVAE 

QO 
~O 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 

LARVAE 

o. (I 

o. () 
o. (I 

E:7.7 
O. 0 

160. I) 
O. 0 

157. 4 
O. 0 
O. 0 
O. (I 

O. 0 
O. 0 
O. 0 
O. 0 
O. (j 

O. 0 
O. :) 
O. (I 

14·7. 1 
O. 0 
O. 0 
O. 0 

300. :::: 
O. I) 

O. 0 
O. 0 
O. 0 
O. 0 

86. 2 

.JUVENILE:::: 

o. 0 
QO 
QO 
O. 0 
QO 
Q(I 

QO 
QO 
Q 0 
QO 
O. (I 

QO 
O. 0 
O. 0 
o. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
ao 
QO 
Q 0 
O. 0 
O. 0 
O. 0 
o. 0 
Q 0 
O. 0 

TOTAL 
(EXCLUDING 

EGG:::;) 

QO 
O. 0 
O. 0 

87. 7 
QO 

160. 0 
O. 0 

157. 4 
QO 
QO 
QO 
o. 0 
Q 0 
O. 0 
QO 
o 0 
o. 0 
O. 0 
O. 0 

147. 1 
~O 

O. 0 
QO 

300. 8 
QO 
QO 
O. 0 
O. 0 
O. 0 

86. 2 



( 

CLIJPEI D:;; 

:::";'(',;" ION
D;\TE 

J -05/21::.,/7 f:.. 
[1--05./2 .. :./7.-;. 
1-'03,'26/"76 
[)-05/26./76 
1-05/27/76 
D-05/27/76 
T-(~6j02/76 

D-C'b/0l/7b 
I-()~/02/76 

D-06/')2/76 
!-06/02/"76 
D-06/02/76 
J-O~j03/76 

D-06;'.)3.,'76 
1-06'03/76 
D-(,.:. /i)::: /7l:. 

1-0~r0~/76 

~-Ob.i')·3/76 

I-0~i03/J6 

D-06/03/76 
1-06/03/76 
D-06'03/76 
1- /)6/08/76 
D--I)6,'i:13j"76 
1-0bf~3f76 

D-06/~3/76 

1-06/03/76 
D-06/03/76 
1-06/04/76 
0-06/01176 

TIME TIDE 
(HR:MIN) 1M) 

22: 1:3 
22: 1:3 
2:;:: :;:,~. 

23: ::::'';. 
01:02 
~)1:02 

21:0~ 

21:0~ 

22:23 
22- 2~j 

23:57 
2:::: ~57 
01: 1::; 
01: 1:::; 
17: 12 
17: 12 
1::::: 12 
H::: 12 
19:01 
1':': 07 
19:5:3 
19:~8 

21: 17 
21: 17 
22: 17 
22: 17 
2:3: 13 
2:~:: 1:::: 
00:07 
00:07 

o. -;:; 
_':'.'. ';i 

O. 7 
-':,', ';.' 

O. :::: 
-9. ':'1 

O. 0 
-9. 9 

O. 4 
_'~J. 9 

O. ::=: 

-9. -;; 
1. 1 

-';1, 'y 
O. ~ 

-';", .:; 
O. :;; 

-''i', '~I 

O. 1 
-9. ';-
-0. 1 
-0. 1: 
-0. :2 
-·';./.9 
-0. ;~ 

-''iI, '~' 

-0. :;:, 
-9 . . ~. 

o . .Ij 

_';J, ";:' 

I"·INT{~!:E; D"'DISCHAROE 

(-, 

::;AI1PLE 
TEMPERATURE CONDUCTIVITY VOLIJI'lE 
I DEGREES C) ( ivil CHOI'1HO::: ) «(:JJ 1"1) 

11: •. 4-
:::'::2. ~s 

11.':" I) 

21).0 
16. 2 
19.5 
17. 0 
24. 0 
1'1.0 
2:~. 0 
17. 4 
2Q 0 
17. 0 
~O 

17. 3 
24. 0 
17. ~ 
25. 0 
17. 0 
25. 0 
17. 0 
2~O 

17.2 
23. 5 
17.0 
2~:. 5 

. 18. (I 

2:3.5 
17.0 
21. 5 

1';.0. 
-9·;"9':}. 
-';i·:~·99. 

-99·;1·~. 

160. 
-':")999. 

190. 
-9';:'99. 
-9999. 
-9·~i·;J9. 

175. 
-999'·~). 

1::::0. 
-999';1, 

1:::;0. 
-'9·~-'9'i1. 

-999·~j. 

..... ·;.·999. 
-';-"~J'7"~'. 

-';)'~J'';.i''::'. 

-"i'9'~J';) . 
-9';";-'9. 

1 7~':;. 
-9·~99. 

-·9·~·99. 

-·9·~/·;J9. 

_'~)·~J'~J';:I. 

-$"~/·;I":;I. 

-9';/99. 
-99':'19. 

1-:'1.05 
11. 70 
17. 7::: 
1~. 2(1 

20. O~5 
11. ::::0 
17.7:3 
1:3. :3S 
1:3. 7:-': 
13. ::::5 
1:~. 7:;: 
1::::. 8~3 
1f:.. :::5 
13. :::~i. 

18. 73 
13. :::;:, 
1:::. 25 
1:~;. :::5 
18. 7::': 
13, :::5 
1','.30 
1::::. :;::5 
15. 15 
1 ::::. :35 
21. 07 
1 :3. :::~_i . 
I','. 71 
1:3. :35 
21. 07 
1:3. :=;!] 

2.2-4 

EGGS 

O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
0.0 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
QO 

DENSITY(NO. /1000 CIJ 1'1 ) 

YOLK-SAC 
LARVAE 

O. 0 
QO 
QO 
0.0 
O. 0 
QO 
0.0 
O. 0 
QO 
QO 
0.0 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
QO 
QO 
QO 
O. O. 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
QO 
QO 

LARVAE 

O. 0 
256. 4 

O. 0 
17a 6 

QO 
QO 
O. 0 

7? ? 
QO 
QO 
QO 

72. 2 
O. 0 

7? ~ 
QO 

144. 5 
QO 

7? ? 

QO 
7? ? 

O. 0 
433. 3 

O. 0 
216. 7 

O. 0 
QO 
QO 

7? ? 

QO 
O. 0 

. .JlIVEN I LE:3 

O. 0 
QO 
0.0 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 

TOTAL 
(EXCLUDING 

EGGS) 

QO 
256. 4 

QO 
·178.6 

O. 0 
O. 0 
O. 0 

7? ? 

O. 0 
QO 
O. 0 

72. 2 
O. 0 

7? ? 

QO 
144. 5 

O. 0 
7? ? 

O. 0 
7? ? 

O. 0 
43~ 3 

QO 
216. 7 

QO 
O. 0 
QO 

7? ? 

O. 0 
QO 



CLlJF'E IDS; 

:;.;-1;)"1 1 OtJ
));""fL:: 

J--06/04/76 
n·-~).~/'~-'·4/76 

l-~)'~. '1"7/'7,~ 

n"'(l,: /,)7/7/:.:. 
!-0~,···~~7/76 

LI--4·:'.~.'·::)7/76 

7. -(I;:. /I~l'~: ,/7 ~::. 

D-O~./")7/;{, 

I ... (; '~'.I··I:;7 ./7.':. 
[1-.. :.(., ,. ).,.-,,,, r:. 
~ .. ':~" :: ..... «: :";' ::. 
D ._.) ·~;1./·:'7 '/7:~, 

.• ).::. ,.. :.: .. , 7.1 I .;. 

rt--,~··~ . '.,.1/ ,/76 
! __ t-:.~. /4Yl /7,~, 

D--'.:'\~./t)7 /7,:. 
i . -. .(. /(:·~;/7/~, 
D-(6/J~!'76 

I·-i)6.(~.~8/76 

n-('6/.:1~/76 

·~'-1.=1.~. /I::::;/?;~, 

D - (~,~ ,/ :).:-:: /:: l;,. 

l'-'\=;'~'..' (1::::/: /..:. 
D-·~6!('8./76 

1--('6/(:8/76 
D-06/08/7b 
1-06/08/76 
D-06.f~)8./76 

T -(;:;·./0:::: /71.:.. 
D-O,~ . ./O:::: )'71::.. 

TIME TIDE 
(HR:MIN) . (M) 

01: 0.;: 
01: (';3 

17:~2 

17:52 
18:39 
18:39 
19:~2 

19:22 
20:09 
~O:09 

:O:S9 
20:59 
22: .(:f.:. 
'2::;~: i!6, 
:::::. ::::0 
2:::: ::::0 
(1): 1'~; 

00: 15 
()1:07 
01:07 
16:41 
16:~1 

17: :2~:.:~ 

17: ;~:~~ 
18:21 
18:21 
19:07 
19:07 
19:59 
19:59 

O. (;. 
-'::', ':, 

O. -; 
--9 .. ~:-

(J. ::: 

-';/. ';> 
0, f' 

-9, ~. 

O. I 

-'~". '~' 

C, . .::. 
.-';,1. ';' 

O. I 

-9, '~: 

O. (I 

-';:i. ';, 
O. () 

-':,.:'.9 
-0. 1. 
_oil. ':.' 

o. ;: 
-9. ';1 

O. ~:; 
-'~I ';1 

o. 
-9. 9 

.). :::: 
-9. 9 

O. ';1 
-9, ':~ 

J~lNTr~E;D=DISCHARGE 

( 

S(llvlF'LE 
TEMPERATURE CONDUCT r V I TY '.IOLUlviE 
(DEGREE:;:; C) (1'1 I CI~OI"!!-!O:; ) (CI_' 1"1) 

17. It 

21. 0 
1::;:. 7 
'27. 5 
I','. 0 
2·::·,5 
1:=':.5 
2:i,5 
1::::. :::: 
2!j. t) 

1 ::;:. :=:: 
2!Si. 0 
1 ::;:. 1 
23. ~:j 

1::::,5 
.-::,.-, ~ _.'-. ,-' 
18. 0 
22, 0 
1& 0 
21. S 
19. 0 
24. 0 
1~ 0 
L~). () 

1:::. ~::i 

2(: .. , ~) 

1 :::. 5 
2::;:,0 
1:::.5 
2;::.0 

170. 
-'";1'::'99. 

1/::.0. 
_';J'~;':;:}':). 

-99':·"9. 
-9''i,';'!'~/, 

-99';;';"', 
-99';"9. 

t 6'). 
-9'::";'9 
-';1')'";:":'" 
-''"iI'~)oi''~/. 

11: .. 0, 
-':'I9';)'~i, 

-·9999. 
-';":-";'9 
-':':":"':;;'9. 
_':"'~I':'".~) 

'·'9999. 
-9999, 

1~5. 

-9999. 
-999~ 

-"i.'-;-';i':". 
-"'i:~~. ,~~ .. =). 

-9"i'·::1·~-'. 

-9';l'~/9. 

_·:'I·~J'~i':'J. 

-'':.;';''9';'. 
-9';':"';)';1, 

19. ::::::: 
13. 8~ 

7. 37 
13. 70 

8. 71 
12. 90 
~ 73· 

13, 20 , 
1. -13. 

12. GO 
8. 81 

13. 40 
8. 51 

13. ~O 
8. 22 

12. 90 
4. 02 

12. 20 
10. 30 
1'::. !::~O 

13. 73 
14. '10 
12. ::;:::: 
1:L.60 
1 ~~;. 9b 
1~. 60 . 
l~j. 96 
16. ',:0 . 
13. 7:;: 
1~3. 2-.) 

2.2-5 

EGG::: 

O. 0 
QO 
QO 
O. 0 
O. 0 
no 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
o 0 
D. 0 
O. 0 
O. 0 
O. 0 
O. 0 
0, 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO· 
O. 0 
QO 

DENSITY(NQ 11000 CU M ) 

YOLK-SAC 
U)F;VAE 

O. 0 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
o 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
o. 0 
no 
QO 
QO 
O. 0 
QO 
no 
O. 0 
O. 0 
QO 

LARVAE 

O. 0 
288, ';I 

QO 
QO 
QO 
QO 

174. 4 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 

77. 5 
QO 

82. 0 
O. 0 

148. 1 
QO 
QO 
QO 
O. 0 
O. 0 

64. 1 
O. 0 

~39. 2 
7'7' q 

c.~3. !3 

.JUVENILES 

O. 0 
0.0 
QO 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
QO 
QO 
o 0 
o. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
QO 

TOTAL 
(EXCLUDING 

EGG::::) 

O. 0 
2::::::. ';:, 

QO 
O. 0 
QO 
O. 0 

174. 4 
O. 0 
QO 
QO 
O. 0 
QO 
o 0 
O. 0 
O. 0 

77. 5 
O. 0 

:::2,0 
O. 0 

148. 1 
O. 0 
0, 0 
O. 0 
no 
o. 0 

64. 1 
O. I) 

59. 2 

72 .. " 
65. 8 



r·· ..... , 

CLUPE.l(tS 

:::T{\TIOf'.l
[lATE 

1-06/08/76 
D-06/08/76 
1-06/03/76 
!)-06/08/76 
I-C6/U8/7b 
D-06/08/76 
i-06/0~/'76 

D-Ol,./09/76 
!-OS/09/76 
D--~),.~ .. /G9/7/':' 
1-06/09/76 
D-06./09/76 
1-06/09/76 
D-06/09/76' 
I-C6/09/';6 
D-06,'09/76 
I--(I,~!'09j76 

D-06/09/76 
I-06/~9/76 

D-06./09/76 
1-06/09/76 
D-06/09/76 
1-06/'09/76 
D-O;S/(·~/7~ 

1--06)'0)/76 
[1-06./09/76 
I-O~/l0/76 

D-06/10/76 
1-06/10/76 
D-06/10/76 

TIME TIDE 
(HR:MIN) 1M) 

20: 118 
2(); ·~8 

22: :"26 
22:26 
:-;:3: 15 
2::::: l~i 

00:04 
00:04 
00: ·1:::: 
00: '18 
17: 1~.:i 

17: 1~.5 

1::;: 11) 
1:;::: 10 
18: ~i9 
1::,:: ~:::;';' 

1 '~f: ,~9 
1 'i/: '1',1 
20::;:9 
20: :~:9 
21: 27 
21:27 
23: 0 .... " 
2:'.::: 04 
2:;::: I!'~I 

23:4-9 
00:43 
00:43 
17:08 
17:08 

-9. ~:i 

O. <;. 
-9 .. :) 

O. .3 
-9. 9 

O. 2 
-';1,9 

O. I.) 

-'~'. '"'i! 
O. 0 

-':". ·:.i 

O. ~:.; 

-';1. ';1 

O. ::;: 
_·~/. ';1 

O. ';1 
-9. '-;} 

1. r) 

-'9.9 
1. . .) 

--9. '~I 

O. ;: 
._."i ... 9 

O. 7 
-'':.1. ':.' 

O .. :::: 
-·~/. '3) 
-0. :=; 
-9. -;> 

I'~INTAKEi D"-'DISCHARGE 

( ._', 

:;::At'IPLE 
TEHPERATUF:E COhl(lUCTIVITY VOLUI'iE 
(DEGREE:::: C) (tH CROI"IH08 ) (CIJ t1) 

18. 9 
28, 0 
I~ 0 
no 
18. 8 
~.O 
la I:,. 
2:::;.5 
18.0 
22. ~j 

1';-.'. 2 
2f=., 5 
19. (I 

29. 0 
I';'. I) 

29. !:,i 

19. 3 
27. 9 
lq ? 

no 
19. 0 
27. 2 
19.0 
2:::,0 
19. 0 
2'":,'.0 
1:;::. :3 
2::::.5 
10:) ? 

29. 0 

1~,O. 

-';1'";1'';)';1. 

-9'?'-;"9. 
-'99~-"~i. 

-999':", 
-;1';;99. 

I~)O. 

-''iJ 99';:1 , 
-9'~)99. 

-99'::";1, 
160. 

-9·~/9·;i. 

-99~/9, 

-'';.;9'":';9. 

-9'~'9'::'. 
-9':.:'99, 

160. 
-'";19'-;·'9. 

140. 
-';.:t';'9o':;,. 
-';:":;'99. 
-9'-,.)';:'9. 

1,':,0, 
-";/'":'-"99. 
-'i"~/9':::, 

-999'"iJ. 
11;;,0. 

. -9';1':"':". 
1~,5. 

-9':~/9';J, 

l.tt. O!~ 

1'l. 'H) 
12. 43 
14. ::::1) . 
12.4:3 
13,40· 
1 :;:, 7:'3 . 
1:3. ':'0 
13. i':3 
1::'~. 4() -

::::. (,7 
1:3. 2::: 
10. ::::1 
1 :3. :=:~~i 

13. ::::t .. 
1 :::, ::;;~.:i 

I:.;. 10 
15. 00 
1~::;. 10 • 
1 'I. 1::::· 
1::::. 20 . 
17.43 \ 
11. 70 ' 
14. 42 

:::. ::;: 1 ' 
1:::::. ::;:5 

7. !:il 
13. :::~..:i 

1::::. 7:3 
12. :::;6 

2.2-6 

EC,OS 

QO 
QO 
QO 
QO 
0,0 
QO 
QO 
QO 
0,0 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
o. 0 
O. 0 
QO 
QO 
QO 
QO 
0.0 
0.0 
0.0 
QO 
QO 
O. 0 
o. 0 

DENSITY (NO, 11000 CU M ) 

YOLK-8AC 
LARVAE 

QO 
O. 0 
QO 
0, 0 
QO 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
0, 0 
I). 0 
O. 0 
o. 0 
QO 
O. 0 
o. 0 
QO 

LARVAE 

O. 0 
~O 
QO 
QO 
QO 
O. 0 
QO 

71.9 
QO 

64. 9 
QI) 

O. 0 
QO 
O. 0 
QO 
O. 0 

66. 2 
66, 6 

O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 

144. 5 
QO 
QI) 

,JUVENILES 

O. 0 
O. 0 
QO 
QO 
O. 0 
0,0 
QO 
O. I) 

QO 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
0.0 
O. 0 
QO 
QO 

TOTAL 
(EXCLUDINI3 

EGGS) 

O. 0 
o. 0 
o. 0 
0, 0 
O. 0 
0. 0 
O. 0 

71. 9 
O. 0 

64. 9 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

61:,., 2 
/:.,6.6 

O. 0 
0, 0 
O. 0 
O. (I 

O. 0 
O. 0 
O. 0 
0 .. 0 
O. 0 

144. 5 
O. 0 
O. 0 



CLUPElr::: 

:::.Tt'HION
nr,TE 

1-06/10/76 
D-06/10/76 
1-(1.::'/1 (,/7 .:~. 
I)--O:.:./}I) /7/:. 
I _f)./:_ f 1 0/71.:.. 
D-{) Si' 1·);" /.:. 
1,-,\';::'.:' .l(J./71:.. 
D ~·('.~·/1()/·7.'.;. 

~·-C ':,/l'')/71.:.. 
n-·~\'I :./ 1 ()/7r':. 
7-1::·S/!O/71:.. 
!J-·(·I~.f 10/71=. 
I -1:,.;. /' 1 (1/7l:.. 

D--I).';../ 1 1.)/7/;." 
1-06 ...... J.C./7;.:. 
[t-(J<: :. /7 I~. 
1·-0~,./ii./7~ 

rl-'~.~./ljJ·7b 

I-,:16(1~i76 

0-06/i~/76 

i-06/1~;76 

n-OS/l1/7~ 

i-!)i,/1~/76 

D-06./14/76 
:-'06/1~f76 

D-·0~/1~/j·b 

I-0~'11!76 

D-06/1~/7b 

I-06ri~/76 

D--I:~6/1~./76 

TIME 
(HR: NUl) 

17:~5 

17: 5~':'~ 
1 :::: Ii 1. 
1 :::: i! 1. 
1';;; 20 
19:20 
'20: O,~ 
20:06 
20: !'"~;t1 

"2t): 5/1-
22:30 
22: ::::0 
2::::: 12 
23: 12 
2-1: 1)0 

2"1-: (h) 

00: ~:;o 
(t(i: ~~;O 

17:(1) 
17:00 
17: ~~j':'~ 

17: ~35 
1::::: 1',;) 

lC:.AO 
1'~/: 2':;-' 
1',): 29 
20: 17 
2.): 17 
21: 0',' 
21: 09 

I~JNTAVEiD~DIS(~ARGE 

TIDE 
<1"1 ) 

O. 1 
-9. S 

O. ~ 

-~'. ';.' 
O. ::: 

-';'1. ';: 
O. :,,; 

-'?' .. ~. 
1. C, 

-·~/. ';' 
o. ';' 

-9. '~I 

O. ';, 

-'it. 9 
o .. ;, 

-9. ';f 
(I. l. 

~-9. 9 
l). U 

-';t, ';: 
-0. 
_,'-;1 ~., 

-,0. :::: 
--9. ~i 

_.(!. if 
.... ;; .. -:.; 
-(). 'I 
_.'';j. ':1 

o. 0 
--9. ':1 

:,,:AI1F'LE 
TEI'lPEHATURE CONDUCTIVITY VOLUl"IE 
(DC:GHEES C) (M I CRot'IHOS ) (CU 11) 

19.5 
2'~;·. 0 
1';}, ~j 

2 '?I , ~i 
1':;', ~i 

2',/0 
1 "'. 7 
29. 0 
1':", ::: 
29, 5 
19.:=: 
29. 0 
20. () 
:2:::i, ~ 
19. ::: 
2t;., 5 
1 ''i', 6-
2~;, 0 
19.4 
2',:;',0 
19. ~:i 

2.9. (l 

1',1. 0 
29. 0 
1',;-.0 
29. 0 

. 1';1,5 
2·~J. 0 
19. ~i 
29. 0 

-9999. 
-9'::":';"1. 
-9'~I'~J9. 

-9';199. 
-9·:')·~'·;1. 

-99',-;J';J. 

11.:.5. 
-.·~/·:/·';I·: .... 

l/:..S. 
-9·:~i·;i·;i. 

-99'':;i9. 
-9·~/9·:'i 

-.:. ... :.,.':~."? 
-'99';19. 
-'?:'9';"'?', 
- .. ~) .. ;i';;9. 

1(:.0. 

-9·:''''~''·::). 

210. 
- 9 .~} ':,', '~I • 
-·;/'~·;)·::/. 

-';:;':.)9'-;;. 

-99'::'9. 
-99·~j9. 

~9';'·";"·;i. 

""';)''-;.)'-:::9. 

_·;"~";J';'i. 

-99'::'9. 
210. 

-·?·;;;o'~'9. 

1:3. 7:::: 
1:::;:. 5t .. 
1::;:.73 
12.73· 
1:3.73 
12. 7.3 
1:3. 73 
12.73 
1::::. 73 
12.7::": 
19. O~5 
1::::. ::;::3 
2::::.22 
13. 8~ 
19. ~2 
13. 8S 
1~ 38 
15. 00 
11.76 
11.40 

5. 2:~~ 

10. 40 
6. 34 

11.90 
:3. 81 

11.50 
:3. 51 

12. t~ 
~ 29 
9. 40 

2.2-7 

EGGS 

QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 

DENSITY(NO. 11000 CIJ M ) 

YOLI(-S{~C 

LARVAE 

QO 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
o 0 
O. 0 
O. 0 
O. 0 
QO 

LARVAE 

QO 

0. ° 
QO 
QO 
O. 0 

7& 6 
0.0 
O. 0 
QO 

7& 6 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
Q 0 
O. (I 

O. 0 
QO 
Q 0 
O. 0 
O. 0 

:34. 0 
QO 
~.O 

QO 
O. 0 
QO 
O. 0 

.JUVENILES 

O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
o. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
QO 
QO 
O. 0 

TOTAL 
<EXCLUDING 

EGGS) 

QO 
QO 
QO 
O. O. 
QO 

78. 6 
O. 0 
QO 
O. 0 

7& 6 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 

:34. 0 
O. 0 

87. 0 
O. 0 
QO 
QO 
QO 



( 

CLUPE I [1::'.; 

::. T r:r: :)N
(t,',Tc: 

TIt'iE TIDE 
( HR: 1'1 I I~ ) (i'.'j) 

I-06/1~/76 22:43 
r-"ob,!'~1~~76 2Z:~3 

I-0~/1~/'76 23:30 
i":'-(" :'/ .I. :1.." 7 (:. ;~.:::: ::'0 
j" _.,,) '_,:, .i. ~.~./-? (~. 1)0: .l ~i 
~)'-\:'S/'1~;!'76 00: 14 
I-0~,_~1~!'7~ C~l:Ol 

l!-··06/!~/7~ 01'01 
J-0~/1~/7~ 16:~8 

2--I)~)·i~.··76 ~6:~8 

J - !)'~" / 1 "~J/ ~:{:, 1-/; ~':',2 

r!··'··(-,/1'~.;/7j~, 17: :,;2 
i' -.. ,.)::" i ~ .. ~/7 (:,. 1:3: 37 
r:·-·>.' i 1 ~:-. i'l.... 1:'::;: 37 
1 . (":":',,: , i ~=;/ 7 .. ~, 1'~}: 2(:. 
D"··,.)':. .... J.'_'.'7(~. 19::26 
!--0~,.~L~i·7b 20- 16 
rl -' l:'<:.'/ 'j, ~~,,,'-; i;. ~.~I): :i.. (:. 

i--:):~ft'j/~6 2t:38 
D-0b/:~~!76 21:38 
I·-i)~./lS/76 22:27 
D-0~flS/76 22:27 
!-:);;/1~·~./76 23:1:~: 

D-O(/IS/76 23: 13 
!--(16/1G/7b OO:()2 
D--()(:./ 'l ,~./ -~ • .;. 0'): U2 
1--(.·~~16.17b (10.17 

~I = ::::~::; ~ :~: ~; ~: ~t{: .':~~-
D-0~/lb/7~ 16:24 

:I ,,·rrr,p.i<E; [J','DI:;CHAr.:GE 

O. ~2 

_'~i, ';. 

O. 'i 
-'~J. ';~ 

t) ;:: 

-.'? .;. . .) .. ~. 
-9. ';:' 

O. 1 
-9. ';' 

O. (. 
-':.', '7" 
-0. 
-9. ';' 
-0. :;; 
-':) , '~.' 

-0.1.. 
-9, ';.' 
-0 .•. 
-.9. ';' 
-i). 

-.~}, ';' 
0. L 

-'~-", ,~, 

o .. ~. 
_.':: ';'1 

o. 
_'~J. ') 

0. 1:.. .• 

-9. '~J 

( 

SAI-IF'LE 
Tf::I"iF'EH(,TUF:E CONDUCT 11.'1 TY VOLUI'lE 
(Dt::Gf':EE:::; C) (1'1 I Cf~':ll'iHCI:=;) (CU 1"1) 

1';i. ~i 

2'1. \) 
1 '~). ~~i 

'?"=" i) 

19. ~i 
26. t) 

19. ::; 
::~~;, ~I 

19. 9 
20. 0 
2,). 0 
80. 0 
20. 0 
30. 0 
20. 0 
~.O 

20. 0 
30. 0 
20 0 
30. 0 
20. 0 
WO 
20. 2 
30. 0 
2Q 0 
29. 0 
20. 0 
W.O 
20. ~I 

:::1. 0 

-·~/"i/·:')9 , 
-9';J'~/'~/, 

-99';19. 
-')':!';"::'. 
..... 9·;i·;;·"i'. 
-'':.;'-;1';;';., 

19,) 

-·:'J·~i':::··~/. 

2('0. 
-·;'9')':!. 
-'~"'i":;"~'. 
-";";":':9. 
-999':". 
-'~~'9'::~'9 . 
-·99·~)9. 

-9':'1';-,";', 
-·~/999. 

-·::";I·:"'~-', 

-'7":,-,';')';'. 
-·:'~··~i":)9 . 
-'i"~i';I':'i , 
-'?:";I':'~'9, 

19.). 
_";"::":;;·';.:f. 
.... ;,.:.'.~: ... :.). 
-9'i-""i''it. 

1::::0. 
--;";";1';'. 

190. 
-';'999. 

9. 12 
11. ,1(1 . 

::::, ';>;' 
11. 10 
11. ;::::::; 
11. 70 . 
11. f:A 
13. 10 

/::... /:..7 
1·l. ',:0 
13. T3 
1 ~~. 70 
12. ;/4 
1~. 10 
12. '1:~; 

15. 30 
10. 41 
l~~i. ':..~O 

12. :,::1 
l~. ~IO 

15. 10 
1::::, /::..0 
15. 03 
17. ~!O . 
1 ~i. ~_~::; 

17. 90 
la ~6 
15. 30 

9. 76 
16. 90 

2.2-8 

EGG:::; 

O. 0 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
o. 0 
O. 0 
o 0 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
o 0 
QO 
O. 0 
O. 0 
QO 

DEN:3ITY(NO. /1000 CU M ) 

YOLK-:::;AC 
L(:RW,E 

.QO 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
QO 

Lr-,RVAE 

O. 0 
O. 0 
O. 0 
O. 0 
0, 0 

:::!":::i. ~; 

O. 0 
76. :=: 

o. 0 
O. I) 

O. f) 

f:..:'::.7 
O. 0 
O. (I 

O. 0 
O. 0 
O. 0 

(:.1]. 5 
O. I) 

O. I) 

O. (I 

O. 0 
O. 0 

5:::. 1 
O. 0 
O. 0 
O. 0 
O. (I 

O. 0 
O. 0 

.JUVENILES 

QO 
O. 0 
o. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
QI) 

O. 0 
o. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
QO 
QO 
D. 0 
O. 0 

( 

roT~ 

(EXCLUDING 
EGGS) 

O. 0 
').0 
O. 0 
O. I) 

0.0 
,-.r- ~ 
C,,·_I, oJ 

QO 
n.:::: 

O. 0 
O. 0 
QO 
~7 

QO 
O. 0 
o. I) 

o. 0 
O. 0 

64. 5 
O. 0 
QO 
O. 0 
QO 
O. 0 

5:3. 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 



CLUi"EI(S 

3T,"lTION
(It.TE 

1--0 l."11:.'/71:.. 
[1-0 :·, .. l 1/':'· .176 
1- 0/:./1.'.;.·/7 f:.. 
::i·-:)/~./ 11:../76 
1-·C<·/t(·/76 
[1-(,;, / 1/,./7 !'.c. 
I -!:}/;·/1(/7(~. 
[:-.(if':./ 1 .:::./7.::. 
! ··-1~::; .. t"1.;./7,~. 
D-G·~ ... / L 6/7.';. 
1 -- -: .~. " II· ... :···, {~. 

r:·-:~.I.':, /:i '~" "'7/:.. 

I -OS / 1/:.,/': .. • :~ 
1)',,0":'/:'/ 1 i~ • . "7 ~ 
I -'">':, I i 1~.i7 ;~. 
D'-"~~ ~./ 1/':.,/ i' :;., 
! ' .. i.~\ I:. I 1 ~l ,/ 7 {;. 
[I-::! ~',,/ :i, 7./:'/.;,. 
I'-i),,,:. " :. 7 .... } {:. 
D-06/17/76 
1-06/17/76 
D-06/17/7~ 

I-0~iI7/76 

D--(!6./17/7~, 

I--O.::·/!.7/71:' 
D-"O,~,/ 17./7,~. 

I -(\,:"l17/76 
[i-06'17/76 
I-·(t6.i17~i76 

[1-06/17/76 

TIME TIDE 
(HR:MIN) (M) 

17: 11 
17: 11 
i:::: O:~; 
18'0:::: 
19:02 
1':'/: 02 
19:~O 

19:~O 

20:42 
20'~2 
21: .' ... ,., 

21: 2';:/ 
2:;:: f.)'~5 

23: O~3 
23: ~j3 
2:::: ~)3 
16:33 
11.:.: :;:::,: 
17: 1',1 
17: 19 
1 :::: O~5 
1 :=;: O~.5 
1 :::: 4·~~i 

1:3:~1-9 

1';1: :::~.:.i 

1';1: ::;::..1 
"20.23 
20: 2::: 
21: 0::: 
21: 0::: 

O. Jj. 

-9, '~' 

o. 
_';i. ,~. 

O. (I 

-'::1. '~) 

-I). 

-'i' . . ;, 
_i). :~: 

-':; .;, 

-0. :: 
-9. 9 

O. (J 
'-9.9 

(). r:. 
•.. ·~1. '~i 

O. "=. 
.-.~;. ";1 

O. ~j 

-9. ';i 
O. 2 

-9. ':i 
,). ,'. 

-';'. '::i 
O. I) 

_'::' ~i 

-0. ~! 

_~'. ':i 
-0. ~! 

-·~/. ~I 

Ic'JNT(W~j [I'"DI::,CHf"lRGE 

( 

SAI'1PLE 
TEt-IPERATUF:E CONDUCTIVITY VOLUI"IE 
(DEGf·:EE:; C) (M I CR')j"'IHCI!3 ) (CU 11 > 

21. I) 
::::0. ~i 

21.0 
:~:1. (> 

21. 0 
2:::.0 
20. I) 
2:=:. 0 
20. 1 
2/1. ~i 

20. 0 
::::-1.0 
20. t) 

21. t~ 

20. 0 
21. 0 
2(\. :3 
22. 0 
2l.0 
22. 0 
21. 0 
22, 5 
21.0 
22. !:i 
21. (I 

22. 0 
20. ~i 

21.5 
20, l;.. 

21. 0 

_·:'I·:'J·~';I, 

-'·;'··:'i9·~J, 

-'3'}9'~"~', 
-'?J";.~"~J'~" 

-'~'99'"iI, 

-9':"9';;, 
-999'"i'. 
-99';1'::/, 

190. 
-9';;':.1':;1, 
-':~'~;";'9 , 
_ ';J .:;.' '~j ':;1. 
-·~)999. 

-'iJ':.'i'~"'9, 

-';'1999. 
-":'i999. 

1::::0. 
-99';":;', 
-9':'/9';1. 
-'1'~''''i'9, 

-999':", 
-9':',·:j·~. 

-9':;199, 
-9·~)99. 

-''')9'';'''';'. 

-';;";199. 
-':"';"99, 
-999'':.i. 

lP:i. 
-'';;99';''. 

£: 22 
1,~ .. /c.O 

7.7';" 
1.l~. 9~) 

·1. 15 
14. 20 
10. 1-1 
17. :::0 

7. 1~3 

17. ::::0 
4. ','2 

11:. .. 00 
7. ::;'l 

1'1. '10 
10. 25 
1 ~:i. (h) 

17. 117 
1',1. ~O 
15. 10 
15. 60 
1~::;. 10 
1 ~5, :20 

9. 1;~: 

13.30 
::::. iJ,';' 

1~:. !::iO 
:3. 4':'1 

1:3, 50 
7. ~;-7 

14. 10 

2.2-9 

EGOS 

QI) 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
I). 0 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
QI) 

QO 
O. 0 
QO 
QO 
QO 

. DEN:'::ITY(NO. /1000 CIJ M ) 

YOLV-:::AC 
l(mVf1E 

QO 
O. 0 
O. 0 
QO 
QO 
QO 
QO 
QO 
I). 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
QI) 

O. I) 
QO 

L()RVAE 

O. 0 
60. 2 

O. 0 
O. I) 
O. 0 
O. 0 
O. I) 

O. 0 
O. 0 

57. ::: 
O. (I 

O. 0 
O. 0 
O. 0 
O. 0 

66. 7 
O. 0 
O. 0 
O. 0 
O. (I 

O. I) 
c.5. :::: 

O. 0 
I). 0 
O. 0 

74. 1 
O. 0 
O. 0 
O. (I 

O. 0 

,JUVENILES 

QO 
O. I) 
QO 
O. (I 

QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
QO 
(I. 0 
QO 
QO 
O. 0 
O. 0 

TOTAL 
(EXCLUDING 

EGGS) 

QO 
~2 

QO 
QO 
O. 0 
O. I) 
QO 
O. 0 
QO 

57. 8 
O. 0 
o. 0 
O. 0 
o. 0 
QO 
~7 
QO 
QO 
O. 0 
O. 0 
O. 0 
~.8 

O. 0 
O. 0 
O. 0 

74.'1 
QO 
O. 0 
QO 
O. I) 



( 
\ 

CLUPEIDS 

:::,L'Y, r ON
DtHE 

1-06/17176 
D-06/17/76 
I-06!17/76 
D-06/17~~'/6 

I -(',~./ i ::;'/"} I;.. 
D-06/18/76 
1-06/18/76 
D-06/18/76 
1-0~/21/76 

r-~~/?1/76 

I-f)~/2~/:1b 

D-06/21 176 
i-06/21/76 
0-06/21/76 
1-06/21/76 
0-06 / 21/76 
1-06/ 21/76 
D·-0~./~1/76 

I-Ob,i21/76 
D-0~~21/76 

1-06/21176 
D-06/21/76 
1-06/21/76 
D-')6/~1/76 

1-06/21;'76 
D-06121/76 
I-(~bJ'22/76 

[1-06/22/76 
1-06,,'22/'76 
D-06/22/76 

TINE TIDE 
(1m: t'iI N> (11 ) 

22: :3~: 
22:3:3 
2::::: 2:~:: 

2::::: 23 
0')'.10 
00: 10 
0'): ~5 
eo: ~~~5 
16: '10 
16: .l!O 
17: 2] 
17:27 
1::::: 1~_' 

I::::: 15 
1',': 0::;: 
1 ';': (y,: 
1 ';J: /I :~: 
19:4:3 
20: :::;0 
20: :;:t) 

21: 17 
21: 17 
2:3: 11 
2::;:: 11 
23:Sb 
:2 :::: ~~~ ,~, 

00:11 
00:41 
16:37 
16:37 

-0. :;: 
-'i', '~.f 

'-0. 1 
-';). ';' 

O. 1 
-':'1, ';' 

O. l. 

-';', '~J 

0. Ci 
-9. ';' 

o. -; 
-9, .;, 

O. 8 
-9. ?) 

O. 8 
-9. ? 

O. 8 
-·~/. 9 

o. (; 
-';1.9 

0, ~) 

-9. ':.i 
O. :3 

-9. 9 
O. :2 

-';,'. ') 

O. 0 
-9. ';;i 

O. 'l 
-9, .) 

I'"ItITtll<E; n"-'DISCHAF:GE 

( 

SAMPLE 
TEI1PEF:{tTURE CONDUCT I V 11'1 VOLUi'1E 
([tEOREE:=:; C) (1'1 I CROI"IHO:::: ) (CU M) 

20. 5 
21. (I 

21. 0 
21. (I 

2').5 
21. 0 
21. (I 

21. 0 
24. (I 

:;:::::. (I 

21). 5 
:"-1 .:,_,..!.. •• J 

2::::. (I 

:32. ~3 

2'; .. 0 
::::2. Ca 
2~:;. (.\ 
:~:2. 5 
'-,r C': 
.:- .• J .. _' 

::::2.5 
2~i. <) 

. ::::2. 0 
22. :3 
2:::.0 
2~5. 0 
2:::.0 
2.2. ~3 

2::::.0 
2::::.0 
:~:::::. (I 

--'~J'"iJ9'"iJ, 

-99':'1';1. 
-'~-":::r~J'7 . 
-99'"iJ 9. 
-':')99';1. 
-':'999. 

170. 
-9':'/0;:"':". 

140. 
-';)"il 9 ';J, 

l~H. 

-''";)·'i-''":.i';;. 
1~O. 

-'"iJ'~J99. 

l!'JO. 
-9999. 

l!:JO. 
-·~J99·;I. 

1 ~:;O. 
-99·;)·~'. 

160 . 
-·?·~/9''iI. 

170. 
-9':)99. 

250. 
-9999. 

::::~O. 

-"i·~)9·":,:-. 

-';i'r''";'9. 
--;1999, 

:=:.49 
14.40. 

"'. 18 
1"J.. eo. 
8. :34 

1::::. 90 
';'. H:: 

1::;;. ','0 
7.2';' 

1::::. 50 
b. 7::; 

11. :30 
10. 30 
12. :~:O 

/:.,.7:,,:' 
12. 70 
6.4'1' 

1;:~. 70' 
4.77. 

12.60' 
4.77· 

11. :::0' 
2. :::0 

11.90 . 
'1.77 ' 

10. '10 . 
4. 77 

1::'::, 9t) 
::::. ,'8 

10. :::0 

2.2-10 

EGG::; 

O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
O. (I 

QO 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 

DENSITY (NO. /1000 CU M ) 

YOU;:-SAC 
LARVAE 

QO 
QO 
QO 
O. 0 
no 
QO 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
no 
O. 0 
QO 
O. 0 
QO 
QO 
0.0 
QO 
no 
QO 
QO 
no 
O. 0 
O. 0 
O. 0 
QO 

LARVAE 

O. 0 
QO 
O. 0 
o. 0 
O. 0 
o. 0 
QO 
QO 
O. 0 
(I. 0 
o. 0 
O. 0 
(I. 0 
QO 
QO 
Q(I 

O. (I 

QO 
0, 0 

79. 4 
209. 7 

O. (I 

QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 

,.JUVENILES 

O. 0 
QO 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
QO 
O. 0 
o. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
0, 0 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 

TOTAL 
(EXCLUDING 

EGOS) 

O. 0 
QO 
QO 
O. 0 
0.0 
QO 
QO 
QO 
QO 
O. 0 
o. 0 
o. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 

79. 4 
209. 7 

QO 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 

" 

I 

! 



'~.L'-'i'r·: [I.' ,. 

:::T(HJON
D(y[ E 

1-O!:·/~-:~2/"i (. 
[I-f).,: . .!' :~~~/7 /:. 
!-0~(~·2.i76 

D·-i)~/·22.!76 

{-06.'22!'76 
D-OS/22/76 
I-·)~,.f22!·7b 

D-()~!22.(7~ 

!·-06,122/76 
r;-('~./~2/7~ 

I'-f:t~i;2f'76 

D'-')Si~2)76 

1-0~ .. f·~2.i7b 
0-0~!~~!76 

1-(J6/2~.1·7~· 

D-0bf22J76 
I-0~f:3!76 

n·-OhI2'3i7~ 

I-0b/2~i7b 

D-O~.12.3.17,~ 

!-():~/2:3/7~ 

D-06/'23,'76 
l-(\·~,.i~~::::/:,~~. 

[1_~.t:\::J/ 23/7 "~. 
I--O~,.i23j76 

D-O~/23!76 

1-06/23/76 
D-06/23/76 
1-06/22/76 
D-06/23/76 

Til-II:: Tl [I::: 
( HH: i'l Hl> (1'1 ) 

17;2J 
1 '7 ..... ~ 

•• ...:...._f 

1 ::::: t t) 

1::::: 10 
1:=:: ~f7 
1 :::: :;,7 
1';:': '1 " 
1',': II /~ 
~-::~I): :~;!;. 

2':': '~:(. 

2i: 23 
21: 2.3 

~~: ~:; 
~.:..... '- . 

.2:::: I~(:. 

~~:~;: 1;6 
;)'): ::':7 
00: 3'l 
01: 19 
01: 19 
1': .. 12 
U:.; I:! 
l~.: ~i'::J 

1·~·: ~~i9 

17: ·1:.) 
17:/1~_~ 

1:3: 2::: 
1:::: 2::;: 
1';': 15 
1 ":': 1 ~j 

O. 5 
-';:', "it 

I). 7 
_·· .. iT. '?I 

o. 7 
-9. ';1 

o. 7 
-';).0;-

o. -, 
-'), ':.' 

'-'. /... 
-'~'. ,~. 

0. ::;: 
-9. 9 

o. 2 
-~. 9 

o. 1 
-9. 9 
-0. 1 
-~~. 9 

O. 1 
-9. -;> 

O. 2 
-9 .. ~;. 

o. ::.~ 

-';'. '::.' 
o. /:.. 

~··9, 9 
o. :::: 

-';1,9 

J =, T NT m:.E; D'~D I ::a:I·It~HOE 

( 

:3 (.1 !'lI"L E 
TEI1F'Ef~()T URE CONDUCT I II I TY VOLUI'lE 
([lE(;I~EE::; C) ( 11 I CfWhHCI:;) (CU '-I) 

2:2. :::: 
33. 0 
23.0 
33. 0 
13. 0 
:3:3. 0 
2ao 
:3:~:. 0 
23.0 
3:'::,0 
::i2. ~j 
:::::~:. i) 

22. ~i 

:;'3. 0 
22. ':i 
32. t) 

22. ~ 
32.0 
2~. 4 
31. 0 
23. 0 
33. 0 
22. 4 
33.0 
~~~. 0 
3.3. !:,,:' 

23. 0 
::::3. 5 
22. 0 
33. 5 

2·1·1). 
-,";,"i"":'j':;' 

-'::"~;'9'-:' 

.-,,,;,,:; .. ':.:.:, 
-';'/';"99. 

-9999. 
-999~ 

-999~ 

-9999. 
-9·~J9·:'). 

, 2~:.(l. 

-9')-;.";', 
-';)';;";-":;-', 
--9-:;"::":'; 

-';19;:-:;' 
-999';', 
-9';:";"';:'. 
-9?99. 

. :~I:..O. 
-':"-";'99. 
-"i:·~J99. 

-';-":";:,'':J 

'/P~;O. 

-99'~J·;j. 

-9·~'99. 

-9'~:99. 

-9';;99. 
-''i''~/':''':1 

1100. 
-9';1';19. 

5. 77 
11. 90 

~:-;. 1:3 
11. 1:·0 

6. 10 
13. 10 

6. II-I 
11. ::::0 
~j. 77 

1.:::. 10 
/:." '1/j· 

11. :::0 
II. 77 

11. ::::.) 
1. 1:..7 

10. '10 
1. 51 
';:'. '/0 
1. 3:::; 

12. :;:,) 
'I ~2 

11. 00 
11.27. 

10. 70 
-1. 77 . 

10. :::0 
1:." 7::: 

10. 70 
6. 70 

11. 70 • 

2.2-11 

EGGS 

O. 0 
o. 0 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
o. 0 
QO 
QO 
0.0 
O. 0 
O. 0 
O. 0 
o. 0 
o. 0 
QO 
o. 0 
O. 0 
QO 
0.0 
QO 
O. 0 
O. 0 
o. 0 
QO 
O. 0 

DENSITY(NO. /1000 CU M ) 

YOLK-:=:AC 
L(,RVAE 

O. 0 
QO 
0.0 
QO 
QO 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
0.0 
o. 0 
QO 
O. 0 
o. 0 

·0.0 
QO 
QO 
QO 

. O. 0 
0.0 
o. 0 
O. 0 
O. 0 
O. 0 
0.0 
QO 
O. 0 

Lf,F:VAE 

O. 0 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
O. 0 
o. 0 
QO 
o. 0 
QO 
O. 0 
QO 
QO 
O. 0 
0.0 
O. 0 
O. 0 
QO 

147. 5 
QO 
QO 
O. 0 

.JUVENILES 

O. 0 
QO 
0 .. 0 
O. 0 
QO 
O. 0 
QO 
QO 
o. 0 
O. 0 
Q0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
0.0 

TOTAL 
(EXCLUDING 

EGGS) 

O. 0 
O. 0 
0.0 
QO 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
0.0 
O. 0 
QO 
QO 
QO 
QO 
QO 
0.'0 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 

147. 5 
QO 
O. 0 
QO 



( 

CLUF'E1D3 

!::,',{nION
DATE 

1-06/23/76 
D-OSi23/76 
i -(\ :,/L.~·.: .. '·7l~. 
n-O~/23~76 

!-1)~/23/76 

D--(;+,~:./2·~:/7 b 
:: ,- (l:':./2::::/:/I~. 

U-06/23/76 
I-O.~/23/76 

D-(;~,;~28/76 

1-0b.f2~;76 
Lt-(I;:.,/';: ~~. /'/~ I;:.. 

I-06!'2~/76 

D-··O~.·~2~!~76 

l-O,~, /:24/7/~. 

!)-i~~~/2~ 76 
1-06/21 76 
D-O~./24 76 
I-Oh!:·~.1·76 

D-'0!Lj2~/76 

1-0S/24/76 
n-06!2~.1·76 

1-06'24/76 
D-O,!:.IL.'1/71:. 
1-06/24 76 
D-06/21 76 
1-0b f 24 76 
D-06/2~;76 

I-06/2Q/76 
D-06/24/76 

TillE TIDE 
(HR: NIN) (i1) 

20:01 
20:01 
20:45 
20:45 
21: 2::: 
21: 2::: 
23:02 
2::::: 02 
23: /!·8 
23: 11·:3 
00: ::::1 
00: ::::1 
01: 09 
01: 0"1 
16:20 
16:20 
17:01 
17:07 
17: ~_i2 
17: ~;2 
1::,:: 3::: 
1:::: 3:::: 
19: ::::0 
1':':': ::::0 
20: U:: 
20: 1::: 
21: O·'j. 
21: O<l 
21' ~i5 
21 : ~~~~; 

o. :;: 
-':,', ';.' 

O. ::::: 
-.~. ';' 

(I. ::: 
_':'). ';f 
-'?"J.5' 
_~:J 'i' 

O. ". 
_,,;, '~f 

O. I 
_'::1 '~I 

O. <) 
_I~J. ~jo 

-0. :c.: 
-9. '~i 

O. (I 
_'~J '~) 

O. ~! 

-':').9 
o. ~:j 

-.·~/. -=' 
O. :r 

-';:/. '::' 
O. ;::: 

-9. 9 
O. :3 

-~/. ? 
O. e 

-';1.9 

IsJNTAKE;D~DISCHARGE 

( 

!:::AI1PLE 
TEI1PERATURE CONDUCTIVITY VOLUI"IE 
(DEGF:EES C) ( t1 I CROI'IHOS ) (CU N) 

23. 0 
3:3. 5 
2:;:,0 
::::;:, 5 
12. 0 
:::::::. 0 
2::::,0 
:::::;::.0 
22. 5 
:;:3.0 
21. :-J 
:;:3. I) 

23. (I 

::::3.0 
2:;:.5 
:;~4. 0 
2::::.6 
34. (I 

23. 5 
:~!4. 0 
2::i 0 
:::;::3, ;3 
2::::. ~; 

::::4.0 
23, 0 
3 l1.0 

·2::::. 1 
:;:4. (I 

2:;:.5 
~:::::, 5 

-'~99''i'. 
-5";1';;-;'. 
-':"'7' ''i-'9. 
-9'~"':99, 

-9999, 
-9'-;"':'i9. 

420. 
-999'~/, 

460. 
-99':'}';:J. 

600. 
-';";/9';'. 

7~~O. 

-';J9·:'i·~/. 

770. 
-'~"~/';i9, 

:::15. 
-·~/9':'-19. 

-·~/99':'i. 

-99';)9. 
-99';'19. 
-999';1. 
-·:'j9'~i':;1 

-9999. 
-9999. 
-9·;1·~/·;-'. 

790. 
-9'-;"99. 
-9';";"9, 
-9999. 

D. 78 
1:;:. 50 
1:3. ~.2 
12. 10 

6·. 7::: 
11. 70 

4. 77 
11. 50 . 
5.27 . 

10. :;::0' 
1.1. 77 

11. 20' 
2. ::;:0 

1l.·10 
o. :;::2 

11. 7() 
4. 11 

12. :;:(1 
5. ::;:5 

1::::. 00 
6. 61 

11)·. 00 
6. 'j::: 

1::::. :::0 
6. :3,~, 

IIf. ::::0 
:3.4';' 

1::::.80 
7. 72 

13 .. 50 .. 

2.2-12 

EGG:; 

O. 0 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
0.0 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
no 
0.0 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
QO 

DENSITY(NQ /1000 CU M ) 

YOLK-SF',C 
LARVAE 

O. 0 
no 
0.0 
O. 0 
QO 
O. 0 
O. 0 
0.0 
QO 
QO 
QO 
QO 
no 
O. 0 
no 
O. 0 
QO 
QO 
QO 
0.0 
0, (I 

O. 0 
o. 0 
no 
QO 
no 
o. 0 
0.0 
QO 
0.0 

LAF:VAE 

O. 0 
74. 1 

O. 0 
o. 0 
o. 0 

85. ~3 

O. 0 
QO 
no 
O. 0 
no 
QO 
no 

87. 7 
no 
no 
o. 0 
O. 0 
QO 
n 0 
QO 

71. 4 
no 
o. 0 
o. 0 
QO 
QO 
QO 
QO 
Q 0 

.JUVENILES 

O. 0 
O. 0 
O. 0 
O. 0 
0.0 
O. 0 
O. 0 
o. 0 
O. 0 
o. 0 
O. 0 
O. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
O. 0 
o. 0 
O. 0 
O. (I 

O. 0 
O. 0 
O. 0 
0.0 
o. 0 
0, 0 
o. 0 
o. I) 

( 

TOTAL 
(EXCLUDING 

EGGS) 

O. 0 
74. 1 

O. 0 
O. 0 
o. 0 

85. 5 
O. 0 
QO 
QO 
no 
QO 
O. 0 
O. 0 
~.7 

QO 
QO 
O. 0 
o. 0 
QO 
O. 0 
no 

7L 4 
O. 0 
O. 0 
QO 
0.0 
QO 
O. 0 
no 
O. 0 



( 

LLUI· L.l /.'.0; 

:::; T ,'11' I 01'1-
[ornE 

1-0.'./;-'/'1./71.,. 
[1-0.-:. I~-~ ~ /7 f:.. 
! -C'::·./·.::::~i/7(· 
[1-0.'; .. / .::;~i ·"7 ,~, 
I -O.~,/ 2'~i./71.:.. 
D--!)I~'/ ::;::~,/7 6 
1-"·i~~:= .. I .. ~::::/7I;., 

0-06/23/76 
I-~Sj28/76 

D-~I:I.': .... ·2:::/·, .:. 
I···j),:· /::>.:/76 
l.'I~·(i,::·/l;::/ 7f:.. 
! -·C'.~·/2f: ,"71':. 
I.I-(\'~'.I·~::::: /71:, 
I -~)r;./2:::!/7(;' 
[1-0.:./28/7 f:.. 
1-·(·,~,/:-~:~;/7 .~. 

[1-(.';~,/2·::: /7 b 

! -~~.I·":.'/2.=:.l'/i':, 
n·-O;S/2:.:~;/·7/~' 

I -·O.~./:::;~~!'/71:., 
[I ... (\!:,/2;:':;/7 (:. 
I --I.)/~,/·:~ '.j /7 I~ 
r 1- O!':·./:~~ ,~, /7 .~. 
I -i),~,/ ;::'~' /'/.:;. 
D-(:/~:,/2'~J /76 
I -O,~./2:;1/7 .~. 
[1-06/29/7/:. 
I ·-(:,~,/29i7I:., 
!.:1-OI:../::-::':;'/7/;'. 

TI l'lE TI DE 
(HR:I'fIN) (I'l) 

2::::: :;:0 
2:;:: :::0 
00: I" 
00: 17 
01: ('0 
01: 00 
16: :;:0 
It.: ::::i) 
17:24 
17: ::4 
H,:: 1:;;: 
H::: 13 
1';':0'2 
19:02 
t'::J; 55 
1'::J: 55 
20: Ilt. 
20: 4/:. 
22: ~i2 
.L. .• l .. : ~.2 

23:112 
2:~:: J!·2 
00: ::::0 
eli): 30 
(,1: l1 
01: 11 
1':': ~55 
1 '~: ~~:. 
20: '10 
20: '1-0 

o. ~ 
-9. ':'J 

o. ~' 

-9, '7 
O. :2 

-9 .. ;.: 
·-0. 1 . 
-9, ';,' 
·-0. 2: 
-9, $' 

-I). /l 

-.~;. ';.' 
-0. 1 
_'::). ';J 

O. :::: 
-9. ';f 

O. £. 

-';'). ';' 
o .. ~, 

-9. ';' 
1.0 

-9. ':.' 
o .. :.' 

-";1. '~I 

O. 8 
-'~J. 9 
-0. 1-
_·~/. ';i 

O. 2 
-';1. ~) 

I'"ltIT{H<E; D"'DI:~:CHP,RGE 

( 

SAt1F'LE 
TEMPERATURE CONDUCTIVITY VOLUME 
(DEGREE::; C) (1'1 I CROI-fHOS ) (CU 11) 

2::;.0 
:3:~:. 5 
23.. 0 
:~~2. 5 
23. Q 
33. 0 
24. 0 
34. 0 
21. 0 
34. 0 
2~ 0 
34. :5 
24. 0 
34. 0 
24. 5 
~.O 

24. 5 
34. 0 
24, 1 
34. 5 
24. 5 
84. 5 
24. 0 
:3.c.,. ~J 

~-:;1. 0 
::;::::i, :5 
24. 0 
34. 0 
24. 0 
34. 0 

-9·~/99. 

-'~··!"9'::/. 

-9·~/'~i9 .. 

-";.)';;'9';'. 
960. 

-999':". 
-9'~J'~t.?,. 

-9999. 
2210. 

-'~J'iJ':::'9, 

-9':;'9 Q 

-';"'1':?'y'. 
-':'~·'~/;i9. 

-99';:l';J. 
-';;J999. 
-·:'I·'iJ9'~J. 

- 'i! ''iI'':;!":) , 
-9':')99. 

2170. 
-99'':)';1, 
-99':"9. 
-99';':9. 
-999';.i .. 
- ':'~' .~~ ';i '~I , 

20;::0. 
--·:'I';"·"i:'~' 

19·'10. 
-999';', 
-9999. 
_':'J ';";' ';:J, 

1::... 1';' 
1::':. :;;0 

~). 1;..:) 

1::: . .;:.0 
5. 02 

12. 10 
'I. 11 

12.0,) 
1. 5'~J 

12. 70 
1. 51 

12. 3(J 
2.1::.4 

12. 7i). 
4. !o.<) 

11. 40· 
6. 61 

11. I.!O . 
9. :3t. 

1'1. 90 . 
10.01 
12.70 . 

7. 97 
13. ,10 

7 _.-, 
. 1-,-

13. 10 
10.0:3 
12. 40 
10. ';"9 

12. 40 

2.2-13 

EGGS 

QO 
QO 
O. 0 
o. 0 
o 0 
QO 
O. 0 
o. 0 
o. 0 
QO 
O. (I 

Q 0 
Q 0 
O. 0 
o. 0 
o. 0 
o. 0 
QO 
O. 0 
QO 
O. 0 
QO 
Q 0 
Q 0 
O. 0 
o. 0 
o. 0 
QO 
QO 
O. 0 

DENS ITY (NO. 11000 CU M ) 

YOLK-:'::AC 
L1iRV(-lE 

O. 0 
D. 0 
QO 
QO 
QO 
QD 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
QO 
QO 
O. 0 
QO 
no 
o. 0 
O. 0 
o. 0 
O. 0 
no 
QO 
o. 0 
o. 0 
QO 
QO 

LARVAE 

O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 

1887. 3 
O. 0 

2649. 7 
O. 0 

113& 0 
O. 0 

434. 6 
QO 
QO 
QO 
QO 
no 

399 5 
O. 0 

112:;:;. 7 
74. 6 

2!)'~/, 2 
O. 0 
O. (I 

O. 0 
O. 0 
O. 0 

,JUVENILES 

QO 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
no 
O. 0 
no 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
Q(I 

QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
QO 

( 

TOTAL 
(EXCL!JDING 

EGOS) 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 

18:37, :3 
O. 0 

2649. 7 
QO 

1138.0 
O. 0 

434. 6 
QO 
O. 0 
o. 0 
QO 
QO 

3·~J''iJ. 5 
O. 0 

112::;.7 
Pi. /:. 

2~i';;J. 2 
o. <) 

O. 0 
O. 0 
O. I) 

O. I) 



( 

CLUf"E r [::; 

::';T("l I ON
D::lTE 

!·-06/29/76 
D-06/29/76 
~ --1-:<-:- /·!'~J/7,~. 
U-·I~ .. :::: .1·:;::':i/7(~. 

.~. -":'/~ /'.~:.':"/7/:.+ 

D--(' ,~, /~ . .:.~:, /71;.. 

J -.:~.': . .... :.~·:.·,.l~J·t. 
jJ .. ,.~.~ ..... :. .~)///.:, 

1-( /::.. /:·~~I.:·' /";'/.:.. 
1)-·n/~.I.~·{)./7 f::.. 
y -(,Ii;. / .. '?:.) .... !' .. ~, 
I)--(I/'::./:·:;,~.I / 7/:'. 
~ -:~'D/ :'::('/-;' 6 
D "-'::1';'/ ~,,) /7:; .. 
:r ·-')l~'/·'~:C /7::. 
D-r~t·!~('.:7~ 

I-:~·S./~:;:'.;·76 

D-0~/30/7b 

I--(~~/~'-.:7.S 

n·-·':·.~/.3,).f7b 

1- ·,:.,,',,/.:::0 171:. 
D·· =, :,/.;;CI/7,~. 
I-(\7/(~1/76 

7J-('7 /'c.t /7S 
I-G7/01/7b 
~-'~~:'/I-~lJ'76 

I-~7/~1/76 

D--')7,I')1/76 
1-07,'01/'76 
D-07/~)1/7b 

TI 1·'1:::: TI DE 
(Hf,: I'IIN) (1'1) 

21: 27 
21: 27 
22 l!j 
22. t~~-; 

:2:~: ~_~:=; 

22' ~:..:;;=: 

2::::: 111 
23: ·11 
00' 2::: 
00: 2::~i 

01: 10 
01: .i i) 
17: 13 
i";: j :~: 

21' ;.7 
:'::1: 11 
2:-;-~: 07 
2"2:07 
2~-~: ~:.i4 

;.2: ~:'4 
.~:3: Ji·O 
::~3: ./JO 
,>(): 'l·O 
on: .jl) 

1'1: :::;, 
17: :.::2 
H::: 17 
F;: 17 
19: 0'::: 
1',:: 0;,,; 

O. !:i 
.-·~/, ':.1 

0, 7 
-'"i' ,9 

O. ';, 
-9. ';1 

t. (I 

-~9. -:; 
(I 

-';:'. ~j 
() 

-').9 

I~L 2 
-';1. 9 

O. :2 
-9, ':; 

O. ~..i 

_'~:'. ';1 
O. f~ 

-"~/. ':; 
O. 9 

_.). '~i 

1. :. 
_.;. ';' 

O. :':: 
-'-~/ . . ) 

~). ~~ 

-'i' . ') 
O. 1 

-·~/ . . ) 

J~INT~KE;D~DISCHARGE 

( 

::;AI1PLE 
TEMPERATURE C~~DUCTIVITY VOLUME 
(DEGF,EES C) ( I'll CROI"IHO::;) (CU Iv;) 

2"1.0 
::::,1'.0 
2A.O 
:=.: L:., 0 
24. 0 
34. 0 
24. 0 
TI.O 
24. 0 
33. 0 
23. ::: 
:~:2. 0 
23. :::: 
:~j'1-. <) 

2'1. 0 
::;:/1·. 0 
2:;:. ::;: 
:;:4. (I 
2·1.0 
::>1.0 
23. ~. 

31. 0 
23. 6 
34. 0 
24. 1 
2!3.0 
2;1·. (I 

2~~~. \) 
2·1. 0 
21, .. ~~i 

1 ::;:(lO. 
-·~·-:)·:'I'~/. 

_'~J'?:'~;":'. 

- ,~. 9 ':::"~I . 
-':;"~;"::J'~J 

- ';;' '~) ·~/·;j , 
-''iJ'~-. .. ; .. 'iJ. 
2(·~:;O. 

-';J9'-;I'~" 

-';"~";"~; . 
1',:"'-). 

-'~)·~i'::~··?j . 
U:.70. 

- ':;) ';.' .~) .~) . 
-';J99'::J 
-'~J999, 

l~':iOO. 

--··~·;)99. 

-·9·~"}':':";'. 

_'~)':'J'::I·:) 

-·':.~':i :i·). 
-';1 .. -.~.,.~,.~:. 

1 ~'::;70. 
-·?,"'·~'99. 

13,".0. 
-':~,":~;'9q 

_ ':i '~J ';) ,::, 
-':"':','99. 
-999'~J. 

-,';'9';:J9. 

6. 78 
11. 40 

"ii. 1:::: 
1::::. ~;;o 

7. ::;t) 

1::::. 80 
10. 03 
I::::. 80 
12.90 
16. ~o 

9. 18 
13. 10 

4. 93 
11. ~O 
~ 70 

11. ~o 
~j. ~j~~j 

11.80 
7 46 

12. 2(1 
S 75 

12. 6\) 
:::. "1'-:'/ 

I::::. 10 
7M 

16. 90 
4. S2 

15. 90 
.li-. ~=; '2 

17. 10 . 

2.2-14 

EGG:3 

QO 
O. 0 
o. 0 
QO 
0.0 
QO 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
o. 0 
o. 0 
0.0 
0.0 
0.0 
0.0 
QO 
O. 0 
o. 0 
o. 0 
o. 0 
o. 0 
0.0 
0.0 
o. 0 
o. 0 
o. 0 
o. 0 

DENSITY(NQ /1000 CU M ) 

YOLK -:::;{\C 
U\RVAE 

QO 
O. 0 
O. 0 
QO 
0.0 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. (I 
O. 0 
o. (I 

0.0 
o 0 
O. 0 
o. 0 
O. 0 
0.0 
O. 0 
o. 0 
o. 0 
QO 
o. a 
0. 0 
O. (I 
O. 0 
O. (I 
O. 0 

LARVAE 

O. a 
O. 0 
O. 0 

1::.0. /} 
O. I) 

72. ~.3 

Q(I 
72. 5 

QO 
60. /:.. 

O. 0 
o. 0 
QO 
QO 
QO 
O. 0 
Q(I 
QO 
QO 
O. (I 

O. I) 

O. (I 

O. (I 
QO 
O. 0 

59. 2 
O. 0 

c.2 . ." 
(I. (I 

O. (I 

.JUVENILES 

O. 0 
QO 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
(I. 0 
O. 0 
O. (I 
O. (I 

O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. (I 
O. 0 
QO 
QO 
O. 0 
I). (I 

QO 
0.0 

TOTAL 
(EXCLUDING 

EGGS) 

O. 0 
O. 0 
o. 0 

l~':;O, 4 
O. 0 

72. ~i 

O. 0 
72. 5 

O. 0 
60. /:.. 

O. 0 
O. 0 
o. <) 

O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
O. (I 

O. (I 

O. 0 
O. 0 
0. 0 
O. (I 

O. 0 
5'i'. ·2 

O. (J 

62. ." 
O. 0 
O. 0 



c.UJPi::: I [::::. 

:::. Tin IO;'I
D(tTE 

J-(!7/!)lf76 
n-07/0 1 /7 (C:. 
I-07/t)l.1?,:. 
[i···('7 ..... 0;, /7/"~. 
:-07/01/'7~ 

J~07i01/;6 

1-07/01/76 
D-('l.,'()1!'76 
I-t)7/~:il/7~, 

0--07./01/76 
I-(~/C2.·7A 

D-·07/I:l.~(~·t, 

!-t)7/t)2/76 
D-I)7/02/76 
1-07/06.'76 
P-0J/Ob/7b 
:-(17/06,"76 
1)-·)7/(·t·/76 
I -··;)7./':)i.:: .. l~/t~, 

[I··· ... i --: ./ 1)::-,1 7!.:,. 
I -·07/'.~.'t~,/·.··,~. 
n--(17./(),~.~76 

l'··Cy.,'(\6/76 
D-·07;'06/7b 
1-07/()~./7t. 

[1-0·1./O~/·76 

1-07!·':),~.!76 

D-O:'J'06/7b 
1-07/06/76 
D-07/06/76 

TU1E 
(HF:: I-1IN) 

19: ~.J:) 
! 9: ~~~::; 

20: ~:j!j 
20: ·~1::::; 

21:33 
21:~3 

23:07 
23:07 
2":':: ~.=i2 

2::::: 52 
00: :~~,;. 

(·0: :~:/.:, 

01: 19 
(>1: 19 
i 'cO: ::::: 1 
16: :~:1 
17: i2 
17: 12 
17: ~]1~ 
17: ::-::4· 
1 !::: 3~:'~ 

H:::: :'::5 
1 '~/: :t~:; 

1';:'. 1:5 
1';/: ~;7 
19: ~_~/ 
20: ::::!:: 
20: ::::;:: 
21: 19 
21: 19 

I "HHt,:<E; n"DI:::.CHi;HCiE 

TIDE 
<Ii) 

o. () 
_'':.i. -;0 

O. (i 

-9. '~' 

(I. 

-':'1. ';' 

O. ". 
-';.1, ';' 

O. :,: 
-9. '~I 

O. ::: 
_'::J, ';' 

O. ';:t 
-';.J, '3' 

O. l, 
-'i'.9 

O. e 
-·::i. ':;' 

o. '~" 
-';'. ~) 

1.0 
-9. ';i 

. .). '~i 

-9. ':' 
O. :=.:: 

-9. ':i 

0. :::: 
-.;/. ';1 

o. ~) 

-·;i . . ) 

TEMPERnTURE CONDUCTIVITY 
(DEGREES C) (HICROMHOS) 

24. 0 
2~. S 
24. 3 
24. 5 
24. 0 
2 .. l.5 
2'''.0 
2'1. 5 
2·1·.0 
::4. ::; 
2·~, !5 
2·1. 0 
24. 1 
24. 5 
26. 1 
3a 0 
26. 0 
34. 0 
2:::;. ::3 
.:;:~;. ~-; 

2f:... 0 
:'::·1. 0 
26. 0 
3.1, ~:"i 

26. 0 
3 l1-, ~i 

26. 0 
.:.:~;, 0 

2f~'. 0 
:~:·4. ~; 

-'?·:'J9'-;i. 

-99'";)';'1. 

llCO. 
-';:9':')9. 
-';J9':'~'·"i'. 

-9':"";:/':;:', 
--:';';:99, 
-9999, 
-9')99. 
-9':'9':". 
-99';/9. 
-';1999. 

,:.:,.~,t). 

-. ';I'";J ';::":), 

210. 
-';:'999, 
-9999, 
-999';1. 
-99';:/';i, 
-';/99·~. 

-'::/9·~i'il. 

-999'::'. 
-';/'~"'~/9. 

-9';·'9'":/ 
-';1':"';';9. 
-·;I'~:·;i·). 

-Q';;J':;",i 

"-';"999, 
-'i;';"~)9, 

-999';1, 

SAMPLE 
VOLUME 
(eu M) 

7. 55 
16. 00 

6. 70 
16. 20 

3. 78 
16. 10 

6. 78 
16. 60 

7 ~q 

1~ 30 
7.~ 

17.60 
9 01 

18, 60 
::::. 1 ~~ 

17. 40 
9. 18 

17. 50 
8. 75 

19. oe 
9. 18 

18. 40 
9. 18 

18. 60 
a 49 

17. 60 
7.M 

20. 0\) 
7. 80 

17. 10 

2.2-15 

EGGS 

QO 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
0. 0 
QO 
0. 0 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
0. 0 
QO 
0. 0 
~o 

O. 0 
O. 0 
O. 0 
QO 

DENSITY<NO . ./1000 CU M ) 

YOLl<-S(')C 
Lr-tRVAE 

O. 0 
O. 0 
0.0 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
0. 0 
QO 
QO 
QO 
O. 0 
QO 
0.0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. O. 
O. 0 
QO 
QO 
QO 
O. 0 
o. 0 

LAF:VAE 

132, 5 
62. 5 

O. 0 
QO 
QO 
O. 0 
o. 0 
QO 
QO 

173. 4 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 

IC"":'.-, ~ ._10:: •. ..J 

.JUVENILES 

QO 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
O. (I 

O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
0. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 

TOTAL 
(EXCLUDING 

EGG::;) 

132. 5 
62. 5 
QO 
QO 
0:0 
QO 
QO 
QO 
O. 0 

173. 4 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
QO 

5:3. 5 



( 

CLlll"EI D::; 

STATION
[I,;TE 

I-07/0f::../76 
D-07/0/:../7!:. 
I -()7./0.~./76 
D···\:~7 /Ol..:../7 (:. 
I-.. t)7/07/76 
L! "(17/(17/76 
1--07/07.1'71:
[I-f)7/t)"i.l71..:.. 
I -·07/(l7/7.~. 
[1-·07/07/76 
r -1".!7./1:~)·/ 71:. 
[;--·>7/1)7/;r ':. 
:::,-·=:.7/07/71;.. 
It _;=:~.i .""I.)}/7,::. 
! --i)", /07/76 
D-·(,'7./(J 7/':'" 
1-«(7/0 7,~. 

[1--·:}7/':; 7,~, 

T --,')l i (1"/ f7,':' 
D-":.'7/~:j 7/71;. 
I -(J7/\)7'/7·~. 
J) ·-(i 7 ,/0'//7 t;. 
I -'')7/1)'/.'16 
[1-·')7/0:'/71:., 
r "'~)7 /'(t7/7.;. 
[1-··(·7/':: 7/7 (:. 
'l--·i)?/f)!".l'.':. 
;)···(>7l'.·"/'.l?t. 
I --'I.~!/ /(,::;:/76 
[1--0/./(;:-:::..' 76 

TIME TIDE 
(HR:MIN) (M) 

22: 4:3 
22: ;1!3 
23: :;;:1 
23: :;:1 
00: 12 
00: 12 
00:51 
OO:~l 
1.~.: ~2 

le.: ~;2 
1 i': 32 
17:32 
1:::: 1:3 
i::::: 13 
1 :;:: ~_:;2 

1:;::: !':,2: 
19:31 
1';1: :=: 1 
20: 10 
2(): 10 
~·~O: 1~9 

20:'i9 
21: :?9 
:~1 : ~9 
22: "1~ 
22: :.l~j 
2:;:: 2·1 
2:~;' 24 
00: 1)·1 
(ll): 04 

0, ..:., 
_'~J, '~' 

o. ::::: 
-9. ~' 

-(I, 1 
-9. S-' 

O. (I 

-':). '7 
O. ::i 

-9. ';.' 
O. ::;: 

-''i'. ';' 

o. ',' 
-9. '~j 

1. () 
-9 .. ~~ 

1. (I 

-';". ':.' 
1. (I 

-'~:. 9 
O. 9 

-9. 9 
(I. f; 

~-';', '~J 

0. ~) 

-9. ':' 
O. II 

_';" ,:, 

o. :~ 

-':",9 

I~JNTAKE;[I~nISCHARGE 

( 

SAI1F'LE 
TEt1PERATURE CONDUCTIVITY VOLUME 
(DEGREE:::; C) (1'11 Cf.:CWil-iOS ) (CU 11) 

2~J. 5 
::;:4,5 
2:'i .... 1 
:;:::::.0 
25. ~~ 

:::2.0 
25. ~i 

::::0. 0 
23, :::: 
34, 5 
26. 0 
3~. 5 
26. 0 
34 ~ 
2~ 0 
34, 5 
26. 0 
:;:~1, 5 
25 !:i 
:~;4. 5 
::'l;, , () 

84. 5 
24. 8 
34. 5 
25. 0 
:~:4. 5 
'-,r 
,L._I. ,_, 

:33.0 
2~.J, 0 
:~:2. 0 

-9999. 
-9''iJ9'~/, 

2 to. 
-9'';199, 
_·:'J·:;":'i'~', 

-';":;:'99 
210. 

-9'':.-'9':'', 
1::::0. 

-99';I';i. 
-99';1':", 
-'r'9':"'? . 
-';":'199. 
-9':"";";', 
-99':~"~1, 

-'~-'9·:'J'~i. 

-999':". 
-';.,.;, '';i 9. 
-·:'-·':.~":;'9. 

_':;)';-1':"':). 
-9':"':'-"9, 
-'''iI':''':'J':'', 

270. 
-';"':"?':'. 
_t:J':'i';"':, 

-9':'J99, 
-'::":;"~'9, 

-99·;}·;'. 
-99';";.i, 
-";I'~i99. 

t,. 7:3 
16. 20 

9. U;:: 
1:::. 'If) 

7. 46 
18.00. 

3. (l1j. 

1~:;. :~:O 

"", 1:::: 
17. ::::0 

6. 78 
1::::. 10·· 

:;::. ::::4 
t::::. L(.(I. 

:3. 1~, . 
17. ~50 
1-1. ::";f' 
19_ 10 

9. 18 \, 
1::':. 10 
lO. OS 
1::::,50 ; 

7. :;::0' 
17. :=:,) . 
5.77' 

17.70 
1;., 7:3 

17.00 
t .. 7:=': 

15. ::::0 

2.2-16 

EGGS 

QO 
O. 0 
QO 
QO 
QO 

.0.0 
QO 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
0, 0 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
QO 
QO 
O. 0 

DENS ITY (NO. /1000 CU M 1 

YOLK-SAC 
LARVAE 

QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
o. 0 
o. 0 
o. 0 
QO 
O. 0 
o. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
0, ~ 
O. 0 

L(!)RVAE 

O. 0 
0, 0 
o. 0 
O. 0 
O. 0 

55. I:'. 
QO 

13Q 7 
QO 
0_ 0 
QO 
QO 
O. 0 
QO 
o 0 
QO 
QO 
O. 0 

loa 9 
QO 

9':", ~t 

10::::. 1 
O. (I 

115. f::.. 
0, 0 

16·~/. 5 
0, 0 
O. (I 

O. 0 
O. 0 

.JUVENILE::; 

O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
0, 0 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 

( 

roT& 
(EXCLUDING 

EGGS) 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

5!"J. /:.. 
QO 

13Q 7 
QO 
QO 
O. 0 
o. 0 
QO 
O. 0 
QO 
O. 0 
o. 0 
o. 0 

108. 9 
O. 0 

99. ~J 

10:::. 1 
O. 0 

11:::;. 6 
O. 0 

U:.9.5 
O. I) 

O. I) 

O. 0 
0, 0 



/ 
\ 

CLUPEI[:::: 

:=:T,~T I 011-
Dr-,Tt': 

TIt';:::: TIDE 
(f-ii'(: 1'''1 N) ~ 1-0 

I-07/()8/76 OO:~O 

0-07 /08/76 CO:~0 

I -tY7 /"')':~:/7 6 16: ::::2 
l;'-~)] /')'::/7 6 1l::,.; :~:2 

!-07/08176 17: 1~ 
['-;)': ""-.;:;3/7'0, 17 : 1·1 
!-07/08 f ]b 17:S1 
[.1 •.. (; 7,,'0,::: /7 ,~. 17: ~:i 1 
r-07/('8!~~6 18:29 
[1-07/\:;9.~76 18:~9 

I ,·,')7 /'):~:.:' //.::. 1·.~: \:'::! 
'.1·-(1-::/;.).~?/7/~, 1';': 0.:: 
I-07/C~"7b. 19:47 
r.I- .... ·-'lliY> -;-6 1':':': '17 
!--(17/1)~·!76 2;):23 
I)-f)! !)8/76 2~):23 

:. - ')1 ,·:\':';/j"'b 21: 11 
0<;7 ').:::0-,,,. 21: 11 
}_·')Y;'02/76 22:48 
D-"'~\: /i>f:/~;,::. 22: ,~:=: 

I - !~.'7 f(',::/"-;f;;. 2.:::; 2~'~i 

~J-i:'7;C8/76 ~~:2S 

[-07.1·0~~/76 00: 13 
D-~jfO~!76 00: 13 
X '·1)7/·O~~.J··7~ 00'~0 

U-j7"'C~/76 00:~0 
! .-.~\"~ "t ::::./~:I;. 16. :-~;.~. 

0-0//12/76 16:36 
1- 1)7/12/7(:. 11: 15 
D-~7f12f76 17: 1~ 

T '" J t·: r r,I·::E; [1.,,[1 I ~:;Clir.RGE 

O. 1 
-9. ,~. 

O. 1 
-9. ~. 

o. :::; 
-~·:'I . . ;, 

O. /:. 
-'~". ~. 

O. I' 
-';', '?: 

O. ::: 
_i:,. ':,' 

(I, ';' 

-';1,9 
1. (I 

-':;', '::, 
1. (l 

-9, '~I 

O. ::! 
--'?,-', ,~, 

o. c; 
_t':'J ';'~ 

O .. ~: 
-9. '~I 

':1, ... ~ 
--':,', ';' 

O. (, 
-9 ':.1 

--0. :~ 

-':'-'.-=' 

( 

:,,:AI"IPLE 
TEi1FEHATURE CONDUCTIVITY VOLUI"£ 
(Dt::Of;:EE::: C) (I"i I CRI)t'iHO:::) (CU 1'1) 

23. .q 
:;:0. !:i 

26. 0 
:3~~. (> 

2~5. 2 
25. 0 
26. 0 
3~. 0 
26.0 
3~.0 

:26. 0 
.~=.~ :~~. 0 
'~:6. 0 
.;:~i. l) 

2~~~. ~i 

::::~j. 0 
24. :::: 
:;:'1.0 
2~~;. !~ 

;::i. 0 
2~~;. 5 
:;:2. I) 

:~::.. ~i 

30. 0 
:~~~I. ~ 

30. 0 
2~=i '1 
::::~l. ~5 

2(~ .. 0 
:·'::~I. 0 

10'·10. 
-·9·:'~··:''''·;;'. 

1-;-:5. 
-9';'99. 

1';:"). 
-99~)·;:·. 

-99·;')'~J. 

-99·; .... 9. 
-·':.·r~I';}9. 

-';-';i'":.;9. 
-';~"?:J'~'9 

-99'::~"~) . 
-.';/';/';19. 

.-':"';i99. 
-9';-199. 
-';/';)';:)9. 

110, 
-999';', 
-9':"99. 
-':;";"";1'':.'. 
-"il Oil';'} ';). 

-9 ';-,9':'J , 
-~ ':I';:"i.' '~J 
-9'':./99. 
- 9 '~.' ,~:, '-:1 

-,;,,:;,,-:;,,;; 

:·~~:"~~=i . 
-'~i'::-J'~~/9 

-'?,)'~-;"~)9 

- ';'1 .~~. 9 ';J, 

5. ()2 
16. 50 
~. 77 

17. ~O 
~. "78 

1~. 90 
S. 77 

16. 60 
7. ao 

17. 00 
::;:. ,!9 

17. :;'0 
"J. 1 ;:;; . 

17" 50 
.). 1:::: . 

17.20 
8. -19 

16. 30 
';). H:: 

19. :'::1) 

7. u:;:: 
1:::' 00 

~" /! J~ 
1 ~::.t" '~j~) 

6. 7:~: 

l"~J. 00 
L-:" -,-, 
"_I ... :.. i 

1 ~3. ,~.O 

~. 77 
16. 70 

2.2 -17 

EGG::; 

QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
o. 0 
o. 0 
QO 
o 0 
o. 0 
o. 0 
QO 
QO 
0.0 
O. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
00 
QO 
QO 

DENSITYCNQ 11000 CU M ) 

YOLK-SAC 
LARVAE 

QO 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
QO 
QO 
O. 0 
o. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 

L()RW~E 

QO 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
o. 0 
O. 0 

108. 9 
QO 
O. 0 
QO 

Wa4 
O. 0 
O. 0 
QO 
O. 0 
0, 0 

442. 5 
O. 0 
O. 0 
O. 0 
QO 
O. 0 

,JUVENILE:; 

QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
o. 0 
QO 
O. 0 
O. 0 
0_ 0 
QO 

108. 9 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 

TOTljL 
(EXCLUDING 

EGG~3 ) 

O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 

108. 9 
O. 0 
O. 0 
O. 0 

762. 3 
O. 0 
O. 0 
O. 0 
QO 
QO 

442. 5 
O. 0 
O. 0 
QO 
QO 
O. <) 



( 

CLlJF'E 1 [r:: 

::: r ,'1'1' ION
[i(.:TE 

I-07/12/7'~· 
['-·.)7/12/76 
I···07/1,~.'7(:· 

L!···(\-7l12./76 
I -.~i7.: 12./71:, 
!:':"'I)',:/.i. :;:/7j~, 

1-')"// l·:~./ 7,':. 
['-.-::.:7/ 1 ~~ /7/:'. 
I -·0::./12/-/ c.. 
D-07/12/7S 
1--<)7/12/71:'. 
\";-07/12/76 
i-07/t2/-i,~. 

D-·-i)7f·~ ::~/76 

I-07/1:~'/7f:. 

[1-07/1::':/7/-., 
1-(17./ 1 ":: 17/:. 

D-,)7/ 13 I 76 
I -(J] ,'1 ::::/"? f:. 
[I--(i1.1··1 ::'::/7.:::. 
1--0"//1.3,,'-;:6 
[i- :'-'/13/71.:.. 
I -'J>" / t ::;: /7.:. 
[-(17 / 1'::/7,~, 

1--07/ i ::::./"7S 
[1- (17/ 13/7~. 
,i--\)7/13/76 
[1··(17/1. ::':/7 t. 
1 .. 0 ")";- / !. :.-::/76 
1)-07./ 1 :~'::/7 6 

TIriE 
(HR: IviII\!) 

17:56 
17:56 
18:11 
18:41 
lS)'Z3 
19:23 
20:c)6 
20:06 
21: ~J.::: 

21: 5:~; 
22: ::::/:. 
22: :;i/;. 
2::::: 19 
2:~:: 19 
00: 0:3 
(~~J. I) :-::: 

0;): -17 
0<): 117 
1 t.: :::::::: 
1'~.: :::;;:: 
17: 1:~: 

17: 1:::: 
17:~5 
17. ':;~~; 

1:::: '37 
1 :;::: :-::7 
19: 1:::: 
19: H,: 
~~::G: !:.i7 
'2:0; :.~7 

I "':I l·nPit-:'E i [I":D I :::;C;f-lIlF:OE 

TIDE 
(1'1) 

-('.2 
-9. 9 
,,,0. :3 
-'::'. ':) 

-(1.5 

-') .. :.' 
-0. ::. 
-':", ;J 

O. 7 
-9. 9 

O. :=: 
-'if. ";I 

t). -;; 

-·9. ':'1 
1.0 

_':". '~i 

O. 9 
-'''iI, 9 

o. (} 
-9. 9 
-(,I 

-'~/. ''il 
-Q 2 
-9. ".'I 
~Q 2 
~.9 

-0. 2 
-9. 9 
Q2 

_i.), ';'1 

TEMPERATURE 
(DEGREES C) 

21.': .. I) 

~.O 

26. 0 
34. 5 
26. 0 
~.O 

26. 0 
31. (I 

2S. 1 
30. 0 
26. 0 
~3 

26. 0 
3Q 0 
U.O 
2~. 0 
24. 9 
29. 0 
2'1. :::: 
TI.O 
2~. 0 
32. 0 
21. 0 
31. 0 
2~:', 0 
::::2. <) 

-2~:::t. 0 
30. (I 

:2::~. 0 
:~!;). 0 

( 

CONDUCTIVITY 
(MICROMHOS) 

-")':1':"9. 
-9999. 
-9':::·~:'9. 

-";199'':). 
-9999, 
-9999. 
-';"99';1, 
-'~'999, 

2~~;O. 

-·~'9':"'9. 

-9999. 
-9999. 
-9~'99. 

-9999 
-9 q '';,;'-:' 

-9·:':'~-":'I. 

2~'O. 
-''i''?'9';"). 

~~IO, 

-9'~)';'9. 

-·9·~i':'/9. 

--';)'~,":::;9 

-9';1';;9, 
-'~':~i''iJ9 . 
-';:";'1';'9. 
-99'~),? 

-·~/99·~i. 

-9'';''99. 
-'99':"'). 
-'~;'~;';J9 . 

:::AI'IPLE 
VOLUME 
(CU 11) 

4. 77 
14. 60 
6.02' 

16. 40 
6. 78 . 

19. 10 
6.~ 

16. 20 
a 72· 

18. :::;0 
".'I. 18 . 

18. 00 
9.27' 

17. 30 
9. 44 

17. 80 
".'I. 44 

17. 30 
2. 31 

15. 90 
4. 77 

1 ~~i. ::'0 
4. 11 

15.70 . 
5. ~:,i2 

14. 70 
4. 52 

15. 20 
~77 

15. 80 

2.2-18 

EGG:; 

QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. I) 

O. 0 
QO 
O. 0 
O. 0 
o. 0 
o 0 
O. 0 
O. 0 
QO 

DENSITY(NO. 11000 CU M ) 

YOLK-SAC 
U~RVAE 

O. Q 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
0, 0 
O. 0 
O. 0 
O. 0 
QO 
QO 

LARVAE 

Q. 0 
O. I) 

I). Q 
61. 0 

O. 0 
O. 0 

147. ~5 

O. 0 
O. 0 
O. 0 

:'::2t·.7 
O. 0 

107 . ." 
O. 0 

105 . ." 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
O. Q 
QI) 

QO 
O. 0 

17a I) 

QO 

.JUVEN I LE::; 

QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
Q. 0 
QO 

loa 9 
16~ 7 
107. ".'I 

O. 0 
10:::;. 'i' 

56. 2 
105. 9 

QO 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 

( 

TOTAL 
(EXCLUDING 

EGG::;) 

QO 
O. Q 
O. 0 

61. 0 
QO 
O. 0 

147. 5 
QO 
QO 
QO 

435. 6 
16~ 7 
215.8 

O. 0 
211. :;:: 

56. 2 
10':; •. ." 

O. 0 
O. 0 
O. 0 
o. (: 
O. 0 
O. 0 
O. 0 
O. 0 
O. <) 

O. 0 
O. 0 

173. II 
O. 0 



CLUF'E I [0:::; 

STiYIION
[;·:,TE 

I-07/13/76. 
fl-')?/ 1 ::.:/} 6 
I ·_·(17/ 1';;/7.~. 

D-07"" 1 :::,rll;. 
J-;)7/1.:::/7/::.. 
,'···07/1 ::/7/':'. 
J -i)7 ,. '- -,:.1'/1':. 
[I-,Y:'l t .:':.I7S 
1-"")]/1'1·/7/:· 
[o---(.} /14 /7 ;~. 
1-·07/11/7.';. 
D··-")//'1/i l?6 
I--j)~· '" i ' ;.1'].:. 
! .. I-·) 7 " I :j. /7 ~,:. 
1-( .. -1/1 11/"7,':. 
l'--O; /1,1/"76 
1--07( 1 ·1/7(. 
D'-('-';: ,·111 .. ··/·t~. 
I --,)7/ 1·1.17 f:.. 
[:-07/1':J./7S 
1-0}/1 ;1.f7f:.. 
!) -·t)7.'" 1'1/7.':-:. 
1-U7/1;1/71;. 
[I-07 1 1'1/76 
1-07 /1.1/7,':. 
[I-i)7.l I ,'i/7!:... 
I-G7./1.'1/·7,~. 

[! "')7 / I'Ll7;:' 
!-I)}/i·1./7f:. 
)J-(o'.illJ/7f:.. 

TIME TIDE 
(HR:MIN) (HI 

21: ::::4 
21: ::::·4 
22: 12 
22: 12 
2'2.: ~!2 
22: ~i2 

23:31 
23:31 
0;):09 
00:09 
OO:~7 

OO.~7 

1.':..: ;~::..: 

16. 2::: 
17:0".' 
17: ,y::' 
17: ~}/t 
17: :::;4 
1 ;::::: :~;J:t,. 

H::: :::::4 
19: 13 
1"ii: 13 
19:::;6 
1':": ~i.:) 

21,31 
21.: :;:1 
22: O'~I 
22: 0';" 
22: ~::il 

22: ~~ 1 

I) II 
-':1, '7 

O. f:.. 
-':-' .~. 

O. e 
-9. ';; 

O. 9 
..... 9 .. ~ 

1.(: 
-'~J. 

1. 
-Q 9 
~3 

-~:'. 9 
O. ~ 

-9. 
O. 0 

-9. ~ 
-0, 1 
_ .• : .... ';.! 

-0. ". 
-';1. ';' 
-0. 
-'';i, ';' 

O. :::: 
-9. ';, 

(). /. .. 
-·;i.9 

o ~: 
-q -;; 

J " T tH (IkE i D·~ D I ::;CHAHGE 

:3AI1PLE 
TEI1FEF:,~TURE CONDUCTIVITY VOLUI1E 
(DEGREES C) CHICR0MHOS) (CU H) 

25. 0 
:'::0, 0 
:2:~:. I) 

29. !:.i 
2~3. (I 

::::~). (\ 

25. 0 
29. I) 

2~5. 0 
2';:'.0 
2:: .. ;.0 
29. 0 
2~. 2 
34. 0 
2S. 0 
3,;. 0 
2~O 

33. ~.:i 

25. 0 
:~~:3. ~j 
2~j. 0 
32 .. =:i 
2~:j. 0 
32. 0 
24, 4 
31. 0 
25. 0 
31. 0 
25, 0 
31. 0 

-':'~/999_ 

-·:'J9,?·~', 

23'::, 
-';"';"1':)9. 

-9'i"~/·~~'. 

-99';"';1. 
_·~/'~;·;i·:'i. 

-99'~·9. 

-99':"9. 
-9'-;'99. 

2,10. 
-9';1'~/9 

2/10. 
-.;. .. ~ .... ~ .. :) 
-9':'''9·~i. 

-9·:'J·:'J'~). 

~9·;i9"). 

-':""-)':')9, 
-';1';'9';'1. 
-9·~!·;'··?1. 

-';.1';:";;9. 
-9999. 
-9':'199. 
.... ·:.19 .. ;'9. 

220. 
-'";1':'199. 
-99·~·9. 
_·;;·;,-...·;.·9. 
-'";:'9';>';', 
-';'J9';'19, 

7. 55 
16. 40 . 
~ 19 

17. 70 
9, 18 

16. 10 
8. 1~ 

1& ~O 
10. 23 
18. 30 

8. 49 
17. 10 

6. 78 
17. 60 

5, 77 
16.20· 

5. 77 
14.30' 

~3, 02 
15. 00 

~.::. :=:'~I 

15, .SO 
4·. :=:~5 

1 ~J, :LJ) • 

1,;" 61 
16 .. 00 • 

~;, 9 Jl . 
17. 00 .. 

::::. :~:2 

17.00 

2.2-19 

EGG::; 

QO 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
o. I) 

O. 0 
QI) 

QO 
O. 0 
QO 
o 0 
0, 0 
O. 0 
O. 0 
o. 0 
o. 0 
QO 

O. ° 
0, 0 
o. 0 
QO 
QO 
O. 0 
0, 0 
O. 0 

DEN8ITY(NQ /1000 CU M ) 

YOLK-SAC 
L0.HVAE 

QO 
QO 
QO 
QO 
QO 
QO 
QO 
0, 0 
O. 0 
I). 0 
O. 0 
QO 
O. 0 
0, 0 
O. 0 
O. 0 
O. 0 
O. 0 
QI) 
0, 0 
O. 0 
0, 0 
O. 0 
0. 0 
O. 0 
0, 0 
QO 
O. 0 
0, 0 
QO 

LARV{"E 

QO 
61. 0 
QO 
QI) 
QO 
O. 0 
O. I) 

!52. '? 

o. ° 
0, 0 

117. :3 
c'r. It:"' ._1.;:., .J 

O. 0 
QO 
O. 0 
QI) 

QO 
QO 
O. 0 
O. 0 
QO 
0, 0 
O. 0 
QO 
QO 

62. 5 
O. 0 
I), 0 
O. 0 
O. I) 

.JUVENILES 

O. ° 
QO 
QO 
QO 
O. 0 
QO 

122. :3 
QO 
QO 
QO 

23~i. 6 
O. I) 

O. I) 

0.0' 
O. 0 
QO 
QO 
QO 
O. I) 

0. ° 
QO 
O. 0 
QO 
O. I) 
QI) 

0, 0 
168. 5 

O. 0 
O. 0 
O. 0 

TOTAL 
(EXCLUDING 

EGG:;) 

O. 0 
61. 0 

O. 0 
O. 0 
O. 0 
O. 0 

122. :3 
52. 9 

O. 0 
O. I) 

::::5:~:. /.I. 
c:-.-, t";"" 
.... 1';:0 •• J 

QO 
O. 0 
I). 0 
O. I) 

O. 0 
QO 
O. I) 

QO 
O. 0 
O. 0 
O. 0 
O. I) 

I). 0 
62, 5 

16& 5 
O. 0 
QI) 

QO 



( 

CLUI-"EID:::: 

STf,TION
DATE 

1-07 14/76 
D-07 i~/76 

I-OJ 1~/76 
D-07 1~/76 

I-('7J'1~/76 

D-M 07'"lS.i7b 
T-~O·/.'·"L~:;/·.":::. 

rl' ·:)7/ 1:~ ii' l:
I -~:\7/ 1 ~/·::l:. 
D-~('7/1!:~f76 

I-'-,'7/1~::; 71:., 
i,,-··n7/1 ::; ll,S 
I-O?/1~~/7'~' 
[1._0') 7. l 1 ~:,,1./7 /:.. 

1·'·('·': / 1'~'/7 (-. 
[i._I~J:'./~. ~:i/7 .~. 

1·-0~r/ 1~;/71:;. 

[1--07/ 1 ;_'.I7i~, 
t -07.1~ 1 ~:'/7 i:.. 
['·',)7;" 1 ~:;/7 /.:. 
I -()"7."" 1 ~I •• "·? ":. 
D·-~~i7/!~; /7,:, 
I-07.(t~f76 

D-0"/,'l5. f 76 
I-(\7.fl~/76 

D-07/1~.f7b 

1-07/16/76 
[1-07/16/7b 
I-()7.fli~/~76 

D-07/16'76 

TII'iE TIDE 
(HR: r'IIN) (11) 

23::33 
23: :~:3 
00: 11 
00: l~ 
j)O:~~1 

OO:~9 

11:..; .:;:1:.. 
1/:.: 36 
17: l~S 
17: l~:' 
1 ::::; 01 
H::: 01 
1::::: ~10 
1::::: I! (i 
1':;:: 1 :::: 
1:;'. H,:' 
1'): 3::': 
19: ~':,:3 
21; .:::'j 
21: :::::0:, 
::-~2' 1:3 
22: t:::: 
22: ~j l 
':~2: ~)l 

7:3: :::a) 
;:::3: ::;:0 
00: 12 
(In: 12 
\=~O: :::;0 
co: ~~O 

O. 7 
-';), ';I 

O. :;:: 
_';:', ';-1 

O. ." 
-"i/.9 

O. 5 
-'~/, ':;.' 

(\, :3 
-';1 . ." 

O. 1 
-";1, '~' 

O. 
-·~/. 9 

0, 0 
-''i', 9 
-0. ::;: 
-9, ~J 

O. 0 
-9. ':.; 

o. ;~ 

-':;', '?i 
<). 4 

_';i ';J 
0, :::: 

-';1. '~I 

O. :;:: 
~-';:I, 9 

O. !:;! 

_'~J, 9 

1 ~:; rl ftifE; flc'D I ::;CH(;RGE 

( 

SF:I'1PLE 
TEMPERATURE CONDUCTIVITY VOLUME 
(DEGREES C) (i"1 I CF:Of'lHO::;) (ell 11) 

2S. 0 
31. (; 
2~, 0 
30. 0 
24. 2 
:::0.0 
2;::;. 1 
:~;~_i, 0 
2~..:i. 0 
::::J. (; 
2~:a. 0 
:=:~3. 5 
25. 0 
:~;'l. U 
2~·~i. 0 
3::::. i) 

2/': .. 0 
::::3.0 
2!J. 9 
:33. (j 

2/':.,0 
:~:'~:, ~:..i 

2·~,. 0 
:::::3. (; 
2(: .. 0 
:3:3, :,i 
26. <) 

::::2"~ 
,-··t~' ,-', 
";;"-', .::' 

::::.;~. 0 

-9999, 
-·;~·~":'l9. 

-9999. 
_':'-1";";'9. 

230. 
-';I''i!iii"i' . 

2:,,:0. 
-9999. 
-9 '-:;) 9 "iJ. 
-";J''i",;-,9. 
-9';-"':""-;", 
-99':"9. 
-,,:.-,·~':·i9. 

-·:<.~j·;i9. 

_.~).~J.~j'~j • 

-9';I'~/9, 

-';199':'1. 
-9';";;";;', 

190. 
-';";'99, 
-'::';·~/·~/9. 

-';1';1';-1';:'. 
-'~9';'j··iJ. 

-'~/·:~":'r:} . 
-9'"iJ9'~), 

-9999. 
_';;i ';1 "i";:J. 
-,,:--, ';'-;; 'i'. 

18~.:i. 

-';:;··:"·~/9, 

8. ::::4 
17.4,) . 

9. 'Ill 
17. ::':0 

';). 1:::: 
17,70 

1:." 7::-.: 
16. (:,0 
7.2',' 

16. 10 
5. T1 

16, 00 
5, 10 

16. '10 
4.44 ' 

15. :.::,) 
::::. 7::;: 

14. 90 
2. :3:3 

15. 60 
6.27 . 

1 ~~, ~~o 

~). 77 . 
lb. '1·0 

6. ";8 
16. 10 

7. 63 
17,60 

::::. '1',:0 
17. ::::.) 

2.2-20 

EGGS 

0.0 
QO 
QO 
0, 0 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
o. 0 
o. 0 
o. 0 
o. 0 
QO 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
o. 0 
o. 0 
o. 0 
0.0 

DENSITY(NQ /1000 CU M ) 

YOLK-SAC 
U\R'vr-lE 

O. 0 
QO 
QO 
0.0 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
QO 
QO 
0.0 
QO 
0, 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 

LARVAE 

O. 0 
QO 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
0.0 
~O 
O. 0 
QO 
QO 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 

.jIjVENILES 

113,2 
QO 

105. 9 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
0.0 
QO 
QO 
QO 
QO 
0, 0 
O. 0 
QO 
QO 
0.0 
QO 
QO 
QO 

17a IJ 
o. ;) 

147. ~ 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

( 

ro~L 
(EXCLUDING 

EGGS) 

113.2 
o. 0 

105 . ." 
0. 0 
0, I) 

o. 0 
O. 0 
0. 0 
O. 0 
o. 0 
0. 0 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. (I 

O. 0 
O. 0 
O. 0 

iT:':. '1 
O. <) 

147. 5 
O. (I 

0, 0 
0.0 
O. 0 
(I. (I 



( 

STRIF'EO BAS:~, 

·::.T(,TION
[ornE 

1-(17/27/76 
\)-':;711.7/7/;. 
I -.:)7/2.7./7/.:., 
[1-·')7/27/7 to 
1- ,:!:.' /27 /"'(, 
O-·'.)·7./;~7/](;' 

I-07/2//71.:. 
D-0~/27!76 

1-07/27/76 
D-0'7/27/76 
1-~7:~7j7~ 

D-07?~7/~6 

I-()·~/·.~·~/7~ 

[i. ·C7/.~~;:: 17.::. 
r _.:) :,.,' ~,:::/7 .:,. 
[1-07/-::':'::1'7.;. 
! -e1 7 /~~:::'/71:.:. 
[1'-07 <:.:::/71;. 
1-· (,7 /2::';;/76 
[1--(-7/ :::::~:/? (,. 
r ~-(t //:::.::: /7 t;, 
[I-('I} /':~::::/7 ,~, 

1-'.)] /'2::::'/7 'S 
[-0 7 f2~':~/7 b 
1 -·n 7 /2:;:: '76 
[I-"07/~::::/7 /:.. 
1-0'.' 12:::.171::.. 
[/-0//2::;;/76 
1-07/2;:;:/76 
1.1-'071'2:::.176 

TIME TIDE 
(HR:MIN) (M) 

I",: 00 
1',': (,.) 
j ':.': ..r"i-2 
1';/: '~'2 
21): 22 
~-::o: 22 
21: 01 
21: 01 
22:::::6 
~:2: .~:6 

1::::: 17 
23: 17 
00:01 
00:(;1 
00:43 
OO:~3 

16:44 
16:44 
17:23 
17:25 
18:09 
18:09 
1::::; ~,~, 
1:-::: ~tt~, 

19:38 
19:38 
20:21 
20:21 
21;03 
21:03 

-0. 1 
_':i. ,~, 

O. 2 
-'C'. 9 

O. :::; 
_'~/, 9 

O. 6 
-'").9 

(J 9 
-':;J.o;::' 

1.0 
"";'.9 

(). ";':-

_"~J. ':.:. 

O. t: 
-9. 9 
.. 0. 1 
-9, ';:' 
..... t). :L 
-';1. ,;;. 
-0. 
-9. 
-0. 
-"";( s 
-0. 1 
-'--}. ':'. 

O. ::' 
-".). ':-} 

O. £ 

-9.5' 

l'=HHAVEl D'''DISCI-IARGE 

( 

SAMPLE 
TEt-lF'ERATURE CONDUCTIVITY VOLUt'iE 
(DEGREES C) (j'1 I CROI"!HOS ) (CU i1;· 

2,-1-,5 
:::;::::.5 
24. 5 
:;::'::.5 
24,.5 
3 .. 1·, 0 
2·:1. 5 
~3::::, 5 
2'1. ~5 

:3::::. ':i 
"',/i ~..:... ... _t 

3:~:. ~_l 

;.(-1-. ~i 

3:~:. ~i 

21!. ~..J 

:3::::.5 
2'1. ~i 
::::1. 0 
2-1·. ~i' 

:';:'1.0 
2~i. <) 

::::4 0 
24,.5 
34. I) 
2'1-.5 
::::4.0 
2~. 7 
:~:'l-. 0 
25. 0 
~.H. 0 

-·;";.i99. 
-':"'-;"''iJ9. 
_'~J'~/';;·;-'. 

-'"ir~J';"'"i' . 
-9~~)9·~'. 

-';1999, 
-999';", 
--;;':"';"':(.'. 
-'';I':''i''-j 
-. ';; 9 ';,' '~) . 

7190. 
-'"i";'I'~"'-:.-'. 
-,;,0''')9';). 
-';1999. 
-9999, 
-';199'-;1. 
-'iJ'~J'ii9. 

-"?I'~;.;,.:.), 

-·~)'~I';:··7/. 

-':"'"i-"7'9. 
-9'~i'~)':) . 

-9'~i';J·~'. 

-9999. 
-'~/999, 

-999-;1. 
-951':'i9. 

6::;:::0. 
-9·~;·:'j';,., 

-'i'J9';'J''i', 
-':"':'19';1, 

·1-.77 
16. ~·'I 

6. '1.~ 

I':' .. ;,::-) 
6.7f} 

-11.: .. 70 
6. 7:=.: 

.1I. 10 
8.15 

1';'. 00 
11. 29 
180 '10 
1,). 2::: 
18. (h) 

9. 1:::; 
17. 80 

::::. 7::: 
.15. 7(1 

4. 02 
14-. ::;:0 

1. 4:':: 
·1 ~5. ::::a) 

2. 47 
.14·, eo 

4. 77 
1~;. 10 

5, :=:~j 

17. '10 
6. 78 

16. C.O 

2.2-21 

EGOS 

O. 0 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
QO 
O. 0 
o. 0 
o. 0 
O. 0 
QO 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
o. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 

(lENSITY(NO. 11000 CU M ) 

YOLK-SF,C 
LARVAE 

O. 0 
QO 
O. 0 
O. 0 
QO 
QO 
0.0 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 

LARVAE 

O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
0.0 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
QO 

.JUVEN I LE:::; 

O. 0 
O. 0 
QO 
O. 0 
o. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 

54. :::: 
QO 

5~, 1..-.. 

QO 
O. 0 
0.0 
QO 
QO 
O. 0 
o. 0 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 

( 

TOTAL 
(EXCLUDING 

EGGS) 

O. 0 
O. 0 
O. 0 
O. I) 

O. 0 
O. (I 

O. 0 
O. 0 
O. I) 

0. 0 
0.0 

54. :::: 
O. (J 

5~.5. /j 

o. 0 
QO 
O. 0 
QO 
0.0 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
0.0 
QO 



:3TRIF-'ED Br-.~=:S 

::::T {, T ION
[!(HE 

1-07'28/76 
D-07/28/76 
{-07/28/76 
D-07/28/76 
1-07/29/76 
D-07/29/76 
I-07/29/76 
D-07/29/7b 
I-·07/~9~i7b 

D-07/29/76 
T-Ol.i2~/76 

D'-()7!'2'~/76 

1--(17129/76 
D-07/29/76 
1-07/29/76 
:)-0:' ,/2.9 l "7 i':' 
l-n7/29/76 
D-0~'/29/76 

1-07/2$/76 
D·-OJ/29IJ6 
1-07/29/76 
Jl-()7./29/76 
1-07.1'29./76 
D-('7/;:",'/76 
1-07.12';:)/76 
n-·('7/::-·:/17/~. 

1-07/30/76 
. rl-·07 /:"::0/71.:.. 

TIME TI[E 
(HR:MIN) (M) 

22:40 ~8 

22:40 -9.~) 

23: 2'1 1. 0 
2.':i: 24· -,'i. ';1 
00:05 1.0 
00: 0:5 -';'i. 9 
(H): -'I *-:. O. ';i 
0'): ,!,/: -·~/. ':.' 

11-:.: :::::, o. :::: 
11~.: 34 _;1.0;) 

17: 2~:' O. 0 
17: 2:':; -9. ':,i 
1:;:; 10 -0. :~ 

!;;::: to -_.;'. ':i 
1 ';1: o:~ -0. '2. 
1';-:. 02 -9. ';J 

19:41 -0.2 
19:~1 -9.9 
20:2~ 0 ... 
20:2~ -9.9 
22:22 0.7 
2:~: 2':;"! -~9. -:; 
23:00 0.8 
23:00 -9. () 
23:41 0.0;) 
23:41 -9.9 
ru):30 1.0 
00: :;:0 . . !_.-~I ';) 

I=INTAKE;n~DISCHARGE 

( 
\ 

:3,~I"IPLE 

TEt1PEF:ATUF:E CotmUCTIVITY VOLlJt'IE 
(DEGF:EE~ C) CMICROMHOS) ecu M) 

2~;. 1 6890. 9. 70 
34. (I -9'~/99. . 17. ::a) 
25. 0 -9':"';-J9. 10. '1·1 
:~:4. 0 -9':',)99. 1::;:. (I) 

2!'.:.i.O -':'1999. 9. :::;:3 
:34.0 -99':;'9. .1:3. ~:O 
24. 9 6::"H0. "'. 1::: 
3'>- (I -';i';'··:~)9. .17. :::0 
25. 0 -';'999. 6. 70 
::::4.0 -·~/·'i;':~·':.-'. .. 1~:'. 1":.0 
23. (I -·;:··~'9·;J. II. ('.0 
::::::::.0 -9999. 15. 40 
25. 0 -';";1";1';:', 4. 27 
~:4. 0 -';1999. • 15. 10 
25. 0 --9999. ::::.78 
~:3. 0 -·;·9·~j9. .14. (,,:0 
2-1.5 -.·~··~/·::'''i'. 3.7:;;; 
:;::4.0 -9·~ri9. .lS.00 
2~. 0 (:.0:20. 4 --, . I I 

::::::::.0 -';";199. -1 ~;. 3 1.) 

24. ~.:i. -9·~)99, 9. 1::;: 
:;::3.5 -';'} ';' ':'9. 17. ';1\) 

2~.', (1 ..... ·;J·:.)9·~/. 10. 23 
:~::3. 5 ........ iJ9·~J·~-J. ·11.:. •. ",,') 
24-,5 -9·:'I·::~":". "'. H:: 
33. (I -'i";I':"'9 1:3. 70 
2'L 5 6')10. 11. 2'" 
31. 0 -9';')·~·:'), 1:::. 00 

2.2-22 

DENSITY(NO. /1000 CU M ) 

TOTAL 
YOLK-::;;PtC (EXCLUDING 

EGGS LARVAE LARVAE .JUVENILES EGGS) 
-------- ------ --------- ..... _--------

O. 0 o. 0 O. 0 O. 0 O. 0 
O. (I O. 0 O. 0 0:0 O. 0 
o. 0 o. 0 o. (I o. 0 o. 0 
O. 0 o. 0 O. 0 O. 0 O. 0 
o. () O. 0 O. 0 O. 0 o. 0 
O. 0 o. (I o. (I O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
o. (I O. (I O. 0 112. 4 112. 4· 
O. 0 O. 0 O. (I O. 0 O. 0 
O. 0 O. (I O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. (I O. 0 
O. (I (I. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. (I O. I) O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. (I O. 0 O. (I O. I) 

O. (I O. () O. 0 (I. 0 O. 0 
O. 0 O. I) 0 .. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. (I O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. I) I.:..~j. 4 1.:..5. 4 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. I) ~i5. 9 ~5. 9 
O. 0 O. I) (I. I) O. 0 O. I) 

O. 0 O. 0 O. 0 O. 0 O. 0 
O. (I 0.0· O. (I O. <) O. 0 
O. 0 O. (I O. 0 O. 0 0.·0 
O. (I O. 0 O. 0 O. 0 O. 0 
O. 0 O. (I O. 0 O. I) O. 0 



HH I lb, PEf:;CH 

:::T,1T1 Oi'-l
[;,Yfr-: 

I -~~\5./::~/':,/71:. 
D-I~~:) f2/~./7·~. 

1--(::j/~:(:./7 /-, 
D-(}~::i/2.':. .. /71;. 
1-')::.'/ 2'? /7 (;. 
[t .... )~~~ . .'~~~-:/71=. 

l-·').:·.f·(I::~ /'7,;. 
C) -1~;/ I ;' i-,'~ /7 '~" 

~ -"(:<" ;'O':::/'/" ':. 
[I-i,,', '.,.,:.'7.;. 

.. :',~!:,,/ -- ~' .... I· :::. 
l:" . (.:~ "7/;. 

... :~ . .:. '\)'::/7(. 

_ .• ~ l;. ;,~.,:::./:;~. 

".:'o' ,:':_: .... 71:~. 

'I~} ~;.,·7/~, 

T -:~I.':. 1·'-:::~ . .:"7 .;. 
tl--·f~< . .' C; ':" ? ;:. 
.~ -.. ~ ',,~. ,/. ':i "':;" " : .... \ 
[I··-I·\·~ .. ",:, ·::.· .... 7/;· 
! --C', '(,~: J 7·~ 

(I"','" /0 ',: /7.:. 
I - '.~i '; •. (~:;: ;'7,,':. 
CI- 1" ':./1) ~ . .' "7,~, 

1-06~~3(70 

D'-~:'6(03/76 

I '-('(.:'/',<:: '7 (.:. 
D-C(~. "I) '3 /7.;. 
! --0/:. /t).~ /7/~. 
[I--(l;':. /(\·1 /";·;",S 

TIME TIDE 
IHR:MIN) (MI 

22: 1::: 
22: 1 ~3 
2:3; ::::1:.:.. 

2:::; :-:::1;' 

01: 0.2 
01: 02 
21: (I.:, 
:~ 1: .y::; 
22: ~~~.:t 

~_...:.., '2::; 
2:;:: :~i7 

:::::. ~=:7 
(; 1: 1 !~) 
01: 1~::; 

! 7' 12 
1 ?: ;. ~:', 

1:':,:: 1':2. 
1 :'::: 12 
19. ()7 
19:(7 
t'?,.: ~::: 

1';-': ~i::': 

21: 17 
::d: 17 
2~-:: II 
2::-:: 17 
2:;:: 13 
23: 13 
(10; 07 
IX': 1)7 

O. 'iJ 
-'"i'. ,~, 

I), 7 
..... ~:. '"iJ 

0, ~: 

-9. 9 
O. ,) 

-'~.'. 9 
O. It 

...... :. .... ,~, 

O. ::! 
-·9. '~i 

. , 
-.~: .. :.' 

(,'. ~::i 

-9. 9 
O. 2 

-';". ,~, 

(;, 1 
-'~:. 9 
-0. 1 
-t)o 2 
-0. 2 
--';-", ''i' 
--0, 2 
-';}.9 
-(1.2 

-';', -:.; 
O. 4 

-.'~'. ''i' 

I"' J '··!T !':f<E i i:t"'D I :::CH(,:RGE 

( 

SAMPLE 
TEI1PERATUF;E CONDUCTIVITY VOLUi'1E 
(D~GREES C) (MICROMHOS) (CU M) 

l/~ .. 4, 

22. 5 
1& 0 
~O 

16. 2 
19. 5 
II. I) 
2~. 0 
17. 0 
22. 0 
17. ~ 
~O 

lZ 0 
20. 0 
1/, 8 
24. 0 
1/. G 
25. 0 
17.0 
2~, 0 
1'7, 0 
24. 0 
17.2 
•• : •• :. t':' 
.-. ...... '-". 
1.1. I) 

:2:':;, ~~ 

1:::. I) 

2::::. ~:::i 

17, I) 
21. ~; 

It,O. 
-9':'J·~J9, 

-9999. 
-9999. 

1(,:,0. 
-'~)9·~i9. 

1 -:'''}, 
-99':')9. 
-';":,';:;"':, 
-'~}'~-"9'~i . 

1-7 t":' 
I ,_t, 

--'';.;':'/99, 
if:O, 

... -999~;i. 
H':l). 

-'~I'~."~19 , 
-'';'99';1, 
-9999. 
.-';1'-;"99. 
-"'i'·:.-"'~i';I, 

-':"99'';.;. 
-9':"";.-'9, 

175. 
-';;':.;')·;i. 

-·~/'~l'3/''iI. 

-'i''?';''::'. 
-';;9';"9. 
-·;J''i-''''it·~;. 

-';19'~/·;I. 

-·::-"9~i9. 

19, 05 
11. 70 
17.7::: 
11, 2'.) 
20. O~5 
11. 80 
17.7'=: 
13. 35 
18. 73 
13. 8~ 
18, 73 
13. 85 
1~ .. ;:::!J 
1:::. :::5 
1:::::' T:': 
1::::, 8~j 
1::;:.25 
1::::. :~:~; 

1::::. 73 
13. :~::::.:~ 

19. ::::0 
1::::. ::::::; 
l~j. 1!·5 
1::::. ':':'';i 
21. 07 
1 :~:. e~3 
1";i.71 
1::::. :=:~j 

21. 07 
13. :o:~::; 

2.2-23 

EGGS 

O. 0 
QI) 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
~O 

0, I) 
QO 
O. 0 
O. I) 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
Q0 
QO 
0. 0 
QO 
0, 0 
QO 
O. 0 
QO 
QO 
QO 
0, ~ 

DEN:::ITY (NO. /1000 CU M ) 

YOLI(-:~:AC 

LARVAE 

O. 0 
QO 
0, I) 

0, 0 
QO 
QO 
O. 0 
O. 0 
QO 
0, I) 
QO 
I). 0 
O. a 
O. 0 
O. 0 
0, I) 

QO 
O. 0 
0, 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
o. 0 
O. 0 
QO 
QO 

O. ° 
0, 0 

LARVAE 

O. 0 
85. 5 

QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
0, 0 
QO 
O. 0 
O. 0 
O. 0 
o 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 

.JUVENILES 

QO 
O. 0 
QO 
QO 
O. 0 
QO 
0, 0 
QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
O. 0 
QO 
0, 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. I) 
QO 
QO 
O. 0 
0, 0 
QO 

TOTAL 
(EXCLUDING 

EGGS:) 

O. (I 

:::5.5 
QO 
O. 0 
Q 0 
QO 
QO 
QO 
0, 0 
QO 
0. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
Q. 0 
O. 0 
0, 0 
0, 0 
QO 
O. 0 
O. 0 
0, 0 
O. 0 
QO 
O. 0 



( 

UH I TE FEfKH 

:::j{)TION
[o(;TE 

J _(l ,:,.,/0:::/7 r:. 
CI-·:i /:,·/O:::;'/7,:. 
1-':~'-:;'.: \~. :=: /7.t.:.' 
D-·0~~;·!:~8!·76 

1-'~:~/~:18J'76 

0-06;'1)8/76 
1-0b./09.I'7h 
D-0~·/()~/76 

1 _i)(. /'.:, ;:i,/7 /:. 
0··· ··"",/I:i'::'/i'.:':. 
f -(l":'/"::":~'/7 (. 
D-0~.!(l~:!7~ 

1-(I~,./0·~i·76 

[1--0.'..:;)';) I" I.;. 

I -t',.:. I i)'~-'./ f;. 
j·-·\~·.:,/··O'// ::.' 
I ,- ·:,,:,.,,">9./--::::. 
n--,:·.'_ .. Y': 7.::. 
r .-::', ~. /\> :",/ i '.':. 
D -(\':~,.I·(\ :;',:'7 ,':.. 

.- ;~.II~' /t}';",,};::, 

rj-I:~!~,/()'~ /7 .'~. 
! -'('.~./i:I·?l·~~.S 
[!_.t) ,:./·(\'~I /7 ':. 
1- C' ':. "I~l':~} r;' /:. 
rl ... .: .... ;. /(1",':,/'71;' 

I-0~.:10!76 

~)'·(),~·,··10/76 

I-C~:10i76 

0-06/10/7b 

TII'iE TiDE 
(HFc t'HN) (11) 

2t):48 
20:48 
22: :::::. 
2;~: ;.~(:. 

23: 1~ 
23: 1~ 
OO:~l 

OO:O~ 
00:~8 

1.)0: ,j::: 

17: 1:5 
17.15 
18. 1,0 
1f:: 1') 
1 ::::: ~~~ .;~. 

1 ;:;. ~:f'~" 

1 '~J: '1'~J 

19- i:.'":) 

20 89 
20:39 
21:27 
21:27 
2:3: 0(1-
:!:3. ~):1 

:::.:;:: /1 ';' 

23: ·1 ~-J 

()(J: '1-:::: 
r)O: ·1::;; 
! 7: 0::;:: 
17: 0::: 

1. 1 
-9.9 

O. (:. 
~.9 

O. 3 
-'il. ';'1 

O. 2 
-·;i. '::; 

O. 0 
-"-:;', .; .. 

I). ;) 

_'~J. ':'J 
O. ~3 

-';i.9 
,). ::: 

-9. '~J 

(1.9 

-'~J. ') 

1.0 
-(:'J,9 

1.0 
-9. 9 

O. ;:: 
-.iil , 9 

O. "7 
__ ';1, 'it 

O. :3 
-9. 9 
-(~ . .::: 
-9. -;: 

J" J l'IT liVE i [I'" [II :::CI-I?'Ir;'OE 

( 

:=:AI"IPLE 
TEI"iF'ER,YrURE CO:'IDUCT I V I TY VOlUI'lE 
(Dt::GHEES C I (1"1 I CF:OHHO:;) (eu 11) 

1& 9 
28. 0 
19. 0 
28. 0 
1& a 
~.O 

18. /:.. 
.-~ .~:.. I:."" 
4- •.••.• J 

1:,:;. (! 

2?. !:=i 
19.2 
2/:.., ~, 

19. 0 
2·~i. i) 

19. I) 
29. ~, 

1','. ::;: 
27', .~ 

19. 2 
2& 0 
1~ I) 

27, 2 
lY. I) 
2& O. 
i9. 0 
29.0 
1 ;:;. :::: 
2:::, ~j 
IC, ., 

29. 0 

160. 
-9999. 
-':;r999. 
-9 ''i'9 ':::;. 
-·~J·;i99. 

-·:'J·~~'·'iJ·;i. 

l~-'O. 
-99':":j 
.. -'';''-;1':'':' 

-"·)9·::"~/. 

16''). 
_':;)';.'.:''';1, 

..... ·~/·;i .. i'9. 
-9'~!9'-:" 

-9·:'/'"iJ·~-'·. 

--':':"::/9';'. 

1/:"0 
_C";"';i':·' 

1 '10. 
-9'~"::)9, 

-9·-::J·~J·;). 

'-';,'999, 
1/:..0. 

-99':.i9, 
·-9'i' 9';i, 
-':'~"~":';9. 

1/:..0. 
-99':"'9. 

11.0:.:5. 
-':'i999. 

14. 06 
14. /10 
12. 43 
1'1. :30 
12. 43 
1:3.40 
13. 7:~: 

L:'.90 
1:3. 73 
l~i. /j.t) 

:::: 07 
13. 2:~: 

10. ;,::1 
13. :::5 
i:::. :::6 
1 ::!. :3:J 
1 ~5. 1 ,) 
15. 00 
1 ~:;. 1 ,) 
1 ,1. 1 :::; 
1::::. 20 

.17. 4:3 
11. 70 
1'1. '12 

:::. :31 
1:~:, ::-::5 

7. 51 
13. 85 
18. 73 
12. 36 

2.2-24 

EGGS 

QO 
QI) 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
no 
o. 0 
o. 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 

72. 2 
QO 
I). 0 
QI) 

O. 0 

DENSITY(NO. /1000 CU M ) 

YOLK-S;AC 
L(:Rvr,E 

QO 
QO 
QO 
QI) 
no 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
0.0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. I) 
O. 0 
o 0 
QO 
O. 0 
QO 

LARVAE 

QO 
0.0 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
0.0 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
o. 0 
O. 0 
no 
QO 
0.0 
O. 0 

/:..9. :::: 
O. (I 

O. (I 

O. 0 
O. (I 

O. 0 
O. I) 

.JUVEN I LE:3 

QO 
QO 
O. 0 
O. 0 
no 
no 
QO 
O. 0 
QO 
QO 
I). 0 
I). I) 
QO 
QO 
QO 
0.0 
o. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
no 
QO 
QO 
no 
QO 
no 
QO 

TOTAL 
(EXCLUDING 

EGOS) 

Q 0 
QO 
0.6 
QO 
QO 
n 0 
no 
o. 0 
o. 0 
QO 
O. 0 
no 
QO 
o. 0 
o. 0 
Q 0 
O. 0 
o. 0 
QO 
0.0 
O. 0 
o. 0 
o. 0 

/.:..9. :3 
O. I) 
QO 
O. 0 
o. 0 
QO 
O. 0 



( 

I.JH I TE PERCH 

~~37 i\ Y i (!:\!
;~I{) :-r: 

1-0~!10i76 

D-06/10/7b 
{'-06,; :·)./7~ 

. c-n;./.~,)/7.~# 
I _R(I ;. /' ! i\/'7 .~. 
[t .. i) '~. " I 0,/'7 .~. 
I -(,,~ ". i :) l 7 t:.. 
f)-I.) ':. . \ ~~. I ':: (. 

I - .1).: ~ 1 0 ! 7' /.:. 

P·-(:,':,.'1 (I': 1i. 
1--0 ;. " i. :~~ :".~ :.:' 

['-O.~ .. ' t 0/7 ':-
1-:)·;· ,,:',·76-
[1._(; ': ... IJ! l'i (. 
i .. - .:.~ ~:. ll·~'.'" l,~. 

D--... ~./ 1 (\/'j'/~ 
1-·1),;·/11/76 
[i",':'S/1 ill::. 
I _-.:1,:,/ 1 '1./7.';:.. 
[1'-') ::. /j. 1.1 ;: 1;. 

I "'0., . ./ 1 .-, F71;. 
r··-(,·~./ 1'1 /? 1:-
1-0(:./1,j·fl,':. 
(,-,:>.~ ... , 1'1 /71.:. 
j, --(\;~· .. '·1 ::./ 7.:. 
(l--\).;,;' 1,li7/';, 
I -1:<'/ 1 '1,/ 7.;. 
[1-1)·:./14/7,::' 
1-0;. / 14-/7/;. 
D-(}.~./ 1'/i.l7 /:.. 

TlI·t£ 
O-lr::: 1'1 Ii'!! 

1-;:r.5 
! 7: 5:':'~ 

18.11 
la.~l 

19:20 
19:20 
20.06 
.~~). 0!~, 

;:.(:: ~;L1 
::::~t-' : ~.~4 
22: ::=:t) 

2.::: '::0 
23: 12 
2:::,: 12 
2'1: 0') 
2·1: 00 
('I): ~() 

00: ~:O 
17:00 
17: Ot:' 
17: ~i5 
17: 5~j 
18:40 
18:40 
1~:29 

19:29 
20: 17 
20: 17 
21:0? 
21:09 

1 ",niTm:E; [I~DISCHAR(;E 

TIn::: 
(I'I> 

o. 
-0;).9 

o. ~. 

-';", .~ 

(t. E. _c, so 
0. :;:.: 

-";} , '~. 

1. C 
-9 ';: 

I), .~~ 

,-. ," 
-';'. :' 

O. ','; 
-~.}. $ 

0 .. :.: 

-':', ':.' 
O. I! 

-';.'. 'i 
o. (;. 

-9 .. ~. 
-0. 2 
-':l. ~. 

-0. :::: 
-9 .. ,. 

-0. 11 
-;:i . . ;;. 
-0. r,. 
--9. so 

O. (I 

-';1. 'i.' 

Tn--iPERATlJt(E: ('.:)n~,IY::T I V I TY 
::::.!~i·!~·L~ 

VCoUJ:':t 
(CIJ M) fJ)EGHEE:3 C) (1-iI CF:Ui--iHU:~:) 

l·~i. !'] 

~~9. I) 

1';1, 5 
:2.9. 5 
1';'. ~j 

2~/. 0 
1',1. 7 
2';'. t) 

1';1. ::: 
29. ~j 
:i ·~/. :;.: 
:~.;;. 0 
20. 0 
2:~·. 5 
19. ::: 
26. ~~ 

1','. f:., 
:7~~j. () 

1 ;:'. 'l 
29. (I 

19.5 
29. 0 
19.0 
2·~/. (i 

1',1. 0'· 
2·~t. 0 
1·~/. !:.; 
2';). I) 

1';1. 5 
;:!9.0 

-'9;)·~'·~·. 

--9·~/99. 

_-"i"?J'~";). 

-';"';'9':'1. 
-';199';:1, 
-9'~i99. 

1 ,::,~3. 
-';19';'.':1, 

t I~/j. 
~.:.· .. : ..... ~t9. 
_';-J':::·'::"~/. 

·-·il"il';I·~/. 

-- .:~. '~J ~~J '~J • 

-·i'·~":'i':';·. 

-";j'~l'iJ'~} • 

-~iJ·~/9·:'). 

160 .. 
-';)·;i99. 

210. 
-.·;'i·~J':l':'I. 

-991;:··~/. 

-';'19';19. 
-9':"9'::'. 
-'~':'/~19. 

-9':)·~"9. 

-9·~·7"iJ. 

-S .. ·~·~~/';' . 
-';";"'":.;9. 

210. 
-99 '"iJ ';'. 

1::::.7.":: 
1:3.56 
U:::.73 
1:2. 7:3 
1 ::;:. 7:':': 
11. T':.: 
iR 73 
1:2. T~: 

1:::. 7:~: 

12. 7:~: 

19. 0':.' 
1 :~:. 8'3 
23. 22 

:.:.:. :::~::I 

1'::·'.22 
1 ::i. r::~j 

1~ 32 
1~. 00 
11.76 
11.40 

~:;. 28 
10. 40 

6. 34 
11. ';/0 

S. 81 
11. :.0 

::;:. !:.it 
12. (:,0 
6,2'r' 
9. 40 

2.2-£5 

EGGS 

O. 0 
O. 0 
O. (. 
O. I) 

O. (I 

t:'.O 
0. 0 
0. 0 
O. 0 
O. 0 
O. I) 

O. 0 
(I. 0 

;;l{.1. 1 
I). 0 
O. 0 
O. 0 
').0 
O. 0 
O. (I 

(I. i) 

O. 0 
O. 0 
O. 0 
O. (I 

O. i) 

O. OJ 
O. (I 

(I. I) 

0. 0 

( 

DENSITY(NO. /\000 CU M ) 

YOLK-SP,C 
LARVAE 

O. 0 
QO 
O. I) 

0, 0 
QO 
O. (I 

QO 
~O 
QO 
0.0 
QO 
O. 0 
QO 
O. (I 

0.0 
O. 0 
QO 
O. I) 

O. 0 
QO 
QO 
QO 
QO 
QO 
QO 
~.O 
QO 
QO 
QO 
QO 

umVAE 

QO 
QO 
QO 
00 
00 
00 
O. 0 
O. 0 
QO 
0. 0 
0.0 
QO 
QO 
O. 0 
O. 0 
O. 0 
QI) 

00 
QO 
QI) 

00 
QO 
O. 0 
QO 
0.0 
O. 0 

117.5 
00 
00 
QO 

~IJJVENILES 

O. 0 
O. 0 
QO 
~O 
I) u 
00 
00 
QO 
O. 0 
0. 0 
0.0 
0. I) 

0. 0 
00 
Q 0 
O. 0 
QO 
00 
O. I) 

O.~ 
QO 
00 
o 0 
O. 0 
0. 0 
00 
00 
o 0 
00 
O. O· 

TOTAL 
(EXCLUDING 

E':;G:::;) 

O. I) 

O. 0 
O. 0 
O. 0 
O. I) 

O. 0 
O. 0 
O. 0 
O. (I 

O. 0 
O. I) 

O. 0 
O. (I 

O. (I 

O. 0 

O. ° 
O. 0 
0, 0 
Co. (I 

O. 0 
O. 0 
O. (I 

O. (; 
O. e 
O. 0 

87. C-
117.5 

O. 0 
O. t) 
O. 0 



( 

t':f! ITt:: F'U,CH 

::n (; T I (iI'~-
[i,YfE 

I --l).~ ...... i ·1 .. "7 f:.. 
n-·(:i!~, .. · 2r~/71=, 

I ~-. <:. ~,,/ ~ /''''' ~. 
[1- ("_'" :'1:; .... -::0 ,S:. 

I -'("f;, / 1 ':. /".;' '::' 
D~t) .. ~. /1~:; /'76 
I -·C< .. " ~ t~i.;· 7 IS 
;:, -.. ~t.: I' J ~.~/':' •. f:: 
r. -('/~,,/ I'j /7.~:, 
c;_·: ':" / 1 :"~./:.:~. 
I -- ~l/. I .i. \:"/7/:. 
;) ) :".' !.~_;."~~I~, 

I "''':'''~,:·1 ~~j •• ' '/ '~. 

C-·(I,'.·/l~. / ;.;. 
1 - ·~l.~./ 1 ~~,./'/ .:. 
CI'" ')!,,/t.::. "7.::. 
T ,.< .. ~.", ; ::, /-" ,~. 

D'-~: ;~: . .' 1 ~-:;/:.::. 
1--'("'_' '1. .~' /76 
D--;:'.~,/ ~ ~~i/ i:=.o 
! -(;{.,' 1 ~~./7j::' 
[i - 0 '.: .. ' 't :.i./ 7 /:. 
I _ .. {'I,.':. ;'1 :~ ... "7l:. 
[1-.);';.,/ 1 ~~; /'7.:'. 
I __ ,:./~./ _ .':../ -,l .. :, 
~!-:) :', / ';,:) /"7.::. 
J. -'~.I,~,,, 1'::' i-i.':. 
{)-(I.':./l (. /7,~. 
1-··~.I{~. /1,:. ,. ? /:. 
[t_.( .• ; .... j ';" '7.:. 

TH'!E TIm:: 
(HF:: NIH)(!'!) 

22: '13 
22: I{:::: 
23: :;:(1 
2:3: :'.::0 
0;): 1-1 
':,0: I II, 
01: 01 
Ol: 01 
16' :.:;;::! 
1 t.:'.: I::;~:: 

17: ~~;2 
17: :';2 
1:::: .::"? 
1 ;::: ::':7 
1 '~.': 26 
19' 2·::. 
2(': 16 
2::1 : U:. 
21: 3::: 
:~ 1 : :.:::::,: 

2~~: 27 
:: ~~: '2.:.7" 
;:3: 13 
23: 1:-:: 
t)(): (\:~ 

00: i)·.~ 
('!e,: 1i-7 

, (\(1: -17 
"j ,~.: 24 
lb: 2'1 

f). 5 
-'"7', 'it 

(t, j. 

-';".9 

O. ;::: 
-':.:',9 

O. ';-J 
-'::', .:-, 

(i, 

-';-:. -::' 
<::', I) 

-9. ';1 
-0. 1 
-'~'. 9 
-c, 3 
-9, 9 
-c, 4 
_<;, ':'1 
~,2 

-s, 9 

·-G. 
-';:,'. -;.-

0, 'I 
-9. ') 

O. r;. 
-9. 9 

Co, 7 
_'~i 'if 

,: .. 6 
--"i,', 9 

I~"J tH,:WEi D"'DI:,,;CHt,RtJE 

( 

SAMPLE 
TEMPERATURE CONDUCTIVITY VOLUME 
(DEGR~ES C) (MICROMHOS) (CU H) 

19. 5 
27. 0 
19. 5 
~Q 

19. ~ 
2/::'.0 
19. ~~ 

2~::.i, 5 
l';J 9 
::::0. 0 
:":':'.).0 
3\:'.0 
~0. 0 
~.O 

20. 0 
::::0, 0 
20. 0 
30. 0 
20. 0 
3Q 0 
l~ 0 
~.O 
2,). 2 
'30. O. 
20, 0 
29. 0 
20. 0 
2:::, <Y 
2(). ~~j 

31. (I 

-9999. 
-'9';"'':.19. 
-9'~'99. 

--':'-;; ':) ":". 
-';/';19";', 
-';19';/';", 

1';"0. 
-9·~-199. 

:200. 
-9·~:···')9. 

_':;"":;'90:;< 

'_';·"';i':"";:,, 
-·~/·:'-'·i.'9. 

-99·::~'·:j. 

-';)99), 

-909~ 

-9999. 
-990 9 
-9999, 
-':':';'/99. 
-':)''-;)';'':'i. 

-·':;'99':'). 
1',:0. 

-9999. 
-.. ··::J';J·~J9. 
--9999. 

1::::0. 
-~~)99':'). 

1',/0. 
-':"9';"':). 

9. 12 
11. '10 

8. 97 
11. 10 
11, :::;::;:: 
11. 7(' 
11. I:A 
1::=:, 1(. 

6. 67 
1-1. ".'I.) 
1::::.73 
1:j 70 
L:. ':;4 

1 ~~~. 10 
12. -13 
l~j. ::::0 
10, i! 1 
1 ~3, ~o 
i:2 :::;: 1 
1 ~~;: :.:.~o 
15. 10 
13. t,o 
1:::;,0::;: 

~~: ;;~~ 
17,90 
1 ::::. II", 

15. 30 

',' 7/::. 
1,;;,,90 

2.2-26 

EGG:" 

O. 0 
QO 
QO 
QO 
O. 0 

170, 9 
O. 0 
QO 
0, 0 
O. 0 
0, 0 
O. 0 
QO 
0, 0 
QO 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
O. 0 

DENSITY(NO, /1000 CU M ), 

YOLK -:::;AC 
U)RVAE 

QO 
QO 
QO 
0, 0 
QO 
o. 0 
0, 0 
QO 
QO 
0, 0 
QO 
0, 0 
QO 
0, 0 
0, 0 
QO 
0, 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
0, 0 

O. 0 
O. 0 
O. 0 
QO 
O. 0 

LARVAE 

QO 
O. 0 
QO 
0, 0 
QO 
QO 
QO 
O. 0 
QO 
0, 0 
QO 
O. 0 
QO 
QQ 
0, 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
0, 0 
O. 0 

.JUVEtULES 

0, 0 
0, 0 
0, 0 
0, 0 
O. 0 
QO 
QO 
0, 0 
0, 0 
O. 0 
O. 0 
o 0 
O. 0 
0, 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0' 
0, 0 
O. 0 
O. 0 
QO 
0, 0 
O. 0 
0, 0 
0, 0 
QO 
QO 

( 

TOTAL 
(EXCLUDING 

EGGS) 

O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
0, 0 

0, ° 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
0, 0 
QO 
QO 
0, 0 
QO 
0, 0 
O. 0 
O. 0 
O. 0 
o. 0 
QO 
(I. 0 
0, 0 
QO 
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I-O~/17/76 
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1-06/17/76 
0-06/t7/76 
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D-06,/1~/76 

I-\:16/1'7/76 
D-0~/17/76 

1-06/17/76 
D-06/17/76 

TINE TIDE 
( HF:: I'II N ) 01 ) 

17: 11 
17: 11 
H,:: 0::: 
18: 0::: 
19:02 
I';": 02 
1'?,/: ~..:iO 

1';': ::.(1 

20:42 
20:42 
21:29 
21:29 
23:~ 

23:0~ 
23: ~;:~: 
2::::: ~~i:;: 

11::.: ::;::,: 
11:.·. :;::3 
17: 1';; 
17: 1',' 
U::: 05 
1:::: .)5 
1;::: fl'" 
1:=:: 4',' 
19: ::;::5 

;:;~ ~~ 
20: 2:3 
21: 0::::: 
21: 08 

O. 4 
-9. 9 

o. 
-9. 9 

(I. (I 

-';',9 
-0. 1 
-9. 9 
-0. :;. 
_I~"'. '? 
-0. 2. 
-9. ';. 

o. c 
-':/. ':;. 

O. L! 
-~) ... ;: 

o. /.:.. 
-). ,~, 

O. !::; 
-9. S' 

o. :;c. 
-·9, ';.' 

o. 
-9. '~' 

O. (, 
_'~'. -:,.' 

-0. 
-9. ii' 
.... 0. 2 
-'i/.9 

I~JNTAKE;D~DISCHARGE 

( 

SAMF'LE 
TEt'IPERATURE CONDUCTIVITY VOLlJI'1E 
(DEGREE:::; C) (11 I CROMHO::; ) (CU 1'1) 

21. 0 
:~:O. 5 
21. (I 

31. (I 

21. (I 

28. 0 
20. (I 

2;3.0 
20. 
24·, ~I 

2/).0 
24·,0 
2\).0 
21. 5 
20. 0 
21. 0 
20. 8 
22. 0 
21. 0 
22. 0 
21. (I 

22. ~ 
21. 0 
22. 5 
21. (I 

22. 0 
~5 

21. 5 
~6 

21. 0 

-';I-;;';J9. 
-'~9·:'1·1. 

-9·;'i·:;/·~/. 

-9·;'i·~-'·;I. 

-'iJI~";l;l. 

-';1999. 
-';/-::~/'~/9 . 

-99·~/9. 

190. 
-9':'199. 
-9';"'-:,-"9. 
-';"9';'7'9. 
-·;;"~":')9. 

- .;? 9 .:~ ... ~) . 
-';I'i";j'~J . 
-9·~/·;J·;'·. 

1::::0. 
-·~J9·;i9. 

-·:. .. ·~J·'iJ9 
-';1999. 
-9999. 
-.~J.'iJS".;. .. 
-999·~/. 

-'7)999. 
-9''i'9';J. 
-':;/99';', 
-';:"":,";.19. 
~';I'~!';-"9, 

175. 
-'~/999. 

:=:. 22 
16. ,",0 

7. 79 
1'1. ',io:) 

4. 1~,;; 

1'1'.20 
10. 111· 
17. :30 

7. 15 
17.30 

4. 92 
16. 00 

7. :::4 
14. '10 
10. 2~5 
15. 00 
17. '17 
19. '10 
15. 10 
15. 60 
15. 10 
1 ~3. 20 

'~'. 113 
13. 30 

8. 49 
13. 50 

8. 49 
la 50 

7. 97 
14. 10 

2.2-27 

EG(,S 

O. 0 
,",0.2 

O. 0 
1;.7. 1 

O. 0 
O. 0 
O. (I 

O. 0 
O. (I 

O. 0 
O. 0 
O. 0 
O. I) 

O. I) 

O. 0 
O. 0 
O. (I 

O. 0 
O. 0 
O. 0 
O. 0 
O. (I 

O. (I 

O. (I 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

DEN!;; ITY (NO. /1000 CU M ) 

YOLK-SAC 
LARVAE 

O. 0 
~O 

~O 
~(I 

O. 0 
~o 

~O 

~o 

~(I 

O. 0 
O. 0 
~o 

O. (I 

~o 

O. 0 
~O 

~O 

~o 

~o 

o. 0 
O. 0 
o. 0 
O. Q 
O. 0 
~O 
~(I 

O. I) 

O. 0 
O. 0 
O. 0 

LARVAE 

121. 7 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 

2·~'5. 9 
O. I) 

1 :::';:.. ';:. 
57. :::: 

O. <) 

62. 5 
~O 

~O 

O. 0 
13a 3 

o. 0 
o. 0 

66. 2 
O. 0 

U.2 
O. 0 
~O 

~O 

O. 0 
~O 

O. 0 
~O 

O. 0 
70. 9 

.JUVENILES 

~O 

O. 0 
O. 0 
~O 

O. 0 
O. 0 
~O 

~O 
~O 

O. 0 
~O 

~O 

~O 

O. 0 
~O 

~O 

O. 0 
~O 

O. 0 
~O 
~o 

~O 

O. 0 
o. 0 
~O 

~O 
~O 

~O 

O. 0 
QO 

TOTAL 
(EXCLUDING 

EGGS) 

121. 7 
~o 

O. 0 
~O 
o. 0 
o. 0 

29~.3. 9 
O. 0 

1 '?t:, ':'1 ..::JJ, J 

57. 8 
O. 0 

/,:,,2. 5 
O. 0 
QO 
~O 

133. 3 
~O 

O. 0 
U.2 

O. 0 
~2 

~O 

O. 0 
O. 0 
O. 0 
~O 
O. I) 

~O 

~O 

70. 9 



t..IH I TE F'H:CH 

::::-r,=,TION
Dr,TE 

1-06/17/76 
D-~:'6/17/7b 

{-06/17/76 
[1-(1.;.,' J. 7./71:.. 
! .. 1)/::./:1 ::: /7.'::' 
D-i)~~18.··7b 

r-(·~/18!7f~ 

D- (t.~:. / 1 :::/7/:. 
1-06/21/76 
D-0~/·21.!7b 

1-.)!./21/7S 
!).-,.>;./::~ 1 //.::. 
i -1:.11:"'/'':: 1 /7f;. 
D- .(~ <~, /:~ 1 /7/~. 
I--U /2t/:'I:.. 
1)-'> '21 ,r71;. 

I····~J ./21.17/:.. 
!)-( . ."'21/71:. 
i-I'I, •. f.~~ i/://:. 
(1-- 1', ,' •. /'=-: 1 /7 i.;. 
1 "'I.~'.:: . .l' :~:"1 /'11;. 

[.-<1(,= .'::;: 1/7/::.. 

I-·t).'.:. /.~: i /'j" /;.. 
D~"~' \.' .2 ~ /7/:. 
]-n6.'21/76 
D-('.~,.12t/·76 

1- ("':' /.~~::: "7,:,:. 
U--'.:'·'./~:· __ : :71: .. 
l···t:"<: . .f~::': /7:;.. 
(1 .. -I~"::·I/:2:2/7i:. 
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22: :3:~: 

22: :~:::: 

2:~~: '2:3 
'23: 23 
(1;)' 1.> 
(1(1: 10 
00: ~~iC; 
00: ~::~'D 
11::,: 1]0 

16· '10 
17:2? 
17:27 
H,:: 1~:; 

1 ::::: l:' ' 
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20: :::0 
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21: 1"1 
21. 17 
2::::: 11 
23: 11 
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00:~1 
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16:37 
16:37 

-t)o :~: 

-9. 9 
-0. 
_.::. ';1 

.; .. 1. 
-":'t. '~' 

('. 'I 
-9. ';.' 

o. ~j 

-.;.~. ':.) 
I) 7 

-':). '~J 

~). ~=: 

-9. 9 
t). :3 

-.~:. 9 
(), ::,: 

-·~/. 9 
C. 6 

-9 9 
(i, ~ 

-.~.,. ';I 

O. :3 
-'::', <) 

O. 2 
-";".9 

(t. () 

-.~:. '?t 
(i. J] 

-9 .. ;:; 

I ~-, I HT (if':!::; [I"'D I ::;C1-IAF:GE 

( 

SI'-\t'IPLE 
TEI1PEF:,'1 TURE CONDUCT T V I TY VOLUi1E 
(DEGREES C) (MICRrn·:HOS) (CU M) 

20. 5 
21. 0 
il. 0 
21. 0 
2,). ~3 

21. 0 
21. d 
21. 0 
24. (; 
3a 0 
2/}" ~i 

32. ~I 

2::;:.0 
:;:2. :5 
26. 0 
::'::2. ~J 

:~~~. 0 
:32.5 
2~~~i. ::; 
.;:.:.~. ~; 

:2~:;. 0 
:~:2, 0 
2:'~. :::: 
::;~::::. 0 
:2~~. I) 

2::: •. (I 

2~~. ~~ 

?:::. I) 

0.'.":.0 
:3~:, (I 
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-';"''i-'9';.I. 
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17\). 
-9 ';.i 9 ':'1 , 

1/l·0. 
-9·:;'·~"9. 

1~::; 1. 
-9·;·'9·~). 

150. 
-';/99-;', 

1 ~:~o. 
~·~/99·:''''. 

150. 
-99';)9. 

l~jr). 

- ':) .~~. 9 ,;;; .. 
1.:.;). 

-';i':;:";J9. 
170. 

-':')9';"';.;. 

2:30. 
-·'i"~.":::·9. 

:::;:;:0. 
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-'·:'19·~;·9. 

-·· .. }·~/9·:.i. 

:3. 4'~) 

1'1-_ '1·0 
.". 1:::: 

lIt 00 
8. :::A 

13. ';/0 
';". H:: 

l~.:.i. 90 
7. 2';' 

1:3. ::'0 
6. 7::; 

11.30 
1.0. 3() 
12. 30 

/:.'. 7:~: 

12. 70 
6. Ij·4 

12_ 70 
4. 77 

12. 1=,0 
I] "/7 

11. 30 
2. !::!t) 

11. '::'0 
It. 77 

10. '10 
4·.77 

1:~:. 90 
:::. 7:;:: 

10. ::::0 

2.2-28 

EGGS 

QO 
QO 
QO 

28~. 7 
0.0 
QO 
QO 

12~;'. ::: 
~o 

O. 0 
QO 
O. 0 
O. 0 
O. 0 
0.0 
QO 
o 0 
O. 0 
QO 
O. (I 

~O 

O. 0 
O. 0 
QO 
O. 0 
~O 

O. 0 
O. 0 
~o 
o. 0 

DENSITY(NO. /1000 CU M ) 

YOLK-SAC 
U)F:VAE 

QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
QO 
O. 0 
o. 0 
O. 0 
QO 
QO 
o. 0 
0.0 
QO 
O. 0 
o. 0 
O. 0 
QO 
o. 0 
QO 
O. 0 
QO 
O. 0 
o. 0 
QO 
QO 
O. 0 
o. 0 

LARVAE 

O. 0 
O. 0 
O. (I 

O. 0 
11::::. 2 

0, 0 
QO 
O. 0 
0.0 
0.0 
O. 0 
O. 0 
0_ 0 
QO 
~O 

O. 0 
O. 0 

7::::. 7 
QO 
o. (I 

QO 
QO 
O. 0 
O. 0 
0.0 

%.2 
O. 0 
O. 0 
O. 0 

92. 6 

.JUVEN I LE::3 

O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
QO 
o. 0 
QO 
QO 
QO 
QO 
QO 

( 

TOTAL 
(EXCLUDING 

EGGS) 

O. 0 
QO 
QO 
QO 

11~ 2 
QO 
QO 
QO 
O. 0 
QO 
o. 0 
QO 
QO 
O. 0 
QO 
O. 0 
QO 

78. 7 
O. 0 
QO 
0.0 
O. 0 
O. 0 
QO 
O. 0 

';;1.:...2 
o. 0 
O. 0 
O. 0 

92. 6 



I.JH I TE PERCH 

:::;T(H! ON
::I(,TC 

I·-06/~2/76 

D-'0~/2~/76 

1-1);/'22/76 
r;--( /· .. /~~2./71;. 

. I-·O:::·/:~:~7~/7b 
G--Of; . . /:!~7~/ -; ,;. 
I -():.:. i·~:-:::-:.l7;;, 
D-06/~2/76 

1-0~{22/76 
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I ___ (I ~,/·:·~::::/7 /;. 

D-'!)~'23/76 

I-·0·~/~.3J7b 

~-06/23/76 

TIME TIDE 
(HR:MIN) 1M) 
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17:25 
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19: /I.q. 
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21: 2:::: 
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00: ::':7 
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16: 12 
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16: ~i9 
1 7 ~ llt~~~ 

17: c,~; 
1::::: 28 
1 :~:: 2~3 
1',': 13 
19: lS 

\), ~I 

.. -·~/, 9 

o. /' 
_';J, 9 

O. 7 
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o. 
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-~. S 
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Q~ 
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O. /:... 
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22. ~t 

TI.O 
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23.0 
33.0 
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-·'i'9'~)9. 
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-9999. 
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400. 
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~. 77 
11. 90 

~J. 1:::: 
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11. :::;0 
~}. 77 

1::::. 10 
f:.. /j.!-

11. 20 
'1.77 
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10. 40 
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9. 90 
1. ;~:~j 

12. ::::0 
IL ~:Yl 

11. (II) 

4. 27 
10. 70 

4. 77 
10. ::::(, 

( .. 7:3 
1.0. 70 

1; •. 70 
11. 7() 

2.2-29 

EGG::; 

O. 0 
o. 0 
o. 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
0, 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
QO 
o. (I 

Q(I 

QO 
QO 
o. 0 
o. 0 
Q(I 

o. 0 
QO 
o. (I 

o. 0 
o. 0 
o. 0 
o. 0 

DENSITVCNO. /1000 CU M ) 

YOLK-~;AC 

U-)FNPE 

O. 0 
Q(I 

0.0 
0.0 
O. 0 
QO 
O. 0 
0. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
QO 
QO 
0.0 
0.0 
QO 
O. 0 
O. 0 
QO 
O. 0 

LP.F:Vf.,E 

O. 0 
O. I) 

O. (I 

::;/;'. :2 
o 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. (I 

O. 0 
QO 

~:39:~:. 9 
96. 2 
QO 
0.0 
O. 0 
O. 0 
QO 

W.9 
O. 0 
QO 
QO 
QO 
o. 0 
QO 

149. 4 
0.0 

.JUVENILES 

O. 0 
O. 0 
o. 0 
o. 0 
o. 0 
Q(I 

O. 0 
o. 0 
QO 
QO 
O. 0 
o. 0 
QO 
QO 
O. 0 
Q(I 

QO 
O. 0 
QO 
o. 0 
QO 
O. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
O. 0 
QO 
O. 0 

TOT(~L 

CEXCLU(I!NG 
EGG:::; ) 

o. 0 
o. 0 
o. 0 

:::;.~. :2 
0.0 
o. 0 
o. 0 
O. 0 
QO 
QO 
o. 0 
O. 0 
QO 
o 0 

59::::.9 
96. 2 

QO 
QO 
O. 0 
QO 
QO 

W.9 
QO 
O. 0 
O. (I 

O. () 
QO 
0.0 

.1~9. 4 
QO 
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20.~~ 
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21: (q 
"./1 ..... --
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J=JNT{¥E;D=DISCHARGE 

O. ::: 
-'~'. ';.1 

O. ::: 
-9. '~I 

O. g 
_~i . • ~ 

-';::'. ,;~. 

. ~ ;.. ,~, 

('. '1' 
-9, ':' 

(I. 
-?, 9 

(\. 0 
-~ 9 
-0. 3 
-.~. 9 

O. 0 
-';' ':j 

O. 2 
-'~". 9 

n. 5 
-':;1. ,~, 

O. 7 
-9, ';1 

0, 8 
-';:.'. ''i' 

0. ::: 
-''iI. ';) 

o. :=.: 
-'";) , 9 

( 

sr\~1PLE 
TEt'IPEF:ATURE CONDUCTIVITY I/OLlJlvIE 
(DEGREES C) (MICROMHOS) (eU H) 

2::::. U 
:.:::;:. ~l 

23. 0 
33. ~I 

22. 0 
::::::::,0 
:;,::::.0 
';::::. 0 
22. 5 
::::~;:. 0 
22. :::i 
3::::. 0 
,2:::.0 
::::::::.0 
2.~:. ~~ 

:~:;'1. 0 
';~:3. /:. 
34. 0 
23. ~~ 

::::'t. 0 
23. 0 
. -.: .. :' .::. 
'.~' ..... '_f 

23, 5 
:;:·l. O. 
23, 0 
:·::l~. 0 
23. 1 
:::;<l. (I 
1.:::. ~5 

33. ~~ 

-'-;:,'9(;.'9. 
-';,'9 ''iJ '3i. 
'-';::":','5"':". 
-999·~/. 

-0';')99';:). 
- ';1 ':) ~~i ':". 

'l:!O. 
-';:"-;;99, 

4"=..0. 
-''il 9 ';J''i'. 

,:.(,0. 
-'7"-;,'9';". 

:l ~:.~). 
-9'';''''99 

T/O. 
-':'i'iJ';·";i. 

:::l~i. 

-9':'199, 
-':'J999. 
-';."":'I'~/9. 
_ '~~"~:"~/'-:J 

-';:":'199 . 
~·~:·';"·:'J9. 

-9';"~-"':', 

-9999, 
-9999. 

790. 
-9~99. 

-99~:9. 

-·9999, 

6. 78 
13. 50 
I:::. 62 
12. 10 

';:" 7:3 
11. 70 

'I-. 77 
ii, ~:.,.) 

~;. 27 
10. :~O 
4.1'7 

11. 20 
2. ;:::0 

11. ~O 
O. 32 

11.70 
4. It 

12. 30 
,- ,'",r: 
"_I. ()._I 

13. 00 
6. 61 

14. 00 
6. 78 

13. 80 
6.% 

14. 80 
8. 49 

I:::. 80 
7. 72 

13. 50 

2.2-30 

EGG:=; 

QO 
QO 
O. 0 
o. 0 
o. (I 
QO 
O. 0 
o. 0 
o. 0 
o. 0 
QO 
QO 
O. 0 
o. 0 
QO 
QO 
QO 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
o. 0 
QO 
QO 
O. 0 
o. 0 
o. 0 
o. 0 

DENSITY(NO. /1000 CU M ) 

YOU<· .. ::;AC 
U)R'')AE 

QO 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
0. 0 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
(I. 0 
QO 
O. 0 
(I. 0 
QO 
O. 0 
QO 
O. 0 

LARWiE 

147. 5 
O. 0 
O. 0 
o. 0 
O. 0 

t:::;.5 
QO 

173. 9 
QO 
0.0 
O. 0 
O. 0 

357. 3 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
O. (I 
O. (I 
O. 0 
o 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
QO 

.JUVEN I LE::: 

O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. (I 

(I. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
Q(I 

TOTAL 
(EXCLUDING 

EGGS) 

147. 5 
o 0 
O. 0 
QO 
O. 0 

.-,~ c' .= ..... 1 .• _1 

O. (I 

.173. -;1 
O. 0 
O. 0 
O. 0 
O. (I 

::::~7. :;: 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
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34. 0 
24. 1 
34. 5 
24. 5 
34. '=-j 

24. I) 

:~;4. ~; 

2 1! .. c) 

33, 5 
24. 0 
34. 0 
24. 0 
34. 0 

-'i'·~'9·:;1. 

-~/'~J';"9 . 
-9999. 
-999';'1. 

',)/.:..0. 
-9':"9'7'. 
-99';''7. 
-9'~)9'~/. 

2210. 
-'~J'~J99, 

-999':". 
-9'~··~;9. 

-';'i999. 
-';J'~·';'9. 

-';"'·)';'9. 
_·;,· .. ;)·;:'9. 
-9999, 
-,?99'~/, 

2170. 
-99':;'9, 
-':'999 

-';-'9':'19. 
-9';;';.)';'. 
-';":':·':"'i'. 
~~O:30. 

-999·;.i, 
1940. 

-9999. 
-':)':19'-;:' 

-999'i'. 

6. 1';) 
I:::. ::::0 

5. (:.0 
1.:::.60 

~3, 02 
12. 10 

4. 11 
12. 00 

1. !:i'~J 

12. 70 
1. ~31 

12. ::::i) 

2. 64 
12.70 

'1.60 
11. 40 

6.1.:..1 
11. 4') 

9, ::::t. 
14·.90 
10.01 
12. 70 

7. ';'7 
1::::. I}O 

7. 72 
13. 10 
10. (,8 
12. IlO 
10 .. ;,.:;, 
12. 40 

2.2-31 

EGG:;:; 

QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
o. 0 
O. 0 
QO 
O. 0 
o. 0 
QO 
QO 
O. (I 

O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 

DENSITY(NO. 11000 CfJ M ) 

YOLK-SAC 
Lf\RVAE 

QO 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
o. 0 
O. 0 
QO 
O. 0 
o. 0 
QO 
O. (I 

O. 0 
o. 0 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 

. O. 0 
QO 

LI,,\RVAE 

QO 
(I. 0 

17a 5 
QO 
QO 
QO 
QO 
Q 0 
QO 
O. 0 
QO 
QO 

379. :::: 
O. 0 
QO 
Q 0 
O. 0 
QO 

10~ 9 
O. 0 
O. 0 

7E:.7 
2~..:iO. ::;: 

74. 6 
O. 0 

76. :::: 
O. 0 
O. 0 

91. 0 
O. 0 

.JIJIJEN I LES 

QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
o 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. (I 

o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
Q (I 

Q 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 

( 

TOTAL 
(EXCLUDING 

EGGS) 

QO 
O. 0 

178. 5 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 

379. 3 
O. 0 
O. 0 
QO 
O. 0 
QO 

106. 9 
O. 0 
O. 0 

N.7 
250. :3 

74. I.:.. 
O. 0 

76. 3 
O. 0 
O. 0 

91. 0 
Qb 



WHUE FEHCH 

SH'lTION
D()TE 

1-06/29/76 
D-06/29/76 
1-06/29/76 
D-('6./29/7~ 

1-06/29./76 
O-('~.~29_/76 

l--\~<,.· 2':) ,f 7 ;~. 
[1-- ':.(./ :~.~~ /7.-::. 
I '·';.'.'"i:,:,) '7,.':. 
D- I~l ';. /:~:~~.I. '"7 .':. 

-.J 1':,/ :::,";./ .7 I:. 
;) --\')!~,/ '.~:;~~ -' -: ::. 

T _. <, .: . ./ '":: <~ /" ~- I:. 
~')-.. ,>,~.' :.1: '~"~. 
T. - <.{,/.~: ... : ... , 7 (. 

D -")':'/ "_:"~"/'::":' 
1-') ::./:'::.,)/76 
[i-I.:',,:. /.:::0/7 (:, 
r -'C: .. 1::;:;)"7 i~ 
!-'~ ... :,:,i :~:;:·:/7/:. 

I -'~I,'=. /::.:'),/';: r .... 
D'··Ct,::./.'::,': /::;:. 
! ._<.} :"n ":, .... 7.';. 
[I ... ,y.: .... ,) 1..-' 7S 
r --<,';.-:,u 1 /7.'.~. 
[1--1:1'/ /01 /'7 ,~. 
i -('"7/\) \./7,':. 
D _;Y" /(j 1l 7/;. 
I~07 "(.11/7/;.. 
[I-()7/01/7·':.. 

TII1E Hl)E 
(HH:MIN) (1"1) 

21:27 
21: 27 
2.2: 1~3 
22: 1 ~J 
2:: ~:::: 
22: ~.:.~;:: 

2,:::11 
2:3: 41 
00: 2::: 
0·.): :2:::': 
01: 10 
01: 10 
i 7: 13 
1 -;: 1:;: 
21: 17 
21: 17 
22:07 
22:07 
~~!~2: ~')4 

:2'2' ~:;/l 

2.:~;: JTt) 

::::: ·10 
\)~), /}~) 

0 1.): ;~o 

17: :::2 
! 7: :~i2 
1.::::: 17 
18: 17 
l'::J: 08 
1',': 0:':;1 

o. ~ 
_';-J, '~) 

O. 7 
-'':J '~I 

o. -;: 
-9, ';I 

1.0 
-'':.'.9 

i.O 
-'"i:. ';1 

1.0 
-';.:" , ":.-' 

~), ·2 
-';'. ':/ 

O. 2: 
-9. 9 

O. ~3 

-9. ';:' 
0, i=: 

_'~/, ,;W, 

(,.9 
-9, '~J 

1. 1 
-';~', 9 

('. :::: 
-9. '':.) 

0, "2 
-9, 9 

o. 
._'~J. '~i 

I~INTru:E;D~DISCHARGE 

( 

SAMPLE 
TE~lPERATIJRE CONDUCTIVITY VOLUME 
(DEGREE:::: C) (M I CHOMHOS ) (CU M) 

24. 0 
:34. 0 
24, 0 
:;:·1.0 
2·'1·,0 
:::4. 0 
2''!-, I) 
:;:::::, 0 
2'1. 0 
:;::3, I) 

2::::, :3 
:::;~. 0 
2::::, ::: 
:3-1-, I) 

2'1. (I 

:;:·1. 0 
2:3, ~=: 

3'1-.0 
24. Q 
:::'L 0 
23. ~5 

:3':·. () 
23. ~. 
::::,1. ,): 
2'1, 1 
2:::i.O 
2·1. I) 

2~~. <) 

2'1.0 
24. ~j 

1::;00. 
-'iJ';}~/';J, 

--;"':.'99. 
-I~/';-199, 

-9';:'99. 
-9 ''i'''iJ-:P. 
-':"'?J'?J9, 
2\:~~jO. 

-'':.i ''i'9 'i'. 
-'?:9·:;!9. 

l'?·10, 
-9~~}'~)';', 

16'70. 
-')'~i9·;/. 

-9'::J';I'?', 
-':;'i9';i':;' 

1 ~:iOO. 
--''i'';-'';~'9, 

-99';"9. 
-99'~/9. 

·-99')';/, 
-·:;)·::-J';i·~'. 

1 ~:;70. 
!....999·9. 

13t.O. 
-9999, 
-'~t'~'''~i9 . 

-999':'1. 
-';/999, 
-9·~·99. 

6.7:3 
11. ·10 

"'. 1:':: 
1::::. ::::0 

7. 80 
1 :~:. ::;0 
10. 05 
1:3. :=:::) 
12, 90 
11;.. ~::;o 

';}. 1 e 
1::::. 1') 

II. q:::: 
11. 40 

3. 70 
11. ~;I) 

r:- r.-r:-
,_I, ._1 ..• 1 

11, ::;:(1 
7. ~llS 

12. 20 
8, 7~j 

12. 60 
:::. -19 

13, 10 
7, ::;0 

1f::... 90 
.11-. ~:''2 

15. ','0 
4. ~j2 

17, 1.0 

2.2-32 

EGGS 

~O 

O. 0 
QO 
QO 
QO 
~O 

QO 
0, 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
0. 0 
QO 
O. 0 
O. 0 

0, ° 
QO 
QO 
QO 
O. 0 
Q0 
QO 
QO 
0, 0 
QO 
O. I) 

QO 

DENSITY(NO. /1000 eu M ) 

YOLf<-:3AC 
umVAE 

QO 
QO 
0, 0 
QO 
O. 0 
QO 
QO 
~I) 

~O 

0, I) 

QO 
QO 
O. I) 

QO 
0, 0 
0, 0 
~I) 

QO 
~O 
0, 0 
O. 0 
QO 
QO 
QO 
QI) 

O. 0 
O. 0 
QO 
O. 0 
QO 

L()RVAE 

2'?5.0 
O. 0 

217,8 
O. 0 

:;::::"1-. 5 
1114.9 
29:::. If. 

72. 5 
155, 0 

121. 2 
4::::~5. I;. 

1~;2. 7 
202. 7 

0, 0 
O. 0 
O. 0 

::::~.o. 6. 
O. 0 

1::::4.0 
82, I) 

~:42. ';1 
O. 0 

117. :::: 
O. 0 
O. (I 

59. 2 
221, ;;: 
125, ::: 

O. I) 

117.0 

.JUVENILES 

O. 0 
O. 0 
O. 0 
QO 
~O 
QO 
QO 
O. 0 
QO 
0, 0 
QO 
0, 0 
O. I) 

O. 0 
~I) 

O. 0 
~O 
QI) 

QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
0, 0 
QO 
QO 
QO 
QO 
O. 0 

TOTAL 
(EXCLUDING 

EOG:::: ) 

2·~5. 0 
O. 0 

217, :;: 
O. 0 

::::c:4.5 
1-1-4-.9, 
2';1;3, "'1-

, 72.5 
155. 0 
121. 2 
4::::5.6 
152. 7 
202. 7 

O. I) 

O. 0 
O. (l 

:;:60.6 

0. ° 
1:34. 0 

::::2. 0 
:342.9 

0, I) 

117. :::: 
0.0 
O. 0 

~9, 2 
221. :;: 
125, :::! 

O. (I 

117. I) 



/ 

l~l-I I TE pr;:r,CH 

'~;T{\I'r(IN

Dr:,~ 

1-07/01/76 
0-07/01/76 
1-07/01/76 
D-07/01/76 
1-07/01/76 
0-07/01/76 
1-07/'01/76 
D-07.,'01/76 
r-07/0J/7~ 

D-07/01.,'76 
I··-O~/02/76 

D·-(·7/(!'~::. /7 .~. 
I --;~;'ll (i:2/71.:.. 
(1--<;-;-; /0:2/7 i:. 
1-·(I~1 ···(1,'~./7 i:.. 

~.I- .. (, ~I /{)/~,/:, /;, 

1-07 / 06/76 
0-07/(\6/76 
I'-07/~)6!76 

D-·07/06/76 
I-·(J7.'·\~)~,/·76 

D-07/06./76 
[-,0'7/06,"76 
D-C~!n6/76 

I-·07./O~.j7b 

~-07/06j76 

l-u:7/0b!~7b 

D-~·17/~)bI76 

!-,c)!j"Oh."76 
D-07/0~/7~ 

THIE 
(I-!R: I1lN) 

19:55 
19: ~,5 
20: 45 
20:115 
2),: 3:;:: 
21:3:3 
2:::07 
23:07 
23: !:32 
23: ~~2 
00::;:1;. 
00: :;:/;.. 
01: 19 
01: l'~1 

1l:.: 31 
U:.; 31 
17: 1:2 
17: 11 
17: ~3-l 
17: ~54 
1 ;::: ::::~':'t 

1:=:: :~:::::t 

1',:: l~:; 

1'): 15 
l~i: ~~;7 

19:~.57 

2~): :~:::: 

~O: 3::;: 
21: 19 
21: 19 

T '" 11 -IT i':f::E; n", D I ::::CHAF:OE 

TIDE 
(M) 

O. 0 
-9. '? 
QO 

-9. 9 
( . 
. '. ~ 

-9, 9 
O. 6 

-9. ';' 
O. 8 

-9, '';.i 

O. :3 
-';':'.9 

O. '~i 

-':';'.9 

O. I;. 
-9. ,~, 

O. :3 
-9. '";I 

O .. " 
-9. ';.' 

1.0 
-9, '?) 

O. 9 
-9 . ." 

(,. ~:: 

-';'t.9 
O. ::;: 

-';",9 

O. ~:::i 

-.·;i.9 

SAMPLE 
TEMPERATUF:E CONDUCT I V I TY VOLUI'IE 
(DEGREES C) (MICROMHOS) (eU MI 

.2LL 0 
24. 5 
2.<.1.3 
2..'1-. 5 
24·.0 
2-4. 5 
24. 0 
24.5 
2'1. (I 

2·1.5 
2/(·,5 
2,1. 0 
2,1. 1 
2~. 5 
26. 1 
33.0 
26, 0 
34. 0 
2~:'. 5 
3::::,5 
21::. •. (I 
::::4.0 
~o 

3q·, ~, 
26. 0 
~.S 

26. 0 
3~O 

~b, 0 
:~:4. 5 

-·:.r;r~9. 

-';";/';19. 
1100. 

-';1';1-;;'::1, 
-'"i,'~:o.;:,'iJ. 

-99';"7'. 
-';";1';:';1. 
-";";;':)9, 
-9'~}9';I, 

-9'~}·:'i·'iI. 

-9':':'9'~), 

-';:'9';19. 
·;: .. ,,0. 

-·;J'~)·~/9. 

210, 
-·'iJ99'~J. 

-·:"·:"9'~/, 

-';"-';1';/9. 
-9';199. 
-99';:9. 
-·;r:'~"";)9. 

-999':,). 
- '':i ';J 9 oil, 

-':;·'":.i9';'. 
-9';";:";-', 
-':) ''i'';J';J, 
-';;"~':')9. 

-'S"~/·?i';:-. 

- ')'~I ';': 9 
-'"7'';1';''";). 

7. r.5 
16. 00 
~ro 

16. 20 
a 78 

16. 10 
6. 78 

lb. 60 
7.~ 

17. 30 
7. 80 

17. 1;.0 
9. 01 

1a 60 
8. 1 ~3 

17.4(1 
'if. 1::: 

17. 50 
8. 75 

19. 00 
9. 18 

18. 40 
9. 18 

18. 60 
a 49 

17. 60 
7. 80 

2Q 00 
7.W 

17. 10 

2.2-33 

EGGS 

O. 0 
QO 
QO 
QO 
O. 0 
QO 
(I. 0 
o. 0 
0.0 
o. 0 
QO 
QO 
O. 0 
QO 
O. 0 
o. 0 
QO 
0.0 
O. (I 

o. 0 
QO 
O. 0 
QO 
O. 0 
o. 0 
QO 
O. 0 
o. (I 

QO 
QO 

DENSITY(NO. /1000 CU M ) 

YOLI(-::;AC 
Lf)F:VAE 

QO 
0.0 
0.0 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
0.0 
O. 0 
o. 0 
O. 0 
QO 
0.0 
0.0 
O. 0 
QO 
O. 0 
0.0 
0.0 
QO 
O. 0 
QO 
0.0 
QO 
O. 0 
QO 

LARVAE 

!'}:30. 1 
187. 5 
I1t9. 4 

O. 0 
O. 0 

62. 1 
O. 0 

241. 0 
1::::7.2 
IT:':. 4 
256. :;: 
113. 6 
222. 0 

:.j:~!. B 
O. 0 
QO 

1(18. 9 
0.0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
QO 
0.0 

.JUVEN I LE:3 

O. 0 
O. 0 
0.0 
O. 0 
QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. (I 

O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
(I. 0 
O. 0 
O. 0 
O. 0 
(I. 0 
O. (I 

O. 0 

TOTAL 
(EXCLUDING 

EGCi:~ ) 

~;::::O. 1 
187. 5 
14';1. -1 

O. 0 
O. 0 

62. 1 
O. (I 

'241. 0 
137. 2 
lT3.4 
256. 3 
113.6 
222. 0 

5:3. E: 
O. 0 
QO 

108. 9 
0.0 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 



( 

\-II-! I TE f H,C.H 

::::TriT !Ot,t
D:'nE 

I -(J-:"'),~, 17 f;, 
D-07.J·(~,: ./76 
I -~,)';--/O ./:"(:. 
1,)--0 i/O /7<" 
! ---01' it:, /':.:. 
D-I.~;·.//\i //';" 
I-f·~-'· /C '7.:,_ 
[I'-I~: I),'./~:~. 

I -,,~,,' .... i/ i ',~ ':' 

L!-- \". // '/(:. 
":-.~ '; "·j}'''''.l: ,:. 

;-'.. . ::,":: /7(. 

.~ '" " '"j .,',., I';;.:'. 
r:·- . I',; .,;; .:. 
I·· .' '.:.1 /'? I:. 
[-_. ';.' ',,)~:/"?,~, 

"-".'.' ··I.~I ,;',/'7 t';. 

r:. ()'/"/·')7/11:. 
.... {~ ...... ' /. )'':./ ll.:,. 

r'-·'~.I·:,' \~ ... ",./ f~' 

I .-.)-/ '(,-;'"/ .,:. 
r;--!)':~: C1/ t. 
i -.:: '; ./C,'7 /].~ 
[,.-,.,7 /'.~.':;- /7,:, 
):--(:1.' <'"/'/7,:. 
[ .. (i7./\:.·7/'/S 
!'- .~.;;, t".~7/7l:.. 

!.":! -;:. .' j~\'::' 17:;' 

1-,,:"::. ".>:: /71;;. 
1)-··\)7/(.1;:: /7 /~. 

TIl:::: TID~ 

( HI;:: 1'1II'll « 'I) 

22: ,!!3 
22. ~l:3 
2::::.31 
2:3: :~:;1 

C·,): J:: 
0->: 12 
00: ~:;l 
00: ~:il 
1 i:., .. ~=. ~2 

il:..·~~;2 

17: ::':2 
l7: :··c' 

1 ::::. I,: 
U::: 1::,: 
1:3:S2 
i8.~2 

19:31 
!o.31 

I): 1.) 
0: .~~) 

t~ '1 ':;: 

20: 4-:" 
:: 1 : :'"':.' 
::.1 : ;;",:, 
. -: ... -::,. :! '~~ 

::":2: 11 ~:l 
~.:::, ::>1 
..:;..;:: :~4 
()o: (·~l 
00:04 

0, 2 
_';J, ';1 

(l .-, 
-', .:.. 

-·9. ";I 

-<!, 1 
-9. ';-/ 

O. 0 
_.0:; ";I 

I.:,. !::; 
-;:',9 

C'. :::: 
.~'::'. ,"") 

O. ::;: 
_'~:". '~J 

1. (I 

_'~:'. 9 
1.0 

--":'i, ':.' 
1.0 

-'':, .::-
O. 9 

-":;', ') 

O. :;:: 
-';:', ';I 

o. ~~ 
-'), -;; 

O. ,1 

-"~". 9 
(', 2 

-';",9 

I'·'! !H{:,~'E; [I .. DI::;CI·IAHCiE 

( 

:,,:AlviPLE 
THIPEHATUPE CONDUCT I V r TV VOLUlviE 
(DEGF:EE:3 C) (11 r CI~Of1HO:::; ) (eLi I'!) 

2:'. 5 
::::/l.5 
25. Ii 
:~:::::. I) 

2~;. ~-' 
:~:2. 0 
2~i. ~3 

31). 0 
2~i. 8 
3'1-. ~5 

2~ .. 0 
::;;':!'. :5 
2~ 0 
3·~. 5 
26. 0 
34. ~ 
26. 0 
:~:4. ~-; 

~2~::,. ~i 

3::'t. Cj 

:26. \) 
'"-''' r..':"t. __ I 

211. ::;: 
:~:.1. ~~i .. 

2::j. 0 
:34. 5 . 
2~. ~3 

33. 0 
2~-~~. 0 
~32. 0 

-';199';1, 
-9999. 

210. 
-·;··~"99. 

-9·)·:'i'~/. 

-9';-"'-;.;9. 
210. 

-';-";'9';1, 
1::,:0. 

-·9·~}·:'i9. 

-9';:-;';:;9. 
-·?'·~/·::/':'J. 

-·~":i·:.;·9. 

-·~J';i':'-'9. 

-9'~/99. 

-9999. 
-·9·;i·~:''':) . 
·~·"(/·i'99 . 
.... ;::';:":).;.' . 
-9':~"~~'9 

-')·~:··~"9 

·-9·?·~·'·~·. 

270, 
-";1':';';'9. 
-9·~-":'-";.j . 
-9"i'·:;)';.i. 

.-'~:'~":"":'I. 

· ... 99·~J·~J . 
-"~,,,,:.;,,~;,,-;, 

_. 9 ';":I .:.~. ':~J . 

1; •. 7::: 
16. 20 

9. 1:3 
1 :=:::. ~'lO 

7.4'::. 
1,:::. 0') 

::::. CH 
15. :;:(} 

9. H,: 
17. :30 

6. 78 
IS 10 

8. S4 
18. 40 

8. 15 
17. ~o 
14. 89 
19. 10 

9. 18 
18 10 
10. 05 
it:. ~;(:\ 

7, 80 
17. 30 

5. 77 
17. 70 
6.~ 

17. 00 
6. 78 

15. 80 

2.2-34 

EGG:::; 

O. 0 
O. 0 
o. 0 
o. 0 
O. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
o. 0 
o. 0 
O. 0 
O. 0 
o 0 
no 
O. 0 
O. 0 
o. 0 
no 
no 
O. 0 
O. 0 
O. 0 
0,0 

DENSITY(WQ /1000 CU M ) 

YOU<-::::P.c 
LArN{\E 

O. 0 
0, 0 
o. 0 
0, 0 
no 
o. 0 
O. 0 
o. 0 
0.0 
O. 0 
no 
O. 0 
no 
o. 0 
no 
o. 0 
o. 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
o. ° 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

U;RVi'lE 

14Z 5!, 
no 
no 
no 
no 
o. 0 
O. 0 
no 
0, 0 
O. 0 
O. 0 
O. 0 
O. 0 
no 
O. 0 
no 
O. 0 
O. 0 
o. 0 
O. 0 
0, 0 

0, ° 
0. 0 
o. 0 
O. 0 

51: .. ;:, 

O. 0 
O. 0 
O. 0 
(I. (I 

,JU'v'EN I LE:=; 

O. 0 
O. 0 
0, (I 

O. (I 

o. 0 
O. (I 

o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
(I. 0 
0, 0 
O. (I 

O. (I 

O. (I 

0: 0 . 
O. 0 
O. I) 

(I. 0 
O. I) 

I). I) 
I). (I 

o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. (I 

TOTAL 
(EXCLUDING 

EGGS) 

147. 5 
O. 0 
O. 0 
O. 0 
O. 0 
no 
no 
O. 0 
no 
no 
o. 0 
O. 0 
no 
O. 0 
O. 0 
0, 0 
0, 0 
O. 0 
O. (I 

O. 0 
O. 0 
O. (I 

O. (I 

no 
(I. (I 

51: .. S 
O. (I 

O. 0 
O. (I 

O. (I 



( 

l'lI-II TE F'ERCH 

!::;T,IT 101'1-
[,(:·,'E 

l-n7/0::::./ 7/:;:. 
[I-I): {\:1':;:/76 
I-/:,7/n ::::;/7,S 
1:: _R I:' R/./ (; .~: .... 71:.. 
r. -;~ .. ~, / (':::./7:::' 
[i'R ">7/<·.::/71:.. 
x .... > ..... /(:.~: /:.';~" 
p ... (}} /0,::: /w/.~. 
1--(J-r .fC:';':/71;. 

'CI" ,.)'7 .... '~1·.=:/7 !:... 
"[ --O",'/()':: .. ' 7.';.. 

[I'-'I~'::/':":': "7 .. ~. 
l-C\?/ ().:.~: /7,~:. 
[1- .(~ i /.);~~; /7l:.. 

I -07.}·(I;~:·/76 
(I ... !),/ /0::":,'"71:... 
{ .. O-'::"/,)::';:/7{:. 
(l_()7.,l()'::/7/:' 
1-') '/ /,':~3 /~;o/:., 
U·-(~ 7.1 I):~ /71;:.. 

1--i.Y; /~) :':/71~' 
0-1)7 /t)::;:/7~. 
I -l)7/0'~'/76 
fI-07'/·.)·:" /7'';, 

I-':J·"/f)~1/7'-:. 

fJ-·()7./0·· .... /7 b 
1-0:,!·t2~·76 

D-01/12/76 
I-07/1~/76 

D-OJ/12!76 

TII'IE TIDE 
( HR: 11 IN) 01 } 

OO:JtO 
Of): .. 10 
16: :~'2 
16:32 
17: 11', 
17: 1"1 
17.~~;1 

17: ~jl 
1:::: 2';:' 
1::;': 2',1 
19: 0:::: 
1''': (,;::: 
1',': ,17 
19: '17" 
20: '23 
20:23 
21: 11 
21: 11 
:::"2: 4!:: 
22: ~1:;:: 

2:"::~: L!:. 
23:20 
(00: 1:3 
00: 1:3 
00: ~~O 
00:50 
16: ::::t, 
16: :~;6 
17: 15 
17: 15 

O. 
·-';'.9 

0, 
-'-:'.9 

t).3 

-'j, ':,) 

O. "'" 
-9. ';I 

O. 7 
-';". '~I 

O. :;:: 
-';'. '~" 

O. '?i 
-';;'.9 

1.(' 
-':". ':;: 

1.0 
-'~'. 9 

O. ;:' 
-'';":. ';: 

O. ~5 

_·:'i. ''i' 
o. :;: 

-9. ';';. 
O. L 

-9. ::' 
o. C 

-9, .:;. 

-0. 2 
-;1, '~" 

:r ···'fNTrol':E; j)"Dl::;CI·It'oF\GE 

( 

SAMPLE 
TEMPERATURE CONDUCTIVITY VOLUME 
(DEGREES C) (MICROMHOS) (CU MI 

2::::. 4 
::::~). 5 
26. <) 
35. 0 
2~i. 2 
:::::i <) 
2·:':; •. 0 
:=:~~;. <) 
2,~,. 0 
3~:.~, 0 
26. 0 
3~~i. 0 
2.::,,0 
~;~:.:;. (I 

2~;. 5 
:::;~5, (> 

2'1. f,: 
:ill. 0 
2~':';. 5 
:::;'L I) 

2~3, 5 
:~:2. 0 
2~j. ~3 

:30, 0 
2~. 5 
:2;0.0 
2:'i.4 
::';4.5 
2.':,.0 
3~5. 0 

1040. 
-99"i";'. 

1'i!~5. 

-·~/99·;1. 

190. 
-':"9';"';', 
-';'·'-;)9';.i, 

-·99':::";', 
-9';"'9'::'. 
-9999. 
-9999. 
-9999, 
-9999. 
-,;,":-,,';.,.;). 
-'~-I'-;'9·::J. 

-';:1999, 
110. 

-9'::'9';:", 
-999q 

-99':~'''i', 

.-'::"'?:':::"~'. 
-';)';/';'9. 
-'~19'::J9, 

_·';.-.. ·:,i9·;..·. 
-'~··;I·:'19, 

-9''i'9'~), 

2~~i:5. 

-9';/';.:9. 
-9'::'99. 
-':"9';'9. 

5. 02 
1/; .. 50 

1;::- _ ..... 

,_I. I I 

17. ~O 
6.7::: 

1 ~::;. ','0 
~:i. 77 

16. :;::0 
7. :::::0 

17.00 
::::. 1J9 

17. ::::0 
9. 1 ::: 

17. 50 
',I. 1 ::: 

17.20 
8. 49 

16. ::::0 
';:'. 1:;:: 

1',/. 30 
7. 0'::: 

1:3.00 
6. /H 

1 ~~. 'il ,) 
6.7::: 

19.00 
~. 27 

15. 60 
5, 77 

It,.70 

2.2-35 

E(,r;:=; 

QO 
QO 
QO 
QO 
Q<) 
O. 0 
QO 
O. 0 
QO 
O. <) 
o. 0 
QO 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
o. 0 
o. 0 
QO 
O. 0 
o. 0 
QO 
QO 
QO 
<). 0 
o. 0 
o. 0 
QO 

DENSITY(NO. 11000 CU M ) 

YOLI<-!:;AC 
UIRW\E 

O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
0, 0 
O. <) 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
0, 0 

LARVAE 

199. 3 
6Q 6 

QO 
QO 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 

loa 9 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
o 0 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
O. <) 
QO 
O. 0 

,JUVEN I LE!3 

QO 
QO 
QO 
QO 
0, 0 
QO 
QO 
QO 
QO 
O. 0 
O. <) 
O. 0 
O. 0 
QO 
Q<) 
QO 
O. 0 
QO 
O. 0 
O. <) 
o. 0 
<). <) 
QO 
O. 0 
o. 0 
QO 
QO 
QO 
QO 
QO 

( 

TOTAL 
(EXCLUDING 

EGG:,,;} 

199. :::: 
60. 6 

O. 0 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
O. 0 

108. 9 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 



( 

l-!IHTE FEHCH 

::::T t. r ! Ol\!
[l()TE 

1--07/12/76 
D-!)·7/1~~.!76 

I-n 7 / 12'76 
D-,-'~'/12/76 

~ _. ".'. 12/"'1:::' 
1.)--<>:' ... .i :? /76 

... , .... / 1 :~~/7 .... :.. 
[.1- 1.)'7 / t:~/-'I.';, 

1-(::,· / i ::~/7 /:. 
[,i- (·I/12;·7/~. 

r ... ,:;- I J 2. /'.:. 
[.\"-1)'7/ 1 ~:./7;;, 
l·~·<\:··.,·· i ~:~/7::' 
(1-•. (17 /!:.~~!·7,~, 

I "'.:; /' /1 :;://' .::. 
D-:)'J ."13/7/:. 
1-- (',-;-.'" 1 :::/:.- (:. 
[i_.(; 7/ 1.;: .... ·-;,(, 

I--i>7,.. 13/':'/:.. 
D-(11/13 ..... 71~, 
I--{~'"7 ,.'::'::::,"7/:' 
D-')7.1 i.:~:/'?'::' 
I --(I l/ 13 /"/ I~' 
D-·:\'7./L3.,'76 
I--(17. i 13!'76 
O--CI7./13/7~ 

I-·;:\7/13./76 
D-07/J3/76 
1--07/13./76 
0-07/13. / 76 

TIllE TIDE 
( HH: i'llI ~ ) (1'1) 

17: ~J6 
17: St, 
18:41 
18:qt 
1~:23 

19:23 
20:06 
2(1:06 
21:53 
21 : ~~3 
2:?: 3.::-
.22:36 
23: 1',:) 
2:;:: l'~i 

(I!): 0:::: 
00: 0:;:: 
00:47 
00: 1\7 
It.: 3::: 
1 ,~.: :;::3 
17: U:: 
1 i': 1 :::: 
1 -,: ~I~::i 

17: S::; 
1 ;::: ::.:"7 
1:3: :37 
19: U:: 
19: l:~: 

20: ~~~7 
20:57 

-0. 2 
-9. 9 
-0. :3 
-'';.1, ~~ .... 

-0. ~j 

-9. 9 
-0. 5 
-'':1.9' 

O. 7 
-9. ";I 

O. :::: 
-'~;'. ';.' 

O. 9 
-'~-;'. oi' 

1.0 
-'~J. ':.' 

(I. 'it 
-9. 9 

(I. (I 

-9. 9 
-0. 
-';t .. ~j 

-0. 2 
-9. 9 
-0. 2 
-9. 9 
-'0.2: 
-.,?/. ':.' 

O. 2 
-9. 9 

T~· J l'IT,:,t:E; )'1 .... [1] :::CHflHGE 

( 

.:;A!1F'LE 
TEI1PEF:ATURE CONDUCTIVITY VOLLII'IE 
(DEGREE:::. C) (Ii I CROi'1HO:::) (CU i'1) 

2e .. O 
::::~i. 0 
2i~ .. 0 
3,..1.5 
2/:·,0 
:32. 0 
26. 0 
3J. (I 
2~j. 1 
3').0 
2,~ .. 0 
3').3 
2,~: .. 0 
3")' t) 
2/,:.,0 
2':".0 
2,1.9 
2·~:'. 0 
2·1-. :3 
~.O 

2~. 0 
32 0 
2~, 0 
31. O. 
3.0 
32. 0 
2~ 0 
~O 

25. 0 
30. 0 

-·999·~/. 

-·~/99';1. 

-·~/9·;)9. 

-·:'··~/·:lq 

-·~)"iI99. 

-99':"9. 
- .~ .. ~: -:;- 'i' . 
-"il'::J 0:,; ':". 

2~~iO. 

-':"99':". 
_,';)'?9';'. 
-·;J·~i·:"'iJ. 

-':'I':"'?'9. 
-999'~', 

-999'':.-'. 
-·?i·~/99. 

250. 
-"i'·"i'9'~). 

250. 
-9999. 
-99·~)9. 

-';'1999. 
-99'~9, 

-';'199'";1, 

- '~:'''il';' ';1, 
-';I';"~;';J . 
-9'-;;'99. 
-999':>. 
.- ':'1 ''i.' ';' '~1. 
-999';". 

'1.77 
I'L 60 
6. 02 

11!:.. 40 
1!:..7"': 

1 'i'. 1 (> 

t.. 7:::: 
It .. 2') 

;:::. 72 
18. :::0 

9. U:: 
18. 00 

':'1,27 
17.30 

·;i. 'IA. 
17. ::;:t) 

':;'. 'i-'l 
17.30 

2. 31 
15.9') 

il. 77 
1~). 50 

4. 11 
15. 70 

5. 52 
14. 70 

4 ~r . ~~ 
15. 20 

5. 77 
15. 80 

2.2-36 

EGGS 

o. 0 
O. 0 
O. 0 
O. 0 
~O 

~O 

O. 0 
~O 
O. 0 
~O 

O. 0 
~O 

O. 0 
O. 0 
~O 

O. 0 
O. 0 
O. 0 
~O 

O. 0 
O. 0 
~O 

O. 0 
O. 0 
O. 0 
~.O 

O. 0 
O. 0 
~O 

~O 

[lENSITY(NO. /1000 CU M ) 

YOLK-SAC 
LARVAE 

~O 

~O 
O. 0 
O. 0 
o. 0 
~O 

O. 0 
o. 0 
0. 0 
O. 0 
~O 

O. 0 
O. (I 
O. 0 
o. (I 

~O 

O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
~O 

~O 

~O 

~O 

O. 0 
~O 

LARVAE 

~O 

O. 0 
O. 0 
~O 

147. 5 
O. 0 
0. 0 

61. 7 
~O 

QO 
O. 0 
0. 0 

107. 9 
57. :::! 

o. a 
~O 

O. 0 
O. 0 
(I. 0 
O. (I 
~O 

~o 

O. 0 
O. 0 
O. 0 
O. 0 
~O 

O. 0 
~O 

~O 

.JUVENILES 

O. 0 
(I. 0 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

10::::. '" 
O. i) 

O. 0 
O. 0 
O. 0 

5(:.,2 
~O 

O. (I 
O. 0 
~O 
Q(I 
O. 0 
O. (I 

~O 
O. 0 
O. 0 
~O 

O. 0 
O. 0 
QO 

( 

TOTAL 
(EXCLUDING 

ECiG~3 ) 

O. 0 
~o 

~O 

o. 0 
147. 5 

QO 
O. 0 

61. 7 
O. 0 
~o 

108. 9 
~o 

107. 9 
57. 8 

O. 0 
56 2 

o. (> 

O. 0 
o. 0 
o. 0 
o. 0 
QO 
~o 
O. 0 
O. 0 
~O 

o. 0 
~O 

O. 0 
~Q 
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"f - . ~ :.~./ ! '; .. -,< ': .. 
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[I--'C)? l'lli,ll';'. 
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1-·- )'// i. /:',' -.,~.::. 

[i-(,"/.l i ·:I'/7.~, 

TII'lE TIDE 
(HR: tUI'J) (1"1) 

21: 34 
21: 34 
:22: 12 
22: 1:1 
2:::32 
227 ::':i2 
2:::31 
;;::,:: 31 
00: (;':' 
()o: t)"?! 

0(·: ·17 
0(1. :17 
1/:.: :.::: 
1; .. ::::::: 
17: ,),;, 

17: C·"" 
:i 7: ~·."1 

17'. ~:4 
1:=:: ~:4 
1:,::: ::'4 
1'," L,: 
1"-': 1';:: 
1',,': :.::,.,. 
1';': ~=;.-:. 

21: :;:1 
21: 31 
22:09 
1'2: 0'::" 
22: ~..:; 1 
22: o~::l 

I), 1+ 
-'-;::'. '~I 

,). ,.,. 
-';!.9 

0, !:;: 
-':"'.9 

'.).9 
-9. 9 

1.0 
_.·~·t ''':, 

1. 
-_.;:, , '~i 

O. ::: 
-.~~. ''iJ 

o 2 
-'"i', '~j 

O. 0 
-9. ':/ 
-0. 1 
"-';', .~. 

_.(l, ::-~ 

.. -'::' '-:,' 

-;). ~~ 

_.; .. , .~: 

O. 2 
-'?', ''i; 

O. '1 
-9 '"i' 

O. ~1 

'~'. ';: 

JocT"'Tt,I'::E; n,,[I!::;:CHFIRCiE 

( 

:3AI'1PLE 
TEf1PERt1 TURE CONDUCT I V I TY VOUJI'iE 
(DECiF:EE::: C) (11 I CHOI' !HO::: ) (CU 1'1) 

2~~;. 0 
30. () 
23. 0 
2';'. ~ 
2~i. <) 

:30. 0 
~~~~i. 0 
2';:;- (\ 
2~~~. (; 
2·~J. 0 
:2~:J. 0 
2').0 
2·t. 
::;::!, 0 
1~3. 0 
3'1. 0 
2~:). 0 
::::;::~. ~i 

25. 0 
:;::::. ~~i 

::.!:t.O 
::::2. ~5 

2~ 0 
32. a 
2~. ~ 

31. 0 
2~. 0 
31 0 
25.0 
31. 0 

_':':'.:'J'~I':'~'. 

-99·~J':'). 

2:;:3. 
-";199';1, 
--999';', 
--°iJ .~) 9 '::'. 
-I;}·~··;:"'::/. 

-':;:":'-:';'9. 
-·9':')';;'9. 
-9':'-"";1';', 

2.£(·''). 

- '~i ':,) ':'-J Oil 
2,110. 

-':'"''';'/';:':/. 

-9')';J9. 
-"~1';"::9 

-9':"':':":". 
-':';":'} 9 '-;, 

-';19';"'9. 
-9999. 
-9QQ~ 

-9999. 
-Q999 
_'~i';)':"'-;' 

22t). 
-9·:';·9'~/. 

-';) '~i·;'·i'. 
-99·~'·~/. 

-99'~/';-'. 

-':/I~-:";')9 . 

7. ~j~5 

If::... 40 
9. 1::;: 

17. 70 
9. H,: 

lb. 1 () 
::::. 1~':; 

18. 90 
lQ 23 
18. 30 

8. ~9 
17. 10 

6. 78 
17. 60 

5. 77 
1/~., 20 

5. 77 
14. 3 0) 

~3, 02 
1~,. Ot) 

:-::, :::;.::~. 

1~. 60 
~. 83 

15. 2() 
6. 61 

16. 00 
~. 94 

17. 00 
:::. :;:2 

17. (lU 

2.2-37 

EGG:; 

O. 0 
o. 0 
QO 
O. 0 
QO 
QO 
O. 0 
o. 0 
QO 
O. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
QO 
O. 0 
QO 
O. 0 
QO 
O. (I 

o. 0 
QO 
QO 
QO 
O. 0 

DEN:,HTY(I\IO. /1000 CU M ) 

YOLK-::;:AC 
UIRV(~E 

QO 
QO 
O. 0 
QO 
O. (I 

QO 
o 0 
0.0 
0.0 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
0.0 
0.0 
0.0 
O. 0 
O. 0 
o. 0 
O. 0 
QO 
O. 0 
o. 0 
QO 
0.0 
0.0 
o. 0 

LARVAE 

O. 0 
O. 0 
o. 0 

5,~. 5 
QO 
QO 

122. 8 
O. 0 
O. 0 

54. 6 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 

5::::. :::: 
O. 0 
O. 0 

.JUVENILES 

0.0 
0.0 
QO 
QO 

loa 9 
QO 
O. 0 

211. b 
O. I) 

QO 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
0.0 
0.0 
0.0 
QO 
QO 
O. (I 

O. 0 
O. 0 
O. (I 

O. (I 

O. (I 

O. 0 
O. 0 
O. I) 

TOTAL 
(EXCLUDING 

EGG:::) 

O. 0 
O. 0 
O. 0 

5(:,. 5 
108 . ." 

O. 0 
122. 8 

·211 . .-:. 
O. 0 

54. b 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 

!:i:::. ;~~: 

O. 0 
O. 0 



( 

WI-! I'I E Pf:T:CH 

:3T,,\TIOI'j
Df'.lT 

I --j'\-;' /:l .'; /7/':. 
[1--(*7/1 ~/7l;,. 
"( -<.171 i ~S/7 6 
D '~.'~;./ I.:; '~71:. 
!-;~;/.··1~_;/7/::.. 

(i-\) ,:'/: !~j. // I':. 
I __ 1~17 1 ~~.:: /}.::. 
n-·:-' ;',.' _~S/76 
1-0'7/!5/76 
D-07/·1~.!76 

J-07/!~/76 

~-O-'1'1~!'76 

I-07~!~.c/6 

L,--i)/"/ 1 ~:i//'~. 
! ._i~l~T .. t I:;., ::,~, 

1:1--~'>'; "1::; -' 7.~. 
I --(,','.:" 1 ~,~i.'· 7 ,~. 
n·'I):.'/ l~_~ '"7.;. 
1--'~'-'" ,I j :~', /";,;. 

L!-.)7./ ~ '".:""l/"7 (-: .• 
I -()].I ~. ~::; .. /7;~. 

t:'_I)'? '·ll.'~,.i-;·(~. 

T .. :) 7./! !..:i /76. 
---':'// l~_./}/:. 

i --'.:;";'./ 1 ~::. /7 (:. 
1.:,-1)-1, 1~3 .. · 7l~. 
I-O~i16'76 

D-(\7~16/'76 

1-~)·7flh.!·76 

D-i··17!~16!·7.~ 

TIME TIDE 
(HR:M!N) (M) 

2:-::: :::5 
:~~:::: ::;::::; 
O~): 11\
(Ii)' .~!I-

00: ::59 
o~·~~: !:.)';J 

1:,.: 31;. 
11;.: ::::6 
17: 15 
17: 15 
18:01 
j,;::: 01 
1::.:: '10 
1:~:: 1)0 
1.,,: 1 ::; 
1'.;': 1 ::: 
t '~i: ~;:::: 

F': ~~.:::; 

21: :;:~~i 

:2:\ : '::~~~ 

2~~: ! :::: 
__ "'. 1 :':: 

22: ~i1 
22: ::..~ 1 
:~3: 30 
2'~:: ::::0 
00: 12 
(H)' 1:2 
00: ~:i') 
0(\: ~~;.:) 

O. 7 
-';'. '~I 

O. ::: 
-,;/, ';1 

O. ',i 
·-';:'.9 

O. 5 
-9. ';1 

O. 3 
-9. 9 

0. 1 
-9. 9 

0, i 
-.~). '~' 

O. 0 
-'~;'. 9 
-0. ;:: 
-? 9 

O. 0 
_i~i. '~J 

(J,2 

-,:, ';i 

C!. I] 

-';/, '?J 
O. ::: 

-9. ';1 
O. ::: 

-'?', '-.:, 

o. e 
-·9. '::' 

I=INTr~EiU~DIS(~nRGE 

( 

SAI1F'LE 
TEI"iPERATURE CONDUCT I I) I TY VOLUI-IE 
(DEGREES C) (MICROMHOS) (CU H) 

2:;. 0 
::::1. (l 

2~i. 0 
::::0.0 

24. 2 
:;:1). 0 
2::.;. 
3::i.O 
25. 0 
:;:~:i. 0 
2~j. 0 
::::~;. 5 
2~:::;. <) 

::;:4.0 
:2:':;, () 
:;::::. () 

2,~ .. 0 
:;::3,0 
:::::~I, 9 
33. 0 
:~(:" 0 
:;:3.5 
~::" (I 
:;:::::,0 
2r~,. (> 

:'::::!, ~i 

26, 0 
:32. ~i 

2~~. :?: 
::::2.0 

-';'1';"9''';: 

-';:'999. 
-·~"9·~";1. 

--99·:'J'~J. 

2:30. 
-~/999. 

2:::0. 
-·~·9·~/'i1. 

-99'::/';1, 
-'';)9';:'9. 
-9':'j'"iJ 9. 
-':;'~i';/9 

-·~J·:'J'~;·9. 

-9'::)·~/9. 

-·i'·~/·~!'i'. 

-';"-;.)-;'<';::J 

-·;1·~/9·:". 

-·~:·:'/'~J·::/. 

l'~iO. 

-99';·"~/. 

-';:'9';1';:', 
-99'~J'':,-'', 

-99'':,'';1, 
-9';"99. 
-9·:~'99. 

-"~·999. 

-,';-:'999. 
·-·;'·';:·9'~··. 

1:::3. 
_·:'i')·~)·~) . 

!:::. ::::4 
17.40 

';1.44 
17. ::-;:0 

9. IS 
17.70 
6.7f; 

tf:... 60 
7. 29 

16. 1') 
5. 77 

16. 00 
5. 1() 

16. 4·0 
4 il':· 

1 ~:.:;. :3\) 
3.7::;: 

1..", .• ~:~) 
2. :::::! 

1~. 6") 
/.:.·.27 

15. ~jO 
~;. 17 

1(; •. 110 
/.:. .. 7:3 

11.: .. 10 
7. /.:..:;: 

17.60 
~:~. ~1<';} 

1~;. ;3,) 

2.2-38 

EGOS 

QO 
Q 0 
QO 
O. 0 
no 
no 
QO 
o. 0 
QO 
O. 0 
o. 0 
o. 0 
no 
o. 0 
QO 

C'. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
QO 
n 0 
o. 0 
QO 
O. 0 
o. 0 
o. 0 
no 
QD 

DENSITY(NO. /1000 CU M ) 

YOLK-SAC 
LtlRVAE 

no 
no 
no 
no 
no 
no 
no 
o. 0 
0.0 
O. 0 
no 
o. 0 
0.0 
o. 0 
O. 0 
O. 0 
0.0 
o. 0 
o. 0 
no 
0.0 
o. 0 
no 
QO 
no 
no 
0.0 
no 
0.0 
no 

LARVAE 

o. 0 
o. 0 
O. 0 

56. 2 
QO 
no 
o. 0 
o. 0 
QO 
no 
O. 0 
o. 0 
O. 0 
0.0 
QO 
o. 0 
no 
o. 0 
o. 0 
no 
o. 0 
o. 0 
QO 
no 
o. 0 
no 
0. 0 
no 
o. 0 
o. 0 

.JUVENILES 

o. 0 
o. 0 

105. 9 
56, 2 

QO 
O. 0 
no 
o. 0 
QO 
QO 
O. 0 
O. 0 
o. 0 
no 
o. 0 
O. 0 
o. 0 
O. 0 
o. 0 
no 
o. 0 
no 
o. 0 
no 
no 
o. 0 
no 
o. 0 
o. 0 
O. 0 

( 

TOTAL 
(EXCLUDING 

EGG!:;) 

O. 0 
o. 0 

105. 9 
112.4 

QO 
O. 0 
o. 0 
O. 0 
QO 
O. 0 
O. 0 
no 
o. 0 
no 
0.0 
0. 0 
no 
no 
O. 0 
O. 0 
o. 0 
o. 0 
O. 0 
no 
no 
o. 0 
o. 0 
o. 0 
no 
O. 0 



W·llTE f-':'::F,CH 

::::TfITTOH-
L'f~;'TE 

1" _ .• ':i~' ./.~~ 7/7 I:. 
[1-0'/ /:':~"/7.'::. 
I··07J·27;~·6 

1)-0:;;:;1'76 
I -·C':·-./~·::·/7··:, 
~I-'( .' /27 ."7,;. 
t' -',,' ',' ," ~··~~·./7·/:. 

1."1-,', '7·:". 
T· ," "; ; i;. 

: ( "I,: : .... ;' /"/ .. ~. 
!. ':.: ",- '" :' /., 

i ,_.:: / ':' 

J -.~.. .'._ :.:/7,;. 
:1--,"1./ /·~ .. :~·./7 ,;. 

...•. : .. ~:.,.", /;;.. 

: I ,,( .~ 

.1 -. ':." ,::' 

:..: -c .-.... ":'::"~':.' i'l. 
1- I):' ,":':.:;:.:/ -: ':;. 

.. ( ..•. : : _ .. ~; I . 

. (; . .',: :.:-:: .' 7,;, 

.~I. ". 
" .~: ... '-: i 

r .. " .. ~. ':~ ..... :; .;. 
':J-- ( .... ' .~: "'74:" 
i -.: ..... ,..~ .. ,::;/.:;"~:, 
,-1-·<,,'7" :.:::::/·i·,~, 
i --07 ··2:~:/7(· 
U.-·i.\~- :'?~; .. ' :.:</;. 

"'(17! .:~.::::./:!.'~. 

n-"~:-:"I :~;~:.,. :-'';'. 

TInE TIDE 
(HR: NIN) (1'1) 

i9:00 
19:0() 
1942 
19:42 
20: :2~~ 
2~): 22 
:21:01 
21:(,·1 
2·.~· 31:. 
':',":/. :::,;. 
2::::: i 7 
2.3. J7 
Ot).(~l 

('i): 01 
0·;): .o'!::: 
(.(): .(1:~; 

16:~~ 

Jb:~~ 

17:25 
17:25 
18:09 
! ::::. ~)~! 

i '::: ~I.:. 

:1 .:::: ~:'.~. 

1':7: :::::,,: 
1',;': 3::: 
2;). ~~ i 
2(~: .2 i 
~.~ J d:: 
:~.i. : o·~~; 

-0. 
-';>. '~I 

O. 2 
-':;'. ';1 

o. ~:::i 

-·~i . . ~ .. 

o. e. 
-.~. ';J 
o 9' 

...... ~:. ':,J 
1.0 

-9. 9 
O. '~J 

-9. 9 
I.), :::: 

.- '~:. ';~' 

-Ct. 

-'.-::'. "::t 
--0 . .:~ 

_.~;. ';1 

-_i). :~: 

-:) .~:, 

-".) . .3 
-':;!,9 
--0. 1 
-':':',9 

0. 2 
--':", '"7,J 

n. il 
-';1. '::' 

Ie, T tiT {'In::; IfD I ::;CH{\RGE 

( 

SAI1F'LE 
TErIPEF-:(lTUHE CONDUCT I V I TV VOLtll'lE 
(DEGREES C) (MICROMHOSI (CU MI 

2 11,5 
3:;~. ~5 

~~~1. ~~ 

:;i3. !:.i 
2 .. 1-. ::i 
:34. (I 
2·~·. 5 
.-.•. ~. r.-' 
.;. :" .. _' 

2'l. ~~J 
3::~. :.,:, 
2·~i. ~~ 

::?::;::. :, 
::>1. :~; 

33. ~ 
.-." I~' 
~'t-.. _1 

:::.~:. ~~; 

:~"·i ~, 

:;: t. Cl 
':/.\ ~.~ 

3~:. (, 
2~~~. ,~ 

::;::1. I) 

~7~ '1. ~ 
::;;/t. {) 
~:~ ':i·. :"'1 
.;: '~'. {) 

;-.'1. 

.. :, ..... I.) 

::~:.;. fJ 

::::'";'.0 

-·:;I·:'i·~:f':). 

-";19':';';". 
-O:'i9':'j·~,. 

-')·~'·::)9. 

_O;J 'i9 ''iJ. 
-';/9'-:.)';1. 
-9·':-~"Y·9. 

-·::~/999. 

-'·;-'·;"·~/'-';.i_ 

-·~·"::·"~J·i. 

'71':'-'0. 
-9'~'~/';J, 

-'7·9·~:··;1. 

-9'':--'-'?i"iJ • 

-,;-., ~~'·:'i''iJ. 
-9':;";-1';'1. 
-·'--;9':.";:· 
_.:-,',;:;,;.,0:) 

-·:·;':;;~.)9 

-·~*""::!'~/9. 

-,~ .. q·;":1 

···9·~:'·;';"9. 

-'";":::";)';.-. 
-··~J9·i;·~'. 

·-·9·;·1"~·;9" 

-'9'="':':'9. 
t,::;:::::i). 

_.;)::}.'7. ... :'. 
-9·:'I':'J'·), 
-9:;:":';"-;;'. 

2.2-39 

4. 77 
Ie.. 10 

e.. 4~ 
16. 30 

6. 78 
1~ 70 

6. 78 
17 .. 10 

:::;:. 1 ~=; 
19. 00 
11.29 
18. ~O 
10. 23 
18. 00 

9. 18 
17. 80 

3. ~; ::: 
15. 70 

4. 02 
14. 30 

1. 43 
1 ,~-.• 1. ':::0 

2. 47 
14.80 

4. 77 
15. 10 

5. 3::; 
17. ·10 

6, 7::: 
16. '~"O 

EGGS 

o. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
o 0 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. (I 

O. 0 
O. 0 
Q 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
o 0 
O. 0 
O. 0 
QO 
O. (I 
O. 0 
O. 0 

DENSITY(N~ /1000 CU M I 

YOU<-SAC 
LORVAE 

O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
(I. 0 
O. 0 
0, 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
Q 0 
O. (I 
O. 0 
O. 0 
O. 0 
O. 0 
0. 0 
O. (I 
o 0 
O. (I 

O. 0 
O. 0 
QO 

LORVAE 

O. 0 
O. 0 
QO 
O. 0 
0.0 
o. 0 
QO 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
Q(I 
O. 0 

,-'UVEN I LE:::: 

QO 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
QO 

122. 8 
~i2. I;. 

O. 0 
QO 

n.s 
O. 0 
o. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. (I 

roT~ 

(EXCLUDING 
EGGS) 

QO 
O. 0 
O. 0 
QO 
O. (I 
QO 
QO 
O. 0 

122. 8 
52. e. 

o. 0 
O. 0 

97. 8 
O. 0 
o 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
o 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
Q(I 

QO 
O. 0 



t,:!.·, I -;::: ~<~;\CH 

~3T{'\T!ON

[J(HE 

1 ~07/::'::/76 
{)-··o:.' /:2':;/71:. 
., .- I: .~; /7/;.. 

[I.. ','/lS 
r·· ./ ~:'/I"'~. 
fa .~.()~;" /~: ':..'./ '7 .;. 
: ._,. .':.:" I I::. 

1.'1- ~ .. :,,/~~.;:./;/:. 
; • ",' ,':, I ';):'; /. 

li· '7 i -:~ - /~',~, 

l··(":.' .. ,~";,,/-/,~, 
l'" ,,~~'7 /: .~. /7 t~. 
1·-/:'7/·::::'~i/71: .. 
L,I-'l:,'7 /::~'~j./7I:.., 
1-· 1:\1'/:~ ~"/7 i~. 

[I-,.)~, ,':-.':::'/7·':, 
i '.'(.I~: /~:':'/l /::.. 
t'I-':)'7 /:::9 /71;. 
I -'(~,:7 / :.'~1,/7.~, 
D·-I~. 7/:~ .I/~.·i::.. 

1-·i:"~·1.i·/·)/7.::' 

[ .. -l)'7 .i·~~··)/7 6.. 
r --i~J / /.,,~.:.: ./"/ i::., 

l.'-·('7,/.2·~)/ Tr~. 

[--(J? 12 )/76 
;). '.··\7./2'~·'/' 7'~. 

1-07/30/76 
~-07i30/76 

TUiE TIDE 
(i-IF:: 11 IN) ( i"I ) 

22:40 
22: 1:;0 
2:~:: 2/!· 
23:24 
0(\:05 
00.0~ 

00'44 
00:4~ 

1~·:34 

16: ,~:,~ 
1-/: 23 
17: 2:'~ 
I ::c;: 10 
13: 10 
i';:': 1)2 

1 ':'1: 02 
1'):,11 
19:41 
;~~): 2~i 

20: ::':::~:;:i 

.:?2: '2:2 
2L:22 
23:00 
::::3· (I . .) 

2:'::'11 
~:~::: J; 1 
Oi)· ::::0 
00: ::':0 

O. ::! 

-';'.9 
1.0 

-';).9 

1.0 
-';:.9 

0, ';' 
-'~;'. ,~, 

O. :3 
-9 .. ~:. 

O. (I 

-.9. 9 
-0. 2 
-9. ';J 
-0. 2 
·-''iJ.9 
-(i. 2 
-9. 9 
o 

-'), ';' 
o 7 

-9. 9 
o. ::: 

-';) , 9 
O. 9 

-';). ';:, 
1.0 

-''i-'.9 

l~:NT(~EiD~DISCHARGE 

( 
\ 

:::;At1PLE 
TEi'IPERATURE CONDUCT I V I TY VOUJI'1E 
(DEGREES C) (MICROMHOS) (eu i"I) 

2C;, 1 

3"1·. (I 

2~::i. 0 
::;:,,.. (I 

:2~i. 0 
3/1-.0 
2/1. ';! 
34. 0 
~~. 0 
34 ~) 

2~. 0 
33. (I 

25. (I 

34. 0 
2:~~,. 0 
33. (I 

2 11, ~ 
::;:4.0 
2~. 0 
::::::::.0 
2·'~, ~j 

:33, ~j 

2:'. 0 
::::3, ~; 

:2'1. 5 
3::::.0 
2. :1. ~~; 

:~:1. (I 

6::::90. 
-·9'~)9·:'I. 

-'-;'"-;":,)9. 
-"~/':"il'~1 

-9','-',",1. 
-9·~'99. 

1':.::::10. 
-·~'9·:~J·::). 

--9';"";';19 
-':"999. 
-''-;/9';'';i, 
-9·~t·;-"~i, 

- '~/'~/':j ';', 

-*:"9'~"'i'. 
-';"99'-;/. 
-9·;":::·;~·. 

-';:")999. 
-'i99';:/, 

(:.()20. 

-'"iJ 9 ';': 9. 
-99·~J·;:J. 

-999':;'. 
-9';I';J'::". 
..... ':.J·7·9·~). 

-':"';)9':'''. 
-9';";'9. 

(:·010. 
-';'999. 

'? 70 
1 7. :::i!) 

10. '11 
I:::. 00 

*;:/. :38 
18. :~a) 

';1 1:3 
17. ::::(1 

1': •. 70 
1~::;. 60 

<,. 60 
1~:;. 40 
4·.27 

15. 10 
3.7:::: 

1'1. ::;::0 
3.1:;': 

1~:;. 00 
4. 77 

15. ::::0 
';', 1::: 

17. 90 
IQ 23 
16. 90 
~ 18 

18. 70 
11.29 
18. 00 

2.2-40 

EOOS 

QO 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
o. 0 
o. 0 
QO 
O. 0 
QO 
O. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. (I 

(I. 0 
QO 
O. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 

DENSITY(NO. /1000 CU M ) 

YOLt< --::;(,C 
U\RVAE 

QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 

LARVAE 

0.0 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
QO 
QO 

. .JUVENILES 

O. 0 
QO 
O. 0 
QO 

202 4 
QO 
QO 

56. 2 
QO 
QO 
QO 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 

TOTAL 
(EXCLUDING 

EGG:::;) 

QO 
O. 0 
QO 
QO 

202 4 
QO 
QO 

, 5b. 2 
QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
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r _.< .,.~:,: /~' .:, 
:::> ") '~" ,-.-, .:', ,. ~.: .:. 

'.-It'· " ~::.:: 

_i~': "" 7:':'. 
r:.I ,::, / - .;.: .,~: /.. 

rl.-:),~:,/·~-~ :.:/'/':., 

1- '~::;., ·::·::~:.:'7 /.;.. 
~":-'.'\"" /~-~.~. !"7-;· 

.:.:::. '76 
rl-':)":".'·:~~~: /~t{. 

T -;'\':. /~:-~::::/7/:.. 

D·- f:',:. /~~::::." 7 '.:. 
I -.. .:'.~/:./ ~._ '~.' /7 (. 
D--'~J .:./ 2.·:~·/7.':., 
~ .- I, " I " .... ~:' .• ~. I -.' .;. 

D--·~"':. ;"="::; /7·~·. 

! -~):~ .. ,' 2':.'/"/ /:. 
[t--(.(~.,. -:";"/7~· 

I _. i=·.~. /·.~9 /7 ~.:. 
[I-C\(~. ~:~'.:-"/'7"; .. ' 

TIME TID~ 

(HR:MIN) 1M) 

2::::: 30 
2:::: :::0 
1)0: 1,/ 

0'); 1] 

ell: 00 
()l.U·') 

i ;~.: :~;o 

1. (~-.: ·:'::0 
1/: ::,A 
11. :2>1 
L,:: 13 
1;:: .. 13 
1 ',': '.~12 
: ,:.,. O .. ? 

1 ':-}: :-~:~j 

i';': _1._1 

.2(~ !j 6 
21.): ':~. 

22: ~~;2 
:-:'2: ;:::::;-;: 
2:::;: 1j2 
:L~3: t:~'2 

uo: :~:O 
(/0: :::l) 
01: 1t 
')1: 11 
19: ~.:?J 
1'-;": ~IS 
~!o· /;0 
20: IJO 

O. ::,.i 

-';':'.9 
O. :::: 

-.~-:. '~~' 

C, 2 
H_' '~.". ;1 
-('. 1 
--~ .. , '~~ 

-(I . .2 
--'~-'. ') 

-('. 'j. 

-';" 9 
-0. 1 
-':-.. :, 

(I . ..2 
-'? '"i' 

,j. '1 
-·~/. 9 

O. ';I 

-';:/.9 
1.0 

-9. 9 
O. "." 

-9. '":.i 

0, ::: 
-9, -:;1 

-0. 1 
....,9. 9 

O. 2 
-"? ';'l 

I":: iTT (WE; [I, D I :~;CHP:ROE 

SAI1F'LE 
TEI'iPEHA1URE COi··mUCTIVITY VOLUI"iE 
(DEGREES C) (MICROMHOS) (CU M) 

23. 0 
3:::. ~i 

2:~;. 0 
.:,.-; ~ 

' .. ..:..,. '-' 
23, 0 
3:~. 0 
24. 0 
34. 0 
2/1. 0 
34. 0 
24. 0 
34. 5 
2~. 0 
:34. 0 
2~. 5 
3~. 0 

2'1. 5 
34. 0 
24. 1 
34·. 5 
2-1.5 
34. 5 
24. 0 
3~. ~ 

24. 0 
3';:. 5 
24. 0 
34. 0 
14. 0 

'34. 0 

-';"'999. 
--';;J9'::"iJ. 
_·;:J·:'i'~";I. 

-';:";":"9. 
·.:;/,~,O. 

-99·~/·:", 

-9·~i·;)·;i. 

-'~/9·~i·:;'. 

2210. 
-':')':';';':';'. 
-":''':'j'~J''iJ. 

-9999. 
-9 'i' '::1 '?) • 
_.:.-,,:./,:,.,;,/ 

;.....·:.;··;:'·;19. 
-_·~";i·~"··} 

-·":':'9':'/'-:;1. 
-";!q,;,,:.) 

2170. 
-9'~"~"'9. 
-99';/9 
--;:'99':", 
-'~:":')'~"';! . 
-'~/'?J';-"~i, 

21)::::0. 
-':;:999. 

1940. 
-9';i'i'9. 
-·'i"·;-i·~i9. 

---:';';i99. 

6. 19 
1::::. :30 

5. 60 
13, 60 

5. 02 
12. 10 

'L 1 i 
12. 00 

i. ~'9 
12.70 

1. !:H 
12. C::O 

2. (:.Jt 

12. 70 
4. (~.~) 

11. 40 
6. 61 

11. If 0 
9. ::::6-

14. 90 
10.01 
12.7':) 

7. "'I' 
13, "!O 

7. 72 
13. 1~) 

10. (j;::: 

12. 40 
10. 99 
12. 40 

2.2-41 

EGG:; 

O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
o. 0 
o. 0 
Q0 
O. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
QO 
QO 
O. 0 
o. 0 
QO 
QO 
O. 0 
QO 
O. 0 
o. 0 
o. 0 

DENS I TV (NO. /1000 CIJ I" ) 

YOLK-::;AC 
L(IRVAE 

O. 0 
QO 
QO 
QO 
QO 
O. 0 
o. 0 
QO 
QO 
O. 0 
o. 0 
O. 0 
QO 
o. 0 
o. 0 
o. 0 
QO 
O. 0 
o. 0 
QO 
O. 0 
o. 0 
o. 0 
0, 0 
o. 0 
QO 
O. 0 
o. 0 
o. 0 
o. 0 

LARVAE 

QO 
O. 0 
QO 
QO 
QO 
O. 0 
o. 0 
QO 
o. 0 
QO 
QO 
QO 
o. 0 
0, 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 

149. 3 
1814. 2 

n.:::: 
·'i'·~/. 2 

O. I) 

';'1. 0 
O. 0 

.JUVENILES; 

0, 0 
O. 0 
QO 
QO 
QO 
O. 0 
o. 0 
O. 0 
o. 0 
QO 
o. 0 
QO 
o. 0 
o. 0 
O. 0 
0. 0 
QO 
O. 0 
o. 0 
QO 
o. 0 
QO 
O. 0 
o. 0 
o. 0 
QI) 

QO 
O. 0 
O. 0 
QO 

TOTAL 
(EXCLUDING 

EGG:::;) 

O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
o. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
0, 0 
o. 0 
O. 0 
QO 
O. 0 
o. 0 
o. 0 
QO 
QO 
O. 0 
O. 0 

14~ 3 
1814, 2 
7~ 3 
';""i'.2 

O. 0 
';11. 0 

o. 0 



( 

r:;~'\ l' i)i·tf::c-i(i\,i'·,.. 

::;T(ITION-
CIA'~ c: 

.~ -~·.::;~./2·:.I/7(~· 

'-1--('; ':./ ,'7.::. 
1-· .),:: .. " '~'/:::~, 

f' -<, ". / ':.:' i '/ '0' 
r __ ~'1 ,~ • .I .~} /"7 /.:.. 

n--r .. :·" .:: "76. 
1-.;'\:.: ,~;- , .. _, .... :. 

(:-.,":'1::-, .... ~~'::I/ 7/;. 
I ···l:! .. :'. ;":'.), .. ~. 

Ll_( •. ; '-':.i/~;('_. 

r . -j': ';"'.' ::!, ~.l / :,~ .::. 

~~I'-'\~' ,;.' '::<\/ /I~' 
-_ .... ~,./ ».'.-.. ,~ I~' 

D_··'~·;~'/·-::·.)J·-- ... :. 
I ~. (1 .. ;.,"" .-~:I) ./-i .:. 

['.-(1/:. /3 .. ) /'?~"', 
I '-'(II~. " :':: . .) /} .. ~. 

[1--(-.;.': ';::('.;"' ':. 

J-0Sj3~j76 

rl-(i,~!':;'~i76 

.-.'.~j:;. : ...... > /"7 :;:, 

p- (\ :~. / ~'~=~ /7 I~" 
.-. ~:I,? /\).t ..... 7 j~, 

rl-- ;)"7/ i) 1.' i' ,~. 
I -"t~I"i'/i)l ,/7,:. 
n····,:\!' t·) 1 7/:. 
I--·.)7/ I)i i"r.:.. 
(I .. ~:'7 /':'.! 71.:.. 
T ···n,?..'i) 1 /"7.~. 
U--O~~/O! /"7(:. 

TIME TIDE 
(HR:MIN) 1M) 

21: 2'7 
:21: 27 
7.::: 1~:; 

::2: 'i5 
22: ~:'i::: 

::;::' 
.:.::::: lq 
;~:.;:: .:: 1 

C:C . .:;,:;::: 
\~:'o: 2:::: 
i)1: 11) 
01. 10 
1'7: 13 

! 7: 13 
21: 17 
:'::.1 17 
:22: (17 

::-:2: O-i 
~~:2: :::~'l 

~,~ ,::.: ~j4 
,- ,~, /~ i) 

':::::!: ,';,r) 

C'O: :{.(1 

·::.0. ·'1(, 
17:32 
17: :;::2 
H::: 17 
1:~:: 17 
1',:" (.I;:: 
t';.'; 0::;: 

o. ~ 
-9. ';; 
. O. 7 
.. -:". ';; 

o .. ;: 
-9. '~ 

1. ( 
-,,:, .~:. 

1. t:· 
-_. '"i-', ';:-; 

1. (I 

-,;;, .::-' 

o . .,; 
-"':", .~ 

(I . ..:.: 

_';:i. '::-. 
o. ~; 

-.';:, '~' 

I.), ::~ 
,-, ,-, 

-;:-, ~, 

o. ';' 
-':1 . . ~. 

1. 1 
-9. ,~. 

O. :;: 
-.·;i. ,~. 

o. :~ 
-9, ';, 

O. 1 
-9, '~I 

I~'TNTAKE; D'··DI:::CHARGE 

( 

:::;AMPLE 
lEMPERATURE CONDUCTIVITY VOLUME 
': L.EG~~;C:E::: C) (11 I CRCII'IHO:::: ) leu 1"1) 

2~. 0 
34. 0 
2~1. 0 
~.0 

~.O 

~1. 0 
21. 0 
38. 0 
24 0 
:;:::::. (\ 

2::::, ;:: 
:~:2, 0 
2:'::. :::;: 
3·1. (I 

;1:.L 0 
34. 0 
2::::. !:: 
::;::1. 0 
:~/J. (; 
3, •. 0 
23. :5 
:::;1}. I) 

2:"::, '::. 
3'L 0' 
2/1. 1 
:2~. (1 

2~1, 0 
~:~i, ~) 

2'1. \) 
2/1 .. ~=i 

1::::00. 
-99':)9, 
-'i'9·~J9. 

-99·:''''~', 

-·9'?99. 
_'~i 9 ':'J·~/, 
-999';i, 
20~:iO. 

-'~.";·~.;·'':.-''9. 

--·9'::'99. 
1941). 

-99'~i9. 

1670. 
-':'1·;199. 
-99'~~·9. 

-';"':;;'-;.0':". 
1 ~_~Oi). 

- ''.;':9 '~~' '~I , 

-,·~i':'i·::.'9, 

-·'iJ'~'·~/':;·. 

·"9'::"":.";':). 
--9q 99 

1 ~H~~7 0, 
-9,~H'9'~), 

1:~:6;). 

-'::J9'~/':) 

'-';:·~j'~i9 . 
-''iJ9'":'-'''~). 

-9';)'';i9. 
- 9 '~/';J ';":' , 

/:.,_ 7:::.: 
11. 40 

';'. 1 :;:: 
1:3.30 

7. :::;() 
13. :::.:. 
11.). O~I 
13. :::0 
12. 90 
16, ~";o 

9. 1:::: 
1::::. 1 U 

'l. ',"3 
11. I!O 

3. 70 
11. ::,0 

r;" 1:'1:,-
,_I. ,J._, 

11. :::0 
7. -11:.. 

12.20 
::::.7::':; 

12. 60 
::::. :1 ,~. 

13. 10 
7. bC' 

16. ',0'0 
4. !52 

1 ~:;. ';:'0 
i~. ~:~2 

17. 10 

2.2-42 

EGG::; 

o. 0 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
o. 0 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 

DENSITYINQ /1000 CU M ) 

YOLl<-S~C 

L(lF-;VAE 

O. 0 
QO 
O. 0 
o. 0 
O. 0 
O. 0 
o. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 

LARVAE 

O. 0 
175. 4 

10:::::' '" 
O. 0 
o. 0 

7 ·.., ". .... '-' 
895. 
1'14. 9 
697. 9 
242. ~ 
653. ~ 

O. 0 
O. 0 

24~.::J. 2 
QO 
O. 0 
QO 
O. 0 

134. 0 
O. 0 
O. 0 
7~ 'I 

824. !:i 
1!;.i2.7 

O. (I 

2::::6.7 
221.3 
440. 3 
:=::=:~;, 1 
52(:., :;: 

.JUIJEN I LE:3 

O. 0 
O. 0 
o. 0 
o. 0 
QO 
QO 
o. 0 
o 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 

TOTAL 
(EXCLUDING 

EGGS) 

O. 0 
175. 4 
108. 9 

QO 
QO 

72. !:i 
::;';"5. 
144. 9 
697. q 

242. 4 
653, 4 

O. 0 
O. 0 

26::::,2 
O. 0 
QO 
O. 0 
O. 0 

134. 0 
QO 
QO 

79. 'I 
:"::24. 5 
1~2, 7 

O. 0 
236. 7 
221. 3 
440. 3 
:3:::~:i. 

526. :3 



(' 

[:(,'1' (,,!1CHOV'{ 

:::T(,T!(i'\l-· 
[t:.y.~~[: 

T-"~~7/.") /:.':. 

i"I-'I-'7 'C.. I / /:' 

! -C:'./Ci /~7:~_. 

i)-·07./01.f7~ 

r-·~t~w.·~()1~'7~. 

D-'~'·::" .. "·\)"I. /~/{:. 
r --.=, ",H ;'0 ! /.-; ,~. 
p- :~'.7· Ii) 1 .. /7 ,~. 

T- . .)/ .. "(>'./7';:. 
[1--::) ?/ ·· .. 1. /"l .. ~. 
~ ····)"7.1 ~> :' ... ": t~, 
[1-0:: /(.~: ./7.:· 
I--")~' '·i~\:'/·:<:. 

1) -- ~.~., ; ... ' r; .-. /7 .~) 
1--' "f)":: /-,""::. 

:) -_. '. i ..•. ' :.) .;, /"7' !::' 
r .. ;:.:-- j;~":./7.:. 

U'-'I)~;" .. ··0/:. /'~;' .'.:.. 

1·- <'7 /(i(~.'/7 ,~, 
D-07'0~/7b 

1-07.·06/7G 
[: .-,y~ .. .' i) '~./7 .:. 
1-~7/06.'7.~ 

D--,)7/06.'·76 
.. ·O~·'/(I.~,/7,;:, 

[ .. ')7/0.: /71:. 
I -(17.t',_"i.~ ... ~?/:. 
I:',-.(t :.; .'·I),~ /7 !.:. 
I --,)·?/i),~: .. /7 .. ~. 
I:I.-j~.:: ·'0 :'/}':::' 

TIHE TIDE 
OIF:' rHin (I'r) 

1 ,';1' ~:i:5 

1·~·'. ~:;5 

'~::(I: Ii ~5 
:::':',.1: '::j 
} I: :::::::: 
:~ 1 . :;:::;: 
2:~': 07 
2':::: 07 
23. ~12 
.' .•. '-,. r"-, 
.,:... . .:" '-' .. ::. 
(i~): .:;;f~. 

0\): :-;: ... :. 
01' 19 
01: 1'>' 
l.~-: :':: 1 
1(:: .~:1 

17: L7: 
11: 12 
17: ~~;·1 
17: ~·)4· 
1 ::::. :;::5 
1 :'::: .~::~~; 

1 ';:': 15 
1 ';'l: 1~:; 

:i9: 'ji'" 
t 9: ~_;7 
:-:0: ::::::: 
20: 73::: 
:21: l';i 
21 1',1 

- I), 0 
-'). 9 

C. 0 
-9. '? 

O. 1 
-';'. ''iJ 

('. l':. 
-':;:'. '"-;) 

O. f=: 
-';". ':;-1 

O. ::::.; 
. .... ;). '";) 

O. '?' 
-'~~'. 9 

(). -;.. 
-';~'. ii>' 

O. 8 
-"il • -;; 

O. ." 
-9. ';1 

1.0 
..... ~:. '~I 

(:.9 

-,9 .. -;" 
o. ::.:: 

-';'. ''i! 
O. :=: 

-9, '::' 
o. ~j 

-9, 9 

I=JNTAVEi D~DISCHARGE 

S{;~1F'LE 

TE1'!f"ERATURE CONDUCTIVITY VOLU1'lE 
(DEGREES C) (MICROMHOS) (CU M) 

2~1-. 0 
2 i ! .. ~, 

2t:. :;: 
2'1. ~i 

2'1. 0 
2'1. ~i 

::;;i! .. (J 

:~'1. :i 
2.'1. 0 
2 JL 5 
LJ.1·. ~; 

:~ "~'. 0 
2:L 1 
2,1-, ~~ 

~~/:" 
:::::~:. 0 
21':'.0 
:3 "!'. 0 
2~i. ~; 
.~' .. ". ..-~ 
'':''':', ._1 

26. 0 
31. 0 
2~ 0 
34. ~ 
2/':.,0 
::;:.}. ~:, 

26. 0 
;:::~~i. 0 
2/~,. 0 
:~:.il·. ~l 

-';"999. 
-,.~;.,:.~.,:.~ .. :.;, . 

1100. 
-9999. 
-9'~'9·::'. 
-9·"-:.j9'~). 

-999';-'_ 
-99':'.'9. 
-'~!9'~J9. 

-'::J9'~"9 . 
-9999. 
-'-:';,)';:":). 

':'I''i-'O. 
-9q ·;:,o":/ 

210. 
-·;:19·; ... '9. 
~ .. ·9 .. i'·~;9_ 
-99';"i-', 
-9'ir;i';;. 
-';199'~), 

·-";"9'9'~). 

· .. ·· .. ··:j·iJ·:' 

·-9·::J'~:'9. 

-,,:.,·;j·;I':';'. 
-.9 ';.'9 '':.i. 
-·;"'~J99 

-9'?"~";) . 
'-'':.-'':'/'::J'::', 
-9':'/·;~"::J. 

-9':'19;'}, 

7. !:.is 
1~ 00 

6. 70 
16. 20 

3. 78 
16. 10 

6. 78 
16. 60 

7. 29 
17. 30 
7.W 

17. 60 
~ 01 

18. 60 
::::. 1 ~i 

1'7. '10 
9. 1:::: 

17. ~iO 
::::. 7~:' 

19. 00 
".'t. 1::,: 

1::::. 4t) 
'7'. 1:3 

1::::.60 
::::. ,,';; 

1 :'.1.:.0 
7. ::;:,) 

20. 00 
7. ::;:() 

17. 1 i) 

2.2-43 

EGGS 

no 
o. 0 
QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
O. 0 
o. 0 
o. 0 
0. 0 
o. 0 
no 
no 
no 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
O. O. 

DENSITY(NO. 11000 CU M ) 

YOLV-:::AC 
U·\RVAE 

O. 0 
QO 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 

LARVAE 

2(:,5. 0 
62, 5 

448. 1 
O. 0 

2/':-4.7 
62. 1 

O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
o. 0 

111.0 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
i). 0 
O. 0 
O. 0 
o. 0 
O. 0 
o. 0 
o. 0 
o. 0 
O. 0 
o. 0 

,JUVEN I LE::; 

QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
o. 0 
O. 0 
o. 0 
QO 
O. 0 
o. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
o. 0 
QO 
O. 0 
O. 0 
QO 
QO 
QO 
QO 
O. 0 

( 

TOTAL 
(EXCLUDING 

EGG:" ) 

2/:..5. 0 
62. 5 

44:::. 1 
O. 0 

21.:.'1.7 
62. 1 

O. 0 
O. 0 
(l. 0 
O. 0 
O. 0 
I). I) 

11 L I) 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. I) 

O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
O. Cl 
O. 0 



/ 

[:,,, Y ('.tK HOVY 

:::TI'ITIOH-
DP;~~~ 

r "-:')7/0:-:;:J"7/':. 
[1--(17 ./f~i;:::/7~. 

l-~)i' /(\,:::./7 ,~. 
D-'''Y,i' /<,:;-: /7 /~. 
1- 7'08/76 
D-' 4l./':~8.176 

1-· ~.:1~)!~/7~ 

~._I -,,~, -:./ 0::::,/ 7/:.. 

I --"~'''i.'·(I;~:./?<':. 
r:, .- r, -.' ;:'::.:/~;' ,c, 

I-- ,:,-; /O:~:./·i.:~, 
n·~.)::./{;::::: !·7;~. 

T --··.,7 /(';::;.'"; • .:. 
1,'j--(i7 /U:~_: .. ,,-/ .;. 

~ --,-,7 "'I:l'~;/'~;,,~, 
[i _ .. ):' . (:~ .. ::/'--;' ;~:. 
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-':1.9 
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QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
o. (I 

QO 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
O. I) 

O. (I 

~. (I 

o 0 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 

,0. 0 

DENSITY(NQ 11000 CU M ) 

YOLK-:;AC 
LAfNAE 

O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 

117.8 
O. 0 
QO 
QO 
O. 0 
O. 0 
o. 0 
I). 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
QO 
O. 0 
QO 
QO 
O. 0 

LARVAE 

QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. (I 

o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
Q 0 
O. 0 
o. 0 
Q 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 

.JUVENILES 

QO 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
O. (I 

QO 
QO 
QO 
O. 0 
o. 0 
O. (I 

O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
(I. 0 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
(I. 0 

( 

TOTAL 
(EXCLUDING 

EGG:; ) 

O. 0 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 

117.8 
QO 
O. 0 
O. 0 
O. (I 

O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
0, 0 
QO 
QO 
O. 0 
0, 0 
O. 0 
O. 0 
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'1" 77 
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16.40 

6.7:'0: 
19. 10 
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1::;:. :30 

9. 18 
18. 00 

9. 27 
17. 30 

9. ~4 
17. 80 
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17. 30 

2. 31 
15. 90 

4. 77 
15. 50 
4.11 

1~. 70 
5 .. :;2 

1·:[.70 
4. ~12 

1~':;. 20 
5. 77 

15. ::::0 

2.2-45 

EGGS 

QO 
O. 0 
QO 
QO 
Q 0 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
Q 0 
Q 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. I) 

DEN::;ITY(NO. /1000 CU M ) 

YOLK-:::;AC 
Lc\RWI[ 

O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
o 0 
o. 0 
O. 0 
QO 
QO 
O. 0 
o 0 
QO 
QO 
O. 0 
O. 0 
o 0 
O. 0 

LARV,':\E 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

185. 2 
229. 4-

5:3.2 
O. 0 

111. 1 
431. 5 
~.8 

105. 9 
16a 5 
10~ 9 
11~ b 

QO 
O. 0 
QO 

64. 5 
O. 0 
~7 

QO 
68. 0 

QO 
QO 

173. 4 
O. 0 

.JUVENILES 

O. 0 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
0, 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

( 

TOTAL 
(EXCLUDING 

EGGS) 

O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
QO 

l:::~i. 2 
229.4· 

5::::.2 
O. 0 

111. 1 
4::0:1. 5 

57. ::: 
105. 9 
168. 5 
105. 9 
115.6 

O. 0 
O. 0 
QO 

64. 5 
O. 0 

63. 7 
QO 
~.O 

O. 0 
O. 0 

173. ~ 
QO 
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30. (I 

::::3,0 
2'~J, ~:i 

::-~~:~I. (} 

30. (I 

2~ (I 

29. 0 
2S. 0 
~.0 

::;-~:'i. (i 

29. (I 

~A. 

:3~1. 0 
2~~~. 0 
::;:·1 0 
2~:J, 0 
.::::;::. ~~ 

~~~j, (J 

33, ~J 

2~~.j, 0 
32, 5 
2~, 0' 
32.0 
2~. i~ 

31 0 
2~.O 

31. 0 
25.0 

'31. 0 

-9';199. 
-99';"9. 

2:::::::::, 
..... ·~:··;.,9·~/, 
-":)';:;'· ....... ·9. 
-':;'9':"':;/, 
-9999. 
"7'::/'~i99, 

-';1'"')9';'. 
.- ';J '~i ':'i 9. 

240. 
-';)'~";:'~". 

2·10. 
-';:":')';"';'. 
-':";j''i,''7='. 

--;.o';"'i";:'. 
-"i.'9'~·9. 

-9'~/~"~i . 

-·~i·:;j9'-;' 

-.,;:,;.,,;,,;:). 
- '~;O ':.) '7' '';J • 

-9':)';"-;" 
-9';"':,'1';1. 
-9999. 

~~~,). 

~-'i";:':i';' 

-'~/'~/9'~:, 

-9999, 
-';'99';). 
-99';;9. 

7, 55 
1~ 40 

9. 18 
17. 70 

9. 18 
16. 10 

::::. 15 
la 90 
10. 23 
18. 30 

8. 49 
17 In 

6. 18 
17. 60 

5. 77 
16. 20 

5. 77 
14. 30 

~:;. u2 
1 ~~;. 0;) 

3, 8',~1 

1 ~:;. /;,{) 
"'l. :::;r~:; 

1:5. 20 
/;,'. 61 

U:,.O') 
5. ';'4 

17.00 
!:::. 32 

17.00 

2.2-46 

EGGS 

O. 0 
61. 0 

QO 
QO 
O. 0 
0. 0 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
O. <) 

0.0 
QO 

DENSITY(NO. /1000 CU M ) 

YOLK-::;:AC 
LARWiE 

QO 
Q 0 
O. <) 
O. 0 
o. 0 
o. 0 
O. 0 
O. 0 
<) 0 
O. 0 
O. 0 
o 0 
a. <) 
O. 0 
O. 0 
O. 0 
O. 0 
O. <) 
O. 0 
0, 0 
Q 0 
O. 0 
O. 0 
O. 0 
Q<) 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 

LARVAE 

O. 0 
61. 0 

loa 9 
56. 5 

O. 0 
62. 1 

O. 0 
QO 
o. 0 

109. 3 
O. 0 
Q<) 
O. 0 
00 
O. 0 
O. 0 
<). <) 
O. 0 
QO 
O. 0 
00 
O. 0 

206. 2 
O. 0 
O. 0 

125. 0 
O. <) 

a:"~.... ,-, 
,_It:: •.• :.' 

24·0.5 
~i;3. :~: 

,JUVENILES 

O. 0 
00 
O. 0 
O. 0 
QO 
O. 0 
00 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
00 
O. 0 
QO 
<). 0 
<). 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
00 

/ 
\ 

TOTAL 
(EXCLUDING 

EGGS) 

O. 0 
61. I) 

108. 9 
~i(:.. 5 

O. 0 
62. 1 

O. 0 
o. 0 
o. 0 

109. 3 
00 
QI) 

o. 0 
O. 0 
o. 0 
o. 0 
O. 0 
00 
O. 0 
o. 0 
00 
QO 

20,~" 2 
O. 0 
O. 0 

125 0 
O. I) 

1:"",-', .-.. .... ,r.= •. '::0 

240, 5 
5:::. ::: 
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O. 0 
O. (I 

o. 0 
O. 0 
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O. I) 

11118. I;. 

472~ 7 
3~~:=:2. 1 

O. 0 
2024. ~5 

.JUVENILE::; 

O. 0 
QO 
QO 
QO 
QO 
QO 
QO 
QO 
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O. 0 
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( 
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QO 
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0, 0 
-9. 9 
~.2 
_';:, f:."J 

-I), 2 
-";-;', ''i' 

-0. :~: 
_'~I, ':"1 

0. 1 
_.:, ... 'iJ 

O. 7 
-·'i/.9 

O. :,) 
-9. 9 

G. 9 
-':',9 

1.0 
-';1, ';I 

1 "Hn{~f·::r:: i [lc .. [l I :::.CHi',RGE 

( 

:=:M1PLE 
TEI'jPERi'HUF:E CONDUCT I V I TY VOLUHE 
(DEGREES C) (MICnOMHOS) (CU Ml 

2~~j. 1 
:::.ti'.O 
2~~;. 0 
34. 0 
2~..:;. 0 
::::/1· (; 
'2.l!'. 9 
::::4. 0 
2~:i. () 
:::L! .. \) 
:::'~I. 0 
:::';" I) 

2~~'" 0 
':::~1-. 0 
2:'i.O 
n.o 
2~. 5 
3~. a 
2~. 0 
33, 0 
24. ~ 
33. 5 
~o 

~.~ 

:2 l j. ~:I 

3:3. <) 

2·1.5 
::::1. I) 

1:.;::-;:0. 
-'7':':";'9, 
-9''-:)9'::', 
-99 ''i''i} 
-':"9';.:9. 
-'-:;:·'i·"'i-'9. 

6::,:10. 
_';;'-;;':;:";J. 
-9·~/99. 

-·~i·::/:~'''il. 

-·:;":i99. 
·~·':'/'~'9·;~·. 

- '~~'~/9'::"', 

_:;:l':::"'::"~~'. 

-'~)';/':;'9 

-':!9'~i9 

M_':':';i':"';.i. 

-'"'i":)'::I'~1 

/:..020. 
-9·;)·:'}·~). 

-9·~i'~~.19 . 
--'::"~""'~/'~/, 
--9 .~) ':.~' ';) . 
--'~";":/9 

- .~-.,,~ •. ~! ';.1. 

-·~'·;:9·;". 

6010. 
-. '1'~J .~,';j , 

9. 70 
17. :=!t) 

10. L1·1 
I::::. 00 

9. :.::::::: 
1:::. ::::(. 

9. 1::: 
17.:'::t) 

6. 70 
1~.5. 60 

'I. t.,) 
1 ~i. ~10 

ij 27 
1~. 10 

::::. 7:'0: 
1 ,1. ::::,) 

3 7.:: 
1 ~:J, 00 

[I·. 77 
1 ~;. ::::(1 

'" 1::: 
17.90 
10.2:;:: 
11: .. '.,/0 

'-;'1 1::': 
U:::.70 
11. 2',' 
1:::::. 00 

2.2-50 

EO!:;::; 

O. (I 

O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
O. (I 

O. 0 
O. (l 

O. 0 
1:04. ',1 

O. 0 
I;;.tC,. 2 

O. 0 
O. I) 

o 0 
o . .;) 
O. 0 
o. 0 
I). (I 

0, 0 
O. (I 

o. I) 

o. 0 
o. I) 

O. 0 
111. 1 

DENSITY(NQ '1000 CU H) 

YOLK-SAC 
U'lRW)E 

O. 0 
QO 
QO 
QO 
O. 0 
QO 
o 0 
O. 0 
0.0 
O. 0 
I). 0 

25':;',7 
O. 0 

5:2'::'. :::: 
O. (I 

337. 8 
O. I) 

O. 0 
I). 0 
QO 
I) a 
O. 0 
QO 
Q I) 

O. 0 
o 0 
O. 0 
O. I) 

LAr,VAE 

103. 0 
8-;-/::::,9 

';/6. 1 
1',Il! 4. 'I 

O. 0 
1::::6': .. 1 

O. 0 
89S. 9 

O. 0 
3:::::46, 2 

O. 0 
43~Q 6 

O. 0 

3"'O~ 3 
2117.7 
9594. 6 
2647. 2 
7666. 7 
188~ 7 
732,). :~: 

lOR .;;. 

:~: 12:::. ~~ 

1::.::::4. :.:; 
2:;:6. "7 
I:.!:;::;:. II 

2"",,'4.7 
7';)7. :::: 

'11:.61: .. 7 

.JUVENILE:;:; 

O. 0 
224. 7 
2:3::::, :;! 
:;::3:=: 3 
101. 2 
0:::.01. 1 

O. I) 

393. 3 
O. I) 

O. 0 
I). 0 
QO 
QO 
O. 0 
O. 0 

67. 6 
QO 
0.0 
QO 

1895. ~ 
o. (; 

1005. 6 
488. 8 
118.3 
65a 4 
L181. 3 

O. 0 
2166. 7 

( 

TOTAL 
(EXCLUDING 

EGGS) 

103. 0 
1123.6 

384. 4 
2277. 7 

101. 2 
1967. 2 

O. 0 
1292. 2 

O. (I 

3::i'l,6.2 
(I. (I 

4610. 3 
O. 0 

4~37. 1 
2117.7 

1000Q 0 
2647. 2 
7666. 7 
1887. 7 
9215. 7 

108. 9 
4134. 1 
1173. 1 

:;:~3~;, 0 
1306. ;:: 
3476. 0 

797. 3 
~33a 4. 



:::; I Ii 1 PED E:(·\:~:S 

SF\T!ot~

D,;TE 

I .... (i~.~/ l';I./i"t I;;' 
D-(':~i ... t ':;"",,'7/::,. 

I -t~··'~~~/20./71:.. 
1.)-·'):.3/20/76 
I ····.:.::i/·2 i ·l.'·7.; .. 
[,-I. ~~;/ ~:·1'/ 76 
I -~"'lr~J/~.j /7/:.. 
[I···(':5/.:~::/7 /:.. 
I -·O~~; /~~/1 /7';' 
D--(\~.)/2:1'/7 ~. 

I -",:.":;/:~:! /7 t. 
[:-.-, .. ,,~ :"·~~,1'/?,~. 

1--' >."~: ··:-~~:.~.l? ':.. 
IJ-(·'::'.;··~:.~·)/? (:. 
I - .)'~;./ ~~::;./7':' 

[: -- ~:\: ~~ .1" ~:~ ~~ /7 (~. 
I -O~ /2~:)/7 ,~. 
D - C,~~;.I :~~3/7 (. 
I ... ,):_:./.2~; /71:. 

u··· :\:_1.' :~.:) /7,~, 
1- ..... : .. ; /· .. ~-~j/7 /.:.. 
D- \>:~:I ::.:~-:I /7!;" 
I --'"J',.I t'2~~.~ /7 .~. 
[!--()::,,/:: ~:·/7 .:. 
I·-(l'.·'.<,·,./7/:.. 
[J"··(:'.~;/:":I;.I-/.~. 

l-··f~ /:~'.,~. "7.:. 
ft···':l.~;/ '_/~~,./7/":" 

I -.~) ~,/ ")/:. /7.,":.-
D-~)~_~..I· 7.:'.·//'(:. 

TIME TIDE 
( HR: t'IJ N ) (t'll 

2:3: 15 
2:::::: 15 
01: 11 
01: 11 
1:-; : t~~5 
1 -;: !~i~:; 

1 ''it: ~1 (} 
19: !,ItO 
2:2: ~)·1 
22: ()II 
2:::::~7 

:.2.::::: ~S7 
01: L,: 
(! i' 1::: 
17:1 !~; 
17: 15 
1::::: 35 
1 ;=~: :::;~,j 

;~ 1: (I,) 
21: (h) 

:~2: :2~~1 

:<~: ~~') 

23: '1:3 
~~ :~:: li ;:: 
17: !:,(J 

17: ~jO 
1',·': 17 
l'~J:l'l 

20: 4·/':. 
20: 4/~, 

-0. :3 
-9. ";I 

O. 0 
_':;/, ';1 

O. ~3 

--:",9 
O. :::: 

-9 '/ 
().7 

-9 . ." 
O. Ij. 

-';i. "i' 
O. 2 

-S·. ':.' 
0. :::: 

-9, '~I 

0. 7 
_';1. ';'1 

1. 1 
-';'.9 

1.0 
-';1. ':) 

0, /~ 

-';1. ';1 
O. 2 

-9. ';1 
(.t. '7 

-''i', 0:.; 

O. :::: 
-';1,9 

J=lMTn~EiD=DISCHARGE 

. ( 

SAI1PLE 
TEi'lPERATURE CONDUCT I V I TV VOLUI'IE 
(DEGF\EF.:S C) (111 CROl1HOS ) (CU 1'1) 

I!:.;. I) 

21.5 
1·1. 5 
19.0 
1 ::i. :::: 
.-,.-:' 1:0;-
...... 1, ,_I 

1 f:... II 
24. 0 
II;.. ~3 

23. 5 
1 f:.,. ~.:; 

21. <) 

1 /:" ~.:; 

21.),0 

17. 0 
2 ... 1, ~ 
If:.. 5 
22, ~5 

If:.. 5 
21. 0 
16. ~ 
20. 0 
1f:.. 0 
19. 5 
if:.,. 5 
2~. 0 
ll. :-
2i.:·.O 
1 f:.. 'j 

.2(:,. (; 

140. 
-·?99'~/. 

140. 
-';1':"";1';1, 

130. 
-99'~'9 . 

1::::0. 
-'"i-";':9';.i, 

1:::0. 
-9999. 
-·;!999. 
-9';":)9. 

130. 
-';';':"';;9. 

120. 
-999'-;' 

122. 
-'~/9'~i'~i . 

120 
-';"';"':"9. 

120. 
-':'·:~9':). 

120. 
-99';'9. 

16(1. 
-9·~J'~/·? 

-999';,). 
-':'.":I·;I'~/. 

-'"i'9·~/·;". 

-9·:'''·~-''';~·, 

20. 05 
12. 00 
20, 05 
11.40 
17. 78 
12. 50 
1:3. 7:":: 
12. 70 

. 1:3. :~:3 

12. 20 
1::1 25 
12. 40 
20. 05 
12. 50 
la 73 
12. 70 
1:3. 73 
13. 20 
18. 73 
1::::. 1:,0 
18. 73 
1~. 00 
19. 30 
13. ~8 
20, 67 
12. 80 
1::::. ~9 
II. 5~ 
19. 9f:. 
11.60 

2.2-51 

EGG::; 

O. 0 
~O 
~o 

O. 0 
0. 0 
~o 

O. 0 
~O 

~o 

0.0 
O. 0 
~o 

O. 0 
QO 
O. 0 
QO 

O. ° 
QO 
QO 
0. 0 
~o 
~O 

O. 0 
O. 0 
~O 

0.0 
O. 0 
O. 0 
o. 0 
QO 

DEN::; ITV (NO. /1000 CU M ) 

VOLK-::~AC 

L()RVAE 

QO 
0. 0 
QO 

87. 7 
~O 

~O 

O. 0 
QO 
O. 0 
0.0 
QO 
0. 0 
O. 0 
QO 

0. ° 
O. 0 
QO 
0. ° 
~O 

O. 0 
O. 0 
QO 
~o 
O. 0 
0. 0 
O. 0 
0. 0 
O. 0 
O. 0 
O. 0 

LARVAE 

O. 0 
8~:. 3 

QO 
87. 7 

QO 
QO 
~O 

QO 
~o 

O. 0 
I). 0 
QO 
O. 0 
QO 
O. 0 
~.7 

QO 
~O 

O. 0 
~O 
QO 
QO 
QO 
QO 
QO 
0.0 
O. 0 
0. 0 
0.0 
QO 

.JUVENILES 

QO 
QO 
0. 0 

0. ° 
QO 
QO 
QO 
QO 
~O 

0.0 
QO 
0.0 
O. 0 
O. 0 
QO 
O. 0 
QO 
0.0 
O. 0 
O. 0 
0.0 
QO 
QO 
0.0 
0.0 
O. 0 
QO 
QO 
0. 0 
~o 

( 

TOT()L 
(EXCLUDING 

EGGS) 

O. 0 
:33.3 

O. 0 
.175.4. 

0. 0 
O. 0 
O. 0 
0. 0 
O. 0 
0. 0 
O. 0 
O. 0 
O. (I 

O. 0 
I). 0 

78. 7 
0. 0 
O. 0 
O. I) 

O. I) 

O. 0 
0.0 
O. I) 

O. 0 
O. (I 

O. 0 
O. 0 
O. 0 
0. 0 
O. I) 



( 

:;: IIUr··!':.D LI'i'::::: 

TIllE TIDE ::::T ,:n IO/'J
-:)(',TE ( HR: 1'iT I'D ( 1'l ) 

1-00/04.176 
D-0~/0~/7b 
i -.(1!~ •... ··1)-:-·/7;'~. 
L:·~:) :~,,/ ,:,1 :" ?~:o 

.... ,),:. l(t",;" "':" .~~. 

:·(--'~l: .. /~)·7/·:.\ 

I --<1("" .... :'":. -,7/:. 
":.."" ,"'-.'11:'/"7/;. 

I .-. (~':.,./ ::\ -: ,.r;, t. 
[1'-':1'~ /(J?/'/6 
I - i.>:, /.)7/"7f~. 
;-J-(~::. "07.1 7 .;. 
1'''':'.:'/07/7 :.:. 
l>-'~J :"')"7/7/;.. 

i· '·'·:.,.!·O-7/7,~, 

I":- ·~J .. :;./:·I·//} .~. 

\:>,~. / (1::.:/7/;. 
:';: • .1'<)::::/ 7/:. 

.!. "-':.:/., /(>:::: " 7.~. 
[:- .:<./ i):~;/-/.~. 
I -i~\ /C):::',l7,:". 
r-,--i" :': ..... (.::.-: / 7 '~., 
1- . .;:';. /1 1:-)."" ?~. 
D··'):') /():::/ TI.:. 
I --():"" /t)::::.l7:;. 
[,,,, U::./\)~=i {"j" I:. 
i --~:I.·:',/ ;-1: .. ,;/]/;.. 

[I--(J·: ... · .. O:.:/7.:;;. 
i-,)· .. :'I'.:':::/~~-:'':. 

Lt--I~<:,./O;::: /7 f:, 

01: 0:::: 
01: ')3 
1 ~/: ~2 
17: ~:':2 
!.8: :39 
1 ::::: ::::." 

! ':' ''::2 
1'~/: 22 
20:09 
20: ()'~I 
20- ~j9 

20:~9 

22:~6 

22:46 
:3:30 
23: :3(1 
0::': 1:::
('0: !~:j 

{) 1: 07 
01: (17 

.~::-): /·i 1 
1.': .. /[ 1. 
i ~/. :~:~:; 

l7' 2~:j 
1::::: 21 
1 ::: ::: 1 
1'7/ : (17 

19:0'1 
19: .~.~! 
1')' ~:;';.' 

I ". I hITi)n::; U'''D I ::::CI·I{',HGE 

(}. ,(:. 

-9. ';' 
O. 7 

...... ;:. '':., 
O. ::: 

-_.-; ... '''i' 
(t. ~~: 

':"':;', .:,:' 
(t. 7 

-';;',9 
(I. /:., 

_.-:} ''iJ 

I). if 
-9, 9 

1).0 

-.~. 9 
O. 0 

-9. ';:, 

-0. 
-? 9 ,-, .-, 

',J. ",._ 

-'~'. 9 
C', ~J 

-9. '~J 

O. 7 
-9. 9 

O. 8 
-9. 9 

O. ." 
_0 ." 

( 

SAI'1PLE 
TEMPERATURE CONDUCTIVITY VOLUf'IE 
(DEGREE::: C) (M I CI;;ot1H0:3 ) (ClJ 1'1) 

17. '1. 
21. 0 
1::::. 7 
.-.-, r-
..::. i. "_, 

1':;'.0 
2:;, .. f5 
l·~t. ~~ 

2::::;, ~~i 

1 ::3. :::: 
2~j. 0 
1:::. :::: 
2~:1. i) 

1 :,,:. 1 

23. :i 
1 :::. ~j 

1:-
'-' 

J::':.O 
·2.~·~, (\ 
18. 0 
21.5 
t9. 0 
2~ 0 
19. 0 
2~:..:~. 0 
"1 e. ~:; 

2(;" 0 
1:::. ~; 

2:::::.0 
1 :::. ~3 

2::;:.0 

170. 
_.;.,.; .. :.-.. ;.'. 

1(:,0. 
--· ... i .. ir:-.· .. ii. 
-99·~·9, 

-9·"iJ·"iJ·~). 

-':'/';'99. 
-99':"'':.i 

! /:..0. 
-99';"'';,-'', 
-~';/'-:I'-::' 

-'"il99'i'. 
1/:.,0. 

-9'~"-:/'-;.1 

-';-J99'~/. 

-·:'J':')9":;J. 
-'~/99';"', 

-'"iI'i'·~'9. 

-99'~-"-;' 

-9'~"·:)·;'i. 

lL!5, 
-'-::";'99 
--,'::'9':/':; 

-';'/'-;.-"9';", 
-,:;,':,",")9. 
- .?:.~!~:) .. :) . 

-'~"~"":)9" 
-9999 
-'~-"9·:;:9. 

-';'''':'19';J. 

1~ ::::8 
13. 85 

Z ::::7 
1a 70 

8. 71 
12. 90 

5. 73 
13. 2') 

1. 43 
12, 50 

8. 81 
13. 40 

::;:, ~:; 1 
13. '10 

::::. 12 
12. 90 

4. 02 
12. 20 
10. ~O 
13. 50 
13. 73 
1'1. ~O 
12. S8 
14. 60 
1~ .,,6 
15. 60 
1 ~5. 96 
16. 90 
13. 7.;': 
1~5. 20 

2.2-52 

EGGS 

QO 
QO 
O. 0 
o. 0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
o 0 
o. 0 
o. 0 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
o 0 
O. 0 
O. 0 
QO 
O. 0 

DENSITY(NO. /1000 CO M 

YOLK-:3AC 
LARVP,E 

QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

LARVAE 

O. 0 
QO 

271. 2 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
0. 0 
o. <) 

O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 

.JUVENILES 

O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
o. 0 
o. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
o. 0 

TOTAL 
(EXCLUDING 

EGGS) 

O. 0 
QO 

271. 2 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 



:~. T R I F' E [I [: ;'1 ::.:.::,; 

s; rill ION
Dr,l::: 

I --0"'.:;, "'/:l;~:'/7 e.. 
i""--(''':' .... ~~·,:~: .... 7::. 
1-·".' '; ..... ,)·::.I7f.::. 
[)-~(.;.", /G.:: /7/~. 
[" .. :' .... G:::;/7·~, 
t·...- "/ /,':/76 

.•• ~.\ -'/ (:,'; .. I· .. ·~ .;, 

~I._'.)!:. i I~I') /:" ;~. 

!--<, ... :\J', :"7.':. 
iJ--' ",,;,./ .:'\'~'.' '/ /:.. 

~~.: ~,.J·'.~.I·~·/"7 ,~. 

p ........ ."\~":;;./ 7,:':. 

l-- '~.' ":,,/ (;'~.' ./7 I:' 
r.:!-j~. :·,/("::'/71;' 

'-~·:I,)./ ')';:./"7 I:. 
!::.--.' .\;" ,)-::1 /7 ,,~, 

-".!(./~=~,;" /7,:' 
['--('/:. /O·~·'./7 S 
I -.j.'~,::,/,,).::;, /"//;.. 
D·-j-·,.' ..... /I.~i'~:./·7 ~:, 
:'_1':'" :"0'7,:' '"7/;.. 

:-: ·-1 ;,':. /I.)·~· :"7 ~:. 

t -_.,",' i'('~"/ .. ':' 

D--'~.· :,,/(t';" '"7.'.:.. 
"[ -( 1(';, {("" /7 (. 

n'-I~'.~. !'(i':::·/'!:. 
T --1).":./ 1')/·~·'::' 

II'- '.-~ :,:,,/ 1 (}.I '7 '::. 
~ ...... ~<,/ J. C' /7 /':., 
[I-U~· i'l ;:\/76 

TIl1E 
(HH: t'if i'J) 

2(1: .18 
2(}: J~.:::: 

22:21:. 
22' 2/:. 
:2:'::: 1 ~i 
2.3: 1~:; 

('t): CtJl 
(.(i. U/~:" 

(:(1: It ::::: 
(.e: l!.::::: 

1,': 1 '.' 
1 j: 1 ~'o 
U::: 10 
V':: 1.). 
1 ::.;: ~~;c; 

1 :~:: ~:.;.;; 

1',': .1.9 
1',': 4'::;' 
20: :;:':,' 
2(': .:::9 
21:'7~:" 

::::.1: ::7 
::",:: ,'."1 
2.;:: .. )."} 

::-: '.::' 'l'C' 

,: ::: 'I.',; 
C·O; Il:::: 
Oi). J.l:~ 

! ~t: ~:>:::~ 

J./. o:~; 

j., J !'-iT P.;·::£:: i n,··[1 I :;,;ClI,':,F:CiE 

TIDE 
(11) 

1.1 
-'~'. '~J 

O. /::.. 
-9 .. ~. 

o. :;' 
-9. '~ 

O. :2 
-";i. ';~ 

O. (, 
~ .. : .... ';. 

I). (. 

-'~~J, '~ 

(I ~; 

-9. ';,' 
0, :::. 

-9 .. ;.' 
o .. ;~ 

-9, ';, 
1. (, 

_I;' .;: 
1. (, 

-'?;', .;.: 

(I. ::: 
._.':) '~' 

O. I' 
_':"J . . ;, 

O. :::: 
-';1. ii' 
-0. ::: 
_';'. ';1 

( 

:=:{WiPLE 
TENi='ERATUF:E CONDUCTIIJI TV \I OLtli'!E 
(Dl::GHEE::: C) (11 I CHOI'1HO:3 ) (CU 11) 

1:::. 9 
2(::. () 
1',".0 
2:::. ~) 

1 ;.j. ::;: 

25. 0 
1 :::. I~, 

2:3. ~j 

1. ::::: .• ) 
22. ~::i 

1';;'. 2 
26. ::.~ 

1·~-". 0 
2':;'.0 
1',:<. 0 
29. ~~; 

1 "'. :::: 
27. ') 
19. :2 
~':'~;::. () 

19. 0 
2'," 2. 
1). (, 

2:':::. () 
1 ·i'. .,) 
29, (t 
H::.::: 
2:'3. !""':I 

1',:'. :2 
:.2.9. 0 

160. 
-o:.'·';i99. 
-';"~19';I. 

-99'"i' 9. 
~··999"';"I. 
... ·;··)·?,,·:;t. 

l~O. 
-"i'9'~-" ;. 

- ,~) 'i) ':;i 'i' . 
-9'::'~·9. 

1.S0. 
-':;"':"';/';,'. 

-':')':;"'?';.). 
-9·~:'9':). 

-999':". 
-9·~i9"il. 

160. 
-'::"";:··i;9. 

1··10. 
-';";'99 
-'~"::I';-";' 

--9'--)':":' 
1 ,~.O. 

-99·:'i9. 
-':"':'J'~)':':'. 

-99':"9. 
160. 

-·:/9·~-'·;I, 

U:,~~;, 

-·~ .. 9·:.'·:;/. 

14. 06 
14.40 
12. 43 
14. ::::0 
12. 43 
13. 40 
la 73 
13. 9u 
13. 7:::: 
1:.:,;, l;·O 

::::, 07 
1:~;. 2::: 
10. :,::1 
1,3. 85 
13. 86 
13. 85 
15. 10 
15. 00 
15. 10 
14. 13 
13 20 
17. 43 
11.70 
14. 42 

8. 81 
13. 8~ 

7. 51 
13. ~~ 
I::::. 7:;: 
1"2. :~:,~. 

2.2-53 

EGG:;; 

~o 

~O 

~o 

0, 0 
O. 0 
O. 0 
~o 

0. 0 
~o 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
~O 

O. 0 
O. 0 
~o 

O. 0 
O. 0 
O. 0 
O. (I 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
~O 

O. 0 

DENSITV(NO. /1000 CU M ) 

VOLK -::::;AC 
UiRW\E 

O. 0 
o. 0 
~O 

O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
0, 0 
o. 0 
o 0 
~o 

O. 0 
O. 0 
o. 0 
0. 0 
0. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. (I 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

LARV{)E 

O. 0 
6·,J. 4 
~o 

~O 

O. 0 
~O 

o 0 
O. 0 
O. 0 
o 0 
0, 0 
O. 0 
QO 
O. 0 
~O 

~o 

~o 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
~O 

O. 0 
113.5 

O. 0 
~O 

o. 0 
O. 0 
O. 0 

JUVEN I LE::; 

O. 0 
~O 

O. 0 
~o 

O. 0 
O. 0 
QO 
0. 0 
0, 0 
QO 
~O 

O. 0 
QO 
O. 0 
O. 0 
O. (I 

O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

( 
I. 

roT~ 

(EXCLUDING 
EGGS) 

0, 0 
~.4 

O. 0 
O. b 
Q(I 
~(I 

O. 0 
QO 
~O 

O. (I 

~(I 

O. 0 
O. (I 

O. 0 
O. 0 
0, (I 

O. 0 
O. 0 
o. 0 
0.0 
O. 0 
O. 0 
o. 0 
QO 

113.5 
~b 
O. 0 
QO 
O. 0 
O. 0 



:~; un !-·f:.lI B(1~::;::; 

:3T ,,,\ T I ON·
Dt,TE 

I -.~~ij::' / 10/76 
D-,:·,~·,.""l j::./7.~. 

1- I);~,./ 1')/71:. 
D-·.)(~,/ 1 ('/7(~· 
1-1)/-.. / 1 ~)/71;;. 
[1-.::(./10/71:.. 
1-- ':"':./ 11)/7'~. 
~.: -- :!.'~.,:' ~.·.)./7/:. 

I~· :)(:,,/' 10/7,;. 
[- - <, ::~. /" 1,':.1 '''7 l':'t 
1-,:10.,,'1,)/76 
D-06/10/76 
!-06/10/76 
D·-·).~/J0/7b 
I ---I:,:;. / .~ (: /7 t~. 
C"':'" ,. J i'/·-;-':;' 
I .. · :''.;,/11//". 
i..l-:"j::./l1./":¥.:";. 

... ( .... =./ l·+/-:l ~:.:. 

n·,·(,(./.t ·,./7,':. 
I --0/;.,/ 1'1 /6 
D--<~::·/l/; 7·;. 
1· ,"".114 7tC. 
D--·)·~:." L,l///:.. 
1--\)(, ,"1 ~1 /:: r:. 
LJ-·,:i/:.""! ,1/7/:. 
1--(.1,;;./1'1/7.:. 
[I-';),~:,/ ill /:' :;. 
I _.(i,'.:,/ 1 'i /'/6 
D-·O.~'/ 1 .. 1/7 I;;. 

TH1E TIDE 
(HR: mw (\"1) 

17: ~:t~., 
17: ~_t5 
H,': ij 1 
1:;::::;'1 
19:20 
19: 2() 
2(.1: Of';. 

20: O.~. 
2;): ~~;4 
20: 5 l l 
22:30 
22: ~30 
23: 12 
::3: 12 
2·1: ('0 
2'~·' -)0 
00: ~JO 
00: ~30 
17:00 
17:00 
1 7: ~~;~~ 
17:~~ 

18:40 
18:40 
1'):29 
19: 29 
20: 17 
20' 17 
21:09 
21:09 

O. 1 
-'~'. ,;-, 

0. 5 
-';'1, -:.> 

O. :3 
-9. 9 

O. ::: 
-';', .-;, 

1.0 
-9. 9 

O. 9 
-~';" .. ~) 

O. '';1 

-'-;", '~J 

O. ';' 
-';'. ';) 

O. 4 
-'? ";I 

0, 0 
-9. ';1 
-0. 2 
-,9. '''iJ 

~.3 

-9. 9 
-Q 4 
-~. 9 
-Q 4 
-9. ":.'I 

O. 0 
_';J. ';' 

J;c. J I~ fI.:jKE i [I··'D I ::;:CHARCiE 

( 

::;At1PLE 
TEI'1PER,:'iTlIRE CONDUCTIVITY VOLUi'1E 
(DECi~:EE::; C) ( M I CRO/"i~ 10:::: ) (CIJ M) 

1';'.5 
29. 0 
l'~/. ~j 

29. ~i 

19. 5 
29. 0 
1':;/. 7 
2 ''il. 0 
l·~i. :3 
29. 5 
19. 8 
29. 0 
20. a 
2:=:, ~3 

19. :3 
2/.:,.. ~; 

I',:'. ,;. 
2~~. 0 
19, 4 
29. 0 
19. 5 
29. 0 
1~ 0 
~.O 

1~ 0 
29. 0 
1~. 5 
29:0 
19. 5 
29. 0 

-99·~/9. 
..... :.,.;,.;,.?'. 
-';'i99';;', 
-·~/·~/·"iI'~'. 

-,9';'99. 
-'j ';:i ';19. 

165, 
-9999. 

16~5. 

-";:)'-;:;';:9. 
-9';"i9. 
-';";199. 
-9·;"·~··;:'. 

-9·;)·~-J9. 

-9999. 
'-9';'9';'. 

1bO. 
-'"i,1999. 

210. 
-9';J9;1. 
-·'?999. 
-9999, 
-.:; .. :),;.-,.;;. 
-·~i·;;·~;·9. 

-·;"~/·?i·;"'. 

-'~)9'~/";-' 

-9';"99. 
-";1';:"99. 

210. 
-';V'/'i.l'i:. 

1::::. T~: 
1:3. 54~. 

1& 73 
12. 73 
1& 73 
12. 73 
1& 73 
12. 73 
18. 73 
12. 73 
19.0:::i 
1 ::;:. ::::::; 
23. 22. 
1~ 85 
19. 22 
13. 85 
19. 38 
15. 00 
11.76 
11,40 

5.2;::; 
lQ 40 

b. 34 
11,90 

8, 81 
11.50 

8. 51 
12. 60 

6. 29 
9. ~0 

2.2-54 

EGGS 

O. 0 
O. 0 
O. 0 
QO 
0, 0 
QO 
~O 

O. 0 
O. 0 
o. 0 
O. 0 
o. 0 
O. 0 
o. 0 
O. 0 
QO 
0, 0 
QO 
~O 

QO 
O. 0 
0.0 
o. 0 
QO 
O. 0 
O. 0 
QO 
0.0 
O. 0 
QO 

DENSITY(NO, /1000 ell M ) 

YOLK-SAC 
LARWIE 

~O 

O. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
O. 0 

78. 6 
O. 0 
QO 
O. 0 
~O 

O. 0 
QO 
O. 0 
O. 0 
O. 0 
~O 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
0, 0 
0.0 

15:::. 'r 
0, 0 

LARVAE 

QO 
7~ 7 

QO 
O. 0 
~O 

n.6 
QO 
O. 0 

53, 4 
O. 0 
O. 0 
QO 

43, 1 
72. 2 

O. 0 
144. 5 

O. 0 
O. 0 
O. 0 

87, 7 
QO 
O. 0 

157. 8 
O. 0 
QO 
0. 0 
O. 0 
0.0 
QO 
O. 0 

• ../UVEN I LES 

~O 

QO 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
~o 

O. 0 
o. 0 
~O 
QO 
O. 0 
QO 
0.0 
0, 0 
~O 

o. 0 
~O 

O. 0 
o. 0 
QO 
QO 
0.0 
0.0 
QO 
QO 
O. 0 
QO 

TOTAL 
(EXCLUDING 

EGGS) 

O. 0 
73. 7 

O. 0 
0.0 .. 
O. 0 

78. 6 
O. 0 
O. 0 

5:3.4· 
7:::::, I;. 

O. 0 
O. 0 

43. 1 
72. 2 

(I, 0 
144.5 

O. 0 
O. 0 
O. 0 

:::::7.7 
O. 0 
O. 0 

157. :3 
O. 0 
0, 0 
O. (I 

o. 0 
O. (I 

158. 9 
O. 0 



( 

~:;TR I F'ED [;A~::;::; 

:::.T"(,TION
;XITE 

I-i)':':./1/1/ {:. 

lj'=::~::'~:>~:\'~~: :;: 
1)-(16/1·1176 
J-·()~·~lS/7b 

D--O.;.fl~/76 

I .- (i •. : . ./ ! ~:..! :' -7 f.:'" 

n .. ·(it./ l~::;/~/·~) 
l-'·~·;~;. j 1 ~ .. ~ I .,;. I;. 
1."- ... ,' :. / i.O-::' "'7.::;. 
I -.f) I:. ,"" 1~_,/7,~. 
l) -O~· "1 ~~~ / -; i~. 
J -·f) ':./ 1 ~.~/71:.. 
(!--'.,\':,f i ~:";/71.:., 

}.-(),~ /1":::; "71:. 
[; .J:;":.,... i'·-,/?'!,;.. 
1- (,.::./' 1 ;:;/-7,::. 

[,··d·:. /1:':;/7,;. 
! .... j>: . .'" 1 ~~,/71..~. 
n·-(i/:~ .. / 1 ~3/7/:. 
l --,)/~ / 1 ~:':i/ .I" ,~. 
[1-- (J :. f .! I~! ,";; 6 
I -I~;'~./ ,i. :.~/~/ f:., 

l.l-~j)/:./· L.~~ i7·~· 

.l--.{j.~,./ It./;(. 

IJ-0b/i6/'76 
I-(16/16/7b 
O·0~!16.(76 

1-06116176 
n·-G~~16/76 

TIME TIDE 
(HR:MIN) (M) 

22: 4~: 
2:!: 4:~: 
2.3. :;:j) 

2:'::: :.:,~) 

00: 1 /1. 
:)(1: 1'J 
,) 1: (01 
,) 1 . i).l 
l/~.: ~~~:=: 

1'~': ~;:: 

17: ~~:2 
17· ~".-z 
1 ;,:. :;:/ 
1:~:: 37 
19: .;,,;. 
1 Q: :::.~. 

20: 1.~. 

20: 16-
21: ::::::: 
21: :;:::: 
2~:: ::7 
22: :':7 
2::;: 1 ",: 
2:~:' :!. :~: 
(\I'): (1"2 

(1): (,2 
(;(1: ·q7 
(H): ·17 
1 ~.: 2 /J 

l(.: 2'. 

o. ~. 

-9 .. ; 
o. "1 

-9 .. ; 
O. ;:: 

-.~i. .~ 

O .. ; 
-9. -;. 

o. 1 
-,:, 

.J. 
_.-;:, 

--(I. 
-9. ,,; 

-0. ::: 
-9. ';.' 
-(1.4· 

-9. '~~' 

-0. :::: 
-';:' , .~. 

-0. 
-'"-;.-'. ';.' 

o. ~. 

-'-;';'. (.' 

o. (. 
-''if. S' 

o. 7 
-'';1. ~, 

0.1:... 
--';i. ,~, 

1="[ NT m<E i n··TI I :,,;CHAHGE 

( 

:=;AMF'LE 
TEMPERATURE CONDUCTIVITY VOLUME 
(DEGREES C) (MICROMHOS) (CU M) 

19. 5 
27. (I 

19, 5 
26. 0 
19. ~i 

2t:.. 0 
19. ~~i 
·-.C' r:-
..:.,.._ •• ,_I 

19. 9 
30. 0 
20. 0 
30. () 
20. I) 

30. 0 
20. 0 
30. () 
20. 0 
~.O 

20. 0 
30. 0 
20. 0 
M.O 
10. ~-~ 

3QO 
2QO 
29. 0 

·20.0 
28. 0 
20. 5 
31. 0 

-99':';"9. 
-99';'9. 
-999'~j. 

-9';1';19. 
-''il'~''i'''i'. 

-999';'1, 
1';)0. 

-99';:'"19. 
200. 

-'::'999 
-";1":)':"9. 
-·~";.·':'/';). 

-9';)9':". 
-99·!"9. 
-:9';'9';.1 , 
-,:,,:,.:~q 

-,,;~,.;, .. ~;.:.:. 
-':';"~":"'::'. 

-'i";";";'. 
-9999. 
-999~ 

-999~ 

19Q 
-·;J·~i9'-.i 

-';"999 

-·~J·;"9·;i. 

1:::0. 
-'?'99Q 

190. 
-9999 

'~J. 12 
11. llO 

8. ':"7 
11. 10 
i 1. :~:::;: 

11. 70 
11. 64 
1:3. 1.) 

/:. •. 1:.."/ 
1 '1-. 'e") 
1::::. 7::::: 
1 ~j. 70 
12.00'4-
1 ~:::;. 1 I) 
12. ·1:::: 
is. ':::0 
10. '11 
1~:). 50 
12. :,,:1 
l~i. 50 
1 ~~;. 1 I) 
1::::. 60 
l~j. 03 
17.20 
l~i. 53 
17. 90 
13. 46 
15. 30 
~ 76 

16. 90 

EGG;:: 

O. 0 
o 0 
O. 0 
O. I) 

O. 0 
O. 0 
O. (I 

O. (I 

O. 0 
O. (I 
(I. 0 
o. (I 

O. (I 

O. (I 

(I. I) 

O. (I 

O. 0 
(I. (I 
O. (I 

O. 0 
O. (I 
(I. 0 
O. (I 
O. (I 
O. 0 
O. (I 

O. 0 
O. (I 

O. 0 
O. (I. 

2.2-55 

DENSITY(NO. 11000 CU M ) 

YOLK-SAC 
U)R'v'AE 

21·~/. 3 
o. 0 

223, 0 
o. 0 

::::11. 2 
no 
no 
o. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. (I 
QO 
O. 0 
no 
O. 0 
O. 0 
QO 
(I. 0 
O. 0 
O. 0 
QO 
QO 
QO 

222. '~J 

o. 0 
O. (I 

O. 0 

LARVAE 

o. 0 
2(:.:~j. 2 

O. 0 
o. 0 

168. 4 
25/~ .. 4 

O. 0 
7/:. .. 3 

(I. 0 
o. 0 
O. 0 
O. 0 
O. 0 

66. :2 
O. 0 
O. (I 
O. (I 

64. 5 
O. 0 

64. :5 
o. 0 
o. 0 
O. 0 

290. 7 
O. 0 
O. 0 

20",17. 1 
392. 2 
102. 5 

O. (I 

.-''-'VEN I LES 

O. 0 
O. 0 
o. 0 
no 
o. 0 
QO 
no 
O. 0 
O. 0 
O. 0 
no 
O. 0 
O. 0 
QO 
QO 
o. 0 
o. 0 
no 
O. 0 
(I. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 

( 

TOTAL 
(EXCLUDII\lO 

EGO::; ) 

219.3 
2(:.3.2 
22:3.0 

O. 0 
252. C. 
256. 4 

QO 
76. 3 

o. 0 
o. 0 
QO 
o. 0 
QO 

1:..1: ... 2 
O. 0 
O. 0 
QO 

64. 5 
O. 0 

64. 5 
O. 0 
O. 0 
QO 

290. 7 
no 
QO 

520. 0 
:392.2 
102. 5 

O. 0 



~:n H I PC:D E:,~:::::,;: 

ST(II'IOi"J··M 
[Jt,:-!;: 

J -O,~, /1/.:./7/:.. 
D~·O.;./11=,/76 

T -_.> ;. / ~ :.:,.F7/-, 

L.·-·:':·"":,/,, "'/",:. 
I-,'.:) ';."" i,~,."7~. 
D-('~·./i~./76 

I-'-;S/·lb .. /7.~. 
o-v, "1"./'/.::-
1--,0::' (.,' l ': . ..' 7 I~. 
'L:1--,":. ,';(./7,'::,. 

'J' ,/ 'I:. 

;,', ... {. ! .. :,/7·~. 

~ --".:1.., .. j.'.;./7.:~. 
[;'-'(~J:~:' :!.(~./7/:. 

!'.' ;1:', 

n·-I",.I.; .. ~ .~,/7·,:, 

i. _ .. ,1:; . i. ~.- :""''-

l: _.:' ~: .... 1. '.::. '-;'.::,. 
.-:, ... J. /"i;·,:. 

i)--·.=· ~., / 17. 'I',.~. 
I __ f).:.,/: 'l/},:, 
[;-':_I.~ ... '1'7/7 ',:. 
'[-<:::. "17/7~:. 
L'-")!-;':' 1 7 /7:;. 
'f.- (..-:. ··17/·~'.::. 

I.' .. '.·'.e. ,. t"7 '7 .~., 
l--<::;. I~. 7./7::. 
n···r ... :., . t"7 /7(~, 
I --'~<;,.'·l :' /7i~. 
[i--.)';.ll//71;. 

TIllE 
(HH: IHf·!) 

17: 11 
17: 11 
1 :~::. i):~: 

18:03 
19:02 
i~:02 

19:~f) 

19:50 
'20: ·~i 2. 
~:;:n: li2 
,'.! : ::-:-:.' 
21 : ~ . .'; 
2::~: (I~_I 

~.::~:: (:~::J 

.. : ... ::. ~~; .. .:: 

.~:::.:.;: :'.i:·:: 

l .;.' :.:::::: 
1 ::,: 3.3 
17: hi 
1. /: ! ':! 
1 :::: o~~~ 

1 :::.:: (,::::i 

1:;::: ·'1':;-
1::,:: ·1 ';' 
1 -;;: .0,:_.' 

J .~!: :o:~_; 

~I.~.I: ? .~: 

~:'I): 23 
2·:: 0:::: 
;,1: 0:·:: 

I=·rr·frA~~EiD·;·DIsCt-tAF(GE 

TID>:: 
(tl) 

I). ·l 
-9, ''i' 

0. 1 _ ..... ;. '.;) 

(I .• ) 

-9. 9 
-0. 1 
-9, 9 
-0. 3 
-9. ';1 
-').2 
-';".9 

O. (I 

---'?). ':.) 
0, .I!. 

-9. ,:;:. 
(". f:. 

-';'.9 
o. ~ 

_'~). t·) 

O. 2 
--9. -;;-

O. 1 
--';:. '7" 

0. 0 
--·9. ';1 

·~·o. 2 
"-';:'.9 

-·0 . .2 
-9. ';J 

:;::{·W1PLE 
TEI'lPEr~ATUF\E CONi)UCTIVITY VOLU1"iE 
(DEGREES C) (MICROMHOS) (CU M) 

21. 0 
30. 5 
21. 0 
31. 0 
21. 0 
2:,':. (I 

2':).0 
2:~:. 0 
2(). 1 
2~l. ~~~ 

20. (I 

;:'·1. ,) 

20. 0 
21.5 
20. 0 
21. ,) 
2t). f: 
22. 0 
21. 0 
~~. 0 
21. I) 
.-j.-, 1:. - -.. _' 
21. 0 
22. ~2i 

~~ t. (.l 

2~-::. f) 

20. C.i 
21 ~.j 

2\). l:. 

2[.0 

-9';'/';')9. 

"-';I'":'/'"iJ ,? 

-9·:"·~'·:'J. 

-';::"~i9·~i. 

-99'";);:' 
-·;'j'~·9·il. 

-9'~i9';:'. 

-·i,'9·~·'9 

190. 
-9·~)·:~:·9. 

-';I'~'I'~)':) . 

-'3i9·~·19, 

-9'-;.:'9·";.i. 
-'=:19';"~' 

-~;-·:'·"~!9. 

-·';:9'';'':;'. 
1::::0. 

-9':":/99. 
-9'::";:;"·). 
-';'1';1':;'9. 
..... ~"7./.:)'~~.' . 
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QO 
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O. 0 
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QO 
0, 0 
QO 
O. 0 
O. 0 
0. 0 

O. ° 
O. 0 
O. 0 
QO 
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DENSITY(NO. /1000 CU M ) 

YOU':-SAC 
LAF:V,"IE 
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O. 0 
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QO 
QO 
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QO 
0. 0 
0. 0 
0, 0 
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0. 0 
o. 0 
O. 0 
QO 
QO 
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140. 8 
Si::;:.6 
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O. I) 

2:~:1. :2 
203. ::.: 

62. ~~i 

127. 6 
131',1.5 

292. :3 
:::00. (J 

O. (I 
~.1. ~, 

132. !::i 
::::20, ,::, 
529. :::: 

O. 0 
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~)~=::=:, ';) 
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:35';:, ~,. 

H::::, 1 
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QO 
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O. 0 
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QO 
QO 
QO 
QO 
O. 0 
0, 0 
O. 0 
O. 0 
QO 
0, 0 
O. 0 
O. (I 

0. (I 

O. 0 
O. 0 
0. 0 

( 

TOTAL 
(EXCLUDING 
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O. 0 
O. 0 
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('.0 
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~=:OO. 0 

o. 0 
~1. 5 

1:32. ~j 

~:20. (:. 
~i2':'-;. ::;: 
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2sa 7 
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1::::.90 
.-, -,.-', 
'':'. / .:.. 

10. :,,:1) 
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EGGS 

O. 0 
O. I) 

O. 0 
O. (I 

O. 0 
O. I) 

O. I) 

O. (I 

O. 0 
O. 0 
O. 0 
O. 0 
O. I) 

O. (I 

O. I) 

O. 0 
o. () 
O. 0 
O. 0 
o. 0 
O. I) 

O. (I 

O. ,) 
O. 0 
o. I) 

O. 0 
O. (1 

O. (I 

O. I) 

O. I)' 

DENSITY(Na /1000 CU M ) 

YOU.~-::::AC 

LARVflE 

O. 0 
O. 0 
O. I) 

O. 0 
O. 0 
QO 
QO 
I). 0 
O. 0 
O. 0 
O. 0 
0, 0 
QI) 

QO 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
I). I) 

O. 0 
O. 0 
QO 
QO 
I). 0 
QO 

LARVAE 

117. :::: 
1::::::::. :::: 
4::::~. 6-
l.li2, ::: 
226. 4 

1151. 0 
10:;:. ';I 

62:::: . ." 
O. 0 
O. 0 
O. I) 

88. 5 
O. 0 
0, 0 
QO 
O. 0 
QO 
QO 

209. 7 
0, 0 

209, 7 
8:3, ~i 

QO 
168. 1 
4-19. 5 
192. 3 
209. 7 
14a 9 

o. 0 
O. 0 

.-,LlVEN I LES 

O. 0 
QO 
QO 
QO 
0, 0 
0.0 
QO 
QO 
QO 
O. I) 

QO 
O. 0 
o 0 
0, 0 
O. 0 
0.0 
QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
0.0 
QO 
QO 
0, 0 

( 

TOTAL 
(EXCLUDING 

EGGS) 

117.8 
13:::. 8 
,11·:::;5.6 

'142.8 
226. 4-

1151. I) 

10::: . ." 
62:::. ',1 

O. I) 

O. I) 
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O. 0 
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QO 
O. 0 
QO 
QI) 

209. 7 
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f:::8.5 
QO 

168. 1 
419. 5 
192 3 
209. 7 
14a 9 

QO 
QO 
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QO 
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QO 
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O. 0 
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O. 0 

DENSITYCNQ /1000 CU M ) 

YOLK -::;{)C 
L~RW1E 

Q 0 
O. 0 
~o 
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O. I) 
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1::::. 80 
7. 72 

13. 50 

EGG:::: 

O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
o 0 
o 0 
o 0 
O. 0 
O. 0 
O. 0 
ao 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. (I 

O. 0 
O. 0 
ao 

2.2-59 

DEN::;ITY(NO. 11000 CU M ) 

YOLK-:3AC 
LARVAE 

QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 

92. /:::. 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
o. 0 
o. 0 
o. 0 
O. 0 
O. 0 

LARVAE 

O. 0 
74. 1 

O. 0 
O. 0 

4.l!·2.5 
O. 0 
O. I) 

O. 0 
O. 0 

'~/2, 1;, 

419. 5 
O. 0 

357. 3 
17~ 4 

O. 0 
QO 
QO 
QO 
O. 0 

76. 9 
4·53. 8 

O. 0 
QO 
O. 0 
O. 0 
QO 

117.8 
O. 0 

n~5 
74. 1 

.JUVENILES 

O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
0, 0 

O. 0 

o. ° 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
o 0 
O. 0 
QO 
no 
O. 0 
O. 0 
O. 0 
QO 
no 
O. 0 
QO 
O. 0 
QO 
no 
O. 0 
no 

TOT(.\L 
(EXCLUDING 

EGG::::) 

O. 0 
74. 1 

QO 
QO 

442. 5 
O. 0 
QO 
QO 
0.0 

18S. 2 
419. 5 

O. 0 
::::~j7. :::: 
17~ 4 

QO 
O. 0 
O. 0 
no 
ao 

n9 
4~;:~:. ::: 

O. 0 
o. 0 
o. 0 
O. 0 
O. i) 

II,'. 8 
O. 0 

777. 5 
74. 1 
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( H,O;:: 1'iI i\l ) <11) 

23. :~:O 
23: :~:O 
1/1' 17 
00: 17 
(J't: ~)U 

,>! : <H) 

l.,~" ::;:0 
1'~,: ::::0 
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O. 9 
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1.0 
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::::(·'1'1F'LE 
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2.~:. (\ 
. 3:;;, !::; 
2::::. 0 
32. ~; 

2:~!. 0 
::r,:.o 
2'1. (I 
:::;/~. 0 
:;~ ... l. 0 
.~:4. 0 
2.11· (J 

3(t. ~3 

;::4·.0 
:;Ij. 0 
2·'1-. ~=; 

3~~i. n 
21. ~ 
34. 0 
24. 
34. 5 
2·1. ~ 
::::,:!. :::'1 

~!'l. (l 

:-;:4. ~~i 

24. 0 
.-...... j,.-:-
'':'''':' •• _1 

2'l.O 
3(l.O 
LJ'i. (; 

:": 1. 0 

-";1·:'~·99. 

-9·~"i-·9 . 
-'7."::)':J'-:' 
-9';'99 

960. 
-9 ';'J 9 ':.) , 
-';":";'9. 
_·;-.. ·:.' .. .;,9. 

2210. 
-9';:;":;;'9, 
-';/':;;9'·). 
-9';:"":';';". 
-99':'i':','. 
-9';;',:;"·) 

-9';;'9';:". 
-'~"~""'~~"9 . 
~'~··9·:,~9. 
-,;.,.;.',:;,,;). 

2170. 
-·;;··iJ·~)9. 

-'~)'~:'-:;''';''. 

-9·~'99. 

-9':.:··~~··;.'. 

-999·~"!. 

:20:::0, 
--999'? 

1';:40. 
-·:'i9·;r~/. 

-·;·9·;.· .. ;.;. 
-- ·;··~/·~/ ':). 

6. 19 
13. 30 
~.~ 

1~ 60 
5. 02 

12. 10 
4.11 

12. ()O 
1. 59 

12. 70 
1. 51 

12. 30 
2. 64 

12. 70 
4. 60 

11.40 
~ 61 

11.40 
'il. ~:,.~. 

14. 90 
lQ 01 
12. 70 

7. 97 
13. 40 

7. 72 
la 10 
10. 08 
12. 40 
10. 99 
12. 40 

2.2-60 

EGGS 

O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. a 
O. 0 
(l a 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. q 
O. (I 

DEN~=;ITY(NO. 11000 CU M ) 

YOLK-::;AC 
U1R'v'(\E 

QO 
QO 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 

LARVAE 

O. 0 
375. 9 
17:3.5 

73. 5 
O. 0 

82. 6 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 

78. 7 
O. a 
O. 0 
O. 0 
~.7 

O. 0 
O. 0 
O. 0 

7& 7 
125. 4 

74. 6 
129. 6 

O. 0 
QO 

8Q 6 
91. 0 

241.9 

,JUVENILE:::; 

O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. a 
QO 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
o. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
QO 
QO 
QO 
QO 

( 

TOTAL 
(EXCLUDING 

EGGS) 

O. 0 
~:75. ';I 
17::;:.5 

7::':.5 
O. 0 

:::2.6 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
o. 0 

78. 7 
O. 0 
O. 0 
O. 0 

87. 7 
O. 0 
QO 
o 0 

78. 7 
125. 4 
7~ 6 

129. 6 
O. 0 
QO 

80. 6 
91. 0 

241. 9 
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-.;::. '::' 
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-9. ''i' 
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-':j .~! 
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I ~ T tn (,f:E; (rc. D I :::::CH(,HGE 
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SAt1PLE 
TEMPERATURE CONDUCTIVITY VOLUME 
(DE,:;j;:EE:::: C) (1'1 I Cr::Oi-iHO:::: ) (CU t1) 

2 JL ,) 
:34-. 0 
~~.~. 0 
::::4.0 
"2-1. ,) 
:~;-l. (} 
2'1.0 
::::;:. 0 
2,1. ,) 
::::~:. I) 
2:::. ~:: 
:::;#-~. I) 

... :::. ::;: 

.-:A. 0 
::'1. ,) 
3·:!. \) 
"'::"':" :3 
:::;~l. (I 

~~~·1. 0 
:::,1-. (\ 
::'-::. -' 
. ::;:1 (l 

2·~;. ,:.:. 
:;:'1.0 
;~. -,. 
25. (1 

. :?1J. (I 

2~ .. j. 0 
2/!. (I 

2l!. ~~ 

1::::0(1. 
-";19·~J·:). 

-9'~:"9·::":. 
_·;I·~i·;J·;J. 

-99'~'·;'. 
-··:)':;:9·~1 

-'::;";":';'9. 
20~:;O. 

-99'~-";i. 

-·~'·il';.:·'iJ. 

1940. 
~'':''?'';;/':'J 

Ib70. 
--9';:"')9. 
--';::··~/·:.J9 . 
-·:':"i."~i9. 

1 ~::iOO. 
--':'J';'·'~~·9. 

-'~";-~9'~) 

-999~. 

-~S/~9. 

-99S~S~ . 
1570. 

-.0999. 
1 ::::{.i). 

-9';";":). 
-·::}9·~J9 . 
-9'~:·;/·:). 

-,::·,:.,99 

-':';'~:"~'9 

1:::-. 7::: 
11. '1') 

9. 1;~: 

1:~:. ::::0 
7. ::;::0 

13. eo 
10.0!:) 
13. :::f) 

12. 90 
16. ~jO 

- - .-, 
';1, 1.=. 

13. 10 
4. 93 

11. ~O 
3. 70 

11.50 
~3. ~j~~ 

11. :::0 
7. ill::-

1 ::. :2') 
.=. -..t:' '_', i __ I 

1 ::-~. "'.0 
e. '1';' 

1 ::;;:. 1 (I 
7. :::0) 

1 f:... ';'1) 
'1" ~:;2 

1 :::.~. ':::'i) 

Jl. ~2 
17. 10 

2.2-61 

EGG:; 

O. 0 
QO 
QO 
QO 
QO 
O. 0 
QI) 
QO 
QO 
(I. 0 
QO 
O. 0 
~O 

O. 0 
O. 0 
QO 
O. (I 

QO 
O. (I 

O. 0 
O. I) 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
o (I 

O. 0 
O. 0 
QO 

DENSITY(NO. 11000 CU M ) 

YOLK-:::AC 
U\G:'·jAE 

O. 0 
O. 0 
o. 0 
O. 0 
QO 
O. I) 
O. 0 
O. 0 
O. 0 
o. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. (I 

QO 
QO 
QO 
O. I) 
O. 0 
~) 0 
O. 0 
O. 0 
Q(I 

I). 0 
o. 0 
O. I) 
QI) 
O. 0 

LARVAE 

1l·.ll2.5 
26::::,2 

O. I) 

225. f:.. 
256. :3 
217.4 
2$1:::, 4 

O. I) 

15~ 1 
~6 

108. 9 
QO 
I). 0 
I). 0 
O. 0 
I). I) 

541. 0 
QO 

134. I) 
TI79 

O. I) 

79. 4 
117. ::: 

O. 0 
O. I) 

177.5 
O. I) 

O. I) 
221. :::: 
117.0 

.JIJVEN I LES 

QI) 
O. I) 
I). 0 
QI) 
I). I) 

I). 0 
O. I) 
QO 
O. 0 
I). 0 
QO 
O. (I 

I). 0 
I). 0 
QI) 
O. 0 
O. 0 
I). I) 
QO 
O. I) 
O. 0 
O. 0 
I). 0 
O. 0 
O. I) 
(I. I) 
I). 0 
O. I) 
o. 0 
O. I) 

.' 

I, 

TOTAL 
(EXCLUDING 

EGG:,,; ) 

442. 5 
26:3. 2 

O. I) 
-225. /:.. 
2~5~ .. 3 
217. ,1 
29:;::. I.j. 

I). I) 
155. 1 

/:..0. I:, 

10:::. ';1 
O. 0 
O. (I 

O. (J 
0. 0 
I). (I 

~:041. 0 
O. (I 

1::::4. <) 

:::27. 9 
O. (I 

79. 4 
117.8 

I). I) 

O. (J 

177. 5 
O. I) 
O. I) 

221.3 
117.0 
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-9. '-;,' 
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0.1:., 

-';", ,~. 

O. ::: 
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(I, ';I 

-';/. ';1 

1.0 
-9. 9 

0, '" 
-9. 'i-' 

O. 8 
-9, 9 

0, 8 
-9. 9 

O. 5 
-9. ';I 

( 

::;AI'1F'LE 
TEI"iPEEATURE CONDUCTIVITY VOLUNE 
(DEGi',cE:::;; C) ( t1 J CHOI'il'IO::; ) (CU 11) 

24. 0 
24. 5 
24. :::: 
24. 5 
24. 0 
2~1. ~ 

21L 0 
::::1. ~i 

2·1. \) 
2'-:·. ~~ 

2li-, ~i 

2,1.0 
2-1. 1 
2-1. ~; 

2,:: .. 
J:~;. 0 
26. 0 
::::4.0 
2~. ~i 

3::::, ~I 

2~. 0 

31. ° 
26. 0 
34. 5 
2l:., () 

:34.5 
2.:".0 
3~j. 0 
2(:,. (I 

:::;:/1-. ::..:i 

-'7"~/·:,-r;}. 

-';;9';"9, 

1100. 
-';>'~'9';:', 

-999'~/. 

-9';1';'9 
-';"i'9'::', 
-';"999. 
-';/9':"':;', 
-';"':"9'":' 
-9'-;"';'9. 
-'::"-;.":'i'';, 

9';:0. 
·:-·~:9';·'9. 

210. 
-·"i-":'i·:~;';J. 

-9'"i-··:'~·";'. 

-999'-:;1. 
_':'J 99'-:;1 , 
-99·~,q 

-·:"';'19"~/. 

--:;9'"::":). 
-';./'::99. 
-'~J'-:I'~f'~;' 

-"7";"';' ~/. 
-9·~··;'9. 

~9';i·;i9. 

-."i'·~"~;·":'I. 

-99':;;"). 
-·999';:J. 

7, 5~3 
16. 00 

b. 70 
16. 20 
a 78 

lb. 10 
6, 78 

1& 60 
7. 29 

17. 30 
7, 80 

17. 60 
9, 01 

18. 60 
8. 15 

17. 40 
9. 18 

17, ~O 
::;:,75 

19,00 
9. 1:=:: 

1::::. 40 
9. 1:::: 

1:::,60 
::::. '19 

17,60 
7. :::\) 

20. 00 
7. ::;:(1 

17, 10 

2.2-62 

EGGS 

QO 
QO 
o 0 
O. 0 
O. 0 
QO 
QO 
QO 
O. (I 

O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. (I 

O. 0 
ao 
O. 0 
QO 
QO 
QO 
O. 0 
(I 0 
no 
0, 0 
QO 
QO 
O. 0 
o. 6 

DENSITY(NO. 11000 CU M ) 

YOLK-:~~AC 

LARVAE 

O. 0 
o. 0 
O. 0 
QO 
no 
O. 0 
O. 0 
QO 
QO 
QO 
no 
O. 0 
QO 
O. 0 
0, 0 
O. 0 
QO 
O. 0 
no 
0, 0 
QO 
O. 0 
O. 0 
0, 0 
QO 
QO 
QO 
O. 0 
0, 0 
0, 0 

LARVo'~E 

1~:2. 5 
I- '~, c: _ • ..:..... J 

2"J::::.7 
l:3!:.:i. 2 
21:..4.7 
1 :::;c" :::: 
147, 5 
f..~4·2. :2 
411. 5 
57::::.0 
25/:., :;: 
397. 7 
111,0 
483. ';I 

QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
0, 0 
O. 0 
QO 

56. 8 
no 

00,0 
QO 

C".-. c 
'_":' .. J 

.JUVEN I LE:3 

O. 0 
O. 0 
0, 0 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
no 
(I, 0 
O. 0 
QO 
(I. 0 
0, 0 
QO 
O. 0 
0, 0 
O. 0 
QO 
o. 0 
QO 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
0, 0 
O. 0 

( 

TOTAL 
(EXCLUDING 

EGGS) 

1·-", .,. . .: . ..:... ...... 
62. 5 

298. 7 
.1:=:5.2 
264. 7 
1E:6, :3 
147. 5 
542. 2 
411. 5 
578. 0 
256. 3 
397. 7 
111. 0 
4:::::3.9 

(I. 0 
O. 0 
QO 
QO 
QO 
QO 
QO 
0, 0 
QO 
O. 0 
0.0 

56. :3 
O. (I 

50. 0 
0, 0 

r." •••• c."'''=' .. ..,.1 



::::TR I PEEl B~I::::':: 

:::TiHICII~~ 

[.,'HE 

I -I)';; /01;.,/7 l;.. 
[:-,~17/:)/;,/7·~, 

I-"(J7 /{)~./-/6 
(, ..• -:>-::'" /·)6./7,~. 
1·-07.i(I~·/76 

T~-··~;!()·7/76 

T '- ::. )',/(;7 /7 .:~. 
1,"·- ,-j'?: ":\~//7.~· 

1--:)7!'07~76 

D--(!7./07/7~, 

i-;:,-~';'()'l/7S 

[-~/10Y/76 

]···;:,'7./(17176 
rl·-,~·-"\:'7J'7t, 

~ .-!~\. ',/ :,)'/ /7 '::. 
1)-'('·7.~07Jl(~· 

t-(,;./07/7~ 

[i-07/0?/7b 
"2:-(17 /t)7/7(~. 

[i····:'·,/Ol/l.:.... 
I --(.] /':,7/76 
D-- .. :17/,)7/7£':-
1-');'- /.::,7 /7.'~, 
D-~:l:'./t)7/7 I:, 
1--'.))- / 1)"7/7/:. 
D-f)7!i~7)'76 

T- n 7'07 f 76 
D-07.~07./76 

! ... \:17;'08,176 
D-07:08/76 

TIhE 
(HR: t'IIN) 

22:'1:3 
:'-~'2: '1 ::-:: 
2:~:: 31 
23:31 
00: 12 
00: 12 
OO:Sl 
00:~1 

J6:~2 

16:52 
17:82 
17:32 
1:=::: 1 :::: 
1 :::: 13 

}1::;:: :.;2 
H,:: ::. L 
1 "'. :31 
19':;:1 
:~.); 10 
20: 10 
::::,): ·19 
~" '1';) 
~ 1: ::::"~' 

~: i : '~~9 
2"2:J1.~ 

'~-~2: 4:5 
2:::: 2:1 
2:;:; 2."1-
0(\: Ott 
(,0: 04 

:; .'" J NT flfT; D"'D I :=::CI-I{iFGE 

TIDE 
(11) 

O. 2 
-'~.I. ,~,. 

O. 2 
-9. 9 
-(t. 

-9. 9 
(). (: 

·-9. ';;' 
O. 5 

-'"'i'.9 
O. :::. 

-';:-. ':,: 
o. ,;:. 

-9. ,;-.. 

1.0 
-9 ,~, 

l.0 
-S". ';.' 

1. Co 
-';'1. ';" 

o. ';;' 
-'~:'. ';' 

O. ::: 
-9 '~" 

O. ~i 

-9. ';' 
o. r,. 

-9. ,~, 

o. 
_':'1 . • ~t 

( 

TEMPERATURE CONDUCTIVITY 
SAMPLE 
VOLUME 
(CU M) (DEGREE:::: C) ( 11 I CROI'IHO::: ) 

2~:'. ~ 

~=:.ll. ~:; 

2:3. It 
33. 0 
2S. C; 
:~;2. t) 

:Lei. ::. 
::::0. (I 

2~~i. i:: 
3~t. !:..; 
26. 0 
3,1., ~ 
'~:b 0 
3 l f-. ~-j 

:21:. .. 0 
.:':;,'1. 5 
2.~ .. 0 
::::11. ~::i 

2S. ~~ 

. ~:4. ~_3 

2(-". 0 
:;:<J., ~; 

;:>1. ::: 
3/1·. ~ 
2~:t. (i 

::::4. ;::i 
·-,r·· r.-" 
~ _' •• _1 

::::3. I) 

2~:;. 0 
:~;2. 0 

-9'iI 9';; 
-9999. 

210. 
-'it';":"':'), 
-99';/9. 
-99·~/9. 

210. 
-·::-)·;:··':.i'~/. 

1 :3,). 

-""i,.:~;f:"':'I. 

-';J9'~)9, 

-9·-~/·:'-'''i' 

-";J9';I'~) . 
-';;'~-'9'::) . 
-·;i999. 
-';"'':.)';)9. 
-·~/·;'·:')'). 

-';"999. 
-999'~/, 

-9'~/';·9 . 
-':'j999. 
-99';'j·;:' , 

270. 
-';)'~''';:'':':, 

-99'i,"). 
-9''';./';'9. 
-999';1, 
~"'··)99'~i. 

-·:.-"9·~J9. 

-9';'99. 

6. 78 
Ib, 20 

9. 18 
18. 40 

7. 46 
18. 00 

::::. (1C:-

15. 3',) 
9. 18 

17.30 
6.7:::: 

1:=::. 1 (l 
::;:. ::::4 

1:':: 40 
8. 15 

17. 50 
14. 89 
19. 10 

9. 1::; 
18. 10 
10. 05 
18. 50 

7. 80 
17. 30 

5. 77 
17. ~:O 

6, 7:~: 

17.00 
6. 7:::: 

1~3. ::;:(J 

2.2-63 

EGG':; 

O. 0 
QO 
QO 
QO 
QO 
QO 
O. 0 
o. 0 
o. 0 
QO 
O. 0 
QO 
O. 0 
o. 0 
o. 0 
o. 0 
o. 0 
QO 
O. 0 
o. 0 
o. 0 
o. I) 

QO 
O. I) 

o. 0 
o. 0 
o. 0 
QO 
QO 
QO 

DENSITY(NQ /1000 CU M 

YOU<-:::AC 
UifWAE 

QO 
QO 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
o. 0 
QO 
O. 0 
I). 0 
O. 0 
o. 0 
O. 0 
O. 0 
0, 0 
o. 0 
QO 
O. 0 
QO 
O. 0 
o. 0 
O. 0 
QO 
O. 0 
O. 0 
o. 0 

LAF\VAE 

147.5 
61. 7 

O. 0 
~4. 3 

O. 0 
55. 6 

O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
QO 

54, 3 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 

57. 8 
173. I.j 

11:~:. 0 
O. I) 

~58. :;: 
Itl? 5 
6:;:. :;: 

,JUVEN I LE::: 

QO 
Q(I 

QO 
O. 0 
O. 0 
QO 
O. 0 
~4 

QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. I) 

O. I) 

QO 
O. 0 
o. 0 
O. 0 
O. I) 

I). 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
QI) 

QO 

( 

TOTAL 
(EXCLUDING 

EGG::::) 

147.5 
61. 7 

O. 0 
54-,3 

O. 0 
55. 6 

QO 
65. 4 

QO 
O. 0 
QO 
O. 0 
O. 0 

54. 3 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
QI) 

O. 0 
QO 

57. 8 
173.4 
11::::. i) 

O. 0 
c.-,-, ••.• 
• ...}.'::J. • • =. 

147. 5 
6:3, :3 



( 

:::;TH 1 PEn E:i~::.:=: 

:::nt;TION
[lATE 

1·- {)'··'./C:;::.I7S 
r-··)"/ .. ·"·.:~:::/7{. 
J .. <.;' /(k'::/7.":. 
~~; _. c· -.~~ ./. )::::./ :." .~. 
r ·-(17/1')'";:: /7:~. 
[1--(;7 '·G.:;'/7t~. 
I --I:i 7' /0:::;:/7,':. 
~: ._.)";W, /(IC'/?:-, 
I -~.(;-;./ 0::::/76 
1:,--':i·7./·(l:~;/7 6. 

I·· :'l/ <:'.;':':./7/.:.. 
[I-.·~i ~W/~~":::/7~. 

I -(1 ::-' ... ·O:::/7,~. 

(t-I.~)·?""I):~.: /7(. 

1·.-;:',':' lO!:::.l76 
v·· I ":7 .~··1.);·~·/7/.;., 

I--i'I":1 /' (1::; .. /""/ (~, 
f"1--07'/(1::: /7.S 
I-O?/(X:V76 
(l-()7/("\::/7.b 

i -\)'1/0:.:: ... ·7/:. 
(:'-~)l /(.'::'::/-I;~. 

I .' ... )~" /C\·~;·/7,::. 
[--07/0?/76 
I·-O;.!(~~9i·76 

D--v7./'()S'j"76 
1-07/12/76 
[I·-t)? / 1~~:./'7"::. 

1-0;',/12/76 
D-,')7./12/'7(, 

TIME TIDE 
(HR:HIN) (HI 

00: ·10 
(\.). il~) 

16::32 
1,':': 32 
17:1-1 
17: 14 
17: ::';1 
17: ~d 
H:::29 
1=:::: 29 
19: 1):3 

19: I)::: 
1',/: ,17 
19: ,17 
.:-~(). :23 
21): 2:;: 
21: 11 
21: 11 
22: 4:::: 
::'2: ·1::: 
2::;:: 25 
::-~;::. '2~t 

0·): 1::': 
on: 1',3 
()o: ~;i) 
00: ::;0 
1/:.;':::/:. 
16:31;.. 
17; !:.;, 
1'7: 15 

O. 1 
-'"i'.9 

O. 1 
-';i. ''i' 

O. ;:;: 

-'~". 9 
O. 6 

-'::0' , ''i' 
O. 7 

_':'---. '~J 

O. :;:: 
-9. ''iJ 

O. 9 
-';-,'.9 

1.0 
_';1, ''i' 

1.0 
-9. 'il 

O. :3 
-':'i. -;: 

o. ~::I 
_.,;:, , 'i; 

O. :::: 
-::, ,;.:, 

o. 2 
-';', ';i 

O. (I 

--9. 9 
-0.2' 
-9. ''i' 

l=INTnW~;D~DISCH~RGE 

( 

S:At1PLE 
TEt'IF'ER(\ TUF:E CONDUCT I V I TY VOUJI'iE 
(DEGHEE::' C) ( M I CRmIHI):::: ) (CIJ 1"1) 

23. 4 
::;::0.5 
2:/:0. 0 
:~:5. 0 
2~:i. :2. 
:':::8. 0 

26. 0 
~O 
~6. 0 
~o 

26. 0 
85.0 
26. 0 
3~.i, \) 
2~.=i. ~i 

3:~;. 0 
2·i. :;::: 
34. 0 
2~.i. ~i 

34. (l 

2~~, ;::i 
::::2.0 
2~.:i. ~::i 

:"3(\, () 

2~:,. ~j 

::::1).0 
~2!J. 4 
3 /1.5 
2{~,. 0 
:;;~::i. 0 

10'lO. 
-9·;~'::I';I. 

19!:i. 
-99';;9. 

190. 
-"?:";I';/I~) . 
-9·~··:'-'··~/. 

-·;l999. 
-'1',,",",1. 
-·~/·;'9·;1. 

-·iJ·~)9':'J. 

-9';)';-19. 
-99';)9. 
-9'?'I9 ';-". 
-")9':"';:;. 
-·~·"iJ·:"':'i. 

110. 
-999':;1, 
-';'/';'199. 

-9999. 
-'i";":';':". 
-999'~··:. 

-'~'99·;". 
-';;'3;':',':.1. 
-';:;"::'-;:'9. 
-';''':'99. 

2~J5, 

-9'~~··:;J9. 

-99·~j·;:I. 

-'':.)999. 

~3. 02 
16, 50 
5.7'7 

17.50 
/:.. 7:3 

l~j. 90 
5. 77 

1f::... ::;:0 
7. 80 

17.00 
G. ,,1'-;: 

17. ::::1) 
';1. 1:;) 

17. 50 
',I. 1 :~: 

17. 20 
:::::.49 

16. ::::0 
9. 1::: 

19. 30 
7. 0:::: 

1:::;:.00 

/.:." Ill! 
1~:::1. ';JO 

6. 78 
19. 00 

5. 27 
15. 60 
~ 77 

16. 70 

2.2-64 

EGG::; 

QO 
QO 
O. 0 
O. 0 
0. 0 
QO 
QO 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

DENSITY (NO. 11000 CIJ M ) 

YOLK-SAC 
LARVAE 

QO 
0. 0 

0. ° 
QO 
0. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
no 
O. 0 
no 
0. ° 
o. 0 
O. 0 
0. 0 
o. 0 
0. 0 
QO 
O. 0 

LARVAE 

O. 0 
121. 2 

0. 0 
QO 
no 
QO 
QO 
QO 
no 
QO 
QO 

57. 8 
O. 0 

57. 1 
O. I) 

O. 0 
2:;:~]. to 

61. 3 
217. :3 

O. 0 
1'1·2. 2 
1C,,~ .. 7 

O. 0 
O. 0 

1'17.5 
210. 5 

0. I) 

O. 0 
O. 0 

5·~J. ';-1 

,JUVEN I LES 

O. 0 
QO 
no 
o. I) 

no 
QO 
QO 
QO 
0.0 
QO 
O. 0 
QO 
0. 0 
0.0 

loa '1 
no 

2::::~~;. /:., 
QO 
QO 
O. 0 
no 
QO 

O. ° 
O. 0 
QO 
O. 0 
o. 0 
QO 
0.0 
O. O. 

TOTAL 
(EXCLUDING 

EGG:,,:) 

O. 0 
121. 2 

O. 0 
0.0 
o. 0 
o. 0 
o. 0 
O. 0 
O. 0 
o. 0 
O. I) 

57. ::: 
O. 0 

57. 1 
lOR ';1 

O. 0 
471. 2 

/.:..1. :3 
217.8 

0.0 
142. 2 
161:. .. '7 

O. 0 
I). 0 

147. 5 
210. :::; 

0. (I 

O. 0 
0. 0 

59. 9 



:~.l R 11"1:.1) [:'::':0':::' 

::;T,iTIU~j, .. 
r:!"·Ti:.:: 

i-(i-:;,"" 12.17.'.:. 
[l-(,7/ 2/7 ';. 
1-,':,;;,: .~: ,'.:'.:,. 
i)._:) ?/" ~? 1'7.'.:, 
J-(:7/ :.: ,"]6 

!-- ,"', :"./ 1·~;./ ,. (:.. 

f ''',':'/12/7.(;. 
'_'-"·7.'1.2 '1'1,. 
!-~=, /i?/71;. 
l'-«·~'/ ! 7: ... 7/~. 
1·· I~' 7 / j .~~ .... 7' .::. 
C,--,'I/ 1 -',;7/:. 
I -_.:\"? .. :i .. ~./ //:... 
[I_(I/.:·! 2. " /1: .. 
1-. 1 '<:./1 :":: ," 7" .~-. 

:"! .. i ,1'~;/i' '~. 

l .. ' . 'j .. ~:, .: .::' 

[,-<.]/ J :~ .'://:. 
I - '~'.,- / ~ :;: :'? :;. 
[i ··.:;7'/~. -:": .r"? .:. 
J''');: / .~ 3.'7.::. 
[I_.f.) l.-'·13./·;·.~. 

T. -. ':~" 7 ./ 1 ::~:. t' ',"'! I;. 
D-I~~7./ 13,/ 7 (. 
1-':'-;' / 1 :',:/ ::. ". 
D-")~'/ 1"~: / /''::.' 
1···(·-://'1 :::/7.:':
[1-0"7/13. 1 ]/:. 

1 -«,. f 1 ::: ; / I:. 
[i···()','/13/"j·b 

T II'1E 
(I'iI":: 1 'j HI) 

17:~~ 

17.~b 

18:41 
18:~i 

19:23 
19:23 
20.0b 
2.:1:06 
=1:~3 
2i:~3 

2~~: :~::~. 

.:..':.: .::,:. 
13: 1';" 

2::: 1',' 
(J •. J: O:~: 

(.0' 0.;: 
00. '~i' 

C·J: 117 

1.': .. ::;:::: 
1 I:.: .:.:::,,: 

17: 1 :::: 
17: 1 ::: 
11: ~_-:;~~~ 

17: ~:I~:.r 

1 ::::: ::;:7 
1:,::: :37 
1',': 1 :::: 
1';1: 1 :::: 
2t); ':_~7 

2~): ~=;7 

T" I ~·:T p,~·:E; n" .. [i I ::;CHr,RGE 

TIDE 
(1'1) 

-0. 2 
-':".9 
-IJ,3 
-';1. ';1 
-0. !:; 
-~-:). '::' 
-0. ~i 

-9 .. ~ 
('.7 

-';'.9 
G. !:: 

--·r/. 9 
!). 9 

-';'. '~I 

1.0 
-9. 9 

O. 9 
-') ,~, 

O. 0 
-·~/. 'i' 
-0. 1 
~.9 

-t). 2 
-yo 9 
-0. 2 
_ •• ~/. '~J 

-0. 2 
_0). ";I 

O. :2 
-9. '~I 

( 

:~:AI1PLE 

TEI1PEF:(\TURE COHDUCTIVITY \)OLUI'iE 
(DEGFEE::;; C) (11 I CF:OivIHO:::; ) (CU N) 

21='., (I 

:::::5.0 
:"~(" (I 

3 i t. ~i 

~0. 0 
32. 0 
26. 0 
31. 0 
2~:j. 

::::.) 0 
2.: .. <) 

::::d .. 3 
2t':., (I 

3').0 
:?'~" 0 
2--;'.0 

:::>1. 9 
:: . .''.1. 0 
2~1 .. ::;; 

32. 0 
2':..i. '.) 
;:::~;~ 0 
::I!. 0 
31. 0 
2~.0 

32. 0 
25.0 
~o 

25.0 
w.o 

-99'~/·"iJ. 

-9999. 
-9999. 
- -;;- ';I':/~-' . 
-9'~j·~:9. 

-';-'9';1':'1. 
-9··~J·;')·~> . 
-·:.·q·:i·~1 

2~O. 
-9·:'·}·~/9. 

-·:;:·9'~/·~·. 

-'~"?":';I~J. 

-';:";:'9';;, 
-9999. 
-9999. 
-9999 

~o. 

-9·;.'9·~i. 

2~::;O. 

-99'~/''iJ. 

~9·~)·::·19. 

_'::J·~:·;i·:). 

-·:':··~/99. 

-·;:.··~/·~)9 . 
-'-i'99';-1. 
-·;.)'~I';'i·;:·. 

-';1999. 
-'';)':''99. 
-'/999 
-9·;:-·~/":". 

~. 77 
1~. 60 

6. 02 
16, ~o 

6. 78 
1~ 10 

6.7::=: 
11: .. 20 
:3.72 

1:::, :::0 
·:'l 1 :::: 

1::!. O(i 
.:). 27 

17. ::::,) 

.". ':·1 
17. f:O 

9. il:l 
17.3() 

2. ::::1 
15. '~/O 

Ii. 77 
1 ~~. 50 

,1. 1 i 

1 ~~" 70 
5. 52 

1'1. 70 
4. 52 

1~. 2') 
~5. 77 

l~i. ::;0 

EGGS 

O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
o. 0 
O. 0 
no 
no 
no 
O. 0 
O. 0 
O. 0 
o. 0 
o. 0 
o. 0 
no 
o. 0 
o. 0 
o. 0 
O. 0 
o. 0 
o. 0 
QO 
O. 0 
o 0 
no 
o. 0 
o. 0 
no 

2.2-65 

DENSITY(NO. /1000 CU M ) 

YOLK-SAC 
L(,:,RVPlE 

o. 0 
no 
QO 
no 
o. 0 
O. 0 
O. 0 
no 
o. 0 
O. 0 
O. 0 
o. 0 
o. 0 
o. 0 
no 
O. 0 
O. 0 
o 0 
(). 0 
o. 0 
O. 0 
no 
no 
o. 0 
o. 0 
o. 0 
o. 0 
O. a 
o. 0 
o. 0 

LARVAE 

O. 0 
6::i.5 

O. 0 
O. 0 
no 
no 
O. 0 
O. 0 

114.7 
106. 4 

no 
~.6 

O. 0 
115.6 

O. 0 
112.4 

O. 0 
~i7. ::: 
no 
o. 0 
no 
no 
o. 0 
O. 0 
O. 0 
no 
o. 0 
o. 0 
no 
O. 0 

.JUVEN I LE::: 

O. 0 
O. 0 
O. 0 
no 
o. 0 
no 
o. 0 
no 

114.7 
531. 9 
217. 8 
166. 7 

O. 0 
115./:. 

O. 0 
56. 2 

O. 0 
173. ~ 

O. a 
O. 0 
O. 0 
o 0 
o. 0 
O. 0 
no 
no 
O. 0 
O. 0 
O. 0 
O. 0 

roT~ 

(EXCLUDING 
EGGS) 

O. 0 
6:3. 5 

O. 0 
O. 0 
O. 0 
no 
O. 0 
o. 0 

229. 4 
63& 3 
217, 8 
222. ~: 

O. 0 
2:::1.2 

O. 0 
168. I:

O. 0 
231. 2 

O. 0 
no 
o. 0 
O. 0 
o. 0 
O. 0 
no 
no 
O. 0 
no 
no 
o. 0 
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I-(·!/i·~/·7b 

D-07'1~/7b 

1-07/1~/76 

D-\)7!i~/'76 

I-07:i~j76 

[!-(.7/i~~.:7.:. 

'1-/:',7./ :,/;'/-:7,:. 
fl- (,7 ,l ~ll't/l ;2. 
j .... 1)·/./ l·fj "7 ,~. 

D-("";·/1·1/7~. 

I -(;~(/ 1 -1/7.':. 
[I-·'.:,}./ 1 !l./}I;. 
I ~('7/ I /j.,/)·(:, 

C-·~Y/./ 1'1/71:.. 
!. -- ~~. 7 .I' 1 ': ,.). I..:.. 
D-·)7./j~1.··;6 

I-!)7.,'11/76 
D-07/1~,/76 

1-<'17/1 J; /~!,;:, 
(·-i)7 ilil/76 

21:34 
21:34 
22: 12 
22: 12 
22:52 
22: ~52 
2';:: :;:1 
2::::: 31 
00: 0';1 
00:09 
00: ,17 
00: /..~:r 

16: 2::: 
16:2:=:: 
17:09 
1-/: 09 
17: ~;:f 
17:':'4 
1;:::: ::;:4 
1::;:: 34 
I?: 13 
1',/: 1::': 
19. ~;6 
19: ~;6 
:-: 1: 31 
21: ;:::1 
22: 0';1 

22:09 
22: ~51 
22: ~~l 

J" J NT (iKE; D"'·[I I SCH:'iRGE 

O. 4 
-? 9 

i). 6 
-9. "it 

O. :3 
-9. 9 

o. ';) 
-';1. ';1 

1.0 
_.';", -;> 

1. 
-';'.9 

O. :::: 
_.; ... ';/ 

O. 2 
-9 9 

o .. .) 
-·~/. 9 
-0. 1 
-9. 9 
~2 

-0. 9 
-0. 2 
~'i-'. ';.' 

C. 2 
"-';i. ':.' 

O. ,1 
-9. ';I 

O. ~5 

-9. 9 

( 

SAI'1PLE 
TEI1PERATURE CONDUCTIVITY VOLUlviE 
(DEGREES C) (MICROMHOS) ICU M) 

25. 0 
:~:o. 0 
23. 0 
29. :5 
2~i. <) 

:;:0.0 
25. 0 
2';i, 0 
25. 0 
29. 0 
2!j.O 
'::'.: \) 

2,,1.2 
:;:1. I) 

2=-:;.0 
::::4. i) 

25. 0 
3::::, ~:; 

2~5. t) 

3:~:. ~:; 

:~;-.::;. 0 
::::2. !:. 
~.O 

32. 0 
24. 4 
::::1. 0 
2~. 0 
31.0 
~O 

31. 0 

_·~/·~r;>·~/. 

-''i-'999. 
2:-:::::: 

-·~J999. 

-':"':'199. 
-~J·'iJ9·;). 

-':'199';'. 
·-9';.}'"i":'I. 
-9';"":)';'. 

-99 ';} ';' , 
:2-'lO. 

_$"?,i')'?:J. 

2'10. 
-9~)99. 

-99·~:·9. 

·-99'-;.i9. 
-9';J9';;:I. 
-':':'99';'. 
-999':", 
-';:"::/';::":'-', 
-'7.19';/9 
-';.j';'99. 
-':"'-;:99. 
-9·~J9·:'). 

220. 
-9·:'I"i.J'~i. 

-';"9'i';i. 
-9·;"ii9. 
-·'~."I99':'I. 

#··'i9';i'~/. 

7. ~5 
16. ~O 

9. 18 
17. 70 

9. 18 
lb. 10 

8. 15 
18. 90 
lQ 23 
18. 30 

8. 49 
17. 10 

6. 78 
17. 60 

5. 77 
16. 20 

5. 77 
14. 30 

5. 02 
15. 00 

::::. ::;:':) 
1 ~j. t.(\ 

/1.. ::::3 
l~~. 20 

6 .. ~ 1 
11;·.00 

5. 94 
17. 00 

:;:. :~:2 

17.00 

2.2-66 

EGG:;: 

QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
o. 0 
QO 
O. 0 
O. 0 
o. 0 
QO 
O. 0 
o. 0 
O. 0 
O. 0 
0.0 
o. 0 
o. 0 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
'0. 0 

DENSITYINQ 11000 CU M ) 

YOLK-S;AC 
U.)RWIE 

O. 0 
O. 0 
o. 0 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
o. 0 
o. 0 
o. 0 
o. 0 
QO 
O. 0 
O. 0 
QO 
QO 

LARVAE 

QO 
QO 
QO 
QO 
0.0 
QO 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
o. 0 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 

66. 7 
O. 0 
O. 0 
O. 0 
O. 0 
0.0 
O. 0 
O. 0 
QO 
QO 

5:::. E: 

.JUVENILES 

O. 0 
1;.1.0 

O. 0 
113.0' 
10;:;.9 
24::::.4 
a68. :3 

52. 9 
O. 0 
0.0 
O. 0 

117.0 
QO 
QO 
QO 

61. 7 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 

151. :::: 
O. 0 

11;.:3. ~3 

::;:=:. a 
120. 2 

O. 0 

( 

TOTCIL 
(EXCLUDING 

EGOS) 

O. 0 
c.1. I) 

O. 0 
·113. (1 

10:::.9 
24:::.4 
36:::. :3 

52. 9 
O. 0 
O. 0 
QO 

liZ 0 
O. 0 
QO 
O. 0 

61. 7 
O. 0 
QO 
QO 

66. 7 
O. 0 
O. 0 
QO 
QO 

151. ::.: 
QO 

168. 5 
5::::. :3 

120. 2 
5:3. ::: 
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1":1. :3 
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O. :::: 
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o. 
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-9. ';I 

(I. I) 
-':". '~I 
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-':).9 

O. 0 
-·9. 9 

0, 2 
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O. 4-
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(J. ::::: 

-';:1.9 
O. i:;: 
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( 

:=:At'iF'LE 
TEt1F'EF;nTURE CONDUCTIVITY VOLUI1E 
(DECiPEE:::; C) (11 r CF:OI··lHO:::; ) (CU N) 

~.O 
31. (I 

25,0 
3QI) 
2~. ~ 

~O 

2~. 1 
~O 

2~5. (1 

:::;~:~. 0 
2~~i. 0 
:-:::~:i. ~i 

~~~;). 0 
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.::::3.0 
2(,. 0 
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3:~:. ~j 
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:~;2. 0 
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230. 
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- .. ::;.~-, .. :).:) 
-"i-'99'~), 

-':':';",)'-;1. 
_'~-";J'?)'~' 

-99'-:;:/';-", 
-99':~'·i'. 

1:::-:0, 
--·';)99':". 
~~'~."~-":;J,? 

-9'~:·'~J9. 

-9'"";;";i;I, 

#-99';"';1. 
_';'-":"'~J':". 

-9':;":::"::-', 
-'i-'99''iI. 
-'=;'-''i';''?'', 

1::::5. 
-'?-··;'·9'~i. 

::!. :::.1~ 

17. ~(I 
~ ~4 

17. 80 
~ 18 

17, 70 
~ 78' 

16. 60 
~ 29 
1~ 10 
::i.77 

lb. 00 
~. 10 

16. 40 
~ 44 

lS. 30 
::::.7::': 

14. ';/0 
2. :::.;:::;: 

15. b) 
b. 27 

15. 50 
5. 77. 

lb. 40 
b. 78 

16. 10 
7. 63 

17. 60 
8. 49 

17. 30 

2.2-67 

EGGS 

QO 
QO 
QO 
QO 
QO 
I). 0 
QO 
O. 0 
QO 
O. I) 
O. 0 
O. I) 
O. 0 
I). 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. (I 

QO 
O. 0 
O. (I 

O. 0 
O. 0 
QO 
O. 0 

DENSITY(NO, /1000 CU M ) 

YOLl':'-SAC 
UiRVAE 

O. 0 
0.0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
(), 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
a 0 
QO 

LARVAE 

O. 0 
QO 
QO 
QO 
O. 0 
QO 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
Q 0 
QI) 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
Q 0 
O. 0 
O. 0 

.JIJVEN I LES 

QO 
I). I) 
QO 
O. 0 
O. (I 

O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. I) 
O. 0 
O. 0 
QO 
O. 0 
O. 0 

128. 2 
O. 0 
o. 0 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 

57. 8 

( 

TOTAL 
(EXCLUDING 

EGC;:3 ) 

O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
Q 0 
O. 0 
O. 0 
o 0 
o. 0 
QO 
O. 0 
O. 0 
QO 
Q 0 
Q 0 
O. 0 

12:::. 2 
O. 0 
o 0 
O. 0 
QO 
QO 
QO 
QO 
Q 0 
Q 0 

57. ::: 



( 
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"CI·-O·,"'.I '.:~.;' •. /'/ /:. 
~ .-()~-./ ~:,~,/7(:, 

-i-··> 7.' :::::,':. /? .,:. 
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:.~! .- ~_:. :: .," .~:- ~: . ./ 7 I.:. 
')'-", ':'/17.:7,:, 
r·· ,=.1 //~:.) /71:.. 
:1-;)7/27/71:.. 
:)-1)7/27//(:. 
I--i)]/:::l /7 r';. 
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"1 -"(~I- ,...- ~::7 /7/~. 

,.1,-,::,7 ':::1/76 
1-,07 ;:J/76 
[I--iYl ::'-//71:., 

TIME TIDE 
(HR:MIN) 1M) 

11:..; ~5 
1,'::.: ~35 
1-7: .1(" 

17: 'If:., 
H:::30 
u=.:: :::;.) 
19: If:., 
1 ',J: 1,;, 

1',;': ~t7 
1';-1: ~;7 
j,'): :::::::::: 

2 ,:): ::: ;:: 
~ 1 : 20 
21: 2') 
22: ~'j'"il 

27~: ~t9 

23: 4:;: 
23: 'l:~: 

':',): 2-6, 
C~): 2.;;' 
01: 0::':: 
01: 0:::: 
1 i:': 1 :.) 
11.:.; 1 ::. 
16: ~~;,~, 

11.:,: 5:':, 
17: ;:;;:; 
1 'I': :;~j 

1:::, 1 ::::: 
1:,::: H,: 

-0. 3 
-9.9' 
-0. 2 
-";", ":.I 

o. 0 
-"':". 9 

o. :3 
--9. ';1 

0, ~. 

-9. 9 
O. :::: 

_':" • • ~'J 

o. ';.' 
_';'1. ';i 
1.0 

-'1, ':; 
o. '::' 

-9, 9 
-9, 9 

O. ::: 
O. 6 

-9. 9 
-0. 2 
-9. 9 
-0. 2 
-9, 9 
-0. 2 
-9.9 
-0. 2 
-';'1.9 

1 ,", ll'n (,!'::E i [;~ [I I ::::Cllr:POE 

( 

S{4MPLE 
TEI'iI"EF:ATUHE CONDUCT I V I TV VOLtH"iE 
(DEGREE:::: C) (11 I CROl1HOS ) (CU Ivl i 

25. 0 
3-1.0 
2,,1, ::; 
::::~" (\ 

2~1-. 5 
34, 0 
24. ~~ 

34. 0 
2~. S 
34. 0 
2~. 5 
3·~ 0 
2~:;. l) 

::::.3.1) 
2~2i. 0 
3'1, I) 

2'1. ~ 
:=:::3. ~~( 

:::;4,0 
:2~~;. 0 
2/1. 5 
,:::2.0 
2 Jl.2 
::::::::, ~:i_ 

2,1. ~~i 

;:i::::. ::'i 
:..'~,'1. 0 
:::::~:. ~J 

2'1. 5 
::::::::. ~~I 

-';'·9·~·~i. 

-"~:"'i"9'::', 
-'~)''il'~i';/ . 

_';"~/'~i'~) , 

-9·~:-99. 

~-9·'iJ·::'9. 

-99';'/9. 
--';'999. 
--;;"'::/':'/9, 

-':"999. 
-99'::/9. 
-';i'~i';"';: . 
-·::~·9'::'9. 

-99'-;:";:', 
'-999';'. 
-'~/'~I':J';J . 

-9';":'-";'. 
~-·:.;·9·?9 . 
-·"i1999. 
_·;;··:-./·;'9. 
-·~.,·:,.:.)9. 

-·;~·99q 

(,970. 
-''';1';:199. 
--99';)·~-<:. 

-·''io'9·;'''9. 
'-·~···9'::i·il. 

-':)';"9';), 

-'':)99';'''. 
-99':'i9. 

1. 51 
14·.50 

:;::,37 
14, -10 

f:." 02 
14. 30 

f:." 27 
14. f:.,0 

8. 15 
17, 10 

9, I:=.: 
le .. ~.O 

':':', 1 :0: 
17. /';,0 
10. 1] 1 
19. ~~tO 

';'ll1-1-
17. ~50 
17, 2,) 

';':', 1 :::: 
:::, f:.,f:., 

16. 70 
11. f:.,0 

15. 40 
1, ~l 

111,. ::::0 
O. ,~ .. ~: 

13.'10 
!;';; 77 

1f:." ::::0 

2.2-68 

EGGS 

0.0 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
0, 0 
QO 
0, 0 
o 0 
0,0 
0.0 
QO 
QO 
0, 0 
0, 0 

0. ° no 
O. ° no 
QO 
0.0 
0, 0 
O. 0 
QO 
QO 
0, 0 
0, 0 

DENSITV(NQ /1000 CU M ) 

YOLK-:31~C 

L(,RW:jE 

0, ° 
O. 0 
O. 0 
0, 0 
o. 0 
o. 0 
QO 
o. 0 
QO 
QO 
o. 0 
0, 0 
0, 0 

0, ° no 
o. 0 
no 
no 
0, 0 
0. 0 
0, 0 
no 
O. 0 
0. 0 
0, 0 
O. 0 
no 
0_ ° 
0, 0 
0, 0 

LARvr~E 

0_0 
O. 0 
QO 
no 
QO 
0, 0 
QO 
0, 0 
0, 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
0, 0 
QO 
0, 0 
QO 
no 
O. 0 

o. ° 
O. 0 
0, 0 
no 
O. 0 
0, 0 
0.0 
QO 
0.0 

,JUVENILES 

O. 0 
QO 
0, 0 
0_ 0 

0. ° 
0, 0 
0, 0 
QO 
QO 
QO 
QO 
O. 0 
QO 

5f:.. :::: 
o. 0 
O. 0 
QO 
QO 
QO 
0, 0 
no 
0, 0 
0, 0 
0, 0 
0, 0 
O. 0 
QO 
QO 
QO 
0, 0 

( 

TOTIiL 
(EXCLUDING 

EGOS) 

0. 0 
O. 0 
o. I) 

no 
0. ° 
0, 0 
0, 0 
0, 0 
O. 0 
O. 0 
0, 0 
0, 0 
QO 

56. H 
O. 0 
0, 0 
0, 0 
QO 
QO 
QO 
QO 
0, 0 
QO 
QO 
0, 0 

0, ° no 
0, 0 
QO 
0, 0 



(~iL(\n i It.: TuMc:UD 

::;: HIT r ')N
r::{HE 

TIME TIDE 
(HR:MIN) 1M) 

1-03/15/76 18:41 
(1-03/15/ 7 6 19:04 
I-~3/1~/76 21:~) 

P--I).3/1S./76 20:36 
I-('?!l~;/76 2:~:04 

D-03/1S/76 21:~9 

I-'~\3.~I~/76 2:3:30 
i)-1)3!1~./76 2.3:26 
I-I~~:'16/"!6 O(~:~5 

L'-<'-::.'-1(,/71;. (.,). ::';1 
;-f<"~"·i .. :./·:/::.. 17: 1<) 
1'1--"> 1,~./7{:' 17: 1::': 
1-·'.':' -::," l:':' /'/.':.. l ?: .:::,;-, 
V-"·':I .. ::.' l'~:I/ 7.':., 1 '~I ':;1) 
I .. .-\}:·:/!/:../~·.':. ;:(1' Jr:. 
D-n:!lh/Y6 20:~7 

I-')~ilh.lj6 22:39 
O-O.':/I(,/71;.~ 22: 17 
I-('':::/17/7f:, (11: 13 
D-03!l;/~6 01:31 
1-03/17;76 17:33 
P-03 i 17/76 17:~4 

1-03/17/76 19:29 
D-03/17!76 19:~7 

I--('3/17/76 21: 07 
(1-03/17/76 21:32 
l-t)3 / 17,'7b 22:~7 

(1-('3/17/71:, 23: 10 
1-0.~j18!7b 00:2') 
[1--;:'3/1:::/76 00: 2~~-; 

:; '-' T t-!TN'E; D"'DI ::::CI-lI:',POE 

O. 4 
-9. 9 

o. ::: 
-9. '"i' 

0_ -;-; 
-9. 9 

0, 7 
-9. '"iJ 

O. 2 
-9. ':' 
').0 

.... ~,. 9 
(t. :::: 

-9. ';I 

1. 2 
-'~/, 9 

1, '! 
-':,' , ,~, 

0, :3 
-,;:, .:, 
-Q 6 
-9, 9 
-0, 6 
-9. 9 

O. 0 
-9. 9 

0. :;: 
-'~'. 9 

O. 3 
-9. 9 

!:::(\I'lPLE 
TEI''IF'ER()TURE CONDUCTIVITY VOLIJ~IE 

(DEGHEE:::: C) ( 11 I CROI"iHI)::: ) (CU 1'1) 

4, 1 
la 0 

4_ ° 
la 2 

4. 0 
la 0 

'I. -.~ 
12, 9 

::::, ';I 

";', ~-; 

::::.7 
13. 5 

'1.0 
1 3. ~i 

'I. 0 
12. ::~ 

3. 0 
13_ 0 
'1.0 
9. 0 
'I. 0 

10. '7 
2. 9 

12. I) 

:3. ~_I 

9. 0 
::::_ I) 

12.0 
3. 0 

1 L 7 

1460, 
-9';"9'i'. 
-9'~'99. 

1:::'30. 
1/11 ~::'i. 

_'~J':';·'~i';i. 

-"~'9 ~J'~/. 

16~;0, 

1'!35. 
-";.":-'9':". 

1::::30. 
-';".-:"'::0:} 

-'9':::-"~i'::/, 

-';·'~'99. 

-99·:·'·~/. 

_·~J'::I';J~:;). 

1100. 
-999'~/. 

-'::19'::/9 

-';:"9'":.-:9. 
-';i';·";'·9. 
-9';"'":')'';'. 

1 0(:,0_ 
-9':)'-;:0:} 

1060. 
-9·~""·~)·;-' . 
-9999. 
-·9999. 
-9999, 

91Q 

15, 10 
6. :::a) 

1(:._ ::::::; 
7_ 69 

10. 9';' 
(:" :::0 

1 I; •. :=:::.~ 

7. 69 
1 (:" ::::. 

7. 3·~' 

11. 70 
/:.'. SO 

1 ~~;, 10 
7, /::.';; 

15. 10 
7. 09 

13, 20 
7. 09 

13. 20 
7,":';~' 

14. 27 
7,1;.';1 

1:::: 20 
7. ::::'? 

1 ~j. 96 
6. 51 

1 ~~;_ 10 
7_ 09 

13. }I) 

7. ",.9 

2.2-69 

EGGS 

QO 
0, 0 
0, 0 
o. 0 
QO 
0, 0 

0, ° 
0, 0 
QO 
(I. 0 
0. 0 
O. 0 
QO 
0_ 0 

0, ° 
o. 0 
QO 

0, ° 
O. ° 
0, 0 
o. 0 
0_ I) 

QO 
0, 0 
QO 
0_ 0 
0, 0 
0, 0 
QO 
0, 0 

DENSITY(NO_ /1000 CU M ) 

YOLK-:;::AC 
U,FNAE 

m6,1 
'141. 4 

1839_ 3 
2340. 8 

728, 2 
1'171. 4 
3322. 7 

520. 2 
771. 3 

1~89_ 0 
1111. ":0 
la30. 0 
1 (\r~j-;'. ,~. 

7E~, 3 
861, 0 
~4.3 

681, 8 
4·2:3. 2 

l%a6 
1218_ 3 
1331. 9 
l~t·O. 5 
757. 5 

121:;::_ ;:0: 

6:.:.':(':,_ /:.. 
1075, ',,' 

~_i9(:'. 1 
5/~,4. ':: 
f:,O I;. , 0 
~i20. 2 

U)RVAE 

1-;':;:::, 7 
0, 0 

593. 3 
21;.0_ 1 

';:1,0 
o. 0 

100:3_ (:. 
390_ 1 
237, 3 

O. 0 
0_ I) 

0_ 0 
2(,-4. ',' 
21:,0. 1 
2(:-4,9 

tJ. 0 
0, I) 

141. 1 
83::::,4 
~;<1·L ::; 

70_ 1 
130, 0 

7~"j, :3 
0_ 0 

62. 7 
15:3. 7 

0_ 0 
0, 0 
0, 0 

0, ° 

.JUVEN I LES 

0, 0 
O. 0 
0.0 
O. 0 
QO 
0, 0 
0, 0 
QO 
QO 
0, 0 
0, 0 
0.0 
0.0 
QO 
0, 0 
O. 0 
QO 
(I, 0 
(I, 0 
QO 
O. 0 
0,0 
QO 
QO 
0, 0 
~O 

0_ 0 

O. ° 
0_ 0 
QO 

TOTAL 
(EXCLUDING 

EGGS) 

794. :3 
441. 4· 

24::;:2, I;. 

2/;.00.9. 
819,2 

ili·71. -1 
4331. 3 

910, :::: 
10(1:3_ (:. 

1'1:::';'_ 0 
1111.5 
10,:0, 0 
1::::24,5 
1040,1)· 
1125,9 

564, 3 
681. 8 
564. 3 

2197. 0 
175? 8 
1'102_ 0 
1690, 5 

t:::;::;:. :3 
121:::. :3 
6:=:~'_ ;:0:, 

122';'. I:;, 
!:.i96. 
564 . .3 
1;.06. 0 
520. :2 



() fLmH I 1_: 1 CWiLUD 

::;T(.H IO,\I
[I{r~-E 

!--031~i8/76 

D-0~Vl~j76 

1-08/J8/76 
r'-(:·~/1~~.!·76 

~.' ...• y~: }'1 f!/7.:. 
.~ ... (", '.~: ... ~ !::;;./'7/':'. 
, _·;.\>/1 ::: :'?/.. 
[. '-I:' -::/ i ;:: /-/ ;~, 
1 _. t~ I ";: ,. .~ ::-.; ,,/ "I t::. 
D-C~:!18/~76 

~·0.3/l8./76 

1.:--'-'.-:: ,. 1. ::; ,rl6 
1--(,:-':."I·c·/71::.. 
:.i-- r~~.:::.'" '! .• ::' ,.r,: I:. 
! .' '=1 .:: ... 3 .. ),' '; (:.. 
[1.-:) !:/ ":;;) //':=, 
I ·-«:;.·;·:~:(J/·7.:' 
D--(l:::: /:::::t) /'7 ,~, 
1--(1 ::/:.::(: . .' 7 ,~:, 

D _ .. ~~.,':::./ :::: ;~i ./ 7 I~:' 
I -'I):,:l:;,O/ 7 ':' 
D- ').:::,/'::,',/-/ I~. 
I -~).:.:: " .:~;\)/7 t~. 
D-·O.~:/3(.1./ 7 (:. 
I -i):.::/3U/71~. 
[i--·O:3l:::,:\/71::.. 
t _.(,::;/':;: 1 /7'::' 
[i-.-j):~:/::: l /71~' 
1-·\:;:~i./ 1 ::~:/7 I':. 
[1_··:":; .. '1 :~:/7 6 

T I l'lE T:: DE 
(HF: Hli'l) (!"ii 

u,:: 12 
.i.:;::: 0,:. 
l'c': :~:'1. 

1';:': :::~ 
.2:\): :'::3 
~~~ I ): :;: ':~:. 

'2!: ':::'3 
21: :::::~: 

2'~~' 113 
:2.:..., /i,:~:! 

2,:'::, ~.::;~~ 

2:;:: Jl'~i 

(H): ~)::: 

01 ~ «:: 
; j" ~~, 1 
1 :::: 0:) 
.i.,,: 1 :!. 
1 '~/: 1 ~:; 
:2 ~'}: :;:';: 
2i): 2::: 
21: .~:3 
'? 1 . 2:::: 
2~~' ::::~~i 

22: :::;7 
23: 4!::i 
23: ~j5 
01:00 
01;00 
,)O:3t) 
00:3 1) 

-0, ,~. 

-~~. '":,) 

-0. f:., 

-9. ':'-1 
-0. ;2 

-9. 9 
0, 2 

_ .• ). '';i 

0, ~~ 

-";', ';' 
(1.7 

-9. ':) 
O. 7 

-9, 9 
O. :~ 

-9, 9 
o. ~] 

-9. 9 
O . ." 

-9. 9 
l. 1 

-.:;-,. '? 
l. :2 

-':!.9 
O. ~I 

-"~l. 9 
(1.7 

-·9. ':.' 
o. ::: 

-·~-I. ';J 

I=TNTAKE;D=DISCHARGE 

( 

SAl"iPLE 
TEI'IPEF:f.\TUnE CONDUCTIVITY V(iLI .. II·'iE 
(O=GRFES C) (MICROMHOSI (OJ HI 

3. (I 

1:'3.0 
:~:. :3 

12.5 
::::, 0 

12. 3 
.-, ... .. :'. ';/ 

12. 5 
.. ,_ 0 

13. 1 
:~j, ~j 

12. ~~; 

3. 9 
11. ~ 

7. 2 
16. ~ 

8. 0 
16. 4 

7. 5 
11:,. 0 

7. 1 
16. (I 

7. ~2; 

16. ::: 
7. ~j 

1<- '0' 
,_I. IJ 

7. '5 
13. 7 
If::... 5 
21.0 

-'?'99':"'i. 
-99';1';1. 

~40. 

-·~/999. 

-990;'9, 
-9999. 

3::;:0, 
-·)9'~"::i. 

_'-:;";i'~~";', 

~~t~:::IO. 

-"::)'':."I'~/9. 

-':"99'::'. 
'llO. 

..... ·~l9·~/9. 
130. 

-';1':'199. 
-')999. 

165. 
-·~:"::i99. 

-·~/999. 

LXI. 
-'~:"~"';I'::I 

-';)':~/99 . 
1f::..~. 

-9'-;199. 
-99'~J9. 

-9';:"~"~/. 

-';J·7,'/';-/'i'. 
1.2:;:::. 

-9';1';:'9. 

13. 20 
7.~ 

13. 20 
7, 69 

12. 43 
7. 39 

12 43 
7. 39 

l~. 96 
7. 69 

13. 20 
7.~ 

14. 27 
7. 69 

13. 20 
:3, '~IO 

1 ~~;. 10 
:3,90 

1 :::. :,0 
:::. ',:(1. 

11. 70 
1 i. 30 
13. 20 

::::, 90 
I!:; •. 10 

7. 90 
1 ~j. 10 
8. '~/O 

20. t,t 
12. 50 

2.2-70 

EO 13:;:; 

QO 
QO 
QO 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
o 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 

DENSITY(NO. /1(1~) CU M ) 

YOLK-:::;AC 
LtIR'v'tIE 

136::::. C. 
12i8.2 

~;::::O. :::: 
~320. 1 
5,~,3. I) 

40,~,. 1 
1.'::.0. :;:: 
~:il~l. ~3 

:~;7:;. -;: 
520, 
757. 6 

1300. 5 
70. 

6~,O. 2 
o. ;) 
O. 0 

61;., 2 
O. 0 

1~:;1, 5 
O. 0 

f=:~:,. 5 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
Q 0 
QO 
O. 0 
QO 

LARW\E 

75. i3 
270. 7 
7~5. 8 

130.0 
~4 

QO 
O. 0 
QO 

W.7 
O. 0 

227. :3 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
o. ;) 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
0.0 
QO 
O. 0 

.JUVC:I'J I LE:::; 

O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
Q(I 

O. 0 
o. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
0.0 

( 

TOTAL 
(EXCLUDING 

ECiG:::; ) 

14·3','. 4 
ill::::::::. 9 

i:.06. 1 
t.50. 1 
1::..43.4 
406. 1 
160. ::: 
541. ;:; 
4:::::;:::. I;. 

520. 1 
984. ';'1 

1:300. 5 
70. 1 

650. 2 
QO 
QO 

U.2 
QO 

151.5 
QO 

:=:~i. ~j 

o. 0 
O. 0 
O. 0 
QO 
«0 
QO 
QO 
QO 
O. 0 



II I L.ci"T I I':; TOhCUD 

:,rr (I T I m'l
[tr,TE 

TIME TIDE 
(HR:MIN) (M~ 

I -';:~'~'I /(",,:, /71':. 
J ... ( .~ ..... r.:i'1 /7,;. 
1-( :;.. /'(,-;~ /7 (~. 
D-0~/01/76 

1-06/07/76 
:=! ~ ~){ •. /O:'./71.:. 
l--~~.·:. /~:17, 'IS 
1::_ ..... t;./(;"·· /7.~. 
1 ~ .. ;_.;:./ 1>'/// I:' 
[I -I:'I':'/U-.~ /7 ::. 
t .-\:~.:. /~)"/ "71\ 
[1-(· .. ·:./(,·7.: 7(:,. 

r -.(I.~. / ~"i-/P./ -;~. 

[I._,),: .. I'd7/7{. 
1-·,:· .. ··.·(' .. ;'-/6 
D···j:.·/-, -. 7/:. 
I -I.)i~.'./ ;',":: ,"7.:;. 
O-·(i.:· .. .1· ;:':::::,/"/" /.:. 

I ... (. ~ .. / \~1;::/7 .~. 
[1--.::. ~ .. / ,_I. 'oJ"7 (, 

I -,~,,~, /1·1;~~://.:~. 
D-"~\ ~",!' (" ;:,:,/ '.I r~. 
l·-.::(·./t': :::: .... ; (:. 
!)-\:.I:~./I~I:~: /"/ I~. 

1-0~/08i76 

D-(··~ .. 1·08/·76 
1- 1)6)'08/76 
0-06/08/76 
1-(16/0:3/76 
D-06;":18.I '76 

01:03 
01:03 
17:~2 

17:52 
1:3:39 
1:'::: :::';' 
1':.i: 22 
19: '.22 
2,:;.: o'?' 
2(.1: (,,;:-, 

2i): ~]9 
2'): ~:;9 
22: ·'16 
~:.2: /ll~' 

23: '30 
~,::::: ::::0 
(10: 1~:j 

00: l~~i 

')1: 07 
01 : ,:;J 
:I. :~:.: -11 

1:':" 'i-1 
17: :~:::I 

17:25 
H,:: 21 
1::::: 2l 
I';': 07 
1';): 07 
1';": ~)9 
19:59 

I "'Hl'f("f':E; D"-'DI:::;CHARGE 

0. 6 
._';;', ':.' 

(t. 7 
-'"iI. ';1 

O. 8 
-'~/, 9 

O. :::: 
-9. 9 

O. 7 
-';1,9 

o. (. 
-9. 9 

O. 'I. 
-9, ';I 

O. 0 
_'~-". ';J 

0, (1 

-9, ':.' 
-0. 1 
-'?'.9 

O. 2 
-9. '~i 

i), 5 
-9 .. ") 

O. 7 
-';",9 

O. :3. 
-9, 9 

O. ';' 
-9. ';i 

( 

SAI'IPLE 
TEI1PERATURE CONDUCT I V I TY VOLUI'1E 
(DEGHEE::; C) (1'1 I CF:OI'IHO::; ) (CU M) 

17. 4 
21. 0 
18. 7 
27. ~ 
19. 0 
26, 5 
1:3.5 
2~~i. 5 
i:::. 8 
2~5. 0 
1 S .. :::: 
2S. () 
1 ::::. 
23. ~t 

1:::, 5 
.-:-}.,,) 0;'
_..:.. •. _1 

18. 0 
22. 0 
18. 0 
21. 5 
19. 0 
24. 0 
19. 0 
25. 0 
18. 3 
26. 0 
18. S 
28. 0 
If::!.5 
2:::.0 

170. 
-':"9':"9. 

160. 
-9':"';'9, 
-·?99·~'. 

-9999. 
-9·; ... ~i·:'I, 
-';":'199, 

16'). 
-99':"';/. 
-99':"9. 
-';/';'99. 

11:.0. 
-';:/5'9';:/, 
-99'':.i9. 
....:9999. 
-9999. 
-9';''';1';:'. 
-·~)·;"'99. 

-'~)'·)99. 

1 i!.~j. 

-';:}';i99. 
--9999. 
-99';":';', 
-9';J 9 ';'1 , 

-9'::'99. 
-')'~/'i";), 

-';i'?'9'il. 
-':) ''i-'':?9. 
-''i-'''i!''il'::' , 

1';". 3::;; 
1::::. :::~3 

7. :~:'7 

1:::.70 
8.71 

12. 'iO 
5,7::': 

1:3. 20 
1. 'l:::: 

12, 50 
::::. ;~: 1 

1::::.40 
:~:. 51 

1::::, ",~,O 

!::. 22 
12. 90 
~. 02 

12. 20 
10. 30 
13. ~o 
13. 73 
14. 40 
12. 88 
14. 60 
15. 96 
15. 60 
1~, 96 
1~ 90 
13. 73 
15. 20 

2.2-71 

EGGS 

QO 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
QO 
o 0 
o. 0 
QO 
O. 0 
QO 
O. 0 
o. 0 
o. 0 
QO 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 

[tENSITY(NO. /1000 CU M ) 

YOLK-SAC 
LARVAE 

O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
o. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 

LARVAE 

Q 0 
O. 0 
o. 0 
O. 0 
O. 0 
o. 0 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
Q 0 
O. 0 
O. 0 
QO 
QO 

.JUVENILES 

O. 0 
O. 0 
O. 0 
QO 
0.0 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
o. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
~.7 

O. 0 
QO 
O. 0 
QO 
QO 

TOTAL 
(EXCLUDING 

EGGS) 

O. 0 
O. 0 
O. 0 
o. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. ~ 
O. 0 
o 0 
QO 

62. 7 
O. 0 
QO 
O. 0 
QO 
O. 0 



( 

ATL{;I'H Ie TOl1COD 

':: ·:-0.T I (11"1-
DrlTE 

TIME TIDE 
(H~:MIN) 1M) 

I --(l{./::.":: ,"7(';;. 
r:~- '\(. ",::,~:::/~:O6 
l--·): ...... ():~: 1·7·~. 
.'.,--!.,.:./ ():::.:/ ';-.:. 

r __ /:~ .. : .. /,):' /7~. 
r.:-~-, . .::. l<., ::; /'/l::,. 

I -(i.'.:./< ? r;,(:. 
tt '-~:;'~" .11)',::/7.::, 

1-··;:1.": .. (:.,.' '7 . .':, 
L:-- .:'.> ....... 1··.·,' I''':' 

! _ .. ,.-,: I:.'":";;' '~7 i;. 
f)--C<./');' F? /:. 
I'-I::"::' /(.,·-::,/7/:.. 
[._.)l:. /<, ~~'./"7,:. 
! - -0,:,:' ,)<:',/7 :::. 

i~'"",-}::, /'> "/7':' 
~ .. (. ::./t~~?' /74':" 
l:I-;:i :: " ;: .. ·.~I /7 I:. 
I ........ I~·, ,"')':'.! -/ I;. 

D --0 ";) ./7.'~. 

I --(I. .. (i /} .':.. 
[!., .. <; ."() , ;" 7 (;.. 
J ---1.)<:. ,",>,:.:. /7 (:. 
L~·-·i-'.~ .. f ~~<J./ ! i.:. 
j --I).:". ;".:,'.1/:,'(. 

I:: "":.1,:,/,>':: /71: .. 
1--(!'~"/ 1 ~)/.;; ':. 

D-·~)f./l('1 6 
i-0,~J'10i 6 
0-06/101 6 

20: .. 18 
2t); ilf: 
~~::::: 2{:;. 

:~~~: ... '-':" 
"2:~:: 1 ~~; 
:::3: 15 
00: ( .. =1-

i)(I; o .. '!· 
(:(): /! ;:;! 

CU: !:::: 
1':: 1::; 
.~7:1~~i 

H,:: 10 
H=::: 1 (I 
I::::: :j9 
1 :'::: '.:J',:; 
1·~.'· /'.':J 

t ':): /:.-:;-1 
:?o: ::;:9 
:20: :;:':.J 
:21: ';,7 
:21: 27 
2:;:: 0·1 
:2::;:;; 0·1 
:-~3: Ii '::: 
23: ::'~i 

00: 4:3 
0(1: I!.:~: 

17: 0:':;: 
17: 0:::: 

I~JNTAKEiD~DISaiARGE 

1. 
-,,:, ,;:-, 

0. f:. 
--';". ':;, 

O. 3 
-'-i .::, 

0_ 2 
-9. ';; 

O. 0 
--':.' .:;. 

o () 
-9. ';' 

0.17 
-9. -;:-

('. e 
-9. ':.' 

o. '~ 

-9, -:.: 
1. (. 
,_, ,0-

-::', :;. 

L ( 
_t:.i .~ 

O. :: 
-'~'. ':;. 

o. )' 
_';i . . ~. 

o. ;::. 
-·~/ . . ;: 
-0. :::: 
_'~J. '~J 

( 

==;(~I':PLE 

TEI'IPERATIJRE CO\olDUCTIVITY \,IOLUi'iE 
(DEGREES C) (MICROMHOS) leu w) 

1:3. ':.' 
2::::.0 
19.0 
2::::,0 
1 :::. :~: 

:l!3. 0 
1 :.::. 1:., 
'23. ~j 

1 :;:: .• ) 
:~ 2. ~~i 

19.2 
2,~ .. ~j 

L ';'. (J 

29. C' 
1·; .... 0 
.2 .. :~/. ~_~ 

19. 3 
27. 9 
19. 2 
~.O 

19. 0 
21. 2 
1~. 0 
28. 0 
19. (I 

29. 0 
18. 8 
2::::, ~3 

1':;'. 2 
29. 0 

161), 
-·~J':')9·""i. 

-9';'99. 
-9999. 
-';j'::'99. 
-';/';";";'. 

l:'~O. 

...... ·~·99'"::), 
-'\j':'}'i''':). 

-9')';"'7'. 
160. 

-'99';:"7/ 
-';'999. 
-':':";-'99. 
--99';'9. 
-':"';:'9':-: 

1(.0. 
- ,~., ';"~~·9. 

1'10. 
-'i1·~/99. 

--';'999. 
-9'~/'~I':'i 

1 ,~,U. 
-':i9'::":' 

--'i'~:"~)9 . 
-'~/';'i'i'9. 

1(:.0. 
-99';/9, 

1/~.~j. 

-';1999. 

14, 0,(:, 
II!-. 4·1) 

12. II~':: 

lA·, ;::,) 

12.43 
13. 110 
1::::. 7:::: 
1::::. 90 
1::::. 7'::: 

1 ~::;. '1 i) 
::::.07 

1:::. 2::: 
10. :,::1 
13. ::::!.:' 
1:::::. ::::6 
1:3. :~;~j 

l~:;. iO 
1S. 00 
15. 1') 
111. 13 
1::::. 20 
17. 'I ::;: 
11. 70 
14. 112 

::::. :,H 
1::::. ::::S 

7. ~:; 1 
1 :~;. :::;5 

lR 7.3 
12. 3(;. 

2.2-72 

EGGS 

QO 
QO 
O. 0 
o. 0 
o. I) 

QO 
O. 0 
QO 
O. (I 

0, 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
QO 
O. 0 
QO 
a 0 
o 0 
o. (I 

o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
QO 
QO 
O. 0 
o. a 

DEN:::: I TY (NO. /,1000 CIJ 11 ) 

YOLK -:,AC 
L()RVAE: 

QI) 

O. 0 
Q 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
Q 0 
O. 0 
o. 0 
QO 
O. 0 
o. 0 
o. 0 
o. 0 
O. 0 
O. 0 
Q 0 
Q 0 
QO 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 

LARVAE 

QO 
O. 0 
O. I) 

QO 
O. I) 

QO 
QO 
QI) 

O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. (I 

O. 0 
O. (I 

O. 0 
O. 0 
QO 
QO 
O. 0 
O. (I 

O. 0 
QO 
QO 
QO 

.JUVENILES 

QO 
QO 
QO 
O. 0 
O. 0 
QO 

72. 9 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 

72. 2 
QO 
QO 

( 

TOTAL 
(EXCLUDING 

EGGS) 

QO 
QO 
O. 0 
QO 
O. 0 
O. 0 

72. 9 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
o. 0 
QO 
QO 
o 0 
O. 0 
QO 
O. 0 
O. 0 
QO 

7? ? 

O. 0 
O. 0 



2.3 LOVETT GENERATING STATION ENTRAINNENT 
SURVIVAL EXPRESSED AS ABUJ)l1)ANCE (DENSITY) 
RAW DATA SUMMARIES, 1976 



( ( 

~IHiTE PERCH 

DEu5n .... (NO./:1e00 CU 11 ) 
-------------------------------------------------

SAI'1PLE TOTAL 
5TATION- TINE TIDE THIPERATURE CONDUCT IVIT .... VOLUNE .... OLK-SAC (EXCLUDING 

(;RTE (HR:tHN> 0'1) (DEGREES C) (NICRONHOS) (CU l1) EGGS LAR ..... AE LARVAE JUVENILES EGGS) 
-------_.-0- -------- ----------- ------------ ------ -------- ------ --------- ----------
1-05/27/76 0(3: 35 -e. ~~ 1.6. I) 1313. :12. ea a. a e. €I 0.0 a'a e. a 
D-G5/2T/76 eO:35 -9. 9 20. 5 130. :12. 00 e. 0 0. a 0. 0 e. I) e. I) 

1-0;::,,"1.'0:1/('6 21.:3:4 -0. 6 1.5. 5 :1.30. :1:1. 813 0. 0 fJ.0 0. 0 e. €I e. €I 
/)-e6/01/?6 2:1:34 -9. 9 :16. 0 -9999. 13. 5:1. O. 0 O. 0 e. 0 0. 0 0. 0 
I -n::./i):1/7·t~ 23::10 -0. ~~ 15. 0 130. :1.:1. 70 0. 0 e. 0 e. I) o. 0 0. 0 
f)-C6/f::L''7'6 23:::10 -9. ~~ :15. 5 -9999. :1.3. 5:1. O. 0 O. 0 e. €I 0. 13 0. 13 
1-0.:;,...'021'1"6 f~H: 35 0. ~~ :1.5. 0 13e. 1:1.. 50 e. €I 0. a 0. a 0. 0 eta 
n-~';6/G:?/76 01.1: 3:5 -9. 9 :15. 5 -9999. :13. 5:1. O. 13 a. €I e. 0 0. 0 O. 0 
I -Ot':; ..... t:::;.~/~·},.:~ 1:3:()9 -13. ~) 17. I) :159. :11. 60 ';:1.13 0. 0 e. 0 0. 13 O. 0 
[:0- ~\~·/O;:;-/?f.; :!.9:0~) -9. 9 17. I) -9999. :1.4. 55 O. e O. 0 <1'8. 7 e. 0 68. 7 
.~ -·;)~:./~::i::':::/76 ;:-:::'1: 28 -9. f; 17. ~3 ·1~9. 113. ~o 8. I) O. 0 O. 0 O. 0 C. (I 

()-!1>:;,,'\::';:::./'?6 ~~8: ~~ei -:). 9 17. 8 -9999. 13. 51 £I. £I 6.t3 0. 0 O. 0 a. a 
T. -~)·:::/f.;:2.,··'l6 2~:15 -0. i' 16. 5 139. 11 .. 60 O. 0 e. e 258. 6 O. 0 258. 6 
D-(·,.;/O:~/-(,6 21.: :t5 -9. ~} :1.7.0 -9999. B. 5:1 £1. I) O. 8 148. 0 O. 13 :148. 0 
] -C'(~;""U?,'''/6 ~~2: 55 -e. 3 :1.5.5 :1.37. :12. :11) 8. €I 6.1) '165. 3: e. 0 165. ]: 
[)·-(-.;If:/(:)~.' /'?r5 2:;!:5~ -9. 9 14. 8 -9999. 14. 55 O. 8 0.0 0. 0 o. 0 O. 0 
! -;;:::~,,''''-)(-:/'l6 23:4(3 -9. ~~ 1.5. 5 JAO. 1.1 .. 90 0.0 O. 0 O. 0 O. 0 O. 13 
1)·-l:·1('::,.·"'!)~·~."'76 23:43 -9. 9 1.6.5 -9999. H. 55 O. (I 0. (1 e. (I O. I) O. 0 
I -~;~':/i~C;:/?i3.~ :1.:3 ~ 3? -0. !) 1i'. 0 -5!9S9. 10. 10 O. 0 O. (1 O. 0 O. (I O. (1 

r:'-~:··~./(;:i:(··~'''6 :1.:::: 3,:- -9, 9 1.7. I) -9999. :I.3.5:t O. 0 O. 0 O. I) O. 0 13. I) 

I-b6/CC/(,6 :1.9:39 -0. (; 1.8.0 -:;1999. 11.. t':Cl 0.0 O. 0 O. 0 O. 0 0. 0 
D-(:6/(1J:/76 19:~9 -9. 9 17. 5 -9999. :13. 51. Q.O e. 0 O. 0 0. 0 O. (I 

1-(.;(:;/(J.~/(·6 20::1.6 -13. ;> 1.7. 5 -9999. :12. 00 fl. ~3 O. (I e. 0 O. 0 £I. £I 
()-Oi'::/(H/76 2:;-J: :16 -9. 9 :1."1. 5 -9999. :13. 51 O. 16 O. (I O. 13 O. 0 13. 0 
1-\)!'.,,··03/;··p ;;':0: ~)::'J -3.8 1.7. 5 -9:)99. 12. 1.13 O. 0 O. 0 0. 0 O. 0 O. e 
[)-~·C/~(~/;··6 ;~0: ~j9 -9. :) :1.7.0 -99:~9. 1.4. 55 0.0, O. 0 O. (I O. 0 r.:.l.O 
I -t':<:.···(n/?(-; 22::t2 -0, ~~ 17. 14 -9999. 1:1. 80 0.0 O. (:} 0. (1 1<1. 0 0. (:} 
r:1-fl(~,""~}:? /~'~6 22::12 --9. ~~ :1.7. 13 -9999. :15. 25 O. 0 O. 0 O. 0 O. 0 O. 0 
1-·0(;/(:1:;:/16 2~~: ~.::~:J -0. ' .. > 16. 5 -9:')99. 11. 90 O. 0 0. (I O. 0 e. e 0.0 
D .... Gt:./(1:~.· ... ?6 22;55 -9, :)1 :1.7. 0 -9~;99. 15. 25 O. (I O. (I O. 0 O. e e. 0 

I;:: HHfIKE; D=D 1 SCHRRGE 

2.3-1 



~lHITE PERCH 

snHlOH
r)H1E 

I -OG ..... ;J3/76 
1>-- (!()/O1.·..,~76 

I -\:1r,;/0"-k76 
r)--!~t::-::,··04 .. "·76 
1 .... ·;i:-/i.;J, ... ·7t; 
{)- ·fh~/~·~::...t/lf .. , 
I-06 ..... ·f:I:~:'/'?6 
1)-i··16.···'t;:'S't/'( .. t=\ 
J -~1~~; ...... H::,~ .... ·(· (: 
1.)-~~~:; ..... ~~9 .... ··/.;; 
l-·TI"~. ··C::;. ... ·(·~.~ 
L)-<;::::··:/·~ ',."~ /'(":';; 
1-('IS .. ···q·:.~ .. ···76 
D-Ot:./O::~/~··"-=7; 

l-~"~~'/\":~'/·lf. 
J)-I~I::':.··O:"'.···;--'" 

1-C)(,:/(·):j.-76 
{)-Ot\.···q9.·"·(··~ 

l--r:JIS .. /e~:;:I .. ""'lb 
l;f-06· .. /~·I::".1/·~'''''f, 
1--(1~:;/O~C;-/?6 

D- (1(·:/ft:~,,···~~·6 

I·· (·),,;.··':1 ":/76 
1)-f1,."·;/':t ~';'/~'''f) 
J --n(;.···:1.(V /6 
r--(·~:~; ..... ·:1 !j .... ·i~ 

l-q{.:;/J.!:~",··?6 

r)-I"f:,·':l(1/(,6 
1··(16 .... 1 i:V76 
[)-H6/:J 0/,'6 

TIME TIDE 
(HR;MIN) <M) 

:23:39 -0. 5 
;;~3 :::';9 -:0\.9 
01:):23 -/). :5 
111"1' 2': :':'q. 9 
:13;-40 -0. S 
:t~~: 4"~ -~.I. ;; 

:1<1:38 -:1.. ~ 
:1.4:3H -9. 9 
:l;:;:t::~ -('1.9 
:t~) : ;;:.~=, -~l. 9 
:1.6: ;.(.~ -1.. () 
:16:~:::O -9. 9 
:t 7: 1G -0. 6 
:t,':J.6 -9. 9 
:18: ~53 ~. 13 
:LH: 5~~ -9. 9 
='-9:35 e. 3 
:19 : ~~!) -9. 9 
;:::0: 1.9 -0. 3 
~~('1: :1.3 -9. :3 
;;~:t: 03 O. 5 
;:"'.1.; ~'13 -9. 9 
17;Hl -:1.. \) 
1?:10 -~. 9 
:18; (!O -12'.6 
:t.g: ~'j:.) -9. 9 
:l{-{:~O -0. 3 
:l\~:: ~,o -~I. 9 
20;25 O. 1 
20: ~~5 -9. 9 

I ""' 11·nA~<Ei D=D I SCI-lflr-!.GE 

( 

SR:'lPLE 
TE~lPEF:ATIJRF.: COHDUCTI V ITY •· .. OLU~JE 
<DEG~,EES C) (MICROJ'lHOS) (CU m 

16. ;3 -9999. :1.2. lC 
:1.."(".0 -9399. :1~"'. 2~5 
16. (I -9999. J1. 50 
:1.7.0 -99:3'9. 15. 25 
22. ? 13::5. 1~~. 70 
:?::>.. I) -9::)99. :1.:1 .. 96 
2:t. 0 B\}. • :1.:1. :::~a 

28. 0 -9999. '11. ~;3 
:J<}. 5 1:W. -. 12. 5~~ 
2.: . .c. (\ -9999. :1.1. 44 
:W.O 1W. 1;:;:.70 
27. :5 -9::~99. ::i:t. 44 
:1]. (1 :1.::'-:~. -12. :W 
2.;.13 -999:~. :.1.4. 55 
:1 7. 0 :120. :l.:l .. 90 
23. 5 -99::1-:3. ~':1.5. '59 
1? 11 :l.;;::(~. . 12. 3'" 
20.0 -9999. 1.~i. 59 
:1.,'. 0 1.::'-:0. - l2. en 
20. [1 -9'.-'199. :lA. 5~:; 

:1.7.5 120. :t:t.. 6'3 
;~O. () -9999. 14. 55 
:1.9. I) 132. 13. 513 
2? (1 -9~-j99. 14. 55 
it.:. f1 :l30iXi. 12. 40 
~:6. 0 -9999. 14.5::; 
1.(". 2 1.30. :l:? 20 
2~_\' 5 -9999. n. 51 
:lR 2 l:~O. 12. 10 
.. -,~) t=: 
.:..1:. .• -.. J -9999. 19. 09 

2.3-2 

DENSIT'/<tIO. /1800 CU /'1 ) 

TOTAL 
YOLK-SAC (E>(ClIJD I NG 

EGGS LflR'.,IftE LARVAE JUVENILES EGGS> 
-------- ------ --------- ...... ---------

O. 0 O. 0 13.0 O. e a. €I 
O. 0 \3. I) 65. 6 I). 13 65. 6 
O. 0 0. I) O. a O. 0 o. 0 
I). 0 O. I) 13. I) 13. 0 f1.0 
9. a 8. 0 0. I;) O. a "l.e 
O. 0 O. 0 O. 0 O. 0 H. (;) 
O. I) O. a a. 0 O. I) l1.1:'1 
O. I) ~l 0 0.0 0.0 e. 0 
o. (3 O. 0 O. 0 O. 0 o. (;) 
fl.0 O. I) O. {3 O. 0 O. {3 

8. 121 O. 0 O. 0 O. 0 O. (I 

';:1.0 O. ~, 8. (I a.o 0. 0 
0. 0 ~J. 0 o. (it O. 0 O. I) 

(I. 13 O. 13 O. €I O. 0 0.0 
O. 0 O. a a. 0 O. 13 e. €I 
O. 0 0. 0 64. j. 13. 0 64. 1 
O. 0 o. :a 8:1.. ~ fl. 0 8:1. 3 

o. '" n. 0 O. 0 O. 0 O. I) 

o. () o. (-) (1.0 O. (I O. 0 
O. 0 O. 0 O. 0 e. 0 O. 0 
O. 0 O. 13 e. I) O. 0 O. I) 

O. 0 O. :3 0.0 O. 0 0.0 
0.0 "-1.0 O. 0 O. 0 O. 0 
O. 13 O. I) O. 0 a. \3 O. 0 
o. 0 n. 0 O. 0 O. 0 a. 0 
O. 0 ('I. 0 o. 0 O. 0 e. 0 
O. I) 13. 0 0.13 a. 0 O. I) 

0. 0 H. I) O. 0 O. 0 t.\. I) 

O. 0 O. 0 O. e 0.13 H.O 
0. 0 a. o· e. 0 e.0 O. €I 



WH ll'E PERCH 

STfHION
[)A1E 

1···0E\/10/76 
[)-C,c .. ,·:!t;I" .... 6 
1 ~-';':16/:1 ~J/'76 
r>-~}S/:le/?6 

1-~i6/:1 H/(,6 
l)-O::'./l e/76 
l-i:~.:':·/:i:1 /?6 
/)-06/:1:1/(,6 
1-(.\'::/:11/;-'6 
[)-(''!",:/:l:1 /,'6 
l-~~)':::''''':l f:,,"'("6 
[)-~jS/:1 6/('6 
1-~')6/:t6/?6 
t :'-~·.i.:./:l ,S/'~~6 
1 _·(·,:';/:1 6/?f. 
[)-.f;'.':/:1 t';/i"';; 
J -~.161/·:·i t~/;"6 
I) -~) {.:/ :~. (~:/"(' 6 
1-)~;6.r·JJ 6/i'6 
1)-·(:)6/:t ';/~:'6 
I -~:::6/:1 6/(:"6 
[)-!?J6/:1.r:;/"/6 
I -66,iJ ":;,'''('(-) 
f)-f!6 .... ·:1.t:: ..... l6 
1-(::6/:16/('6 
f)-O'::;.":16/.,,6 
J ·-0,:;/11.-76 
[)-C6/:li'/76 
I -(';(':/J7 /-/6 
:;:-C8,,"1 7/76 

TIt1E TWE 
(HR: NHO (t'I) 

2:1.:09 O. ~~ 

2:1.:89 -~j. ~) 

2i:!:.5 13. ~; 

21:S~·j -::l.9 
23::19 O. ~. 
2:t::t9 -:3. ~) 

(-)i'l: O:E: I~. 0 
OO:(B -9. ~) 

(iO:,,-1.5 -(1.2 
~m:45 -9.9. 
:1 {': :l:~ -13. :J 
17:12 -9. ~) 
1:3: O:~ -0. 4 
1:;:::O~ -9. 9 
:!.a:5:~ -0. (> 
:1.:3:53 -9. 9 
19:39 -~3. B 
1:~:39 -9. 9 
;:::,i: ::::4 -0. a 
20:;;':4 -9. ~1 
;;~j : 1:1 -0. n 
~~J.: 11 -9. ~) 
22;3(; -·0. ;> 
;'~2:36 -9. 9 
23:4t?J -3. ·l 
;:~3:·~H --~. :~ 

00:2:1. -0. ;~ 
"X1:;:~:t -9. :) 
1(:;: 4~~ -0. :~ 
16:48 -9. 9 

1= 1 I HfiKf·.; D=D I 5CHARGE 

( 

SANPLE 
TEI>1PERATlJRE CON()UCT I V I TY VOLU~lE 
(DEGREES C) (I'1lCP.flI'1HOS) (CU ~l) 

:18. 0 1.30. 11. 90 
2:~. €a -9999. 13.5:t 
18.0 132. 13. 4~} 
23. 5 -9999. 10. 76 
18. 0 131. 12. fJEI 
2fl.5 -9999. 15. 07 
18. (I 132. 12. 00 
21. (j -9999. 1~i. 59 
18. 7 1.33. :1.2. GO 
2:1.. (1 -9999. 14. 55 
21. (1 :1.50. 10. 41 
28. 5 -9999. 1.4. ~-;5 

2:t.O 150. 10. ('17 
~~8. 5 -9;;99. 1;::~. 48 
;;;::1. 0 145. 10. 76 
29. 0 -::)9:39. 12. 48 
2~~. 13 :t50. :1.0.07 
3[-). 5 -9999. 12. 43 
2:1.. :5 160. .""'\ .--). 

O. b~~ 

3f!. :5 -9999. H. 44 
21. 5 145. 10. 8?-
3H. 5 -9:'199. 12. ~:3 
;;:0.5 1.4l1. 9. :1.9 
29. 13 -9999. 1~~. 48 
:;-,(:). n l~f). 12. {H 
34. 0 -9999. :15. 33 
:19. 5 :130. 11.. 7:1 
24.0 -9999. 13:. ~~1 
20. 5 :1.511J. 10. 07 
2:;c.0 -9::)99. 15. 59 

2.3-3 

( 

DENSITY(NO. /10130 CU t1 ) 

TOTAL 
YOLK-SAC (EXCLUDING 

EGGS Lf1RVAE LARVAE JUVENILES EGGS) 
-------- ------ --------- ----------

0. 0 0. 0 0. 0 0. 0 0. 0 
O. a e. 0 (~. 0 0. 0 O. 0 
a. 0 O. 0 o. 0 0. 0 I'J. e 
0. 0 O. 0 R0 O. e 0. e 
O. 0 O. 0 9.0 O. 0 O. 0 
O. 0 O. 0 e. 0 0. 0 O. 0 
O. I) O. 0 O. 0 O. 0 (OJ. 0 
13. 0 o. 0 O. 0 O. 0 (I. (I 
O. 0 e. 0 O. 0 O. 0 O. 0 
O. e 0. 13 O. (I O. 0 {1. (:) 
0. 13 O. 0 96. 0 O. 0 96.0 
0. 0 0.13 O. 0 O. 0 O. 0 
e. 0 O. 0 O. 0 O. 0 O. 0 
O. (I O. 0 O. 0 e. 0 o. 0 
O. 0 O. 0 O. 0 e. 13 o. 0 
O. 0 e. 0 se. 2 0.0 80. 2 
0. 13 0. (I 397. 2 O. 0 ~97. 2 
O. 0 0.0 48H. 9 O. 0 480. 9 
O. 0 O. 0 57'9.4 O. 0 579. 4 
O. 0 O. 0 87. 4 e. 0 87. 4 
f.1.0 O. 0 O. (3 O. 0 O. 0 
O. 11 fJ.O 80. 2 O. e 80. 2 
O. 0 o. (t 1(36.5 0.0 1(:16. 5 
13.0 e. 0 ~20. 6 £1. £1 ~2;J. 6 
O. 0 o. 0 0.0 0.0 O. 0 
0.0 O. 0 65. 2 O. 13 65. 2 
0.0 e. 0 O. 0 O. 0 O. 0 
O. 0 0. 0 0. 0 o. 0 O. 13 
O. 0 0. 0 O. 0 O. 0 0. 13 
O. e O. 0 13. 0 O. 0 0. 0 



( ( 
\ 

H:;nc: PERCH 

DENSITY<NO. /1.000 ell M ) 

SAMPLE TOTAL 
STATIOU- TINE TIDE TEI>lPERfilURE CON[>IJCT J v I TY VOLUt1E YOLK-SAC (EXCLU[) I NG 

DR! E (HR: 111 N) (101) (DEGF:FES C) (NJCROl'1HOS) (CU m EGGS LARVflf.'. LARVAE JUVENILES EGGS) 
-----_ ..... _-- ------,- --- ----------- ----.------.-- ------- -------- ------ --------- ----------
)-06/:1.7/76- 17:29 -0. 3 21. 0 :1.60. 10. 07 O. 0 O. 0 0. 0 0. 0 0.0 
(;·-(;;(:/17/76 1~)': :~::'l -9. ~~ 28. 0 -9999. ;13. !51 O. 0 O. 0 0. 0 0. 0 0. 0 
I -f:~t::/:t.7 /76 :l8:0::j -0. .. 2:1.. (1 :1. .. '(1. ,11 .. 45 O. 0 O. 0 1.74. a 0. 0 1.74. 8 
[)-(If:.···j 7/(,6 1;";1:09 -9. 9 28. 0 -9:?99. :12. 82 O. a 0. 0 a. (3 0. 0 O. 0 
!-(\,-:/1.7/76 :\ti:49 -e;. 3 19. 0 1. .. '13. 9. 73 0.0 e. €I e. a O. 0 O. 0 
J)-O(·,,··:;_~·~/(~~ 18:45' -9. ~~ 23. 0 -9999. 13.8,; O. 0 O. 0 72. 2 O. 0 72. 2 
1··('·:";,/:1 '///6 19: 2i' _@. ~7 ::::1.5 .1.50. 1:\.. 45 O. 0 o. a o. 13 a. 0 0. 0 
[)·-(:6/:1 '(/76 1~:}:27 -9. :3 27. 13 -9999. :12. 22 e. 0 O. 0 245. 5 0.0 245. 5 
I -.(.:f./;~. ('/;,"6 ;;-~fI :(:J;::j -0.S 2:1.. 5 ;1.8~j. 9. 05 e. a O. a 0. (3 e. 0 O. 13 
D--(~'.~·{··:1.·t / .. ;-6 2H:0:~ -9.9 27. 0 -9:3:0'9. 1.2.'48 0.0 O. 0 80.2 O. 0 81).2 
J --~-if·/:1·/I·?6 ;;:(1:50 -0. 9 27. ('} -99:')9. 9 .,-, 

• t...!· e. 0 O. 0 102. 8 O. 13 102. 8 
()-·n(.I'J (,/~'6 20:53 -9. 9 27. 0 -::J9~;9. :12. 74 O. 0 O. (:I O. 13 e. 13 o. 0 
1-\';"·/:1'(,/,"6 '!J.: 5~J -1. 0 22. (:1 19\1. :1.:1. 79 O. 0 e. 0 R0 0. 0 O. a 
r"-,':'::"':1 ('//6 2j.: ~<~ -9. ~j 2; ..... 5 -99;:'~'). :t.;=!.99 O. 0 O. 13 153:. 9 O. 0 :1.53.9 
1-(l(·/:t~'·/7f. ~:2:4n -0. :~ 2:1. H 1{~5. 10. \:.17 O. 0 O. I) a. I) O. 0 O. 0 
r·-(li'./:l.?·~((';; 22:"10 -9. :;l 2~i. 5 -9999. 1.3.. 69 O. 0 O. 0 73. :I. 0.0 73. i 
l-(jf~ .... ··:l.-? /~·;oiS 2:1: :~2 -i:1. G 19. 10 1.45. 1.0. (-)7 e. 0 o. 13 O. 0 e. 0 O. 13 
D-h"I':1 ;> /'/f, 23:~:2 -9. 9 28. e -99~~9. 13. 51 e. 0 O. 0 O. 0 O. 0 O. 0 
I -('i"'./~ (',/'/6 23; ::8 -0. .=; d:rl.0 :1..40. 12. 84 O. 0 O. e {'t. (:,1 e. 0 O. 0 
i)-·~.;6 .. ·· J -("/76 . ;~~~ : 5::1 -9. ~:l 26. 0 ·~9:~99. :1.4. 81 0.13 O. iJ 202. 5 0.13 202. 5 
}_.( . .,: ••...• :1 ~c;,-'i'6 0;): ,,~1 0. -1 2h 0 1313. :12.84 O. 0 o. (') O. 0 a. 0 O. 0 
()'-06/1 ;;:':/('6 Oi'J: 4fl -9. :1 ;;~~. 0 -9999. 1.4. ~j::; e. 0 o. () 0. 0 O. () O. ('J 

1-·U6 ... ··~~3/i-.. 6 16:3~ -0. 6 2;:-!.O -9999. :14. 25 O. 0 O. 0 e. 0 O.ft 0. 0 
r/-~··J~/,i2/~/6 1S:3~i -9. 9 3::1. 5 -9~·::j9. :1,6.64 O. 0 O. 0 60. 1. e.-e 60. 1. 
T -Of./?~t/~ .. f.\ 17:23 -0. 4 2;'~. 1. -9999. :11. 45 e. 0 o. 0 o. 0 O. I) o. (-) 
[)-06/~~:.s .... ·~)'6 1'?:2B -9. :3 3:1.0 -9999. 1.6. 64 0. 13 0. 0 60. 1. O. 13 60. J 
I -e;·:~I'··;.'~·t/(J6 18:14 -0. ;"2 21. 8 1.50. 8. 88 0. ~ 0. 0 O. 0 0. 0 O. 0 
r)--(-t::~/;.~:~:,,··~·"6 :H;::l4 -9. 9 :'<;1. (1 -999:3. :1:'~. 51. e. 0 0. 0 74. 0 O. 0 74. 0 
I "l?'::=:/~~3/?6 :19: !:;10 -0. :l :<:2. (I -9999. 12. 49 O. 0 0. 0 O. 13 O. 0 O. 0 
1)-t1:5/2:~/~"''"6 19:0~1 -9.9 3:1.. 0 -9999. 14. 55 e. ~ e. e 68. 7 0. 0 68. 7 
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DENSITY<NO. /1.13013 CU M ) 

SANPLE TOTAL 
5TATl(:N- T 11'1£ TIDE TEMPERATURE CONDUCTIVITY VOLUNE YOLK-SAC <EXCLUDING 

[:.ATi:: (HR:tHN) on (DEGREES C) (MICRmlHOS) (Cll M) EClGS LARVAE LARVAE JUVENILES EGGS) 
---------- -------- --------~-- --------~--- ------ -------- ------ --------- ----------
J -r..:S/;13/(~ 6 :l:<t:42 -0. 1. 22. {} -9999. 14. 03 0. 13 e. 0 {). {) e. e o. (} 
D-O:::. .. /;:·::~/~;-6 19:42 -9. 9 3:1.. fI -9999. 13. 17 75. 9 O. e 75. 9 0.·0 75. 9 
I -(·.:~,/·;!3 .... ·;·· .. 6 ~'~I): 26 O. :1. 22. 5 -9999. :11..01. O. {) o. {) 454. 0 O. {) 454.0 
()"'~")I:~'/~': ~'I·"·~···6 20:";;,5 -9. ~) 3:1. ::; -:39:"19. 15. 33 e. 0 IZI. 13 391.. l O. e 391. 3 
1-~~·,~~/~~':5 ... ,.("6 2:l::1.0 0. ~~ 22. 7 2,,:0. 12. 49 O. 0 o. (} e. e e. e O. e 
D- Li::/·;·;~:3.//6 ;::J: 1('1 -9. ~l 3:1 .. 13 -9~?:~9. 15. 33 0.0 O. 0 1.30. 4 O. 9 1.30.4 
I -·,~!7;.····2:;~/·i:06 2;;-!:27 O. 0 23. 0 -99:':.19. 11. 45 O. 0 o. {) O. 0 e. e O. 0 
D-?;:~;/;?]'/7(:' 22:;:7 -9. ~} 29. 5 -9959. 14. 03 O. 0 c. e. 213.·S e. 0 213. 3 
l- .:,. ·,:/;:"3/76 Z;:(,;3 -0. :-~ 22. 5 -9S'::'~9. 9. 8:1 e. 0 O. 0 O. 0 O. 0 O. 0 
i) - :'·;:: .. ·,';·.::1:/~···J~ ;.:~~?: i"lf; -9. <J 2'''-. 5 -:~:~).S3. 13.17 e. 0 0.0 O. 0 0. fj O. 0 
J - ~. ~~ /:~~~·~ .... ~··6 ;:.::~: : ~':I~~ -a. 4 23, {~ -S:99~? :12. '~9 O. (:) O. (1 8:).1 O. 0 st). 1. 
D-(~':./;:·~~:.····/6 ;(~:!:;l5 -9. 9 ;~8. 5 -9999. :15. C? O. () O. fI 1. ,'~~ 7 "';.1:-. I 0.0 1.32. 7 
1-·!·;(-·/~J·~ .. "'~·6 ~)O: :i.:~1 -0. 5 ~~~;:. 1 ~:~n':). :13. 5L~ O. (I ( •. 0 o. (:) e. 0 O. 0 
li -- ;") ,:: ....... ~:~ .. ~ /7 (::; (:0: ~;~:. -~-J. 9 ::SO. 0 -:::9~::::). 15. 59 O. 0 (:). (:) 0. 0 O. 0 O. l'I 
I -.~.~:.: .... ;····t/~···t7. :16::>: -(1. ~) ~!4. 5 1.62. :i.i.2;-- e. 0 O. 0 9.0 0. 0 O. !-Ol 
r'I'-~' ~,/?<·/~··;s :1.6: :~;c: .-9. ::~ ~~2. 5 -gSt~:3. 13. 77 6.0 e. 9 e. 13 0. (:) o .:1 
l·~:~'i . .', ';:>~ .. "~.':; :: ./ : HI --no ? 2~~, 5 -9:")99. 12. "~9 0. \3 e. 0 0. 0 . O. 0 0.') 
fj_l:~~': /;::. :~'/("~. :t;?::1 (I _'=t 'l' 

~. " :::?O -9:0:99. 14. ~j5 0.0 e. 0 e. 0 O. 0 O. (I 

J - ~<,:::/~'.~/'?::'. J"/: !:".~5 -~} ~) 22. 5 -9~!~J9. .10. 'l6- O. e O. 0 0. a O. 0 o. () 
r:, -\:,i.'~,/' :;J .. ~ .. J?J;" :17: !:is -9. ~} 3:1. i) -9~;S9. 12. (:2 0. \3 O. I) 234. 0 O. 0 234. (:1 

I--f.f ... ···?4,· .. ;.-!.;; 1£;: ~i6 -3. ~~ 22. 5 -='9~>:3. :1.s.:n 0.0 e. a O. B e. 0 o. CI 
n-r~6r·~:· .. ~/·l5 1:~1: 3~::: -9. ~) 3:1.. ('l -9999. 16. 29 O. 0 O. 0 O. a e. 0 O. 0 
.l-';·I,::./.~~4/i~~.:: :19:1.6 -0. :L 22. 5 -999:,). 10. 24 O. e O. 0 O. 13 0.0 O. 0 
I)-f!~:/::~ .. :/?(; 19; :16 -9. 9 2.9.0 -9999. 14. 73 O. 13 0.0 67.9 O. 0 67. 9 
J -I:.r:-: .... ··;~·~I::./~':.~ :;:(): (.)<t O. I) ;'22.5 41(1. 11. ~17 O. 0 e. 0 :1.67. 2 O. 0 :1.67. 2 
r)-·(I.:;.I"~~4/T6 ~~O: 04 -9. :) 29. 5 -999::). :1.5.5:31 \3. B O. 0 44,':1.9 O. (:) 448. 9 
I ··(-:6/.:>'Vi-·6 2~j: 4~~ G. :l ~~~:. 5 -999:3. 11.. 27 0.0 O. 0 53?. 2 0. 0 532. 2 
f)-n.~':,/;~4/7 6 20: 4~) -9. 9 :<:9. I) -99:):'1. 15. 25 O. (} O. 0 262. 4 e. 0 262. 4 
}-(/,,,/:;:4/;'·f. ~:?: 1:1. 0. :l ~~:?. 5 -9999. 12. 14 O. 0 O. 0 82. 4 O. 0 ::':2.4 
D-~ 't.;/::·~·;/i·~I;; 22:1:l -9.9 :W. ~) -::J9~~9. :1.5. 25 O. a 0.0 65. 6 B. 0 65. 6 
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WHITE PERCH 

DENSITY<NO. /10130 CU M ) 

SA~iPLE TOTAL 
Slffl J(lU- lINE TWF.: THlPERFITURE CONDUCT I V IT'''' VOUJi'lE YOLK-SAC (EXCLUDING 

[,fiTE (HR:I'1IN> (1'1) (DEGREES C) (r-tICROI'1HOS) (ClJ f'1) eGGS Lf.RYRE LARVAE JUYENILES EGGS) 
----_._---- -------- ----------- --_._-------- --_ ..... _- -------- ------ --------- ----------~ 

l-Ii:.;.:::/~:·4."76 22:5~;; -0. :L ;:-~3. e -9999. :13. :i9 O. e o. a o.a o. a o. (1 

[;t-(-:sf, •...• :~;~ .. ~/~;'6 22:~)3 -51. 9 29. e -9999. :1.5. 25 O. e O. 0 13:l. 2 a. 0 :l31. 2 
1-(:·j(~/:~··;/( .. 6 2~~:::;5 -r;). :.L 23. 0 -9999. 12. 49 0. 0 O. 0 400. 3 O. 0 400. 3 
rj-f-!f:./:~··,~,/·l6 23:35 -9. :J 29. H -9999. 14. 55 O. 13 6. fj 343. 6 a. I)' 343. 6 
l-·C,~~ ..... ;.:~:~,/·; .~ ~·m:18 -(-'1.3 2:~. 5 -99::"9. :10.07 O. (I 13. ~') l:I.0 O. I) 0.0 
D-·r;t.::;/::~·~).,.·7't\ 00::1.8 -9.9 29. ,"1 -9:=;99. 14. !J5 e. 13 o. {) 68. 7 0. 0 68. ? 
l-fi;;;I',,;~~,/,;o6 08: ~i:? -0. " 24. e 660. 10. 93 0. (I O. 0 9:1. S 3.a 91. ~~ 
[)-06t .... ;:·:;::;/"('6 fla:!:·9 -9. 9 ~:9. \3 -9999. 14. 38 a. 0 O. 0 208. 6 0.0 208. 6 
l-C;.;. .... ·~~~::-.: ..... '?6 1.7:.~4 --Q.i. 9 27.0 Hxm. :l1. 5'7 a. 13 e. 13 O. (1 e. 13 O. 13 
P-(-~i:-: .. ,··;,·e /~;'f; 1~·1: 34 -~). ~;I ::n.o 950. 15. 77 0. a 0,0 0. 0 O. 0 O. a 
I -~::~:;/~"~:,::.,,···lt.:~ :1:~: 3::$ -~;. 9 2~). 0 -9:'J99. :1.2.84 B: e O. (I O. 13 121. 13 (1.121 
n-(~{:."·:~::::,··'·? 0 :t~~: ]1 -3. 9 :~H. 0 -9:::::j9. J5.59 O. 0 O. 0 o. a 0. 0 O. 0 
1. -f'{;/'::..:·.·.:/~··~ L~:;[j' -0. :_{ ~~4. n . -9999. :1.2. 8;~ a. 0 O. f) 0. 0 O. a e. 0 
O .. -C;f:.· .. ·:;·f; ...... ·~'6 :1.9: ;.~.:< -:':'. ~j :':'1. 13 -999:'''- 15. ~.'l9 O. 0 O. a O. 0 O. 0 O. e 
I .. ?>.';/.:;:.:: •.•• ('f., . 20:l.::>:2 -0. 6 24. e -9:'7:3:J_ 12. 49 e. 0 O. fJ 0. 0 e. e 0. a 
()-or: .. /;.~;:::/~··6 ;;!o:n:.:! -9. 9 32. 5 -~j~:;99. :t~'. 59 O. 0 a. a O. 0 0. 0 e. a 
I -("t':/;':~::/?h 20:~i:l. -0. 2 2:~. 5 :1. 0 (l,} 12. 8'~ O. a e.a e.a e. 0 o. 0 
() -~;,1(~/::··:~·.:,/·('6 ?f1: ~;~l -9. 9 33. '21 -S~-:l93. 15. 59 0. 0 O. 0 0. 0 O. a 0.1<:1 
1-~\' ..... ~ .. ;:'.··7':; ::;:1: :<~ O. 0 ;?4.0 -9SS::>. 11 .. 45 O. I) 0.13 O. 0 0. 0 O. 0 
r)-~·;;::,. /?::.; ..... ~ ..• (. ?:l: 3:-> -9. ~j ].;( ~.i -S939. 15,5:) O. 0 e. a 1.28. 3 e. e 1.28. 3 
J-·I(!t:·/;:'f:/?6 2:~ : ;-~e-; fl. :~ 24. (3 -9999. 1."(. ~,a o. (.) O. 0 o.e O. 0 O. '3 
[:t--O.:·/::!~~ .. I·i··6 2~: :~~5 -9. :~ 3f1. 11 -::J999. :1..5. 36 O. e a. 0 O. 0 O. 12) e. e 
1-·~.;.~:",··::~:~/;···6 IXt:O';:: I). ~:~ 24. a -99:·X·I. :1.3.54 0. a O. a a. 0 0.0 3.0 
ri--fi::::/;~:::-J/76 (to: '1::::: -9. ::~ 3:1.. 0 -9999. 12. 65 O. 0 o. 0 e. 0 0.0 O. (1 
J -\·'s/-:.:-:~, .... 76 1?1fl:4:? -0. ;~ 24. (1 :1e~:)n. 12. :14 O. 0 O. 0 0. e O. 0 O. 0 
[J -;?(; ..... ~··:~'&/·/6 (~O : .-;.~~ -9. :~ 3:3. ~) -9999. :1.1. 44 e. 13 o. 0 87. 4 e. 0 87. 4 
I "-I:::':;;/~'~S!/76 1,:".:: 2:~ -.). ~~ 24. 9 67'0. :1..0. 07 a. 121 O. 0 O. e O. a e. e 
f ;,--0 :~:';("";'~ ~.:I""'·?t:-:; la: 2:~ -~). 9 3:J:. 0 -9999. :1.:1. 61 0 .. 0 O. e 172. 2 O. (1 1.72. 2 
1 --(·1(./;:;~9/?6 :19::1.5 -I;:t. :j 25. fI -9~)99. S.7:t O. 0 e. 0 a. a e. a e. 0 
()-O6/?9.~;·'6 19::15 -9. 9 3:1 .. " -9::)99. 11.87 O. 0 O. 0 168. 4 O. 0 168. 4 
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(J-(-16 ..... ;::9 ..... i .. 6 
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()--nr:v·;~:91'(6 

l-fl6/;;~9/('6 
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[)- OS.· .... '::·S-</·?6 
I -~·:;;~; .. ··2:"::!/76 
()--j:' ~,/~~:'~/l6 

I ··r-':',.-··A::/7~:; 
[1-;\(::.-':;':0/('6 

1-0::-:/:;:;;-1/,'6 
r)-rl.::, .. '·:~i:l/(·';; 
I -- ~·::t:.r"·:!:~·~/7"6 

[j-,·:c:,····::':!'i/7f. 
l-·{·.it::/:i:f~""'('\~ 

()-C6 .. ·'·~:O/"'6 
1-·h::,ri:(V76 
D-()6/~~O/i·t:. 

1-·f=,:; .... ·~~:~1,/·(·6 
P-f!(=·/31t.i./?G 
1--\,16,"'-:;:(1/7'6 
[)--(: f~/: ~~0/,·ll:; 
] -n6;,·~tf)/(-~ 
p-n(·;/:~~:i/·?6 

1-(;6/:50/('6 
[)-fl';:;/~(:J/,6 

TINE 
(HR:IHN) 

20:00 
2(1: o!.~13 
20:47 
2fi:'-i7 
21:29 
21:29 
22:11. 
22:11. 
:;::~~: 54 
2~~: 54 
;:~3:35 

23:~~i 

~·)O: ~22 

(:)13:22 
16: 40 
16:4n 
17:44 
17:44 
:1::>';33 
:l({:33 
;W:i8 
~~l1: :1.8 
,,:1:0s 
;~j.: (13 
2;2::':12 
~'::2: (12 
22:53 
:<2:53 
2:$:40 
;-!3:4e 

J;:HHHKE; D=DISCH:-lROE 

TID€: 
<r't: 

-:to €I 
-9. ::' 
-f:), ('; 

-9. 9 
-0. ~: 

-::;.9 
0. (J 

-9. 9 
0. ~~ 

-9. 9 
'd. _.~ 

...... 9. ::J 
O. ::; 

-9. 9 
-~1. :~ 
-9, ~, 
-0. G 
-9. 9 
-0. ? 
-9, ~f 
-e. 7 
-9. 9 
-1;:).4 

-9. 9 
-0. ~! 
-9, ~) 

9. () 
-:~. :) 

O. 3 
-51.9 

lENPERATlIRE 
(DEGF:EES C) 

25.ft 
3:2. a 
24. e 
31. f1 
23. 7 
3J. 5 
24. a 
30. {} 

24. '" 
3:0. e 
24. e 
29. 5 
23. 5 
29, ::; 
;~:~, 0 
:n.e 
2f'.0 
28, (1 

25. 13 
3~s. ~1 

25, e 
32. 13 
25. f) 

32. 0 
24. :3 
32. (1 

24. 0 
31. 0 
24. e 
30. 5 

( 

CONDIJC1IVITY 
(1'1 JCRONI-IOS) 

-9999, 
-9999. 
-9999. 
-9999. 

390. 
-9::)99. 
-9999, 
-9999. 
-9999. 
-9999. 
-:3::j:"::~. 
-9999. 

7(~r( 

-99:':;9. 
120O, 

-9999. 
-99S9. 
-9999. 
-99::1:3. 
-~)9~j9. 

-99:':)9. 
-9999. 
-9999, 
-9999. 
-99:~9. 

-99::j9. 
-9999. 
-9999. 
-99::.j9 .. 
-9999. 

SANPl.E 
VOLUNE 
<CU t-D 

1.1;}. 07 
12. 1.3 
10. 07 
J3. 69 
12. 31 
:1-4. 29 
12. 75 
15. 07 
1:1. :1.0 
if:. 30 
:1.2.84 
:1.5. 59 
:1.4. 25 
:1.5. ~H 
1:~. 49 
:1.1..44 
ie.4:t 
1:1.. <4 
11.. 27 
12. 48 

7. 54 
11. 'H 
:1.1.79 
13. 51 
~:t. 79 
:1.0.76 
1.2. 4:':} 
14. 55 
12. 49 
15. 59 
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( 

DENSIT'/(NO. /10013 CU M ) 

TOTAL 
YOLK-SAC (EXCLUDING 

EGGS LARVAE LARVAE JUVENILES EGGS) 
-------- ------ --------- ----------

O. 0 0.0 0. 0 O. 0 13. 13 
0.0 e. (1 O. 0 13.0 O. 0 
O. e a. 6 O. 0 e. 13 O. e 
O. 13 O. 0 e. 0 13.13 0. €I 
0. I) e. 0 0. 0 O. 13 O. e 
o. \3 e. 13 713. e O. 13 713. 0 
O. I) 0.13 78. 4 13.0 78. 4 
O. 13 O. 13 66. 3 13.0 66. 3 
O. 0 e. 13 O. 0 e. e e. 13 
O. 13 O. 0 e. 13 0. 0 I), I) 

O. I) O. 13 O. 0 e. (1 O. 0 
0. 0 O. .-} 128. 3 O. 13 :1.2:3. ]: 
O. 0 O. 13 O. 0 O. 0 O. e 
0, 13 e. 0 188. 2 0.0 188. 2 
e. I) O. 0 0. 0 O. 13 e. 0 
O. 13 0. 13 87. 4 e. 13 87.4 
O. 121 O. 0 e. 0 O. 0 O. 0 
O. 0 O. 13 e. 0 0. 0 e. 0 
O. 0 O. 0 ('I. 0 0. () O. 13 
0, 0 0. 0 O. 6 O. 13 O. 13 
13, 0 e. I) 132. 6 e. 13 132. 6 
e. 13 13. 0 .87.4 O. I) 87. 4 
O. I) 13.13 O. 0 e. 13 O. 13 
O. e O. 13 74. 0 e. 0 74, 13 
e. 13 0. 0 e. 0 O. 0 O. 0 

O. " e. 0 93. e 13. 0 93. 0 
O. 0 13. 0 80. 1. O. 13 813. 1 
O. (} e. 13 137. 4 O. 13 137. 4 
O. 13 0.0 1.60. 1. a. 13 1.63. 1 
O. 0 13.0 64. 1. e. 0 64. 1. 
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J ._(.)':.' .... ;.:>:1 /?~. 
1:"<1;;' .. ';'1:1 /'('f; 

1-1;':/'/:1I/?6 
1>-<;,.·':: .. 1/;"'" 
l-Oi· ... · .. ·j.1..·"t~.:-;;.:;. 
I)-;Zj·"..· ...... (rl /~':'6 
] -~1:.t."·f.I:J./{·'6 
[)-(,'? .. o·,:U./l6 
1-07/;:·\;;'//6 
r,-,'j ;,· .... ·~·J.:'O,· ... 7~:; 
] --~':'·(·/:1.4/?() 
[)~:~ ;';" ..... :1.::; •...•. , .• f.. 
1-~Jl.·· .. :t4/;"6 

.. D-i;j'//:14/i"'; 
1·-~f~:",,···:1-i/'i·6 

()-C'(·.····:14/('6 
] ·-(1/ .... ·:1.:~,./·~· ... 6 
r.>-·n7/:1.4/l~; . 
I ·-O-:/:"i.4/i:'6 
()'''(1//:14/?6 
I -{1?/:1';/76 
[)·-fi;"/:t4/('6 

TIHE TH>E 
(HR:NIW (M) 

3;21: :;~5 0.4· 
()21: ~~~i -9,5' 
:1.~I: ::~9 -:) ? 
:1.9:29 -~j. 5; 
:;;:\:;:2:1. -0. 8 
~-~!j : ~::l -9. 9 
2:t: \)5 -H. e 
;2:1. : 0:) -9. s: 
21:4::,i -0. 5 
:~1.: 49 -9.5' 
2;2:3;~ -'). ~; 

:~2::;:2 -9.5' 
2'" ~ •. , • ...: .• c_ .. : .... -a. :1 
2~:22 -9.5' 
;n:59 (I, fJ 
23:53 -9. 9 
W'J:4;;~ n. ;;<: 
no: 4;~ -9. 9 
:1.,('; ;!:~ -I,}. E: 
:\'(. : 2:~ -H. .;. 
:t8: :1"":. -u. (' 
:i;3; 14 -0. " 
:H:l:~;;:~ -ll e 
:1a:~-;:~ -0. f; 
19: ,,~.t; -0. 9 
:1. ~~; : ':-;'l; -9. 9 
;.[:J : ~~;J; -0. " 
~O:!:~6 -9. 9 
2:L : 3:7 I-'l ' - _. c· 
21.:37 -9.51 

1 '" !NT f1i(E:.; D=,r> J :=':CHflRGE 

,I 

SAN?LE 
li:'}1PERfiTURE (:m~{)UCTlVIT't' VOUJI'1C: 
«()E:GREF5 C) (HICF:ONHO:3) (CU N) 

24. H -9999. 12. 49 
3~'.1. 0 -99::j9, :15. 25 
23. 5 2:~10. ::1. 73: 
:n,5 -99~~:9. 10. 93 
25. ~, -9:"--J~':'~.J. 9. I)~;; 

:$:1..0 -~;:i':S:9, .14 .. 28 
~!:" 5 -~9:"I9, 113. 07 
34.1.3 -99~9. :1.5. 5:l 
2~). 13 -9999. 12. 49 
::n.o -::JS·9~~. .14. ~;5 
24. 5 -9~:J:7~..j. 3. 7.1 
3~. 5 -9::~iS-9, 13.69 
24. 0 -99:~'3. 12. 49 
30. (I -99:j9. 15.2!.:i 
24. 5 -:)9:"'9. Hlf1{' 
3(\ 5 -9999. 15.~5 

24. 5 ;;!O5. .12. 75 
3:L iil -9999, :1.4. ;;!9 
2? ~) -9S~:J9. :1.0. S~, 
3::,. Ii) -S9;~9. 13. 5.1 
;;':4. f.t 2U3. 12. 58 
32. e -995'9. 1'$. ~;:t 
:e? e -9::;:99. 8. 97 
3:1. e -9505<9. .12. 82 
26. 5 -9999. 9. 05 
;:~8. 5 -99::19. j.2. 4e 
2f;. (I -99:0;9. 1:1. 4~; 
:m.0 -'j:-'!:':J9. .12. 48 
26. 13 -99;'9. 9.05 
3:1..0 -9999. .13 . .17 

2.3-8 

( 

DEN:3IT't'(NO. /:1.000 CU M ). 

TOTAL 
YOLK-SAC .( E>-;CLUD 1 NG 

EGGS LARVAE LARVAE JUVENILES EGGS) 
-------- ------ --------- ----------

e. 0 e. 0 813.1· 0. 0 Be.1, 
0. 0 e. €I • :1..96.8 O. 0 1.96.8, 
o. e 0. 13 e. e e. {} ~.e 

O. 0 o. 0 0. 13 O. e 13, (l 

0. (1 0. 0. e. ~) O. e O. 13 
~l e e. 0 0.@ 0. 13 ,0. (I 
a. 0 O. 13 0.13 O. 0 ,0. e 
e. 0 0.0 O. 13 e. 0 O. 0 
0. 0 0. 0 0. I) 0. e 0. 0 
0. a 3. (1 B :1..37.4 0. e .13?'. 4 
3.0 Ci:1.0 O. 0 O. €I O. i:"J 

e. 0 O. 13 e.8 0. a . 0.13 
0. \1 e. 13 o. {} €I. 13 O. 13 
(1. e 0. 0 1) 328. fa 0. e 328. 0 
0. a 0. e 99. 3 a. 0 $9. 3 
0.0 0. 13 (I. 0 13.13 0.13 
13. 0 e. 13 :(.1.13 0. H O. 0 
O. 0 O. 0 7ll e; e. 0 713. 0 
e. 13 O. 13 O. 0 e. ('1 13. n 
e. Ii) e. 13 e. 0 e. I) 13, 13 
6. 0 0. e 0. ({I e.e e. 0 
e. 0 0. (I 0. 0 O. e e. 0 
\1. 0 O. {} e. 13 e. 13 0. 0 
e, fa e. 13 ('1. e 0. (I 0.'!! 
O. 0 0. a e. 0 0. '" e. 0 
O. 0 e. '" 0.0 0. 0 O. €I 
0. 13 0. 0 O. 0 0. (3 f). 0 
e. a 0. \1 e. 13 e. 11 I 0.0 
0. 13 H. (I 0. e 0, 0 O. 0 
O. 1.3 0. \1 H. 0 e. 13 e. 0 



( ( ( 

I 

HHlTE f'EF:CH 

DENSITY<NO./10ea CU M ) 
----------------------------------------.-:----------

SAMPLE TOTAL 
S'IAlIOU- TIrlE TIDE TEt1F'F.J-IATI.IRE CONDUCTIVITY VOLUNE YOLK-SAC < EXCLlJfH NO 

D:'1TE (Hi;:: NIN) <r-l) <DEGREES C) (MICR(lMHOS) <CU N) EGGS LARVAE LARVAE JUVENILES EGGS) 
.... --~------- -------- ----------- -----~------- ------ -------- ------ --------'- ----------
) -0<"/14/{"6 22: ~~tS -0. 4 24.3 2\710. 9. 99 e. e o. a O. 0 O. a O. a 
fo-O,'/14/,('<S ;;~2;:1,6 -9. ~. 3:1. €I -9999. 1s. 51 e. €I O. €I O. 0 O. 0 e. 0 
j -fr//:1"~~/76 22:t.:::;. -9. ,: 25. 5 -9999. :11. 45 O. 0 O. 0 '87.4 e. 0 87. 4 
p--n;;'/J 4 ... 76 22:59 -9. ~) 28. (} -;:'<9::>9. 13. 86 e. 0 0, 0 O. €I 0.13 O. 0 
I ~-~~t(~/,.l4/"~6. :;~3: .:t2 (:. n ;;::6. e -;39::":."1. 10. 76 0. 0 O. €I O. (:) O. €I O. 0 
(>-,0//:1.4/,( 0:=; 23:4~~ -:).9 3:1. 0 -9999. 14. ~)3 O. 0 o. e O. 0 O. €I e. €I 
I. ~-;;·l"l/:1 ~1i .... a"i·6 f:H3: ?-~i O. ~~ 24.5 209. :1.2. 53 O. 0 e. 0 O. 0 0.0 fj.0 
r,-O',7 /:1 ~~ .... ,a~ .... F. 0~l: ~:5 -9. 9 29. 13 -9999. 14. 55 e. 13 O. 0 0. 0 e. 0 (1. 0 
J ~~~-:-I'?/:1 ~'~/(:>6 :ti": 0:::: -0. <I :::? (1 -95'~·9. 1.1.. 45 e.0 e. 0 O. 0 O. 0 e. 0 
[)- ~ i ~':-/:l ~:i .... ·~;·f. 1 t': f:::: -9. 9 3:3. \3 -99::)9. 14. 55 e. () 13. 13 0. 13 O. 0 O. 0 
! -,~:~'("/J ;:;/'/6 1.::-):0!O1 -13. t: 27. f:) -9999. 9. :,u e. 13 0. 13 13.0 13.0 £. €I 
P-~:f/.""~ ~jt"'/f. 1:;::: 0(') -'9,9 :;;::t. 5 -9~'~9. 13. ~i1 e. a a. €I a. 0 O. e O. 13 
J -~1'?/:'1 ~'~/;':-6 :1.*:::41. -0. ,;10 27. 0 -9999. 7. 05 0. 0 e. 0 O. 0 e. 0 0.0 
()-'~"'/:1 ~/l~ 1t: : ~t1. -9. 9 :n .. 5 -9~99. :12. :"(,,, O. (I 0. 13 O. 0 O. 0 €.1.0 
1-;:., '? /:1 5/75 :19:24 -(=i, 't' 2';>. (-) -9999. 9: fj5 e. a 0.0 o. 0 e. 13 O. 0 
P_(i"/ .. ,a'l ~ ..... ·T6 :1~): 24 -9. ~) 33. 5 -99::'19. ':1.2.82 iii. 0 O. 0 (I. €I a. 13 0. a 
l-'~'({"'."":~ ::.j/"('f. ~"~\ : (!~:l -0. 0 2/.0 -9~:)99. 9. 05 O. 0 e. 13 O. a (I. 0 O. a 
D-r!~,'·."· ,j ~:~//6 ~;::~i: f)!) -<to ~) ]~,i. 5 -~.':~99. 11. 44 O. €I 8. a 13.13 0. 0 13.0 
l-;:;~"'/:i !~;.""'/r: 2~:'!' 0.:;';': .. -e. ~) ~(), 5 -9:~S':1. 9. C~3 o:e 0.13 O. 3 0.0 e. til 
r.,-(.(,"/j ~""7t~ 2C~ ; ~~.(:-: -:';'.9 - ...... 1--

~o .... ) -9~~:.=t9, 12. :1.3 o (1 0. €I O. 0 O. 13 O. a 
r - f.? /:1 ~··/"{,f. 2.t:!:"i2 -'2'. ~~ 27. (I -:::~9~I:j. 9. 85 O. (I O. (I e. 0 e. 13 0. 0 
P-·~.I~·:·/.1 f:/i'6 21.: ~}2 -9. 9 36. 5 -999:3. :1? ~ .. :> -. ' .. '~ O. 13 e. 0 e. (I e. 0 O. 0 
J -{';"'//;t ::-::4"'l~ 2;:~: :~4 -0. ~) 26. (I -9399. :11. 45 O. 0 o. 0 0.0 0. 0 0. 121 
i)-f)? /:1 ~ .• /~,,~=\ :?;~: :;:4 -9. ~l 3:$. ('1 -9:3:)9. 1.3. 34 O. (I O. 0 75.0 O. 0 75. €I 
] -(:. //:1 ~",/~""6 :;::~: 1.6 -0. :~ 26. n -999:3. :i.0. 07 0. 0 0. 0 13. 13 0. (I e. €I 
()-~:r/ /:1 ~.~,/{"f. ;:':3:~6 -9. 9 33. 5 -9999. :14. 83 0.0 O. 13 0. 0 (I. 13 O. 0 
J -<1//:1,~';j/i,(:. ;'!:.~ :5i" -~i. :~ 26. 121 -999:."1. 10. 07 (1.0 O' 0 0.0 O. 10 O. 0 
P-CI'?/:\ ~./·(6 23:57 -9. ~) 3:1. 0 -9999. 1.4.2121 0. 0 0.0 O. 13 O. 0 0. 0 
!-(:/ ... ··:16/?f. 00:38 fl. n 26. ('1 -9999. 12. 75 Q. 13 (I. 121 O. 0 (I. 13 0. 0 
{)-·0 .... /;1 i:·/Y6 H~): 3(:. -9. 9 31. 0 -9999. j.4. 55 O. 0 121. 0 O. 0 e. 0 0. 0 

1 = nHf-IKE; [>=f>l SCHliRGE 

2.3-9 



( 

STRIPED BASS 

[)ENSIT' .... <NO. /1000 CU M ) 

SA~iPLE TOTAL 
STAT I flN- THiE TlDE TENPERftlLlRF.. eONf)UCT I V I T',' VOLUNE ' .... OLK-SAC (EXCUJDWG 

r)HTE (HR:mm (1'1> ([)E(iRf:ES C> (H I CFWi'lHOS) (CLI 11) EGGS LAF~""AE LAR ..... AE JLI ..... ENILES EGGS) 

---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
1-06/1-13 ... 76 23:39 -0. e~ 1.6. Ii) -:~999. 12. 10 0. 0 O. 0 O. 0 0. 0 O. 0 
l)-~=1~:=:., .. ,·,~~/,("6 23:39 -9. 9 1't, 0 -9999. :15. ;.~~) O. 0 O. e e. 0 0. a 0. 0 
1-06/(1"/"'';; 0(1: ~::3 -0. 3: :t6. ", -~1:79~j. 11.. e:~) 0.0 €I. e 0. 0 a, 0 O. 0 
t)-OS/i"4/?r::;; 00:~;3 -9. 9 :1;.1". fl -9999. it: ....... :: 

J.I1 ..... 0. 0 0. 0 O. 0 e. 0 O. 13 
I -(l(,;/O::V7"G 1.::t : 4 ('I -0. 9 22. 0 :135. 12. 1'0 O. e O. 0 0. 0 O. 0 0.0 
r)-klf./(I::J(~·~""6 1:S: 4),.\ -9.51 2~::t. l'1 -99:=151. :1.1. ::"6 e. 0 e. 0 0. 0 e. 0 O. 0 
I -'(1.:: •.. ,'(I:.:'I//f, :l4:};:.l -1.. 2 21.. 0 :130. H.80 0.0 e. 121 0.0 0. 0 o. 0 
[)-~,.~.,/i·19/Y6 14:38 -9.51 28. (1 -95199. 11. 53 O. 0 0. 0 0. 0 0. 121 0. 0 
I -f:6/"ft~':("'l'5 j.!:',:25 -0. ~; :19.5 130. 12. 50 O. e 0. 13 e. 0 O. 0 0. 0 
r.i-(·~';.·····?·l:·.J .·"'~"6 :1.~): 25 -9,51 28. (1 -9999. 11. '14 0. 0 O. Ii) 0.0 O. 13 (I. H 
1· .. ·::,::/.::;) ... 7.::; 1.6:2:<) -1.. B 1,:;.0 1313. 1.2.70 0. 0 O. 0 O. 0 O. e 0.0 
[::-t~; :; ..... ,~·1:~/7~:. 16::;:0 ..... :3.9 2-1. :;Oi -9999. :1.1 .. 44 O. 0 O. e 87. 4 fl.O 87. 4 
l-·~:::~)/:;I:~~ .. ·~~ .. 'f. :\.7: 1.6 -fl. 6 17. e 1;~5. 1.2. :Hi O. 0 (1.0 o. (:1 o. <1 0. 0 
r)-O~~.·,··C19/·~7(, :1.7::1.t=: ..... ~I. 9 ;;;:6.0 -99::!:·~. 14. 55 o. 0 O. 0 0. 0 O. 0 O. 0 
r -~~t:·.~;/fl::.Jl··i"~; :t8:f.3 n. 0 1'1. 0 12:;'). 11. 90 O. 0 o. 0 0. 0 0. 0 O. 13 
I )-~)I.: •. ""~·1::;/"l6 :18:5~ -~1. 5' 0-' c 

.:...~ .... ' -95j~)9. :1.5.59 o. 0 EA. 1 .64.1. 0. 0 128. 2 
) -~,~!.::."···(I::.I",,,··;"'6 J::-:3:-> 0. 3 1i'. ('I :1;;-'0. 1.2. :::0 O. 0 O. 0 e. I) O. £I 0. 0 
[}-r.~,:~·,.""(I)/·l~ :1.9:35 -9. 9 ;.~(." 0 -:~~999. 15. 59 O. 0 128. :; 0. 0 0. (I :1.28. 3 
1 ~-~·1~/·(:1:":.)/·('6 20:19 -0.1: :1].0 1~:~). :1.2. 00 O. () 1.66. 7 8. 0 0.0 166. 7 
[:a-(~:::./(i9/ ,''; 20: ;1;-! -9. $; 28. '" -9~}99. 14. ~i~j O. 0 e. (1 o. 0 e. l.1 e. 0 
I -Cli: .. ·'i:j::::'/?6 21. :fG O. !:. :1.7.5 :t~:O. :U .. 60 0.0 O. (1 0. 121 121.121· 0. e 
["t-n:~~/09/~·"6 2:1:03 -9. ~;: ;)~l. 0 -99:~.;~~. :l4. ~;5 13.121 n. £I 0. €I 0. I) ('1.0 
1-1;:1;::./:10 ..... ,'5 17: :1\") -L (I J.9. 0 :13:2. 13. 50 u. 0 O. 0 e. 13 u. 13 O. 121 
()-flf:.·· .. 1 f1 ..... ·;.··6 :1]: :l ft -9. 9 27. 121 -9999. 14. 55 o. 0 0. 0 O. £I O. 0 O. 121 
1-0::= ...... :; i·V('6 18:(1(1 -0. IS 18. £I 1~e(:o. 12. 413 O. 0 80. 6 80. 6 0. 0 1.6:1..2 
[)-f;·::: .. '·:1 ;'1/('('; :18:00 -9. 9 2(;' .. 13 -99:'19. 1·t 55 o. 0 O. 0 O. 0 O. 0 e. 121 
1-(.1(::,...·:10/76 :if:: ~;t{J -0.3: 11'. 2 1313. 12. ~~0 O. 0 0. 0 O. 121 O. 0 e. 0 
[)-·f:c:..····:l (1//';:; 18:!".;;,a -9. S' r,I-' Ie" 

~.J. oj -9999. 13.51· O. 121 0. 13 O. 0 O. 0 O. 0 
J --06/:1 0/(,6 28:;;;:5 O. :1 :1.8. 2 :1311. 12. 10 O. 0 e. 121 e. 0 0.0 O. 0 
D-(J6/:1..1 ..... 76 20:25 -9. $: 22. 5 -9999. 19. C9 e. 0 o. 0 e. 0 0.0 O. 0 

1=INll'll(F; l)=DISCHIOJRGE 

2.3-10 



( 
\ -'( ( 

STR I PH) BASS 

DEN5IT'y<NO. /10013 CIJN ) 

-----------------------------------------------~-
SAr-tPLE TOTAL 

STftTION- TINE TIDE TENPERfIl LIRE CONDlJCTIV I T'j VOLlJf'lE YOLK-SAC (EXCLUDING 
DAlE (HR:NIN) (fo1) <DEGREES C) (t1I CROl'lHOS) (CIJ 1'\) EGGS LARVAE LAR ..... AE JU ..... EN I U::S EGGS) 

---------- ..... _------ ----------- ------------ -_ .... _-- -------- ------- --------- ----------
1-(16/;10/76 21.:~9 e. 3 18. B 1313. 11. 913 0. e 0. 0 e. e e. 0 e. 0 
[)-I;l(,>/l (o.i ..... f·6 2:t:09 -9. ~I 23, 0 -9~-)99. 1~_ 51 B. 0 O. 0 0. 0 0.. B 0.. 13 
] -1'1.; ..... :1 (1,"('';; 21.:55 f.1. :!: :18.0 :132. 13. 40 e. 13 13. 13 O. 13 e. 0 El. 0 
[)-i·l';';/;"! (I/('S ~:1. :~.5 -9. 9 23. 5 -9999. 10. 76 O. 13 0. 0 9:~. 0 O. e 93. 0 
I -06/:1 'ii/f'';; 23:l9 O. j. 1<".:. e J:H .. 12. (;0 O. 0 O. \3 O. 13 0. 0 0. 0 
1:,-0.;::./:1 rV76 23:19 -:OJ. ~) 20.5 -9999. 15. 07 0. 0 0.. 0. O. 0. 0.13 ~3. 0 
1 -·\?16/:1.:1 /(,6- 0i3:(G e. (I :1.8. e 1.32. 12. eo O. 0 0.. 0 0. 0 e. 0 0. e 
[)-(1(';/:1:l /76 ';;u):fH -9. ~I 2:1 .. 13 -9999. 15.59 O. 10 e. 0 0. 0 0. 0 O. {-} 
}-(·If./:l1 /(,E. 1~I?I: 45 -0. :;~ 18. (' 133. 12. (ojl) e. 0 e. €I o. e o. 0 O. 0 
r)-\·:.;:,/:1:I/;.'oS >:10:45 -9. 9 2:1. (1 -99519. 1.4.55 O. e 0. 0 e. 0 O. 0 e. 0 
J -~(."I·; •. ···:1 t./~~"6 :17:12 -0. 3 2:1.. () ::150. :'_0. '11 O. (3 :1.92. ::I. Ra 0.0 j,9~. :1 
(:"-+i~: ..... ·j f,/~"A :17:J2 -~'. ~l ~::::f::. 5 -9999. 14.55 e. 0 O. 0 O. 13 O. 13 0.0 
1-«.;'::/:1 6 .. '76 18:02 -(1. "I ~(1 .. 0 1.50. 10. 13£' 1:1. 0 O. e 1:1. (\ 0. 0 O. 0 
r.)-~(:6('··j f./"l6 :l.lC:: (~2 -9. ::1 2:::.5 -9999. :1.2 ... ::: e. 0 0. 0 ,S0.2 e. 0 80. 2 
I -("f~:·.,"":1 6/~"'6 :t.t:: 53 -e. 6 2:1. ~) 145. 13. 76 O. e 0.13 ~n. (1 0.0 93. e 
()-f\~;/l 6/i"6 :tf-j:~j3 -9. ~l ;:~9. 0 -9S~'19. :1.2. 48 e. e 0. 0 48H. 9 O. 0 4813.9 
1-·e·{./.l€. ..... "(·6 l~J; :i:9 -0. 8 22. 0 =1.~;H. :10. £11' e. 13 :1.98. 6 :1.98, 6 e. 0 397. 2 
f.:o-O{:.,.':16/(,,6 :t:'J: 39 -9. ~) :W.5 -99S'9. :I.2.'W e. €I B0. 2 641. 2 O. 0 721 .. 4 
J -~:::S/1 f::/?E. ~'(j: -;!4 -0. ~l ~~:1. 5 16(1. 8. 63 0. (:) 347. 6 2~~1. 8 O. 0 579. 4 
/.:·-f.1\'./:1 (~./('F. 20: ;~4 -9. 9 30. 5 -99::-j9. 1:1. 44 £1. €I 0. 0 6:1.:1. 7 O. e 61.1.7 
1--~1f..l:1 6.",";:"6 ;?j ::1. ~i. -0. B 21. 5 :l,45. 10. 07 0. 0 0. 13 O. 0 O. 0 e. 0 
t:o-(;~;:/:l ('./?6 21::U. -9. 9 30. 5 -9999. :1.2. 'W 0. 0 O. 0 :1.60. 3 O. 0 :1.68. 3 
) -ll,=,/:16/16 ;.~;.~; 3f; -0. " 2tl.5 140. 9. 39 e. e 106. 5 13.0 O. 0 :106: 5 
c·-·;;::i-:.· .. ·j 6/~~'6 ?2:36 -9. ~l ~?9. (1 -999:'1. :1.2. "l:3 e. e O. 13 24H. 5 O. (I 240. 5 
.T -~~f: ... ···16/~ .... .; Zt:·10 -0. -I ;;:0.0 138. :1.::2.84 o. 0 0. e 77. :3 O. e 77. 9 
[)-~:·I!::./J61'···i"6 ;~:::;:4fl -51, 9 JA.O -9::!9:'J. 15. 3:3 O. (1 O. 0 65. 2 e. 0 65. 2 
1--~,~/J·;;O/:···6 fKj:2:t. -0. ;~ 19. 5 130. 1i. 71 O. 13 O. 0 (1.0 0. 0 O. 0 
[j- (.6.·· .. :1 / (,If 'f. ~iO: 2J -9. :i 24. n -9::"9:3. :1.3.51 e. 0 O. 0 O. 0 O. e e. (1 

1- (16/:1 7/,';;" 16:48 -0. 2 ?1Z1.5 150. :1.0. ,,)7 O. 0 0. 0 O. 0 0. 0 e. 0 
()-Of./;1 '//("f. 1.6:43 -9. 9 28. 0 -9:7199. 15. 59 0. 0 0.0 O. 0 O. 0 O. (I 

]::INTAI<f::; f>=()ISCHARGE 

2,3-11 



( 

5', R I PFD (=:1'6:::: 

DEN5IT'r'(NO. /1000 eLi M ) 

SRt'1PLE TOTAL 
S'l ffll ON- TJlt,E TlD!: TH1PEI<ATLlf.~E CONDUCT I V IT'r' VOLIJt'lE 'l'OLK-SAC (EXCLlIDIUG 

DfilE (HR:i'iIN) (N) «(;E(l:<FES C) (l'1 I CROl'IHOS) «(;U M) EGGS LARVflF- LAF<VAE JUVENILES EGGS) 
----_._---- -------- ----------- ------------ ------ -------- ------ --------- ----------
I-f\f;/:! 'l,,76 17:2'D -0. ] 2:1.0 160. 1.0.07 O. 0 O. 13 a. e 0.0 o. 0 
[>-nt:;~J'J7 ..... ''( .. .; 1'(': :/:~ -9. ;t 2~i_ 0 -9::)99. 13. 51. O. 0 0. 13 222. 0 a. 13 222. 0 
1-"'1(~/J? /?6 :13:(;9 -0. 4~ ;::~:L ('I :t:i'~l. 1:1. 45 O. 13 O. 0 O. 0 0. e fl. (1 

[.:-r;·:./J.~~·,,··i'6 10: ~19 -9. 51 2;:::, (l -~;999. 1~~. 82 (1. \3 O. 0 :156. a o. 0 :156.0 
}-':,.':'./:1 ;·'/·l6 :1~:: 49 -~l ~: 19. 0- :I.'?O. ~). 73 e. 0 a. 0 3. (I O. 0 o. 0 
1) .... i::t:.::.····ll/"l6 H;::49 -9. 9 2::1. (3 -9999. :B.36 O. 0 O. a O. I) ~). a 0.0 
1-(:~·/J7./7 0. 19:2"(, -0. (' 2:1.. 5 15t( :1:1. 45 O. 0 o. a 6:1:1. 6 O. 0 61.1 .. 6 
[:r--,;~;.':~/J '//;~"6 :1.9:27 -~). 9 27. 0 -99::19. 1.2.22 O. 0 e. 13 4(19. 2 O. (} 40:3. 2 
l-f'·.::'/:l '/,?6 :;-;-1): (:1.::1 -0. f: 2:1. 5 1:::0. 9. €IS O. (I 0.13 :U~1. 5 0.0 He. 5 
J>-~ '; :.;,..':J.; .......... ~ .. [-. ;:~) : (1~l -9.51 2~·;·. 0 -999;:". :t~:. 43 0. 0 o. (} $0. 2 O. e 8H. 2 
r -'(X~/~t ;1' .... ::"(. :;;::;:\: ~.(1 -~.l. :;; 2;'·.0 -9999. 9. n O. 0 2C5. 6 O. I) o. (} 203.6 
p .... (: . .; ..... .1 '/ .... ···~'·6 2L3:5a -9. 9 2'1. €I -9999. :12. 74 0. I) fl. 13 fl. €I 0. e O. 13 
1-(1 ~ ..... ·:1 .? ..... ~ ... ..:. ;:;:J: eo:'! ":':1. ('I 2;::, (1 1 ~':;3. 1:1.. 79 0. 0 O. (} :t69.6 O. (\ :169. 6 
r .. --(r5/:'-//'/6 2J:~;9 -9.51 2i'. 5 -9::'~~,~9. :t2. ::;S' ('l. e e. f1 o. \) o. (} 1'1, 0 
l-\;~) :.,,/.1 7 ..... ·,'€. 22:4B -'!?J. $1 ~~J. (I :1:3S. :1.0. G7 O. I) 153. 6 297. 9 0.0 ';:96. 5 
r.··< .. s/J ll,·E. 22:<';1) -9. ::.1 ;;~::,. !:' -9999. :1.3. 69 O. 0 0. (1 5:34.5 O. (3 534. 5 
I -(Y:;/.t //"('6 ~::<: 22 -0. :c: i<=). (1 :1.45. :1.0. C1? O. 11 99. 3 89~~. 7 e. 0 993. €I 
[:---O:;/j (' .... · .. ,?f. 2?- : ~~:;~ -9. 9 2;::::. (l -9999, :13. 51. 0. 0 37'0.0 296~. e 0. 13 666. 1'1 
I .... c~ 7 ... ···) -;" ..... '/6 27~: ~1:9 -no e; ;:::0. (J j ·lf~. :12. 34 O. €I 623. 1. 3f)9. 4 £1. (I :lOJ :::~. 5 
\.:.-\:"::/1; ',/7C :?3: !:<:~ -~~. 9 ;:~6. f:1 -~'-;:~99. :14. ;:':1 fl. 13 6~? 5 :1.~~:t:: •. 3 O. ~) 1:;>82. 8 
J -··i.::::/.1~:·V··(·6 ~~~1: ~a leI. 4- 20. fj :13!). 12. B4 0. "" :155. S ·ri'".9 O. 0 2:n.7 
o--r~ .. ~;~·I:.I '~: .... '(:>~:, 0(1 : o.lf.l -9. $' 2!:' •. (\ -9:~99. i.4. 55 O. 0 68. 7 206. 2 O. (:I 274. 9 
I -(1':~""';:;-~:{/'/6 :16::i-~i -Cl.t:: 2~. I) -99:""9. 1.4.25 O. (1 O. e o (I O. B 0. 13 
[j .... ,·I:;:: .... ·;?: <,.'/f. j.~:35 -9. 'E! 3:1.5 -99~.I9. 1.6. fA O. €I O. 0 0. a O. 0 B. (I 

I -~·,;.:/~,~:':/·?'S 17: :~:8 -fl. 4- ;~;? 1 -9999. :1:1. 45 0. £1 O. 0 0. 13 O. 0 O. 0 
O-HS.···?~·: .. · .. ·~·:- f. :1. j': 2:3 -9. '" cd .. (l -9:'1::·:~. 1.6. 61 O. (1 O. I) 121. €I O. 0 e. 0 
J -~i''':;'''';:'':(''''~'''6 :/::::::1..1 -0. :<: 2:1. 8 15(1. :::;.83 fl. 0 O. 0 fl. 0 O. 0 O. 0 
[)-fI6/;:~:::/i·{:. 1.f): :1.4- _~~. ::1 :<>1.0 -~J999. 13. 51 O. (I O. 13 74. I) fl. 0 74. (I 

1--06/;~'3""'?t:; 1.9: (10 -0. :1. 2:':L 0 -9:;'99. 1.2. 4~~ O. (:I 0. 13 80. :1. O. (3 80. 1 
r··-f~f../;~·~:~ ... ··76 :19:0fl -9. 9 :U.0 -9999. :14. ::.5 O. 0 O. 0 68. 7 e. "" 68. 7 

J '" I r lTflKE; r)"'D I 5CHARGE 
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( ( ( 

SlRIPE[I BASS 

DEUS IT .... < NO. /:1000 ell 1'1 ) 

SA1>1Pl-E TOTAL 
SHnWN- HME TIDE TENPERftTIJRE CONDUCT IVIT .... \lOLlII1E .... OLK-SAC <EXCLUDING 

f);=!TE (HF:: !'lIN) (1'1> <f>EGRE.ES C) (1'1 I CR0I1HOS) (CU 1'1> EGGS LARVAE LARVAE JUVENILES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------ --------- ----------
I-n6,···2~~/~~6 19:42 -0. :'1. 22. 0 -9999. 1.4. 08 O. 0 O. 0 355. 2 O. 0 355. 2 
r>-e,:-;(;!~Y?6 :t9:42 -9. 9 31. 0 -99::'9. 1.3. 17 O. (I O. 0 O. 0 O. 0 0. 0 
I -O:S/23, .. ·~;o6 2D:26 O. ~. 22. ::; -9:';'9::). 11. 0:1. O. 0 O. 0 272. 4 0.0 272.4 
r)-t!f.l:;;.':'!·: ..... ?6 20:;--:"6 -9. ~I 3:l.5 -9999. 15. :n O. \3 O. 0 326. 1 0.0 326.1. 
l-e6 .... ·2:~.· .. ·~·:06 21 :1fl O. ::! 22. 7 :;~20. 12.49 O. '21 n. \3 240. 2 0.0 240. 2 
[)-;;"6/?:-;/'('6 ?1::Hl -9. 9 31. 0 -99:'J:~. 15. 33 0. 13 13. 0 :1.95. 7 e. 0 195. 7 
1 ~f:I;;/?~~,"'~)'6 22:27 0. 0 23. fJ -99::';9. :li. 45 O. 0 e. 0 174. 7 O. 0 :1.74.7 
[.>-e5/.;~~s/;;·6 ~~2: ?7 -9. 9 29. 5 -99::;9. :1.4. 03 0.0 71 .. 3 71. :3 0.13 142. 6 
1-(·1f,/21./?f. ~:3:n,=-; -0. 3 22.5 -9999. 9.8:1 O. 0 O. 0 509. 5 0. 13 509. 5 
(}- (·1::·/;:-~::t/'?6 23:08 -9. 9 2"(. 5 -99:;-;::". :13. :17 fl. 0 75. 9 75. 9 O. 0 jS1.8 
I -~:1':',,"·;~:~/(,,6 23:55 -0. 4 2~~. (') -9999. 12. 49 0.0 0.0 640. 6 O. 0 640.6 
r)--~:::: .. ""-;·:</~·"G . 23: 5~. -9. 9 2,::.5 -9999. 1.5. 0(' fl. (1 0.0 398. :1. O. 13 393. :1. 
t. -~·~1:-./;;'~4,,"'(~6 O~3: 35 -a. 5 2~.!:. :1. ~,::t:)O. 13.54 O. 13 O. (I 0.0 O. 0 O. 0 

f'···(1:'·/;:!.4,'?f. (10:35 -9. :) :;;~.I. (I -~9::;9. :1.5.59 O. (I e. €I 19~!. 4 O. 0 :1.92. 4 
I-n;"; ..... ~···l/l6 16:28 -,~. 9 24. 5 :1 f.;;-,. 1:1. 27 O. 0 0. 0 (1. 0 O. 0 O. 0 
f)-':·j6.· .. ;:.:4,/t'6 16:2n." -9. 9 ];~. 5 -999::::'. ;j 3.7,' O. 0 O. 0 O. 0 O. 0 O. 0 
1-\~"'·/?4/·l6 1.7::11:1 -'~1. 7 2~? 5 -9999. 12. 49 O. 13 O. 0 e. 0 O. 13 a. 0 
fi-Cr; ..... ·f~:.:.:; /~'?6 1.7::1.0 -9. 9 ]:2. 0 -9:::;'~J9. H. 55 O. (\ 0. () O. 13 O. 13 e. 13 
1 .. ;:·1~,.-~···1·//f, :t;?:51 -0. ~, :;~:=-=. :5 -~I~:.c::-J9. :11'1.76 O. 0 0. 0 9]:. (I 0. 0 93.0 
f)-flf"'/;~""1/~"'6 17: ::':; -::... ~~ :SJ. (-) -9999. :12. f.!:=? O. 13 0. f1 O. 0 O. I) O. (I 
l--(·rl:=./;~·:':~'''··~(·E. 18:36 -~1. :~ 22. 5 -:::;'99::;'. 15. :n o. 0 e. 0 O. (I 0. 0 e. 0 
[:'-(.11:;·'/;;'4'/(,6 :1.3:36 -~-). ~) 3:1. 0 -99:)9. 16. ~::~ O. 0 o. 0 0.0 O. 0 O. 0 
l-():::./::?--i·/'?f.. :19::16 -a. ~ 22. 5 -9999. 10. 24 O. 0 fl. 0 97. 6 e. 0 97. 6 
1)-(:1~:./::;:4/{·6 :1.9::16 -9. :3 ;;:~9. (I -$1999. :1.4. 73 O. 0 a. (I O. 0 O. 0 O. 0 
I -·()6/;~··l/;'·6 20:04 0.0 22. 5 41.0. :1.1..97 O. 13 0. 0 :1.67. 2 0. (3 :167.2 
[)-O6/;~4.""'/6 2t;;: ~i4 -9. ~~ 29. 5 -9999. 15. :':i9 O. 13 64. 1 3:,'!.{l.6 O. 0 384. 7 
J -(i( ..... ·;.::.:ll76 ~:O:45 O. ~L 22. 5 -99~..j9. 11. 27 0.0 0.0 354. a o. 0 354. 8 
[)-t6/;':4//6 ;-:O:4~ -9. 9 ~::'1. 0 -99~9. 15. 25 O. 0 65. 6 7:37. 1 O. 0 852. 7 
1 -\·j6/;=::4,/-;'·6 ~:?: :11 O. :L 23. !:. -9999. 12. 14 O. 13 O. 0 :1.64. 7 O. 0 164. 7 
(i- (16/;?4/,'6 22::I:l -9. 9 30. a -9999. :15.25 O. 0 o' 0 65. 6 0.0 65. 6 

1'" 1 raj·ME.1 [)=I> I SCl-lflRGE 
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·'f ( 

STRIPEI) BASS 

DEN5ITV(NO. /10013 (,:U /'1 ) 

5AI'1PLI: TOTAL 
SlAT JON- nnE TH>E TF/'1PEF~ATliRE CONDllCnVITV VQLlfNE YOLK-SAC (EXCLUDING 

[;'i·nE (HR:N1N) (~1) WE(if,:E-.F5 C) (N J CF~Ot·tH(5) (CO 11) EGGS LARVfIE LARVfiE JUVENILES EGGS) -----_ ...... _--- -------- ----------- ------------ ------ -------- ------ --------- ----------
1-(1';:/;<:4/"('6 ~~2: 53 -0. :l 23. 0 -9999. :1.3.19 O. 0 o. 0 151 . .:; O. e :1.51.. 6 
[)-o·,'./-;:4/"l6 2~!: !:.3 -9. 9- 29. 0 -9S::)9. 1.1C" .-.~ .".}. ,:...J. (I, 0 e. 0 :196. 8 O. {~ :196. 8 
I -O6/::~4/"('6 23:35 -0. j 2:s.0 -9399. 1.2. 49 0.0 O. 0 80, :1. e. 0 813. :1 
D-~~S .. "·:~4/'''r:; ;'t3:3~=' -9. 9 2~. n -9:17;19. :14. 55 O. 0 O. 0 O. e e. 0 e. e 
I -·~·~;;'''··~:·.'.:::l/(·::;', (;~\: j 8 -0. J: 23. 5 -999:~. :10.07 e. 0 O. I) 297. 9 0. e 297. 9 
(:'-C'S/?=':,/i'6 (:!:):18 -9. 51 29. 0 ..... 9999. :14. 5:5 e. a O. 0 68. ~7' O. e 68. 7 
I-nlc;",:?~:,,''76 ~J~): ~)9 -0.4 24.0 f.G\). 10. 93 e. 0 e. (1 O. (:1 O. 0 O. 0 
r)-('I{';/~:~5/;?6 (j~l : ~-~:~ -9. ~1 2:'.1.0 -9999. 1.4.33 e.o e. e 139. 1 O. e 1.3:9. :1 
I -(:S"';:;::':.,·{'6 1 (': :<4 -0. 5' 27. {} ;1(1(11). :1.:1.. SI"l (1. I) e. 0 O. 0 B.O e. 0 
P-(.·:6t'··~~·~:..:,; .... ·l6 :1./:34 -9. 5' :n.o 95ft. 15. ,,{ O. a O. (1 253. 7 0. 0 253. 7 
1--'':1J~:'/~':H/(,6 j:=:;33 -0. 9 2~i f) -9999. l;;;~. \,\1 e. tl 0. (3 e. I) e. 13 o 0 
t· -O,';/:>:::,,·'7f. :18:3:;: -9. 5' 3:4. (-'I -9:':::j:;'~ 1.5.59 O. 0 O. 0 n. 13 O. 13 0. 0 
1-::\,;:'-/ ~::::·!.·""("6 :1 :"1 : ;?~;: -u. €: 24. (-) -9999. 1;:-~. 84 e. (1 O. 0 o. (-'I e. 0 O. e 
i:'-'(~ ·~·.,./::.·C~~/ll~' 1.9: 2:~ -9. ~;; ~£4. fj -99:".!9. 13. 59 O. a O. (I 64. :1. 0, 13 64. 1 
l-UI~: .. ~·2::J,/·/c. ;':(1:1-:2 -0. (:; :"4.11 -99:)$1, :1.2.4:':' O. 0 O. €I 80. :I. O. 0 80.1. 
J )-~7}~:'/~'::::"'''76 :?0: (1;~ -9. 9 3?-. 5 ~999~1. :1.5. 5:.3 O. 0 e. 0 o. {} 0.0 O. 0 
j -~ .:: .... ~·:::/?6 2C) :!:::t -0. ;:;: 2:s.5 100O. 12. 84 0. 0 o. '" a. €I e. €I H. 0 
, )-r:!~: ..... '~~:'~~:/~.=-£. i-~f;; ~·d. -9. ~I :no (I -9-::19:~. 15. :.9 O. 0 0. 0 O. e e. e e. 0 
r --~';:':"""":~'::':""'?6 ~~:1. : ::::::.~ O. (1 24. (:1 -999:'4. 1.1. 'l::'.i O. 0 O. e e. (1 0.0 O. 0 
f)-~::·1;.:': .. ···:':"::::/~';·~; 2J. : :':3: -9.51 :~:~'. 5 -9~19S1. i5. ~~:;':t 0. I) 0. (1 0. 0 0.13 8. 0 
l-~::'i~/::;~~-:,·""·l~ ;"3: 25 O. :;: 24. I) -9:~:~~~. :I.~? ~~o (1. " 0. 0 0. 0 e. 8 O. (I 
[)~ ~ (i;::. .... ··~~··:~/('6 23::;:5 -9. ::- ~;i:o. 13 -'9::;99. 1~'. 3:6 0.13 O. 0 :13(1. 2 O. 13 130.2 
l-'H'::~/ 2~ • ..:·76 ('jl): (1:?' O. ;;;: 24. (I -9999. 13. 54 O. I) e. 13 1.4'1.6 O. 0 147. 6 
r-'-Ci(:"/':~~::' /"(l:' (~H?1 : ~~~::~ -9. ::1 3:1.. ~, -999:.3. 1? 65 e. 0 O. (1 79.1 a. 0 79. :1-
I·-(·16('··:~.:S'/·i··6 OG:41 -0. 2 24. (OJ 1050. 12. 14 O. (I O. f:) 82.4 0. 0 B2. 4 
f )-{li:':/;~::I/~"·E. 00:43 _~'I. $1 33. 0 -99:C!9. 1:1. 44 O. 13 O. 13 174.8 0. 0 174.8 
1 -rll=~/~~::~)/;"'6 :1:3:23 -0. 5' 24. 9 f.?C1. 10. tJ7 O. I) ~" 0 0. 0 O. 13 O. 0 
()-flf., ·-';,::9/'/f. :18:23 -9, !Or ::u:.o -9999. :):1. 61. (:'1. e O. 13 86. :1. O. 0 86.1-
}-i,·k./;,:9 .. ,'·/6 1:'i:15 -no 9 2!3. (1 -9999. R 71 O. 0 e. 10 0.13 0. 0 e. 0 
r)-(i6/29/,("6 :19:1.5 -9. $1 ]:1. (I -9999. :1:1.. 81 e. 0 8. a 84.2 O. 0 84. 2 

1 = I tn r-!KEi D"'D I SCHRRGf: 
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( 

STRIPH' BASS 

S'I ffl ] (!N
[;(fir 

1 ... ~J(l6 .... ·;~9 .. "'(,,6 
r)-·':~i:::;/::.!St/~,,·tS 

:r --':~~./?:~/?(:; 
{: •. - .. :.·I~: •• ····-:;.':7J/·l6 
j -{~t·.··':::":~",,",,'I:~ 

J )-;·1t ...... ;··:7J •· ";.~ f. 
I -0 c;/~'~i/lf; 
()--'-2;E ..... ·;:~:1 .... ·?r.; 
.l-';:lf;/;:::;'/?f. 
r)--l:·'I~;.,,";·::.f.·~l!~: 

1 -·(l.:'./;~".:oI/;·f. 
[':t--~:·,.·:,/;:':·:";/i:'6 

)-!:. " .. <';'\.1/,',:" 
r)-~~t .. ····:-;~·t""'··1 (-:-

1-O::· .. ···:~:(-I/· .... 6 
r.:'-(1::-./:~:r:J/·/6 

J -·;~i6.···::~CI.//(-: 
r:"-~'~::;/:';f11",1l6 

l-~·l~: ... "':..:f!,""~··t:. 
l)-O,~~(": ~.~·i/~··6 

l-~.: 6.····~:::L":·j/~··f-. 

[)-~':':(./::.e/~;··6 

I -C6 .. "'~ :.?I/l6 
[)-,>::.<.::q,'/f. 
] _·f!f" .. ····3:(-' .. ···l.::.'a 
D_~4(./:i:~·.J ..... ?6 
.T -~.!t: ..... ': u·,/~·"f. 

l:'-C ;/3t:/ 7"6 
1 -fif..~./:~:(-t//6 
ri-{·:t6 ...... : . .;~I/(·6 

TINE TWE 
(HR:NW) <N> 

20: n~l -:I. (I 
;:H:OO -'-9. 9 
;;::;'"'1:47 -~) . .;:; 
;;:(1: <17 -~~. 9 
;>:1 : ;~9 -0. 3 
21.: :-~9 -~"'. ~l 
,<::: :li O. 0 
~?2: 11. -9. ~) 
;:~2: ~'4 '21. ~~ 
;":2:~~4 -:=:.. ~j 

2::t:3!'".i O. 3 
;;.'3 : :1::, -9. 9 
f'f'I: :..;.~~ o. :--; 
I::1C1 : ;~~:.: -Sl. ~~ 

:l.ft: 4fj· -(,). :~ 

:l.6:'~O -9. 9 
:1,':-14 -il. (\ 
1? :4'~ -9. ~} 

:1 !~.:: ];:~ -fl. ~:o 

18: 11- -9. ~j 
;::~): :1.:3 -H. ~~ 

~'O : :lIC: -9. 9 
~:1 : r;:1:~~ -1;).4 

;':::1:03 -9. 9 
:':'~:? : f1;~ -0. :? 
2~?; (-t~~ -9. :) 
;'~;:': t<~ o I} 

;~:~: : ~,:< -9. 9 
;:::~:,w O. :$ 

~3:4~ ·-9. ~J 

1 ""' 1 NT flKF j (:,=-£) I SCHflRGE 

( 

Sflt1PLE 
Tf::t'lf'F.RATl.lf<:E CONDUCT! '-/I TY VOLUt-1E 
([)Efir,~F. £5 C) (N I CROt'lH05) (eu /'1) 

25. a -9999. 1a. ~-q 
~~?. I) -9::)~j9. :12. :13 
24. I) -9999. 10. 07 
?-:1. fI -':!999. :1.3:. 69 
2:~:. 7 ;t9n. 12. :';':1 
3:1.5 -9999. .t4.29 
:;: .. t. (1 -:;;9~9. 12. ('5 
~;o. 0 -9999. 1.5. 07 
~~4. 0 -9:~::;'9. 1:1. 10 
JO. 0 -9999. :18. }O 
~~4. (1 -9::"99. 12. 84 
29. 5 -:~:~.~9:~. :15. ~i9 
2:~. 5 ('60. 14. ;:'::5 
:;~:3. ti -~~:::';::;I:~. :1.5. :::14 
2:i. J!.1 L~:i·lr,l. 1.2. 49 
33. I) -9:)99. :1.1. 4'~ 
~'~ •. l;1 -9:;~;t9 .. :1.13. 4:1. 
;:·::;'l. (1 -9999. 11. +1 
;:~~:.. \) -9::/99. 11. 2~' 
33.0 -99::":19. 12. ·18 
;;:~). ,) -~~::;:j:=:t. 7. 54 
32. 0 -99:~~9. 11.. 44 
25. {1 -9:~99. 1:1. 79 
:::';:!. (3 -S&~:.1::~9. 13. 5:1. 
~~4. (3 -9::;':~J9. :1.:1. 79 
3:<:. 0 -:.~St99. :10.1"'6 

2·" () -9~:)~· ... SI . 1;;':.49 
~U. I) -9:~J::,a9. 1.4. 55 
24. \1 -9~-;f:;.t:~'. :l:;~. 49 
:$(1. 5 -9999. 15. 59 

2.3-15 

( 

DENS IT Y (NO. /100€1 eu M ) 

TOTAL 
YOLK-SAC (EXCLUDING 

EGGS LARVAE LARVflE JU'·/ENIl.ES EGGS) 
-------- ------ --------- ----------

O. 13 0. a a. 121 O. I) 0.121 
e. I) e. 13 O. f) e. (1 O. f) 

(1. (1 e. 13 e. ('I a. 13 O. 0 
0. 0 o. 0 73. 1 13. I) n.:l. 
0. (I e. 0 e. (I O. 0 0. 11 
O. 0 O. 13 349. 9 B. 13 34:"1.9 
O. 13 e. 0 548. 9 O. I) 548. 9 
O. I) e. 13 66. 3 O. 0 '::6. 3 
C. 0 I). 13 360. 4 O. 13 360. 4 
O. 0 a. 13 21;'=';. 6 a. 0 2:13. 6 
0. 0 o. I,) 3:U.5 e. (1 31:1 .. 5 
(I. a O. €I 64. 1. a. 13 64. :1. 
e. I) iJ. (I 42ft. 9 a. 13 4;;:(1.9 
O. 0 O. 13 69("1. 0 e. 0 698. (1 

0. (1 e. (I 0.0 I). 13 O. I) 
O. 13 O. 13 0. 13 e. 13 e. 0 
O. 0 H. 13 O. 0 O. 13 e. 13 
O. 0 0.e O. a O. 0 0. a 
O. 0 0. 0 e. 13 o. 0 0. (1 
O. 13 O. 13 O. 0 0. 0 O. 121 
O. 13 O. (1 a. 0 e. 121 O. 13 
O. a o. u e. 13 o. 0 O. (3 

e. 121 I). e O. 0 a. 121 e. 121 
O. (3 O. I) 0. a e. 0 0. 13 
O. 13 O. 0 O. 0 O. (1 e. 0 
e. 13 0. a e. I) O. 13 O. £I 
e. 13 o. 0 {il1. :l H. 13 80. 1 
0.(1 O. 0 137.4 I). 0 137. 4 
O. 0 (1.0 813. :1. O. Ii'! 80. 1. 
e. 0 O. 13 128. 3 0. e 128. :1 
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EGGS LARVAE LAF:VflE JUVENILES EGGS) 
-------- _ ..... _--- --------- - ..... _-------

o. 0 a.0 0. 0 o. 0 0. 0 
e. 0 o. 0 0. 0 0. ° 0. a 
O. 0 l1. 0 fl. 0 O. (-) (1,0 
O. 0 o. 0 0. 0 O. 0 0. 0 
o. 0 O. 0 0. 0 0. 0 0. 0 
0.0 fl. 0 0. fI O. 0 O. 0 
O. 0 (I. Ii) O. B 0.0 O. 0 
0. (I 0. (1 64. 5 0. 0 64.5_ 
e. e o. 13 0. ° e.e 0, 0 
O. 0 0. 0 6B. 7 0. 0 63. 7 
O. 0 0_ 0 o. 0 0. 0 a.0 
o. 13 o. (1 146. :1_ 0. -3 1..46. 1 
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0.0 O. (;1 O. 0 e. I) O. 0 
O. €I o. 0 O. 0 o. 0 H.(,) 
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0.0 O. 0 O. 0 0. 0 0. 0 
0. 0 o. e O. e O. 0 O. 0 
O. (I 0. 0 (I. 0 0, 0 0. 0 
O. 0 O. I) O. 0 O. (I 0. (\ 
0.0 O. 0 O. f"j O. 0 0, 0 
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-9999. 
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2~::i~J. 

-99:~9. 

-~;:?'~1:3. 
-::")9::-.l:=}:. 

2(10. 
-9:::<,)9. 
-~J9::;'9. 

-9999. 
-51::J~9. 

-~999. 

-9:cJ99. 
-9999. 
-9::)~~9. 

-9999. 

SfI~lPLE 

VOLUt'lE 
(ell N) 

1.2. 49 
1.5. 25 

9. 73: 
:1.0. 93 

9. 0t~ 
:1..4. 20 
:10. 0';-
1.5~ 51 
1.2. 4:3 
1.4. 55 

8. ~7:1 

:1.3. 69 
1 ;:? ·1:3 
:15. ;::5 
10. i:)7 
15.25 
:l~~. '/~. 

1.4. ~~:~ 

1(1.9:5 
13. ~:l 
12. ~.8 
1.3. 31. 

8. 9~? 
1.2. 82 

9. H5 
12. 48 
1.:1 .. 45 
1.2. 48 

9. i35 
13. :U' 

2.3-17 

EGGS 

a. 0 
0. (1 
0.0 
e. 0 
e. 13 
O. (I 

0. 0 
O. 0 
O. (1 
0. 0 
O. 0 
O. 0 
i:.\. 0 
~} (\ 

0.0 
O. 0 
O. 13 
O. (1 
fl. \:I 
0.0 
0. El 
O. 13 
O. (I 

O. (1 

e. (1 
o. 0 
(1. 13 
O. 0 
O. 13 
e. 13 

( 

DENSrT'T'(NO. /10013 CU 1'1 ) 

TOTAL 
YOLK-SAC <EXCLUDING 

LARVAE LARVAE JU'v'EtHLES EOGS) 
-------- ------ ---------- ----------

e. 0 0. 0 0. 0 O. (1 
o. 0 0. 0 0. 0 e. 0 
O. (I 0. (1 0. 0 0.0 
O. 13 e. 0 0. (1 O. 0 
o. 13 O. 0 0. 0 e. 0 
O. (I o. 0 O. a O. (1 
fl. (1 O. 0 0.0 (1. e 
0. 0 0. 0 0. 0 e. (1 
(1. 0 13.0 0.0 O. 0 
O. (I 13.0 0. '3 O. (1 
0. 0 O. 0 o. 0 O. 0 
0.0 O. 0 O. 0 0. 0 
O. 0 O. 0 O. €I (1. 0 
(1. 0 e. 0 O. (3 O. 0 
O. 0 0.0 0. (} O. e 
O. (1 o. 0 O. 13 fJ. (:I 

O. 0 O. 0 e. 13 e. 0 
~3. (I O. 0 0. 13 0. 0 
O. e o. (1 e. 13 o. 0 
O. (-) ::1.43. (:\ O. 0 143. (I 

O. 0 O. (1 O. 0 O. (I 

O. 0 74. 0 O. 0 74. 0 
O. 0 0.0 0.0 O. 0. 
o.e 73. (1 O. 0 ""3. (1 
0.0 O. (1 O. 13 O. 0 
(1. e e. 13 e. 0. e. 0 
O. 0 Q. 13 0.0 O. e 
O. 0 0. (1 e. (I O. 13 
e. e e. 0 O. 0 0. 13 
O. B O. 0 O. (I O. 0. 
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f:A'T' fINCHO'.,l'r' 

DENSITY(NO. /1000 eLI 1'1 ) 

sm1PLE TOTAL 
STFllION- TIf1E TWE TENPERATtlRE CONDUCTIVITY VOLLll'lE 'y'OLK-SflC (EXCLUDING 

O;:fll:- (HR:tHN> (1'1) (f)EOr-::EFS C) (l'l'jCFWI-IHOS) (eLi 11) EGGS LARVAE LARVAE ~1 U'.,IE'N I LES EGGS) 
---------- -------- ----------- ------------ ------ -------- ------- --------- ----------
I-ri?/J.c.l/76 22;:16 -0. .:, 24. a 20,1. 9. 99 0, 0 0. ° a. 0 a. 0 3. (3 

r)-u~;-'''''';t 4/;:'(~. 22:16 -~~. 9 3:t .. 0 -999::,. :1.3, 51. O. \) O. 3 74. 0 0. 0 74. Ii} 

J -H'i' /:\ 'k76 2~?: 5:~ -0. 2 2~i 5 -9~j99. 11 .. 45 O. 0 0, a O. 0 O. 0 0, (1 

[:.-O;"/~t 4 ..... ·;.:'6 2~~: ~i9 -9. 9 2::-:,0 -9999. 13. ::J:S a. a o. 0 O. 0 a. 13 o. 0 
J -(:-~ ;.:-' .... ·:1 4/i'6 ?3:42 0.0 ~~h. (1 -9:~:?9, 1.0. 76 O. 0 O. a 3, (1 fl. a o. 3 
I:.-:;·.i/.····:l.4/7,s 2:5::42 -9. ~I :]::1. (') -9:~99. :1.4. 55 e. 13 O. IZI 0, 0 0. 0 (1.0 

l-ri~? .... ·:1 ~i/ /6 f'i:):~:5 0. :1 :::~4. 5 20.:1. 1:2. ~I::: O. 0 O. (I O. \3 H. (I 3, 0 
1)-fl~·-'/:1 ~·:I, .. ··~·:-(: f~O: ~::;i -9. 9 29. 0 -9999. j~4. ~;~-. 13. (') O. 0 O. a O. 3 O. a 
I -C{? ... ··J ::~./;.~f\ :t 7: 'l~~ --n. 4 2,".0 -~;sa~~9. :11.. 45 O. 0 0.0, O. 0 O. 0 ~l. 3 
P-':;'1?/J ~:,,,,,'~"'6 :17: 08 -:'') , :;, :!:3. (I -9:7,1~:"'9. ',:lA. ~.;) O. a f). 0 68. 7 O. 0 6H. 7 
l-~:'-~Y,"'; !':;/"r'6 :J8:Hn -t:!. 6 ;(1.0 -99::-~:;'. 9,3:1. 0. 0 O. 0 O. 0 3. 13 0, (I 
()-'.f/(';I ~j .... '('':~ . :18: o\~ -~i, 9 J::t. 5 -999:~. :13. ~)1 O. 13 \3. ° 0.0 0, ° 0. 0 
J -f·o ~."""J ~·~/~?·I:=. :1 :0:: 4:1 -(.1.7 :;:7.0 -9999. 7. (15 O. ° 0. (1 e. 0 0, (1 0. 0 
1"J-·r,"·//:1 ~;/?6 :1:::::: 4::. -9. ~, ?:":: ~ -5J9::J:~~. :12. 3~3 O. 13 0, (1 O. 11 0, (1 0. () 
j -n/ .... ~I ::./~·;'6 :1:": ?4 -fl. (' ~C('. 0 -9::"1:~9. 9. n~; O. 0 0, 0 O. 0 1i:I. (1 O. 0 
I)~ ::j;'-:-/J ~:;//"(::; :1.~I: ;'4 -:~. '3 33. !) -9:"1:,9. 1:2. t:2 O. 0 O. 0 f1. 0 O. 0 3, 0 
1-'~': ('/"1 ~ ... ····;···6 ;.:~) : ~'::5 -1:1.8 ;:.:.; ..... ~:\ -9S:9:=J. 9. 85 O. 0 O. 13 0. 3 O. 0 (I, (1 

[,1-'>1 //:1. ~j/("E: i?(': \'J::-; -~-j, -;'J 3:5. 5 -:~1:39:~. 1:1.. 44 O. 0 0. 0 87. 4 O. 3 87, 4 
}--(1,"/;', ~;."";··"6 ;;~~1 : 4f. -0. ~l ~!'6. 5 -99:3:'-i. 9. 05 O. 0 O. 13 O. ,:~ e. (:l o. "" 
l.l-~·r,·· .,,'J !:, ..... ?;~. ;:·~r,; '-l,S -9. 9 36. 5 -9999. 12. :1.3 a. 0 0. (\ 164. 9 O. €I :164, 9 
i -(.~~ ........ ~ !:", ··~;'t.:. ;:~:t : 52 -0. " ~~(~. (1 -99~:1:"l. 9. (~~. O. 0 O. (1 (,.1.0 O. (;.1 a. 0 
I )'-::'1~"~,""':i ~'j/~; IS ;:~':l : ~:,;:~ -~~. 9 36. ~i -9::.j~-)5'. 12. g~~ 3, (i O. \) 234. 0 O. (I 234. n 
i -b·/ .. · ... :~ ~"II'··{'~ 2;:: :';4 -(1. ~i ~~.;.;. 0 -~}9::i:~. :1.:1.. 4!5 O. (1 O. i1 O. (1 O. 13 0, (I 
[)-rl.·· ....... ·j ~",( ... ··/6 2;;~: 34 -~:;. 9 ]::<. \1 -9999. 13, 3:4 O. 0 o. () O. (1 e. 3 e. a 
) -:: (/ /:1 ~·J/-lf.. 23::1.6 .-11. :: ~·~6. f:i -9999. 1.0. 07 3. 0 O. 13 O. 0 O. 0 O. 0 
r:.-··~·'i··/:1 ~;/T6 23::t6 -:01. ~l 3:( ~I -9999, :lA.03 O. 13 0. 13 ~.l. 0 O. 0 13, ('I 

I-n·?····:1 ~":J/~~'~ ~~3: 57 -('I. ::I. 26, (1 -9:~9:~. 10. 07 O. 0 e. 3 0.0 (1.0 O. 0 
f)--n?/j.~f/~'·f. ;:?:~: 5~;J -9. ~~ :i::1. "J -:39:~9. 1.4. 20 O. ° O. 0 e. 3 0, (1 O. 0 
.i -fj~:'/:1 ;7 ..... ·'(6 HO:~::; O. 0 26. (1 -:::I::;I::-:a9, :12. ~'''5 O. 0 O. 0 o. () O. (:l n, 0 
{)-1;'i//:16/(~6 (;;1): :~8 -9. ~l 3:1. '" -9999, 1.4. 55 (1 0 O. 0 68. 7 0. (') 68, 7 

1;;:; J 1ft flKE- > f)=D I SCHflRGE 
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:18:5(~: 
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2:1 : 11. 
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23::43 
~~2: 4:~ 

] = 1 NTfll<E'; [)=[) I SCHARGE 

TWE 
(N) 

-:1. n 
-~). '9 
-,~. ~, 

-:-l.9 
-R f: 
-9. ~J 

-(.). J 
-9. ~, 

O. ei 
-9. :;, 

O. :::: 
-9. ::1 

0. ~: 
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-9. ~J 
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-0. :;: 
-9. ~, 

C3.0 
-9. 9 

O. 3 
-9. 9 

TFHPERAlllRE 
(f)EGRfES C) 

25. 3 
:;0. '1 
25. 5 
33. 4 
2~i 5 
::;n. 0 
25. e 
3~:. 5 
~~5. {1 

]~~. 0 
24. e, 
•. .,. .... c:::: 
• ::,r..." .J 

24. !:; 
:W.5 
2~~. 5 
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~~7. 0 
3'('. (I 
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]~" (t 
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-~9:;o9. 
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-9:;'99. 
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-~)9::.49. 

-99:::~9. 
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-9~J~)9. 

-::J9~:"::;'. 

-9S-::~:3. 

-9~'J::;9. 
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f:;, 9;" 
14. 20 

9. 39 
14. 5~5 

9. (15 

EGGS 

O. a 
O. '3 

68:1,5. G 
6940. 8 
22n9. 6 

:1.5. ?~ 1344i~;. 3 
:1.1.. 79 27:1.3. 6 
1.5. 59 f:<349. :9 
1~?. 40 sj:461.. :3 
16. SO 58:109. ('1 

:1:1. 79 20691 .. 3 
1.4. 55 23:15'~. 9 
12. 84 33f::OE.I.6 
14. 913 3:1.4'("9. 5 
:l.~!. 84 677'!37. ":1 
:1.5. !:-9 96(:;02. :1. 
1:1. 70 85. 5 
1.3. 5:1. 0. 0 
:10.00 1 Ea)l). (1 

13.51 2072. i 
19. 00 70121. 0 
13. ::,1 ,666.0 

9. :::0 714. 3 
12.82 234. 0 
:1.:'-. ~30 '.1.0 
1.1.44 699. :1 
1.3.4064253.7 
j 3. 5:1. 57871. ~'l 

::1.1. ell) 260;;0. :3 
:1.3. 60 7(:le(J4. 7 
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DENSIT'/(NO. /10(,10 CU 1'1 ) 

TOTAL 
'TOLK-SAC <EXCLUDING 

LflF:VAE LARVAE JUVENILES EGGS) 
-------- ------ --------- ----------

e. a 0. 0 Re e. a 
0.0 e. 0 0.0 0. 0 
O. 0 9584. 7 0. 0 9584. 7 
e. Ii) 9346. e 0.0 9346. 0 
0.0 6407. 7 0.0 640(,. 7 
O. 0 16857.0 O. 0 168~\(,. 0 
O. a 61(-'15. E- 0.0 610~5. 6 
O. 0 5::tf::6. 9 O. 13 53:~J6. 9 
O. 0 74:13.0 e. 13 -('4:18. e 
0.0 6~'i09. :1. 0. 0 6509. 1 
O. 0 :1.1193. 7 0. 0 1.1:19? 7 
0. 0 59~78. (' 0. e 597ft 7 
O. 0 28f13. (' e. 0 2803. 7 

335. 6 6913.4 o. a 7249. 0 
O. (1 48~:a. 7 O. 0 4828. 7 
('1. a 50(1~~. :1. O. I) 5002.1. 
O. e 0. 0 0.0 a. a 
e. 13 11336. :1 e. a H136. 1. 
e. 0 ~:(':i0. (1 O. 0 2013. (1 

592. ,) 6t'>60. 5 O. O. (·2~52. 5 
3(10. (3 4~~l1f.:1. (I e. (1 4601;).0 

O. 0 1:1.248. 8 O. 0 11~~48. 8 
O. 0 693:8. 8 O. (I 69ze. 8 

1~;6. e 1.07t;:~. 3 0.0 1.09:t9.3 
o.e 9(19.1. I). {'} 909. 1 

349. 6 541.8. 3 e. e 5767. 9 
3?3.1. :1:1.194. 3 O. 0 :1.:1.567.1. 

1:1 :H"l. i 122J0. S 74. 0 13']94. 9 
O. 0 1209~1. 9 0.13 12(-j9~). 9 

588. 3 :1.53;:'8. 7 e. I) 1.5957. (1 
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STH"I ION- . TIME TJOE 
I.iAIF (HR: 1'1IN> 0'1> 

J -H~"'''.·'''·;:'·~..J/;:-6 
1;'-('1·('/29//6 

00:24 
00:24 

1 = I In i-W:f.; ()=[> I SCH"IF.:GE 

0. 3 
-9. Y 

., 

( 

SANPL.E 
TEMPERATURE CONDUCTIV Il'." VOLLlt'lE 
(f)F.(il':EES C) (I'IICRot·1HOS> (ell 1'1> EGGS 

25. ~ 
:Q. (j 

-9999. 
-9999. 

1.:1.. 613 69655. 2 
1.3. l;:6 76486. 5 
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( 

DENSITY(NO./1.080 eu M ) 

TOTAL. 
YOLK-SAC (EXCLUDING 

LARVAE LARVAE JUVENILES EGGS) 
-------- ------ --------- ----------

e. 0 :1.G43:L (1 0. 0 :1.0431.0 
288. 6 8947. 5 0. 0 9236. :1. 
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liTLRtf! J C Tnf'lCOf> 

DEN5IT ... ·(UO. /1000 CU M) 

Sf:fo1[JLE TOTAL 
S'lfn )ON- TINE TIDE TFt·1f-'ERA·llIF~r.. CONDUCT IVI T .... 'lOUJt1E .... OLK-5fIC (EXCLU[) I NO 

[:off! f: (HR:mm 0-1> WHif.;I·ES C) (NIcr";0f01HOS) (ell tn EGGS LARVflE LARVAE JUVENILES EGGS) 
---------- -------- -~--------- ------------ ------ -------- ------ --------- ----------
1-~(~ ... ··:1 C ..... ·{~6 :1:=;: 00 -:1.. :;: ~;. 5 -9999. 5. 73 O. 0 174. 4 O. :1 O. a 174. 4 
[)-n:?/:1 H/'lf.. :18:C:f1 -1. ~~ :1.2. ~; -9::!:)9. :I.3.2i') O. 0 ;;-~2i". 3 O. 0 O. a ;;!27.3 
J -I?f:~:("j :;:-:{"'~:'6 :l8: I :r5 -:1 .. 2 5. 5 -9999. ~7. (15 a. H e. 0 e.O 0. 0 O. a 
J)-n:·tl',·oJ H./·~;·6 :18:40 -:1.. 2 ;13.0 -9::':')9. 1.3. 20 O. 0 }O$. (21 a. 0 0.0 30:~. f) 
I -,;n.···:·l (":/('6 19:28 -:1 .. ~! ~i. 0 :1.20- 6. 7::~ O. e 446. 7 0. 0 o. 0 446. 7 
()-~·:i· ~:,,"'l :~~~ .... ·~/t, 19: :;0 -:1. ~? 1.2. 5 J:"i!i"l. 13. 20 0. a 3{,3. 8 O. 0 0. 0 3,"3.8 
] -;::~:<: .... ,.1 f:.····i·6 ;;::0: 2~-:-' -:1 .. :1. 4. 0 1:10. ? 7:1. O. \3 ~~59. 4 259. 4 flO 51.8.8 
{l-n:'<:/l f:V'i'E-; ;"('1: :-~~: -:1..::1. 11. 5 140. 1~. 2.) 0.0 :I.~;:1.. 5 15:t. 5 O. 0 3:03. 0 
1 ~;:! .. ~., # j (~: ... "('::~ :?1: :15 -~;. 6 4. (l :1.:10. 5. 7:? O. (:) 5~~~. 2 O. 0 0.0 523. 2 
[)-~:~:~~: .... ,1. :~:/ ('6 ?:l ::1.6 -0. l" :12. 1.':1 :14'"1. 1:S. ;:~o 0. '3 3(')3.0 O. I) 0. (\ 383. Ii} 
1-(\ <-,":1 f: .... ··('"6 2;:::fl5 -0. 5 5. (~ :1.;;::0. 'r-. ~?:l O. (I 648. 5 O. 0 O. 0 648. 5 
n--~·;.·::.""·J .~!/f·/~;' . -;.~;~ : o~? -1.1. ~ :1.:1 .. :;; :lAO. 1.3. 20 O. 0 2?-? 3 O. 0 O. 0 227. 3 
.i -( :~ .. "'j :,=: ..... -('(:. 2~:~·;~ -no :{ 5. ft :120. 4. J2 1il.0 485. 5 e.O 0. 0 485. 5 
f)-~··I:-:;: .... ·:l :::/'/1:=. ;:.2: 4~:i -no :;~ :1.;:-~. kJ :1.45. 1]. ~:o 1<1. I) 7'5. B 0. 0 O. 0 75. 8 
(-'({';/:1 :: : ..... /S ;:'3: : ~,(-) -:,1.2: 5. 5 125. ('.7:1 O. (I O. 0 O. (3 O. 0 O. 0 
')~-:(;3:/:1 ;;:: .. ··~;·6 2:~: !,:I:~.I -i). ~~ :1.:1. ~. 145. :\.J:. 213 O. I) :15:1. 5 n:i. B O. 0 227. 3 
J -'i'l:</':::;~//6 :1 :~:: ('i::.o -(1, (-~ 4. 5 :1JO. 1.18.70 0.0 101. :1. 75. 8 O. 0 :176.9 
()-n:</?;'/~;>6 :1:;:;::15 -0. 6 1:1 .. 5 :13~). 59. 20 0. 0 ~:87. 2 0. 0 0.0 237. 2 
I -tf< .... ·;.:·;:?/'(··;5 1:): :13 -~l 7 4 co . "-' :1.:1.0. 11.:::~. ?O 0.13 :1.6('1.1 51".5 13. 0 2:10. 6 
()-(::? /;::':::'/7'6 :19;1(1 -0. i Jl 1.~? t. :135. 76. 10 O. 13 9~·:. 0 j:9.4 0. 0 B:1 .. 4 
l-{·J:~ .. ·" :;J:=! /';:--6 .:'0 : (I~.) -f~. ~) 6. ti :1;~O. 1.J.8. ~'O O. 0 ::sn7. 5 25. 3 O. a 4:12. 8 
1:'-::';: 1.· .. ·:~ .. ~~·:/·~~· t:. ;;}k1; :1.:·~ -0. 9 :1.4. t. :l45. . 5{::. ~~0 0. 0 89. €I :1.7. 8 O. 0 :1.06. 8 
.i -::l:.<.,'-;':';~"/;""f: ~:::1.: :1.9 -:1.0 6. [1 1:;:':0. 1:1.8. '/0 1?1. 0 34!:".4 92. 7 0. I;} 4:~8. 1 
fi-l;i·<,··;:··-;)/· .... 6 :<::1.: ~·o -1 .. (-) :14.5 140. "8]:, ::".) O. 0 ] .. ~9. 5 I:.l.O O. (1 369. 5 
l-i.·C,'·;';·;:;·,,·l6 ;?~:': 3:l -:1.. n 7. 0 :1:1.5. 1:1.8. 70 O. I) 2:~5. ':1 6·? 4 13.0· :$03.3 
{)-~.1:'~:/?;~/~:O~ 2:~:36 -:1.. 0 13. 13 1:50. '" B0.:W 0. 0 ~7:~. 6 24. 9 a. a :124. 5 
) -·'·:~:.(/2;~/~{·6 ;;:3;:U -(to ;:) 5. 5 -9999. 11:3.70 O. 0 50. 5 8. 4 O. 0 58. 9 
f}-~·~~~/~:~;'1 /"?~; ;:~3:37 -0. 9 :1.0. (:1 1.;,5. 42. so (~. 0 46. 8 0. 0 O. 0 46. 8 
] -~:I?/:~~:.~/·?(::; 00;3:1. -'1, -; .. 5. :.; :l:J.121. 1:18. ('0 (~. 0 :1.6. 8 8.4 0. 0 25. 2 
r:I-(-!.~/:?3/i·:-6 (-)O; ~<;:'j -0. 7 :1.1.. 0 :130. :?9.60 0.0 .....~7 ..-

tll . f:) O. 0 0. 0 67. 6 

1 "" ] N'I flKI' i [>=:[) I SCHAR(,.E 
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CLUPF::I[)S 

DENSITY(NO./1000 CU /1') 

SAt-lPLE TOTAL 
SlAlION- TINE TIDE TEMPERATlIRE CONDUCTIVIty VOLUNE YOLK-SAC (EXCL.UDING 

(':omE (HR:rHrD <1'1> (DEnREES C) (1'1 I CF.:onI-lOS) (CU N) EGGS L.ARVAE LARVAE JUVENILES eGGS) 
---------- -------- ----------- ---------_._- ------ -------- ------ --------- ..... ---------
1-1)~:; ..... ·;;~(~/7~ (,,,a: 35 -I). ~. 16. (') 130. 12. 0'3 e. e O. 0 O. I) O. 0 13. 13 
(:'-(I~~/-;"~;'/'l6 e~3: :s!:":. -9. ~I 2(1. to :130. :12. t.O O. 0 0. 0 '83.3 e. e 83:. 3: 
1 -nf,r'(lj ""r'.:" 21.:~4 . -R (; . :1.::' •. 5 ;1::.0. 1:1. 83 O. 13 O. 0 :1f:1:1.:". 9 O. 13 H'Il.6.9 
[)-~h.< .. ··';.U .~.~;oE. ;,:1; 3:4 -9. ~) j6. () -~999. I 13. 5:1 0.0 0. 0 0.0 O. 0 O. 13 
) -f.'.c·/il:1 .... lf. 23; 1(1 -0. ;? 1.5.0 :1 ]121. 11. i'(~ O. 0 0.0 1955. 3 O. £I :t96~'. 8 
o-~·(.:·./r-iJ ...... (f;~ ;~:-t : l.f1 -:~. 9 ::1.5.5 -9~:;;9. 13.5:1. O. (1 fl. I) 3;"1.1.13 0.0 370. 0 
] -~:·i)~ .• ··~:;;·:::/·?6 ~jO;3:::' t:J. ;~ 1::'.0 1::;(·~. 1:1.. 50 0.13 O. £I 1739. 1. 0. 0 1739. :1 
{)··t:'.'~: ...... (.I:._:_.····-/6 EJa:35 -9. ~~ 1.5. ti -:~:"I99. 13.5:1. O. £I O. 0 592. e O. 0 592. 0 
1-~·!~: .. ···(::~.····~···F. :19;09 -0. 5 :1? (J ':139. ii. 60 O. £I O. 0 86. 2 O. 0 86. 2 
lJ-~'-:·:.:·/:~;:::,...l6 J~:09 -9. 9 1;>. (I -9:'-j~J:=-!. 14. ::;5 O. (I O. 1'::1 O. 0 e. 0 0.0 
1. -~·i6.····r·.::::_'/Y6 ~·:n: 2~:1 -0. (; :1.7. f1 13:'1. ;10. !::iG O. Ii) O. 0 666. 7 O. 0 666. 7 
i)-· ~·:~~., .... ~·.;:·· .. ····?6 ;~(i: 20 -9. ~) 17. (j -999:':1. :13. !'0:1. 0.0 O. 0 74. 0 0.10 74. 0 
.l-.~ :~<.··~·i:~~.····?6 ;,':1 ; :1;) -(1. 7 :1.6. 5 1:~~. :1:1. 60 O. (I (1.0 4224. 1 O. 0 4224. :1. 
I') _. ~:.~.:,.,. '(: '~.' ..... {'(:. ;;:1: 1~::; -9. ~) 1;'. 0 -99~"9. 13. ~j:l O. 0 O. 0 ·l4.0 O. 0 74. 0 
J --t;!s.,·'( :.~·/·"?6 ;::2:~~5 -i.} :~ :l~ •. 5 1 j:~.JI. :L:::. :10 O. (:1 0. \, 3636. 3 O. ('I 3636. 3 
[)-f·.;.·'·:;,··:·.·· .... (6 ;;·.:2:~·.i~ -;). ~~ :14.0 -999:::-. :1.4. 5~5 h0 @. fl .. 412s. ~? O. 0 4:1.23. 2 
I - ~:( .. /~:;;;J .. "' •. ?f. ~~:-.$: 43 -9. 9 1!"5.5 :14~3. 1.:1.. 90 O. 0 0. 13 :l4;'~~l. 5 O. 0 1.42~:. 5 
l i ·-i·:~ ... ·· ~·1;:·:",,··(';; 23:4H -9. ~~ :lE.. 5 -9999. :1.4.55 O. 0 0. 13 9~1!:1:2. 2 0. 0 9552. 2 
J -(It.~ ... -\<·::/?/) :1 ~.{: ::~7 -~,;, !) 1? 0 -99:019. :to. :10 (1. (I O. 0 25'{'4.2 0. ('I 2::,.,,-4. 2 
()-.. ~ :,: ... ··((·~ .• ,···i: 6 l.f~ : :?'? -:~~. :) rl. {:) -9~-;9:3. 13. 5i O. (I 0. 0 74. [j 0. 0 74. (I 

! -~ Ij:·;/((~:."·~··'~:: :1~;: 3:::. -0. i:: 1:=:. I) -9:~::'):;'. :U .. 6~3 O. (I 13. 0 603. 4 Ct. 13 603. 4 
\)-(l(:./in/('G :1:~; :,::~ -!::-. ~j l~l. 5 -9~J99. 1:~. !H o. ;) 0. 0 H. e O. 0 0. 0 
I -'(!6/0:~/Yt'':' 20::1f: -3. ? :1~? 5 -~~999. :1.2. 00 O. 0 o. (\ 0. 0 0.0 ~). '3 
')-":\~}/~!~"~/-i'6 :C:0:16 -Sl. ,J 17. ~i -9999. 13. 51 0.0 O. 0 74. 13 0. 0 74. 0 
1-~·,:;:·/~·«."-·76 ;;::1'\;59 -H. H ;l~"". 5 -~';999. 12. 1.0 O. 0 O. 0 21.4R 8 O. 0 21.43. 8 
I :.--~:'~( ... ·'(l: '.""~.~ 6- ;!o: ~',9 -9. 9 :l? () -9999. :14.55 O. ('1 O. 0 4:12. 3 O. £I 4:12. 3 
l-I·I'::.· ..... O~.::/·/6 :;~;:~ : :1.2 -0. H :1.? 0 -9999. :U.8:3 8. £I O. 13 254:;? 3 O. 13 2542. 3 
{)-~··\f./( (~/i'6 ;'~2: 12 _~.l. :;J ::1'1. ('1 -~-j:799. :15. 25 O. 0 0. 0 ,1049. 5 O. 0 1.049. 5 
] -+J'::./fr';//6 ~~2: ~)~. -'~I. ? :1 a:;. ~'; -9:::;99. ::1.1.90 e. £I 13.0 3277. 3 0.0 32Tl.3 
f.)--06/~:1:·~:/Y6 22:5~i -9. 9 1/.0 -99::J9. 15. 25 O. 0 0. 0 .' :1049. 5 O. 0 1049. 5 

1 '" lin nKl.: j [)=£) 15CHHf::(;E 
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TH1PERflTURE 
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ltS. (-l 
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:t6.0 
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22.0 
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15. 59 
12. 30 
15. 59 
12.01CI 
:t4. ~)5 
:1:1. 60 
:l.:l. 5~.i 

n. 58 
14. 55 
:l:~. 40 
:14. 55 
1.2. 28 
1.3. ~.:1 

:L~. 1.0 
1.9.09 

2.3-23 

EGGS 

o. e 
0. 0 
O. a 
e.e 
0. 0 
O. 1:1 
O. 0 
e. 0 
O. 0 
O. 0 
O. 0 
(1.0 
O. 0 
o. e 
O. 0 
o. 0 
O. 0 
o. e 
e. e 
O. e 
O. 0 
e. (1 
0.0 
0. (1 
O. 0 
o. 0 
0.0 
0. (I 

O. 0 
O. (I 

( 

DENS ITyo-n /100a CU M ) 

TOTAL 
YOLK-SAC <EXCLUDING 

LARVAE LARVAF ~llJ'./EtHLES EGGS) 
-------- ------ --------- ----------

0. a 13:22.3 e.a 1322. 3 
O. 0 2!:'~,8. a o. 0 2558. 0 
0. 0 956. 5 0. a 956. 5 
e. e 6034. 4 e. e 6034. 4 
e. 0 O. 0 e. 0 e. 13 
O. 1:1 O. e O. e O. 0 
0. 0 a. €I 0.0 a. e 
e. e 173. 5 O. 13 :173. 5 
O. (1 24e. e O. 0 24e. (1 

O. 0 87. 4 O. €I 87. 4 
O. €I 236. 2 O. 0 236. 2 
O. (1 o. 0 0. 0 O. 0 
O. 0 O. 13 £I. 0 O. 0 
O. 0 68. 7 0.0 68. 7 
O. e O. 0 o. 0 O. €1 

e. (I 64. :i. 0.0 64. :1. 
e. a e. 0 (I. 0 O. 0 
O. 0 64. 1 (I. 0 64.1. 
o. e O. (I O. 0 0. (1 

O. 0 e. Iii (1.0 0.0 
O. fl 86. ? O. 0 8':';.2 
O. (I 0.0 O. 0 8. 0 
0.0 22~? 2 74. 1 296. 3 
O. 0 2'('4. 9 e. 0 274. 9 
O. I) e. 0 O. 0 a. e 
0.0 e. 0 e. 0 O. 0 
O. 0 0. ('I O. e O. 0 
0.0 O. 0 O. 0 0. 0 
O. 0 O. 0 O. (1 O. (1 

O. 0 :lO4.8 O. 0 104. 8 



( 

CLIJPEWS 

DEr-6 .. : \' om. /1000 ell M ) 

SAHPLE TOTAL 
5TATI(IN- TUIE': TIDE TEt-1PEF.~A·I·tIF:F CONOIJCTIVITY VOUJNE YOLK-SAC (EXCLU[>ING 

PAlf' (Hr;::tHN) (to1) WEGf.:EES C) ( N I CF.:ot·IHOS) (CLI tV EGGS LfiRVf'lE LARVAE JUVENILES EGGS) 

---------- -------- ----------- ------------ ----_ .... -------- ------ --------- ----------
]-('1"' .... :1"/"·6 2:t:09 0. ::: :18. 0 :1.30. :1.1.. 913 0. 121 0.0 O. a 0.0 O. 0 
f)-rl.;./:1 (1.",'6 21:0~:;\ -9. 9 2:~. (1 -99:-:;:~. :1:';. 5:1 O. 0 O. (I O. 0 o. @ O. 13 
J -'·~6/:l.fv''(·'" 2:1.: 5~j t3. :~ 18. (1 :1.:1:2. :t?;. 40 0.0 O. 0 74. 6 O. 0 74. 6 
r;.-ri6.· .. "J.O ... ··~···F. 21.:55 -9. ~} 2::t.5 -:!i999. :l.A. 76 O. (\ fl. (3 186. e O. 0 1.86: 13 
J -,: '';;;/:1 ~7V{·"'. ;::::.:: 1.9 o. ~_ :1.::::. f1 :CH. :12. (-:~) O. 0 O. 0 e. 13 0.0 ~1. 13 
[:t-:;·~~~,.····:: .. f1/-;/6 ~~3: :1.~3 -9. ~~ 2(1. ~.:; -9:=t~'19. 15. 0~" O. 0 O. 0 0.0 O. 0 O. 0 
I -. ~.~ I::':; ,"-.1 :l '''''',.'';; (-'O:~B ·a.o 18. 0 :132. 12. t:}J;:) 0.0 e. ~3 83. ~ 0.0 83. 3 
P--Hf./·:l:1 //'f\ {'on: 03 -9. 9 ;~1. (-I -999:'1. 15. 59 e. 0 0. 0 6·~. 1 o. (/ M.1. 
I -lil6 ..... :1 :1 /;";;.; fIO:4S -iJ. ~~ :l.H. '17 LG. 12. (1O O. 0 e. 121 1.66.7 O. 0 1.66. 7 
1:'-\·'6"":1 :1 /~"6 (10: 4~i -9. ~~ ~~:L \1 -99::;\9. :1.4. 5~' 8. 8 0.171 68. 7 e. 121 68. 7 
I -!?16.· .... :1 .::,.//t;.} :17::12 -13. :~ 2:1. 121 :15(1. 10. 41 O. 0 0. 0 e. 121 o. 121 0. 0 
1:,-~,,:·;,,···1 ;;·· ..... /iF. 1 ;~::12 -9. ~~ 28. 5 -99:~9. 14. 55 O. e O. 0 2'('4.9 O. 0 274. :3 
j -.1~:(./'.1 ~·~./7t~. :18:ft2 -0. 4 ;:~:t. 121 :1~iO. :10.01 O. (1 O. 0 0. 121 e. 0 0. 121 
D ·-f •. >/.1 t':'/~"'6 :if.;: o:? -9. ~i ;:'::::;.5 -9::'~:;9. 12. 4~: O. 0 O. (1 O. 0 0. 121 O. 0 
I ~-:' !'~ ... ···:i.F.,/~·'6 J H ~ 5::~ -0. 6 2:1. ~1 :]45. 10. ('5 (I. 8 O. 0 o. () O. 3 O. 0 
[)-·~··I:: ....... :'\ ... :: ...... ,~ f. :18: ~i:~ -9. ~j 29. (J -99519. 12. 48 e. (\ 0. 121 80. 2 O. I) f:8.2 
1 --'·':;::./1 i';/'f. :19:39 -(<). H 22. (I :1.50. 113. '3;·> o. 0 O. 0 193. 6 O. I) :198. 6 
[)-~"':,/J ~' .. / ;'--f. :t:::) : ~~~,) -9. 9 30. 5 -9~99. J2.4:3 O. (1 ~j. 0 O. I) 0. I) O. 121 
] -(It:; .. ···:·j f.f?··~··,:. ;:"O:;~4 -0. g ~~;1. 5 j,60. 8. 63 0.0 O. 0 , 579. 4 O. 0 579. 4 
fj- ;J~ ...... J .,;" .. '-;.' C. ;:c: :;~4 -9. 9 30. ~) -99~'9. :1.:1.. 44 0.13 O. 13 'G7.0 O. {3 437. 0 
.1 --'-:-::6 .. ' j ,:~ .. /~ .. :::-: ;;'1: i:t -~j. H ~:l. ~f :1-1;:;. :l n. ~"{? 0.0 8.0 9:=J. :1 O. (1 99. 3 
f)--I;·1{ ... ···:t.6,·...-,:'6 2:1.::U. -9. 9 JH. :3 -:~9:~~9. 12. 4B o. (t ~). I) 24R 5 0. 0 241:'.5 
.: -'.·~6/.l6.· .. · /~. ;~~:: :?:6 _(.~. ~7 ;;:(1. 5 14ft. 5:. ::~:=j ~i. (J O. (I o. 0 0. 0 O. (J 
[:··-(··.6/.1 (:.,·'/6 ;.~~~ : J:'; -9. ~j 2:-J. (1 -99St9. 12 . .:1::~ O. 0 0. 13 480. 9 (1.13 480. 9 
J -(:( .• ,.,.':1 :c·/7'6 ;<.~: "~0 -0. '1 :?\). 0 :1.:;;0. 12. 84 O. (3 0. (I 2:~3. 6 O. 0 ;n:!:.6 
[;'--(:(,/;1 ,:,,:,r,';::. ;:~::;: 4(1 -~. 9 34. 0 -999:~. :1.5.33 O. (I ~l I) 260. 9 O. (3 260. 9 
J -\:·;(::/1.('//6 H<'I: 21 -0. 2 :1.e"'l. ::; :1 :~~n. :1.1.7:1. I). I<} O. 0 O. 0 o. \) 0. 121 
i)-~:I;;;./:1·///(-. (In: ~:::1 -~-;I. ~~ ?4. H -99:~):':j. :13. 5J. O. 0 o. (') 14:'=;.0 e. 0 :1.48.0 
.1 _.( ;(' ...... J ·(··/~···f. :1G: 4:0: -('f. :? ;;!H. ~-; :1::;'·,. 11:1. (f? O. 0 G. 0 O. 0 u. 0 O. 0 
I)-t.lE.:.· .. ·:l·/ll6 16:4H -9. :j 2::-:. f1 -9999. 15. ~)9 O. 0 O. (1 O. 13 O. 0 e. 13 

1:: I rnf-iI::E-.; [)=[; J 5CHHF.:CiE 

2.3-24 



CLLlFEH:05 

5"11:1'1 JON
[;of:fI F-. 

1-CI6/:1 (/"('6 
(:\-fi, . .:; .... ·:1 ~'''l'~(6 
J -;:)·~ ... ·':I "I/7f. 
f) ~·(·;t:: .. ,··:l '? /16 
) ~-O(~.,.,·j ~~" .. "'?5-
( .. -·.-1·::.,··:1,··.,·/6 
] -~ i·.: ..... :: ///6 
[) -17! ~:: •. "":1. (;> /' ';.' 6 
1 -{-i(·;.,··.1 "i""?f> 
£)-(tc~/J ?/·~""f. 

I --4:.~;::./·;1 f·"/~··'f. 
r.)-~:~6 ... ":t / ........... 1.:, 
1-·~:·!:.::.···~1 "(".,./(; 

[)-~:1'::;""':1 ( ••...• ;.;'(=; 
I -(:.:S/:' -;"'//6 
[)-~':j·6."".1·{" /~"'6 

l-I.:~7.",,··:j ( ..... r(·i=) 

[:'-f·:::\ .. ·'J ?//~:. 
I -r~.:·~.·J:l·///6 
r:'-f;"~·.""J //'/6 
1 --I:.i;::./:1 ,~::/~:'6 
[>._; I :: ..... :1 ;:-; ... ··~·'6 
J -O,;:./;"'~""'?'S 
r)-fl~s/";:·~:~/·76 

.t _.( I:.:, ... ··?.:i/'~·:OS 
[)-'\J"~~""';~3 ..... ~:: f. 
J -·~~6/?~·r.//6 
[)--C.t:-:/:~···.</··('h 

l-C~./::":·;: ... ·{"f. 
LI'-(16/?~~:/'(,6 

TH1£:" TWF 
( Hf.<: : t'1 HD (1-1) 

17: ~~9 -0.3: 
17::;>9 -9. 9 
:l E:: ~"t') -R 4-
:18:f1:=-i -9.51 

:18:49 -~~. 3: 
:18:4::.1 -9.51 

19:27 -~:). 7' 
19: ~:i' . 

-~~. 51 
;;-~(i: ~:'9 -~). f: 
~:"',,:O9 -9. ~I 
;::'0:;::,0 -(1.9 

~"(1: ~:t~·) -.:~. =' 
::~:1 : ~\9 -:\.. (I 

~:-:':1 : ~;~~) -9. 9 
::::::::<·0 -n.51 
22:4(1 -9. ~I 

2~~: ~::~ -0. ::~ 

23: ;:~;:.~ -~-:J. ~I 

~~J:: :::,9 -0. I:' 
~3:5::;' -9. ~I 

('10: .:~O O. ,(. 
00: .. ~~.j -~"i. ::1 
:1f..::'::5 -no t. 
:16:35 -~I. ~I 

:17:;:::3 -(1, ~. 

:t(~: ::'-8 -9. 9 
:1.:::: 14 -0. ;:::: 
:U·::::I4 -;OJ. 9 
:19:00 -(1. j 

:1.~-) : (I Ct -~~. ~I 

I =, I NTA}::1:- i [:,;[~ I S(:Hfl~.:(;E 

( 

SANPLE 
TF-J1PEf.::ATliRE CONDUCT I V I n' VOLIJNE 
«()E GRFf' S C) (NI CPot-1HOS ) ( ell m 

~:::1. 0 160. 10. f17 
2:~. 0 -99:39. 1s.51 
:d. I) :170. :1:1.. 45 
2:3. (t -~JS'99. 1.2. (;,2 
19. (1 :l ("0. 9.7::; 
2::::. ~1 -9::::~)9. 1.3. H~ 
~::L 5 :1.:::,0. 1.1. 45 
27'.0 -~959. 1.2.22 
~:1. ~j 1<::0. 9. (15 
27. 0 -99:::1:"). 1.2. 48 
~'7. 0 -9.:;'99. 9. 73 
2;? 0 -99~;:'j. 12. 74 
:;;';:'. (;} :1.::::<8. :11 .. 79 
'-'7 r;;: ."! .•. ,-I -9:'199. 12. 99 
2:1. \1 1:.::::·. 10. (,7 
~:5. ~t -~:.:~~99. 13. 69 
1:'l. ~ :145. 1.13. (i, 
~::3. (.j -9999. 1"' c:. .. ' ..:. ... ,-':.L 

20. (:) j40. :12. 84 
;:6. tl -9:'-1:"19. :14. 3:1 
;::::0. I?l :1.::;:0. :1.2. :'=:~4 
~:'5. (-) -9~1::)::;. 1.4. 5~j 
2~~. (1 -9::;:':19. 1.··t 25 
]::1 5 -9:~.l:~9. :1.6.64 
f·::=:. :l -9:'-199 . 11 .. 45 
31. 0 -9999. 1.6. 64 
;~l. 8 1.50. 8. 88 
3:1 .. (1 -9999. 1.3. 51. 
;:'2.0 -99:cl:? 1.2. 49 
:?:i .. () -9~199. :14. ~,5 

2.3-25 

( 

OENS IT'.' (NO. /HJ00 eu 11 ) 
-------------------------------------------------

TOTfIL 
.,'OLK-SAC (EXCLUDING 

EGGS LAR·· ... flE LARVAE JUVENILES EGGS) 
_ ..... _----- ------ --------- --_ .......... _----

0. 0 O. 0 0. (1 0.0 0. 0 
O. (1 fl. 0 O. 0 O. 0 0. 0 
(1. 0 O. 13 O. 0 0. 0 o. 0 
('.0 (1. (1 O. 0 0.0 0.0 
0. 0 O. 0 O. 0 0. 0 O. 0 
fl.!) O. (I O. 0 O. 0 0. 0 
e. 0 e. 0 8~·~. 4 O. 0 87. 4 
e. (I 1t1.0 81. 3 0.0 81..8 
0. 0 O. 0 0. 0 e. 0 0. 0 
0. (1 0. 0 13. 0 O. 0 0.0 
0. 0 O. 13 205. 6 0. 0 205. 6 
0. (I O. 0 0. 0 O. 0 O. 0 
O. €I O. {) 84. :"3 O. 0 84.8 
O. (1 O. (1 7(. (1 0. 13 77. 0 
0.0 O. 0 9~-;". ]: O. 0 99. ;$ 

U. (I {;t. 0 1.46. :1 0. (I 1.46. 1. 
O. (1 O. (I o. 0 0.0 0. 0 
0.0 O. 0 O. 0 o. 0 o. 0 
0. 0 O. 0 O. 13 (1.0 O. 0 
O. 0 O. 0 6;".5 13. 0 67. 5 
e. 13 O. 13 1.55. 8 0.0 :l.~;5. 8 
O. (1 O. 0 (I. 0 e. 0 O. 0 
1;:1. (I (I. (I (I. 13 O. 0 (1.0 
0. 13 (I. (I O. 0 0. 13 O. 13 
~). 13 O. 0 O. 0 0. 0 0. 0 
0. 13 O. 0 60. j O. ° 60. 1. 
O. (1 O. 0 O. 0 o. 0 O. (I 

O. 0 O. 0 0. 0 O. 0 0.0 
O. I) O. 0 O. 0 O. ~:1 O. 13 
\?J.O O. 0 O. 0 0. 0 e. (1 



/ 

( ( 

CLUPEIDS 

DENSIT'r'WO. /:L000 CU M ) 

SAMPLE TOTAL 
Slfl"IIOU- TINE TIDE TFJoIf-'ERAltlRE CONDUCT IVJTY VOUJNE YOLK-SAC (EXCLUDING 

[:oHTf:. (HR:NIm (1'1) ([iECiRF F.S C) < t'1 I CR(J~lHOS) (ClJ I't) EGGS LARVAE LARVAE JUVENILES E.GGS) 
---------- -------- ----------- ------------ ....:----- -------- ------ --------- ..... _--------
] -86.,·:,~:!:r'76 1.9:4~ -e. :1. 2~~. fl -9999. :L4.08 O. a O. 0 O. €I a. 0 0. a 
r;t-\-16/:;"3/ ... "'6 :l9:4~ -9. 9 3.1. a -9999. :1.3. :L7 a. (I a. 0 0. a e. 0 e. 0 
1-(·16 .. ···23/76 20:26 3. :1- 22. 5 -9sa~)9. 11. 3:L O. 0 O. 0 O. 0 0.0 0.0 
1)-C;6 ... ··;~~~/·?6 21''):26 -9. 9 3:1.. ::. -5:3:~9_ :15. :n O. 0 o. a :L95. 7 O. a :L95. 7 
.1 -·(;f./:,~:~:.'·(·6 <7'1: 1.n 0.2 2:?. 7 220. :12.4:) 0. 0 0. a 0.0 13.0 0.0 
()-~::.IS/;J:< .... ·7~ ~::1 : :Iff -51. :-~ 31. 0 -99:=19. :15. 33 O. 0 0.0 0. (1 e. 0' 0. 0 
J -~··;~.f· .. ·;;:·:?_:.·.Ii·t: 22:2:;' 0. 0 ~,:,~. (1 -9999. :t:L. 45 0.13 O. 0 0. 0 0.0 O. 0 
fj-~·jt-... ···;:··~<·.I·l6 2;!: ;';~i~ -5'. ~~ ~~9, 5 -::J:399. :14.03 O. 0 0. 0 0.0 7:1.. 3 71. 3 
l-b: .. ····::~:·V(,·f, 23:03 -\?,. :~ 22. 5 -9999. 9.8:1 O. 0 o. ° O. a e. e fJ.0 
f)-~·16./::!.~:t( .. ·~·,.6 2:;:; (It:; -·Ct.9 ~~~,:". 5 -99~.I9. 1.3. 1.7 0. 0 O. 0 0. (1 0.0 0. 0 
1--[1.;: .····::·~:~//6 2]::55 -1?t.4 2:.S. l1 -9999. 12. 49 O. 0 O. 0 a. e o. 0 o. 0 
[:O-f1( ...... ;~:: ~//.;=: 23:55 -9. ~3 ~~::-:. 5 -99S~9. ;15.07 O. (I 0. 0 0.0 0. 0 0. 0 
; _.( i6 .. ·,';:·:4/·;6 00:3;:i -H. 5 2:<:. j ,,6 fl. 13. 5'" O. 0 O. (1 13. I) O. (1 (I. a 
fJ-' ~"-'·::.:.····:~~4 ..... ·~··6 (r,l: :<:~ -~;. 9 :;\~. 1{1 -9::'1:';::). 1.5.5::::; O. 0 O. 0 64. :t O. 0 64. 1 
J -f:·::··.····;~.:~.····~·'"6 :16 ::=>.8 -A. 9 24. ~) :162. :1.:1. 27 O. I) Q. 0 0. 0 O. 0 O. 0 
').- ~ :~;: .. /;:~ ~ .. ; /'( f. :16::;~8 -9. 9 32. 5 -9:.199, :L?. 77 O. 0 0. I) 72. 6 O. (1 72. 6 
I -O6 .... ·;;····1 .. ···?6 j 7: ::'(1 -1-:-" 7 22. 5 -99~~:~. 12. 49 O. I) 0.13 813. 1. 0. 0 80.1. 
f)-- :)6.· .. ·;~,·t ..... ·~ .. ·t-: :ti': :1.0 -9. 9 3;:. (1 -9999. j"- c.-...:.-............ ' .... ' O. 0 0.0 68, 7 O. 0 68. 7 
J -(:';/:::"'1/;--',:- 17: ~)~~ -0. ~i ". ..... , c-

~c... ..... J -99:~9. :to. 7G H. 0 O. (j 0. 0 0. 0 O. 0 
I )-!:i(:·/;::·4//oS :.1.7: ~;::~ -9. ~.1 3:1. I) -Sl9::-i;3. 1:~. 82 (1.0 0. 0 O. 0 O. 0 0.0 
1-·>c:;·'~"4/?f, :1.;.::':: 3f. -8. :~ ?:=~. 5 -9~'1:0<9. 15. 3~s: O. 0 O. 0 o. 0 e. a O. (1 
( )-';-:I~.",,';~'~"l""'/6 :1 r':"): 36 -9. 9 :~:L \') -9999. 16. :;~9 O. (1 O. 0 O. 0 o. (1 O. 0 
}-,(',\:: .. /;jl:t,/·/h. :t?!:1f: -~l ~.l ~!2. 5 -99~-;9. :10.24 (1. 0 e. 0 0.0 O. 0 O. (1 
I :'-H{:':/::·~·:t/·/F. :1::1: :1.6 -9. ~) ;!9.0 -9:=:~:~9. :1.4.73 (1. 0 O. 0 67. 9 o. e 67. 9 
l-r:lt~:./;;,,~4/·?6 ;:-:U: 04 0. 0 22. 5 4:10. :1:1. 97 O. 0 O. 0 O. 0 e. e 0. 0 
[:0- (-11:';,-'%4/'/f, ?-(1:i.H -9. 9 :'~9. 5 -9~799. 1.5. ::'3 O. I) O. 0 256. 5 O. 0 256. 5 
I -O'::/:;~4/('6 ;:'::0:4~ n. :l ;:;:;:~. 5 -99::'19. :11.. 27 O. (1 e. 0 443. 5 O. 0 443. 5 
1)-0",/;:-:4",";-'"6 ?O:4!;-; -9. 9 :":9.0 -999~. :1.5.25 O. 0 O. 0 6::'. 6 O. 0 65. 6 
I-f~6/;'4/;"'6 2;~: :ll n. :1 ~~J. ~, -9:,"1:"1:"'. 12. ::14 O. 0 {';.O 329. 5 O. 0 329. 5 
[;-'\i"16/;::"I.·'7f: :;;:.~! : :l:1. -:3. 9 30. 0 -~999. :15.25 13. (I (1.0 65. 6 O. {') 65. 6 

I;: INTAKE; £)::[>1 SCHAF:(jE 

2.3-26 



·~--

( 
( 

CLUPE 1 (IS 

DENSIT'T'(NO. /:l.ooa eu t1 ) 

SANPLE TOTAL 
S'I fiT J (i!·l- lIt-iE TWF TF..NPH:ATUf.i:F CONDlICT1VITY VOUJf'lE 'y'OLK-SAC (EXCLUDING 

[:·F:TE (HR:tHN> <t'l) (f>E (iF:EES C) ( t'1 r CROt'1HOS) (ClI t'1) EGGS Lf1RVfiE LARVAE JlIVENILES EGGS) 
...... _-------- -------- ----------- ------------ ------- -------- ------ --------- ----------
1. -1:)6,.'·~~.:~~/7i,; :;~;?: ~3. -1'1.1. 2~~~. a -:3:=l~~9. 1.3. 1.9 0.0 O. 0 75. :3 0. e 75. :3 
e,-~~ S/:~:'{.; /'~.;o~:: ~:'~~ : ~I:~~ -:=-".9 2:"J.O -::J::JS::". 15. 25 121. 0 O. e 0.0 O. 0 0.0 
1--(:i.--: ... ··:"f:4/"/OS 2s: :~5 -ei.1. 2:~. 0 -99~J9. 12. 49 (1. €I (1. 0 f.1.O 0. a o. 0 
f:l- n.; ... ·t:;·~4/"? ':7. ;'~:j:: 3~; -~~. :=; 29. (:j -:~9:?::J. :l4.55 O. 0 O. (1 68. 7 O. 0 68. 7 
] -(·11~/;::·~' ... ···~?(: fit?!::l S -\'1. ]: ;;.3.5 -9:~;St9. 113.07 0.0 (1.0 9:7.3 O. 0 99. :3 
f)-!;"; ::./·:::'~~:J/?,6 1":1;1:18 -51. ~I ?:~. 13 -9:~3:::'9. :14. ~'i5 O. ;) o. a 6:3.7 O. 0 68. 7 
j -~:'i';:"'-"~;<~''''''7'f; f:rt:~3 -fl. 4· ;:;:4.13 6(10. :1.13. 93 (1.13 O. () 274. 5 O. () 274. 5 
r )-f; :~:,··~·'~:;/';"6 (I~~: !:'9 -:'1. :;. ::::9.0 -9:0)99. 14. :~.*;: e. 0 o. @ 69. 5 @. 0 69. 5 
.1 -i: ;.,'·:;,·C:/7''; :1;"::H -0. :: • 2/. 13 :l f):; 1('.1. 11.97 ~;. 0 13. 0 O. 0 0.0 (1.13 
I)-\.j ;~./;: .. ~:::~ .. /,.;; :l.7:::;A -:"!. ::. ~~:t. H 95(·j. 1.5. i? H. 0 O. 0 63. 4 fl. 0 K~. 4 
] -i::i':::./::::~:.",,"{t;.. :u=.:::n -0. 9 :~5. (-) -9:?S<3. j;:;:.84 O. 0 O. 0 O. 13 O. (I o. {'I 

r)-p~::·. ··:::·.'~:-;.,,··/6 1.:~:: :-~3 -9. S' 34. (1 -:~~..J:'.·9. J5. 59 O. 0 0. 0 fj.O fl. 0 £1. 13 
) -n<:. .. ··;?;~:/~;·6 19:2:i: -0. f: 24. (1 -999~. :1:;::. f:4 O. e O. 13 O. 0 O. 0 (i. a 
()- ~:t·~; .. ··· {::~.:'~/·/i~ '.1:::': :?:~~ -:~. ~, 34. ~j --9?:-=:t~. :1.5. ~-~9 O. 0 13. 0 ",.0 O. 0 0.0 
j -l:: ~: .. ···;~~:~·; .... ·?6 ;;::~1: fj~? -0. 1': ~~~.~. 0 -9~·!:~;·::'. :12. '1::" O. 0 O. (I 88. :1 O. 0 8(1. 1. 
("-('1 ::" .... :~:.;~! ....... /f; ;"0: (:I:~~ -:~. ~I ];2. ~\ -999:~. 1:'=;. ~.~:,; O. 0 0.13 64. 1 O. 0 64. :1. 
I -1;.:('; ..... ·::/:~: ....... ("6 ;';i(,):51. -0. ;;: ~~~"s. !.) ;1(;(-:10. :12. ::A O. () fl. a 77. 9 O. 0 77. 9 
[)-l. :f·.···:~·.·;~: .. ····/6 ~~(I : ~~;:t -9. ~I ]:<:. (-) -5':::;99. 1.5. ~~9 O. 0 0. 13 O. (I o. ~) a. 0 
; -~.;£. .... ';~'~::":"""/~. ?1: :;:~ (:l'" ::::4.0 -9~~:~;:3. :1.:1. 45 O. 0 O. (I O. 0 O. 0 0. 0 
D-t::L::'/.~':':'://·:::: 2:1. : 3:, -9. ::. J::?, ~j -~~1:;:99. 15. 59 H. 13 0. (I 64.1. O. 0 64. :1 
~ .... ~'.; :: .... ; .. ;: :/~ .. ,f.. ;;-~J: : :::~'i (1. :: 2·1.0 -:-:«:::"::~9. j. ;7# 5~:1 O. 13 O. 13 ~.7. :I. O. I) 57. 1 
r .- J '.: ..... ; •• :;~~: ...... ?j::.; ;"'J;: ::·::5 -9. 9 :W. (1 -99:~,i:~. 1 ~5. :s';:; O. (} O. 0 260. 4 (1. 13 26~). 4 
l-U.: ..... :--:::.'.,,· /.::. ~:: :?i ; ~.1 :~: :;:'. ~: ;:::4. (\ -99'~r~ :t:<:. 5'l O. I) O. 0 147.7 O. 0 :14'('.7 
f:,~(··i::-.... ':':.':: .!, .... '? (. n.:I:f!8 -:'). ::1 :::'U.O -9:=:C:;'!9. j.:~. 6!3 O. 0 1'1. 0 237. 2 13. 0 2~7. 2 
l-~'~ ;:f/::~::.4.~·~,: A r';'l: 43 -0. ~~ ;;"4. (oj :J (1~.t?i. 1:;=:.14 O. .;) n. 13 O. (\ O. 0 O. 0 
r)-:;)('/:~":'J/(""::, n;): 'E: -:~. ::) . ~n. 19 -9999 . 1:1.. 44 O. (\ O. (I 0.0 O. \3 0. 0 
I -k-!'::-./~:·"-;1.···~/a:=: :1 ~7~ : ;.~~ -r.t. ~I 24. ~ 6;·'fI. :1171. 07 O. (I O. 13 fl (:) O. I) O. 0 
I)-f:i,::-...... ·;: ... ::)/~,'r:. ;i 8: ~~:s -:7. ::. 3:>:. (-) -9:~::99. :1.:1.. 61 O. (I o. 0 < 86. :1 O. (1 86. :1. 
J -!:I:'-.... ·;:~::J.··'("6 :1 ::~ : j ~:) -Ct ~, :::~::J. fi -9::j:;19. :3. 7:1. O. 0 O. (1 O. 0 (='.13 O. 0 
, )~(·I( ... ···::~·:~ .. ···/~ :19::1.5 -:~. ~'. :U. r:; -:OJ:::':'!:'). 1.1 .. 8l O. ~I O. (1 O. I) O. 0 O. 0 

j ;:: I ,f! fH<E; [1==J) J 5CHAF<nF. 
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( 

CLUPEWS 

:::;', AT J(lN- TINE TWE TENPFRATliRE CONNleT I V I TY 
Dff[ F. (HR:NHD (/'I) < ()FGf.::EES (:) (t'11CRPNH05) -_._--..... ---- -------- ----------- ------------

J -(1.;:;.···;;.~:"/76 20:00 -:1.. () ;;.~~, ('I -9:"J99. 
()-(1~;/::~9/76 20:0'21 -9. ~l 3:~. 13 -:~9:.a~. 

l-OO::;.··;:.::'! .. ··;·'·f; ::::0:47 -0. (; 24, 0 -9999. 
()-';·j6/:?9/'(·f, 20: 4i' -::J.9 3:1,0 -9999, 
J -~i6/~'::;("?6 ~~J : ~:.:~:~ -13. :J 2:< 7 390. 
[:1-~1~;/:~:'9/'?6 ;::::1 : ~~9 -:j. ~. 31. ~i -9:;'99. 
I -:,'t6 .. ·'?::V(,f. ?2: :1:1. e. 0 24. (I -9:;::~sa. 
1;- \(·;f·,····:J.:7~/76 ;:-,2::1:1.. -9. 9 3£1. (\ -9:"1::'9. 
I -·~;1f.,····;:·:9'''··/6 :?2:S4 O. ;? ;;:4, 0 -9:=.o:'l9. 
r~-I?I'C./;;::·:~/~·:·6 ;:~~?: ~i4 -~'. ~J :0. e -99:39. 
, -(lS/;::':CJ/7f. "'t--" • ~~"f,;.' 

.::.~ .. ~"'-' 0. :~ 24. 0 -99:39. 
n-~·1f;/~.'~:::' //6 ~;.-3:: 3::=t -9. 9 2~=}. 5 -::;'::'19<1, 

l-(-~f,/:" ilr?f. 1'10: ~~2 0. :3 2:.~. 5 '/6(,l, 
I )-·(!f./' '::~.t/'; .. "f. f10:;=!2 -9. 9 :?9. ~; -9:;'99. 
.1 ~~~ tl~ •• ""::::()I"· {'6 j f;: 40 -no j: ~!::t. fI :l2f.11:~. 
[:'-f~~::,,"·:·~:·. 1/("f. j,6: 4f! -::'.9 3~<:, (1 -9:,,!::'YJ. 
.l-l.'I~:./:~:(·v?f. 17:44 -\'1.6 ~~~~;. (I -99:~t9. 

I :'-(:O;:;/:!~CI/(·F. J7:44 -9, 9 ;(8. 1;1 -9:'::'99. 
J --:;'1':""':'~~:1/('6 :1 H: :?3 -0. ~,. 23. 0 -9999. 
r:. - ~:1 t: .. ·· .. =~ ~:·I .. "'"? as :1:::::$3 -9. 9 ~~3, ~1 -9:):=:a~( 

] "-~·16t'··3':·.I,,··'f··E, ;':1;1: J (-3 -~~. ~' :':!~'. (-:1 -9:~:3::}. 

I ;'-~:lf·/~~f1/·,"'; ;~~) : :tH -9. 9 3;,,13 -:O".':!:'!:), 
] -rl~~'/:;;:~'I//6 ;<J :o? -no 4 ~?~:;. c'1 -~9:=:«9. 
')-~:i6 .. ···: ~:H/~~6 ;:':1.: (13 -:3. ~) 3? 0 -:~9~i9, 

J -(:I';:;/:~(V?~; ::'2: ((,: -£1. ~~ 24. 13 -9::199. 
r)-(1f:/:~:~:f/~"6 ;,2:02 -9. ~~ ~::::-~. 0 -999:3. 
1 -t;.'16/:.f(j/?6 ?.;~ :53 O. () 24. 0 -:"9:~9. 
()-S:I~a/:('?'/~"'6 22::'H -9. :~ 3:1,0 -9:::;:39. 
l-I,:I",;/A;I/;,·"'. ;:::3: 40 0, :~ ;?4, (I -9999 .. 
{)-O(:,":N:I/?6 ?:f; :40 -Sf, 9 ~{:O. 5 -9:~)99, 

1:: I IlTflKb ()=[) I SCHflPGE 

SANPLE 
VOLUNE 
(CU m 
----_.-

:10. 07 
12. :1.3 
10. 07 
13, 69 
12, 3:l. 
:14. ~::3 

12. 75 
j 5. (17 
:1:1, 10 
18. :.';0 
:1 ;:;:. ::::4 
15.5:3 
1.4. 25 
:1.5. :;q 
:1:;::.4:';1 
L1. 44 
1.0. 4:1 
j 1. 4-t 
:1:1. 2;' 
12. 4::: 

7. 54 
11.. 44 
11 .. 79 
j 3, ~\1 
1.:1. 73 
:10. ,6 
1.2. 49 
:14.55 
12. 49 
:1.5.59 

2.3-28 

DENSITY(NO. /:l.OOO CO 1'1 ) 

i 
\ 

-------------------------------------------------
TOTAL 

','OLK-5AC (EXCLUDING 
EGGS LARVAE LARVAE ,TUVENILE5 EGGS) 

-------- ------ --------- -----------
0. 13 O. 0 0. 0 0, 0 O. 0 
O. I) 0, 13 24'(.3 0. ° 247. 3 
0. 0 0. 0 0.0 0.0 O. 0 
0. 0 0. {'I 0.0 0. 0 0. I) 

O. 0 O. e 162. 4 O. 0 162. 4 
O. 0 O. 0 O. 0 O. I) fl. a 
('t, 0 0. 0 73. 4 0. e 78. 4 
0. J) 0, f,) 66. :3: 0. 0 66. :J 
0. 0 O. 0 O. 13 o. e O. 0 
0.0 (1, 0 0. 13 (I, 0 a. e 
0. 13 e. 0 77. 9 a. 13 77. 9 
0. 0 O. (1 O. 0 O. 0 O. 0 
(I, 13 0. 0 21.(;,1.5 0.0 2:10. 5 
O. (1 (1. e e. I) 0. a 0. 0 
(). \) I?l. 171 t'l. 13 0. (l O. 0 
O. 0 0, 0 87. 4 0, (I 87. 4 
O. 0 (l. 0 0. ° e. 0 O. 0 
0, 0 O. (I t~. a 0. (:) O. 0 
(i. (I O. 0 0. 0 0. 0 O. 0 
O. 13 13. 0 8\).2 O. 0 80. 2 
O. e 13. £I 0. 13 O. 0 fl, 13 
1(1, 0 0. \1 f:fl. 4 a. I) 8i'.4 
I). I) 0. \3 2~·;4. 4 O. (1 254. 4 
O. 0 0. 13 74. e 0. 0 74. 13 
O. 13 O. 0 £I. 0 O. e 0. 0 
13, 0 O. 13 O. 0 e. e e. 0 
O. 11) O. 13 O. 0 0. 13 0. 11) 

O. 0 O. e O. e O. 13 O. 13 
O. 0 0, 0 160.1. O. 0 1.61). :1 
O. 11) O. 0 '1.0 13.0 O. 1:'1 



/,-

,,--. 

( ( ( ( 

CLUf·EJ[:·S 

DENS ITY (NO. /1.0"1~ eu N ) 

SRt'1PL£ TOTAL 
::-:r fiT J IiN- -rH1F.: TIDE" Tf:l-1PE-.F:ATI..lf<:F C(lN[)l leT I v I T'r' voumE ','OlK-SRC (EXCLUDING 

r:'!'fTf' (Hf<: NUl) <1-1) Wf(if<:f ESC) 0:: "1 I CRO:'1HOS) «(;lJ i·1) EGGS LARVAE LflRVliF JlJVENIU:S EGGS) 

... --------- -------- ----------- ------------ ------ -------- ------ --------- ----------
1-;::7-'/~·':1 /70::. (.1(1: ?!';, ~,. 4 ;;:4. (.j -~~:3S19. 12. 49 O. () O. 13 8(1. 1 0. 0 8~). :1. 
1"-fl'//~1:1l""?6 O~·.t: ~:~. -:~. 9 :<:0. (~ -;199::J. :t~5. 25 O. 0 0.0 0.(1 ~,. e o. 13 
] -r;·;···/(~J./(,6 :1.9: ~:~~ -~). ? ;;~:~. !:. ~~::"(l ~J. 73 O. 0 O. 0 e. 0 O. 0 O. 13 
[:"-t !·/.~··~:·1J./·/f: :1.9: ~::9 -9. 9 :n. ~ -99:0':=). :1.0. :3]: O. 0 O. (1 64(:). 6 O. 0 640. 6 
l-'~'I;'/O:l /~"6 ~':\;1: ;;~j. -1'1. f.: 2::i. i.·l -::j~~9:;C. 9. 05 O. 0 O. 12) :l:t(:l. 5 O. 0 1:10. 5 
1)-t:·I·(' .. /~U .. · .. ?6 ~:~): ~~:t -9. 5' 3:1. fl -9~:!~.: .. 9. :1.4. 20 0. 13 O. (1 2:::::1.6 O. 0 281 .. 6 
J -·i:li·/f·j.1 //6 ~~:1 : ~:15 -f1. E-: ;;':5. ~.~ -9~?::):;'. HI. 07 (1. I) 0. 0 4S<6. 5 O. (l 49f;. 5 
J."--'~~ / /I::,J /';"'6 ;:,'1 ; W~ -9. 5- 34. n -9:~::;":j. 15.5:1 IZI. t) O. 0 253. 0 64. 5 32;,. 5 
l-'U;" /'\1,1,/ ('6 :?'1 : 4~~\ -{1.5 ;;:~" H -:3::!~:t'J. 12. 49 O. I) O. 0 €:!O. 1. O. (I 80. :I 
1:'-:~·li·(·'(':.l ('"''(''f. ;::1 : 4:~ -9. S· 3:'~, ~ -9999. H. 55 O. (I O. 0 "'r. ~ r...;:'I. I fl. n 68, 7 
l-(I? .... (-i'l/:;,·(. ~~2 : 3:;;~ -(to ~~ ;!4. ~. -:"'1 99:=!. :3. 7:t O. (I O. 12) O. (I O. 0 O. (:J 
f:.- .() 7/(01:1 /,'.c: ~~:;::: 32 -St. :;. 32. 5 -995::,). 13. 69 O. 121 O. 0 1.46. 1 ~1. 0 1.46. :1. 
1 -\"I? .. ·'UJ /?\:. ;:3: ~-?~! -no 1 ;:,4.0 -99:~:~. ;1:='. 49 O. I) O. (1 O. 0 e. I,) (1. 0 
[:,- (f.'~/;31./'/6 ~:3: 2:::: -9. 9 3(J.O -:::;;:?:~:~- :15. 25 O. 0 0.1.3 65. 6 O. 0 65. 6 
l-(··!? .... ·C.1.-··· / .. .:, :::~:< : ~~9 O. 0 :2 •.•. ~'.' -:~~;9:~. :1.."'. 0:' O. I) O. 0 O. » O. (:) O. 0 
1.·-1·1;··· •. ··'1··:.;" .... /6 :?:J: ~)3 -:'~- ~.: :~;f1. 5 -::·:t::;9:::-. :15. 25 O. 0 H. (1 (1.13 (I. l1 O. 0 
J _. 07.·'''(·t::·~/·?6 ~:lO: 4:::- ft. ;;::. 24. ~I ?~j~). 1.2.75 0. (1 O. e 78. 4 0.0 78. 4 
[:--ll·{ .. ···(I;.}/?t\ (..10:42 -51, $' 3:1. H -9::::1::"9. 14. :;"9 O. (I O. (I O. 0 0.13 0. 0 
l-\f(/:1 ,1/ /6 :1 {' : ~?:~ -H. 6 ;::~'''. 5 -~01::;'99. :10.~::<: B. 0 O. 0 (~. ~3 O. 0 0. 0 
!)-('I:? .... :1 ... /·(f, :1 ,": :?:.;: -;"'. r:-. 3:~: •. tt -~.:;t::;:::4::.I. 1.3. 5:1. n. (1 O. (1 0.0 0. f1 0.0 
l-~:I ?/:1.:~ ... ··i·'i ... :. :1::=:::14 -('1. 7' ~4. 11 ;?OO. :1.2. f,:~J O. I) O. 0 O. ~3 O. (1 0.0 
1..-1" / .... :1 '\.,("0::. :1.::=:::t4 -n. 7 32. n -99::;'9. 1.3. ~i:J. O. l1 ~~. I) O. 13 (OJ. '" O. (1 
J -'("17/:1 ,:l .... ··?~. :1.8: ~I:j -~ ..... t.: ;~7. f1 -99::1:". 8. 9/ O. (1 0. 0 O. (1 O. 0 (1.0 
,:.-.~ ~'//:'t 4//.:; :1f::58 -0. F :$:1. ('I -99~~:~. :l ;;:~. t.:2 fl. 0 0. 0 O. 13 (1. (1 O. 0 
J -'~;)?/:14"''';'''6 :l~!: 46 -0. S ?6. 5 -~I::,o::;.:'j. 9. f)5 O. I) O. €I O. 0 O. 0 O. 0 
r\-(I;:-'/:14./"'-'" :19:46 -:;". S 2::-:. 5 -9999. 12. 48 O. 0 O. 0 0.13 O. (I (-). (1 

1-(1;;'/:14/;."('; 2£1: f~6 -~l 7 ;::,:6. (1 -9:=61:':1. :U.45 0. 0 l:l.O f1. (l 0. 0 0. 0 
!)-~t'//:1 4/'(6 ~':l-3 :~t6 -~. S 3",. (I -9999. :12.48 O. (1 ft. 0 O. 0 fl. I) O. 0 
I -'.1'0"/:., ·l .. ···?f. ;~1. : :':~~7 -0. E· 2,;. f1 -:':19:'19. ~.:j. f15 O. 0 0. 0 0.13 O. 0 O. 0 
[)- (:t? /:14.·· ... ;:·'6 ~~j : ~~:~? -9. :;: 2:1.. 0 -:~.19:~9~ :I.::. 17 O. (I O. 0 h0 O. 0 O. (3 

1 :: J t·n Hf<F'.' ()=.!) J 5CHflRGE 
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'3. EAlrai"mentAbundance 
Raw Data Summaries 





'''--'. 

3.1 ROSETON GENERATING STATION ENTRAINMEN'I' 
ft.BUNDft.J.'lTCE RA~..r DATA SUMMARIES (PUMP), 
1976 



( ( ( 

wHITE PERCH 

DENSITY (NO. /1000 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
TIME TIDE VOLU~lE TEMPERATURE CONDUCTIVIry YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (CU M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 
-------- -------- _._---- ------------ ------------ -------- ------ --------- ----------
76/03/30 06:35 1.3 129.71 6. 5 172. 0.0 O. 0 O. 0 O. 0 O. 0 
76/04/01 11:30 2. 5 1.29. 71 .~. 1 177. O. 0 O. 0 O. 0 O. 0 O. 0 
76/04/01 14:35 2. 3 119. 71 8. 4 174. O. 0 O. 0 0.0 O. 0 O. 0 
76/04/01 17:40 1.7 12·~. 71 7. 6 1t.6. O. 0 o. 0 O. 0 0.0 o. 0 
7t./04/01 20:45 1.8 129. 71 7. 9 158. O. 0 o. 0 o. 0 O. 0 O. 0 
76/04/01 23:50 2. 4 129. 71 7. 9 It·9. O. 0 O. 0 0.0 O. 0 o. 0 
7t.h) II 102 03:00 2. 3 129.71 7. 0 137. O. 0 O. 0 O. 0 7. 7 7. 7 
76/04102 06:05 1.3 129. 71 7. 0 149. O. 0 O. 0 O. 0 0.0 O. 0 
76/0I'dO::': 11: 47 1.5 129. 71 7. 0 117. O. 0 o. 0 O. 0 o. 0 O. 0 
7t./04/0S 17:51 1.9 136. 20 7. 0 1 H::. O. 0 O. 0 O. 0 O. 0 O. 0 
76/04/09 03: 10 1.5 159. 2:5 7. I) lOb. 1S.8 O. 0 O. 0 o. 0 O. 0 
76/04/09 06:20 1.9 159. 25 7. 0 114. O. 0 0.0 O. 0 0.0 O. 0 
71.:./04/15 03:25 1.4 129. 71 9. 0 110. O. 0 O. 0 O. 0 o. 0 O. 0 
7t./04/15 11:2b 2 ? 12·;t.71 9. 0 118. O. 0 O. 0 O. 0 o. 0 O. 0 
7~/·)4/15 17:28 1. 1 129. 71 9. 0 100. O. 0 O. 0 O. 0 O. 0 O. 0 
76/04/15 20;35 1. e· 129. 71 3. 0 100. O. 0 o. 0 0.0 0.0 o. 0 
76/01115 23:40 2. 3 145. 16 8. 0 100. O. 0 O. 0 O. 0 O. 0 0.0 
76/04/16 02:43 2. 0 129. 71 e.o 94. O. 0 O. 0 O. 0 O. 0 O. 0 
76/04/16 05:48 1.3 129. 71 9. 0 94. O. 0 O. 0 O. 0 7. 7 7. 7 
76/04/19 08:40 1.3 145. 16 9. 0 125. O. 0 O. 0 O. 0 O. 0 O. 0 
76/04/20 00:00 1.4 129. 71 9. 0 123. 7. 7 0.0 O. 0 o. 0 O. 0 
76/04/20 0:3:05 2. 0 12-;1.71 9. 0 121. O. 0 O. 0 o. 0 7. 7 7. 7 
76/04/20 06: 10 2. 0 12';1. 71 9. 0 120. O. 0 o. 0 O. 0 O. 0 o. 0 
76/04/2.2 0';/: 55 1.5 159. 25 10. 5 1 '";.? "1_. O. 0 O. 0 O. 0 O. 0 O. 0 
76/04.122 13:05 1.3 192.49 12. 0 132. O. 0 O. 0 O. 0 0.0 0.0 
7i-I04/22 16: 13 1.7 1512. 4'S"1 12. 0 1 '":·Co 

~V. O. 0 O. 0 O. 0 O. 0 O. 0 
76/04/22 1<)' ,.,.~ ,. ~...., 2. 1 H/2.49 12.5 144. O. 0 O. 0 O. 0 O. 0 O. 0 
76/04/22 22:30 1.7 159. 25 11. 0 141. O. 0 O. 0 O. 0 O. 0 O. 0 
76/04/23 05:34 2. 0 15"'.25 11. 0 134. 6. 3 O. 0 0.0 o. 0 O. 0 
76/04/23 08:45 2.0 145. 16 11. 5 150. O. 0 o. 0 o. 0 O. 0 O. 0 

3.1-1 



( ( 

WH~TE PERCH 

DENSITY(NO. /1000 CU M ) 
-----------~~------------------------------------

~;AMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLl(-SAC (EXCLUDING 

DATE (HR:MIN) eM) (CU M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE ,JUVENILES EGGS) 
-------- -..------- ------ ----------- ------------ -------- ------ --------- ----------
76/04/29 08:25 1.4 15':'>.25 13. 0 132. O. 0 0.0 O. 0 0.0 O. 0 
76/04/29 14:27 1.8 159. 25 14. 0 146. 6. 3 O. 0 o. 0 o. 0 o. 0 
76/04/29 17:28 1.2 159.25 14.0 155. O. 0 0.0 O. 0 0.0 O. 0 
76/04/29 20:30 1.4 159. 25 14.0 151. O. 0 O. 0 O. 0 0.0· O. 0 
76/04/29 23:32 2. 0 159. 25 14.0 149. O. 0 O. 0 O. 0 18. 8 18. 8 
76/04/30 02:34 2. 0 159. 25 14.0 l r .... 

~J. 6. 3 O. 0 O. 0 0.0 O. 0 
76/04/30 05:37 1.5 15';>. 25 14.0 130. O. 0 0.0 O. 0 O. 0 0.0 
76/05/03 08:25 1.5 159. 25 13. 5 151. 6. 3 0.0 0.0 0.0 O. 0 
76/05/03 11:40 1.5 151. 00 13.5 149. O. 0 O. 0 O. 0 O. 0 0:0 
76/05/03 14: 16 2. 0 150. 00 15. 0 155. O. 0 t .. 7 O. 0 O. 0 6. 7 
76/(1'.3/03 16:41 1.9 152. 00 14. 0 152. 19.7 O. 0 26. 3 O. 0 26. 3 
7/:..105/03 19:30 1.4 150.00 14.0 151. 13. 3 O. 0 6. 7 O. 0 6. 7 
76/05/03 22: 15 1.2 150. 00 13. 0 131. 1'" ... ..., . ..., 13. 3 O. 0 o. 0 13. 3 
76/05/04 00:59 1.9 150. 00 13. 0 1'-10 

~V. O. 0 80. 0 13. 3 O. 0 93. 3 
76/05/04 03:32 2. 0 150. 00 13.0 129. O. 0 O. 0 46. 7 O. 0 46. 7 
76/05/04· 06: 10 1.8 150. 00 13. 0 129. 13.3 O. 0 O. 0 o. 0 O. 0 
76/05/05 0:;;: 30 1.4 150. 00 13.0 153. 3~:. 3 O. 0 o. 0 O. 0 o. 0 
76/05/05 11: 14 1.2 150. 00 13.0 158. O. 0 O. 0 O. 0 O. 0 O. 0 
76/05/05 14:00 1.6 150.00 14. 0 165. 53. 3 O. 0 O. 0 O. 0 O. 0 
76/05/05 16:44 1.7 150. 00 15. 0 165. 20. 0 O. 0 o. 0 O. 0 O. 0 
76/05/05 19:23 1.8 152. 00 14.0 158. 6. 6 O. 0 O. 0 O. 0 O. 0 
76/0:5/05 22:21 1.4 150. 00 13. 0 15~/. 33. 3 O. 0 o. 0 o. 0 o. 0 
76/1)5/06 01; 10 1.5 150. 00 13. 0 143. O. 0 O. 0 O. 0 O. 0 O. 0 
76/05/06 03:48 2. 0 150. 00 13. 0 133. O. 0 O. 0 O. 0 O. 0 O. 0 
76/05/06 06:25 2.0 150. 00 13. 0 143. O. 0 O. 0 O. 0 O. 0 O. 0 
76/05/07 0:3: 15 1.6 150. 00 13.0 174. 6. 7 O. 0 o. 0 o. 0 o. 0 
76/1)5/07 11: 00 1.3 150. 00 13. 0 174. 26. 7 O. 0 o. 0 O. 0 O. 0 
76/0'5107 13:45 1. 1 150.00 13. 0 175. 13. 3 O. 0 o. 0 o. (I O. 0 
7(;'/(15/07 16: 16 1.4 150. 00 14. 0 178. 13. 3 O. 0 20. 0 O. 0 20. 0 
76/05/07 13:56 2. 0 150. 00 14. 0 185. 13.3 O. 0 13. 3 O. 0 13. 3 

3.1-2 



(~ ( ( 

WHITE PERCH 

DENSITY(NO. /1000 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
TIME TIDE VOLUME TEI'1PERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (eu M) <DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 
..--------- ......... _----- ------ ----------- --------------- -------- ------ --------- ----------
76/0'5/07 21; 35 1.7 150. 00 13. 0 176. 26. 1 6. 7 6. 7 O. ° 13.4 
76/05/08 00:21 1.3 150. 00 13. 0 160, 0. 0 0, 0 O. 0 o. 0 o. 0 
76/05/08 03: J4 1.3 77. 00 13.0 143. O. 0 O. 0 O. 0 O. 0 O. 0 
76/05/10 08:20 2. 0 150.00 14. 0 168. O. 0 O. 0 40.0 O. 0 40. 0 
76/0~j/10 11:00 1.9 150. 00 14.0 167. 13. 3 O. 0 53. 3 O. 0 53. 3 
76/05/10 13:50 1.3 150. 00 14. 0 164. 40.0 O. 0 0.0 0.0 O. 0 
76/05/tO 17: 15 1.2 150. 00 13. 0 147. 53. 3 6. 7 6. 7 O. 0 13. 4 
76/05/10 20:55 2. :2 150. 00 13.0 152. 20. 0 O. 0 13.3 O. 0 13. 3 
76/05/10 23:46 2. 1 150. 00 14. 0 146. 60. 7 6. 7 6. 7 O. 0 13. 4 
76/0~5/11 02:50 1.4 150. 00 13. :5 129. 106, 7 O. 0 o. 0 0.0 O. 0 
76/05/11 05:30 1.2 150. 00 13.0 126. 26. 7 20. 0 6. 7 O. 0 20. 7 
76/0!5/12 11: 30 2. 1 150. 00 14.0 147. 20. 0 O. 0 40. 7 O. 0 40. 7 
76/05/12 14:05 1.5 150. 00 14.0 146. 40. 0 33. 3 13. 3 O. 0 40.0 
76/05.112 17:00 1.2 150. 00 14.0 146. 73. 3 O. 0 20. 7 O. 0 26. 7 
76/05/12 19:48 1.5 150, 00 14.0 143. 106. 7 6. 7 33. 3 O. 0 40. 0 
76/05/12 22: ~:O 2. 1 150, 00 14.0 149. 26. 7 '20,0 6. 7 O. 0 26. 7 
76/05.113 01: 22 1.9 -;10.00 14.0 1 ~.c: 

"::".J. 33. 3 22, 2 33. 3 O. 0 55. 5 
7(;:,/05/14 08:35 1.2 150. 00 14. 0 146. O. 0 13. 3 113.3 O. 0 126. 6 
76/05/14 11: 20 1.9 150. 00 15. 0 14::::. 100.0 O. 0 26. 7 0.0 26. 7 
76/05/14 14; 10 2. 0 150. 00 15.0 141. 113.3 O. 0 6. 7 0.0 6. 7 
76/05/14 17:00 1.4 150.00 15. 0 142, 106. 7 O. 0 6. 7 O. 0 6. 7 
?tJOS/14 19:50 1.0 150. 00 15. 0 142. 53. 3 0, 0 26. 7 O. 0 26. 7 
UJ05/14 22:45 2. 0 150. 00 15. 0 142. t..6.7 O. 0 O. 0 O. 0 O. 0 
76/05/15 01: 40 2.4 150. 00 14. 5 131. 66. 7 O. 0 o. ° o. 0 o. 0 
76/05/15 04: ~o 1.9 155. 00 15. 0 1 ,-.", 

..::J ... 212, 9 O. 0 O. 0 0.0 O. 0 
76/05/15 07: 10 1.3 150, 00 14. 5 131- 46. 7 6, 7 O. 0 0.0 6. 7 
76/05/17 08:33 1.4 150. 00 15, 0 145. 260. 0 13.3 O. 0 O. 0 13.3 
76/05/17 11: 16 ~.3 150, 00 15.0 149. 146. 7 O. 0 O. 0 O. 0 O. 0 
76/05/17 13:52 2. 0 150. 00 15. 0 152. O. 0 0. 0 0. 0 O. 0 o. 0 
76/05/17 16:30 2. 2 15t), 00 17.0 153. 73. 3 20, 0 26. 7 O. 0 46. 7 
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( ( 

WHITE PERCH 

DENSITYCNO. /1000 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
TIME TIDE VOLUI'lE TEMPERATURE CONDUCTI V ITY YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (CU M) (DEOf,EES C) (MICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 
--.... ----- -------- ------ ----------- ------------ -------- ------ -- ..... ------ ----------
76/05/17 19:27 1.5 150. 00 16. 0 15t. ISO. 0 6. 7 6. 7 0.0 13. 4 
76/05/17 22: 12 1.3 150. 00 16.0 150. 60. 0 13.3 6. 7 O. 0 20. 0 
76/05/18 00:'55 1.9 150. 00 15.5 138. 280. 0 33. 3 20. 0 O. 0 53. 3 
76/05/18 03:40 2. 4 150. 00 Ib.O 137. bOo 0 6. 7 40. 0 O. 0 4b. 7 
76/05/18 06:29 2. 0 150. 00 lb. 0 140. 433. 3 20. 0 0. 0 O. 0 20.0 
76/05/19 08:40 1.5 150. 00 15. 0 148. 220. 0 O. 0 13. 3 O. 0 13. 3 
76/05/19 11:25 1.2 150. 00 15. 0 152. 113.3 O. 0 ~,... -. ..:...:.. .,;, O. 0 33. 3 
76/05/19 14:28 1.3 150. 00 15. 0 156. 26. 7 O. 0 46. 7 O. 0 46. 7 
76/05/19 17:23 1.8 150. 00 15. 0 154. 26. 7 O. 0 O. 0 O. 0 0.0 
76/05/19 20:23 1. '5 150.00 1&.0 1/;,.0. 46. 7 O. 0 O. 0 O. 0 O. 0 
76/05/19 23:36 1.2 150. 00 15. 0 15.'3. 33.3 6. 7 6. 7 0.0 13.4 
76/05/20 O?·')v _ •• ~O 1.5 150. 00 15. 0 141. 6. 7 26. 7 113.3 O. 0 140. 0 
76/05/20 05: 13 1.8 150. 00 15. 0 145. 33. 3 13. 3 233. 3 O. 0 246. 6 
76/05.121 08:20 2. 1 150. 00 15. 0 147. 33. 3 O. 0 9""" ...... ....,. ..:. O. 0 93. 3 
76/05.121 11: 20 1.6 150. 00 16.0 1 c;: ..... , 

--I ...... 160. 0 O. ° O. 0 O. 0 O. 0 
76/05/21 14: 17 1. 4 150. 00 16. 0 164. 20. 0 6. 7 46. 7 O. 0 53. 4 
76/05/21 17:05 2. 0 150. 00 16. 0 1~,9. O. 0 26. 7 30. 0 O. 0 106. 7 
76.105/21 20:00 2. 6 :150. 00 15. 0 152. 13. 3 O. 0 O. 0 O. 0 O. 0 
76/(1~/21 23:00 1.7 150. 00 15. 0 149. 53. 3 13. 3 53. 3 O. 0 66. 6 
76/1)';5/22 01; 50 1.5 150. 00 IS. 0 1 -: . ., "'-. 13. 3 26. 7 26. 7 O. 0 53. 4 
76/(15122 04:37 1.7 150. 00 15. 0 1 ~,.=. 

":"'0;..1. 33.3 6. 7 120. 0 O. 0 126.7 
71;,/05/24 08: 10 1.3 150. 00 14.0 150. 40. 0 20. 0 13.3 0.0 33. 3 
76/03/24 10:42 1.3 150. 00 15. 0 151. 40. 0 O. 0 O. 0 O. 0 O. 0 
76/05/24 13:20 1.5 150. 00 15.0 152. 73. 3 O. 0 O. 0 0. 0 O. 0 
76/05.124 16:05 1.3 153. 00 14. 0 150. 26.1 O. 0 6. 5 O. 0 b. 5 
76/05/24 1~': 10 1.9 155. 00 14. 0 143. 58. 1 O. 0 0. 0 O. 0 o. 0 
76/05/24 21: 48 .., ? .... - 150. 00 15. 0 151. 20. 0 O. 0 o. 0 O. 0 O. 0 
76/05/25 01: 05 1.8 150. 00 14. 0 136. 33. 3 O. 0 O. 0 O. 0 O. 0 
76/05/25 04:05 1.4 150. 00 14. 0 132. 60. 0 O. 0 6. 7 0.0 6. 7 
76/05/26 08:04 1.8 150. 00 14. 0 140. 26. 7 O. ° O. 0 O. 0 0. 0 

3.1-1! 



WHITE PERCH 

DATE 

f[;ci;~~% 
16/05/:ff~ 
7.;'/0'5/'46 
7U65/:;i:. 
n.ii)~v+4 
71;.·ioSl27 
76/i)s/'27 
7Ui)5he 
7c./05/2:3 
7U05/~3 
7c/O!5i::~S 
7/;./()5h~ 
76/0'5/';:3 
76/0S/2J; 
76/65/29 
76/0t.Joi 
7b/06fOi 
7t./(j.5/0\ 
]b/Ot./o( 
76/i)(:.i() 1 
n . .ij~6,/O\ 
76/06/02 
76/06/02 
7f,./ou6i 
n/i)6/02 
16/(,001 
7t./()6/oi 
710./06/0.3 
7i:.JO~;io~ 
76/01;,/04 

tIrlf: , 
(HR:HIN) 
--------

lQ:1~ 
13:34 
i'b: "'t , .. "1., 
19;50 

~l: 1R n: 19 
05:06 
0:3: 06' 
10:50 
13: 4'5 
16:45 
'19: 53 
Z3~ ofi 
in': 57 
04: ~;5 
03: 10 
66:20 
M:35 
q: 1'3 
't'~: 04 
22: t'5 ,.' , ~ 
03: e 
10: 50 

\
. " 3' "'i .. ~ 
•• ,:,,""\Y 

7: p:5 
20:04 
Of): 25 
t).~; 'f5 
tit.: 00 
():3: 53 

nnE 
(H) 

-i-~ 

f. 1, t s. 

1.' . ,. 

f
?· ;S 
.8 
.3 
.5 

i.e 
i.e 
i. 2 
1.4 

..J. ..; 

;: 1 
\.5 
Z. 3 
1.6' 

l
' ? 
.~ 

./ 
z. l' 
j -f. 
t· x 
1.4 
1.3 
t~ 
L. 1 
1. b 
1.9 
-? ? 
I;3 
1.5 

SAMPLE 
VOLUME 
(CU M) 

l5ci. (jd 
tot. 00 
isl. 00 
iCio.oo 
iso.oo 

fsq. oq 
50. 00 

iso. od 
156.60 
is6. 00 
150. bd 
i5·i. Od 
150. od 
bo.oo 
1'50.06 
i5b.oo 
i:.)(J.oo 
\5~::i. o~ 
.50. 00 
149. 00 
159.00 
Jso. 00 
150. 00 
boo ~i~ 
1S0. 00 
i50. 00 
iso. 00 
150. 00 
i50. 00 
iso. 00 

TEMPERAtURE; 
(DEGREES C) 

, 

1
f!.: ~ 

4. ~ 
4. 0 

14. ci 
14. 0 
13.0 
l4.0 
t4. 0 
14. ci 
14. 5 
14. \3 
14. ci ,. . 
14. 0 
\4. '0 
i 4. (\ 
i4. (j 
is. d 
is. 0 
is. ci 
t~. ~ 
15.0 
i4. () 
\-=- • 
H'O 
15. 0 
hi 0 
15. I:) 
15. 0 
15. 0 
i5. 0 

CQNDUCTTVITY 
(MICROMHOS) 

\

3:3. 
4i. 
3';-'. 
~~. 
::;;5. 

t24· 
123. 
i 66. 
\76. 
1· C'rj 

..JO. 

i62. 
l "''!' _I;J, 

150. 
l~.h 
165. 
14c). 
150. 
153. 
i 71. 
i 7::.~. 
.1'4i r J. 

-9'~/99~ 
bL 

\:~'. 
bs. 
144. 
i41. 
i44. 
i55. 

3.1-5 

EGGS 
, •• '1 

60. 0 
66. :2 

O. 0 
70. 0. 

6. 7 
J-' •• 

~.;;. 3 
'40. q 
26. 7 
21).0 
73. '3 

106. i 
1:::5. <;) 
40. ci 

126. i 
i q·:· ..... 

I..J • ..;, 

106. 1 
:::(10. 0' 
146. 7 
If3. ~ 

40 .. '3 
~:2. -;) 

173.3 
~:3. ~ 

180. 0 
136. } 
41:=:, :3 
1 ,,=,":0 r;; 

'oJ ...... v 

120.0 
300. 0 
386. 7 

DENSITV(NO. /1000 CU H i 

VPLK-SAC 
LARVAE 

,0.0 
O. 0 
Q. 0 
O. 0 
0.0 
o. <> 
<>. <> 
b. (j 
O. 0 
b.o 
O. 0 
6. 0 
O. ci 
0. 0 
'0. 0 
O. <> 
O. 0 
O. d , . 
o. 0 
f • 

o. 0 
o. 0 
o. 0 
o. d 
O. d 
O. 0 
O. 0 
b. rj 
'0. 0 
b. d 
O. ci 

LARVAE 

O. 0 
6. 6 

A9 
o. 0 

,i.i 0 
6. 7. 
6. 7 
'0.0 
O. I) 
0. 0 
0.0 

112.8 
0. 0 
6. 7 
'0. I) 

.;' _0. 0 
1 _; ).1 

.:> • .:> 

~j.3 
o. 0 

20. 1 
I " ., 

O. 0 
'0.0 
6. 7 

2Q. q 
26. 7 
13. :3 

O. ci 
40. 0 
33. 3 
13.3 

JUVENILES 

0. 0 
O. 6 
O. () 
o. 0 
o. 0 
0.0 
d. d 
0. b 
a. 0 
0.0 
d. 0 
(j.O 
0. () 
0'. 0 
'0. '0 
il I) 
d. b 
d. ci 
0. () 
o. 0 
o. 0 
o. <> 
o. 0 
d. d 
O. 0 
0. b 
O. 0 
o. 0 
b.o 
O. 0 

rotAL .. 
(EX~I--l!D'NG 

EGGS) 
I . 1 

O. 0 
6. I:. 
9· q 
'0.0 
o. 0 

'~. 7. 
,4. 7. 
6. 0 
t). () 
b. (j 

10. d 
'f2.~ . l' . 

O. 0 
6. 7 
'0.0 

20. 0 
Il'~. :) 
Ij. j 
'6.6 
29· l 

, O. 0 
O. 0 
'6. 'j 

29· () 
2b. 7 
13. j 

O. 0 
4'0. d 
33. 3 
13. '3 



( 
( 

WHHE PERCI1 

DENSITY(NO. /1000 CU M ) 

-------------------------------~---~----
---------

SAMPLE 
TOTAL 

TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (11) (CU 11) (DEGREES C) ( HI CR0l1HOS ) EGGS LARVAE LARVAE JUVENILES EGGS) 

-------- -------- ------ ----------- ------------ -------- ------ --------- ----------
76/0~_/04 11: 33 1.2 1:;i0.00 15. 0 158. 146.7 O. 0 33.3 O. 0 33. 3 

76/06/04 14: l:;i 1.5 151. 00 16.0 154. 178. 8 O. 0 o. 0 o. 0 o. 0 

76/06/04 17:50 2. 0 150. 00 16. 5 It·O. 173.3 6. 7 13. 3 0.0 20. 0 

76/06/04 19:58 1.7 151. 00 16.0 150. 2~/8. 0 O. 0 33.1 O. 0 33.1 

71;../06/04 22: 12 1 ? . '" 150. 00 16. 0 149 . 506. 7 O. 0 73. 3 O. 0 73.3 

76/06/05 01: 00 1.3 1·50.00 16.0 140. 20. 0 O. 0 26. 7 O. 0 26. 7 

76/06/05 03:50 1.9 150.00 11;.-. 0 137. 130. 0 0.0 33. 3 O. 0 33. 3 

76/0(:,,/07 08: 15 2. 0 150. 00 16.0 154. 53. 3 0.0 O. 0 O. 0 o. 0 

71:-101..·/07 10: 3~' 1.5 150. 00 16. 0 163. 126. 7 O. 0 20. 0 0.0 20. 0 

76/0~J07 13:2.0 1.0 150. 00 17.0 163. 13. 3 O. 0 6. 7 O. 0 6. 7 

76/06/07 15:55 1.0 148. 00 17.0 161. 40. 5 O. 0 74. 3 O. 0 74. 3 

76/N.·/07 18: :-~5 1.8 150. 00 17.5 162. 126. 7 O. 0 66. 7 O. 0 66. 7 

76/0/:../07 21: 05 2.0 150. 00 17.0 155. 46. 7 O. 0 o. 0 o. 0 o. 0 

76/06/07 23:55 1.4 1!50.00 13.0 145. 306. 7 O. 0 26. 7 0.0 26. 7 

76/0~_/()B 02.: 40 1.2 150. 00 17.0 137. 46. 7 b. 7 46 •. 7 O. 0 53. 4 

76/01;,./08 05:25 1.5 150. 00 17.0 136. 86. 7 O. 0 46. 7 0.0 46. 7 

7/:../06.·/09 08: 12 1.9 150. 00 17.0 158. 73. 3 0.0 "..... ..... ..!J.;J • • ;,. O. 0 33. 3 

76/0/;,/09 10:56 2. 0 lSI). 00 18.0 164. 120.0 0.0 13. 3 O. 0 13. 3 

76/06/09 13:48 1.4 127. 00 1:3. 0 1M. 1:::9.0 O. 0 55. 1 O. 0 55.1 

71::./01;;/09 17:25 1. 1 !SO. 00 18.0 157. 46. 7 O. 0 13. 3 0.0 13. 3 

76/0/;·/09 20:05 2. 1 155. 00 18. I) IbO. ;;/6. S O. 0 12. 9 0.0 12.9 

76/06/09 23:00 2. 3 15(J. 00 18.5 164. 20. 0 C'. 7 O. 0 0.0 6. 7 

71;,/06/10 02:45 1.7 150. 00 18. 0 147. 226. 7 0.0 13. 3 O. 0 13. 3 

76/06/10 04:30 1.3 150. 00 1:3.0 141- 33. 3 O. 0 6. 7 O. 0 6. 7 

71.:../06/11 (113: 10 1.4 150. 00 18. 0 150. 113.3 0.0 O. 0 O. 0 o. 0 

76/06/11 10:49 2. 1 150. 00 19.0 150. 46. 7 O. 0 33. 3 O. 0 33. :3 

76/06/11 1-:" " . .., .,;J • .,;;J .... 1.8 150. 00 19.0 150. 146. 7 O. 0 13. 3 O. 0 13. 3 

7/:../0/:../11 16: 11 1.3 150. 00 19.0 150. 133. 3 O. 0 126. 7 O. 0 126. 7 

76/0(,/11 19:20 1.3 150. 00 19.0 150. 10(:". 7 O. 0 53. 3 O. 0 53. 3 

76/<)6/11 22:58 2. 0 150. 00 18. 5 150. 73. :;; O. 0 6. 7 O. 0 6. 7 

3.1-6 



( ( ( 

WHITE PERCH 

. DENSITY(NO. /1000 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
TH1E TIDE VOLUt1E TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (CIJ M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 
-------- - ..... _----- ------ ----------- ------------ -------- ------- --------- ----------
76/0/:·/12 00:45 2. 4 150. 00 19.0 150. 20. 0 O. 0 113.3 O. 0 113.3 
76/06/12 03:45 1.8 150. 00 19.0 150. 193. 3 O. 0 20. 0 O. 0 20. 0 
76/06/1.4 08: 15 1.3 150. 00 19.0 150. 33. 3 O. 0 106. 7 0.0 106. 7 
76/06/14 10:59 1.5 150. 00 19.0 150. 20. 0 O. 0 106. 7 O. 0 106. 7 
76/06/14 13:39 2. 0 150. 00 1~1. 0 150. 4(: .. 7 O. 0 126. 7 O. 0 126. 7 
76/1)/,;0/14 17:35 1.9 .150.00 20. 0 157. 93. 3 O. 0 7"'"" ,~ oJ. ,:) O. 0 73. 3 
76/0(:·/14 20:56 1.3 150. 00 20. 0 156. 80. 0 O. 0 IB.3 O. 0 113.3 
n,/O~.,/14 23:.«\:3 1.8 150. 00 20. 0 148. 193. 3 O. 0 1 --:.-:0 .-. 

~.:J • ..;) O. 0 133. 3 
76/06/15 02:30 2. 2 150. 00 20. 0 143. 26. 7 O. 0 13. 3 O. 0 13. 3 
71;./06/15 O!5: 15 1.8 150. 00 20. 0 144. 146. 7 O. 0 S"/3. 3 O. 0 ';13.3 
76/06/16 08: 10 1 ? • o.J 150. 00 20. 0 166 . 106. 7 O. 0 66. 7 0.0 66. 7 
76/06/16 10:52 1.2 150. 00 20. 0 171. C"'"" .""\ 

_I~ • .,:. O. 0 73. 3 O. 0 73. 3 
76/06/16 13:33 1.8 150. 00 22. 0 175. 133. 3 0.0 53. 3 O. 0 53. 3 
76/06.116 16:20 2. 0 150. 00 23. 0 178. O. 0 O. 0 80. 0 O. 0 80. 0 
76/06.1U, 19:03 1 .;) . "" 150. 00 21. 0 174. O. 0 I). 0 80. 0 O. 0 80. 0 
76/06.116 23: 10 1.4 150. 00 21. 0 le.5. 46. 7 O. 0 13.3 O. 0 13. 3 
76/06.117 02:05 2.0 150. 00 21. 0 168. S'/3.3 O. 0 333. 3 O. 0 333. 3 
76/01;./17 04:55 2. 1 150. 00 21. 0 206. 26. 7 0.0 26. 7 O. I) 26. 7 
76/06/18 08:20 1.S 150. 00 21. 0 150. 15:!:.3 O. 0 46. 7 O. 0 46. 7 
76/1)6/18 11: O';i 1. 1 150. 00 21. 0 150. 26. 7 O. 0 20. 0 O. 0 20.0 
76/06/16 1:::: 51 1.4 151. 00 21. 0 150. ;::3. 1 O. 0 145. 7 O. 0 145. 7 
76/01;./18 16:40 1.9 152. 00 - 22.0 150. 65. 8 O. 0 78.9 O. 0 78.9 
76/06/18 22:25 1.4 150. 00 22. 0 150. ·;-/:3. 3 O. 0 106. 7 O. 0 lot .. 7 
76/06/19 01: 15 1.4 l~iO. 00 22. 0 150. .:~ ~ 

...J..j. .j. O. 0 160. 0 O. 0 160. 0 
76/01../19 04; 10 1. 'r 150. 06 22. 0 150. 26. 7 O. 0 133. 3 O. 0 133. 3 
76/06/21 0:3: 15 1.8 150. 00 23. 0 155. 6. 7 O. 0 126. 7 O. 0 126. 7 
76/06/21 11: 01 1.5 150. 00 22. 0 155. 13.3 O. 0 133. 3 O. 0 133. 3 
76/06.121 13:51 1.2 it.7.00 22. 0 155. O. 0 O. 0 12. 0 O. 0 12. 0 
76/06/21 16:50 1.5 157. 00 23. 0 182. 12. 7 O. 0 51. 0 O. 0 51. 0 
76/01.>/21 19:45 2. 0 150. 00 23.5 176. O. 0 O. 0 66. 7 O. 0 66. 7 

3.1-1 



( ( ( 

WHITE PERCH 

DENSITVCNO. /1000 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDlICTI V lTV VOU(-SAC (EXCUJDINO 

DATE (HR:MIN) (M) (eu M) (DEGREES C) (MICROMHOS) EGOS LARVAE LARVAE JUVENILES EGGS) 
-------- --------- ------ ----------- ------------ -------- ------ --------- ----------
76/06121 22:30 1.9 150. 00 23.0 175. 0. 0 o. ° 20. 0 0.0 20. 0 
76/06/22 01:20 1.5 150. 00 22. 0 164. 13. 3 o. ° 93. 3 o. 0 93. 3 
76/06/22 04: 10 1.4 150. 00 22. 0 159. O. 0 o. 0 240. 0 O. 0 240. 0 
76/(16/23 03: 15 1.8 J50.00 23. 0 1:30. 6. 7 O. 0 240. 7 O. o. 240. 7 
76/06123 11: 06 1.6 150. 00 23. 0 183. O. 0 O. 0 213. 3 O. 0 213. 3 
76/06/23 13:46 1.3 150.00 23. 0 174. 6. 7 0.0 146. 7 O. 0 146. 7 
76.106/23 16:44 1.3 160.00 23. 0 184. O~ 0 O. 0 81. 2 O. 0 81.2 
76/06/23 1~': 37 1.9 161.00 23. 5 181. O. 0 O. 0 602. 5 O. 0 602. 5 
76/06/24 01: 30 1.7 150. 00 24. 0 180. O. 0 o. 0 780. 0 O. 0 780. 0 
76/06/24 04: 15 1.3 150. 00 23. 0 177. O. 0 0.0 400.0 O. 0 400. 0 
76/06/25 0:3: 20 1.6 150. 00 24. 0 1e.0. O. 0 O. 0 146.7 O. 0 146. 7 
76/06/25 11: 11 1.9 150.00 24.0 160. O. 0 O. 0 166. 7 O. 0 166. 7 
76/(If,,/2'5 13:51 1.6 150. 00 24. 0 160. 6. 7 O. 0 306. 7 O. 0 306. 7 
76/0t./25 16:45 1.3 154. 00 24. 0 1::::3. 13. 0 O. 0 324. 7 O. 0 ;::24.7 
76/06/7.5 22:20 2. 2 150. 00 24. 0 1:::5. O. 0 O. 0 5:::0. 0 O. 0 580. 0 
76/06/26 01: 30 2. 0 150. 00 24. 0 168. 6. 7 O. 0 373. 3 O. 0 373. 3 
76/06/26 04:23 1.S 150. 00 24. 0 170. 13. 3 O. 0 366. 7 O. 0 366. 7 
76/06/28 17:00 1.5 150. 00 25. 0 172. o. 0 O. 0 100. 0 O. 0 100. 0 
76/06/28 20:55 1.3 15.0.00 25..0 147. 13.3 O. 0 180. 0 O. 0 180. 0 
76/0 "-:...f28 23:45 2. 2 150. 00 25. 0 1'~'4. 6. 7 O. 0 66. 7 O. 0 66. 7 
71:../01;,/2';1 05:32 1. I;. 150. 00 25. 0 1:36. O. 0 O. 0 53. 3 O. 0 53. 3 
71:../06/30 08:20 1. :3 15.0.00 25.0 :: 17. O. 0 O. 0 46. 7 O. 0 46. 7 
76/06/30 11: 11 1.7 15.0. 00 26.0 227. 13. 3 O. 0 46. 7 O. 0 46. 7 
76/06/30 13:5.1 2. 2 15.0. 00 26. 0 223. O. 0 O. 0 13. 3 O. 0 13. 3 
71:,/O/:..f30 16:44 2. 1 IbO. 00 25. 5 216. O. 0 O. 0 b. 2 O. 0 6. 2 
76/06/::':0 19:54 1.5. 150. 00 25. I) 223. O. 0 o. 0 O. 0 o. 0 o. 0 
76/06/30 22:55 1.3 150. 00 25. 0 22.5. O. 0 O. 0 40. 7 O. 0 46. 7 
76/07/01 01: 35 2. 4 72. 00 25. 0 180. O. 0 O. 0 41. 7 O. 0 41. 7 
76/07/01 05:23 2, 1 150. 00 25. 0 -9';'99. O. 0 O. 0 340. 0 O. 0 340. 0 
76/07/02 08:20 1.5 150. 00 25. 0 229. 13. 3 O. 0 13.3 O. 0 13. 3 

3.1-8 



( 

I.JH ITE PERCH 

DENSITY(NO. /1000 CU M ) 

-----~-------------------------------------------
:;;ANPLE TOTAL 

TINE TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 
DATE (HR:NIN) <N) (CU 11) (DEGREES C) (1'1 I CROMHOS ) EGGS LARVAE LARVAE ..JUVENILES EGGS) 

--------- -------- ------ ----------- ------------ -------- ------ --------- ----------
76/07/02 11:06 1.3 150. 00 25. 0 232. 0.0 O. 0 bOo 0 O. 0 bOo 0 
76/07/02 13:51 2. 0 15';'.00 26. 0 237. 6.3 O. 0 31. 4 O. 0 31. 4 
76/07/02 16:42 2. 1 149. 00 26. 0 234. O. 0 O. 0 127.5 O. 0 121. 5 
76/07/02 19:35 1.5 150. 00 25. 0 228. O. 0 O. 0 bOo 0 O. 0 bOo 0 
76.107/02 22:20 -9.9 159.00 25. 0 ..,..-,'""\ 

-..:."':'. O. 0 O. 0 eS.1 O. 0 88. 1 
71:../07/03 01:25 1.7 150.00 25. 0 22';>. O. 0 O. 0 100. 0 O. 0 100. 0 
76/07/03 04:00 2. 1 150. 00 24. 5 226. O. 0 O. 0 20. 0 O. 0 20. 0 
76/07/07 0:3: 19 2. 0 150.00 26. 0 ·251. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/07 11: 11 1.7 150. 00 26.0 246. O. 0 O. 0 6. 7 O. 0 6. 7 
76/07/07 13:57 1.2 150. 00 26. 0 250. O. 0 O. 0 6. 7 O. 0 6. 7 
76/07/07 17:00 1.4 187. 00 26. 0 22:3. O. 0 O. 0 21. 4 10.7 32. 1 
76/07/07 20:20 2. 3 150. 00 26.0 227. O. 0 O. 0 20. 0 O. 0 20. 0 
76/07/07 23: 12 2. 2 150. 00 25. 0 226. O. 0 O. 0 5:3. 3 53. 3 106. 6 
71;../07/08 02:30 1.5 150. 00 26. 0 214. 0.0 O. 0 O. 0 20. 0 20. 0 
76/07/03 06: 13 1.5 150. 00 25. 0 200. O. 0 O. 0 13. 3 O. 0 13. 3 
76/07/09 08:20 1.9 150. 00 26. 0 237. O. 0 O. 0 O. 0 0.0 O. 0 
76/07.10'-:; 11: 20 2. 0 159. 00 27. 0 2:::::3. O. 0 O. 0 6. 7 O. 0 6. 7 
76/07/09 14: 11 1.4 150. 00 26. 0 ?...-.~ _.;I.,J, O. 0 O. 0 O. 0 6. 7 b. 7 
76/07/09 17: 12 1. 1 150. 00 26. 0 239. O. 0 O. 0 13. 3 6. 7 20. 0 
76/07/0~1 19:50 1.8 157. 00 21:. •. 0 237. 0.0 O. 0 O. 0 31. 8 31. 8 
76/07/0':; 22:40 2. 2 150.00 26. 5 251. O. 0 0.0 O. 0 26. 7 26. 7 
76/07/12 09:25 1.5 150. 00 26. 0 249. O. 0 O. 0 O. 0 6. 7 6. 7 
76/07/12 12: 16 2. 1 150. 00 26. 0 243. O. 0 O. 0 0.0 O. 0 O. 0 
76/07/12 15:08 1.9 150. 00 26.0 243. O. 0 O. 0 O. 0 6. 7 6. 7 
76/07/12 18:50 1. 1 150.1)0 26.0 240. O. 0 O. 0 O. 0 O. 0 O. 0 
7t:.'/07/12 21;40 1.5 150. 00 25. 5 ??,,:. __ ..J. O. 0 O. 0 6. 7 60. 0 66. 7 
76/07/13 01:00 2. 2 150. 00 25. 5 210. 0.0 O. 0 O. 0 60. 0 60. 0 
76/07/13 04:20 1.9 151). 00 25.0 211. O. 0 O. 0 13. 3 20. 0 33. 3 
76/07/13 07:21 1.3 150. 00 25. 0 220. O. 0 O. 0 O. 0 o. 7 o. 7 
76/07/14 08:20 1.3 150. 00 25. 0 223. O. 0 O. 0 O. 0 O. 0 O. 0 
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( ( 

WHITE PERCH 

DENSITY(NO. 11000 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
TH1E TIDE VOLUME TEMPERATURE CONDUCT! V ITY YOLK-SAC (EXCLUDINO 

DATE (HR:MIN) (M) (CU M) (DEGREES C) (MICROHHOS) EGGS LARVAE LARVAE ..JUVENILES EGOS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- ----------
76/07/14 11: 11 1.6 150. 00 25. 0 218. 0.0 O. 0 13.3 6. 7 20. 0 
76/07/14 13:53 2. 1 151. 00 25. 0 214. O. 0 o. 0 O. 0 26. 5 ~~ 26. 5 
76/07/14 16:45 2. 0 15')).00 25. 0 227. 0.0 O. 0 b. 3 O. 0 b. 3 
76/07/14 20: 12 1.3 156. 00 25. 0 221. O. 0 O. 0 b. 4 12.8 c 19.2 
76/07/14 23:30 1.8 150. 00 25.0 213. O. 0 O. 0 0.0 20.0'" 20. 0 
76/07/15 02:30 2 ? ..... 150. 00 25. (I 203. O. 0 o. 0 b. 7 O. 0 6. 7 
76/07/15 05:25 1.8 '150.00 25. 0 125. O. 0 O. 0 b. 7 b. 7 13.4 
76/07/16 08:20 1.4 150. 00 25. 0 225. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/16 11: 08 1.3 150. 00 25. 0 220. O. 0 O. 0 o. 0 13.3 13.3 
76/07/16 13:46 1.9 150. 00 2!3.0 ..,--, ... , 

..:......:....:-. 0.0 O. 0 O. 0 O. 0 O. 0 
76/07/16 16:45 2. 2 1.50. 00 25. 0 227. O. 0 O. 0 O. 0 13.3 13.3 
76/07/16 19:27 1.9 150. 00 25. 0 220. O. 0 O. 0 O. 0 13. 3 13.3 
76/07/16 22:25 1.4 150. 00 25. 0 216. O. 0 O. 0 O. 0 13. 3 13.3 
71;../07/17 01: 20 1.8 1.50. 00 23. 0 1';'4. O. 0 O. 0 O. 0 40. 0 40. 0 
76/07/17 04:26 2. 1 150. 00 25. 0 200. O. 0 O. 0 O. 0 20. 0 20. 0 
76/07/19 08:20 1.5 150. 00 25. 0 220. O. 0 o. 0 o. 0 20. 0 20. 0 
76/07/1'9 11: 10 1. 1 150. 00 25. 0 215. O. 0 O. 0 O. 0 0.0 O. 0 
76/07/19 14:01 1.2 152. 00 25. 0 211. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/19 16:55 1.3 220. 00 25. 0 215. O. 0 O. 0 4. 5 9. 1.~ 13.6 
76/07/19 20:40 1.9 150. 00 25. 0 217. O. 0 O. 0 6. 7 33.3 1

:' 40. 0 
76/07/19 23:35 1.4 l~O. 00 25. 0 210. O. 0 O. 0 O. 0 46. 7 46. 7 
76/07/20 02:45 1.3 150. 00 25. 0 1','4. O. 0 O. 0 6. 7 80. 0 86. 7 
76/07/20 06:00 2.8 150. 00 25. 0 200. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/21 OS: 12 1.8 150. 00 25. 0 221. O. 0 o. 0 o. 0 0.0 o. 0 
76/07/21 11:05 1.5 150. 00- 25. 0 219. O. 0 O. 0 o. 0 O. 0 O. 0 
76/07/21 13:50 1. 1 l::;O.OO 25. 0 21$. 0.0 O. 0 0.0 O. 0 O. 0 
76/07/21 16:35 1.5 150. 00 25. 0 21$. O. 0 O. 0 O. 0 6. 7 1 6. 7 
76/07/21 19:34 2. 0 150. 00 25. 0 228. O. 0 O. 0 O. 0 13. 3 ~'. 13.3 
710./07/21 22:20 1.9 150. 00 25. 0 222. o. 0 o. 0 O. 0 60.0 1 60. 0 
76/07/22 01: 20 1.4 150.00 25. 0 226. 0.0 O. 0 O. 0 20. 0 '~ 20. 0 
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( 

whllt:: PERCH 

DENSITY(NO. /1000 CU M ) 
-------------------------------~-----------------

SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (CU M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 
- ... ------ -------- ------ ----~------ ------------ -------- ------ --------- ----------
76/07/22 04:20 1.2 150. 00 25. 0 125. 0.0 O. 0 o. 0 13.3 J, 13. 3 
76/07/23 08:20 1.8 150. 00 25. 0 218. O. 0 O. 0 O. 0 0.0 O. 0 
76/07/23 11: 03 1.8 150. 00 25. 0 221. O. 0 O. 0 O. 0 O. () O. 0 
76/07/23 13:51 1.3 150. 00 25~ 0 lel. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/23 17:45 1.4 150. 00 25. 0 178. O. 0 o. 0 O. 0 0.0 O. 0 
76/07/23 19:50 1.9 150. 00 25. 0 183. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/23 22:40 2. 3 1.50.00 25. 0 1;35. O. 0 o. 0 O. 0 6. 7 6. 7 
76/07/24 05:00 1.3 150. 00 25. 0 1 ';'5. O. 0 0.0 0.0 13. 3 13. 3 
76/07/26 0;3: 20 1.4 150. 00 25. 0 203. O. 0 o. () O. 0 6. 7 b. 7 
76/07/26 11: 08 2. 0 150.00 25. 0 208. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/26 13:52 1.8 150. 00 25. 0 209. O. 0 0.0 o. 0 o. 0 o. 0 
76/07/26 16:45 1.6 150. 00 25. 0 206. O. 0 O. 0 0.0 0.0 O. 0 
76/07/21:., 19;50 1.4 Ie.o. 00 25. 0 201. O. 0 O. 0 O. 0 20. 0 20.0 
7/:../07/26 22:40 2. 2 150. 00 25. 0 207. O. 0 O. 0 o. 0 O. 0 O. 0 
76/07/27 00:05 .., ,.. .... :;, 150. 00 25. 0 207. O. 0 O. 0 O. 0 26. 7 26. 7 
76/07/27 04: 10 1.6 150. 00 25. 0 165. O. 0 O. 0 O. 0 0.0 0.0 
U./07/27 0.7: 11 1.2 150.00 25. 0 160. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/28 08:20 1 ? 150. 00 25.0 200. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/28 11: 06 2. 0 150. 00 25. 0 19·~. O. 0 o. 0 0.0 O. 0 O. 0 
76/07/28 13:46 2. 2 150. 00 25. 0 206. O. 0 o. 0 o. 0 o. 0 o. 0 
76/07/28 16:30 1.6 150. 00 25. 0 203. O. 0 O. 0 o. 0 O. 0 o. 0 
76/·)7/28 19:30 1 '";1 160. 00 25. 0 200. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/28 22:35 1.9 150. 00 25. 0 204. O. 0 O. 0 O. 0 O. 0 o. 0 
76'/07/2":' 01: 30 2.3 1~50. 00 25. 0 204. O. 0 O. 0 O. 0 O. 0 0.0 
71:./07/2-;' 04:20 2. 2 150. 00 25. 0 159. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/29 07:06 1.4 150. 00 25. 0 200. 0.0 O. 0 O. 0 6. 7 6. 7 
76/07/30 03:20 1.3 150. 00 25. 0 185. O. 0 O. 0 o. 0 O. 0 0.0 
76/07/30 11: 13 1.5 150.00 25. 0 185. O. 0 O. 0 O. 0 O. 0 O. 0 
70/07/30 13:53 2. 2 150. 00 25. 0 1-;/0. O. 0 O. 0 O. 0 O. 0 O. 0 
76/071.30 17:50 2. 2 150. 00 25. 0 200. O. 0 O. 0 O. 0 O. 0 O. 0 
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( ( 

WI'f! TE PERCH 

DENSITY(NO. /1000 CU M ) 
---~---------~-----------------------------------

SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTI V ITY YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (CU M) (DEGREES C) ( M 1 CROl'1HOS ) EGGS LARVAE LARVAE JUVENILES EGGS) 
-------- -------- --_ .... -- ----------- ------------- -------- ------ --------- ----------
7b/07/30 19:40 1.5 150. 00 25. 0 190. O. 0 0.0 0.0 0.0 O. 0 
76/07/30 22:35 1.4 150. 00 25. 0 1S0. O. 0 o. 0 o. 0 13. 3 13. 3 
76/07/31 01: 20 2. 1 150. ()O 25. 0 180. O. 0 o. 0 o. 0 20. 0 20. 0 
76/07/31 03:55 2. 3 150. 00 25. 0 180. O. 0 O. 0 O. 0 O. 0 o. 0 
76/08/03 08: 12 1.8 150. 00 25. 0 220. 0.0 0.0 O. 0 O. 0 O. 0 
76/08/03 11:00 1.3 150. 00 25. 0 220. O. 0 o. 0 O. 0 O. 0 0.0 
76/08/03 13:45 1. 1 150.00 25. 0 220. O. 0 o. 0 o. 0 O. 0 O. 0 
76/():'3/03 16:40 1.9 150.00 25.0 240. O. 0 o. 0 0.0 O. 0 o. 0 
76/08/03 19:40 2.2 150.00 25. 0 1";'0. O. 0 o. 0 O. 0 6. 7 6. 7 
76/08/03 22: 10 1.7 150. 00 25. 0 185. O. 0 0.0 0.0 0.0 O. 0 
76/0::;/04 00:20 1.3 150.00 25. 0 170. O. 0 o. 0 O. 0 o. 0 O. 0 
7tJO:3/04 04: 15 1.5 150. 00 25. 0 180. O. 0 O. 0 O. 0 b. 7 6. 7 
76/08/04 06:51 2. 0 150. 00 25. 0 180. O. 0 o. 0 O. 0 O. 0 O. 0 
76/03/05 08:05 2. 0 150. 00 25. 0 250. O. 0 O. 0 0.0 o. 0 O. 0 
76/0:3/05 10:55 1.8 150. 00 25. 0 250. O. 0 O. 0 O. 0 o. 0 0.0 
76/03/05 13:50 1.2 150. 00 25. 0 260. O. 0 o. 0 O. 0 o. 0 o. 0 
76/0:3/05 16:40 1.5 150. 00 25. 0 260. O. 0 O. 0 o. 0 O. 0 O. 0 
76/08/05 19:25 2. 1 150. 00 25. 0 260. O. 0 O. 0 O. 0 O. 0 O. 0 
76/08/05 22: 10 2. 3 150. 00 26. 0 240. O. 0 O. 0 O. 0 6. 7 6. 7 
76/08/05 00:55 1.8 150. 00 25. 0 240. O. 0 o. 0 o. 0 13. 3 13. 3 
76/08/0t.. 03:21 1.4 150. 00 25. 0 240. O. 0 O. 0 O. 0 20. 0 20. 0 
76/08/0t.. 0t..:02 1.7 150. 00 25. 0 240. 0.0 O. 0 o. 0 o. 0 o. 0 
76/08/10 0:3:20 1.3 150. 00 24. 0 240. O. 0 O. 0 O. 0 6. 7 6. 7 
7~./1)8/10 11; 13 2. 1 150. 00 24. 0 260. O. 0 O. 0 O. 0 6. 7 6. 7 
76/08/10 14:08 1.9 150. 00 24. 0 260. O. 0 O. 0 O. 0 O. 0 O. 0 
76/08/10 17:05 1.4 150. 00 ~/""' co .... ~ • ....J 260. O. 0 O. 0 O. 0 O. 0 O. 0 
7to/08/10 I";': 52 1.2 160. 00 23. 5 260. O. 0 0.0 O. 0 O. 0 O. 0 
76/08/10 22:'57 2. 0 170.00 23. 5 250. O. 0 O. 0 O. 0 O. 0 O. 0 
76/08/11 02:05 ? .." -..... 150. 00 2':t ~ oCJ. ...J 240. O. 0 o. 0 O. 0 O. 0 O. 0 
76/08/11 05:00 1.7 150.00 23. 5 240. 0.0 O. 0 O. 0 13. :3 13. 3 
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( ( 

WHITE 'pERCH 

DENs ITV (NO. /1000 CUM 
~----------------------------------------~--

SAMPLE ..... nT.f\\.. 
TIME nnE voLUME IEMPE~ATURE CONDUCTiviTY YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (Cij i-H (tIEGREES C) ( M I CRij'M~ios ) EGGS LARVAE LARVAE JUVENILES 'E'GOS ) 
-------- -------- ------ -------_.0..-_- ------------ -------- ------ --------- ----------
7b/08/1't b7:4~ .... 9. 9 i5d. 00 23. 5 240. 0, <> <>. 0 '0.0 O. '0 d. 0 
j bit)3i" 1 i 08:2'6 Ls bd, od 2::::. 0 246. O. 0 0,0 6.0 ' . 1 • 

O. 0 o. 0 
7"bj(j~V 1:2 't'i: 0'1 i. e \56.od 23. d 

~ .. , O. 0 O. 0 6. 0 O. 0 O. 0 
7iUO:3/12 '1

13: 48 2. i: 24. 0 
';40. 

O. 0 O. '0 O. ij '0. '0 ... 
150.06 .250. O. 0 

76Ji)3/1:i '16: 41 La i50. od 24. 0 250. O. 0 0. () o. d 0.0 . " o. 0 
76io:3/12 i~/: 35 Lj 150. 06 24. 0 250. 0.0 O. 0 o. 0 O. 0 d. d 
ni03/12 :22:30 Lb 156. 06 23. 5 250. O. 0 O. 0 O. 0 b. "7 b. j 
76.10:3.113 0(1: tQ L£ 150. 00 ...,.-:> k:t _v. ...:J 250. '0,0 1).1) O. 0 tl. 0 d. 0 
76/0:3/1 :3 03:45 -9. ~I 150. 00 23. 5 2::::0. o. 0 o. () o. 0 o. 0 o. 0 
76/0:3/13 06: !:I) Lb i50. 00 .... ,'";): d 

.... ;..t. -..) :240. O. 0 '0.0 O. 0 tl. b O. 0 
76103/t;j' 0:3: 20 L4 ~5(\. 00 23. 0 240. 0. 0 O. 0 O. 0 O. '0 O. 0 
76/08/1;7 'Ii: is Ll t50. 00 23. I) 25(l b. \) O. 0 o. 0 o. 0 o. 0 
76/03.111 '14:00 1.~ 150. 00 23. 0 250. I). 6 O. 0 o. 0 tl,o tl. d 
76/03./17 16:42 1.'9 150. 00 24. 5 260. O. 0 tl. 0 O. <> 0, b O. 0 
76/0:3/17 i9:3!5 t.~ 150.1.10 24. 0 250. b.O 0. 0 O. 0 '6. '7 1:.. '7 
76/0:3117 2;!:2tl 1.0 i50. 00 2:3.0 250. tl. 6 <>. 0 O. d 0. b d.d 
76/0:;;/18 00:35 1. '1 i5(i. O() 23. 0 240. b. tl 0. 0 o. 0 i.t 0 d. d 
76/0:3118 63:08 i.t 150. 01) 23. 0 240. 1).0 O. 0 O. 0 0. 0 0. 0 
76/0:3/18 05:20 1.1 150. 00 23. 0 2$0. O. 0 0.0 O. 0 0, 0 O. 0 
76/0:3/19 0:3:20 1.9 150: 00 23. 0 240. O. 0 "0. (j b. 0 '0.0 '0.0 
76/0:::1 19 '11: 15 1 d- 150. O{) 2:3.0 250. O. 0 0. 0 o. 6 I), 0 O. 0 . .;;) 

76/0:3/19 14:03 1.4 151. 00 23. 0 250. 0. 0 0.0 O. 0 9· b O. q 
76/i):3/ i"9 '16: ::::5 L9 152.00 24. 0 250. 0. d O. 0 0.0 o. 0 O. 0 
76/08/11- HI: 27 2. :!l 152. 00 24. 0 260. 0.0 O. d 6.0 O. 0 

I • 

O. 0 
7610:3/i9 22:10 :2. 0 i 59. Oi) ;!:!:.5 250. O. 0 O. 0 O. 0 6. :;; b. 3 
7b/O:::/20 (,1: 16- 1.6 l50. 00 24. 0 240. '0. (~ o. 0 o. 0 d.o b. 0 
76/0:::/20 04: 10 1.5 150.00 2.3.0 230. 0. 0 O. 0 O. 0 6. 7 '6. '7 
76/0$/20 06:!55 1. .~ 150. 00 23. 0 230. b. 0 O. 0 O. 0 tl. <> b. 0 
76/08/24 08:20 1.5 150. 00 22. 0 250. O. 0 O. 0 O. 0 O. 0 O. d 
76/03/24 11: 02 2.0 i50.00 22. 0 260. O. I) O. 0 O. 0 1 0 . 0 O. 0 
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( 

STRIPED 6A5S 

OfNSITy(NO./1000 CU M ) --.. -~--.---------.-.--.-------------.-.----.-... SAMPLE TOTAL 
TtME TIDE VOLUME TEMPEPATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DI\TE (HR:MIN) eM) (CU M) (DEGREES C) (MICROI-lHOS). €"r;GS LA~VH LARVAE JUVENILES EGGS) -... -...... .-..... -.. .... -_ .. -.. ....-_ ..... - ..... - ... - .. ----.... -- ---- _ ..... -:- ... --_ .. -- _.-.- .... - ..... -- ....... 
76/05/17 19i27 I.S 150.00 16.0 15 t • 0 .. 0 0.0 0.0 0.0 0.0 
76/05/t7 22:12 1.3 150.00 16.0 150. 0 .. 0 0 .. 0 0.0 0.0 0.0 
76/05116 o 0 ~ 55_ ",17 1.9 150.00 15.5 138. 0.0 b .. 7 0.0 0.0 b.7 
76/05/18 03:QOJ 2.4 150.00 lb.O 137. 0.0 0.0 0.0 0.0. 0.0 
7b/OSn s 06:29 2.0 150.00 16.0 140. 0 .. 0 0 .. 0 0.0 0.0 0.0 
76/05/19 "(fIfCq~"~" 1.S 150.00 15.0 146. 0,,0 0.0 0.0 0.0 0.0 . ; 
7b1O~/19 11:25 1.2 150.00 15.0 152. (1.0 0 .• 0 0.0 0.0 0.0 
76/0')/19 111:28 1.3 150.00 15.0 ISb. 0,.0 0.0 0.0 0.0 0.0 
7bIOS/19 11 :2l 1.8 150.00 15.0 1511. 0.0 0.0 0.0 0.0 0.0 
16/05119 20:23 1.5 150.00 16.0 160. 0.0 0.0 0.0 0.0 0.0 
76/05/1Q 23:36 t.2 1'.)0.00 15.0 153. 0 .. 0 0.0 0.0 0.0 0.0 
76/05/20 02126 1.S 150.00 15.0 1 II 1 • O~O 0,,0 0.0 0.0 0.0 
76/05120 OS it 3' 1.8 lS0.00 15.0 145. t}~o 0,,0 0.0 0.0 0.0 
76/05/21 ~-O'f\ ;~2T 2.1 150.00 15.0 141. 0.0 Q.O 0.0 0.0 0.0 
76/05121 II: 20 1.b 150.00 Ib.O 152. 9,,0 0,.0 0.0 0.0 0.0 
16/05/21 111 : 17 1 • /I 150.00 16.0 164. o~o 0,,0 0.0 0.0 0.0 
16/05/21 17;05 2.0 150.00 16.0 159. 0.0 b.7 0.0 0.0 b.1 
7&/05/21 20,00 2.6 150.00 15.0 152. 0,,0 0.0 0.0 0.0 0.0 
76/05121 2>100 1.7 150.00 15.0 1 II q • 0,,0 0.0 0.0 0.0 0.0 
76/05/22 Ot;50 1.5 150.00 15.0 132. 0.0 0.0 0.0 0.0 0.0 
76/05/22 ~_QJL:J.L._ 1 .7 150.00 15.0 128. 0.0 0 .. 0 0.0 0.0 0.0 
76/05/211 08:10 1.8 150.00 14.0 150. 0.0 0.0 0.0 0.0 0.0 
7&/05124 11):112 1.8 150.00 1';).0 15t. 0.0 0.0 0.0 0.0 0.0 
7b/OS/21l n:20 1.5 150.00 15.0 152. 0.0 0.0 0.0 0.0 0.0 
7b/05124 16:05 1.3 ISLOO 111.0 150. 0 .. 0 0.0 0.0 0.0 0.0 
76/0"i/24 lQ!10 1. q 15'5.00 14.0 148. 0 .. 0 0.0 0.0 0.0 0.0 
76/05/24 21; 1113 2.2 150.00 15,0 151. 0,.0 0.0 0.0 0.0 0.0 
76/05125 011 05 1.8 150.00 14.0 13b. 0.0 0.0 0.0 0.0 0.0 
7bl05/25 . _OJJ .. L02._ 1.4 150.00 111.0 132 • 0 .. 0 0_0 0.0 0.0 0.0 
16/0512b oa,04 1.8 150.00 14.0 140. 0.0 0.0 0.0 0.0 0.0 

3.1-1~1 



"'~~;'M.i';~~;~~:~~:;;;;~'i.f';:i';';;~~W~~W),;P"'~f',,;:r~:!"~"''"C.\ """"":.:.''';~='''''''''''' <,,,,,\.<,~.:::,,,,.,. C"" .. o>c, .. ·,·,~:""-~··'··' i·,,' ~"~-""_'V- . ,"",. ... ,,'"'...,' .... 

.. • A- : 'S11iIPEol3l9 > ~ .. . ' , ... DtNSlTYCNO.I\OOO CU M ) -----... -.~.-.-~-.. ~--.--.-.. ~ .....•.. --........ -
OATE 

T1"'c' 
(HRPHN) _ ... _-_. .-------

7bl05/Zb loi1l3 
76/0512b 13 i 31l 
76/05/26 16: 32 
70/05126 lQ:50 
7/:)105/26 21 i IJ 0 
70/05127 02:10 

_.JpI05/~}_ 05:00 
76/05/28 013:06 
16105/28 . \ a i 50 
76/05/28 131 1J 5 
76/0,/28 16il.l5 
76/05/213 1'1:53 
76/051213 23: 013 
76/0C;J2~ a! : 57 
76/05/29 0lq55 

-75706/01 Ol:10· 
76/06/0t 06:20 
76/06/0! 09d5 
76/06/01 12; 18 
70/06/01 15: 0 Q 
76/01>/01 22:25 
76/06/02 ·---·0 8:08-' 
76/06/02 101 50 
76/0t<102 13123 
7(;)06/02 17 i t '5 
76/06/02 20104 
76/06/03 00:25 
70/06/03 0311 5 
7bl06/03 06ioo 
70/06/01.1 08:53 

-~ .... -:---:-.+~ .. ,.--. 
····:·.E~;·::·: 

'~; 
.. ::).~: 

.i;-l 
." 

.:.)~ .. 

"-

~~MPLE 
.TIDE VOLUME 
(1-4) (CU M) .--_.,.. 
2.1 150.0,0 
1.8 151.00 
1.4 151.00 
1 .1 ' 100.00 
2.3 150.00 
1.8 150.00 
1.3 150.00 
1.5 150,00 
1.8 150.00 
1 .8 150.00 
1 .2 150.00 
1 • II 150.00 
2.2 150.00 
2.1 150,00 
1.5 150.00 
2.3 150.00 
1, b lSO.OO 
t .3 150.00 
1 .7 . 150,00 
2. 1 149.00 
1.3 . lSq.OQ 
1 .lI 150.00 
1. :3 150.01) . 
1. q 150,00 
2.1 lSO.OO 
1.6 150.00 
1. q 150.00 
2.3 1~0.00 
2.0 150.00 
1.5 150.00 

.~~ 

TEMPERATURE 
(DEGREES C) .... -... ~ .... -.-

llJ.O 
14.0 
1'1,0 
14,0 
10.0 
10.0 
13,0 
11.1.0 
14.0 
14,0 
IIJ.5 
11J.8 
IIJ.O 
III • a 
14,0 
111.0 
14.0 
15.0 
15.0 
15.0 
15.0 
15,0 
14.0 
15.0 
15.0 
15,0 
15.0 
15.0 
15.0 
15,0 

~""-;-:r"' 

J> 
" 

'. , 

.' 1 

.f 

TOTAl. 
CONDUCTIV1TY YOLK-SAC (EXCLUDING 
(MICROMHOS). F.C;G$ LARVA~ LARVAE . JUVENILES EGGS) -....... -~---. ---- ..-... -.... - .. _---- .... -._-- •.......•. 

1-3:5. 0,,0 0.0 0.0 0.0 0.0 
141. 0.0 0.0 0.0 0.0 0.0 
139. 0" 0 0 .. 0 0.0 0.0 0,0 
1:3). 0,,0 0.0 0.0 0.0 0.0 
135. 0.0 O~O 13.3 0.0 13.3 
121.1. 0.0 0,0 0.0 . 0.0 0.0 
123. 0.0 o. a 0.0 , 0.0 0,0 
100. 0.0 0.0 'O~'o--" o. o. 0,0 
no. o~o 0,0 0.0 0.0 0,0 
158. 0 .. 0 o~o 0.0 ·0.0 0.0 
162. 0.0 0,0 0,0 :0,'0 0.0 
155. 0.0 o~o 0.0 0.0 0.0 
150. 0, a 0 .. 0 0.0 0.0 0.0 
155. 0.0 0,0 0.0 0.0 . o. a 
165. 0 .. 0_ 0.0 0.0 0.0 0.0 
1 a 0 • C).o 0 .. 0 -0.0 0.0 0.0 
150. 0.0 0.0 0.0 0.0 0,0 
153. 0,,0 0.0 0.0 0.0 0.0 
171 • .. 0,0 0.0 0.0 0.0 0,0' 
178. 13 .. lI 0.0 0.0 0.0 . 0.0 
2116. ..o_~ 0 0.0 __ 0.,0 0.0 0,0 

--qqq'l. Q.O 0.0 0.0 .0. a 0,0 
171. 0.0 0.0 0.0 0.0 0.0 
17 3. 0 .. 0 o~o 0.0 0.0 0.0 
16'1. 0,,0 0.0 6.7 0,0 6.1 
155. Q.O 0,0 0.0 0.0 0,0 
llJll. 0.0 0.0 . o. o· 0.0 0.0 
III 1 • 0 .. 0 0 .. 0 110,0 0.0 40.0 
1114. 0.0 0.0 b.7 0.0 6.7 
155. 0.0 0.0 o ~'O 0.0 0,0 

3.1-15 
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( 

STRIPED BASS 

DENSITY(NO,/1000 CU M ) ___ ._w_. ________________ .-____ ._. _____ · ___ --__ ·•. 
SAMPLE TOTAL 

TJ"'E TIDE VOLUME TEMPERATURE CONOUC TI V lTV YOLK-SAC (EXCLUDING 
DATE (HR:MIN) (f,4) (CU M) (DEGREES C) (MICROMHOS). (r.GS .LARVAE LARVAE JUVENILES EGGS) ----_.-- ---- ... --- -_ ..... -. ---_ .. _,.. ...... . ....... -... -.... - .. ---- --- .......... --_ ..... .. .,------- --.--- ......... 

71:.106/04 11 i H 1.2 150.00 15.0 156. 0 .. 0 0,,0 0.0 0.0 0.0 
76/06/01.j 14;15 1.5 151.00 lb.O 15'1. 0 .. 0 0.0 0.0 0.0 0.0 
7bl06/01.j 17 tSO 2.0 150.00 Ib.5 IbO. Q~O 0.0 0.0 0.0 0.0 
76/06/04 lq:51J 1 .7 151.00 lb.O 150. 0.0 0.0 0.0 0 .. 0 0.0 
76/01>104 22: 12 1.3 150.00 16.0 14q. 0 .. 0 0.0 0.0 0.0 0.0 
76/01;>/05 01:00 I .3 150.00 lh.O 140. Q"O 0.0 0.0 0.0 0.0 
H/ObIO'5 03:50 1. q 150.00 16.0 1 H. 0 .. 0 (l.0 0.0 0.0 0.0 
7blObl07 08 i 15 Z.O 150.00 Ib.O 154. (l,.0 0,,0 0.0 0.0 0.0 
76/0b107 1013? 1.5 150.00 16.0 Ib3. 0.0 0.0 0.0 0.0 0.0 
76/06/07 n:20 1.0 150.00 11.0 IbJ. (),.O 0.0 0.0 0.0 0.0 
76/0b107 15:55 1 .0 1118.00 17.0 ltd. 0 .. 0 0 .. 0 0.0 0.0 0.0 
76/0b/07 H:lS 1.6 150.00 17 .5 162. I) .. 0 0 .. 0 0.0 0.0 0.0 
76/06/07 21:05 2.0 1c;,0.00 17.0 1'1'). 0.0 0",0 0.0 0.0 0.0 
16./0bl01 23;55 t .4 150.00 tfl.il 145. 0,.0 0.0 0.0 0.0 0.0 
76/0b108 021110 t .2 150.00 17 .0 131. 1,1.0 0.0 0.0 0.0 0.0 
7&/ObI08 05J25 1.5 150.00 17.0 136. 0.0 0.0 0.0 0.0 0.0 
71>/06/09 08: I? 1.9 150.00 17.0 158. 0",0 0,.0 0.0 0.0 0.0 
16/06/0'1 10:5b Z.O 150.00 1£l.0 16t1. Q,.O 0,.0 0.0 0.0 0.0 
76/0&/0'1 13:118 1.4 127.00 Itl.O 1 b I. (\.0 0.0 7.9 0.0 7.9 
76/06/0"1 17 i25 1 • 1 150.00 18.0 151. 0.0 0.0 b.7 0.0 b.7 
76/0b/09 20;05 2.1 ISS.O(l lE1.0 IbO. 0.0 0.0 12.<'1 0.0 12.9 
76/06/09 23:00 2.3 150,00 1I~. ') 164. 0.0 0,0 0.0 0.0 0.0 
76/0b/1 0 OZi45 1.7 150.00 18.0 1117 • 0.0 b.7 0.0 0.0 b.7 
76/0b/l0 0lli30 1.3 1')0.00 18.0 III 1 • 0.0 0.0 0.0 0.0 0.0 
76/06/11 08:10 I .4 150.00 18.0 11)0. 1).0 0.0 0.0 0.0 0.0 
1610bll1 10:49 2.1 150.00 19.0 150. 0.0 0.0 0.0 0.0 0.0 
76/06/1 t l'z'S2 1.8 150.00 1"1.0 150. 0 .. 0 0.0 13.3 0.0 11.1 
1610blli 16:11 1 .3 150.00 1'l.0 150. (\,.0 0,.0 b.7 0.0 b.7 
70/06/11 19:20 1.3 150.00 19.0 150. 0.0 0.0 b.7 0.0 b.7 
7bl06/11 22:58 2.0 150.00 18.5 150. 0.0 0.0 0.0 0.0 0.0 

3.1-16 



( ( 

STRIPED 8ASS 

DENSITy(NO./l000 CU M ) ___ . ____ ._~ ___ ~~ __ w~~_·-~ __ ~ ___ ~._· ____ ._.-·_··.· 
SAt-iPLE TOTAL 

TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 
DATE (HRiMIN) eM) (CU M) (DEGREES Cl (MICROMHOS). fGGS LARVAE LARVAE JUVENILES EGGS) -....... -.. . --.-_ .... --.----. _ ... _ .... --- ..... - ..... -......... - .... --~ .. --... --.- ----- .. ... ----.... --------.... 

7b10~/12 Ooill5 2.4 1'50.00 19.0 150. 0,.0 0 .• 0 0.7 0.0 6.7 
7b/06112 03;45 1.8 150.00 19.0 150* 0.0 0 .. 0 b.7 0.0 b.7 
7b/Ob114 08;15 1.3 150.00 Iq.o 150. 0.0 0.0 H.3 0.0 H.l 
16/01;./111 10:5q 1.S 150.00 19.0 150. 0,,0 0,,0 n.3 0.0 Il.l 
7b/Ob/14 n:~9 2.0 150.00 lq.O ISO. 0.0 0 .. 0 0.0 0.0 0.0 
7b1Ob/11I 17:35 1.9 150.00 20.0 157. 0*0 0,,0 0.0 1).1) 0.0 
76/0b/14 20:5b 1.3 150.00 20.0 t 56. (1 .. 0 0.0 13.J 0.0 33.3 
7blOblill 2Ji1l8 l.ft 150.00 20.0 148. 0 .. 0 n~~ 2b.1 0.0 40.0 
76/06115 02:30 2.2 150.00 20.0 11I 3. C),. 0 0.0 20.0 0.0 20.0 
7b/Ob/15' 05: 15 1.8 150.00 20.0 144. C).O 0.0 13.3 0.0 13.l 
lblObltb 08:to 1.3 IS0.00 20.0 16b. 0,,0 0 .. 0 13.3 0.0 11.3 
76/0b116 10:52 1.2 150.00 20.0 111. 0,.0 o~o b.7 0.0 b.7 
7b/Ob/16 lJ~ 'S8 1.8 150.00 22.0 175. O~O 0 .. 0 0.0 0.0 0.0 
76/0(,/16 \6;20 2.0 150.00 21.0 178. 0.0 o~o 26.7 0.0 26.1 
76/0bl16 IQl03 1.8 1')0.00 21 .0 l711, 0.0 0 .. 0 lIO.O 0.0 40.0 
76/06/16 2~;IO 1.'1 150.00 21.0 165. 0 .• 0 0 .• 0 0.0 0.0 0.0 
76/06/1 7 02~05 2.0 150.00 21.0 lile. 0,.0 0.0 26.7 0.0 26.7 
76/0b/17 01l;55 2.1 150.00 21.0 206. 0.0 O~O 2b.1 0.0 2b.1 
-'6/06/18 08:20 1.5 \'i0.00 21.0 150. /) " I) O~O H.3 0.0 :n.l 
76/01>/16 11:09 1 • 1 1'.>0.00 21.0 150. 0.0 0 .. 0 26.7 0.0 2b.1 
76/0b/18 I :s i 5\ 1.L1 15\.00 21.0 150. 0 .. 0 0.0 6.b 0.0 b.6 
76/06/\8 16:110 1.9 152.00 22.0 ISO, 0.0 b.6 85.5 0.0 92.1 
76/0&/18 22:25 I .1I 150.00 22.0 ISO, 0.0 0.0 126.7 0.0 126.7 
7b/06/1Q o t ; 15 t.lI 150.00 22.0 150. 0.0 0.0 26.1 0.0 2b,7 
76/0t,jIQ Otl;IO 1.9 1')0.00 22.0 ISO. (l.0 0.0 60.0 0.0 60,0 
1&106/21 08;15 1.8 150.00 23.0 155. 0.0 0*0 213.3 0.0 213.J 
76/0b121 11; 0 1 \ • '5 150.00 22.0 155. 0,.0 0 .. 0 80.0 0.0 80.0 
16/06/21 13:51 1.2 167. 00 22.0 1')5. 0.0 0.0 47.<) 0.0 41.9 
7b10£,121 tb~50 1.S 1'57.00 23.0 IEl2. 0 .• 0 0 .. 0 38.2 0.0 l8.2 
7/)/Ob/21 Iq;1I5 2.0 150.00 23.5 176. 0.0 0.0 lIb.7 0.0 lIb.7 

3.1-1'7 



/ 

\ 

STRIPEO BASS 
OENSITY(NO./1000 CU M ) _ .. __ . __ . ___ ._ .. ___ ~ __ . _______ ._w.~ •• _ .. __ •• _____ 

SAMPLE TOUL' 
TIME TIDE VOLUME TEMPERATURf CONDUCTIVITY YOLK .. SAC (EXCLUDING 

OATE (HR:MIN) eM) (CU 104) (OEGI?EfS C) (MICROtAUOS). FGGS LARVAE LARVAE JUVENILES EGGS) 
.. -.- ... -... . - ... --.. - .. -- ..... _ .. ... _------..... -.-_ ...... _-- .... .-- .. .- ..... -- .... -- .. -~- ............. - -----.. -.. 
7bl06121 22;30 1.9 150.00 23.0 175. 0,.0 0,.0 0.0 0.0 0.0 
7b/06/22 Otl20 1. '5 150.00 22.0 tbll. 0,. 0 0 .• 0 40.0 0.0 40.0 
16106/22 OlJil0 t .4 150.00 22.0 lSq. 0 .. 0 0 .. 0 200.0 0.0 200.0 
76/06/2'3 08:15 1.8 150.00 23.0 160. (\,. (\ 0.0 120.Q 0.0 120.0 
71:.106/23 II:Ob 1.6 150.00 23.0 183. 0 .. 0 0.0 2b.7 0.0 lb.1 
76/06/23 13 ,4b I .3 150.00 23.0 174. 0.0 0.0 26.7 0.0 lb.1 
76/06123 Ib:1I4 t • '3 t60.00 23.0 UILI. a .• a 0 .. 0 43.7 0.0 43.7 
76/06/23 191 H t.9 Ibl.OO 23.5 t81. (l.0 0.0 105.0 0.0 I05.b 
76/06/24 01130 1.7 150.00 24.0 lAO. 0 .. 0 0 .• 0 10b.7 0.0 10b.7 
76/06/24 04 ItS 1. '3 150.00 23.0 177 • «:, .. 0 0,.0 n.l 0.0 73.3 
7bl06/25 0~,20 I.b 150.00 24.0 160. C).O 0._ 0 13.3 0.0 13.3 
7O/Ob125 II : 11 1.9 150.00 24.0 160. 0 .. 0 0 .. 0 0.0 0.0 0.0 
70/06/25 13:51 1.b 150.00 24.0 tbO. 0.0 0.0 410.0 0.0 '10.0 
76/06125 16: 115 1 • :s 1511.00 211.o II'R. 0 .. 0 0.0 64.'1 0.0 64.9 
71,/0/:,/25 22120 2.2 150.00 2 /1.0 185. 0.0 0 .. 0 206.7 0.0 20b.7 
76/0/'/2b o t i 30 2.0 150.00 24.0 1/i8. 0.0 0.0 113.3 0.0 113.3 
7b/Obl26 04123 1. ') 150.00 24.0 170. 0 .. 0 0.0 66.7 0.0 b6.7 
76/06/28 17100 1.5 150.00 25.0 172. 0.0 0 .. 0 33.3 0.0 :53.3 
76/06/28 20iss 1.3 150.00 25.0 lin. o .. Q 0.0 26.7 0.0 2b.7 
76/06/28 23; /IS 2.2 150.00 25.0 194. 0.0 0.0 60.0 0.0 60.0 
7b/06/29 05; :\2 1.6 150.00 25.0 !R6. 0.0 0.0 13 .J 0.0 11.3 
76/06/30 OR:20 1 .3 1':10.00 25.0 217. /) .. 0 0.0 0.0 0.0 0.0 
76/06130 11 ; \ \ 1 .7 150.00 2b.O 227. 0 .. 0 0.0 13.3 0.0 D.3 
76/06IJO 13;51 2.2 150.00 26.0 223. 0 .. 0 0.0 20.0 0.0 20.0 
]b/Ob/30 tb~44 2.1 IbO.OO 25.5 216 .. 0 .. 0 0 .. 0 0.0 0.0 0.0 
76/06/JO 1'1:54 ! • '.) 150.00 25.0 223. 0.0 0 .. 0 0.0 0.0 0.0 
76/0/,/30 22;55 1.8 150.00 25.0 2?S. 0.0 b.7 2b.7 0.0 33.4 
76/07/01 01: 35 2. II 72.00 25.0 180. 0 .. 0 0.0 13.9 0.0 13.9 
'16/07/01 OSi2S 2.1 150.00 25.0 .. 9999. 0 .. 0 0.0 16b.7 0.0 16b.7 
76/07/02 08r20 1.5 150.00 25.0 2(>9. 0.0 0.0 b.7 0.0 b.7 

3.1-18 



( 

STRIPED BASS 

DENSITY(NO./1000 CU M ) 

---.--~-~-~-.-----.---.----.. -~.--.--.-.-.-.----. SAMPLE TOTAL 
TJ1-4E TIDE VOLUME TE"'Pf~ATlJRE CONDUCTIVlTY YOLK-SAC (EXCLUDING 

(lATE (HR:~rN) (M) (CU 14) (OEGAHS C) (f.\ICROM~OS). ':GGS LARVAE LARVAE JUVENILES EGGS) 
... ------. ... -..... -- .,..-_ .. -- ---_ .. _--_.- -... --.... -~--- ---- ... - ............ -~ .. -... - . _------- .... ---..•. 
76/07/02 11: Ob 1.3 150.00 25.0 232. 0 .. 0 0.0 20.0 0.0 20.0 
7bl07/02 13:51 2.0 159.00 2b.0 237. 0.0 0.0 6.3 0.0 6.3 
7bl07/0l 16;112 2.1 1119.00 2b.0 BII. (1,,0 0,,0 13.4 0.0 n.4 
76/07/02 19:35 1.5 150.00 2S.0 U8. 0,.0 0.0 20.0 0.0 20.0 
70/07/02 22:20 -9.9 159.00 25.0 22'S. 0.0 0.0 50.3 0.0 50.1 
16/0710'5 Otl25 t .7 150.00 25.0 229. 0,.0 0 .. 0 0.0 0.0 0.0 
76/07/03 011;00 2.1 1')0.00 21l.S 22b. 1) .. 0 0.0 13.3 0.0 13.3 
76/07/07 O~:19 2.0 150.00 26.0 251. 0.0 0.0 b.7 0.0 b.7 
76/07/07 11 ; 11 1.7 150.00 2b.0 246. 0.0 0,,0 20.0 0.0 20.0 
76/07/07 13: 57 1.2 150.00 26.0 250. 1) .. 0 0.0 0.0 0.0 0.0 
76/07/07 17 ~ 00 1.4 187.00 26.0 223. Q.O O~O 0.0 G.O 0.0 
76/01107 20~20 2.3 150.00 26.0 227. 0.0 O~O 33.3 0.0 31.1 
n/O7/07 23t12 2.2 150.00 2S.0 226. 0 .. 0 0 .. 0 1.10.0 6,7 46.1 
76/07/08 02;30 1.5 150.00 26.0 21£1. 0.0 0.0 b.7 6.7 B.4 
16/07/08 Ob:l~ 1.5 150.00 25.0 200. (1,0 0.0 0.0 0.0 0.0 
76/01/09 01\;20 1.9 150.00 26.0 237. 0 .. 0 0 .. 0 0.0 0.0 0.0 
76/07/09 1 t ; 20 2.0 150.00 27.0 238. 0.0 0 .. 0 6,7 0.0 6.1 
76/07/09 11.1 ttl 1 • tJ 150,00 2b.0 B5. (1 .. 0 0 .. 0 0.0 0,0 0.0 
16/07/0<) 17:12 1 , 1 150.00 2b.0 239_ Q.o O~o 0.0 0.0 0.0 
7b/o110'l 1<):50 1.6 157.00 2b.0 237. 0.0 0.0 1 q. 1 0,0 19.1 
76/07/09 22i£lo 2.2 150,00 26.5 251. 0 .. 0 0.0 0.0 0.0 0.0 
7b107/12 09:25 1.5 150.00 26.0 2 119. 0.0 0 .. 0 b.7 b,7 13.4 
70/07112 11.:16 2.1 150.00 26.0 211:~ • (l.0 0,0 0.0 0.0 0.0 
7&/07/12 1sioe t • CJ l!lO.OO 26.0 2113. 0,.0 0_0 b.7 0.0 6.7 
76/07/12 18:50 1,1 150.00 26.0 2110. 0 .. 0 0.0 0.0 0.0 0,0 
7bl07/12 21:IJO 1 .5 150.60 25.5 223. 0 .. 0 0 .. 0 0.0 n,} 13. J 
76/07/13 Ot:oo 2.2 150.00 25.5 21b. 0.0 0 .. 0 0.0 6,7 b.l 
76/07113 011: 20 1. q 150.00 25.0 211- 0,,0 0 .. 0 b.7 0.0 6.7 
76/07/13 07:21 1.3 150.00 25.0 22Q. 0.0 0.0 0.0 0,0 0.0 
76/07/1 11 08:20 1 .3 150.00 25.0 223. 0,0 0.0 0.0 0.0 0.0 
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( 

STRIPED SASS 

, \ 
OfNSITy(NO./IOOO CU M) -_ .... - .......... __ .... _-.. -.---.-- .. -._----.... -_ .. -............. 

SAt-IPLI: lQJ 1\) , 
T WI:: I J.qE V(lLU~\~ TEt4Pf:P~TU~~ COIjJPUC t.I I( lTY YOlK~S.AC {EX.Cl,UD NG 

I)A"IE (111t:MIN', ~>- (CI) M) (DEGREfS c> (MICROf:l,HOSl fGGS L Af~V A.f LARVAE JUVENILES EGGS) 
"':"~r."~7\" --11':':"1- ---., , ......... --- ..... -7! .... _- -... ---~.,..--- ... -;t:"!f ----'!':I'f- -- ... .,.MIf ----.. ,T-T- ----,·,.,-IT-· 

L~' 
'I •• 

~ (> 1 0 ~ 1./.4. } t: q roo«po 25.(1 2t8~ 1) .• 1) o~R 0.0 .Q.9 o.~ 

1(>/0 ,I 'A 3:53 2.~ ~1.OO 25~(} 2i«: Q~9 O.J) .0.0 h.6 )b.* 
7t>/P~/Pt lo:ll~ ?;Q 59.0Q 25.Q 227: Q~q O.Q l1.'1 ~.Q . l .• ~ 
n/Q?ll~ 20;la 1.l 150.00 2S.n 221 : 1),11 Q.o b~~ .0.0 .b.(, 
1t>/O?nQ ;qpo 

~~~ ,~o.0'l 25.Q 2lJ~ (I~Q (l.o 0.0 .0.0 o.~ 
7p/o?n, Oil : :\ 0 l!)O.OO 25.0 203: 1).1) o~o ' 0.0 .0.0 1 0 , ~ 
?b107n5 t>S/?!l 1.1\ t50.0Q ~5~Q l?~: ,n.o (l.1l Q.p 1J.0 . .0,9 
?bIQ1!l~ r~:2~ J ~ 9 150.00 25.0 225: Q~O D~D o.t> Q.O ,'/),/1 
7blO71,l9 I ; Q~ I ~ 3 .50.00 25.0 220~ Q~~ D.I> Q.O ~.O 0,0 
Jb/OJ/l/;l Pi llb , ~ 9 ,50.00 2~.0 222. O~fI o./) Q.Q /)./) 0,1) 
7tdO 7/l t> ib1L1l) 2!( 150.00 26.0 227~ fI .. Q 0.0 ·0,0 b.l "~' 1 
7b/011l~ 1~; 21 1.9 I~O.OO 25,1) 22Q~ q,Q O.D ,,(l.O b.T 1I~,1 
11>107(1b ;?2;25 , • J4 ,50.00 25.0 2Jb. I)~J) O~D 0.9 IJ.Q IQ~Q 
7hl 0 7 '1\ 7 1>1 ; 2Q , t 8 l'jO.OO 25.0 \tIll : Q.!) o~o 0.0 Q.O 0,1) 
71:>1 0 7/17. Qlqilq ? ~ ,1 150.00 25.0 2()(I~ o.!> 0,1) 0,0 O.P 0,1) 
7~/07 /.1 Q olq':?Q ,!~ i50.00 ~5.Q 220 : Q~Q 0 .. 0 Q·9 i).1) O~9 
lp/07/\~ J 1 ;J 9 J ! .1 '':iO.Ot) 1 25:0 215: ,..~o 0.0 0.0 0.0 0,1) 
16/07/1<:1 PI; 01 , !? 152.00 25.1} 211: fl. II G~O G.1l 0.0 0,1) 
7p/0111~ 1t,;~S I ~ ~ 2(f).00~ .0 25.0 215: Q·n 0.0 ,0.(1 Ii./) ,0,0 
7bI O!/lQ °i qll 1. q 150.00 2S~O 2t7~ fI .. 1? 0.0 b.l Q.O ~,~ 
7b/07/1Q Zl:Vj 1~4 150.IlO 2S:ti 2\Q. n~o 0 .. 0 o.i) Q~O 10,1) 
lp/Q!I?O 92~<l~ :~ 150.00 25.0 t 'HI ~ I)./} P.o b~~ 0.0 b"l 
11:>101/<0 r: OO rl\ 15 0.01) 25.{l 200: n.o 0,0 0.0 b.1 b.T 
7b/011,cl 8:12 ~~ 150.01) ~5!n 221~ n.1l 'l.n 0.0 0.0 o.() 
?tdoi!l1 I : 05 l~fl 150.00 25.0 219: O~() 0.0 0.0 ,0. Q ,Q~Q 
1bI01/2\ B;50 1 • t 150 • 00 2S.Q 218. O~Q 0.0 0.0 0.0 0.0 
7bl,01 a~ lb: J5 I! S 150.00 25.0 21(1~ n.1l 0.0 0.0 0.0 0,0 
7pI,Q7t?1. ~</P!I ?!o 150.01) 25.0 ?26. (I.Q o~o 0.0 0.0 O.f) 
76/0712t i?2120 I ! </ 150.00 25~O 222: 0.0 0 .• 0 0.0 0.0 0.0 
76/07122 01:20 1 • IJ I~O.OO 25.0 226. 0.0 0.0 0.0 0.0 0.0 
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( 

STRIPED R4SS 

DEN5ITY(NO./tOOO CU M ) 

------.---.-.---.-"-.-----~------------.--.--.---SAMPLE TOTAL 
TJ"'E TIDE VOLUf.1£ TEMPfPATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

OATE (HRJ"'IN) 0·1) ceu M) <DfGRtfS c> (MJCROt.4HOS) fGGS LARVAE LARVAE JUVENILES EGGS) 
...... --- .. _ ... _----- ---- -_ ... -. .... -.. -- ........... _ ... __ • __ w ___ .. ---- -------- .._--- . -----.-. ... _-----... 
76/07122 0/H20 1.2 150.00 25.0 125. 0.0 0 .. 0 0.0 0.0 0.0 
76/07123 08;20 t .8 lS0.00 2S.0 ZIti. 0.0 0.0 0.0 b.7 b.7 
76/07123 1 1 108 1.8 150.00 25.0 221- (1 .. 0 0.0 0.0 0.0 0.0 
16107123 1'1151 t .3 150.00 25.0 181. /) .. \) 0 .. 0 0.0 0.0 0.0 
76/07123 171115 1 • II 150.00 25.0 178. 0.0 0.0 0.0 0.0 0.0 
76/07/23 1<),50 1.9 150.00 25.0 183. 0 .. 0 0.0 0.0 0.0 0.0 
lb107/23 22~40 2.3 150.00 25.0 lB5. /).0 0 .. 0 0.0 0.0 0.0 
7b1071211 OSsOO 1.3 150.00 25.0 lqS. 0.0 0.0 0.0 0.0 0.0 
76/0112t> 08;20 1.1I 150.00 25.0 203. 0,. 0 0 .. 0 0.0 0.0 0.0 
76/07/26 11: OB 2.0 ISO.OO 25.0 ?08. 0.0 0 .. 0 0.0 0.0 0.0 
76/07126 13:52 1.8 150.00 25.0 2(1"1. 0 .• 0 0.0 0.0 0.0 0.0 
76/07126 16~45 t • t> 150.00 25.0 20b. 0.0 0.0 0.0 0.0 0.0 
7&/07/26 19:50 1.4 150.00 25.0 201. 0.0 0.0 0.0 0.0 0.0 
7b/07126 22:1J0 2.2 150.00 25.0 207. 0,0 0,0 0.0 0.0 0.0 
71>/07/27 00;05 ?J 150.00 25.0 207. 0.0 0.0 0.0 0.0 0.0 
76/07/27 O/~: 10 1.6 1')0.00 2~.0 165. 0.0 0 .. 0 0.0 0.0 0.0 
76/07121 07: 1 I 1.2 1'.>0.00 25.0 11,0. 0.0 0.0 0.0 0.0 0.0 
76/07J2Fl 08:20 1.2 150.00 25.0 200. 0.0 0.0 0.0 0.0 0.0 
76/07128 1 1 ~ Ob 2.0 150.00 25.0 ,qq. 0.0 0 .. 0 0.0 0.0 0.0 
16/07128 13: 11& 2.2 150.00 25.0 20b. 0.0 0.0 0.0 0.0 0.0 
7b/07/28 16130 I. b 150.00 25.0 203. 0.0 0.0 0.0 0.0 0.0 
76/07128 It)i30 1.2 160.00 25.0 200, 0.(\ 0.0 0.0 0.0 0.0 
lbl07/28 22;35 1.9 150.00 25.0 ZOIl. fI.G 0.0 0.0 6.7 6.7 
76/07129 (1)30 2.3 150.00 25.0 20ll. 0.0 0.0 0.0 0.0 0.0 
76/07/29 Oll120 2.2 150.00 25.0 159. 0.0 0 .. 0 0.0 0.0 0.0 
76/07129 07:06 I .4 150.00 25.0 200. 0.0 0.0 0.0 0.0 0.0 
76/07130 013~20 1 .3 150.00 25.0 lSS. 0 .. 0 0.0 0.0 0.0 0.0 
76/0'11 JO litIS 1.5 150.00 25.(1 18r;. 0.0 0.0 0.0 0.0 0.0 
]b/07 no 13:53 2.2 150.00 25.0 190. 0.0 0.0 0.0 0.0 0.0 
-/&/07no 17 :50 2.? 150.00 2~.o 200. 0.0 0.0 0.0 0.0 0.0 

3.1-21 





P.TLP.~HIC,TOt-lCOD 

DENSITY(NO./1000 CU M ) ___ . ____ -_~. ___ .-_ .. -_-___ ~_~ _______ . ____ . _____ M_ 
SAMPLE TOTAL 

TIME TIDE VOLUME TEt-tP£RATURE CONDUCTIVITY YOLK-S/IC (EXCLUDING 
DATE (HR,MIN) (M) (CU M) (DfGREES C) (MICROMHOS) . fGGS LARVAE LARVAE JUVENILES EGGS) 

............. -. .-- ......... - ....... - ... ..._ .... - ............. ... ....... --.-.--- ..,:~- .. -- ........ - --_ .... ............... .. ..... _---.. 
70/03/04 09;142 1.5 162.51 3.0 11 q. (l.0 0.0 12.1 0.0 12.3 
76/03/04 11:45 1.8 203.19 4.0 199. 0.0 0.0 19.7 0.0 19.7 
76/03/04 15:16 2.0 180. n u.S 1 t q. O~O 0.0 16.6 0.0 16.b 
76/03/0ll 18130 1.6 267.36 lI.O 122. 0.0 0.0 3.7 0.0 1.7 
76/0'/OQ 2t:lIS 1.5 267.36 3.0 117 • 0.0 O~O 15.0 0.0 15.0 
76/0!/05 01:00 1 .7 267.36 lI.5 114. 0 .• 0 0.0 3.7 0.0 1.1 
76/03/05 041\0 2.0 267.3b 11.0 112. 0.0 0.0 29.9 0.0 29.9 
76/03/05 07: 20 1 • 'j '74.27/ 4.0 11 q. 0" 0 0.0 53.9 0.0 53.9 
76/0 VOIl 08153 t .4 261.36 u.O 122. Q~O 3~7 en .2 0.0 100.9 
7&/03/01l 12: 15 1 .3 267.36; 4.0 121. 0.0 3.7 127.2 0.0 130.9 
76/03/06 15 :30 1 .7 267.36 ~.O 12'5. 'S~7 11.2 167.0 0.0 tQS.2 
76/0 lIOS 18;50 1.5 2b7.36 5.0 123. 0.0 O~O 63.6 0.0 63.0 
76/01/08 22100 1.2 2&7.36 • tI.O 122. .I).() 2b.2 74.6 0.0 101.0 
7bIOl/09 01: JO 1.5 226.59 3.5 109. 13.2 tI.II S7.tI 0.0 61.8 
76/03/09 011 ,-SS 2.0 226.59 4.5 t 12. 0.0 (\.0 123.6 0.0 123.& 
H/03/11 08:.)'5 2.3 248.011 5.0 122 • 0.0 4.0 26.2 0.0 l2.2 
76/0!/l! lit 40 1 • 7 2b7.36 - , i 4.0 1211. 0.0 O~O 86.0 0.0 86.0 
76/03/11 111:11'5 1 .3 -267.36., ' Il.O 122 • 0.0 0.0 89.8 0.0 89.8 
76/03/11 17:50 t .6 ~29.71·j 4.0 11 b. 0.0 0.0 15/J.2 0.0 154.2 
-,6/03/11 21: 05 1.7 129.71 5.0 120. 0.0 0.0 136.8 0.0 138.8 
76/0~1l2 00:10 1 • 1 118.90 3.5 122. 0.0 0.0 100.9 0.0 100.9 
76/03112 0&:55 1 .7 159.25 5.0 120. 0.0 0 .• 0 b.3 0.0 b.l 
76/03/15 08120 2.0 129.71 S.O 129. O~O 0.0 84.8 0.0 84.6 
7bIO.~/t5 11 ~ 25 2.2 129.71 lI.S t 2/'1. 0.0 0.0 115.6 0.0 115.6 
76/03/15 1/J:25 1.5 129.71 11.0 131. Q.O 0.0 100.2 0.0 100.2 
76/03115 tR:OO 1 .0 129.71 u.o 131. 0 .. a 0.0 92.5 0.0 92.5 
76/0 JIl5 21;05 1.9 159.25 4.S 128. 0.0 0.0 50.2 0.0 50.2 
76/03/16 00: \ 0 2.1 lSQ.25 5.0 128. 0.0 0.0 56.5 0.0 56.5 
76/03/16 0:si15 t • /J 1115.16 3.5 12Q. O~ Q 0.0 34.4 0.0 34.4 
76/03/16 06:20 1.3 159.25 3.5 t2t.. 0.0 0.0 17.7 0.0 37.1 
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ATLANTIC TOMCOD 

OENSITY(NO./l000 CU M ) __ ~~ __ . _____ ~_ ... _M~ __ . ________________ .. ______ ~_ 
SAMPLE TOTAL 

TIME TIDE VOLUME TEMPE R ATURE CONDUC TI V t TV yOLK·SAC (EXCLUDING 
DATE (HRiMIN) eM) (eu M) (DEGREfS C) (MICRO~HOS) FGGS lARVAE LARVAE JUVENILES EGGS) --.. --_ .. . --........ ... - ........ --"*----- ... - -....... ,.---... -_ ..... ... -.- ..... - .......... .---- .... -- __ tllt ....... ___ 

76/03/18 111;30 1.8 129.7t S.O 12B. 0.0 0 .. 0 36.5 0 .. 0 38.5 
16/03/18 11: 34 1.0 129,71 lI.O 132. 0.0 0.0 84.8 0.0 64.8 
76/03/18 201110 0.6 118.QO 3.5 12b. 0 .. 0 0.0 33.b 0.0 H.b 
7blOJ/I13 23111S 1.7 129.71 5.5 127. 0 .. 0 0.0 23.1 0.0 23.1 
76/03/1Q 02J50 2.0 129.71 3.S 11 q. Q.O 0.0 15.4 0.0 15.4 
76/03/19 0'3:55 I • II 129.71 3.5 119. 0.0 0.0 bl.7 0.0 b1.7 
1bl03/19 09100 1 .0 129.11 3.5 125. 0.0 0,,0 15.4 0,0 15./j 
76/0J/19 12:05 1.9 129.71 5.0 1 2t\. 0.0 0.0 IS.tI 0,0 15.4 
76/03/22 08:30 1 .3 136.20 4.0 126. 0.0 0.0 44.1 0.0 1111.1 
7b1O~/22 11 : 33 1.0 129.71 4.(1 1(14. (\.0 0.0 15.4 0.0 15.4 
76/0 ~/2? 14:37 1.3 129.71 4.5 122. 0.0 0.0 15.4 0.0 15.4 
76/03/22 17: n 1 .7 129.71 5.0 127. o,,/) 0.0 30.6 0.0 30.8 
76/05122 20:50 1 .:3 129.71 4.5 1211. 1).0 0.0 23.1 0.0 23.1 
76/03122 211: 00 1 • 1 129.71 4.5 123- 0,.0 0.0 0.0 0.0 0.0 
7b10~/23 0'): 011 2.1 129.71 S.O 12l. 1),,0 0.0 7.7 0.0 7.7 
76/0'5123 011:10 2.0 129.71 5.0 121. 0,,0 0 .. 0 15.4 0.0 15.4 
76/03/25 O~:17 2.0 129.7\ 4.5 132. 0.0 0.0 0.0 0.0 0.0 
70/03/25 11 : 20 1.5 129.71 5.0 1'2. o~o 0.0 15.4 0.0 15.4 
70/03/25 111:25 1 .2 129.7\ 5.5 133. 0.0 0.0 15.4 0.0 15.4 
76/03/25 17:25 1.5 129.11 lI.5 131. 0.0 0.0 15.4 0.0 15.4 
7bl03/25 20:27 2.0 129.71 6.0 134. 0,,0 0.0 7.7 0.0 ,7,.1 
76/03125 23:28 I . b 129.71 5.5 132. 0 .. 0 o~o 15.4 0.0 15.4 
76/03/26 02:30 1.2 142.89 5.0 122. 0 .. 0 0.0 0.0 0.0 0.0 
7b103/?6 05; H 1 .1 129.71 5.5 I? 1. 0.0 0.0 0.0 0.0 0.0 
7b/03/29 09:00 1.6 129.71 6.5 181 • 0.0 0.0 0.0 0.0 0.0 
76/03/29 12:07 1.9 129.71 6.5 18L1. 0.0 0.0 0.0 0.0 0.0 
76/03/29 1 c;: 10 I • II 118.90 6.5 186. 0.0 0.0 0.0 0.0 0.0 
76/03/29 18 i 15 1.0 129.71 6.5 169. 0 .. 0 0,,0 0.0 0.0 0.0 
76/03/29 21 t 20 1.9 129.71 7.0 193- 0.0 0.0 0.0 0.0 0.0 
7(>103/30 00:25 2.5 t 29.71 7.0 172 • 0.0 0.0 0.0 0.0 0.0 
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AlL-ANtle T0,",COD 

OENSITY(NO./1000 CU M ) ____ ~.~*. ___ ._---R-.. _______ .. ________ . ____ .. _ ... 
SAMPLE TOTAl. 

TIME TIDE vOLUMf TfMPERATlIRE CONDUCTIVITY YOLK"SAC (EXCLUoING 
DATE (HR:t"rN) C/oi) CCU M) (OEGREfS C) 01ICROMHOS) fGGS LARVAE LARVAE JUVENILES EGGS) -- ... - ...... - .-"'..,oW_." ----.- ..... -.. ---- ..... ....... -----....... -- ....... - .. - ------ ----.... _-- .. --- ... -...... 

76/05/01 21:35 1.7 150.00 13.0 17b. 0.0 0.0 0.0 0.0 0.0 
76/05/08 00;21 1.3 150.00 13.0 \60. 0 .. 0 0.0 0.0 0.0 0.0 
7bl05/08 03: ttl 1.3 77.00 13.0 143. 0.0 0,0 0.0 0.0 0,0 
76/05/10 OR:20 2.0 150.00 tll.O tb~. 0.0 0.0 0.0 0.0 0.0 
7b/05/10 11:00 1 .9 150.00 14.0 167. 0.0 0,0 0.0 0.0 0.0 
7b10<"/I0 13:50 1 • 3 150.00 14.0 16t1. 0.0 0.0 0.0 0.0 0.0 
76/05/10 17 tiS 1.2 150.00 13.0 147. 0,.0 0.0 0.0 0.0 0.0 
76/(1'5/10 20:')5 2.2 150.00 13.0 152. 0.0 0.0 0.0 0.0 0.0 
76/05/10 23:116 2.1 150.00 14.0 1L16. 0,.0 0,0 0.0 0.0 0.0 
76/0'1/11 02:50 1 • II 150.00 13.5 12Q. 0.0 0.0 0.0 0.0 0.0 
7bl05/11 05:30 1.2 150.00 13.0 121'.. 0.0 0.0 0.0 0.0 0.0 
7b/OS/12 11:30 2.1 150.00 111.0 147. 0.0 0.0 0.0 0.0 0.0 
76/05/12 11l~05 1.5 ]50.00 14.0 1116. 0.0 0.0 0.0 0.0 0.0 
76/05/12 17:00 1.2 150.00 111.0 146. 0.0 0.0 0.0 0.0 0.0 
7b/O<;/12 1 q : '18 1.5 IS0.00 lil,O 1111. 0.0 0.0 0,0 0.0 0.0 
76/05/12 22:30 2.1 150.00 14.0 149. 0.0 0.0 0.0 0.0 0.0 
7bI05/1~ 01: 22 1 • q '10.00 111.0 135. 0.0 0.0 0.0 11.1 11.1 
7b/05/111 08:15 1.2 15.0,00 14.0 146. 0.0 o_0 0.0 0.0 0.0 
76/05/111 1 t : ~ () 1 • '1 150.00 lS.0 143. 0..0 O~O 0.0 0.0 0.0 
76/05/111 14: to 2.0 150.00 15.0 1111 • 0.0 0.0 0,0 0.0 0.0 
76/05/1t1 17;00 1.4 150.00 15.0 1112; 0.0 0.0 0,0 0.0 0.0 
7b/OS/llJ 19:50 1 .0 150.00 15.0 Itl2. 0.0 0.0 0.0 0.0 ·0.0 
76/051111 22;45 2.0 150.00 15.0 1112. 0.0 0,0 0.0 0.0 0.0 
76/05/1 S 01 : 110 2.4 150.00 14.5 !ll. 0.0 0.0 0.0 0.0 0:0 
76/05/15 04:10 ] • q lSS.(j(\ IS.0 132. 0.0 0.0 0.0 0.0 0,0 
7b/Q5/15 07: 10 1 .3 150.00 14.5 131. 0 .. 0 0.0 0,0 0.0 0.0 
76/05/17 Oil: B I • II 150.00 15.0 1 115. 0.0 0.0 0,0 0.0 0.0 
16/051 t 7 11 : 16 I ,3 150.00 l!:J.O 1119. 0.0 0.0 0.0 0.0 0.0 
16/05111 11:S2 2.0 150,00 15.0 152. 0.0 0.0 0.0 0,0 0.0 
76/0')./17 16:50 2.2 150.00 17.0 1~3. 0.0 0.0 0.0 0.0 0.0 
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MORONE SPP. 

OENStTY(NO./1000 CU H ) ~ __ ~_. ___ w ____ .~ __________ ~ ___________ • ___ - __ •••• 

SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLl(-SAC (EXCLUOING 

OATE (HA:MIN) (M) (CU M) (OEGREES C) (MICROMH(lS) fGGS LARVAE LARVAE JUVENILES EGGS) 
------- ... ..----""'. .. ---. -- .. ---.... --~ -.---_ .... -- .... - --- ... .--_ ... -- ------ ., ..... ----- -------. .., . 
16/0"i/07 2t:3S 1 .7 150.00 13.0 170. Q.O 0,.0 0.0 0.0 0.0 
10105/08 00:21 t.3 150.00 13.0 lbO. o~o O~o 0.0 0.0 0.0 
16/05/08 03: 14 1.3 17.00 13.0 1113. O~ 0 O~O 0.0 0.0 0.0 
71:>/05/10 011;20 l.O 150.00 14.0 16S. 0.0 0.0 0.0 0.0 0.0 
76/05/10 11 ,00 1.9 150.00 tQ.O 167. 0.0 0.0 0.0 0.0 0.0 
76/1)5/10 13i50 1 .3 150.00 111.0 Ib4. 0.0 0.0 0.0 0.0 0.0 
76/05/10 17: 15 1.2 150.00 13.0 147. 0.0 0.0 0.0 0.0 0.0 
76/05/10 20:55 2.2 150.00 13.0 152. 0.0 O~O 0.0 0.0 0.0 
76/05/10 2'3:46 2.1 1')0.00 14.0 lUo. 0 .• 0 0.0 0.0 0.0 0.0 
76/05/11 02:50 \.4 150.00 13.5 129. 0.0 0.0 b.7 0.0 b.7 
76/0SI \ t 05130 1.2 150.00 13.0 126. 0.0 0.0 0.0 0.0 0.0 
76/051 I 2 l1i30 ".1 150.00 14.0 11l7. 0.0 0.0 0.0 0.0 0.0 
7b/05/12 14:05 1.5 150.00 14,0 lU6. 0.0 0.0 13. J 0.0 13.3 
16/05/12 17: 00 1.2 150.00 14.0 lUb. n.o 0.0 0.0 0.0 0.0 
76/05/12 19:48 1.5 150.00 14,0 1113. 0 .. 0 0.0 6.7 0.0 6.1 
76/05/12 22: 30 2.1 150,00 14.0 \11 9 • 0.0 0.0 0.0 0.0 0.0 
7t. .. /OSI 13 01122 1.9 90.00 1'1.0 135. n.n 0.0 0.0 0.0 0.0 
70/051111 08:35 1.2 150.00 11l.0 lUb. 0.0 0.0 0.0 0.0 0.0 
76/05/14 It: 20 1. q 150.00 15.0 I IlL 0,.0 0.0 0.0 0.0 0.0 
76/05/111 111 : 10 2.0 1~0.00 15.0 141 • 0.0 0,0 0.0 0.0 0.0 
76/0S/111 11:00 1 • II 150.00 15.0 1112. 0.0 0.0 b.7 0.0 6.1 
76/05/1Q 19:50 1.0 150.00 15.0 142. 0 .. 0 0.0 0.0 0.0 0.0 
16/05/14 22:45 2.0 150.00 15.0 142. 0.0 0.0 0.0 0.0 0.0 
7b/05/15 01 : U 0 2.11 150.00 14.5 131 • 0.0 0.0 0.0 0.0 0.0 
16/05115 04: 10 I. q 155.00 15.0 132. 0..0 0,0 0.0 0.0 0.0 
1bI0')/15 07 10 1 .3 150.00 14.5 131. 0.0 0.0 0.0 0.0 0.0 
7bl05/17 08 B I .4 150.00 15.0 IllS. 0 .. 0 0.0 0.0 0.0 0.0 
76/05/17 1 I Ib 1.3 150.00 15.0 149. 0..0 0.0 0.0 0.0 0.0 
7bl05/17 n 52 2.0 150.00 15.0 152. 0.0 0.0 6.1 0.0 6.7 
76/05/17 16 30 2.2 150.00 17.0 153. 0.0 0.0 0.0 0.0 0.0 

3.1-25 



MORONE Spp. 

DENSITY(NO./lDOO CU'M ) 

------~-----~--~~-----.------.~-.-----.. --.... ---
SAMPl.E TOTAL' 

TIt-'lE TIDE VOLUME TEMPfRATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 
DATE CHRiMIN) eM) (CU M) (OEGREES C) (MICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 

_ .. _--.- .. . --.- ..... _ ........... -- ... -- ... _ ... _-- -.... --- .. --.... - ---- .------- -.---.... - .. - ..... --- .-.---- .... 
H/O'.;/17 19:27 I.S 150.00 16.n 15 t • 0 .. 0 0.0 20.0 0.0 20.0 
16/05/17 22;12 \.3 150.00 16.0 150. 0.0 0.0 40.0 0.0 40.0 
76/05/18 00:55 1.9 I~O.OO 15.5 138. (\.0 0.0 20.0 0.0 20.0 
76/0S/18 03:/J0 2.11 150.00 16.0 137 • 0",0 0,0 0.0 0.0 0.0 
16/05/1B 06:29 2.0 ISO.OO 16.0 tllO. 0.0 0.0 20.0 0.0 20.0 
76/0S/19 OIHIlO 1.5 ISO.OO 15.0 1 118. 0.0 0.0 26.7 0.0 26.1 
7b/05/19 11 :?5 1.2 150.00 IS.0 1'l2. 0.0 0.0 20.0 0.0 20.0 
76/05/19 14:28 1 • :5 150.00 15.0 15b. 0.0 0.0 b.7 0.0 b.l 
70/05/19 11:23 1.8 150.00 15.0 1511. 0.0 0.0 20.0 0.0 20.0 
7bl05/19 20:21 1.5 IS0.00 16.0 1bO. 0.0 0.0 66.7 0.0 6b.l 
76/05/1<) 23:36 I .2 150.00 15.0 I'lL 0.0 0.0 G.O 0.0 0.0 
76/05/20 02:28 1.5 150.00 15.0 t til • O~O 0.0 0.0 0.0 0.0 
76/(15/20 05113 1.8 150.00 1'.).0 11.15. 0.0 0.0 133.3 0.0 lH.3 
76/05/21 08:20 2.1 150,00 15.0 1117 • ().() 0.0 26.7 0.0 26.7 
76/0 .... 121 11 : 20 1.b 150.00 16.0 t 52. 0.0 0.0 6.1 0.0 6.1 
76/05/21 1/J : 1 7 1 • II 150.00 16.0 16/J. 0.0 0.0 33.3 0.0 B.3 
76/05/21 17! 05 2.0 150.00 16.0 15'). 0.0 0.0 116.1 0.0 4b.7 
76/05121 20;00 2.6 150.00 15.0 152. 0.0 0.0 20.0 0.0 20.0 
"16/05121 23:00 I .7 150.00 15.0 t1l9. 0.0 0.0 0.0 0.0 0.0 
76/05/22 01~50 1.5 150.00 15.0 Ut>. 0.0 0.0 0.0 0.0 0.0 
76/05/22 04: 31 I .7 IS0.00 15.0 128. 0 .. 0 0.0 26.7 0.0 26.7 
76/05/211 ()fl:IO 1.8 150.00 111.0 \50. 0,0 0.0 0.0 0.0 0.0 
70/05/211 10:112 1.8 150.00 15.0 151. 0.0 0,0 0.0 0.0 0,0 
16/05/24 13: 20 1.5 150.00 15.0 15;>. 0.0 0.0 0.0 0.0 0.0 
76/051211 16:05 1.3 153.00 111.0 150. 0.0 0.0 0.0 0.0 0.0 
76/051211 19: t 0 I. ') 1'.)5.00 11I.0 t t18. 0.0 0.0 0.0 0.0 0.0 
761(}5/211 21: liB 2.2 150.00 15.0 I'll • 0.0 0.0 0.0 0.0 0.0 
16/05/25 01:05 1.8 150.00 14.0 136. 0.0 0.0 0.0 6.7 b.7 
76/05/25 (}4t05 1 .1' 150.00 111.0 132. 0.0 0.0 0.0 0,0 0.0 
76/05/26 08:011 1.8 150.00 111.0 \40. 0.0 0.0 G.O 0.0 0.0 

3.1-26 



MOHONE SPP. 

D.~NSITY(NO.1l000 ell M, ), _____ ~ __ -~_~~_. _____ ._._~ ________ " __ w. __ .. _~. __ .. 
S~MPf,E . ~91Al 

pM~ FPF ~q~ LJ IE TEMPffln!H~E ~PtWqCn~lr Y9Lt< .. S~C ~.;:x ~uo NG 
QHF fH ;'HNl M~ f~!I ~q (OEGPHS q P'qPW~11Q fGGS LA~Y~f LA~VAf "UV~N!lf5 t liS 

............ -- ....... __ .... - ---- ____ w_ ........ - .. -- ...... -- .. -.- .... _- .... - .. .- ...... ---- ------ ..... - ......... -- -- .. -_ ....... -
i~/65/~6 10 III ' 2. i 150.00 l~.Q p3. 9 .. 9, 1,>.7 0.1), 0,.0, .ot 7.0/05/ 4 13 34 1. 8 

• . 'q 

\IIL ,,0.0 9,. (,) :'i: ' 15 1. PO t II • Q. 9.0 0.0 
7.~/~~ilJ~ ~6 32 • 11 51.pO r' O t V~~ Q.O . ().o. 6.~ 9,.0 
l.t>/OS( ~ lq ~p' t;~ ~oo.po 1I·9 t:B~ 9·q 0.9, (I.~ ~·9 
1,6/051 6 21 LlO ~. ISO·()9 4~O p5: 9.Q (I.p' 0.(1 9,. ~ 9.. 
76/0':J/~1, ~2 ~q 1;/1 I ~O. (~l) 14 .9 2'1 ~ 9·Q (I.() O.Q 9,.() , o. 
16 / o.5/?1. Q'j 00 t ':\ so.qQ 13. Q 123~ Q·R Q.o (1.9- 9·9 ' 0 ~ 

7bI0'.:>/?~ r Otl 
;~ 150.09 r· Q It>o~ Q.~ i).9 o.Q 9,.Q ~: 7.(>/05/,8 o 51) I'~ 150.0.0 II. Q j7q; ~. 0·9 !!.~ ~.~ 

l6/0S/?I) 5 LIS ~~ 150 .0p, tI.Q 15R; (l.O 0.0 o.Q .9 ' o. 
1~"05/~& ll) /1 ':i 1 ~ i! 150,00 lll.~ It.~; Q.p, Q·9 Q.9 ~. Q ' ' p. 
7(>lqSI ~ ,~Q ',n 

r~ t5~.~n ttl' t~~: Q.Q 9.~ ~.Q .0 p. .. ti.o 1!>/OS/213 2J (18 ~~ 50,~q tI~Q Q.o. 9· . • ,Q. Q ,. , "t! 71;>/Q5/29 Q \ '57 • ! 150.00 1/ , i) 155; 9·Q 0.0 o.Q 0.0 
7~>l0~/~? r 5~ ~.? 150,00 IIl~o 1t>5; 0.0 0;0 o.Q ~.o ' 0 ~ 

7b/flt> /Q I ' 1° .3 150,on II~. ~ I~~~ I" '. 0.9 ,Q.Q 0·9 ,Q. Q.~ 
7bl06/0 ,I; ~ Lb j~;o.o~ 1/.0 150; 9·~ o.Q ,0.Q 0.9 

O! js.h o.~ Q.o, " .' 71>/01>10 I ()9 J'l t.3 ISO.OO 153; O~ 0.0 Q~ 
H/Ot./O 12 i4 1 • '7 ISO.9Q 5.0 (7\. ; R: " 0.0 0.9 0.0 O~ 

1 b 1 (~b 1 Q t 1:\ 1
5 .0. \>;0 

II ,. 

Q~ ~5 Oil 11l9.0~ rR
• 9;9. 0.0 p.o 

~bIObIQ~ ~? 25 15'1,00 ':>;0 uf>; n'R q.p 0.0 9..~ Q ~ , 
(' 1bIObIO~ 08 ~~ :~ 

j'jO.OO ~.Q ·Q9'N; • Q O~O 0.0 q.O O~ 

h/OblO, 10 ,0 \50.00 f 1/ , ~ I1l; p.Q (l.r 6.7 0,0 ~. 
16 / 06/0< rs ,p !.~ ISO.O~ l~'~ t n; Q.~ Q~O 0.0 Q.o q. 
1~/Ob/O~ 7 15 · \ ISO.O~ ~.q thQ

; 
0.1l 0;0 0.0 ?9 Q; 

?O (l1J ' " 0.0 0.0 0; 76/0b1O? 
1

6 150 • 00 fs.o 55; 1).1) 9,.0 · , . 
?t>lOblal 09 ~5 ;~ 1'50.00 15.0 lllll ; p.p ~.Q 0.6 ~.~ ~. , 
76/06/03 R~ 15 r-s 15O.0~ i 5. ri ilL 9·Q 0.0 6.7 9. 0 ~. · , 
1b/06/03 94 00 ~(l so.oo tS.Q 1/1/J • Q.Q Q.O 6.1 ~.q p. ' 
?6/06/Q~~ 08 5~ ~S 50.00 I~.O lS5~ r·o O.() 0.0 ~.Q Q·R 

3. 1-~?7 



MaRONE spp. 

DENSITY(NO./1000 CU M ) 
_.--------_._---.. _---.--------.--------_ ... _----

5Af.1PLE TOTAL 
TIME TIDE VOLUII.~ TEMPERATURE CONDUCTlVITY YOlK·SAC (EXCLUDING 

OATE (HR:MIN) (M) (CU M) (DEGREES C) (MICROMHOS) F'GGS LARVAE LARVAE JUVENILES EGGS) 
..... -.- ..... ............ "" .. _ .... -- ... --- ................ - ..._------ .. _-. ------ .. - - ......... .. ----... -- --........... _-
76/06/01l 1 I z n 1.2 150.00 15.0 156. 0.0 0.0 0.0 0.0 0.0 
76/06/011 Ill: 15 1.5 151 .00 lb.O 1511. 0.0 0.0 0.0 0.0 0.0 
7b/Ob/O/J 17:50 2.0 150.00 16.5 \bO. 0.0 0.0 0.0 0.0 0.0 
76/0bl01i 19:58 1 .7 151.00 lb.O 150. 0.0 0.0 0.0 0.0 0.0 
'/6/0&/OlJ 22: 12 1.3 150.00 Ib.O lit 9. 0.0 0.0 0.0 0.0 0.0 
76/0b/05 01 : 00 1 .3 150.00 lb.O 1 110. 0.0 0.0 0.0 0.0 0.0 
76/06/05 03:50 1 • q 150.00 16.0 137. 0.0 0.0 0.0 0.0 0.0 
76/06/07 01\:15 2.0 150.00 16.0 15/J. 0.0 0.0 0.0 0.0 0.0 
76/06/07 I (): 39 I .5 150.00 1b.0 163. 0.0 0.0 0.0 0.0 0.0 
7b/()b/ 0 7 13:20 I .0 150.00 17.0 Ib3. 0.0 0.0 0.0 0.0 0.0 
76/0bl01 15:55 t .0 tll8.00 17 .0 161 • 0.0 0.0 0.0 0.0 0.0 
71:>/01>107 IR:35 I. £:I 150.00 17.5 lb2. 0.0 0.0 13.1 0.0 11.3 
76/0h/07 2 t : 1)5 2.0 150.00 1].0 15;. 0.0 0.0 0.0 0.0 0.0 
76/0&/07 2"\:55 1 .4 150.00 15.0 IllS. 0.0 0.0 6.7 0.0 b.7 
76/0h/08 02:tlO 1 .2 \50.00 17.0 1 H. 0.0 0.0 0.0 0.0 0.0 
76/06/08 05:25 I. '5 150,00 17.0 136. 0.0 0.0 13. :5 0.0 13.3 
71:>/0&/09 08:12 1.9 150.00 17.0 15£1. 0.0 0.0 0.0 0.0 0.0 
76/06/0Q 1015b 2.0 lS0.00 lR.O 1&4. 0.0 0.0 20.0 0.0 20.0 
76/06/09 1"\:48 t .4 127.00 18.0 161. 0.0 0.0 0.0 0.0 0.0 
7b1O.,/09 17:25 1 • I 150.00 18.0 157. 0.0 0.0 0.0 0.0 0.0 
7b1OI,/09 20:05 2. 1 155.00 18.0 160. 0.0 0.0 0.0 0.0 0.0 
76/06/09 23:00 2.3 150.00 1I~.5 Ibll. 0.0 0.0 b.7 0.0 6.7 
7b/Ob/i0 02:Ll5 1.1 150.00 18.0 147. O~O 0.0 13.3 0.0 13.3 
7b1Obl)0 0/J:30 1.3 150.00 18.0 14 \ • 0.0 0.0 0.0 0.0 0.0 
H/Obll1 01111 (I I • 1I 150.00 16.0 150, (l.0 0.0 0.0 0.0 0.0 
7bIOblll 10:119 2. 1 150.00 19.0 150. 0.0 0.0 0.0 0.0 0.0 
16lObii t 13:32 1.8 ISO.OO 19.0 150. 0.0 0.0 111.3 0.0 t 13.3 
H/Oblll \ b : 1 1 1.3 150.00 19.0 150. 0.0 0.0 33.3 0.0 H.3 
76/06/11 19:20 1.3 150.00 19.0 150. 0.0 0.0 6.1 0.0 b.7 
76/06/11 22:'>8 2.0 150.00 lB.'> 150. 0.0 0.0 20.0 0.0 20.0 

3.1-28 





MQRONE Spp. 

DENSITY(NO./1000 CU M ) 

-----------.---.. ----------~---------.----.-.. -.-SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONOUCTIVITY YOLK-SAC (EXCLUDING 

OATE (HR:MTN) (M) (CtJ M) CDEGHEES C) (MICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 
.... --- ....... ....... ---- -_ .... ,.. .. ---------"'"'- -_ .. _ ... --- ......... ----.--- -- .. --. . - .. _--- ... ----._-_ .. 
76/0&/12 1l0:il~ ? • 11 150.00 19.0 150. 0.0 0.0 20.0 0.0 20,0 
7&/06/12 01:1I5 1 .8 150.00 19.0 150. 0.0 0.0 20.0 0.0 20,0 
76/0b/lil O~ 115 1.3 150.00 19.0 \50. 0.0 0.0 :B.3 0.0 H.l 
76/0b/11l 10~5q 1.5 150.00 19,0 150. 0,0 0.0 13.3 0.0 33.1 
16/0b/lil 1J: 39 2.0 150,00 19.0 150. 0.0 0.0 26.7 0.0 26.7 
76/0bli1l \7:35 1.9 150.00 20.0 157. 0.0 0.0 313.3 0.0 111.3 
7&/0/:,1 I (J 20:56 1.3 l~O.OO 20.0 156. 0.0 0.0 60.0 0.0 60.0 
76/01,/14 23:1I8 1.8 150.00 20.0 t 118. 0.0 0.0 UO.O 0.0 40.0 
7&/06115 02 f 30 2.2 150,00 20,0 1il3. 0.0 0.0 0.0 0.0 0.0 
70/06/15 0,: 15 I .8 ISo.OO 20.0 14il. 0.0 0.0 33.3 0.0 33.1 
76/06/16 o~: 10 1.3 150.00 20.0 Ibb. 0.0 0.0 <n,3 0.0 ·n.l 
76/061 t b 10:52 1.2 150.00 20.0 17 t. 0.0 0.0 0.0 0.0 0.0 
76/0b/16 13:~8 1 .8 150.00 22.0 175, (l.0 0.0 20.0 0.0 20.0 
10/0b/t6 16:20 2.0 150.00 23.0 173. 60.0 0.0 80.0 0.0 80.0 
76/06/1b 19:03 1.8 I~().OO 21.0 17il, 11ll>.7 O~O 6.7 0.0 b.7 
7bl06/16 2~:10 I • (J 150.00 21 .0 165. 0.0 0.0 0,0 0.0 0.0 
76/0bl17 02:05 2.0 150.00 21.0 Ibl\. 0.0 0.0 6.7 0.0 6.7 
76/06/17 04:55 2.1 150.00 21.0 20b. 0.0 0.0 26.7 0.0 2b.7 
1/:,/Oh118 OAl20 1.5 I ~;o. 01) 21.0 1')0. 0.0 0.0 116.7 0.0 46.7 
76/0bl t 8 11:09 1 • I 150.00 21.0 150. 0.0 0.0 0.0 0,0 0,0 
76/0b/18 t :5; 51 1 .4 15\ .00 21.0 150. 0.0 0.0 0.0 0.0 0,0 
7&/Ob118 16:40 l.q 152,00 22.0 ISO, 0.0 0.0 0.0 0.0 0.0 
7bIOf)/18 22:25 1 , /I 150,00 22.0 1')0. 0.0 0,. 0 106.1 0.0 106.7 
76/0t,/ 1 q o t : 15 I • II 150.00 22.0 150. 0.0 0.0 300.0 0.0 100.0 
1/:,10&1 I q Oil: 10 1.9 150.00 22.0 150. O~O 0.0 61..7 0.0 66.7 
76/06/21 011: 15 t • fl 150,00 2~.0 155. 0.0 0.0 j?6b.7 0.0 286.1 
76/06/21 It: 0 t 1.5 \50.00 22.0 1<)5. 0.0 0.0 2b6.7 0,0 2b6.7 
1blObl21 13: 51 1 .? \67,00 22.0 155. 0.0 0,0 77 .8 0.0 77 ,8 
76/06/21 16:50 t .5 157.00 23.0 1ft? 0.0 0.0 lH.6 0.0 IH.8 
76/06/21 1'l:45 2.0 150.00 23.5 1 7b. 0.0 0.0 146.7 0.0 IlIb.7 

3.1-29 



MORONE SPP. 

OENSITy(NO./1000 CU M ) 
____ ~ ___ -._-__ -_.w-----------------·-----.-·-·.--

SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:~IN) (M) (Cll M) (DEGREES Cl (MICROI-IHOS) fGGS LARVAE LARVAE JUVENILES EGGS) 
---- ....... .. -- ....... _ .. ----- .. ... ---- ........... .. .... _------." .. ----- .... - . ---.... --.. -.- ... ._-----.-. 
76/06121 22:30 1.9 150.00 23.0 175. 0.0 0.0 266.7 0.0 2b6.7 

76/06/22 01 : 20 1.5 150.00 22.0 Ibll. 0.0 0.0 153.3 0.0 153.3 
7bl06/22 011:10 1 .4 150.00 22.0 15Q. 0.0 0.0 93.3 0.0 93,3 

76/0&/23 08:15 1.8 150.00 2LO 1110. 0.0 0.0 8b.7 0.0 8b.7 
7&/06/7.3 11:0b l.b 150.00 23.0 11\3. 0.0 0.0 en. :5 0.0 'n.} 
7&/06/23 1:S:Ll6 1 .3 150.00 23.0 17 Ii • 0.0 0.0 H.3 0.0 H.} 
76/06/23 16:liLl 1.3 1bO.OO 23.0 11\11. 0.0 0.0 50.0 0.0 50.0 
76/06/23 19:37 1.9 Ibl.00 2).5 181. 0.0 0.0 6.2 0.0 b.2 
16/06/24 01: 30 1.7 150.00 24.0 180. 0.0 0.0 2bO.0 0.0 2bO.0 
7b/Obl21J OLl:15 1 .3 1'50.00 23.0 177. 0.0 0.0 b.7 0.0 b.7 
7b/Oh/25 011:20 1.b 150.00 24.0 160. 0.0 0.0 40.0 0.0 40.0 
7&/06/25 11 ; 11 1.9 150.00 ZlI.O 160. 0.0 0.0 26.7 0.0 2b.7 
76/06/2') 1~:St 1. b 150.00 24.0 160. 0.0 O.Q b.7 0.0 b,7 
76/06/25 16:1.l5 1.3 154.00 21J.O Illfl. 0.0 0.0 13.0 0.0 13.0 
76/0&125 22: 20 2.2 1'>0.00 24.(1 185. 0.0 0.0 33.3 0.0 33.3 
76/0612& 01 : 30 2.0 150.00 24.0 161\. 0.0 0.0 20.0 0.0 20.0 
76/0&/2& 04:21 1 .5 150.00 2 11.0 170. 0.0 0.0 120.0 0.0 120.0 
76/0/,/"28 17:00 1.5 150.00 25.0 172. 0.0 0.0 13. J 0.0 13.3 
76/%128 (1):55 1.3 150.00 25.0 t1l7. 0.0 0.0 20.0 0.0 20.0 
7b/Ol:Jl28 2'5:1l'i 2.2 150.00 25.0 1<l1i. 0.0 . 0.0 20.0 0.0 20.0 
76/01;,12'1 0');32 lob 150.00 25.0 186. 0.0 0.0 0.0 0.0 0,0 
76/06/JO 08:20 1 • .5 150.00 2'>.0 217. 0.0 0.0 13.3 0.0 13. :5 
76/06130 11 : I 1 1 .7 150.00 26.0 227. 0.0 0.0 0.0 0.0 0.0 
16/0/>1"30 1) r 51 2.2 150.00 2b.0 223. 0.0 0.0 0.0 0.0 0,0 
76/0b130 16:lj4 2.1 160.00 25.5 2lb. 0.0 0.0 412.5 0.0 412.5 
76/0b/30 19:5lj 1 .5 150.00 25.0 223. 0.0 0.0 I.Ib.1 0.0 4b.1 
76/06/30 22:55 1.8 IS0.00 25.0 225. 0.0 0.0 46.1 0.0 4b.1 
76/07/01 01 : 3S 2.1l 72.00 25.0 \80. 0.0 0.0 13. q 0.0 13. 'I 
"16/0710 I 05:23 2.1 l~O.OO 25.0 -Q'199. 0.0 0.0 146.7 0.0 146.7 
lidO 7102 08:20 I.S l50.00 25.0 229. 0.0 0.0 20.0 0.0 20.0 

3.1-30 



MORONE Spp. 

OENSJTY(NO./1000 CU M ) 

--.-.--------~--------.. ------------.---.----.-.. 
SAt4PLE TOTAL· 

TI"iE TIDE VOLUMf TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 
DATE (H~tMtlll) (M) (ell M) (DEGREES C) (MICROMHOS) fGGS LARVAE LARVH JUVENILf5 EGGS) ---- .. -., --- .. -..... ~ _ow ...... ....... - ....... - .. -- ........... _- .. -- .... --- ........ - -.-_ ..... ........ - .... -- _ ... - .... ----

76/071{)2 II: 06 t .3 150.00 25.0 2H. 0.0 0.0 6.7 0.0 b.l 
76/07/02 13:51 2.0 15Q.Oo 26.0 231. 0.0 0.0 b.l 0.0 b.l 
16/07/02 Ib,1I2 2.1 1119.00 26.0 2H. 0.0 0.0 110.3 0.0 /jO.l 
76/01102 19j35 1.5 1'>0.0{) 25.0 27.1\. O.D 0.0 2b.l 0.0 U •• l 
76/07/02 22 :20 .. 9.9 159.00 25.0 223. 0.0 0.0 18.9 0.0 18.9 
1bl07/03 01 i 25 1 • 1 150.00 25.0 229. 0.0 0.0 20.0 0.0 20.0 
76/0 110 ~ 0111 00 2.1 150.00 2«.5 22b. 0.0 0.0 13.3 0.0 13.1 
7b/O7/01 013.1 q 2.0 150.00 26.0 251. D.O 0.0 0.0 0.0 0.0 
76/07/07 1 I r 1 I 1.7 150.00 2b.0 lllb. 0.0 0.0 20.0 0.0 20.0 
76/01107 131'>7 1 .2 150.00 26.0 2':11). 0.0 0.0 0.0 0.0 0,0 
]bID 1107 17.00 1 • « t87.00 21;..0 223- 0.0 0.0 0.0 0.0 0.0 
"lb/07/07 20:20 2.1 150.00 2b.0 2n. 0.0 0.0 0.0 0.0 0.0 
76/01107 21.,2 2.2 150.00 2':J.0 22b. 0.0 0.0 b.7 0.0 b.1 
16/01/0A 02.H t .5 150.00 26.0 211l. 0.0 0.0 0.0 0.0 0.0 
76/07/0£1 06: I :\ I .5 150.00 25.0 200. 0.0 0.0 13.1 0.0 11.1 
16/07/09 ORI20 1 • q 1,0.00 21;..0 217. 0.0 0.0 0.0 0.0 0.0 
76/07/09 11.20 2.0 150.00 27.0 238. 0.0 0.0 0.0 0.0 0.0 
16107/09 1 II. 1 I t .« \')0.00 26.0 2V~ • 0.0 0.0 0.0 0.0 0.0 
76/07/0<) 17: 12 1 • 1 ISO.OO 2b.0 239. 0.0 0.0 0.0 0.0 0.0 
16/07/09 19:')0 1.8 157.00 26.0 237. 0.0 0.0 0.0 0.0 0.0 
7b/O7/0Q 22tll0 2.2 150.00 2b.5 251. 0.0 0.0 0.0 0.0 0.0 
76/07112 09:25 1.5 150.00 26.0 21l9. 0.0 0.0 0.0 0.0 0.0 
16/07/12 12 rib 2.1 1'.>1) • 00 2&.0 21l3. 0.0 0.0 0.0 0.0 0.0 
76/07112 1'5:08 1 .9 150.00 26.0 ;>113. 0.0 0.0 0.0 0.0 0.0 
76/01112 11\:50 1 • 1 150.00 2b.O 2110. 0.0 0.0 0.0 0.0 0.0 
7bl07/12 2\ t tj 0 I .5 150.00 25.5 223. 0.0 0.0 0.0 0.0 0.0 
7b/07/13 01 100 2.2 150.00 25.5 216. 0.0 0.0 0.0 0.0 0.0 
76/()7/13 01l1?0 I. q 150.00 2':J.0 21 I. 0.0 0.0 0.0 0.0 0.0 
16/07113 07121 1 .3 1'>0.00 25.0 220. 0.0 0.0 0.0 0.0 0.0 
16/07/1 11 08:20 1 .3 150.00 25.0 223. 0.0 0.0 0.0 0.0 0.0 

3.1-31 



TESSELLATED bARTER 
, 

OfNSITy(NO./IOOO cti M ) 

----~---------.------------"--------------~--.--. SAt-lPlE Tnt~t 

(,.1PI~., • TIOE VOLUM~ TEf.lPEPHU~~ r;O~DlJCTJYJ'(Y YOLK,,:~AC (EXCLUDING 
__ Q~!L_ CHf!;\11~) (~L (CU M) (OfGRff,S C) (MlCROI-'~(lS) . r:GGS LARVAf LARVAE JUVENtLES . EGGS 
., .. ..,.- ........ .. --_ ......... - ·T~"' ~-- .. :T .... -':"'-.,..---- .... ----T.,---· .. -~:-1'; -- .. -~- .. - -- ..... -!'T .. -.. --~-".- -----r~n-· . I 'I . 'I .. r .. . " 
1(>/OIV 2'! Qf);2';l 1.u 159,25 D~q 132 ~ q.Q O.p O.() A.P P.R 
1e>/(lL1129 14;27 I .1} 159,25 111.0 ~4b~ (l.P O.P. O~Q 0.0 P!A 
7,,/0111<'9 11 t28 ~;~ 159,2) 14~(l \55: (\~f\ 0 .. 0 12~~ 0.(\ 1~!#I 
7t>/04129 20:H 1 • 159.25 14.0 151 ~ O.p 0.0 O~O Q.1l A·A 
76/01.1/29 23:H 2.0 159,25 1/J.O \4q~ 0 .. 1) 0.0 O~O 0.0 p~~ 
7p/Ollnn 02: 34 2.0 15q,2~ 14.(1 \3'i ; Q.1l 0 .. 0 0.0 0.1l Q~ 
7P/Oq/lO Q'lIH 1.5 159.2,? 14~0 po: Q .. Q 0.0 0.0 0.0 !l.A 
76/05/03 Q~:?'5 Ls IS9.?,? n:~ \ ~ 1 : !l .. O 0.0 0.0 O.P O~A 
76/0'i/03 11:110 t .5 151. 00 lL~ t~<)~ O.p 0.0 0.0 0.0 A~A 
76/0'i/03 111 : 16 ?Q ISO.OO 1'.;).0 155: 0;0 6.1 0.0 A.Q t!,~ 
7bIO'i/O.\ 16,117 I ~ Q 15<'>.00 14: 0 !'??~ Q~O 0.0 Q.O Q.1l n!~ 
n105/Q~ 19:30 t .4 150.00 111~0 t ~1. n~o 0.0 O.p 0.0 A.A 
76/()5/9~ f;? ;15 \.2 150.Clt) 13~ 0 1 ~l. Q~P lJ.1. o~O n.Q ¢I~~ 
1<>/05/QII 90: 5Q \ .? 150,09 13~ 0 12A. 0.0 o.p 0.0 Il.P O!Q 
76/05/~l( 03:32 1. 0 150.00 13~O t2q~ Q~O 0.0 o.n O.1l a.A 
76/051 '! Ob :10 .8 150.00 13 ~ Q 1?9~ 0.0 0.0 b.7 ~.o A~~ 
?I)/r5/9~ Q8i30 1 • f1 150.0(1 13.Cl 153~ n.n 0.0 0.0 A.n P.A 
7b/()~/QS 11 : 14 1 ~ 2 150.Q9 13. Q 15/l~ 11 ~ 0 0.0 0.0 o.n ~~A 
7bl05/(1S 111100 1. 6 l':iO.OO I II ~ 0 165~ 0·11 0.0 0.0 0.11 P.A 
7bl05/05 Ibj41l ~~ 

\50.00 l':l.(l 165. !J.O 6.7 0.0 Q.n tJ.~ 
1b/05/0~ l'l;tn 15?09 II1~O 15~. 0.0 b.b 0,0 0.0 4;h 
16/05/0~ 22: ?l l~~ 150 • 09 13~O i5q~ fl·P o.n o~o (l.Q O.A 
16/05/0& 01 ; 10 I ! ~ 150,00 13. I) 143~ 0.0 0.0 0.1l 0.0 O~A 
7/>/05/01;, Q~;q8 ~!o 150.00 13~ (l n8~ P,Q 0.0 0.0 Q.O o~q 
lblOVOb q&:?5 .Q \50.(\0 \3.0 tu"L 11.0 o.P 0.0 n.o Q~1l 
'16/05/07 011; 15 , ~ t,> 150.00 13. () 171.1 ~ 0.0 o.P 0.0 o.Q o,Q 
7,6/05/01. 1 t 100 I • ~ 150.00 q.o 174 • 0.0 0.0 1>.7 0.0 b~1. 
7t>10l/0 1 BI/J5 i ~ 1 l50.00 13. (l I 7~ ~ {l.O 0.0 0.0 0.0 O.Q 
lbl(lSl.oi It.: 16 i ~ /j 150.00 t'l.O \78~ 0.0 b.7 0.0 0.0 b;J, 
7&/05/07 iB:':.1:> 2~0 150.00 11.1.0 185. 0.0 0.0 6.7 0.0 b~1 

3.1-32 



T£SSELL~TEO PARTER 

DENSITY(NO./1000 CU M ) ._---.---.. -w_-~ _____ ... ____ ·.~ ______ .··_·-____ ·· 
SAMPLE TOTAL 

TrME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 
DATE (HR:MIN) (M) (eu 101) (DEGREES C) CMICRQMHOS). Fr;GS LARVAE LARVAE JUVENILES EGGS) 

-- .. ----- _ .. _----- -- ..... -. -----._ .. _-- -.--- ....... _-_ .. -.-- -- ... _-_ ... ------ .-.----_. .-.-._----
76/05/07 21 : J5 1.7 150.00 13,0 176. 0.0 b.7 b.7 0.0 lJ.q 
76/05/08 00:21 1.3 150.00 13.0 IbO. 0.0 b.7 0.0 0.0 b.l 
n105/0~ 03:14 1.3 17.00 13. (l )43. 0.0 0.0 0,0 0.0 0.0 
7bl05/10 OR:20 2.0 150.00 111.0 Ibl\. 0.0 0 .• 0 0.0 0.0 0.0 
76/0<;,1 t 0 1 \ % 00 1. q 1')0,00 Itl .0 161- 0.0 6.7 0.0 0.0 6.7 
76/05/10 n :50 1.3 150.00 \11.0 I bll. 0.0 b.7 0.0 0.0 b.7 
76/0,)/10 17t15 t.2 150.00 13.0 1111. 0 .. 0 0.0 0.0 0.0 0.0 
76/05/10 20:55 2.2 150,00 n.O 152. 0.0 6.7 0,0 0.0 6.1 
76/05/10 2l!4b 2. I 150.00 111.0 Il1b. 0 .• 0 13 .. 3 13.3 0.0 26.6 
7b10<)/ll 02:50 I .4 1')0.00 11.5 129. 0.0 0.0 0.0 0,0 0,0 
"/bIOS/ll 05:30 1.2 150.1)0 n.o 12b. O~o 13.3 0.0 0,0 B.l 
]b1051 t 2 11 ; 30 2.1 150.00 14,0 III 7 • 0.0 0.0 0.0 0.0 0.0 
7bl05/12 14:05 1.5 150.00 lll.o III 6. O~(l 0.0 20.0 0.0 20.0 
76/05/12 17 ~ 00 I .2 150.00 14.0 Ill6. 0,0 6.7 0.0 0.0 b.7 
76/05/12 19:1l8 1.5 150.00 14,0 143. ?f) .• 0 53.3 20.0 b.7 80.0 
nl051 \ 2 2;>:30 ? , 1 ISO.OO 14.0 IU9. 1).0 2b.1 Ilb.7 0.0 71.~ 

76/05/1~ 01: 22 1.9 90.00 Il1.0 135. 0.0 b6.7 0,0 0.0 66.7 
76/05/111 01\:35 1.2 150,00 14.0 !ll6. 0.0 6,.1 0,0 0.0 b.7 
7b1O'j/14 I I : 20 1.9 150.00 15.0 143. 0.0 13.3 0.0 0.0 13.1 
76/0';,/\ {~ 111:10 2.0 l'jO.OO 15.0 lill • 0,.0 13. J 0.0 0.0 13.3 
16./05/Ill 17: 00 1 , II 150.00 1~.0 1ll?. 0.0 26.7 0.0 0.0 26.7 
7blOS/ill 19:50 1.0 150.00 15.0 til? • 0 .• 0 20 .• 0 33.3 0.0 53.} 
?bIOS/lll 22:lt5 2.0 150.00 15.0 11l2. 0 .• 0 110.0 0,0 0.0 110.0 
76/05/15 01: 110 2.ll 150.00 Ill.S 131. 0.0 :B. J 0.0 0.0 H.l 
16105115 04: 10 I ,q 155.00 15.0 132. 0.0 32 .• J 6.S 0.0 38.8 
76/05/\5 07: 10 1.3 150.00 IIl.5 131- 0.0 13,.3 0.0 0.0 13.1 
76/05/17 08:33 I .il 150.00 15.0 ttl') • 0.0 6.7 0.0 0,0 6.7 
76/05/17 11 : 16 1.3 150.00 15.0 Ill'}. 0.0 0.0 b.1 0.0 6.1 
76/05/17 13:52 2.0 150.00 1~.0 152. 0.,0 13 .. 3 0.0 0,0 13.1 
76/05/17 16:30 2.2 150.00 17.0 153. 0.0 86.7 bO.O 0.0 146.7 

3.1-33 





TESSELLATED DARTER 

DENSITy(NO./1000 CU M ) 

---~-~-~~------------------"~-------------.----.. SAMPLE TOTAL 
n"1E TIDE VOLUME TEMPERATURE CONOUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (eu 101) (DEGREES C) (MICROKI-4f)S) Fr,GS lARVAF. LARVAE JUVENILES EGGS) 
..... -..... .-- .......... - --_ .. -. _ ..... --......... ------ ... _--- -- ..... -- .. - ------ --_ .... -.. - ----..... --
76/05/17 19:27 1.5 1')0.00 16.0 151. 0.0 73,3 53.3 0.0 126.6 
76/0'5/17 22:12 1 • ) 150.00 1t..O 150. 0.0 bO.O 26.7 0.0 86.1 
?b/05/IB 00:55 t • q 150.00 )5.5 ne. 0 .. 0 133.3 100.0 0.0 231.3 
76/05/ \II 01:40 2.4 150.00 16.0 n7. ~.() 11,3 53.3 0.0 bb.b 
16/05118 06:29 l.O 150.00 \6.0 Ilia. 0.0 D.) 1l0.0 0.0 53.3 
76/0511 q 0l\J40 1.5 150.00 15.0 1111\. 0.0 20.0 66.7 0.0 86.1 
71>/05/19 11 : 25 1.2 150.00 15.0 152. 0.0 D.) 6.7 0.0 20.0 
76/05/1 q 11I:28 1.3 150.00 \5.0 1%. ~.O (\ .. (1 0.0 0.0 0.0 
76/0')/IQ 17:23 I .8 150.00 \s.o I 'jll. 0 .. 0 6,.7 1I0.0 0.0 lI6.l 
76/05/19 20:21 1 .5 150.00 16.0 160. 1).0 86~7 lIlIb.7 0.0 533.4 
76/0<)/19 ?:s:3b I .2 \50.00 15.0 15:S. 0.0 b6.7 220. a 0.0 286.1 
76/0'5/20 Ot:2R 1.5 ISO.OO 15.0 14 I- 0.0 20.0 166.7 0.0 166.1 
76/05/20 05: 13 1.8 \50.00 15.0 \£15. 0,0 O~O 120.0 0.0 120.0 
76/0')/21 0"1:20 2.1 150.00 15.0 1 ll7. 1),.0 0.0 180.0 0.0 180.0 
76/05121 II: 20 1 .6 1'10.00 lb.O \')2. 0.0 ;>0,0 193.:S 0.0 2n.} 
76/0<)/21 III : I 7 1.1I 150.00 16.0 lbll. (l.0 0.0 20.0 0.0 20.0 
7b/O<;/?\ 1 7 : 0 'i 2.0 ISO.OO \&.0 15'1. 0,0 6~7 6.7 0.0 13.4 
76/05/21 20:00 2.6 150.00 15.0 152. (\.0 126,.7 2M.7 0,0 413.4 
16/05121 23:00 1 , 7 150.00 15.0 1(19. 0,.0 66.7 t4b.7 0.0 2H.4 
76/05/22 01 : 'i0 t .5 150.00 15.0 132. i),0 80.0 116.7 0.0 126.7 
7b/O'5122 04: H \ .7 150.00 15.0 I?R. 0,0 6.7 2b.7 0.0 H.4 
76/05/24 OR: 10 1.8 150.00 14.0 150. 0.0 33.1 26.7 0.0 bO.O 
76/05124 10: /12 1.6 150.00 15.0 I,) I • 0.0 0,.0 73.3 0.0 73.1 
'6/05/21.1 \3:20 1 .5 151).00 15.0 152. 0,0 b.7 113.3 0.0 120.0 
76/0C)/2ll 16:05 I • 3 15~.f)0 14.0 150. 0,,0 0.0 t '3 • 1 0.0 13. t 
76/0SI2'1 19: 10 I. <) 155.00 111.0 14f.1. /),,0 19.1I 103.2 0.0 122.b 
76/05/2Q 21; lI8 2.2 lC)O.OO 15.0 \ 51. 0.0 13.3 66.1 0.0 80.0 
76/05/2'5 01: 05 1.8 lS0.00 111.0 131>. r) .• 0 20.0 66.7 0.0 10b.l 
76/05125 011105 1.11 150.00 111.0 132. 0,.0 53.3 173. :5 0.0 22b.c 
76/05/2b 011:011 1.8 150.00 111.0 tilO. 0.0 0.0 0.0 0.0 0.0 

3.1-311 

.' 



TESSELLATED DARTER 

DENSITy(NO./1000 CU M ) 
-------_._---"-------... ---.---------... -----_ ... 

SAMPLE TOTAL 
TIME TIOE VOLUf.lE TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE CHR:MIN) eM) (eu M) (DEGREES C) (MtCR(l"'l-'ns) Fc,r;s LARVAE' LARVAE JUVENILES EGGS) 
- .... - ......... ... - ... - .... - .. --- ...... _ .. -----_ ... - -----.------ --- .. -- .. - ..... - ..... ---- .... ----_ ... --.- ...... ---
7b1O'5126 10;1l:3 2.1 150.00 14.0 133. 0.0 0.0 13.3 0.0 13.3 
76/0r:;126 nnll 1.8 151.00 10.0 141 • 0.0 0.0 19.9 0.0 19.9 
16105126 16 i 32 I .4 151.00 111.0 139. 0.0 O~O b.6 0.0 b.b 
76/0')/26 19:50 1.1 100.00 14.0 133. Q.O 40.0 130.0 0.0 170.0 
7bl05/26 21: Il 0 2.3 150.00 14.0 135. (l.0 n.1 40.0 0.0 53.3 
76/05/27 02: 10 1 .6 150.00 14.0 121l. 0.0 33 .• :3 bO.O 0.0 73.3 
76/05/27 05:00 1.3 1~0.00 13. a 123. 0.0 6.7 20.0 0.0 26.1 
16/05/28 08:06 1.5 150.00 IIl.a 160. 0.0 0.0 6.1 0.0 6.7 
76/05/21l 10;50 I .8 I~O.OO 14.0 170. 0.0 0.0 13. :3 0.0 13.1 
76/0')/2(', n:/~5 1.1\ 150.00 III • (l 158. n." 0 13.3 33.3 0.0 46.1, 
76/0<;128 11, i /jS 1.2 150.00 IIl.S t6? 0.0 0 .. 0 13.3 0.0 13.1 
16105/28 19:53 I • II 15b.00 1/J.8 1'15. 0.0 0.0 115.3 0.0 115.1 
76/0')126 23:08 2.2 150.00 ILl.O ISO. 0.0 b,7 n.3 0.0 lIO.O 
7b1Or.,/29 01 : 5 7 2. I 150.00 IIl.O 155. 0,0 n. "3 20.0 0.0 :U.l 
16/0<,129 OIJ I ')5 1.5 150,00 \ II. 0 \1,5. 0.0 2b.7 100.0 0.0 126.7 
76/06/01 03: 10 2.3 150.00 IIl.o III o. 0.0 13.3 20.0 0.0 33.3 
7bl06/01 06:20 I .6 1')0,00 1/J • 0 ISO. 0,0 0.0 6.7 0.0 6.1 
76/06/01 09135 1 • J ISO.OO 15.0 153. n.O 0,0 6,1 0.0 1,.7 
76/06/01 12:18 1 .7 150,00 15.0 171. 0,0 0.0 20.0 0.0 20.0 
70/01-./01 15:01l 2.\ 11l9,OO 15,0 17ft. 0.0 6.7 6.7 0.0 13.4 
76/0hlOI 22;25 t .3 159,00 15.0 2116. 0.0 0.0 25.2 0.0 25.2 
70/06/02 O~:OR 1 • II 150,00 lC,.O -9999. 0..0 0.0 0.0 0.0 0.0 
76/r,b102 10:50 1 • 1, 1'.>0,00 11l.a I 7\ • 0.0 6 .• 7 6.7 0.0 13.4 
7bIOh/02 11,in I .9 150.00 15.0 \ 73. 0,0 0.0 20,0 0.0 20.0 
76/06/02 \ 7: 15 2. 1 150.QO 15.0 169 .• 0.0 13.3 53.3 0.0 66.b 
76/0b/02 20104 1 .6 l~O,OO \5.0 ISS. 0,,0 20.0 66.7 0.0 86.7 
76/0b/i)l, 00:25 1.9 150.00 15.0 III Il • 0,0 20,.0 53.3 0.0 B.l 
76/0h/03 03:15 2.3 \50.00 15.0 101 • 0,,0 0.0 13.3 0.0 13.3 
76/0b1OJ 06tOO <'.0 150.00 15.0 I Il II • 0.0 6,.7 n.3 0.0 20.0 
76/0h101l 08:53 1.5 1,)0,00 15.0 155. 0.0 0.0 6.7 0.0 6.1 

3.1-35 



IESSELLATED DARTER 

OfNSJTy(NO./l000 CU,M ) __________ M ___ -- __________________________ • __ • ___ 

SAI-IPLf ,TP.lA~, 

tJME 1l9E VOl.UM~ HMPfRA1U/{!;: CONOUC Tl.V lTV YnlK~$AC (E)(ClUDJNG 
DOE (HR:MIN) (~) (CU M) (D~GREES C) HlICROI-IHI)S) _ FGGS LAQV&E LARVAE JUVENILtS EGGS) 

",:,,~-\- .. -:,- _ ...... '?--" ---- T".-- .... ~ ---r~-":'---- -_ .... - ..... ---- .. --- .. -.. --~:"'~- .... r·-~ -.---~ .... - -·"·r· .. t·· 
1b1Ob/~P i'l i h i~~ ISO.OQ 15.0 ISB~ ,Q. Q o.p 20.0 Q.O ?O.Q 
1PIOb/~~ Ill; 15 I ~ !? 151.00 lb.O 1'5~. Q .. Q 0.0 33. t 0.0 n .. t 
1plOhlO IJ 17 ;50 ?o 150.01) fb~~ It-o. f).!) "b.7 , ,0.1) 0.0 . ,b.ol 
it>/(lbIOQ 19,5~ 1.7 151.00 iI.o 15~~ (\.0 (1).5 :n.! 1).0 59~~ 
h/lle/OIl 22;J~ 1.3 150.00 16.0 14Q. f).q 20.0 13.3 0.0 ~3.1 
7&/0,,/05 .0 I ; 00 i • } )So.OQ j6~Q JtlO. 0 .. 0 0.0 B.l 0.0 13. J 
7&/ObIO) 03i 5 jl tri )50.00 1b.1) J 37 ~ II.!) 2Q.Q 33.l Q.O 53.~ 
7~/O{,/Ol Of\;\~ 150.00 lb.O 154: O.!) O.P ,0.0 Q.O I o. Q 
16/0U01 ~ 0; 39 ).5 150.00 )1>.0 163: 0.0 ,6.7 H.l 0.0 40.() 
76/0/'>/01 13: 20 ) .0 150.00 p.o 163: 0.0 0.0 Ib.l 0.0 r· l 
76/06/07 1');55 I· Q lus.OQ p~o ) b 1 ~ p.n 0.0 , p.~ Q.O I 3,$ 
7/l/0h107 18:J5 \~8 150.00 11 ~ 5 11.2: 0.0 b~7 B.l o.P O.ij 
710,/01:-107, 21 i 05 2~9 150.110 17.D 1S5: 0.0 ,b.7 B.3 0.0 40.Q 
7/1/(,1->/07 in: 5') l . ~ \50.00 I~.O 1115. o.n D.l ,20.0 P.I> . H~J 
7t'/ohlr~ 02: uO L2 150.00 P .n l:n: o.t} ,0.0 b.7 Q.O .~~1 
7h/Ohl(J~ 05:25 I ~ S 150.00 17.0 nh: 0.0 0.0 0.0 0.0 O~9 
7/l/Qh/09 OR; 12 I ~ 9 150.00 t7.n l51\: 0·0 0.0 0.0 0.0 <l.1) 
7&/0/>/0'1 10,51> ~.9 150.00 111.0 HU~ o.n 0.0 0.0 0.0 . 0, J) 
7hlOhl09 Pi4~ Lil 127. OQ I El ~ 0 II} \ : 0." 0.0 0.9 0.0 tO~Q 
7t>/Ot>/09 17125 I : t 150.00 18~O 1 '11- o.!) 0.0 0.0 11.0 °t o 
16/0 1>/04 ~Oj05 r1 155.00 18.0 IbO. n.o 12.9 12,9 0.0 25 t & 
ib/O!>/P'l nl 0 Q .3 iso.oo 18:5 Ibl,l. 0.0 0.9 0.0 A.O 1 0• 0 
76/0~llO Oi?: I~S l ~ 7 150.00 18.n III 1 ~ 0,. {) 20.0 ?b.1: 0.0 till; 7. 
76/%/1 0 611 t 30 , ~ } \50.00 \8;0 1 III • 0.0 ,Q.O 13.1 0.0 13.1 
7(;,/Ol;o/ll 081 LO 

t
oU iso.oo l~.Q 150~ 0,,0 b.7 13. 'S 0.0 20~9 

76/0/;>/11 1. {) I/jQ • 1 150,00 19~Q 150. 0,.(\ 0.0 0.0 a.o 1 0 • 0 
nlot-/lt. 13;1 2 .8 ISO,OO 19.0 150. fl .. O 0.0 26.7 0.0 ~b~l 
H/0/;>/l1 16; 1 I • ~ \50.00 iq.o 150. p" () B. 'S 40.0 0.0 5l.~ 
1P/0l;>ili lQ;20 i ~ 3 150.00 lq.o 150. 0.0 13.3 6.7 0.0 20;0 
H/Ot-/lt 2?: 58 2.0 151).00 11\.5 t50. 0.0 0.0 20.0 0.0 20.0 

3.1-36 





TESSELLATED CARTER 
DENSITY(NO./tOOO CU M ) __ .~~ _____ M_~ _______ • ___ • __ • __ • _______________ ··_ 

SAMPLE" TOTAL 
TT"IE TIDE VOLUI4E TEMPERATURE. CONDUCTIVITY· YOLK-SAC (EXCLUDING 

OATE (HR:MIN) (M) (CU M) (DEGREES C) (MICROMHOS) fr.GS LARVAf LARVAE JUVENILES EGGS) 
.. _.,. ........ -- .------- _ .... -. --- .. -- ........ - -.......... -- ... - ... ---- ----- ...... - --- .. -- ----- ........ --....... -----
H/Oh/12 00:1l5 2.4 150.00 lQ.O l'iO. 0 .. 0 0.0 2b.7 0.0 21".7 
7blOh/12 O~:IlS 1.8 150.00 19.0 150. 0.0 0.0 20.0 0.0 20.0 
76/06114 08: 15 1.3 150.00 19.0 150. ()~O 0.0 0.0 0.0 0.0 
76/06/14 10:59 1.5 150.00 19.0 150. (l.O O~O 1".7 0.0 6.7 
7blOb/i1l B:H 2.0 150.00 19.0 150. 0 .. 0 0.0 20.0 0.0 20.0 
76/0bltll 17: ~5 1.9 150.00 20.0 157. 0 .. 0 13. ~ 13.3 0.0 26.6 
7b/Ob/14 20:5b t .3 150.00 20.0 15b. 0,0 13.3 1".7 (l.O 20.0 
76/06/14 2~:111\ 1.8 150.00 20.0 t 4t1 • 0",0 0.0 b.7 0.0 6.1 
1&10611 'i 02i~0 2.2 150.00 20.0 tin. 0,0 0 .• a b.7 0.0 1..7 
7b/Ob/15 05115 1.8 150.00 20.0 IlJll. 0.0 13 .• 3 0.0 0.0 13.3 
nlObl1 b 01;1: 1 0 1.3 150.00 20.0 11>6. 0,,0 0.0 0.0 0.0 0.0 
7O/Ob/i& 10:52 t.2 150.00 2(1.0 17 t • o~o O~O 0.0 0.0 0,0 
76/06/16 i3138 1.8 150.00 ?2.0 17,). 0 .• 0 /).0 0.0 0.0 0.0 
76/0b/t6 16i~o 2.0 1'50.00 23.0 1711. 0,0 0,.0 0.0 0.0 0.0 
70/0b/16 19:03 1.8 150.00 2 t .0 1711. /).0 0.0 13.3 0.0 13.1 
76/01:>11& 23:10 1 • /I 150.00 21.0 \6'5. o~O 20 .. 0 &.7 0.0 2b.7 
76/06/1" 02:05 2.0 150,00 21.0 If.A. 0,0 o.(l. B.3 0.0 33.3 
76/0bl17 OlJ:55 2.1 150.00 21.0 206. 0.0 ?1>.7 &.7 0.0 33.4 
16/06/\/\ 08~20 1 .5 150.00 21 .0 150. 0.0 0.0 110.0 0.0 1l0.0 
76/0f,/l~ 11: 09 I • I 150.00 21.0 150. 0 .. 0 0.0 0.0 0.0 0.0 
76/0bl18 13;51 1 • II )';)1.00 2 t .0 150. 0.0 6.6 26.5 0.0 H.l 
76/0b1tS 16:1l0 t • q 152.00 22.0 150. 0.0 0.0 0.0 0.0 0.0 
7UObl18 22:25 1.4 150.00 22.0 150. 0.0 6.7 H.3 0.0 40,0 
76/06/19 01 i 15 \.11 \50.00 22.0 1')0. 0.0 0.0 20.0 0.0 20.0 
.,6/06/19 011110 1 • q 150.00 22.0 150. 0,.0 0.0 26.7 0.0 26.7 
76/0bl21 0lli15 I • tl 150.00 23.0 155. o~o 0.0 6.7 0.0 6.7 
7b/06121 11 : 0 1 1.5 150.00 n.o 1'55. 0,0 0.0 6.7 0.0 1..7 
76/0b12\ 13 ~ 51 1.2 167,00 22.0 155. 0 ... 0 0.0 0.0 0.0 0.0 
1&/06/21 16:50 1.5 157.00 23.0 tEl2. 0.0 0 .• (l 0.0 0.0 0.0 
1b/Obl21 19:45 2.0 150,00 23.5 Ilb. 0.0 0.0 13. 'S 0.0 1l.l 

3.1-37 



TESSELLATED DARTER 

DENSITy(NO./1000 CU M ) 

------------.--.-~---------~--.~-------.----.. --. 
SAMPLE TOTAL 

TIME TIDE VOlU"IE TEMPERATURE CONDUCTJVJ TY YOLK-SAC (EXCLUDING 
DATE (HR:"'I"") eM) (eu 101) (OfGRE.ES C) (MtCROI-1HOS) . F,r;GS LARVAE LARVAE JUVENILES ECGS) ---_ ....... .. ------- --_ ......... ...- ...... __ .... - .... -_ ... _ ... _ .... - -- .... - ... - ... ----- ." ..... ------ .... -- .... _--

16/06/21 22:30 1.9 150.00 23.0 175. 0.0 0.0 13. :3 0.0 13.3 
76/06/22 01: 20 1. '5 150.00 22.0 16u. n.o 6.7 2f •• 7 0.0 H.4 
76/06/22 04;10 1.1.1 l'iO.OO 22.0 159. 0.0 0.0 13.3 0.0 13.1 
76/06123 08:15 1.8 150.00 23.0 11\0 • f).0 0.0 0.0 0.0 0.0 
76/06/23 t I ; 06 1. b 150.00 23.0 1113. 0.0 0.0 0.0 0.0 0.0 
76/0bl23 13: 46 1 • J 150.00 23.0 171l. 0.0 0.0 0.0 0.0 0.0 
n/06/2 S 16:£14 1 .:3 160.00 23.0 It'll. O~O O~O b.2 0.0 6.2 
76/0"123 I q: 37 1.9 161.00 23.5 181. 0 .. 0 6 .• "2 &.2 0.0 12.4 
7b/Oh/l1l 01:30 1.7 150.00 21l.0 lBO. 0.0 0.0 n.3 0.0 B.l 
16/0hl24 O/HI5 1.3- 150.00 23.0 177 • 0.0 6.7 13.3 0.0 20.0 
76/0bl25 08~20 1.b 150.00 21l.0 160. O~O 0.0 0.0 0.0 0.0 
7b/Obl?.5 1 I : 1 1 1.9 150.00 211.0 160. 0~0 0 .• 0 6.7 0.0 b.l 
76/06/25 t 3 t 51 lob 150.00 24.0 160. 0.0 0.0 0.0 0.0 0.0 
76/06/2<) Ib:1l5 1.3 15tJ.OO 2£1.0 lilA. 0 .• j) 0.0 0.0 0.0 0.0 
76/0,,/25 22:20 2.2 1')0.00 21l.0 U15. 0.0 b~7 0.0 0.0 6.7 
7,,/01;.126 01 : 30 2.0 l~O.OO 21l.0 16A. 0.0 0.0 0.0 0.0 0.0 
71.:./06126 Oilt 2 3 1.5 1')0,00 21l.0 170, 0.0 6.1 0.0 0.0 6.7 
7b/01:o128 17:00 1.5 150.00 25.0 172. 0.0 0.0 0.0 0.0 0.0 
7b/061l8 20:'15 1 .3 I~O.OO 25.0 11l7. 0.0 0.0 13. :3 0.0 13.3 
7blf)h128 23:45 2.2 150.00 25.0 194. 0.0 13.3 0.0 0.0 13.3 
76/06/29 05132 1. b 1,)0,00 25.0 1M. 0.0 b~7 b.7 0.0 13.11 
16/06110 01'1;20 1.1 150.00 2':>.0 217 • 0.0 0.0 0.0 0.0 0.0 
70106/S0 I I I 1 I I .7 150,00 26.0 221. 0 .• 0 0,0 0.0 0.0 0.0 
76/0hl30 B:"il 2.2 lS0.00 26.0 223. 0.0 0.0 0.0 0.0 0.0 
76/0,,/30 1 b: /) Il 2.1 lbO.OO 25.<; 216. 0.0 h~2 0,0 0.0 6,2 
16/0bl10 19:511 1.5 150.00 2').0 2?3. 0.0 0.0 0.0 0.0 0.0 
76/0bl30 22:55 1.8 150,00 2':>.0 225. 0.0 0 .. 0 0.0 0.0 0.0 
76/01101 01:35 2.1l 72,00 25.0 180, 0.0 0 .. 0 0.0 0,0 0.0 
16/01101 05:23 2. I 150,00 2':>.0 -9999. 0.0 6.7 0.0 0.0 6.7 
76/01102 0'3:20 1.5 150.00 25.0 229. 0.0 0.0 0.0 0.0 0.0 

3.1-38 





TESSELLAtED DARTER 

OEN5ITY(NO./1000 CU M ) 
--_.-----_ .. _.---.---... --"----------------.. _---

SAMPLE TOTAL 
qME HOE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

OATE (HR;MIN) eM) (eu /A) (OEGRHS C) (MICROMHOS) f~G5 LARVAE LARVAE JUVENILES EGGS) 
.." ..... -- ... -- -- .... - ........... -.-- ... ..---~- ... --------_ .. ---- .... _-- ...... - ... - ............. _ .. .. --_ ..... ..- ........... --- ------_ .. _-
70/07/02 \ \ i Ob t.} 150.00 25.0 237. (l.o 0..0 0.0 0.0 0.0 
76/07/02 13:,)1 2.0 159.00 2&.0 237. 0.0 0.0 0.0 0.0 0.0 
76/07/02 it" 112 2.1 149.00 2b.0 23 /1. O~O 0.0 0.0 0.0 0.0 
76/07/02 19:35 1.5 150.00 25.0 221l. 0.0 0,,0 0.0 0.0 0.0 
76/07/02 22;20 -Q.9 15"1.00 2').0 223- 0.0 0.0 0.0 0.0 0.0 
7b107/0J 01:25 t .7 150.00 2':>,0 229. 0,,0 0.0 0.0 0.0 0.0 
16/07/0J 011 rOO 2. I 150.00 24.S 226. 0.0 0.0 0.0 0.0 b.o 
7&/07/07 Of! i I Q 2.0 1'50.00 26,0 251. 0,0 0,0 0.0 0,0 0.0 
76/07/07 11 n 1 1 .7 150,00 21->.0 21ll.. ().o 0,. () 0.0 0.0 0.0 
76/07/07 13 :57 1.2 150.00 26.0 250. 0..0 0,.0 0.0 0.0 0.0 
76/07/07 17:00 1 .4 187.00 26.0 2;>3. 0.0 0.0 0.0 0.0 0.0 
16/07/01 20:20 2.3 150.00 26.0 "In. 0.0 0.0 0.0 b.7 6.7 
76/07/07 2'\:12 2.2 150.00 25.0 22b. 0.0 0.0 0.0 0.0 0.0 
70/07/06 02:,\0 1 .5 \50.00 2b.O 21 11. 0~0 0..0 0.0 b.7 6.7 
76/07/08 0,,: I "5 1.5 150.00 25.0 200. 0.0 0.0 0.0 0.0 0.0 
76/07/09 08:20 1 • q 150.01) 2f •• o 237. 0.0 0.0 0.0 0.0 0.0 
76/07/0Q 11:20 7..0 \50.00 2"1.0 23f\. 0.0 0.0 0.0 0.0 0.0 
76/07/09 111 : t I I • Il 150.01) 2b.0 2V) • 0.0 0.0 0.0 0.0 0.0 
?b/0110C) 17:1? 1.1 150.00 26.0 239. 0.0 0.0 0.0 0.0 0.0 
7b/07/0Q 1<):50 1 .8 151.00 2t>.0 237. 0.0 0.0 0.0 0.0 0.0 
76/07/09 22: llO 2.2 150.00 21>.5 251. n.O 0.0 0.0 b.7 6.7 
76/07/12 0<):25 1.5 150.0(l 26.0 ('lIq. 0.0 0.0 0.0 0.0 0.0 
71>/07/12 12: I b 2, I 150.00 26.1) 2 113 • 0..1) 0.0 0.0 0.0 0.0 
76/0"1112 15:08 1,9 150.00 2b.0 21l3. O~O 0.0 0.0 0.0 0.0 
76/07/12 18:50 t • 1 150.00 26.0 21l0. o~o 0.0 0.0 0.0 0.0 
7bl07/12 21 : ij 0 1 .5 150.00 2':>.5 2;>3. 0.0 0.0 0.0 0.0 0.0 
7b/01113 01: no 2.2 150.00 25.5 21b. (l.0 O~O 0.0 0.0 0.0 
7&/01113 OllllO t • q 150.00 25.0 2 It. 0.0 0.0 0.0 0.0 0.0 
76/07/13 07:2\ 1.3 ISo.00 2':>.0 no. /).0 0.0 0,0 0.0 0.0 
76/07/111 01l:20 I ,:3 150.00 25.0 223. 0.0 0.0 0.0 0.0 0.0 

3.1-3<) 



CLUPEJDAE FAt-41LY 

DENSITy(NO./1000 CU M ) 

-------.---------.~-------~-----.-------.----.. --SAMPLE TOTAL 
TIME TIDE VOlU14E TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUOING 

DATE (HR:MJN) (14) (eu /-I) (OEGRt.ES C) (t~ICQOMHnS) r;r;GS LARVAE" LARVAE JUVENILES EGGS) 
- .. _- ... _- .. -- ... --- .... -....... - ..... - ... _- ..... - - ......... - ... ----- ------_ ... -_ .. -_ .. . .... -.--- ........ _- ....... 
16/03/18 ludO 1.8 129.71 5.0 128. o~o 0.0 0.0 0.0 0.0 
76/03/t6 11134 I .0 12'1.71 u.O 132. 0.0 0.0 0.0 0.0 0,0 
76/03/18 20:00 0.6 118.90 3.5 121,. o~o 0.0 0.0 0.0 0,0 
76/03118 B:4S 1.7 129.11 5.5 127. /).0 0.0 0.0 0.0 0,0 
76/03/19 02:50 2.0 1211.1\ 3.5 119. o~o 0.0 0.0 0.0 0,0 
76/03/19 O'i:':iS 1. U 129.71 3.5 II'}. O~(l 0.0 0.0 0.0 0.0 
76/03/\9 09:00 1 .0 129.7\ 3.5 125. 0 .. 0 o~o 0.0 0.0 0.0 
7h1O~/19 \2:05 t .9 129.71 5.0 t2f1. (1.0 0.0 0.0 0.0 0,0 
7bIOVU 01',:30 1.3 131,.20 u.(l 126. 0.0 0,0 0.0 0,0 0.0 
76/03/22 1 \, H 1 .0 12,}.71 4.0 1;>0. 0 .• 0 0.0 0.0 0.0 0.0 
76/03!?2 Ill: 37 1 .3 129.7\ U.5 122. 0",0 0.0 0.0 0.0 0.0 
76/03122 t 7 r 37 1.1 12<).71 5.0 127 • 0",0 0.0 0.0 0.0 0.0 
7b/03/l? 20:50 1.3 129.71 11.5 128. 0.0 0.0 0.0 0.0 0.0 
7&/03/22 24:00 I • 1 129.71 U.S 12~. 0.0 0.0 0.0 0.0 0.0 
76/0312"'.. 0~104 2.7 129.1\ 5.0 I ;> \ • 0.0 o~o 0.0 0,0 0.0 
76/03/23 o /): 10 2.0 129.7t 5.0 123- 0 .. 0 0.0 0.0 0.0 0.0 
]b/O"5125 0'3;17 2.0 12Q.7\ 4.5 I"P • . 1).0 0.0 0.0 0.0 0.0 
76/031?5 II; 20 1.5 129.7t 5.0 132. 1'5.4 0.0 0.0 0.0 0.0 
]6/03125 t Ij: 25 1.2 12<).71 5.5 LB. 0.0 0.0 0.0 0.0 0.0 
76/0"5125 17:25 t.5 129.71 LI.5 DI. 0.0 0 .. 0 0.0 0.0 0.0 
76/0"3/25 21):27 2.0 12'1.71 6.0 13 iJ • f).0 OAO 0.0 0.0 0.0 
76/03/25 23:28 l.b 129.71 5.5 132. 0..0 0.0 0.0 0.0 0.0 
76/03126 02:30 t .2 t02.8C) 5.0 122 • 0 .• 0 0.0 0.0 0.0 0.0 
76/03126 1)5: 33 I .7 12<).71 5.5 1 (' I • 0.0 0,0 0.0 0.0 0,0 
71>/03129 0<)100 1.8 129. 71 6.5 ttl!. 0",0 0.0 0.0 0.0 0.0 
11>/0 :$/29 12:07 t.9 129.71 b.S IAli. (I.t) 0.0 0.0 0.0 0.0 
76/0)/29 1,):10 1.0 1 \8.90 6.5 11.'16. ' .... 8 o~o 0.0 0.0 0,0 
76/0 ~129 11\:15 t • Q 129.71 6.5 189. 0.0 0.0 0.0 0.0 0.0 
70/05/29 21: 20 1.<) 129.7t 1.0 193, 0.0 0 .. 0 0.0 0.0 0.0 
76/03IJO 00:25 2.5 129.71 7.0 17? 0.0 0.0 0.0 0.0 0.0 

3.1-1,0 



ClIJPEIOAE FAMILY 

OENSITY(NO./1000. CU M ) 

---.-.--~--"~----.--~--------.---------.------... SAMPLE TOTAL 
T1~E TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HRzt..4iN) eM) CCU 101) CDlGREES C) (/I,ICROI>IH(1S1. fGG$ lARVAF LARVAE JUVENILES EGGS) 
-----.- .. _ ................. - --_ ....... .. ..... - .. _-- .. - ----.... _- ... ..., ... .... - .. ...- .. _--_ .. -.-.- .. ...... _- ..... -_ . ..-.---.-
76/03130 Ob:35 1.3 1 29. 71 6.5 172. ., ,.7 0.0 0.0 0.0 0.0 
16101110 t tlt~O 2.5 129.71 9.t 171. /).0 0.0 0.0 0.0 0.0 
76/04/01 I1lt1S 2.} 129."11 /:I.1l 1711. 0.0 0,.0 0.0 0.0 0.0 
76/011/01 17:40 1.7 121}.11 7.b 166. t S .• 4 0.0 0.0 0.0 0.0 
76/04/01 20:(15 1.8 129. 7t 7.'1 151\. 

1 "" II 
0.0 0.0 0.0 0.0 

76/01J/01 23150 2.1I 129.71 7.1} it, 9 • 0.0 0.0 0.0 0.0 0.0 
76/01J/02 03:00 2.3 129.71 7.0 131. Ilt>.} 0.0 0.0 0.0 0.0 
7b/OlJ/02 06:05 1.8 129.71 7.0 149. 7.7 0.0 0.0 0.0 0.0 
]bIOIl/Oll 11 ; 117 1.5 129.71 7.0 117 • 7.7 0.0 0.0 0.0 0,0 
76/00/08 11: 51 1.9 136.20 7.0 1 18. t-t-,.1 0.0 0.0 0.0 0.0 
76/04/0'l 0~tl0 t.S IS'l.25 7.0 106. 1?,.6 0.0 0.0 0.0 0.0 
7blOIJ/09 06;20 1.9 15Q.2'5 7.{l 1 JlJ. 1? .• 6 0.0 0.0 0.0 0.0 
7b/OUI15 011:25 loll 12'1.71 '1.0 1 10. 200.LJ 0,.0 0.0 0.0 0.0 
76/01J1 t 5 11: 2b 2.2 12'}.7t ~.(l 1 t B • ~A.<; 0 .• 0 0.0 0.0 0.0 
71>1011115 17;.?8 1 • 1 129.71 '1.0 1{l0. 21l6~7 0.0 0.0 0,0 0.0 
16/01J/15 20;35 1 • b 129.1\ 8.0 100. 3R'i~5 0..0 0.0 0.0 0.0 
16/01J115 2~: IJ a 2.3 t 115.16 {I.O 100. ') 5. 1 0,. 0 0.0 0.0 0.0 
76/011/16 0?:U3 2.0 129.71 R.O 'III. 10IlA.<; 0,. 0 0.0 0.0 0.0 
7bIOIJI t 6 05: IJ8 1.3 PC/.71 9.0 ClII. 50~1'8 0..0 0.0 0.0 0.0 
1bl(l4/19 08:40 I .3 145.16 9.0 125. 2R?lJ 0..0 0.0 0.0 0.0 
1b/01J/2o 00:00 1 • lJ 1 2'J. 71 '1.0 123. 9Ij~,. "S 0.0 0.0 0.0 0.0 
7bl01l./20 0~:05 2.0 12'}.7\ 9.1) 121 • 6~?2 0.0 0.0 0.0 0.0 
]6/011/20 06:10 2.0 129.71 9.0 120. t 1 "4." I 0.0 0.0 0.0 0,0 
76/01J/22 09;<;5 1.5 159.25 10.5 132. i'OAIJ,.1I 0.0 6.3 0.0 b.3 
76/04122 13: OS 1 .3 192.119 Ic.O B2. 9Q?? 0.0 0.0 0.0 0.0 
7t:.101J/.?2 1 6: 13 1.7 192. I IQ 12.0 D8. 19n.1I 0,. 0 0.0 0.0 0.0 
76/04/22 19:28 2.1 19?.II'1 12.5 llJll.. '1LJo.3 0.0 5.2 0.0 5.2 
76/01l. 122 22: 50 1 .7 15'1.25 11.0 141. 1?0<;.7 0.0 0.0 0.0 0.0 
76/01J/23 05:34 2.0 159.25 1 1 • 0 B4. 2<) U. ~ 0.0 6.3 0.0 b.3 
76/04/23 O,ll:o'i 2.0 1115. 16 11.5 150. 3/j'ifl.? 0.0 0.0 0.0 0,0 

3 .1_111 



CLUPEIDAE FAMtLY 
OENSITY(NO./l000 CU H ) 

--~-----~-.---.---.--------~.----.-.-.--~----... -
SAMPLE TOTAL 

TlME Tl DE VOLUME TEMPERATURE CONOUCTIVITY YOLK-SAC (EXCLUDING 
DATE (HR:MIN) ("') (CU M) (DEGREES C) (MICROMHns) f:"r,GS .LARVAf LARVAE JUVENILES EGGS) 

... _ .... _--- --- ..... -- .... ---- .. -_ .... _.--_ .. .--- ......... _--- iV ___ -...... -~ ....... - .... - .. -.- -_ .. ---.... .. --------... 
76/04/2<1 08:25 1.4 15<1.25 13.0 132. 1"57 • 0 6.3 0.0 0.0 b.l 
16/0IJ129 t IJ j 27 1.6 159.25 14.0 146. A7.C) 0.0 b.3 0.0 b.l 
7b/OIJ/29 17:28 1.2 159.25 IIJ.O 155. t~' .. 3 0.0 6.3 0.0 b.l 
7blOIJ1?9 20:30 I .4 159.25 14.0 151 • I 1 ;S • () 0.0 0.0 0.0 0.0 
76/0IJ/'29 23: 32 2.0 159.25 14.0 \49. -"7.1 0.0 0.0 0.0 0.0 
76/011130 02:34 2.0 159.25 14.0 135. H.7 0.0 18.8 0.0 18.8 
76/04/30 05: 37 1.5 159.25 14.0 130. 13t,9 0.0 b.3 0.0 b.l 
16105/01 06.25 I. '5 159.25 13.5 151. u.~, 7 b.3 3'5 1.7 0.0 358.0 
76/05/03 11 : 110 1.5 151.00 13.5 1119. 9n.5 0.0 278.1 0.0 278.1 
76/(15/03 14 ~ t b 2.0 150.00 ts.O 155. <)?(I.O 0.0 186.7 0.0 18b.7 
-7b/05/0 3 16;47 I • q 152.00 14.0 152. 111,8 0.0 1230.3 0.0 1230.1 
76/05103 19:30 1 • LI ISO.OO 14.0 151. 71Jh.7 0.0 186.7 0.0 18b.7 
76/0<)/03 22:15 1.2 ISo.OO 13.0 1 J I • 21'~3 0.0 31'0.0 0.0 320.0 
7bl05/04 00:":.<) 1.9 150.00 13.0 I?R. 2hO .• 0 t3~ 3 573.3 0.0 5Bb.b 
76/05/04 03: .32 2.0 150.00 13.0 129. 93.3 0 ... 0 21\0.0 0.0 280.0 
1b/OS/01l 06: 10 t • ~ 150.00 13.0 11'9. lb(l .• O 0.0 526.7 0.0 526.7 
76/05/05 OR:30 1.4 150.00 13.0 \53. 2110.0 0.0 3 \3.3 0,0 113.1 
76/0<)/05 1 \ : III 1.2 150.00 13.0 15l\. 11>0 .. 0 b,7 126.7 0.0 133.4 
76/05/05 14:00 1.6 150.00 14.0 165. 3;>0 .. 0 0.0 t26.7 0.0 126.7 
16/05/05 Ib:llll 1.7 150.00 15.0 165. 40.0 0.0 106.7 0.0 106.7 
76/0'1/05 19,23 1 .8 152.00 III. (I 151'1. 10'5.3 0.0 157.9 0.0 157.9 
76/05/05 22 ~;>I 1 • Il 150.00 13.0 \59. 10 0.(\ 0 .. 0 tOO.O 0.0 100.0 
76/05/06 01 : 10 \ .5 150.00 13.0 143. h. 7 0,.0 106.7 0.0 10b.7 
7b/05/06 03:IlR 2.0 150.00 13.0 13i1. ."i3.3 0.0 -..20.0 0.0 320.0 
76/05/06 06:25 2.0 150.00 13.0 I WS. 2~6.7 0,0 40b.7 0.0 lI06.7 
16/05/01 08 J IS 1.6 \<)0.00 13.0 t71J. 93 .. 3 0,.0 100.0 0.0 100.0 
76/05/07 1 t : 00 1.3 150.00 13.0 t71J • lIt. .. 7 0.0 520.0 0.0 520.0 
7bl05/07 1:S:IJt; 1 • I \SO.OO 11.0 175. 41\6.7 0 .. 0 lRO.O 0.0 180.0 
16/05/07 Ib; t b 1 .4 150.00 14.0 1713. 4H .• 3 0 .. 0 326.7 0.0 32b.1 
16/05/01 18:5b 2.0 \50.00 111 • 0 11l5. Vb.7 0.0 233.3 0.0 233.1 

3.1-)12 



CLUPEIOAf FAMILY 

DEN51TY(NO./l000 CU M ) 

-"-~---------~---~.-.-.--.-... ---~--.-.------... -
SAI-IPLf TOTAL 

TI~E TlOE VOLUME TfMPfRATURE CONOlJCTIVTTY YOLK-SAC (EXCLUDING 
DAlE (HR:'-lYNl (M) (CU 101) (DEGRfES C) (MICROl-tHOS) 1;t;f;S lARVAf LARVAE JUVENILES EGGS) -- .. --_ ... ... ------- -_ ....... ....... --_ .. __ ... ... ... - .... - .... ---- ... ---. -- .... --~-- ....-.. -- .. _---_ ..... ---- ...... ---

76/05/07 21~3S 1.7 150.00 13.0 176. 106.7 0.0 20b.7 0.0 206.7 
76/05/08 00:21 1.3 150.00 13.0 1bO. ?A().O 0.0 10b.7 0.0 10b.l 
76/05/08 03: 14 1 .3 77.00 13.0 143. 4·H .• , 0.0 20.0 0.0 26.0 
76/05/10 013:20 2.0 150.01) 111.0 loA. UP.f>~7 b.7 300.0 0.0 306.7 
16/05/10 1\ 200 1. q 150.00 14.0 167. Ihl:>~7 6.7 21'5.3 0.0 220.0 
76/05/10 13:51) 1.3 150.00 lU.O IbU. 240.0 0.0 233.3 0.0 2:n.l 
76/05/10 17: 15 t .2 150.00 13.0 147. 2n .• 3 0.0 100.7 0.0 106.7 
70/05/10 20:'i5 2.2 150.00 13.0 1'52. 1110.0 0.0 SOO .0 0.0 100.0 
76/05/10 23;£16 2.1 150.00 14.0 146. lRO.O 0.0 213.3 0.0 2B.3 
nlOS/11 02:50 1 • II 150.00 D.s 129. 7no.7 O~O 7.0b.7 0.0 20b.l 
76/051 II 05:30 1.2 150.00 13.0 \26. 311 .• 3 0.0 240.0 0.0 Z40.0 
76/05112 11: 30 c.l 150.00 11I.0 147. 346.7 0.0 166.7 0.0 166.7 
70/05/12 14io'.) I.S 1\)0.00 111.0 146. 7110.0 0.0 IOb.7 0.0 106.7 
Ib/OSI I 2 17: 00 1.2 150.00 IIJ.O \116. 1;>0.0 0.0 126.7 0.0 120.7 
7b/05/12 19;1J8 1.5 150.00 111.0 III :s- 8116.1 0.0 93.3 0.0 93.3 
76/05/12 22;)0 2.1 150.00 lL1.0 11I9. 3bh~7 0.0 166.7 0.0 16b.l 
76/05113 01: 22 1.9 90.00 111.0 135. BIlR.9 0.0 12?2 0.0 122.2 
h/O'.)/11J 011:35 1 .2 150.00 14.0 1116. llOn.7 0.0 93.3 0.0 H.l 
7&/05/14 t 1 : 20 I. q 150.00 15.0 143. 29;.3 6.7 60.0 0.0 86.7 
16/05/1ll 14: 10 2.0 150.00 15.1) IIJ 1 • 3110.0 0.0 46.7 0.0 4b.7 
7&/0511 £I 17:00 1 .4 \50.00 15.0 142. 940,0 0.0 20.0 0~0 20.0 
70/051 t 4 19:50 I .0 150.00 15.0 142. n3,.Q 0.0 flO.O 0.0 60.0 
76/05/ III 221115 ?O 150.00 15.0 142. 100.0 0.0 b.7 0.0 6.1 
lbl05115 01 i !10 2.li ISO.OO 14.5 13 I. 9'-3 O~O 20.0 0.0 20.0 
76/05/15 04: 10 1.9 155.00 15.0 132. 1 I 711,_ 2 0.0 6.S 0.0 b.5 
76/05/15 07:10 1 • ." 150.00 llJ.5 131. 41303 6.7 :B.3 0.0 40.0 
76/05/17 01\:33 1.4 150.00 15.0 1115. 0~3.3 6.7 93.3 0.0 100.0 
76/05/17 11: 16 I .3 1')0.00 1').0 IQ9. 7 f,f; •• 7 0.0 26.7 0.0 26.7 
76/05117 H,S2 2.0 150.00 15.0 152. f!,IJh.7 0.0 B.3 0.0 33.3 
76/05/17 1 bdO 2.2 150.00 17.0 15,. 41>6.7 33.3 226.7 0.0 260.0 

3.1-1'3 



ClUPEIDAE FAMILY 

DENSITY(NO./1000 CU M ) ___ w ______ w __ P ____ • ___ • ____ ~_M ___ • ___________ •••• 

SAMPLE TOTAL 
TJI.1E TIDE VOLUME TEMPERATURE CONOUCTIVITY YOLK .. SAC (EXClUDING 

OATE UH~: MY N) (M) (CU M) (DEGRfES C) (MICROt-lHOS) fGGS LARVAE LARVAE JUVENILES EGGS) 
. ------- ---_ .. --- -_ .. -- .. --- ... ---.. "" .. -_ .. - .... _---.. --.......... - .. ~---- ----- ... -_ . _w __ ""' ... ____ 

76/05/17 lQ,27 1.5 150.00 lb.O t 5t. 5 Ai>. 7 13.3 73.3 0.0 86.b 
76/05/17 22;12 I. :5 150.00 16.0 150. 

'" .. :5 
13. J 200.0 0.0 21l.3 

76/05/18 00155 1.9 150.00 15.5 138. 400 .. 0 26.t> 253.3 0.0 279.9 
76/05118 03:40 2. il 150.00 16.0 1 H. ?'13.3 66,.1 60.0 0.0 12b.1 
7b/OS/IS 06;29 2.0 1';)0.00 Ib.O 140. 11')3 .• :5 0,.0 253.3 0.0 251.3 
nlOS/19 011;40 1.5 \50.00 15.0 \48. /l?0 .. 0 0.0 tl53.3 0.0 453.3 
16/0511 9 II: 25 1.2 150.00 15.0 152. 31-0 .. 0 26 .. 7 180.0 0.0 206.7 
76/05/19 III i 28 I .3 150.00 15.0 15b. 1&6.7 6,.1 253.3 0.0 260.0 
76/05/19 17: 23 1 .8 150.00 15.0 15t1. Ijb .. 7 6 .. 1 700.0 0,0 706.1 
76/05/\9 21l:23 1.5 ISO.OO Ib.o 160. tSL3 0.0 1206.7 0.0 1206.7 
76/0S/19 2~:~6 1 .2 \,)0,00 I~.O 15J. 46.7 6.7 286.7 0.0 293.4 
76/05/20 02!21\ 1.5 150.00 15.0 I II t. 0.0 0.0 626.6 0.0 626.6 
76/05/20 05: 13 1 .8 150.00 15.0 11l5. 6.7 66.7 12£\6.1 0.0 lJS3.1l 
7b/0"i/2 \ 08:20 ? I 150.00 15.0 147. 6h~7 0.0 161:10.0 0.0 1680.0 
76/05/21 \ 1 : 20 \ .6 150.00 16.0 1')2. 2/'0..0 ;>0.0 566.6 0.0 586.6 
7&/05/21 \/1117 1 • LI t~o.OO 11>.0 11>4. 140.0 0.0 1646.1 0.0 16t16.1 
7&/05121 17:05 2.0 150.00 16.0 lSq. ;>1:>.7 0.0 7RO.O 0.0 780.0 
76/05/21 2CJ;00 2.6 150.00 1~.0 152. 40.0 0.0 440.0 0.0 4L10.0 
·/6/0512 \ 23ioo 1.7 150.00 15.0 149. Ihb.7 13.4 Il/JO.O 0.0 1151.4 
76/05122 01150 \.5 150.00 15.0 132. 116.7 6.7 6B.3 0.0 6 110.0 
76/05/22 04:31 1 • 7 \so.OO 15.0 128. n.3 20.0 22B.3 0.0 2253.3 
76/05/24 O~: 10 I .1\ 150.00 14.0 150. n .. 3 6,7 tlt-bO.O 0.0 tl666,7 
16/05/21l 10:42 1 .8 l'JO.OIl 15.0 t 51 • ?f,.7 0.0 27~O.O 0.0 2780.0 
7b/1l'l/2IJ 13:20 1 .5 150.00 15.0 1')2. IB.3 0.0 3706.7 0.0 :n06.7 
76/05121l 11::.:05 1.3 153.Q() 111.0 150. 1&.1 0.0 3522.9 0.0 3522.9 
16/0"1/21l 19:10 1.9 155.00 14.0 148. P .. q 0.0 6264.6 0.0 6264.6 
76/05/24 2\ : 'IFI 2.2 150,00 1~.o 1') \ • ?h.7 0.0 3080.0 0.0 3080.0 
76/05/2C, 01: 05 t • e 15Q.00 14.0 136 • 110 .. 0 0.0 11120.0 0.0 1420.0 
70/05/25 OIl: 05 t • /J 150.00 11l.0 132. ,,"0 .. 0 b.7 5b20.0 0.0 5626.7 
76/0"l/2b 01\:04 1.8 150.00 14,0 140. 13. ~ 0.0 1220.0 0.0 1220.0 

3.1-4 11 





( 

CLUPEIDAE FA~ILV 

OENSITV(NO./l000 CU.M ) _w ___ .. _______ -- __ · ___ ·-_~ _______ ·-··· __ · ______ ·_ 
SAMPLE TOTAL 

TJ!.1E TJDE VOLUME TEMPERATURE CONOUCTIVITY YOLK~SAC (EXCLUDING 
OATE (HR:"'I~) UI) (CU M) (OEGREEs C) (MICROMHOS). fGG~ LARVAl; LARVAE JUVENILES EGGS) -_ ... - .... -- --.",,-- ... ... - ...... - .-- ... -.-- .... --- ... - .... - ......... -_.- .-- ..... -- _ . .,--- .. ---... _-- ----........ 

1610'1/26 lo:q~ 2.1 150.00 111.0 1:B • Rb.7 0.0 2186.b 0.0 2186.b 
76/0'5li!b 1 "S;)1l 1 .8 151.00 14.0 14\ • 19~q o~O 1503.3 0.0 1503.3 
7bl()5/2b lb:.s:2 1.11 ")1.00 I/J.O I3Q. 99.3 0.0 1172.2 0.0 1172.2 
76/0512& 19:50 1.7 100.00 11I.O 133. 30~O 0.0 41l10.0 0.0 4410.0 
1b/05/2b 2 \ : 110 2."3 150.00 11I.0 115. ?1:..7 /).0 10110.0 0.0 1080.0 
7bl()S/27 07.:10 1.8 150.00 111.0 12/J. 110.0 0.0 3266.7 0.0 3266.7 
70/0<)/27 05:00 1.3 150.00 13.0 121. ?¢>.1 6,. 7 2213.3 0.0 2220.0 
70/051211 Oil:Ob 1.5 150.00 lll.o tbO. n.l 0.0 513. "3 0.0 513 • .5 
76/0')/2£1, lOt')/) 1.6 150.00 11l.0 170. t~.3 0.0 620.0 0.0 b20.0 
7blO<;l28 1,:1I5 I .8 150.00 111.0 \')11. ~).3 13.3 13?b.(;. 0.0 1:n9.9 
7b/05/211 1/,:IJ5 1.2 150.00 11I.5 162, n."5 0.0 1826.1 0.0 1826.7 
7b1O';128 19:53 1.11 156,00 tll.S 1'55. 71'.5 0.0 1111.S 0.0 Hll.S 
76/05/213 23:08 2.2 150.00 111.0 150. ".7 0.0 1353.3 0.0 1353.1 
76/05129 01 i 51 2.1 ISO.OO 1L1.0 155. /JO.O 0.0 11160.0 0.0 11180.0 
76/05/29 011: 55 1 .5 150.00 11l.0 165. ?60.0 0.0 179'S.3 0,0 1793.3 
76/0&/01 03;10 2.3 \50.00 14.0 11l0. (n.3 b.7 60b.7 0,0 613.4 
76/06/01 Ob!20 1 • b 150.00 ttl.O 150. 46(1,0 0 .. 0 726.7 0.0 126.7 
76/0/)/01 09t35 1. ) 150.00 15.0 153. ~(lo.o 0.0 500.0 0.0 500.0 
7/,/0/,/01 17.: 18 1.7 150.00 15.0 171. I')~.) 0.0 300,0 0.0 100.0 
76/0/)/01 15:01l 2.1 11I'1.00 15.0 178. 1Jt).'S 6.7 375.8 0,0 382.5 
76/0/,/01 22:25 1 .3 159.00 15.0 2116. 21~.8 0.0 119.5 0,0 119.5 
70/06/02 011:08 I .4 150,00 IS.0 ,,9999. ?hh.7 0.0 bOO.O 0,0 600.0 
76/06/02 10:50 1.3 150.00 11I.O 1 71 • 1 IIQ. 0 0.0 511.3 0,0 513.3 
76/flhl02 13123 1 • '1 150.00 15.0 lB. "<;3.3 0,0 280.0 0,0 280.0 
76/0&/02 17115 2.1 150.00 15.0 \69. n3 .. 3 0.0 L10b.1 0.0 tl06.7 
76/0b102 20:0/J 1.6 150.00 15.0 155. 860.0 0.0 560.0 0.0 5bO.0 
76/06/03 00125 1.9 150.00 15.0 1 '1'1. ,1I0.0 0.0 526.1 0.0 526.7 
76/06/01 03: 15 2.3 150.00 15.0 I a 1. PO.O 0.0 691.3 0.0 693.3 
'16/06/03 06:00 2.0 lS0.00 1~.0 111 II. 25).3 0.0 820.0 0.0 820.0 
76/0&/04 013153 1.5 150.00 15.0 15';. 1l1lO.O 0.0 6H./I 0.0 633.14 

3.1-115 



CUIPElOAE F~1oI1LY 

OfNSITY(NO./1000 CU M ) ___ .. _" __ ._w __ ~.~ ___ ~ __ M_~ __ ._~ ___ ._~.~ ______ ••• W 

SAMPLE TOTAL 
TJME TIDE VOLUME TEMPERATURE CON[)UC TI V lTV YOLI<-SAC (EXCLUDING 

DATE (HR:'4IN) (M) (Cl) M) (DEGI~EfS C) (MICROtJ.HOS). E;r.GS LARV~f LARVAE JUVENtl-ES EGGS) 
- .............. --- ... - .... .._. ........... .-------_ ...... .-- ..... -...... -. ........ --- ...... - - ........ --"" ........... ... -----.. --
76/06/04 1 t = 33 1.2 150.00 IS.0 158. In. ~ 0.0 720.0 0.0 720.0 
76/06/04 14: 15 1.5 151.00 16.0 154. 317.5 0.0 18S." 0.0 185.4 
7blObl04 17:50 2.0 1'50.00 11,.5 160. t A 6 .. 7 0.0 126.6 0.0 126.6 
76/01-./04 Iq:58 1.7 151.00 16.0 ISO. 371 .• '5 0.0 172.2 0.0 172.2 
76/0b/04 2,:> s \ 2 1.3 150.00 It •• 0 14'1. 8')"\.3 0.0 60b.6 0.0 606.6 
76/0b/0'5 o t 100 I .3 150.00 16.0 ll10. ;:>O~O 0.0 213.4 0.0 213.4 
H/ObIO') 0':50 I. q 150.00 Ib.O 137 • 3B. , 0.0 oRb.6 0.0 b8b.1> 
71;,/06/07 08:15 1..0 150.00 16.0 1'54. 40..0 0.0 60.0 0.0 60,0 
7&10/:./07 10;H 1.5 150.00 It-.o 163. 110.0 0..0 12b.7 0.0 126.1 
16/06/07 13: 20 t .0 150.00 17.0 163. 11-.0 ... 0 0.0 60.0 0.0 60.0 
76/0bl07 15i55 1.0 1'16.0(1 17.0 1 b 1. ;'>(I~3 0.0 202.7 0.0 20?,7 
16/(16/07 la:3S 1,8 15(1.00 17.5 lo?, fot;..7 0.0 "S60.0 0.0 360.0 
76/0bl07 21:05 2.0 150.00 17.0 155. I}o.o 0,0 13,3 0,0 13.1 
]bIOb107 23:55 I .4 150.00 18.0 145. t?I;>~7 0,,0 53.11 0.0 53.4 
1610bl08 02;40 1.2 150.00 11.0 1'1. f.O~O b w l 100.0 0.0 10b.1 
7t-/0b/08 05:25 I ,5 150.00 17.0 11&. t4Q~0 O~ 0 12b.7 0.0 12b.1 
7&/0/:>/09 08: 12 1. q 150.00 17.0 158. 2;>0,0 0.0 326.6 0.0 326.6 
71>/0/;,/09 loi56 2.0 150.00 18.0 164. 40.0 0.0 1(>0.0 0.0 120,0 
76/01>/09 11:48 1.1l 127.00 it),O 161- lql-..q 0.0 301.1 0.0 107,1 
·'6/06/09 17:2S 1 • 1 150,00 18.0 157. 2n. :5 0.0 0.0 0.0 0,0 
76/06/09 20i05 2.1 155.0(\ 111.0 160. III '1,. 7 0.0 258.1 0.0 258.1 
76/06/0q 23:00 C.3 1'50.00 IB.5 I bll. I", .• :5 0.0 73.3 0.0 13,3 
7o/0h/l0 0:>;"5 1 .7 1<;0.00 IfJ.O 147. 100.0 0.0 213.3 0.0 273,3 
76/0bl I 0 04:30 1.3 \50.00 It1.0 t III , ')3.3 0.0 80.0 0.0 80,0 
Jt,/Obl!! 0",:10 1.4 150,00 11.1.0 150, t 110.0 0.0 506.1 0.0 506.7 
]b106/11 10: /19 2.1 150,00 19.0 150. n.' 0." 0 aoo.o 0.0 400.0 
76/06/11 13:32 1 .8 150.00 19.0 150. ·n .. ~ 0.0 153.3 0.0 153.1 
76/0b/11 I b ; 1 1 t .3 150.00 lQ.o 150. f\O~O 0.0 24b.7 0.0 246.7 
70/06/11 IQ:20 1 .3 150,00 19.0 150. uo.o 0.0 253.3 0.0 253.3 
1&/Oblll 22:58 2.0 150.00 18.5 ISO. 4h.7 0.0 140.0 0.0 140,0 

3.1-116 



CLUPEIDAf FAMILY 

DENSITy(NO./1000 CU M ) 

----------------------.-.-----~--~-------.-----.. SAMPLE TOTAL 

TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HRiMIN) (M) (CU M) <OfGREfS C) (MICROMHOS) _ EGGS LARVAE LARVAE JUVENILES EGGS) 
--_._-- ... .-- .... -.. - _ .. __ ... - ---_ .. __ ....... _ .. ...-_ .. ---- ..... - --- .. ..,----!""_. _ ..... -- .. _.--- .... -- .------_.-
76/06/12 01};115 2.11 150.00 19.0 150. 1',,3 0 .• 0 280.0 0.0 280.0 
7blOb/12 03~IIS 1.6 150.00 lQ.O 150. I?O~O 0.0 326.7 0.0 326.7 

1610bltll 08 J15 1 .3 150.00 19.0 150. b.7 (\.0 820.0 0.0 820.0 
76/0b/t4 10:Sq 1 .5 IS0.00 19.0 150. 1M1.0 O~O 660.0 0.0 660.0 
76/0hll11 n;H 2.0 150.00 19.0 150. i?(i.0 0.0 286.7 0.0 28b.7 
76/0b/l11 17 (55 1 .9 150.00 20.0 157. ;>0,,0 0.0 300.0 0,0 300.0 

16/06/111 20;56 I • :3 150.00 20.0 156. n,.~ (\ .. 0 b53.3 0.0 653.3 
76/06/14 23: 48 1.6 150.00 20.0 III A. YL '3 0.0 813.3 0.0 813.1 
76/06/15 02;30 2.2 150.00 20.0 1113. 1'5.3 0.0 80.0 0,0 AO~O 
76/0b/15 05: IS \ .8 150.00 20.0 t 411. 40.0 0.0 593.3 0,0 593.1 

7bIObll 6 ORJIO 1 .3 150.00 20.0 166. <j)~"S 0.0 1546.7 0.0 lS116.7 
76/06116 10:'12 I .2 150.00 20,0 17t • .0.0 0 .. 0 56b.7 0,0 58 b,1 
76/0/::0/16 1~:18 1.8 150.00 22.0 175. ?h .• 7 O~O Q13.3 0,0 913.1 
]bIObl t 6 16:20 2.0 150.00 2:'..0 17E1. 0.0 0,0 qOO.O 0,0 900,0 
76/06/16 1<):03 1.8 150.00 21.0 1711. 0.0 0.0 620.0 0.0 620.0 
76/06/16 23:10 1 • it 150.00 21.0 1&5. h.7 0.0 86.7 0,0 86.7 

7blOhl17 /)2;05 2.0 150.00 21,0 loA. 7'~ J 0.0 1553.4 0,0 1553." 
7I>/ObI17 OIl; S5 2. t 150,00 21.0 206, 20.7 0.0 1 J3. 3 0.0 IB.l 
7b10bi t 8 ORI?O 1 • 5 lS0.00 21.0 1')0. <'1\.3 0.0 81.0.0 0,0 820.0 
76/0bliS \ 1 i 09 1 • 1 150.00 21.0 150. n.3 0.0 ,/jO.O 0,0 340.0 
76/0&/18 1'3: 51 1 • /j 151.00 21.0 150. I' .. .2 0.0 /j1/).6 0.0 4\0.b 
7b/06/1E1 16 ,lID 1 .9 \52.00 22.0 ISO. ;>6 .. 3 0.0 QOI.3 0,0 901.3 
7O/Ob/18 221 25 I • lJ 150.00 n.o 150. 1'0.7 0.0 1080.0 0.0 1080.0 
76/0bl19 01; 15 1 .4 150.00 22.0 150. 26.7 0.0 1173.3 0,0 1173.3 
76/0bllQ Ott II 0 1 .9 150.00 22,0 150. 0.1 0.0 15bO,O 0.0 1560.0 
",bIOhl?1 OR: 15 1.8 150.00 23.0 ISS. 0.0 0.0 340.0 0,0 340.0 
76/01>121 II: 0 I 1.5 150.00 22,0 155. b.7 0.0 8b.7 0,0 66.7 
76/06/21 13: S I 1.2 167.00 22.0 155. 0 .• 0 0.0 197.6 0,0 1 <H.6 
76/0bl21 16:50 1.5 157.00 23.0 1112. O~O 0.0 7£15.2 0.0 745.2· 
7blOh121 19:45 2.0 1'i0.00 23.5 1 7b. 0.7 0.0 5bO.0 0.0 5bO.0 

3.1-117 



CLUPEIOAE F~HJLY 

QENStTY(NO.I,ono CU M l _____ ~ _____ ft ____ R __ ~.~-- ___________________ • ___ •• 

S~MPLE i61;"'~ 
TiME TJ Df. YOLLJME TEMPffUTURE CONOIICTlY.qy YOLK-S:C (P~$V~' N,G 

DME HIR ;MlN) rM~ CC~ H, (OEGREFS q !MICROMHOSl fG(;S ~ ARV ~. qJ;!.V~E ~ V Vf N:~ u: S. ~ G ~ - .. _- .... - .. .... - ...... ..- ... -- .. _ ... _-- .. ------- ... - ... - ------_ .. ------ ....... - .. -.-- ---_ .......... 
7b/0(>/21 (.2;30 1.',1 150.00 ;p.a \15. ,0 .. 0 (l.P t 6t. 7, 9 .• 9, m:j H>/Ob/22 01;20 1;5 150.00 22~0 IbLj. I I Q. ~ 0·9 52 .4 9,.1). 
7(,/0/;>1<2 0(1:\0 \ • II 150.0Q 22.(:1 tSq. Q .• 0.0. lJ 73.~ 9 .• 9 1 Pl. 
1(>/O"I?~ 91'\; 15 1.8 150.00 <3.p 180~ . ,(l.6 (l.O 53~~~ 0.9 sn. 
7bIOf>/~~ \ 1 ; Ob I .. P. 150.0(1 p;P 183~ . Q .• Q O~~ 120~q (>.Q Ir' 7/;>/0/>/23 13; lIb 1 ~ 3 150.00 l.r. 171J~ 2Q~R o.~ 10H.;\ (l.~ 1 Q ,~. 
7b/O/>/~3 I t> PI !I t .3 IbO.(lO 23.0. I f\lI • 1°·0 p.p, ~12.5 Po·O ~!~:1 H>/Of./?"!t 19131 .9 1 b1 .00 23.5 i 8 I • iI.~ p.p. 15<1.1 Q.Q 
1610(>/24 01; 3p 1. 1 15O • OQ 2 11. P i~o~ . cj.~ Q I>~O 1420.0 ~.7. 14 ~~~ 
H/06/2 11 04; 15 t ~ 3 150.0Q t?3.11 17L .'q~p o.~ 17110.0 H·Q 17 O. 
1b1O~1?5 08j2Q t • Q 150.0Q 2Q.Q l(-o~ . 0.0 0. • ,bIfO.Q p.a. ,b~O~ 
16/ 01> 121 \I III 1 ; q !50.0j:) 211,0 Ib~~ P~1l Q·A 386.1 q.R 3~b. 
76/Qt>IZ5 I ~; S 1 I • ~ 150,00 24,~ tbO: p~O o~p 141)O~Q q~p l~)O~ 
1/>IOf>/?5 16; /15 t • ~ 154 • OQ 24.0 18&~ r~A o.p 779. ? Q.p 1 .9. 
76/0~./25 ~?;20 {~~ 150.00 21J.~ 181~ D..o. o.p 211f10.Q P·R 248Q~ 
}b/Obl?6 o t ; "SO 2;0. 150.00 21,1,P l~fI: ~.Q 9·~ 5n.~ Q.p' 573. 
7bl01;-/26 QQ;<3 L~ 15Q.oQ 21j ~ (I 17q: 1).0 9·~ l 60 O •. 0.0 lbPI}. 
76/01;>128 17:00 1~5 150.00 25.0 j 72. '~.(J a.p 3f1b.7 h.p ~"/). 
7b10f:,1?8 <oj'.>5 I .3 150.00 2~.~ 1/j1~ : I) ~ Q 9·0 qt\O.!l q.q 

6

Q'! 7,6/0/>128 ?~I? ?~ )50.01) 25.Q 1911. 1').0 0.0 9B.3 ~:g <n:s. 
7b/9b12~ 05; ? t ~ , 150.00 25.q lf1~~ 10 0 ~.9 ~~b.7 ]4b. t • ~ ... 

(I 0 it!· 16/0(>I}Q 011 ;<1) r~ lSO.OO 2S.r ?I L ~.~ Q,~ P t3~.:s , • I' 
1 i) . : 7t:/Obl to it f 11 • J 150.00 21, .1) 2?~ • n.Q o·r 1 1 p.~ (l.Q 

76/0bl Q 1l; 51 r'?' 150.00 26~O ~2~. 0*0 p.~ ,?oQ.Q 0.0 ,ii?L ~ 
70/01'>130. 14;~/j ?~I jbO.QQ 2'>.5 1 ~. .0.0 p~q . 50~() Q·R , ,;2:j nlo~n? l<!i?lI LS ISO.OO 25.0 223 ~ ~.(I 0.·0 1~6.7 p.9 
7b/Of>/~~ 2<';55 1. 8 iso.oo 2S.() <;>5. (l.o p.Q 213.3 Q.~ 2)j~ 
76/07/0 i> t ; 35 . ~ II ,7?oq 25.0 I flO. p.~ ~.Q Pil. I) ~.Q r~~ 76/07/Q) b') t n ~ 1 150.00 2S.p -q99~. ~.Q r..p 1116.7 p.J ~3;q 
7b/07/0? .8:20 L1 150.00 25.0 ?29. r· o 0.0 III o. ,0 0.0 ~q~R 

3.1-118 



CLUPEIOAf fAMILV 

DENSITYCNO./1000·CU.M) 
"_-•• ______ w __ - _______ --___________ •• ___ ._._._··· 

SAMPLE TOTAL 
TIME: TIDE VOLUME" TEMPERATURf CONDUCTIVITY YOL/< .. SAC (EXCLUDING 

OATE (HR;M{N) (101) (Cli M) (DEGREES C) (MICROMffOS) fGGS LARVAf LARVAE JUVENILES EGGS) -- ... -.... - .. _._----- ......... -. - ...... _---- .... --- ..... -- ..... - ... ---- -~- ... -...... ------ _._--_.- ... .---.... _.-
7b107/0? It: Ob 1.3 1')0.00 25.0 232. 0.0 O~O 20.0 0.0 20.0 
7b/O7/02 13: 51 2.0 159.00 26.0 237. 0.0 O~O 50.3 0.0 50.1 
7bl01102 Ib:1l2 2.1 1(19.00 26.0 2~4. 0,,0 0" 0 26.6 0.0 26.6 
76/07/02 19:35 1.5 150.00 25.0 22(1. a " a 0.0 106.7 0.0 106.7 
71;./07/02 22:20 -9.9 1')9.00 2S.0 223. 0.0 0.0 44.0 0.0 U4.0 
76/07/03 01,25 I .7 150.00 25.0 229. 0,,0 0.0 273.3 6.7 260.0 
76/07/03 011: 00 2.1 150.00 2(1.5 276. 0.0 0.0 180.0 26.6 20b.6 
76/07/07 08;19 2.0 150.00 2&.0 251. 0.0 0.0 46.7 0.0 4b.7 
76/07/07 1 Ii 11 t • 7 ISO.OO 26.0 2111>. 0.(\ 0.0 40.0 0.0 40.0 
76/07/07 13;57 1.2 150.00 26.0 2rj O. 0.0 0.0 0.0 0.0 0.0 
7bl07/07 17:00 1 .4 187.00 26.0 223. 0.0 0.0 58.8 to.7 69.5 
76/0]101 20;20 2.1 150.00 2b.0 221. 0 .. 0 0 .. 0 53.1 6.7 60.0 
7blO1107 2~: 12 2.2 150.00 25.0 221;., 0.0 o~o 326.7 73.3 400.0 
76/07/01\ 02:30 1.5 150.00 2b.(\ 2 t". C)~o 0 .. 0 506.7 220.0 726.7 
76/07108 06: 1 ) I .5 150,00 25.0 200. 0.0 0.0 40.0 0.0 /l0.0 
76/01109 011:20 I • q 150.00 21;..0 237. 0.,0 0..0 !3.3 0.0 13.3 
76/07/09 11,20 2.0 150.00 27.0 238. 0 .. 0 0.0 b.7 0.0 6.7 
76/07/09 III ; 11 1 • !j 150.00 26.0 235. 0.0 0.0 6.7 0.0 6.7 
76/01109 17112 1 • 1 150.00 26.0 239. 0.0 0.0 6.7 0.0 b,l 
70/07/09 19:50 1.8 1'=>],00 2b.0 2'57. 0.0 0 .. 0 31.6 b.1l 18.2 
76/07/09 22:1,j0 2.2 \50.QO 2&.5 251. 0.0 0.0 113.3 13.3 126.6 
16/07112 09:25 I. S 150.01) 26.0 249. (\.0 0,0 b.7 0,0 6.7 
16/07/12 12: 1& 2.1 150,00 26.0 21l"S. 0.0 0.0 0.0 0.0 0.0 
7h/01112 15;08 1.9 150.00 26.0 21l1. 0.0 0.0 6.7 0.0 6.7 
76/07112 11\:50 1.1 150.00 26.0 ZIlO. 0.0 0.0 n.3 106.7 120.0 
76/07/12 2\ : I,j 0 1.5 150.00 25.5 223. 0.0 0.0 26.7 160.0 186.7 
76/07/13 01 100 2.? 150.00 25.5 21b. 0 .. 0 0.0 13.3 (16.7 bO.O 
7b/01/13 01.1:20 I • q 150.00 25.0 211. 0,0 0.0 100.0 14b,6 246.6 
76/07113 07:21 1.3 150.(1) 25.0 220. O~O 0.0 13.3 0.0 13.3 
76/07/11J 08:20 1 .3 150.00 25.0 223. 0.0 0.0 13 .3 0.0 lJ. :5 

3.1-)1<) 



CLUPEIDAE fAMILY 
DfNSITY(NO./I000 CU M ) 

--------~------.---.--.----------------.-------.-SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLI<-SAC (EXCLUDING' 

OATE (l-lR:MIN) (M) (CU M) (OEGREfS C) (MICROMHOS) FGGS LARVAE LARVAE JUVENILES EGGS} 
--.- .. - ... _ ......... --- ... -_ ..... - -_ .. - .. __ ... ,.".- -- .. _--_ ... _- .... "",- .... - ...... ... _--- ...... _- ..... -_._-_._.-
76/07114 11 : 11 1.6 150.00 25.0 216. Q"O 0.0 b.7 0.0 6.7 
76/07/11l 13:'53 2. I 151.00 25.0 214. 0 .. 0 O~O 0.0 0.0 0.0 
7b/07l11l I b: 115 2.0 159.00 25.0 2?7. 0.0 0,.0 12.6 .0.0 12.6 
76/07/11J 20:12 1 .:5 156.00 ~5.0 221. O~(I 0,0 76.9 96.2 113.1 
76/07114 23:30 1 .8 150.00 25.0 213. 0.0 0.0 1,6.7 b6.7 133.4 
1bl01115 02~ 30 2.3 150.00 25.(1 203. 0.0 0,0 40.0 93.3 IH.l 
76/07115 05:25 loB 150.00 25.0 125. 0.0 0.0 53.3 0.0 53.1 
76/07/16 01'\;20 1.1l I'}O.OO 25.0 225. 0.0 (1.0 n.) 0.0 n.3 
76/07/16 11: 08 1.3 150.00 25.0 220. 0.0 0.0 n.3 0.0 n.l 
76/07/16 13;46 1.9 150.00 2').0 22? 0.0 0.0 20.0 0.0 20.0 
76/07/1b 16:05 2.2 150.00 25.0 2n. O~O 0.0 0.0 0,0 0.0 
76/0711& Ht27 1.9 150.00 25.0 120. I)~O 0,.0 2b.7 20.0 41,.1 
76/07/16 22:25 I . Il 150.00 25.0 216. 0.0 0.0 20.0 4b.7 bb.7 
76/07/17 01: 20 1.8 150.00 25.0 19lj. 0.0 0,.0 0.0 :n.4 :B.4 
76/07/17 0 11;26 2.1 150.00 25.(1 200. (1,0 0.0 0.0 6.7 b.7 
7&/07/19 08:20 1 .5 150.00 25.0 220. 0.0 0.0 0.0 0.0 0.0 
H/07/19 11 : 10 1.1 150.00 25.0 215. 0.0 0 .. 0 0.0 0.0 O~O 
76/07119 1 lj: 0 1 1 .2 152.00 25.0 21 I • 0.0 0.0 0.0 0.0 0.0 
76/07119 1&:55 1 .1:\ no.oo 25.0 215. 0.0 0.0 13. b 0.0 ll.b 
76/07/19 20:40 1 .9 150.00 25.0 217. (1.0 0,0 20.0 6.7 2b.1 
76/07/19 23:~5 I . II 150.00 2~.(\ 210. 0.0 0.0 26.7 13 .Il 40.1 
76/071(>0 02:05 1 • } 150.00 25.0 190. 0.0 0,,0 2b.7 b.7 H.4 
76/07120 0":00 2.1\ 150.00 25.(1 cOO. 0.0 0.0 13.3 0.0 11.1 
76/07121 OFlp2 1 .8 150.00 25.0 221. 0.0 0.0 b.7 0.0 b.l 
]6/07/21 11: 05 t •. . ;) 150.00 25.0 ?I q. 0.0 0.0 0.0 0.0 0.0 
16107121 13:50 1.1 150.00 25.0 218. 0.0 0.0 n.3 0.0 13.1 
76/07/21 11>:35 1 .5 150.00 25.0 21R. 0 .. 0 0.0 13.3 0.0 13. ) 
1&107/21 1 q z34 2.0 150.00 25.0 228. 0.0 0.0 6.7 1).3 20.0 
7&/07/21 22:20 1.9 150.00 2'>.0 222. 9,.0 0.0 31.3 81,.7 120.0 
76/07/22 01: 20 I • Il 150.00 25.0 226. 0.0 0.0 20.0 8b.l 106.1 

3.1-50 



CLUPEIOAE FAMILY 

DENSITy(NO./l000 CU M ) ___________ -___ ~~ __ ._.w. ____________ • __ •• __ ••••• _ 
SAMPLE TOTAl.. 

TIME TIDE VOLUME TEMPERA TURf COt.lDlJCTIVITY YOLK-SAC (EXCLUDING 
DATE (HR:MtN) (M) (eu M) (OEGJ.lEfS C) (MICROMHOS) fr;GS LARVAE LARV~E JUVENILES fGGS) 

-.-- .... - .. ....... - ....... ----- .. --- ... - .. -_ .... ---_ ... _-; .. - ..... ...------- --_ .. -. .... ~ .... ---- ....... -........ 
16/07122 04:20 1.2 150.00 25.0 12'5. 0.0 0.0 20.0 26.7 4b.7 
76/07123 OB:20 1.8 150.00 25.0 216. O~O 0.0 20.0 0.0 20.0 
7o/071n 1 t : 08 1.8 150.00 25.0 221. 0.0 0.0 0.0 0.0 0.0 
76/07123 n:St 1.3 150.00 25.0 1 fit • o~o 0.0 13.3 0.0 n.l 
7 t>l 0 7 I?l;, 17; tiS 1.4 150.00 25.0 178. 0,.0 O~O 0.0 0.0 0.0 
76/07123 lQ:50 I. q 150.00 25.0 183. o~o 0.0 26.7 0.0 26.7 
76/07123 22:110 2.3 150.00 25.0 185. 0.0 0.0 13.3 0.0 11.3 
76/07124 0'):00 t .3 I~O.OO 25.0 Iq'i. 0.0 0.0 20.0 b.7 2b.7 
70/07126 08,20 I.Ll 150.00 25.0 203- 0.0 OAO 0.0 0.0 0.0 
16/0712& I I : 08 2.0 150.00 25.0 ?oe. 0.0 0.0 0.0 0.0 0.0 
76/0712.6 15:52 1.8 150.00 25.0 209. 9.0 0.0 0.0 0.0 0.0 
76/07126 16:115 1.6 150.00 25.0 206. 0.0 0.0 b.7 0.0 b.1 
76/07126 19:50 1 • II 150.00 2S.0 20 t. 0.0 0.0 26.7 0.0 2b.1 
76/07126 2lltlO 2.2 150.00 25.0 201- 0.0 0.0 0.0 0.0 0.0 
76/07/27 ooios 2.3 150.00 25.0 207. 0.0 0.0 0.0 40.0 40.0 
76/07/27 011110 1 .6 150.00 25.0 165. 0.0 0..0 b.7 13.3 20.0 
76/07/27 07:11 1.2 150.00 25.0 IhO. 0.0 0.0 0.0 0.0 0.0 
76/07128 OEli20 1.2 150.00 25.0 200. 0,.0 O~O 0.0 0.0 0.0 
76/07/28 1 I ~ 06 2.0 150.00 25.0 IQ9. Q " 0 0.0 0.0 0.0 0.0 
76/07/28 13:116 2.2 150.00 25.0 ?Oh. 0.0 0.0 13.3 0.0 11.1 
n107/2~ \h:'~O 1.& 150.00 25.0 203. 0.0 0.0 0.0 0.0 0.0 
76/07128 19:30 1.2 160.00 25.0 200. 0.0 0..0 0.0 6.2 6.2 
76/07/28 22:~5 1 .9 150.00 25.0 204. 0.0 0.0 0.0 b.7 6.7 
7b107/2Q 01: 30 2.3 150.00 25.0 2011. 0.0 0.0 0.0 i:S.3 D.3 
H/07129 0/H20 2.2 1')0.00 25.0 159. 0.0 0.0 0.0 2b.7 26.1 
7b/07/2Q 07:0& 1 • II \50.00 25.0 200. 0.0 0.0 0.0 6.7 6.7 
76/07/30 OR 20 1.3 150.00 25.0 113 5. 0.0 0.0 0.0 0.0 0.0 
76/07/30 11 1 3 1.5 150.00 25.0 185. 0.0 0.0 0.0 0.0 0.0 
76/07130 n 53 2.2 150.00 25.0 190~ 0.0 0.0 0.0 0.0 0.0 
7/J/07130 17 <)0 2.2 150.00 25.0 200. 0.0 0.0 0.0 0.0 0.0 

3.1-51 



ClUPEIDAE FAMILY 

OENSITY(NO./1000 CU M ) 

.~-----~--------~---~--.------------.---.-.--... -SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:H!N) (M) (CU 1-1) (DEGREES C) (MTCROMHfJS) fGGS .LARVH LARVAE JUVENILES EGGS) 
-- ....... -- .- .... _-- ... ---- .. - ...._.----p-- ----- .............. - -~:-- ---_ ... -- .... - .... .. - .... --.. - -----... -.. 
7bl07/30 lQiQO 1.5 150.00 25.0 1"10. 0," 0 0.0 0.0 2b.7 2b.7 
7bl07F50 22:35 1.4 150.00 25.0 1 tIO. 0.0 0.0 0.0 100.0 100.0 
76/01131 01120 2.1 150.00 25.0 180 • 0.0 0.0 13.3 0.0 13.1 
76/07/31 0':')5 2.3 150.00 25.0 1110. 0.0 0.0 b.7 2b.7 :B.II 
7b/01l/0~ 08: t 2 t .8 150.00 25.0 no. 0.0 0.0 0.0 0.0 0.0 
7b/OP,/03 11: 00 I .3 150.00 25.0 220. 0.0 0,.0 0.0 0.0 0.0 
7blORI03 13: 11 5 1.1 150.00 COS.O 220. 0.0 0.0 0.0 0.0 0.0 
7bl01\/03 16 i £10 1.<) 150.00 25.0 2110. (\.0 0.0 13.3 0.0 13.3 
76/08/03 19:110 2.2 150.00 25.0 190. 0.0 0.0 6.7 6.7 13.4 
16/011/03 22110 1 • 7 150.00 25.0 Ill,). 0.0 0.0 b.7 0.0 b.7 
7blOll./04 00:20 1.3 150.00 25.0 170. 0.0 0.0 0.0 13. :5 13. :5 
7b/0~/04 O/j: t 5 t .5 150.00 25.0 lRO. (l.0 O~O b.7 D.l 20.0 
7b/OI>,/OQ 06:5\ 2.0 150.00 25.(1 1.'10. 0.0 0.0 0.0 0.0 0.0 
7bl01l/05 011:05 2.0 150.00 25.0 2')0. O~O 0 .. 0 0.0 0.0 0,0 
16/08/05 10:55 1.8 150.00 ?5.0 ?50. 0.0 0.0 0.0 0.0 0,0 
7b101\/05 13150 1 .2 \50.00 25.0 260. O~O 0.0 0,0 0.0 0.0 
76/0/\/05 Ii): II 0 1 .5 150.00 25.0 260. o.Q 0.0 0.0 0.0 0,0 
7b/OPo/05 19:25 2.1 150.00 25.0 26(\. O~O 0.0 b.7 0.0 6,1 
7blORIOS 22: 10 2.3 1')0.00 26.0 2110. 0.0 0.0 13.3 0.0 D.l 
7bl01l/0S 00:55 1.8 150.00 2';.0 2110. 0 .• 0 0.0 0.0 b.7 &.1 
16/011/06 0~:21 1 .4 l"}O,OO 25.0 2110. 0.0 0.0 0.0 6.7 b.7 
76/0/\/06 00: 02 1.7 150.00 2<;.0 2ao. 0 .. 0 0.0 b.7 0.0 b.7 
7&/OR/I0 01\120 1 .3 150.00 24.0 2110. 0.0 0.0 0.0 0.0 0.0 
76/08/10 I ! ! ! 'S 2. 1 1';)0.00 211.0 260. 0.0 0.0 0.0 0.0 0.0 
7&/ORII0 1/J:OS 1 • q 150.go 21J.0 260. 0,.0 0.0 0.0 0.0 0.0 
7b/0P./10 17;05 I .ll 150.00 23.5 2bO. 0.0 0.0 6.7 0.0 b.7 
76/0/\/10 19:52 1.2 IbO.OO 2~.'5 2hO. 0,0 0.0 0.0 25.0 25.0 
76/0/\/ I 0 22: 57 2.0 170.00 23. '5 250. 0.0 0.0 0.0 11.b t l.b 
n/OAl11 02;0<; 2.3 150.00 23.5 2tJO. 0.0 0,0 0.0 6.7 b.7 
76/0A/1 I 05:00 1.7 150.00 23.5 211(l. 0.0 0.0 0.0 b.7 b,7 

3. 1~52 



ClUPE10AE fAMllv 
OENSrTy(NO./l000 CU M ) 

.-~--------~~~-.-~------------.-.. ---.-~-------~. 
T PH: > TLqE 

SI\.MPLE 
VDLU~~ TEt4Pff(ATUR~ CONDUC II V 11'Y YOll<-~~C 

fTP,T,4~ 
(EXCLLJO NG 

__ D~TE .. _ (HR,MIN) (M)~ (ell 1-1) (OEGRffS C) (I-1ICRO~~QS). r=GGS LARV~f LARVAE JUVENILES fGGtI} 

~~"'Y.-~'" 
_ . .,.-;-,.- -.-. T ... - ...... ~ - .. -.-.... -.- - ... - ........... !---- .. --;-*4If ----~--- -- ... --~ ----~~-~- _._."'."'."--. , 

2«n~ II.Q 76/0R/IL 07;1.\5 -'t~9. \50.00 23.S n~Q o.P 0.0 Q.O 
76/011/12 O/H20 1 • l \50.0Q 23.0 211Q: o~1l 0.0 o.Q 0.0 0.0 
7~/9'l/1~ )1 ; 07 La 150.oq ?3~1l ?lIQ. P.;O 0.0 0.0 D.Q Q~Q 
7/>/Q~/q 1"\;06 2~i )50.90 211; 0 2'.iO~ n·n o.p o~Q Q.o il.A 
76/()f\/l~ 1&;1.\\ L6 lso.OQ ?1I~1l 250~ c.1l 0;0 o~o iI.X ~:l 
7f>/OP.ll~ 19135 I ~ "5 150.00 ?,u.Q 250: Q.1l O.Q b~~ 1~.3 20.A 
If,/OA/q 2; ~Q ,~b 150.0Q 2 3.5 250: !l.O o.n 0.0 2!).Q i?Q~Q 
7b/Ofl/lJ QO; l,q 1.6 150.0Q 23~S ?50: Q;O O~P Q·9 0.9 1).0 
7t>/0P,/l1 al:US -9.9 150.00 i?3.5 ?30: Q~O Q~O 0.9 0.0 Q.9 
7(>/0f}/t~ 06;30 1~/) 1S{I,OO 23.5 ~~Q~ Q.I) 0.0 0.0 Q.O O~Q 
!t>/lllltl7, 0/l;20 ~ ~ 4 150.00 ?3.Q 40. Q.Q 0.0 0.9 0.0 . 0 ~ R 
11>108/17, 1 If 1 ~ 1. 1 150.0j) 23~Q ?50: n:Q 0.0 0.0 0.0 0.0 
7b/oa/17 lll:OO 1 ~ 6 ISO.OO ?3.0 ?'50~ n;p O·A O;Q Q.ll O~A 
Jft,/O~1\ 1 Ihjll2 Lq I'>Q,OO 24.5 2(1). Q~P 0.0 Q.O '1.0 O.A 
7p/00/11 19l1S l' q 

1':>O.OQ 2Ll·n 251)~ n.o Q~{l 0.0 A.O a,p 
76/0B117 l?,20 ;5 150,00 23.Q 25<1: O,fI Q;P (J.I'! 0.0 0.0 
7010Fll18 QO:~'1 .• 1 ISO.Ot) 23.0 21/0: Q~n o.p 0;9 q.~ Q~I 
7b/Ofll1~ 0~:01l 1 ~ 7 150.00 ?3;Q 2ljO; Q.,O 0.0 O~O 13 .q n. 
71;;0 10 A,/l '" 05:20 1 ~ 7 

1')0,00 23.n 250: o;Q p;o O.Q ~·9 0,9 
i6/01lllQ 0~:20 ,9 150,00 23~ Q 2QO, Il~fl 0.1l O~O 0.0 0!9 
16/0fl/lQ l I : 1 'i I ~ 5 150.00 2J.O 250: n·n o~o 0.0 Q.O 0~9 
ib/Ofl/19 14:0~ I . Ll 1') t. on 23.0 ;,>50: (l.n n.o 0.0 n.o O!O 
161011/1 q \1;>;>5 1 .9 j'>2.00 2q~o 250: 0:0 o;p 0.0 p.o 0.0 
lbIOP'/l~ t (l!?7 ~~l 152.0{) 2q,O 21>0: (l,O O~o P.O 0.0 O~A 
1blOfl/l~ .?2: i?0 .Q 159.00 23.S 250: 0.0 !l.O 0.0 A.O O~9 I , 

76/01'1120 01:16 1 ~ 6 150.00 21.\.0 2 110 : n,o 0,,0 0.0 ,6.7 6.1 
7&/OA/?Q OIl:IO t.5 1')0.00 n.o 230 ~ (l,O o~o O~Q t ~. 7 ~.1 
H/O{\I?Q Ob:S') } : ~ )50.00 23.0 230~ p.o 0.0 0.0 1>.0 O~Q 
76/0A/2~ 011:20 \ .5 ISO.OO 22.0 ?50. (t.0 0.0 0.0 0.0 0.0 
76/08124 1 I : 02 2~0 150.00 22.0 260. 0.0 0.0 0.0 0.0 0.0 

3.1-53 



CLUPEIDAE FAMILY 

OENSITY(NO./1000 CU M ) _w~ ___ • _____ ~_. _____ • ________ • ____ • _________ • ____ 

SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONOUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:~lN) (1-1) (CU 14) (DEGREES C) UIJ CROMI-IOS) Ft;GS LARVAE LARVAE JUVENILES EGGS) 
- .......... -- ..... - ... --- .. - ....... -.. --- ... _-.-.-- ..-- .. ---- .. __ ... ---_ ........ ........... .. ---- .. _-- ..... -.... -.. 
76/0P,12q 1):50 1.8 150.00 22.0 250. O~O 0 .. 0 0.0 0.0 0.0 
76/01',/2/J 16:~0 1 .3 153.00 23.0 260. Q.O 0.0 0.0 0.0 0.0 
76/01',/21.1 19:17 I .3 15<).00 23.0 21,0. 0.0 O~O 0.0 0.0 0.0 
76/01',/211 22:00 2.1 150.00 23.0 21>0. 0.0 0.0 0.0 0.0 0.0 
76/0AI2'i OO%/JI\ 1 .9 150.00 211.0 250. 0 .. 0 0,.0 0.0 13.Q 13.4 
7b/OA/25 03:32 1 .7 ISO.OO 2/J.0 220. (I~O 0.0 0.0 13.Q 13.4 
7hIOP./?5 Ob:25 1.2 150.00 211.0 2110. 0..0 0..0 0.0 0.0 0.0 
76/0P./26 08:15 I • I 150.00 2/J.O 2111). 0.0 0 .. 0 0.0 0.0 0.0 
7b/OA/2b lois7 2.0 1')0.00 24.0 260. 0,.0 0,.0 0.0 0.0 0.0 
7b/0",/2b 13;39 2.2 150.00 211.0 250. 0.0 0.0 0.0 0.0 0.0 
7blOAI?6 IbJ30 1. b 150.00 25.0 250. O~O 0.0 0.0 0.0 0.0 
76/01\126 .1 q: 15 I .2 150.00 25.0 260. 0.0 0..0 0.0 b.1 b.7 
7b/ORI2b 22:10 1 • q 150.00 ?<;.O t."'i 0 • O~O O~O 0.0 0.0 0.0 
76/(iRI27 01105 2.3 150.00 2 11.5 250. 0,.0 0.0 0.0 0.0 0.0 
7b10(l.127 03:51 2. 1 150.00 211.5 230 • 0 .. 0 0.0 0.0 b.7 b.7 
76/0Fl127 06:50 1 .4 150.00 25.0 270. 0.0 0.0 0.0 0.0 0.0 
76/0"'/30 OR;50 1.2 150.00 22.0 U50. 0 .. 0 0.0 0.0 0.0 O~O 
76/01'./30 I 1 I 4 1 1.2 150.00 23.0 IJSO. 0.(\ 0.0 0.0 0.0 0.0 
7bIOP.IJO 14:22 1.7 150.00 ?3.0 QSO. O~O 0,0 0.0 0.0 0.0 
7&/013130 17: 11 2.1 ISO.OO 23.0 4')0. (1.0 0.0 0.0 0.0 0.0 
76/0RnO 191'19 I .6 150.00 23.0 IJSO. 0 .. 0 0 .. 0 0.0 0.0 0.0 
76/0/'./30 22:59 1 .4 150.00 23.0 1l50. 0 .. 0 0,,0 0.0 0.0 0.0 
7blOfll"> t 02:10 1 .7 150.00 23.0 460. 0.0 0.0 0.0 0.0 0.0 
76/0fl131 05:0(1 2.0 150.00 22.5 Q65. 0.0 0.0 0.0 0.0 0.0 

3.1-5J, 



MORONE GfNt)S 

OfN5ITV(NO./1000 CU M.) " ______ . ___ ~ ____________ . __ 4_· ___ ~-~ ______ ~--r-·-
S.AMPLE .T.O.1A~ 

, TIM~ .. \ TII?E VOLUME HMPEHAHII?E COt;lDUClIVITY YOlK~S~C (E)(CLUDfNG 
OATF: (HR;I.4f,,!) (M) (CU Ml (oE.GRE~S C) (MICRO':'HQS). fGGS .LAi?V"f LARVAE JUVENILES EGGS 

... -.. ~..,~"" "-T"'7'-~· -~-~ ""' .. - .... "'---""'-r.--"''' w_ ...... T ... "· ..... • -!::~T! ----,..~1'If .. ...--,.-.,. -----n--""- ----...... _-
'16/01.130 061 JS \.3 129.7i b:S 17? 0,0 O~p O~O Q.O Ofl) 
?t>/OIJ/~l 11;30 (,:5 1;?9.71 q ~ 1 177 : o.n 0.0 0.0 0.0 O./) 
7/>/01J~ql lIJj35 ?~} 129.11 a! I! 171l ~ 0.0 0.0 0,0 0.0 O,Il 
7/>/04/01 17;IJO t.~ 129.71 7.b tt": 1).0 (1.0 Q.n Il.G Q,1l 
7b/OQ/Ql ?O:1J5 1 ~ 6 l?9·1) 7~q 1~1I. 1),1) 0,0 0.0 O~O 0,1) 
7t>lOIJ/~1 21:')Q ('.It 129.11 7.~ 16q~ /l.0 0.0 O.Q 0.£1 0.0 
7b/0 /J/02 (l3;00 ?~l s 29. "q 7.0 J 37. Q,Q o~n Q!O ,).1 ;l~~ 
7bll}IJ/02 06:05 ~ • t} 129.71 7.0 IIJ~; o~q Q~n 0.0 0.0 Q,ij 
]bIOI/lOll 11141 1.5 I 2<) • 1J 1./l t 1 7 ~ Q.n o.n 0.0 0.0 °tll 
7t./OIJ/OR p ;~t 1 ~ 9 13/).20 1.0 118 ~ P.1l Q~P 0.0 0.0 0.0 
7b10~/QQ 9Jll0 l~" 1';)9.2-;; 7.CI 106: 1R.1I 0.(1 0.1) /).0 o,q 
71>/0IJ/09 06 1;>0 1 .9 15Q.25 7:Q I 1 /j ; n.Q Q~P 0.1'1 1>.0 1).1l 
7b/QIJ/15 OEl:25 i ~ ~ 12"1.71 q~() I 10. (J.(1 lJ~p 0.0 0.0 0,1) 
7!.>IOIJ/1~ 11 j 26 2.2 129.71 ').1) I 1/\. Q~n Q.(l 0.0 0.0 0.1> 
7Q/l)lJ/t~ L7:28 1 ~ t 12Q.11 9.() 10O~ (I.n Q.,o 0.0 0.0 0.1> 
16/0U/15 20;35 1.f? 129.71 6~O 1(1) ~ C).n <l.p Q.O 0.0 o,~ 
7h/OIJ/\5 ntqil ?~3 11l'i.l(> B:ti 100: o~o <l.P 0.0 .0.0 f). II 
7t>l(J/.Ij 16 92i1l3 <.0 129.1t 8.0 .. 94. n.n 0.0 0.0 1).0 0.1) 
7 p 10 /11 \ {, (l<;;tI/\ 1 ~ 3 129.71 q.D ,q~. Cl.1l CI.o 0.1) 1..7 l.~ 
7b1Oll/\Q OftrllO t • ~ 1115.1t> 9.(1 12~. n.n o.~ 0.0 0.0 0,1) 
16/04/20 00100 1 • /I 1?9.71 q~O 123. 7;l. 0,0 P.o 0.0 Q,a 
1t>lOtl/20 (nios £>~o I ?9. 71 9.0 \21 ~ n.p 0.0 0.0 1,7 7.,1 
16/011120 Ill> Ito 4>.0 129.71 q.o 12Q; O~Q 0 .. 0 0.0 Q.O o.P 
1b/O(j/22 Cl9;55 i.s 15 9 .25 10,5 132 : P~\) 0.0 0.0 0,0 Q;II 
7b/OIlI?2 Pi°':) i ~ 3 192.119 12.0 P2: P.o 0.0 0.0 0.0 o,Q 
7b/OiJ/2~ 1 b J 13 f • 7, 192.IJQ 12.0 13A ~ 0.0 0,,0 0,0 0.0 0.1> 
n/j)iJ/2? 19 i?ft ?l j92. 1J ? 12;5 14/J. 0.0 Cl.o 0.0 0.0 0,0 
?I>/OlJI22 ~?: 10 1 ! 7 IS9.2'i\ 1 1 .0 til 1 • 0.0 0 .• 0 0.0 0.0 0,0 
nIOIJ/2~ Q5:JIJ 2.0 1<;9.25 11.0 \34. ".J 0,0 0.0 0.0 0,0 
7b1O/J/23 08:1J5 2~0 145.16 11 .5 150. 0.0 0.0 0.0 0,0 0.0 

3.1·-55 



MORONE GENUS OENSITy(NO./I000 CU M ) 

----------------.--~---.-~----.-----.--.-----.... SAMPLE TOTAL 
TII-AE TIOE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (ell M) (OEGRfES C) (MICROI-IHOS) fGGS LARVAE LARVAE JUVENILES EGGS) 
"' .. _- .. - .. - .. --.......... . .. -_ .... .. -- ..... _-- .... - .. -------.. - ... -_ .... -_._- ..... - ------ • w. ___ ..... .-.......... 
76/011/29 08:25 1 .4 159.25 13.0 132. C .. O 0.0 0.0 0.0 0.0 
16/04/29 1/1;27 1.£1 159.2'} }1I.0 146. ".~ o~o 0.0 0.0 0.0 
76/04/29 17: 28 1.2 159.25 ILI.o 1')'). (l.0 0.0 0.0 0.0 0.0 
76/00/29 20:30 1 .1/ 159.25 ItJ.O 1St. (l .. O 0.0 0.0 0.0 0.0 
7bI04!2C1 23:32 2.0 159.25 11I.o \49. 0 .. 0 0.0 0.0 18.8 18.6 
7&/04/30 02:34 2.0 159.25 ill.O 135. 1;y,.3 0.0 0.0 0.0 0.0 
70/00/30 05:31 1.5 159.25 14.0 130. 0.0 0.0 (l.0 0.0 0.0 
76/05/03 08:25 1.5 159.25 13.S 151 • ~,.3 0.0 0.0 0.0 0.0 
7b/05/03 II: 1I 0 1 .5 151.00 13. '5 149. 0.0 0.0 0.0 0.0 0.0 
7bl05/03 14:16 2.0 150.00 15.0 155. _0. Q 6.7 0.0 0.0 tJ.7 
7b/0'l/03 16: /17 1. q 152.00 14.0 152. ,9.7 O~O 26.3 0.0 2b.3 
76/05/03 19;30 1 ,4 150.00 111.0 151 • n.} 0,0 b.7 0.0 6.7 
76/05/03 22: 15 1 .2 150.00 13.0 nt. t),.3 13.3 0.0 0.0 D.3 
76/0'l/OJj 00:5'1 1.9 150.00 13.0 t?~ • <,.0 80.0 13. :3 0.0 en.l 
7b/05/0LJ 03:32 2.0 150.00 13.0 12'1. .1'1.0 0.0 4b,7 0.0 I.Ib.1 
]bIOS/Oll 06:10 1. B 150.00 13.0 129. U.3 O~O 0.0 0.0 0.0 
7b/0"i/()" 0(\130 loll 150.00 13.0 153. n.'S 0.0 0.0 0.0 0.0 
76/05/05 11 : III I .2 ISO.OO 13.0 15R. (l.0 0.0 (l.0 0,0 0.0 
76/05/05 14:00 1.6 150.00 14,0 165. S3.3 0,.0 0,0 0.0 0.0 
7/)/05/05 16:4tJ 1.7 150.00 15.0 165. ?(l.0 0.0 0.0 0,0 0.0 
76/05/0S 19: 2J 1 .8 152.00 ItJ.(l I'JA. 1,,.6 0.0 0.0 0.0 0,0 
76/05/05 22:21 1 .1I 150.00 13.0 159. "n .• } 0.0 0.0 0.0 0.0 
76/05/06 01 : 10 1 .5 150.00 1:!..0 143. 0.0 0.0 0.0 0.0 0.0 
76/05/06 03;1I8 2.0 150.00 13.0 13/\ • 0.0 0.0 0.0 0.0 0.0 
76/0')/06 06:25 2.0 150.00 13.0 1113. (I,.Q 0,0 0.0 0.0 0.0 
76/05/07 Ofl:15 1 .6 1.,0.00 13.0 17 /1, - b .• 7 0.0 0.0 0,0 0.0 
76/0')/07 1 \ : 00 1.3 150.00 13.0 1711. ?f,.7 0.0 0.0 0.0 0.0 
76/05/07 13 i 115 1 • t 150,00 13.0 175. 13,.3 0.0 0.0 0.0 0.0 
76/05/07 I b: 1 b 1 • 1I 150.00 111.0 17f1 • n. ) 0.0 20.0 0.0 20.0 
70/05/07 18i56 2.0 150.00 14.0 lAS. n. ) 0.0 D. :3 0.0 13.3 

3.1-56 



MORONE GENUS 

OENSITYCNO./1000 CU M ) 
--.------~~-"--.-"-.-.--.. -~.-------... ---.--.--. SAMPLE TOTAL 

TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUOING 
DATE (HRiM1N) (M) (CU N) <DEGREES C) (MICROMHOS) EGGS .. 14RVAE LARVAE JUVfNILE:J EGGS) -_ .. _-.-. .......... - .... --_ .... ...-----_ ...... - ..... --..... ---_ .. ---. ---- .. ~ .. - .. -_ ..... ...... ----- .... -----...... 

7b/O5/07 21::55 I .7 150.00 13.0 t 76. ?h~7 b.7 b.1 0.0 13.4 
7b105/08 00;21 1.3 150.00 13.0 160. 0,,0 0.0 0.0 0.0 0.0 
1b/OS/OS 03:14 1.3 77.00 13.0 143. /)",0 0.0 0.0 0.0 0.0 
7b105/1/) 01.1:20 2.0 150.00 14.0 lbA. O.Q 0.0 40.0 0.0 40.0 
76/05/10 11 : 00 1.9 150.00 14.0 th7. I). J 0.0 53.3 0.0 '53.3 
76/05/10 11:50 1 .3 150.00 14.0 164. 110,,0 0",0 0.0 0.0 0.0 
76/0")/10 17nS 1.2 150.00 13.0 147. 5;.3 b .• 7 b.7 0.0 LJ.4 
76/05/10 20;55 2.2 150.00 13.0 152. ?O.(l 0.0 13. J 0.0 13.3 
7b/05/10 23:46 2.1 150.00 14.0 1Ub. b6.1 Q,,7 b.7 0.0 13.4 
16/0')/11 O?~SO I .4 150.00 13. '5 1;>9. 106 .. 7 0_0 b.7 0.0 b.1 
7b/05/11 0,):10 1.2 150.00 13.0 12b. 76.7 20.0 b.7 0.0 2b.7 
76/05112 11; 10 2.1 150.00 14.0 1117. ?O~O 0.0 4b.7 0.0 4b.7 
7b/05/12 III t as I. '5 150.00 14.0 \LIb. ~O.O H. J 2b.6 0.0 .59. q 
7b/05/12 17,00 1.2 1':>0.00 14.0 IUb. n~3 0.0 2b.1 0.0 2b.1 
7bl05112 19,118 1 .5 150.00 1/1.0 1113. IPh.1 b r 7 40.0 0,0 46.1 
70/051 t 2 22~30 2.1 150,00 IlI.o III q. i!1>._ 7 20~0 b.7 0.0 2b.7 
76/05/13 o t % 22 t • q 90.00 ttl.O 135. :n~ ) 22.2 :B.J 0.0 55.5 
76/05/111 OR:35 1.2 150.00 111.0 Illb. Q.(l 13.3 113.3 0.0 126.b 
7/>105/! II 11: 20 1.9 150.00 15.0 143. 1!l0.O 0.0 26.7 0.0 26.7 
7tJ/05/14 \ /j: 10 2.0 150.00 15.0 1 U t • 11 ' .• 3 0.0 b.7 0.0 b.7 
76/05/1i1 17:00 1 .Il 1')0.00 15.0 \112. 10b.7 0.0 13.4 0.0 13.4 
76/05/111 19:50 ! .0 150.00 15.0 It12. 53.3 0,0 26.1 0.0 26.7 
7bI0':>/11l 22~1I5 2.0 1')0.00 15.0 14? 66.7 0.(\ 0.0 0.0 0.0 
H>/01j115 011110 2.11 150.f10 14.5 131. .~t>.7 0.0 0.0 0,0 0.0 
16/05/15 011:10 1.9 155.00 15.0 132. 21?Q 0.0 0.0 0.0 0.0 
7b/05/15 07: to t ,3 150.00 111.5 13 \. /Jb.1 b.7 0.0 0.0 6.1 
Ib/05/17 Oil: :B 1.4 150.00 15.0 lilS. 21>0 .• 0 13. J 0.0 0,0 13.3 
76/05117 It; 1 b 1.3 150.00 15,0 It19. IlIb.7 O~o 0.0 0.0 0.0 
76/05/17 Bt52 2.0 lso.on 1').0 152. _o.0 0.0 b.7 0.0 6.7 
76/05/17 16,30 2.2 150.00 17. (l 1')3. 73. ~ 20.0 26.7 0.0 46.7 

3.1-57 



MORONE GENUS 
DENStTY(NO./IOOO CU M ) 

"~-.. ---~---~----------.-~-----------------.-.... SAMPLE TOTAL 
Tlt-AE TIDE VOLU1>IE TEMP[RATtlRE CONQUCTIVlTY YOLK-SAC (EXCLUDING 

OATE (HRiMIN) ("1) (ClI M) (OEGRHS C) (MTCROMHOS) F~GS lARV4f LARVAE JUVENILES EGGS) 
---- ... --., .. ------- - .. - ..... -_ ........ _-- .... - -- ... --- ... -- .. -- - ..... - .... .. -....... -. -_ .. --- ........... - ...... _ ...... -_ ... -.-
76/05/17 lQ:21 1.5 150.00 16.0 151. 11\1),.0 c .• 7 26.1 0.0 :55.4 
7blOS/17 22: 12 1.3 150.00 16.0 150. hO~O 13~ :5 46.7 0.0 bO.O 
76/05/18 OO~55 1.9 150.00 15.5 136. 2P'{I.O tlO.O tlO.O ·0.0 80.0 
76/05/11l 0~:1I0 2.1I 150.00 16.0 137 • 00.0 b.7 lIO.O 0.0 4b.l 
7bl05/16 06:29 2.0 150.00 16.0 1110. 4"n~ ) 20.0 20.0 0.0 40~0 
76/05/19 011:110 1.5 150.00 15.0 IIlII. 7.?O~O 0.0 40.0 0.0 40.0 
76/05/1Q 1\ : 7.5 \.2 150.00 15.0 IS?. tn. :5 0.0 53.1 0.0 53.3 
76/05/1Q 14128 1.3 150.00 15.0 156. cf./>7 O/>O 53.4 0.0 53.4 
16/05/\Q 11:2) 1.8 150.00 15.0 I Sil. ")f, .• 7 0.0 20.0 0.0 20.0 
7bl05/1Q 20:23 1.5 150.00 16.0 160. lIh._ 1 (\.0 66.1 0.0 bb.1 
7bl05/19 23:36 1 .2 150.00 15.0 I'lL ·B .. 3 6,.7 b.7 0.0 n.1I 
7b1{)5/20 02:28 1.5 150.00 15.0 till. 6.7 26.7 113.3 0.0 ItlO.O 
76/05/20 05: 1 1 1.8 150,00 15.0 145. ~,., B.3 36b.b 0.0 379.9 
76/05/21 08:2(1 2.1 150.00 15.0 11l7. 13.1 0.(\ 120.0 0.0 120~O 
76/05/21 11 120 1.6 150.00 16.0 152, HO.O 0 .. 0 6.7 0.0 b.7 
76/05121 t 4: 11 1 • II 150.00 16.0 161l. ?o.o 6 .• 7 flO.O 0.0 86.7 
7b105121 17:05 2.0 150.00 16.0 159. 1) .. 0 ··B~lI 126.7 0.0 IbO.l 
76/flS/2\ 20;00 2.6 150.00 15,0 152. n~3 _0.0 20.0 0.0 20.0 
76/05/21 23:00 1.7 150.00 15.0 1(19. 5,.3 13 .. 3 53.3 0.0 H.b 
76/0"'>/22 01:50 1.5 150.00 15,0 Dc. 1. 3~:\ 2b.7 26.7 0.0 53.tl 
76/05122 04;37 1.7 150.00 15.0 lt8. YL3 6.7 1116.7 0.0 153.4 
76/05/24 o~:tO I • II 150.00 14.0 150. Il(l._ 0 20.0 13.3 0.0 H.l 
76/05/211 10;42 1 • B 150.00 15.0 15\ • /Jo.o 0.0 0.0 0.0 0.0 
lo/OS/?ll 13:20 I .5 150,00 15.0 IS? n.1 0.0 0.0 0.0 0.0 
71.>/05/24 11,:05 1 .3 153.00 Il1.0 150. ?I> • 1 0 .. 0 6.5 0.0 6.5 
7&/05/2lJ 1 Q r to 1. q 155.00 111.0 11l8. 51:1.\ 0.0 0.0 0.0 0.0 
76/0-':'/2 11 21; 118 2.2 150.00 15.0 151. ?O.O 0.0 0.0 0.0 0.0 
7b105/t!5 01: 05 1.8 150.00 14.0 13ft • "\"\ .• 3 0.0 0.0 6.7 b.7 
76/05/25 0IJr05 1 • II 150.00 111.0 132. hO.O 0.0 6.7 0,0 6.7 
76/0')/26 08:01J 1.8 150.00 ill.O tllO. ?b.7 0.0 0.0 0.0 0.0 

3.1-58 



MORONE GfNUS 
OENSITY(NO./1000 CUM) 

~-~-.-----------.---.---.-~-----.. ----.-----.. -.-SAMPLE TOTAL 
TJMf TIDE VOLUME TfMPERATlIRf CONOUCT IVJTY YOl.K-SAC (EXCLUDING 

OATE (HR:MJIII) eM) (eu M) (OEGREES c> (MICROMHOS) €GGS LARVAE LARVAE JUVENILES EGGS) 
w_ .... ____ -- .. _--_ ... .. ---.- ..... -.,,----._- w ......... _ .. _ ... ~ ..... ---- _ ............ -- -..... -- . -.--- .... .-.------_ . 
76/0512& loilll 2.1 150.00 14.{l 133. 60.0 6.7 0.0 0.0 b.7 
76/051Z6 13:34 1. B 151.00 14.0 1111 • bb~2 0.0 b.b 0.0 b.b 
1b105/26 1&:32 1.11 151.00 Ill.0 139 • _o .. 0 0.0 b.b 0.0 b.b 
71>/0<)/2& 19:50 I .7 100.00 111.0 n:s. 70.0 0.0 0.0 0.0 0.0 
7bI05/?b 21:40 2.3 150.00 14.0 135. 1:> .. 7 0.0 13.3 0.0 13.3 
76/05/27 02:10 1.8 150.00 14.0 1211. 'i"S.1 0.0 6.7 0.0 b.7 
7t,;oc:,/27 05:00 1.3 150.00 13.0 123. UO.('I 0.0 6.7 0.0 b.7 
76/05/28 08:06 1.5 150.00 IlI.O IbO. ;>6,.1 0.0 0.0 0.0 0.0 
76/0Sl?8 10;50 1.8 150.00 llJ.O 170. (,'0.0 0.0 0.0 0.0 0.0 
76/05/28 B:45 t.'" 150.00 111.0 158. 73. 'S 0,0 0.0 0.0 0.0 
76/05/28 Ibr45 1.2 15/).00 1£1.5 t6? lO6~7 0.0 0.0 0.0 0.0 
76/05/28 19: 53 1 • £I 150.00 1/J.8 155. tl\'i~q 0..0 12.8 0.0 12.8 
76/0<i/?f3 23:08 2.2 150.00 ItI.O 150. 110.0 0.0 0.0 0.0 0,0 
7bIO<i/2c:j 01;57 2.1 150,00 111.0 155. 1;>1, " 7 0.0 b.7 0.0 b.7 
76/05/29 011:55 1.5 150.00 111 • 0 165. 19'5.3 0.0 0.0 0.0 0.0 
16101./01 O~: to 2.3 150.00 IIJ.O tiIO. lOb.7 0.0 20.0 0.0 ZO.D 
76/(16/01 0&:20 1 .6 150.00 14.0 150. 300.0 O~O 13 • .1 0.0 13.3 
71>106/01 09:'35 1 • '3 150.00 15.0 153. lab.7 0.0 13.3 D.O n.l 
7b/Oh/OI 12; t 8 1.7 150.0(l 15.0 171. lJ~~3 0,.0 0.0 0.0 0.0 
76/06/01 15;04 2.1 )/J9.00 15.0 178. 5,\ .. 7 0.0 20.1 0.0 20.t 
16/06/01 22:25 1.3 159.00 IS.o 211b. 6?.9 0.0 0.0 0.0 0.0 
76/06/02 08:0/\ 1./J 150,00 15.0 .qqqq. tn. 'l 0.0 0.0 0.0 0.0 
16/06/02 10:50 1 • '3 150.00 14,0 1 71 • 'B. '3 0.0 D.ll 0.0 13. II 
1/)/06/02 13:23 1.9 150.00 15.0 1 B. 11:10.0 0.0 20.0 0.0 20.0 
76/06/02 \ 7: 15 2. I 150.00 15.0 169. 1116.7 0..0 :n.a 0.0 :n.4 
76/06/02 20:011 l.t. 1'.)0.00 15.0 155. lIn.'\ 0.0 13.3 0.0 13. J 
76/06/03 00:25 1.9 150.00 15.0 11lll. 1J),3 /).0 0.0 0.0 0.0 
76/06/03 O~ i 15 2.1 150.00 15.0 141. l?O.~ 0.0 8b.7 0.0 86.7 
76/06/03 0&:00 2.0 150.00 15.0 1411. '00.1) 0.0 1.\6.7 0.0 lIb.7 
76/06/(\L1 011153 1.5 150.00 15.0 155. 3116.7 0.0 13.1 0.0 D.l 

3.1-59 



MORONE GfNUS 

DENSITV(NO./1000 CU M ) 

---~--"--.---... -----------~--.------------.--.--SAMPLE TOTAL 
TJME TIDE VOlmlE TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:MJN) eM) (Cli /-I) (DEGREES C) (MICPOMHns). I;t,GS LARVAF LARVAE JUVENILES EGGS) 
... --- ......... ... -... - ....... - ..... _ ... ...- .. _-- ..... -... .. .. ---- ... ----- .. -.. -.~ .. - _.---- . ...... _- ....... .... - ........... 
76/0bl01l 11: H 1.2 150.00 15.0 158. t il~ .• 7 0.0 33.! 0.0 :B.J 
76/0b1OU 111: 1 S 1. '5 151.00 Ib.O 15 11. 1?fI~ 8 0.0 0.0 0.0 0.0 
76/0bl04 17;50 2.0 IS0.00 Ib.5 IbO. tn .. 3 6 .• 7 13.3 0.0 20.0 
7bl06/01J 19:58 1.7 151 .00 it,. 0 150. 2Q6.0 0.0 H. t 0.0 H.l 
76/0blOU 22 j 12 1.3 150.00 tt,.O lU9. 59b .. 1 0.0 73.3 0.0 73.1 
76/06/05 01 sO 0 J .3 150.00 16.0 1110. ?o.o 0 .. 0 2b.1 0.0 2b.7 
7bl06/05 0'5:50 t .9 150.00 16.0 137 • t80.0 0 .. 0 :n.3 0.0 :B.1 
70/06/01 08t15 2.0 1'}0.01) Ib.O 1511. 'n.3 0,0 0.0 0.0 0.0 
7blOO/07 loil<} 1.5 150.01) 16.0 lid. 176.7 0.0 20.0 0.0 20.0 
76/0bl07 13 :20 1.0 150.00 17.0 163. 0,3 0 .. 0 b.7 0.0 6.1 
76/0b107 15:55 I .0 ILlB.OO 17.0 1 td. 40 .. 5 0 .. 0 7l1.1 0.0 71l.J 
76/0b/O7 tAilS 1.8 11)0.00 17.5 162, I?Q,.7 0.,0 80.0 0.0 80.0 
71>10b/07 21: oS 2.0 150.00 17.0 155. 41:> .. 1 0 .. 0 0.0 0.0 0.0 
"6/06/07 23:55 \ • (I 150.00 18.0 145, 30t> .• 7 0.0 H.II 0.0 H.ll 
76/0b10f! 02: IjO 1.2 I~O.OO 11,0 n1- 1J1:>.7 6,7 lI6.7 0.0 53.4 
76/0b/0f.! 0'5:25 1 .5 150,00 17,0 B"- 'i!>h~7 0.0 60.0 0.0 60.0 
7b/Ol>/09 O~: 12 t ,9 150.00 17.0 I SEI. 1'.3 O~O :B.3 0,0 33.3 
71>/0bl0Q 10:56 2.0 150.00 IfI.O 1b lJ • I?(\~{l O~(I B.3 0.0 33.1 
76/06/0'1 13;111\ t .4 127.00 18.0 I b 1 , Ifl9.0 o~o b3.0 0.0 63.0 
16lObl09 17t25 1.1 150,00 18.0 157. 'H>.7 0.0 20.0 0.0 20.0 
76/06/09 20i05 2. I 15'i.OO 18.0 tbn. 9/:> ' 8 0 .. 0 25.8 0.0 25.6 
76/06/0'1 23ioo 2.3 150.00 18.5 16l1. 20.,0 b~7 b.7 0,0 13.4 
76/0bl 1 0 02:45 I .7 150.00 18.0 141- 2?6.1 6~7 26.6 0.0 33.3 
76/0b/tO o Ij: 30 t .3 150.00 18.0 14 I • :n~J 0,0 6.7 0.0 b.1 
76/06/11 08110 \ • II 150.00 lf1.0 1~0. 1 n.3 0.0 0.0 0.0 0.0 
76/06/11 10:4'1 2. I 150.00 19.0 150. lit> .. 7 0.(1 33.3 0.0 B.l 
76/0bl11 13: 32 1,8 150.00 19.0 150. 1111).7 0 .. 0 139.9 0.0 139.9 
76/0611 t It, i I t I .3 150.00 \9.0 15(1. n3. } 0.0 Ib6.7 0.0 lbb.l 
76/0blll 19:20 I .1 150.00 19.0 150. \1)6 .• 7 0.0 66.7 0.0 66.7 
7b/Ob/1t 22 :58 2.0 150.00 1t~,5 1')0. B,l 0.0 26.7 0.0 21:>.1 

3.1-60 



MORONt GENUS 

DEN3ITY(NO./1000 CU M ) 

.-.----------.-------.. ------.---~-.-------.... --SAMPLE TOTAL 
TT/.If TIDE VOLUME TEMPERATUllf CONOllCTlVlTY YOlK .. SAC (EXCLUDING 

OATE (HR:MIN) (M) (CU M) (DEGREES C) (MtCROMHOS) FroGS LARVAF LARVAE JUVENILES EGGS) 
..... "" .... --. . - .. _---- . - ... -.. ... -.-....... - -----......... -- ---- .. ----:---- -.- .... ........ _-.-- ----_ .. -.-
1t>/Ob/12 00111'5 ?II 150.00 19.0 150. ?O~O 0.0 1110.0 0.0 140.0 
7b10b/12 olills I • e 150.00 19.0 150. IQ'.3 0.0 lIb.7 0.0 4b.7 
76/0b/ll1 011: 15 t.3 150.00 lQ.O 150. 'no "\ (\.0 173.3 0.0 173.3 
1610b/l11 10!S9 1. S 150.00 19.0 150. ;>0.0 0.0 153.3 0.0 153.3 
76/0bli1l 13 r H 2.0 150.00 19.0 ISO. 116 .. 7 0.0 153.1I 0.0 153.4 
16/06/1/J 17:35 1.9 150.00 20.0 1')7. 9"5 .. 3 0.0 3l'.b.b 0.0 36b.t> 
H/Oh/l1! 20:56 1.3 150.00 20.0 156. 110 .. 0 0.0 7.0b.b 0.0 20b.1> 
7blOh/ill 23; '~8 1.8 150.00 20.(\ 148. Iq3.~ 13.3 200.0 0.0 211.3 
76/0bl15 02:30 2.2 150.00 20.0 liB. ?b.7 0.0 33.3 0.0 33.3 
76/0b/15 05t15 1 .8 150.00 20.0 11l11. 1116,.7 0.0 139.9 0.0 139. <) 

7bl(\b/lb 08t1 0 I • :5 150.00 20.(\ 166,. tOI>,.1 O~O tB.3 0.0 173.3 
7blOb/16 10;52 1 .2 150.00 20.0 171 • ')~.~ 0.0 80.0 0.0 80.0 
H/Ob/tb 13 r 38 1 ,8 150.00 22.0 175. 13 ~." ~ 0.0 13.3 0.0 73.3 
76/0bl16 Ih;20 2.0 150.00 23.0 17A. 60,.0 0.0 IA6.7 0.0 16b.7 
7b1Ot.1t6 19: O! 1.8 150.00 21.0 174. lAh,.? 0.0 126.7 0.0 12b.l 
76/06/16 23 J to 1 • II 150.00 21.0 Ib5. 41) .. 7 0.0 t3.3 0,0 13.3 
76/06/17 02:0') 2.0 150.00 21.0 I MI • 93.3 0.0 366.7 0,0 Jbb.7 
7b/Ohl17 0/JiS5 2.1 150.00 21.0 20b. , ?h. 7 0,.0 80.1 0.0 80.1 
76/0b/18 08;20 1,5 150.00 21.0 150. 153,.3 0.0 126.7 0.0 12b.7 
16/06/18 11 : 09 1 • 1 150.00 21.0 150. ?1I .• 7 0,.0 lIb.7 0,0 146.7 
76/06/18 l~t'il 1.4 151.00 21.0 150. 33.1 0.0 152.3 0.0 152.1 
76/0b/18 16 i I~ 0 1.9 152.00 22.0 1';0. ~5,.A b.b 16/1./1 0.0 171 .0 
76/0b118 2?,2S 1 .4 150.00 22.0 150. Q3 .. 3 0.0 340.1 0,0 311 0 ,1 
76/06/19 01~15 1 • /I 150.00 2?0 150. 53,.3 0.0 /lM.7 0.0 1I8b.7 
]bIOh/l q Oil: 10 t .9 150.00 22.0 150. ?h.7 0.0 260.0 0,0 2bO.0 
7b/06/21 01"1: 15 1 .8 150.00 23.0 155. _ h ,.7 0.0 626.1 0.0 626.1 
76/01,/21 1 I ; 0 1 1. '5 150.00 22.0 155. 0 .. 3 0.0 /ltlO.O 0.0 480.0 

~ 
7blObill 11:51 1 .2 \61.00 22.0 155. O~O 0 .. 0 137.7 0.0 13 7.7 
76/06/21 16:50 1.5 157.00 21.0 1~2. P.7 0",0 223.0 0.0 223.0 
161061e1 lq:45 2.0 150.00 23.5 17b. 0.0 0.0 2bO.l 0.0 260.1 

3.1-61 



"lOR ONE GENlIS 

DENSITYCNO./1000 eu M ) 

-~--------.---.---.-.-.-----.-~--------.-.--.-... SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURf CONOUCTIVITY YOLl(-SAC (EXCLUDING 

OATE (HR:MIN) (M) (eu M) (OEGRHS C) (MICRO"'HOS) . EGGS LARVAE LARVAE JUVENILES EGGS) 
- ....... ---.. _ .......... _-- .......... ... ..... -... ~- .. -... - ......... - ... ---- .. -- .. _-- .. - -_ .... -- .... _-- ....... .-.... ----.... 
7blOhlZI 22:lQ 1.9 150.00 23.0 115. 0.0 0,"0 2Ab.7 0.0 26b.7 
7blObl22 01 J 20 1.5 150.00 22.0 16 ll. n)O"$ 0.0 28b.6 0.0 28b.b 
76/0"/22 OllrlO I .ll 150.00 22.0 159. 0,0 0.0 "in.l 0.0 533.3 
76/0&/2"'> 06:15 1.8 150.00 23.0 160. bt"7 0 .. 0 1153.4 0.0 453.4 
76/06123 11:06 1. b 150.00 23.Q 183. 0,,0 0.0 333.3 0.0 3H.l 
76/06123 13:i.lo 1 .3 150.00 23.0 174. b .. 7 0.0 206.7 0.0 20b.7 
76/06/23 1&;411 1.3 160.00 23,0 ISll. 0 .. 0 0.0 1711.9 0.0 174.9 
H/Obl2!. 19: :n 1.9 161.00 23.5 lEI.!. (l.O 0.(\ 71l1.3 0.0 711.1.3 
76/0bl211 01130 I .7 150.00 211.0 1110. 0 .. 0 0.0 Illl6.7 0.0 llllb.7 
76/06/Z11 Oll; 15 1 .3 150.00 23.0 117. 0,0 0.0 480.0 0.0 460.0 
7blOhl25 01l:?0 1.6 150.00 24,0 160. 0.0 0.0 200.0 0.0 200.0 
76/0b125 11 :11 I.CJ 150.00 24.0 lbO. 0.0 0.0 tCJ3.li 0.0 19J.q 
76/06125 H:51 1 • b 150.00 211.0 160. b.7 0.0 353.4 0.0 353.4 
76/06/25 16:1J5 1 .3 15 11.00 2u.o 1M. n.o O~O 1I02.b 0.0 402.6 
76/06/25 22;20 2.2 150.00 24.0 11:\5. (I~Q 0.0 820.0 0.0 620.0 
76/06/26 01 : ~o 2.0 150.00 24.0 161l. "',.1 0 .. 0 506.6 0.0 506.6 
76/06/2& 01l:23 1.5 1'10.00 2u.o 170. 13.3 O~O 553.4 0.0 553.4 
16/0hl28 17:00 loS 150.00 25.0 172. 0.0 0.0 Ill6.6 0.0 lQ6.b 
76/0b1ZPo 20:55 1 .3 150.00 25.0 Itl7. n,.1 0.0 226.7 0,0 226.7 
76/0bleli 2\:1I') 2.2 150.00 25.0 lQ4. r.,.7 0.0 146.7 0.0 146.7 
76/01.>/29 05:~2 I.b 150.00 2':>.0 186. LO 0.0 66.b 0.0 b6.6 
76/06130 0~120 1 .3 150.00 25.0 il17. 0.0 0.0 60.0 0.0 60.0 .. 
76/0bl30 1 I 1 I 1 \ .7 150.00 26.0 227. 13.3 0.0 60.0 0.0 bO.O 
76/06/30 13151 2.2 150.(\0 26.0 2<'3. 0.0 0.0 :B.3 0.0 B.l 
76/06/30 1(>1<14 2.1 lbO.OO 25.5 216. 0.0 0.0 1118,7 0.0 QlB.7 
76/1)6/30 lQ:')4 I .5 150.00 25.0 223. 0.0 0 .• 0 40.7 0.0 46.7 
76/06130 22 :55 1.8 150,00 25.(1 2?5. 0.0 6,.7 120.1 0,0 126.6 
76/07/01 o I 135 2.1l 72.00 25.0 160, 0.0 0.0 6q.5 0.0 69.5 
76/01101 05:23 2. I 150.00 25.0 -qqoCJ. 0 .• 0 0.0 653.1.1 0.0 653.4 
16/07/02 08:20 1 .5 150.00 25.0 27Q. 13. ) 0.0 40.0 0.0 40.0 

3.1-62 



MORONE GENUS 

DENSJ~~(NO./l000 CU ~ ) ~ __ ~ ___ ~_. ___ . __ ~ __ ~ _________ . ___ . ________ ~.--1 __ 
SAf'lPLf - /. TO,Ht 

(.,qME.>1 PQE YOLUM~ TfMPEPAtlJP~ CO~JDUCT.I\(ITY YOLl(~S~C (E X,c~~JO NG 
OAn (HR;~HJ) (ML reu M) (DEGRHS () (MICROIAHr)S) I;GGS LARVAE LARVAE JUVENILE3 EGGS) 

:,r';'-:"~~T -........... ~- "" .... ,. .,.-,.. ...... -_ .. .,--".-- .. - -_ ... - ..... --- .. - -.'T-'" --.-..... - .... ,. .. -;- ---.-" ..... - .... ".--)--, 
1 ; ~ 2S~1'l ?:S~~ 

. I 

7f>/f/7/0?' 11; Of! 150,OQ .9.~ O.p B~.7 1).1) ,~b. 

76/07/02 1':51 c.Q Isq.Of') 26:Q ~37~ h.~ 0.0 44.0 0.0 qq.,! 
7bl07/02 16;«2 c.l jqQ,OP Z6.Cl n4~ Q~9 0.0 lBl.a 0.0 18l.'! 
1t./fl7/02 1?i 3S l~5, 150.00 25.0 ??,8 : 1'/.1'/ 0.0 .O6~~ A.O lOt..l 
7bl07/0a 2 t 20 -?~ IS Q • oq 25:0 n3~ Q~9 o~p 157~J n,o 1~7.~ 
7blO7/0J o t : 2~ t • 7 150,(1) 25.0 (2q~ Q.Q o.~ 0 I?O.O f)~O J?o.Q 
1t>10110~ 04:0Q 2:1 150.00 2«.5 22(>: o~o n.p 46.t> n.!) ,pb •• 
1b/Q7/07 08:\~ ?~O 150.00 26.0 ?5l~ fl.p o.p \ :. b. 7 0.0 1 I" b, 7 
10/07/01 1 \ I t 1 l .7 150,00 26.0 211(>: (l.Q o~p "lib.] Q.O ,flo. ~ 
76/07/01 1~;57 t.~ l~O.OO 2&.0 21)O~ n~o O.P 6.7 0.0 . t: 1I,:l 
76/07/07 11! QO 1 • II 187.00 iH. t 0 223, 0.0 o·r 121 ,II 10.l ,32,1 
7/>/01107 ?O;2(l ?:S 150,00 2b.0 227, o.Q 0.0 53.3 o~o .. 53,3 
71,/07/01 ?,:\2 (.2 150.01) 25.0 22111 .O~f) 0.0 11>0.0 60.0 lpo,O 
7bl01108 02;3Q 1,5 150,00 26,0 214, D.O 0.0 b.1 2b,1 ,';B,~ 

76/07/08 o(.! 1 , 1 .5 1':i0.00 2S.0 200. o~~ O~O . 26.6 0.0 .2b,b 
7hlO7/0Q 01);20 I ~ I} 150.00 21l.0 (,37: .O.Q 0.0 0.0 0.0 . 0,0 
7bl07/09 11 ~ 20 i'.0 150.00 27 ~ 0 2:){l: I)~O 0.0 13.4 0.0 ,13,-. 
1b/07l0q 1 4 : 11 1 ! II 150,00 26.0 ?3,)~ 10.<1 0.0 D.() 6.7 ., fl, 1 
76/07/0(1 17: l2 1 • t 150.00 26.1) ?H: p.Q O~O .13.~ q.l IdO,9 
H/07/0Q 1'1;50 I ~ fl 157.0Q 21:>.0 (37: n~n n.o 19.1 31.8 ~o.~ 
7to/07/0ct 2?;IJO ~.2 150,00 ab~5 (5\ : 1l~0 0.0 /0. (\ 2b.'; ~b,~ 
71>/0711~ 99 ;.j'S i .5 150,00 in.o 2il9. .0.Q 0.0 . b. 7, n:u ~o,1 
7b107/1~ \?; 1 ~ 2.1 150,On 26.P 2ilL O.Q 0.0 0.0 0.0 .0,0 
76/07/12- \'ljQ8 loy 150.00 26.0 21J3~ jl.Il 0./1 -.:6.1 6.7 

'. 3. ':I I . 

76/07/12 \R:50 l' 1 
iso.oo 26.0 21.10. P.o 0.0 .0. Q 0.0 "Q.9 

76/07/12 211 ilO • 5 iso.oo 25.5 223 • O.Q 0.«) I b.7 n.l ,60.0 
1b/07/1~ 01100 2~2 150.011 ?5.5 Z16~ 0.0 0.0 0.0 b6.7. pb.l. 
n/07/1 ~ 011:20 i : <} 150.00 2~,O 21 1 ~ 0.0 0.0 .20.0 2Q.Q ' It 0 ~" 
76/01/J :5 07:2t 1 ~ 3 150.00 25.0 21.0. .0.0 0.0 0.0 b.7 ,. b. 7 
76/07/11.1 08:20 1.3 150.00 2S,O 22). 0.0 0.0 0.0 0.0 0.0 

3.1-63 



MORONE GENUS 

OENSITY(NO./1000 CU M ) ____ ~_~. _______ .w ___ ~~M ____ M __ • _____ •• ~._. _____ •• 

SAMPLE TOTAL 
TIME TIDE VOLUME TEMPfRATURf CONOUCTIVITY VOLK-SIIC CEXCLUOING 

DATE CHR:MYN) (M) (CU M) (DEGREES C) (MrCRO,."HOS). Er.GS LARVAE LARvAE JUVENILES EGGS) 
.... - ........ .. - .. _- ..... - _ .......... -_ .. -----... - . .. ---------- --~- .. --~ ------ .. -_ .... - ... _- .----- .... ---
16/07/14 11:11 1.6 150.00 25.0 21R. Q .. O 0,.0 13.3 6.7 20.0 
7bl07/t4 13;53 2. t 1st.OO 25.0 2111. 0.0 0.0 0.0 31.1 :B.l 
76/07/14 Ib:45 2.0 159.00 25.0 221- 0 .. 0 0.0 37.7 0.0 37 .1 
76/07114 20:12 1 .3 156.00 25.0 22\ • 0 .. 0 0.0 12.8 12.8 25.b 
76/0111'1 23nO t .8 150.00 25.0 2\3. 0.0 0.0 0.0 20.0 20.0 
7bl07lt5 O?l!.O 2.3 150.00 25.0 203. 0,,0 0.0 b.7 0.0 6.7 
70/07/15 05:25 1.8 150.00 25.0 125. 0.0 0.0 b.7 b.7 13.1l 
76/07116 O~:20 I • II 150.00 2S.0 225. 0.0 0.0 0.0 0.0 0.0 
71>/07/16 1 I : 0 II I .3 150.00 25.0 220. 0.0 0.0 0.0 D.l 13.1 
7&/07/1& 13:'It> 1.9 \50.00 25.0 222. 0 .. 0 0 .. 0 0.0 0.0 0.0 
76/07116 16t45 2.2 150.00 25.0 227. 0.0 0.0 0.0 20.0 20.0 
7bl07l16 l'lr27 1.9 \')0.00 25.0 no. 0.0 0.0 0.0 20.0 20.0 
76/07/16 22: 25 1 .4 150.00 25.0 216. 0.0 0.0 0.0 D.l D.l 
7hl07117 01: 20 1.8 150,00 25.0 194. 0.0 0.0 0.0 40.0 40.0 
76/07/\7 Olq ?6 2.1 1')0.00 25.0 cOO, 0.0 0,0 0.0 20.0 20.0 
70/07/1Q 011:20 1.5 150,00 25.0 no. 0..0 0.0 0.0 lO.O 20,0 
7bl07/19 I! flO 1 • 1 150.00 25.0 215. o~o o~o 0,0 0.0 0.0 
76/07/19 14 f 0 1 1.2 152.00 2S.0 21 1. 0 .. 0 0.0 0.0 0.0 0.0 
76/(17/19 1f:,~5S 1.8 220.(10 2'),0 215. (.l.0 0.0 4.5 Q.l 13.b 
76/07llQ 20:(10 1. q 150.00 25.0 217. 0 .. 0 0.0 13.4 33.3 4b.7 
7b107/!Q 23:35 1 .4 150.00 25.0 210, 0.0 0.0 0.0 4b.7 4b.7 
76/07/20 02:45 1.3 150.00 25.0 19U. 0,0 0.0 13.4 80.0 93.4 
76/07120 06100 2.8 150.00 25.0 21)0. 0.0 0.0 0.0 b.7 6.7 
76/07/21 013:12 1.8 1">0,01) 25.0 ZZt. 0 .. 0 0.0 0.0 0.0 0.0 
76/01/21 1\:05 t.5 150.QO 25.0 219. 0.0 0.0 0.0 0.0 0.0 
76/07121 13:50 1 , 1 150.00 25.0 21R. (1.0 0.0 0.0 0.0 0.0 
76/07121 16:35 I .5 150.00 2').0 liB. (\.0 0,0 0.0 6.7 6.7 
76/07121 1 q I 311 2.0 150.00 25.(\ 211', (\.0 0,0 0.0 13.3 13.3 
76/(\7/l1 22': 20 1. q 150.00 25.0 222. 0.0 0,,0 0.0 60.0 60.0 
7&/01122 01: 20 1 .4 150.00 25.0 226. 0.0 0.0 0.0 20.0 20.0 

3 . .l-61l 



MORONE GENUS 

OENSITy(NO./tOOO CU M ) ________ -._._~~ ___ ._._ ... ___ ~. ____ M. _____ .-_-.• _w 

SAMPLE TOTAL, 
TJME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR;MIN) eM) (CU 10\) (DEGREES C) (MICROMHOS) fr.GS LARVAE LARVAE JUVENILES EGGS) 
...... _-- .... ..,--- ........ .- .. --- -_ ............. --., .. .... ---._- ... - .... ---- .- .... ---- -... -.. -~ __ IIIt __ .. ___ .---.--_.-
76/07122 01.1:20 1 .2 150.00 25.0 125. 0,,0 0,,0 0.0 11.3 13.3 
76/07123 o8izo \ .8 150.00 25.0 218. 0,,0 0.0 0.0 6.7 b.7 
76/07123 1 t : 08 1.8 150.00 25.0 221. 0,.0 0.0 0.0 0.0 0.0 
76/07/2) 13iSt 1.3 150.00 25.0 18t. (l.0 0.0 0.0 0.0 0.0 
76/07123 17: 45 1.4 150.00 25.0 17ft. 0,,0 0.0 0.0 0.0 0.0 
16/01123 19:50 1.9 150.00 25.0 Ifl3. 0,,0 0.0 0.0 0.0 0.0 
761{)7I23 22:40 2.3 150.00 25.0 185. 0.0 0.0 0.0 b.7 6.1 
1b101121.1 05:00 1.3 150.00 25.0 195. 0.0 0.0 0.0 13.3 11.3 
16/01126 08:;>0 1.11 150.00 2':i.O 203. 0.0 0,.0 0.0 6.7 6.1 
16107126 1110/\ 2.0 1')0.00 25.0 20B. 0.0 0.0 0.0 0.0 0.0 
16107121:1 13%52 1.8 150.00 25.0 209. 0.0 0.0 0.0 0.0 0.0 
7b/07126 16:45 1.6 150.00 25.0 20b. 0.0 0.0 0.0 0.0 0.0 
16/07126 1'1:50 l.ll 150.00 25.0 201. 0.0 0.0 0.0 20.0 20.0 
76/07126 22:40 2.2 150.00 25.0 201. 0,,0 0.0 0.0 0.0 0.0 
71>107/27 00;05 2.3 150.00 25.0 207. 0 .. 0 0.0 0.0 26.7 26.1 
76/07/27 04: 10 1 • b 150.00 25.0 11>5. 0 .. 0 0.0 0.0 0.0 0.0 
16/07127 07% 11 1.2 151).00 25.0 lbO. 0.0 0.0 0.0 0.0 0.0 
76/07/28 013120 1.2 150.00 25.0 ?OO. o~o 0.0 0.0 0.0 0.0 
76/07128 11 ! 06 2.0 150.00 25.0 1<)9. 0.0 0.0 0.0 0.0 0.0 
7bl07/28 13: 46 2.2 150.00 25.n 20b. 0.0 0.0 0.0 0.0 0.0 
76/07/28 16:30 1 • b 150.00 25.0 20J. 0.0 0.0 0.0 0.0 0.0 
16/0712a 19:30 1 .2 160.00 25.0 200. 0 .. 0 0.0 0.0 0.0 0.0 
7b/07/28 2?: 3'5 1 .9 150.00 25.0 2011. 0.0 0 .. 0 0.0 6.7 6.7 
76/0712'1 o t : 30 2.3 150.00 25.0 20 11. 0.0 0" 0 0.0 0.0 0.0 
16/0712'1 04:20 2.2 150.00 25.0 15<). Q.O 0.0 0.0 0.0 0.0 
76/07/2'1 07:06 1.4 ISO.OO 25.0 200. 0 .. 0 0 .. 0 0.0 6.7 6.7 
16107130 0lli20 1 .3 150.00 25.0 11'>5. 0.0 D./) 0.0 0.0 0.0 
76/07/30 11: 13 1.5 150.00 25.0 185. 0.0 0 .. 0 0.0 0.0 0.0 
76/07130 13153 2.2 150.00 25.0 190. 0 .. 0 0.0 0.0 0.0 0.0 
76/07/30 17:50 2.2 150.00 25.0 200. 0.0 0.0 0.0 0.0 0.0 
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( ( ( 

MORONE GENUS 
OENSITY(NO./1000 CU M ) 

------~.-.-----.--.---.----.---... ---.-.---..... -SAMPLE TOTAL 
TIMe TIDE VOLUME TEMPfRATUPE CONDUCTIVITY .. YOLK-SAC (EXCLUOING 

DATE (HR:MtN) Cp..) (CU M) (OEGREf"S C) (MICROMt-IOS) . fGGS LARVAE LARVAE JUVENILES fGGS) -- .. ---_. ---.-_ .. .. ...... ...----. -- .... -...... -- ------ .. --._- _ .. - .. .----... - -_ ..... - .. -- ..... _--- ....... __ .-
19:110 1.5 

. . 
76/07130 150.0(1 25.0 lQO. 0.0 0.0 0.0 0.0 0.0 
1b107/30 22:35 1 .11 150.00 2~.(I lAO. 0 .. 0 0 .. 0 0.0 13.3 13.1 
76/07/31 Oti20 2.1 150.00 25.0 1130. 0.0 0 .• 0 0.0 20·.0 20.1) 
76/07131 03:55 2.3 150.00 25.0 IRO. (\ .. 0 0.0 0.0 0.0 0.0 
76/0(1/03 01\:12 1.8 150.00 25.0 220. 0,,0 0 .. 0 0.0 1).0 0.0 
76/08/03 11;00 ! .3 150.00 25.0 no. 0,,0 0.0 0.0 0.0 0.0 
76/0P,103 13:115 1 .1 150.00 25.0 220. 0.0 0.0 0.0 0.0 0.0 
7b/08/03 16:110 1.9 150.00 25.0 2110. 0 .. 0 0 .. 0 0.0 0.0 0.0 
76/08/03 19i1lo 2.2 150.00 25.0 190. 0.0 0.0 0.0 b.7 6.7 
76/08/03 22: t 0 1.7 150.00 25.0 lA5. 0.0 0.0 0.0 0.0 0.0 
71>/0('./04 00120 1.3 lS0.00 25.0 170. o~(I 0.0 0.0 0.0 0.0 
70/0RIOll 04:15 1.5 150.00 25.0 t80. Q~O 0.0 0.0 b.l b.l 
76/08/04 obisl 2.0 150.00 25.0 1130. 0 .. 0 0.0 0.0 0.0 0.0 
7b/Of\/05 01.1:05 2.0 150.00 25.0 250. (\.0 0.0 0.0 0.0 G.O 
]blOB/OS tOl')5 t .8 150.00 2'5.0 2"iO. 0 .. 0 0.0 0.0 0.0 0.0 
H/ORIOo; 1"3;50 1 • .2 150.00 25.0 2bO. 0.0 0.0 0.0 0.0 0.0 
7b/OA./OS 16: IJ o. t .5 150.00 25.0 260. 0.0 0.0 0.0 G.O 0.0 
76/0",/05 19:25 2.1 150.00 25.0 260. 0.0 0 .. 0 0.0 0.0 0.0 
76/0B/OS 22: 10 2.3 150.00 21>.0 2110. 0.0 0.0 0.0 b.7 6.1 
70/01'./05 00:55 1 • fI 150.00 25.0 2110. 0 .. 0 0.0 0.0 13.3 0.1 
]b/Ofl/Ob 03:21 t .4 150.00 25.0 240. 0.0 0.0 0.0 20.0 20.0 
U/OR/OE> Db: 02 1.7 150.00 25.0 2110. 0.0 0.0 0.0 0.0 0.0 
76/011/10 08:Z0 1.3 150.00 211.0 Zao. (\ ." (l 0.0 0.0 6.7 b.7 
76/0811 0 It i n Z.t 150.00 24.0 260. 0 .. 0 0.0 0.0 6.7 6.7 
7t.-/OA/tO tllioe 1.9 150.00 2/J.o 260. 0,,0 0,.0 0.0 0.0 0.0 
71:./0811 0 17 r 05 1.4 150.00 23.5 260. 0 .. 0 0,,0 0.0 0.0 0.0 
76/08/10 19,52 1.2 160.00 23.5 260. 0,,0 0.0 0.0 0.0 0.0 
]610A/l0 2i?:57 ?.O 170.00 23.5 250. 0.0 0.0 0.0 0.0 0.0 
7b10f\/1 t 02105 2.3 t50.01) 23.5 240. I't .• n 0.0 0.0 0.0 0.0 
76/nA/l1 05:00 1.1 150.00 23.5 240. 0.0 0.0 0.0 13.3 13.3 
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( ( 

MORONE GENUS 

D~NSITY(NO~/1000 tu M ~ 
.---------.~---.------.. ---------.----.. -.~.-.. --SAMPLE ' ,,.,nlA~' 

" f.~ ~f. 'I 1 J.~E VOLUME TEMPER~TUP~ CO""PUCTI)(ITY YOLK,:"SAC (EXCL.UO NG 
OATE (HR:MIN) ('1) (CU "I) (DEGREES C) (f.lICRO':'I-!OS), EGGS LARVAE LARVAE JUVENILES EGGS) 

... ~ .. eot_""_,,, --~,,~-,." .. ,~- ~ .... -,.~ -... ~ .. ~", .... -- .... - .. -'! .... ~--- ... "~:"T' ... ---1'T~r. .. ---.,.-~ ---_ .. ".,..- ----· .. ·IT· .. 
71)/(lP./H 07:45 -~~q 150.(\0 23~5 2110; (l.p 0.0 0.0 1 0 • 0 t O.Q 
1610R/l·2 0f\:20, 1~~ 150.00 23~O 2uO: 0.0 n.o 0.0 ·0.0 . O,R 
H/OA/l~ t t :.07 1 .1\ 150.00 23.0 i?1l0~ 0.0 0.0 0.0 (l.O 0,1) 
7ol0tl/lJ. 13:48 4.1 150.00 211.0 250: 11 .. 0 o~p 0.0 Q.O O.Q 
76/(1A/12 16: III 1.8 150.00 211.0 250~ 0.0 o.f! 0.0 0.0 O,Q 
7b/Of./12 lqiJ5 t .3 150.00 j;?1\.1l 250, 0,0 o.p 0.0 0.0 0,0 
7b/0~/12 22: 10 t.b 150.00 23.S 250, 0,,0 D.!> 0.0 b.l 6,~ 
7bIOA/!3 00,10 ),6 150.00 23,S 250, 0 .. 0 o.P 0.0 0,0 o.~ 
16108/11 ()3145 -9.'1 150.00 n.s 231). 0.0 0.0 0.0 0.0 0.11 
7b/OR/ll Oh,~O 1. b lso.00 23.5 ~ao. 0 4 0 0,0 0.0 0,0 O,Il 
1b101\/ll 08:20 1 ,1.1 150.00 t>3.0 240. 0 .• Q n.p 0.0 0.0 0.9 
7b/OA/t7 "1 tit ~ 1- , 1 150.00 23.0 250, 0.0 n.1l 0.0 0.0 O,(l 
7bl08/17 111:00 1. h 150.00 23.0 250, 0., j) 0,0 0.0 0.0 0,11 
76/011/11- 1 b % 112 t .9 150.00 21l.5 2bO. 0 4 0 0,0 0.0 0.0 0,0 
7b/Ofl1l1 19:35 1.9 150.00 211.0 250. 0 .. 0 0,0 0.0 b.7 b,J 
7f,/O~/l1 .2? i 20 1.5 IS0.00 23.0 250. 0.0 0.(1 0.0 0.0 0,0 
76/011/18 On,35 1. 1 150,00 23.0 2/J0. fI.O 0.0 0.0 0.0 0,11 
]bIOfI/l ij 03tO!\ 1 .7 150.00 23,0 2/l0. 0.0 0,0 0,0 O.Q 0.0 
70/(111/18 05:20 , t 7 150.00 23,0 250. ~.O 0,0 0.0 ,0,0 ,0.0 
7b/Oll/lQ 01\:2Q 1.9 150.00 23.0 21.10. 0.0 0 .• 0 0,0 0.0 . 0.0 
1blOAIl q 11 I 15 1.5 150.00 23.0 250, 0 .. 0 0.0 0,0 0.0 0.0 
1b/Ofll \ q 1 /ll OJ 1 .4 151.00 23.0 2S0~ lI.f 0 0,0 0.0 O.Q 0,9 
1b/OR/l~ 11):15 1,9 152.00 211.0 250, 0 .• {\ 0.0 0.0 0.0 O.Q 
7blOA/19 1'1,n 2.2 1')2.00 2a.0 U.O. 0,,0 0.(\ 0.0 0.0 0,0 
76/011/\9 2?:20. ~.() 159.0.0 23.5 250. 0_0 0.0 0.0 6.1 b.3 
7,b/0R/?,0 Qll16 \ .6 IS0.00 211.0 ~40. o"n fI.O O.G G.1l 0,0 
16/01\/20 OIl:tQ 1.5 150.,00 23.0 23(1, 0." G 0.0 0.0 b.]. b.l 
7blD8/2Q O.bis'} ,. '1 150..01) 23.0 230.. 0,.0 0.0 0.0 0.0 0,6 
1bID(l/~q 01\:20. 1. '3 150..00. 22.0 2')0. 0..0. 0..0 0.0 ,0.0 .0.0 
76/0.a/?1l 11:02 2.0 150.00. 22.0. 260.. 0..0 0..0 0..0 0.0 0.,0. 
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/ ( ( 

" 

CypRINIDAE fAMILY 

OEN5ITY(NO./tOOO CU M ) 

~------------------------.------.-.---.-.. ---~--. SAMPLE TOTAL 
TIME TJDE VOLUME TEMPERATURE CONOUCTIVlTY YOLK-SAC (EXCLUDING 

OATE (HR:~IN) (M) (CU M) (OEGREES C) (MICROM~OSl, fGG$ lAPVAf LARVAE JUVENllfS EGGS) --._-_ ..... --... ---- --_ ....... --- ......... -.... .. ............. -........ --... -... ~.- _.-_ .. - .... --....... ._ ........ _._-. 
16/05/01 21 t 3'5 t.7 150,00 13.0 176. O~O 0.0 0.0 0.0 0.0 
76/05/08 00:21 t.3 150.00 13.0 160. ~ .. O 0.0 0.0 0.0 0.0 
76/05/08 O~i14 1. :5 77 .00 13.0 1 tl3 .. 0,.0 0.(\ 0.0 0.0 0.0 
76/05/10 08.20 2.0 150.00 PI.O 11>6. 0.0 0 .. 0 0.0 0.0 0.0 
76/05/10 11: 00 1. q 150.00 14.0 167. 0,,0 0.0 0.0 0.0 0.0 
16/05/10 13:50 1.3 t50.00 14.0 tb4. 0.0 0,.0 0.0 0.0 0.0 
70/05/tO 17:15 1.2 150.00 13.0 1117 .. 0,.0 0,0 0.0 0.0 0,0 
76/05/10 20:55 2.2 150.00 13.0 IS?. 0.0 0.0 0.0 0.0 0.0 
76/05/10 23:46 2.1 150.00 11l.0 Itl6. 0 .. (\ 0.0 0.0 0.0 0.0 
76/05/11 02:50 1.11 150.00 13. '3 12Q. 9 .. 0 0.0 0.0 0.0 0,0 
76/05/1 t 05t30 1.2 150.00 13.0 12b. 0 .. 0 O~O 6.7 0.0 b.7 
76/1)5/12 '11: 30 2.1 lS0.00 14.0 1/J7. 0.0 0.0 0.0 0.0 0.0 
76/05/12 14:0'5 1.5 150.00 14.0 \lIb. 0,,0 0.0 0.0 0.0 0,0 
7b105/t2 17:00 1.2 lS0.00 11l.0 Ult •• o~O 0,,0 0.0 0.0 0.0 
7b/(l5/12 lq:48 1.5 150.(10 11l.0 Itl3. 0.0 0,,0 0.0 0.0 0.0 
7blOS/12 22:30 2.1 150.00 111.0 IIlQ. 0.0 0,,0 0.0 0.0 0.0 
76/05/13 01:22 1.9 qO.OO 11.1.0 135. 0 .. 0 0 .. 0 0.0 0.0 0.0 
76/0S/IIl 01\:35 1.2 150.00 111.0 1116. 0.0 0.0 0.0 0.0 0,0 
161051 t Il 1 I i 20 1.9 150.00 15.0 ltll. (\.0 0.0 0.0 0,0 0.0 
76/05/111 111 : t 0 2.0 150.00 15.0 1 Il 1 .. 0.0 0.0 0.0 0.0 0.0 
16/051111 11:00 1 • II 150.00 15.(1 11l2. 0.0 0.0 0.0 0.0 0,0 
nl05/tl! 19150 1.0 150.00 15.0 1112. 0 .. 0 0.0 0.0 0.0 0.0 
JUOS/IIl 22~1!5 2.0 150.00 15.0 1112. 0,,0 O~(l 0.0 0.0 0.0 
76/05/15 01: Il 0 2.1I 150.00 11l.5 Bt. 0 .. 0 0 .. 0 0.0 0.0 0.0 
16/05/15 04:10 1. Q 155.00 15.0 132. 0.0 0.0 0.0 0.0 0.0 
76/05/15 07:10 1.3 150.00 14.5 1 ~ 1.. 0.0 b,.7 0.0 0.0 b.1 
16/(15/17 OIHH 1 • il 150.00 15.0 145. 0.0 0 .. 0 0.0 0.0 0.0 
7b/05/17 11 : 1 b I .3 150.00 15.0 111 9. 0.0 0.0 0.0 0.0 0.0 
76/05117 B:52 2.0 150.00 1!>.(l tS2. /).0 0.0 0,0 0.0 0.0 
7bl05/17 tb:30 2.2 150.00 17.0 153. 0.0 0.0 0.0 0.0 0,0 
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( 
( 

CYPRINIDAE F~MILY 
OfNSITY(NO./l000 CU M ) 

~--.------------------~--------.---------~----... SAMPLE TOTAL 
TIME TIOE VOLUME TEt-IPEfUTURE CONDUCTIVITY YOLK-SAC {EXCLUDING 

DATE (HR,MtN) on (CU 101) (DEGREES C) (MICROf.4HOS) fC,G!; . LARV/oE LARVAE JUVENILES EGGS) 
... - ........ -- ... ------ ... -- ... -.- .. ---........... _- . ................... -.. ~-~ .. .... - ... _-.... ------ ... -.... _-- _._liliiii ___ ... 
76/0,)/t7 1 <);27 1.S 150.00 16.0 1 c:; I • 0.0 0.0 0.0 0.0 0.0 
7bl05/17 22:12 1.3 150.00 16.0 150. 0 .. 0 0.0 0.0 0.0 0.0 
7bl05/16 00:55 1.9 150.00 15.5 nA. 0.0 0.0 0.0 0.0 0.0 
7b/05/1 e o:S:IJO 2.11 IS0.00 16.0 137 • 0 .• 0 0.0 0.0 0.0 0.0 
76/05/16 Db:2,} 2.0 150.00 Ib.O 1110, 0.0 0 .. 0 0.0 0.0 0.0 
7b/05/19 OR:IIQ 1.5 150.00 15.0 111~. 0.0 0.0 0.0 0.0 0.0 
16105/1 <) 11: 25 1.2 150.00 15.0 152. 0.0 0 .. 0 0.0 0.0 0,0 
H/O')/l'} 14:28 1.3 150.00 15.0 15b. 0.0 0.0 0.0 0.0 0.0 
7blOS/19 17:23 1.8 150.00 15.0 154. 0,,0 0.0 0.0 0.0 0.0 
70/05/19 20:23 1.5 1')0.01) 16.0 tbO. 0 .. 0 0.0 0.0 0.0 0.0 
7blOS/19 21:36 1.2 150.00 15.0 153. 0.0 0 .. 0 0.0 0.0 0.0 
76/0')120 02t28 1.5 150.00 15.1) III I • 0.0 0.0 0.0 0.0 0.0 
76/05120 0'):13 1.8 150.00 15.0 IllS. 0.0 0.0 0.0 0.0 0.0 
76/0r:,121 OAt2a 2.1 lS0.00 15.0 147. 0.0 O~O 0.0 0.0 0.0 
7bl05121 1 t t 20 1.b 150.00 Ib.O 152. 0.0 0 .. 0 13. :s 0.0 13.l' 
71>/05/2\ 1£1:11 1 .4 150.00 16.0 164. 0.0 0.0 b.7 0.0 b.7 
76/0512\ 11:05 2.0 150.00 16.0 1'19. /).0 0.0 0.0 0.0 0.0 
16/0'1/21 20:00 2.6 150.00 15.0 1'12. 0 .. 0 0.0 0.0 0.0 0.0 
n/OS/21 23:00 1 .7 150.00 15.0 149. 0 .. 0 0.0 b.7 0.0 b.l 
7b/05/22 o 1 ~ SO t • '5 150.00 15.0 132. 0.0 0.0 n. :s 0.0 B.l 
7b/05122 04: 17 1.7 150.00 15.0 128. 0.0 20 .. 0 b.7 0.0 2b.7 
1610')/24 08:10 1.8 150.00 14.0 150. o./) b.7 26.7 0.0 :51.4 
7U051?U 10:42 1 • 6 150.00 15.0 15t. 0.0 0,. a 13.3 0.0 D.l 
76/05/24 13:20 1.5 150.00 15.0 152. . 0.0 0,,0 40.0 0.0 IlO.O 
76/05121l 16:05 1.3 153.00 14.(\ 150. 0.0 0,.0 0.0 0.0 0.0 
11:./05/24 I q: 1 0 1.<) 155.0{) tll.O 1118. 0 .• 0 b.5 19.4 0.0 25.9 
70/05/24 21;46 2.2 150.00 15.0 151. 0~0 0.0 0.0 0.0 0.0 
76/05/25 01: OS 1.8 150.00 14.0 116. (l.0 0_0 ... 7 0.0 b.7 
76/05125 04;05 1.4 150.00 111.0 D2. 0.0 20.0 "B.l 0.0 51.1 
76/05/26 01\;04 1 .1:\ 150.00 tll.O 140. 0.0 0.0 0.0 0.0 0.0 
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( ( ( 

CYPRiNiOAE FAMiLy 
.OENSITYCN~~/.OOO tD M,l 

------~.-------.------.----.---.----~.----~-~~ ... Sf\tolPLf-
CONDUCnild" 

TO.T~~, 
l .. tIl.1~ ... TIP£ VOLlIM~ TEMPER"TLJR~ \'OLK~SAC (ExtlUD NG' 

_Q4tE: (HRIMIN) (~)- (CU M) (OEGRE(S C) (MiCROMHC)S). fGr;S LARVAE. LARVAE JUVENILES EGGS) 
.... ,. .. "t,. .. 1-4 .- ...... -.- ~T~-: • "--'P'!~ --.. ,.- ... ~---. ---- .. T ... "!'~ ...... -'!:"'f .-.. _-p!. .... -:"'-". -.-"-:T-~- ..----".~1·-
7POSI 4 

I ., 

It,;~ 6;;{ tOllJl ~ .1 150.11Q 1 H~ o .. fl P.i1 Q.Q ~!I 
?bI05/2~ U:14 1.8 151.00 l4~(1 llJ 1 ~ CI.1l O~p 0.0 a.p O~Q 
7t>105/?~ 16:32 i ;4 151.()() JU!O nq: P .. Q 6 .• 6 19.~ Q~O 2~.~ 
7b/05/?b lc);50 1 ~ i. 100.00 l".P )'ll: I).Q 10~P IO~O 1).0 2Q.Q 
16/05/20 21:lfO 2.3 150.00 11I.n 135: 0.0 ~~l b~1 0,0 13:4 
'(b105111 9?llQ i ! A 150.00 t a .!) IZll: Q.O ll.;l 6.1 0.0 l/l~R 
71>/0')/(,1 05:00 •• 1 150.0Q Lhll t<':S~ 0 .. 0 o .• l 1l~!1 P.(l Sl.(f 
7t>~OS/?& Q8;06 1.S 150 • 00 Ill. /l fbQ: lI.a o.(l In.A n.() 2Q~n 
7b/OSI(8 10:50 i!8 150.00 .4~O 170. O .• j) O.p ll. :s A~O 13.;\ 
?bIOSIZ8 13: liS 1 .8 150.00 ! a: Q t5f1: n~/l O.p 13.3 I).Q tl ~;$ 
76/05/2& 11.; tiS 1.2 I~O.OO 14.5 H? ~ 0 .. 0 I>.p 20.0 Q~Q 2P.A 
76/05/21\ 19;53 t ! 4 15b.OO t4!8 155: f!~O 0.0 3~.5 O~p 36;$ 
1b1OS/2~ 2'\s08 2.? 150.00 lt1.o 150: O~O p.o fl.7 Q.P bf~ 
76/05129 Q 115~ f·l 150.01) I /I ~ n 155~ O.f! 0.0 ,O~O 1l.1l ,O.Q 
]P/OS/29 04:55 ~S l~O.OQ ttl.a IrS~ fl~Q 0,,7 S~~} O~O bO;~ 
76/06/0 J o'S: \9 a.l 1')0.00 JlI~Q I" o. P~fl 6:1 t3!~ Q.P 21h 
1OIObl0 I 01)120 t ~ 6 150.0P 11l.0 150: n.o O~O b.l 0.0 tl,l 
7b/0l,IOI Oqj3S ,; j 150.01) 15.0 15l~ n~Q 0.0 Q.Q 0.0 o.~ 
76/01,/01 12:18 t • ~ 150.00 15.0 P1 ~ Q~fl 0.0 Il.l 0.0 p~ 
1bl01:>10t 1'l:01J ~. $ t1l9.0Q ~5.Q 1111. 0,,/'1 o.a O~9 O~O "Q,9 
76/0b1O~ 22;25 1. 3 159.00 1~.O 21Jb: 0 .. 0 O.Q 0.0 0.0 .Q,Q 
1b/ObIO~ Q~;OI\ 1 • fI 150.00 \S~O -999?: O~ 0 0.0 ,0.0 P.O IQ,Q 
7b/Ob/O~ 10;'50 l~3 150.00 14.0 PI: O~O 0;0 0.0 P.P "O! P 
?bIOf>/O~ 13tH \.~ 1':)0.00 l5!C1 t 73 ~ 0.0. Q:O O~O O~O 0,11 
76/0bI0< t 7: 15 ~~1 150 • 60 .5.0 tbq~ p~(l 6.7 20.0 0.1l ~6,7. 
1t./OI.>/Oa 20:04 1 • b 150.00 \5.0 155: 0.0 0.0 26.1 0.0 2~tl 
7b/06/0J 00125 I .11 150.00 15.0 llJlj~ b.7 0.0 6.7 O.G b.T 
?b/OhIO,\ P3;15 ?~3 I~O.OO 15.0 l 4 1 ~ 0.0 0.0 31.1 0.0 31~l 
7b/Ob1O~ Ob;O/l 2.0 150.00 15.0 llfll, O~O b.l n.3 0.0 20,0 
1bIObIO/.J OR:5} 1 ~ 5 150.00 15.0 155. 0.0 0.0 b.7 0.0 b.7 
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( 

CYPRINIDAE FAMILY DENSITY(NO./1000 CU ~ ) ---------...... _----•.. ----_ .. _-_ .. --_ .... --..... 
SAMPLE TOTAL 

TIME TIDE VOLUME" TEMPER A HIRE CONDUCTIVITY YOLK"SAC (EXCLUDING 
DATE CIiR:MIN) eN) (CU N) (O(GREfS C) (f-IICROMHOS) fGGS LARV~f LARVAE JUVENILES EGGS) 

--.-- .... ............ .... ---- _ .... - ............ -- . ... -----....... - ~ .... - .. --.. -~ ... ------ _.---.. -- .. ---........ 
76/06/04 11;33 1.2 150.00 15.0 tS8. Q .. O 0.0 0.0 0,.0 0.0 
76/06/0U 111 2 15 1.5 151.00 Ib.O 15LJ. /) .. 0 0,.1, 26.5 0.0 33.1 
7bl06/04 11:50 2.0 150.00 lb.5 100. 0.0 0 .. 0 13.3 0.0 n.l 
7O/OblOU lQiS6 1.7 151.00 16.0 150. {I.O 6.b 19.9 0.0 26.5 
76/0bl04 22: 12 1.3 150.00 16.0 ttl 9 • 0.0 0.0 26.1 G.O 26.1 
7blObl05 () It 00 1 .3 150.00 It>.o ll10. O .. Q O .. Q 0.0 0.0 0.0 
7b/Ob105 03250 1.9 150.00 U,.O 137 .. ('.1 b.1 20.0 0.0 26.1 
76/0bl07 08 z t., 2.0 150.00 16.0 154. 1) .. 0 0 .. 0 0.0 0.0 0.0 
76/0bl07 10tH 1.5 150.00 Ih.O Ib3. 0.0 0 .. 0 0.0 0.0 0.0 
76/Gb107 13:20 1.0 150.00 17.0 16'. 0.0 O~O b.7 0.0 b.1 
16/0b/07 15:55 1.0 IU8.00 17.0 tbl. 0.0 0.0 0.0 0.0 0.0 
76/06/07 IJ1:35 1.8 150.00 17 .5 1b2. 0.0 b~7 2b.1. 0.0 :B.4 
7b/Ob/Ol 21:05 2.0 150.00 17.0 155. 0,.0 0.0 b.7 0.0 6.7 
7blOb/01 23:55 t .4 150.00 18.0 IllS. 0.0 0.0 46.7 0.0 4b.7 
7010b/OB O?:40 1.2 150.00 17.0 1 31. 0.0 0,.0 0.0 0.0 0.0 
76/06/08 05:25 1.5 150.00 17.0 nt-. 0.0 O~O 0.0 0.0 0.0 
7b/O&/09 08:12 t .9 150.00 17.0 15R. o.Q 0.0 0.0 0.0 0.0 
7blOb/OQ 10:56 2.0 150.00 1E~. 0 lbo. 0 .. 0 O~O 0.0 0.0 0.0 
76/0b109 1,,4B 1.4 127.00 18.0 lbJ. Q .. O 0.0 7.9 0,0 7.9 
7b/OblOQ 17:25 1.1 150.00 18.0 151. (\.0 b,.7 b.7 0,0 tJ.~ 
76/06/09 20:05 2. I 15S.00 18.0 IbO. O.G 0.0 12.9 0.0 12.9 
76/06/09 2-S:00 2.3 150.00 18.5 10«. 0.0 0.0 0.0 0.0 G.O 
7OIObll0 02145 1 .7 150.00 16.0 147. 0,.0 b.7 b.7 0,0 13 .4 
7I>/Obl1 0 04;30 1,3 150.00 lB.o 1111 • /).0 0.0 6.7 0.0 b.7 
7t:/ob/ll OB:IO 1.1l 150.00 18.0 150. O.G 0,0 0.0 0.0 0.0 
76/0bll1 IO:1l9 2.1 150.00 19.0 150. 0,"0 0.0 0.0 0,0 0,0 
76/06/11 13: 32 1.8 150.00 19.0 150. G.O 20.0 53.3 0.0 -73.1 
?bIOb11t 16$11 1.3 IS0.00 19.0 150. 6.7 13.3 46.7 0.0 60.0 
76/06/11 19t20 1.3 150.00 19.0 iSO. 0.0 :n.l LJ6.1 0.0 80.0 
76/06/11 22: 58 2.0 150.00 18.5 150. 0.0 B.3 2b.1 0.0 1I 0.0' 

3.1-71 



( ( 

CYPRINIDAE FAMILY 

DENSITY(NO./IOOO CU M ) 
--.---.--.-.-.-.~-----.. -----.. -----.... -.. ---.. -

SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLl<-SAC (EXCLUDING 

OATE (HR:MIN) eM) (CU M) (DEGREES c) (MJCROMIlOS). F.GGS URVAE LARVAE JUVENILES EGGS} ................. -- ........ -.... ---- .. - --- ... _----- .,..-.............. - _.-- --..... - ..... .. ........ .. -... _---- . .......... 
76/06/12 OO:1l5 2.L1 150.00 19.0 \50. 0.0 13.3 /fO.O .0.0 53.3 
76/06112 OJ:1l5 1.8 150.00 19.0 150, 0 .. 0 0.0 2b.7 0,0 2b.7 
7blOb/llJ 08:15 1.3 150,00 19.0 150. t J .• 3 O~O 20.0 0.0 20.0 
76/0b/l11 10:5Q t .5 150,00 19.0 150, 0.0 0.0 13.3 0,0 13.1 
76/(l6/11l 13139 2.0 150.00 19.0 150. 0.0 0.0 1l0.O 0.0 /f0.0 
76/06/111 17:35 1.9 150.00 20.0 157. 0.0 0.0 4b.1 0.0 IIb.1 
76/0b/lll 20156 1.3 150.00 20.0 15b. 0 .. 0 O.Q 26.7 0.0 26.7 
76/0b/14 23: 46 1.6 150.00 20.0 IIlB. 0.0 b.1 IOb.7 0,0 111.4 
76/06115 02t30 2.2 150.00 20.0 un. 0.0 0.0 1I6.7 0.0 4b.7 
76/06/15 05:15 1.8 150.00 20.0 144. \'5. 'S 0.0 '.B.l 0.0 53.3 
76/0b/16 OA:IO 1.3 150.00 20.0 lb6. 0.0 0.0 0.0 0.0 0.0 
76/0b/lb 10 i 52 t .2 150.00 20.0 171. O~O 0.0 b.7 0.0 6.7 
76/0b/lb 13:H 1.6 150.00 22.0 175. (l.0 0.0 20.0 0.0 20.0 
76/0bltb tbr20 2.0 150.00 2~.0 178. 0.0 0.0 20.0 0.0 20.0 
76/0&/16 19:03 1.8 150.00 21.0 174. O.l> 0.0 bb.f 0.0 66.1 
76/0b/l& 23;10 1 • II 150.00 21.0 16<). 0.0 b.1 20.0 0.0 26.1· 
76/0b/17 02:05 2.0 150.00 21.0 IhA. Q~O 0 .. 0 60.0 0.0 60.0 
76/01,/17 Oll:S') 2.1 1'50.00 21.0 20b. 0 .. 0 b.7 20.0 0.0 2b.1 
76/0&118 01\:20 1.5 150.00 2! .0 ISO. 0.0 0 .. 0 53.3 0.0 53.3 
?blOb/I R 11 : 09 1 • 1 150.00 21.0 150. 0,,0 0.0 0.0 0.0 0.0 
71,106/18 t 3: 51 1 .4 15t.01) 21.0 150. 6.b 19.9 26.5 0.0 4&.4 
7blO&/18 1b: ItO 1.9 152.01) 22.0 150. 0.0 B.2 1I6.1 0.0 59.1 
76/0&/t6 22:2'5 t.4 1'50.00 22.0 150. 0.0 0.0 73.3 0.0 73.3 
7b/Ob/IQ 01 : 15 I • /I 150.00 22.0 ISO. 0.0 20,,(\ 53.3 0.0 73.1 
76/0b/19 Oil: 10 1. ? 150.00 22.0 1'50. 0,,0 b.1 13.3 0.0 20.0 
16/0b121 OR;15 1.8 150.00 23.0 155. 0.0 0.0 0.0 0.0 0.0 
1&106/21 11 : 0 1 1. '5 150.00 n.O 155. 0.0 b.7 11.3 0.0 20.0 
16/0&121 1':51 1.2 t67.00 22.0 15S. 0.0 0.0 0.0 0.0 0,0 
76/06/21 16:50 1.5 157.00 23,0 162. 0 .. 0 0.0 bJ.7 0.0 bl,7 
76/06/21 19:45 2.0 150.00 23.5 176. 0.0 13.3 bb.7 0.0 . 80.0 

3.1_r(2 



( 

CYPRINIDAE fAMILY 

DENSITy(NO./1000 CU M ) 
---.--------.----.. -----.-.-------~-.-.. --.--.... SAMPLE TOTAL 

TI/.IE TIDE VOLUME TEMPERATURE CONDUCTIVITY YOlK .. SAC (EXCLUDING 
OATE CHR:I.IIN) (M) (CU loll (DEGREES C) (MICROMl-fOS) - €GGS LARVAE LARVAE JUVENILES EGGS) 

......... _- ... . --....... - .... - ........... - --------- ... - .. ""---.--.... _- _.-- --.......... ------ ........... --- .... --_ .... 
7O/Ob121 22i30 1.Q 150.00 23.0 175. O .. Q 0.0 20.0 0.0 20.0 
76106122 01:20 1.5 150.00 22.0 Ib4. 0,,0 6,.7 20.0 0.0 2b.1 
76/0b122 Oil i 10 1 .4 150.00 22.0 159. 0 .. 0 0.0 40.0 0.0 40.0 
76/06123 08.15 t.8 150.00 23.0 180. (l"O D.O 0.0 0.0 0.0 
7bl06123 11;06 1.b IS0.00 23.0 un. Q.O 0.0 0.0 0.0 0.0 
76/00123 11: lib t • 3 150.00 ;:!3.0 17U. 0 .. 0 0.0 13.l 0.0 11.1 
76/0f.123 Ib:1I4 1.3 IbO.OO 23.0 184. 0.0 0.0 0.0 0.0 0.0 
76/06123 1 Qi J7 1.9 161.00 23.5 t8t. 0.0 0.0- 31.3 0,0 :J7 .3 
76/0bl24 01:30 1 .7 150.00 24.0 180. 0,.0 0 .. 0 20.0 0.0 20.0 
71;,/06/2" 01l:t5 1 .3 1':>0.00 23.0 177 • 1'1.0 0.0 hO.O 0.0 bO.O 
16/06/25 OR:?O 1.6 150.00 24.0 160. ;>0.0 0.0 0.0 0.0 0.0 
16/06125 t t ; t 1 1.9 150.00 24.0 IbO. 6.7 0.0 0.0 0.0 0.0 
76/06125 11:51 l.b 150.00 21.1.0 160. 0.0 0,.0 6.7 0.0 6.7 
76/0&/25 lb: uS 1.3 1511.00 21l.0 18A. ' .0,,0 0.0 6.5 0.0 b.5 
76/06125 2;>:20 2.2 150.00 24.0 11.15. 20.0 6.7 '53.3 0.0 ~O.O 

76/0&/2& 01: 30 2.0 150.00 24.0 168. l'J,.J 0.0 13.3 0.0 13.l 
76/06/26 04 :23 1. S 150.00 24.0 170. tJ. '\ 0.0 46.7 0.0 46.1 
71)/%128 17:00 1.5 150.00 25.0 172. 0.0 0.0 0.0 0.0 0.0 
76/0&128 20;55 1 .3 150.00 25.0 1117. O.Q 0.0 :B.3 0.0 :n.l 
76/01.>128 .n:45 2.2 150.00 25.0 IQ4. 0.0 13,. 3 200.0 0.0 213.3 
7b/06/2Q 05:32 t • (, 1~0.01) 25.0 18b. 0.0 0.0 H.l 0.0 H.l 
76/06130 08:20 1.3 150.00 25.0 217. I) ,.0 0.0 b.7 0.0 6.7 
76/06130 1 t : \l 1.7 \50.00 26.0 2?1. 0.0 0.0 6.7 0,0 6.'7 
76/06/30 13:51 2.2 1'50.00 26.0 2i'3. 0.0 0,.0 0.0 0.0 0.0 
76/06/30 Ibstltl 2.1 lbO.OO 2~.S 216. 0.0 0.0 0.0 0.0 0.0 
7b/06/H 1?:5 1! 1.5 150.00 25.0 221. 0.0 0.0 b.1 0.0 b.7 
76/0~110 22:55 1.8 150.00 25.0 225. 0.0 0.0 20.0 0.0 20.0 
76/07/01 01:35 2.4 12.00 25.0 180. 0.0 0.0 0.0 0.0 0.0 
16/07/01 0'):23 2.1 150.00 25.0 "9999. 0,.7 O~O 13.3 0.0 11.1 
71:'/01102 08:20 1.5 150.00 25.0 22Q. 0.0 0.0 0.0 0.0 0.0 

3.1-73 



( ( ( 
, 

CYPRINIDAE FAMILV 
DENSllY(NO./1000 CU M ) 

-------.~---.------.-"--.-.--~.--------.-.-...... SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIVITV YOLK-SAC (EXCLUDING 

DATE (HRi~IN) (M) (CU M) (DEGREES C) (MtCROMHOS1. Fr.GS lARVAf LARVAE JUVENILtS EGGS) 

-- ..... ---- .... _ ... -_ .. -_ ........ -_ .................. -......... ""--._- --- ....... - --.--~ 
... __ ... _-. ... --..... 

76/07102 I1JOb t.3 150.00 25.0 B2. b .• 7 0.0 b.7 0.0 b.7 
7bl07/02 n z 51 2.0 159.00 26.0 217. 0.0 0.0 b.3 0.0 b.l 
76/07/02 1~:1.I2 2.1 11.19.00 26.0 234. 0.0 0.0 0.0 0.0 0.0 
76/07/02 19:35 1.5 150.00 25.0 2?A. 0.0 O~O 20.0 0.0 20.0 
76/07/02 22:20 ·9.9 159.00 25.0 223. (\ .• 0 (1.0 0.0 0.0 0.0 
16/07/03 01&25 1 .7 150.00 25.0 229. 0.0 0.0 2b.7 0.0 lb.7 
7bl07/03 04:00 2.1 150.00 24.5 226. 0 .• Q 6.7 0.0 0.0 b.7 
7bl07/07 08 Z 19 2.0 150.00 2b.0 251. h.7 0.0 0.0 0.0 0.0 
76/07/07 I 1 r t 1 t.7 150.00 26.0 21Jh. 0.0 0.0 0.0 0.0 0.0 
7b/07/07 13:57 1.2 150.00 2b.0 250. (l.CI 0 .. 0 0.0 0.0 0.0 
76/07/07 17:00 1 .4 187.00 2b.0 ?23. S.3 0.0 10.7 0.0 10.7 
7bl07/07 2oi20 2.3 150.0(1 26.0 227. 0.0 0.0 0.0 0.0 0.0 
7b/07/07 2';12 2.2 150.00 25.0 226. 0.0 0.0 0.0 b.7 6.7 
16/07/08 02130 1.5 150,00 26.0 2111. 0,,0 0,,0 0.0 0.0 0.0 
76/07/08 06:1J 1.5 150.00 25.0 200. 0,,0 0.0 0.0 0.0 0.0 
16/07109 08~20 1.9 150.00 26.0 ?37. (\.0 0.0 0.0 0.0 0.0 
76/07/0Q 11:20 2.0 150.00 27.0 238. 6.7 0.0 0.0 0.0 0.0 
76/07/09 14: 11 I .4 150.00 26.0 235. 0,,0 0.0 b.7 0.0 6.7 
7b/07/09 11 z 12 1 • 1 150.00 2b.O 239. 0.0 0.0 0.0 0.0 0.0 
76/07/0Q 19r50 1.8 157.00 26.0 237. 0.0 0.0 6.4 0.0 6.4 
76/07/09 22 f llO 2.2 150.00 26.5 251. b.7 0.0 0.0 0.0 0.0 
70/07112 09:25 1.5 150.00 26.0 2ll9. 0.0 0.0 0.0 0.0 0.0 
16/07112 12:\6 2.1 150.00 2b.0 211J. 0.0 0.0 0.0 0.0 0·.0 
76/07/12 15:08 1.9 IS0.00 2b.0 21n. 6.7 0.0 0.0 0.0 0.0 
7b/07/t2 18:50 1 • 1 150.00 2b.O 2110. 0.0 0.0 0.0 0.0 0.0 
76/07/12 21:40 1.5 150.00 25.5 2i?3. 0,. 0 0.0 0.0 0.0 0.0 
76/07/13 01100 2.2 150.00 25.5 2H •• 6.7 0,,0 0.0 0.0 0.0 
7/;;/07/13 04~20 1.9 150.00 25.0 211. 0.0 0.0 0.0 0.0 0.0 
76/07/13 07:21 1.3 150.00 2~.0 clO. 0 .. 0 0.0 0.0 0.0 0.0 
76/07114 0lH20 I .3 150.00 25.0 223. 0.0 0.0 0.0 0.9 0.0 

3.1-74 



( ( 

CYPRINlDAE f~MILY 
DEN3JTy(NO./1000 CU H ) 

-.---.-~---.---.-----.-----~--.... ------------... SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY yOLK-SAC (EXCLUDING 

DATE (HR:"ItN) eM) (CU M) (OEGREES C) (MICROMHOS). fllGS LARVAE LARVAE JUVENILES EGGS) 
--.~ .... -- ............ -- .. _IM __ ., -_ ... -............. ...------. __ .. - ---- .--.. - ...... .......... - -----.... -- ....... _-_ .. -
71:>107/14 I 1 : 1 1 1.b 150.00 25.0 218. 0.0 0.0 0.0 0.0 0.0 
76/07/14 13:53 2.1 151.00 25.0 2ta. 0 .. 0 0.0 0.0 0.0 0.0 
7bl07/14 16:45 2.0 159.00 25.0 227. 0.0 0.0 0.0 0.0 0.0 
7b/07/14 20:12 1.3 156.00 25.0 2?t. 0.0 0.0 0.0 0.0 0.0 
7bl07/14 23:30 1.8 150.00 25.0 213. 0.0 b,.7 20.0 0.0 26.1 
76/07/15 02:30 2.3 150.00 25.0 201. /).0 O~O 6.1 0.0 b.7 
76/07/15 05r25 1.8 150.00 25.0 125. 0 .. 0 0 .. 0 0.0 0.0 0.0 
76/07/1b 08:20 1./J 150.00 25.0 225. 0 .. 0 0.0 0.0 0.0 0.0 
76/07/16 11:08 1 .3 150.00 25.0 220. 0.0 0 .• 0 n.3 0.0 n.3 
16/07/16 13:4b 1.9 {50.00 25.0 222. b.7 . 0 .. 0 0.0 0.0 0.0 
76/07/16 1bi45 2.2 150.00 25.0 2?7. 0.0 0.0 0.0 0.0 0.0 
7bl07/16 H:27 l.q 150.00 25.0 220. O~O (\.0 0.0 0.0 0.0 
7bl07/1b 22:25 1 • tI 150.00 25.0 216. 0.0 0.0 6.7 0.0 6.1 
70/07/11 01; 20 1.8 150.00 25.0 IQll. Q.O O~O 0.0 0.0 0.0 
76/07/17 011: 26 2.1 150.00 25.0 200. /) .. 0 O~O 0.0 b.7 6.7 
76/07/19 08:20 1.5 150.00 25.0 2<'0. 0.0 O~O 0.0 0.0 0.0 
7b/07/19 11 : 10 1.1 150.00 2~.0 215. 0.0 0 .. 0 0.0 0.0 0.0 
"16/07/19 14: 0 I 1 .2 152.00 25.0 21 I • 0.0 0.0 0.0 0.0 0.0 
76/07/19 ll>: ')5 1.8 220.00 25.0 215. 0.0 0.0 0.0 0.0 0.0 
76/07/19 20:110 1.9 150.00 25.0 217. 0.0 0.0 13.3 0.0 13.1 
16101119 2,\:35 1 .11 150.01) 25.0 210. 0.0 0.0 0.0 0.0 0.0 
76/07/20 02: 115 1.3 150.00 25.0 I q/l. 0.0 0.0 0.0 0.0 0.0 
76/07/20 06~OO 2.8 150.00 25.0 200. 0.0 0.0 0.0 0.0 0.0 
71>/07/21 08: 12 1.8 150.00 25.0 221. b.7 0.0 0.0 0.0 0.0 
16/07121 11:0'.:) 1.5 150.00 25.0 219. 0.0 0.0 0.0 0.0 0.0 
76/07121 13:50 1 • 1 150.00 25.0 21R. 0.0 0.0 0.0 0.0 0.0 
76/07121 Ih;35 1.5 150.00 25.0 21R. 0.0 0.0 0.0 0.0 0.0 
76/07/21 19:34 2.0 150.00 25.0 228. 0.0 0.0 0.0 0.0 0.0 
76/07121 22:20 1 • q 150.00 25.0 272. 0 .. 0 0.0 0.0 6.1 6.1 
7bl07122 01 : 20 1 .4 150.00 25.0 226. 0.0 0.0 0.0 b.1 b.7 

3.1-75 



( 

CYPRINIDAE FAMILY 

OENSITy(NO./l000 CU M ) 

--------------~------.. -----.. -.--..... --------.-
SAMPLE TOTAL 

TI~f TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 
DATE (HRiMJN) (M) (CU /-1) (OEGRHS C) (MICROMHOS) . E'GGS LARVAE LARVAE JUVENILES EGGS) 

........... - .... _---- ..... --- ........... - ...... -.. ---.. ----~- --- ..... --- -.. -..... .---_ .. _-- _ .. -... __ .-
7bl07122 011120 1.2 150.00 25.0 125. 0 .. 0 O~O 0.0 b.7 b.7 
76/07123 08:20 1.8 150.00 25.0 21R. 9.0 0.0 0.0 0.0 0.0 
76/07/23 11:06 t.8 150.00 25.0 221. 0.0 0 .. 0 0.0 0.0 0.0 
16/07/21 13: 5 t 1.3 150.00 25.0 1 AI. 0 .• 0 0.0 0.0 0.0 0.0 
76/07123 17t1l5 1 • II 150.00 25.0 1711. (l.O 0.0 0.0 0.0 0;0. 
7bl07123 It}:50 1. q 150.00 25.0 11\3. 0.0 0.0 13.3 0.0 13.3 
7bl07121 2? :40 2.3 150.00 25.0 tEl 5 • 0,,0 0.0 13.3 0.0 ll.l 
16/07124 o')ioo 1.3 150.00 25.0 195. 0.0 0.0 0.0 0.0 0.0 
7b107/26 oflizo 1.4 150.00 25.0 203. 0.0 0.0 0.0 0.0 0.0 
76/07/26 11:0/\ 2.0 150.00 25.0 20A. o~ 0 0.0 0.0 0.0 0,0 
76/07/26 13:'52 1.8 150.00 2~.0 20t}. 0.0 0.0 0.0 0.0 0.0 
76/07126 16:11'5 t .6 150.00 25.0 206. 0.0 0.0 0.0 0.0 0.0 
76/0717.6 19;50 1.(1 IS0.00 25.0 201. 0.0 0.0 0.0 0.0 0.0 
76/07126 22:110 2.2 150.00 25.0 207. 0.0 0.0 0.0 0.0 0.0 
76/07127 ooio'> 2.3 150.00 25.0 207. Q.O 0.0 0.0 0.0 0.0 
7bl07/27 0(1: 10 1.b 150.00 25.0 165. 0.0 0.0 0.0 0.0 0.0 
76/07127 07: 1 1 1.2 1')0.00 25.0 160. 0.0 0.0 0.0 0.0 0.0 
76/07128 0~:20 t .2 150.00 25.0 200. 0,,0 0.0 0.0 0.0 0.0 
76/07128 11106 2.0 150.00 25.0 199. 0.0 0.0 0.0 0.0 0.0 
76/07128 n;40 2.2 150.00 25.0 206. 0.0 0.0 0.0 0.0 0.0 
76/07/213 I b: 30 1. b 150.00 25.0 203. 0.0 0.0 0.0 0.0 0.0 
76/(17128 19:30 1.2 160.00 25.0 200. 0.0 0.0 0.0 0.0 0.0 
7b/07128 22: 35 1.9 150.00 25.0 204. 0.0 0.0 20.0 6.7 2b.7 
76/07/29 01: 10 2.3 150.00 25.0 201J. 0.0 0.0 0.0 0.0 0.0 
76/07/29 011:20 2.2 150.00 25.0 159. 0.0 0.0 0.0 0.0 0.0 
76/07129 07:06 1.4 150.00 25.0 200. 0.0 0.0 0.0 0.0 0.0 
76/07130 Ofl:20 1 • :3 150.00 25.0 ttl') • . 0.0 0.0 0.0 0.0 0.0 
H,/07/"J,O 1\ : 13 1.5 150.00 25.0 185. 0.0 0.0 0.0 0.0 0.0 
76/07 no 13:53 2.2 150.00 25.0 190. O~O 0.0 0.0 0.0 0.0 
76/07/30 17: 50 2.2 150.00 25.0 200. 0.0 0.0 0.0 0.0 0.0 

3.1-16 



( 

CypRINIDAE FAMI~~ 
DENSITY(NO./l000 CU M ) 

.--------------------~--.. -... ------.... --.-.. -.-SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY .. YOLK-SAC (EXCLUDING 

DATE (HRiMIN) eM) (CU 1'-1) (OfGREfS C) (MICROMHOS). EGGS LARVAE LARVAE JUVENILES EGGS) 
_ ..... ----- --.-- ... --- --- ....... .. - .. _-......... .--...... -...... _-- ... -.- .... - ----- .. ............. -. -.-----_ .. 
16/08124 13:50 1.6 150.00 22.0 250. 0.0 0.0 0.0 0.0 0.0 
76/08124 16 :30 1.3 l'B.OO 23.0 2&0. 0 .. 0 0.0 0.0 0.0 0.0 
7b10~n4 1 q: 17 1.3 159.00 23.0 260. 0.0 0.0 6.1 O~O 6.3 
7b/OR124 22ioo 2.1 ISO.OO 21.0 2hO. O~O 0.0 20.0 0.0 lO.O 
7b/QAIZ5 O(l:1I8 1.9 150.00 24.0 250. 0.0 0.0 0.0 0.0 0.0 
7b/Op./25 0."\: 32 t .7 t~o.oo 21.1.0 220. 0.0 0.0 6.7 0.0 6.1 
76/0A/25 010:25 1.2 150.00 214.0 2lJO. 0.0 0.0 0.0 0.0 0.0 
7bIOp.126 08: 15 1 • 1 150.00 2lJ.O 2110. 0 .. 0 0.0 0.0 0.0 0.0 
7b108126 10:57 2.0 lS0.00 214.0 2hO. 0 .. 0 0.0 0.0 0.0 0.0 
16/08126 13:59 2.2 150.00 211.0 2S0. 0.0 0.0 0.0 0.0 0.0 
76/0fl126 \1>:30 1.6 150.00 25.0 250. 0.0 0.0 0.0 0.0 0.0 
76/0f'.l26 1<):t5 1.2 150.00 20;).0 260. O~Q 0.0 0.0 0.0 0.0 
76/0(\/26 22:10 1.9 150.00 25.0 250. 0.0 0.0 20.0 0.0 20.0 
76/0A/27 01: 05 2.3 150.00 211.'5 25(1. 0.0 0.0 6.7 0.0 6.7 
76/0A/27 o ~; S 1 2.1 150.00 214.5 230. 0.0 0.0 0,0 0.0 0,0 
76/0A/27 oo~ SO 1 • II 150.00 25.0 270. 0.0 0.0 0.0 6.7 6.1 
7b1OA/3() 06:50 1 .2 150,00 22,0 1150. 0.0 0.0 0.0 0.0 0.0 
76/011/30 t 1 : a 1 1.2 150.00 23.0 tl50. 0.0 0.0 0.0 0.0 0.0 
76/0['.130 lit: 22 1.1 150,00 23,0 1150. 0.0 0.0 O.G 0.0 0.0 
7bIOp./.~o 17: I 1 2.1 150.00 23.0 tl50. 0.0 0.0 0.0 0.0 0,0 
701081~O l<);lJ<) 1.6 150.00 23.0 Il50. 0.0 0.0 0.0 0.0 0.0 
76/0n!30 2?:SQ 1.4 150,00 23.0 tI'io. o~o 0.0 0.0 0.0 0.0 
70/01\/31 02: 10 1.1 150.00 23.0 IlhO. 0.0 0.0 b.7 0,0 b.7 
76/QRdl OS:OlJ 2.0 150.00 22.5 ll6S. 0.0 . (\ • 0 '0.0 0.0 0.0 

3.1-'(7 



3.2 BOWLINE POINT GENERATING STATION 
ENTRATNMENT ABUNDA.J.1"CE RAW DATA 
SUMMARIES (NETS AND MANIFOLD PUMP), 
1976 



(". 
'( 

~'. 

( 

WHITE PERCH 

DENSITY(NO. /1000 Cli 1'1 ) 

SAMPLE TOTAL 
(M TIME TIDE IJOLUI'1E YOLK-SAC (EXCLUDING 

D(.~TE DEPTH (HR: mN) (M) (CIJ 1'1) EGGS LARVAE LARVAE • .JIJVENILES EGGS) 
-------- ------ ------ -.. _------ ------ --------- ----------

04/:::::~:/76 B 06: I)';' -0. 3 4,~ .. 20 O. 0 o. 0 O. 0 O. 0 0. 0 
O~5/l)4/76 S 11: 20 O. 2 33. 60 O. 0 O. 0 O. 0 O. 0 O. 0 
:)::;.n)4/76 t1 11:20 O. 2 ::;:2.70 O. 0 O. 0 O. 0 O. 0 O. 0 
05/(lJ.:'r /7!:..~ B 11: 2.) O. 2 41. 10 O. 0 O. 0 O. 0 o. 0 O. 0 
0'3/04/76 S 12:00 O. :::: ::::0. 00 O. 0 O. 0 O. 0 O. 0 O. 0 
(15/04/76 ~1 12:00 O. ::: ::::4.20 O. 0 O. 0 O. 0 O. 0 O. 0 
05/04/76 B 12:00 O. :!: 32. 10 O. 0 O. 0 O. 0 O. 0 o. 0 
05/04/71':.- S 1:3:50 -0. 2 ::::1. gO O. 0 O. 0 O. 0 O. 0 O. 0 
05/04/,11.:.. ~'I 1::::; 50 -0. 2 :;::::. 40 O. 0 O. 0 O. 0 O. 0 o. 0 
V:;;/(I,./76 B 18:50 -0. 2 46. 20 O. 0 I). 0 O. I) I). I) O. 0 
0~:;/O4/76 S 1':": ::::5 -0. 3 ::::1. :::a) O. 0 I). 0 O. 0 O. 0 O. 0 
05/04/7":- 1'1 19: ::::~3 -0. :3 :;::;::.40 O. 0 O. 0 o. 0 O. 0 o. I) 
05/04/7/:.. B 1';/: 3~.5 -0. 3 46. 20 O. 0 O. 0 O. 0 O. 0 O. 0 
1):'5/04/76 S 2::::: 47 O. 2 ::;;3. 60 O. 0 O. 0 O. I) O. 0 O. 0 
0-:./(.1\-/76 1'1 2::::: 47 O. 2 ::::2.70 O. 0 O. 0 O. 0 O. 0 O. 0 
O~)/(JJt/76 E: 23:47 O. 6 3:).30 O. 0 O. 0 O. 0 O. 0 O. 0 
~)~.:i/O·3/7/:... S (10: :'2:7 O. 6 25. 80 ::;:10. 1 O. 0 O. 0 O. I) O. 0 
05/0~j/7f:.. 1'1 00: ::::7 0.1.:.. 3(1.30 O. 0 O. 0 O. 0 O. 0 o. 0 
05/0~3/76 B 00: ::':7 O. 5 -~~:3. :~a) O. 0 O. 0 O. 0 0. 0 o. 0 
O':'/(l~5/7 6 ::; 05:00 O. 5 25. 80 O. 0 o. 0 O. 0 O. I) O. 0 
0';:;/03/71.:.. ~1 05:00 O. 5 :'::0. :::a) 1221. 1 O. 0 O. 0 O. 0 O. 0 
OS/03f71.:.. B 05:00 O. :3 :!:2. 10 O. 0 O. 0 O. 0 O. (I O. 0 
O~/O5/76 :.:;; 05:47 O. :3 ::::0. 00 O. I) 0.0 O. 0 O. 0 O. 0 
05/03.17/:.. 1'1 05: 4·7 O. :~: ::::4.20 204. 7 O. 0 O. 0 O. 0 O. 0 
O~/O5/71:.. B 05:47 O. 2 41. 10 O. I) O. 0 O. 0 O. 0 O. 0 
0::./11/7/=. .-. .=. 10:45 O. 5 25. :::0 O. 0 O. (I o. 0 O. 0 O. 0 
05/11/71:.. 1'1 10:45 O. 5 :~:O. :~:O 1:../:." 0 O. 0 O. 0 O. 0 O. 0 
05/tt/7/:" B 10: 4:':. O. 5 :;:::3. :;:0 O. 0 O. 0 O. 0 O. 0 O. 0 
05/11/71:.. :'":i 11: ::::2 O. :::: :'::0.00 1/:..6. 7 O. 0 O. I) O. 0 O. (I 

05/11/7.~. 1'1 11: ::0:2 O. :::: :::::4. 20 O. 0 O. 0 O. 0 O. 0 O. 0 

({~) : ::>=::::URFACE. t'l"'MI DDLE. B"'BOTTOI'1. O'-=ODL IC!UE 

3.2-1 



---." ! 
.---. 

hlH I TE PERCH 

~:r-.1·1PLE 

(A) TUlE TIDE VOLut1E 
DATE DEPTH (HR:MIN) (M) (CU 1'"1) 

-------- ------
05/11/76 B 11: ::::2 o. :::: 32. 10 
0:3/11/71:.. ." '.' 1:::: 50 O. 7 25. 80 
05/11/76 rl 1::;:: 50 O. 7 :30. :~:o 

O~;/11/76 B 1::::: 50 O. ." 26. 40 
O~)/11/76 S 19:28 O . . ~; 22. 50 
05/11/7{~. 1'1 1 '::': 2::: O. '~I 24. 60 
0:3/11/76 B 19:28 o . ." 26. 40 
0:::;/11/76 .=. 

'.' 2:::::2~ O. :3 22. 50 
0:;/1 1 /7/~. t-1 2::;:: 2~ O. :::: 24. 60 
,)::;/11/76 B 23:25 O. /:.. ::;::3.30 
05/12/76 S 00: 17 O. 6 25. 80 
(,5/12/71:.. N 00: 1"1 o. t. ::::0.:30 
o~s./ 12/7 Co B 00: 17 o. 4 :3::::. ::::0 
03/12/7f:.. !3 O~5: 25 O. 0 3:3. 60 
0'5/ 12/71~. 1'1 O~3: 25 O. 0 ::::2.70 
0:3/·12/71::. B 05: 2~j o. 0 41. 10 
O~;.I12/7/:" ::; Ot.: 25 o. :::: ::::0. 00 
0::;/12/71:.. 1'1 0(:.: 2~:j o. :::: ::::4.20 
u:':;/1·2/7/:.. B 06:25 O. :3 32. 10 
O~;l1:::/76 s 10:20 -0. :~:1. ::::0 
o:}/ 1 ::::/7l::.. (vi 10:21) -0. :;::3.40 
05/1 ::::/ 76 B 10:20 -0. 1 41;·.20 
O~~;/1::;/7/:" S 11:00 O. 1 ::::3 . .:;.0 
0:5/1 ::::/7 l:.. t·l 11: 00 O. 1 32. 70 
05/1:::/76 B 11:00 O. 1 41. 10 
05./1 :::/71::. S 1::::: 22 O. :::: :;:0.00 
05/1 :=:.:.t 7 l::.. tl 1:=:: 22 o. ::: :'::4.20 
03/1:::/76 B 18:22 O. :::: 32. 10 
0:3/1::::/71:.. .=. 

-' 19: 0';" o. :::: 30. 00 
0:}/1 :::':/71:.. M 1'?: 09 o. :;: ::::4. 20 

(A):S~Sln~FACE;M~MIDDLEiB~BOTTOM;O~OBLIQUE 

. """\ 

( 

DEN:31TY(NO. 11000 ell M ) 
-~----------------------------~--------------------

TOTAL 
YOU<-:::AC (EXCLUDING 

EGGS LARVAE LARVAE .JUVENILES EGGS) 
------ -------- ------ ---_ ..... _--- ----------

o. 0 O. 0 O. 0 o. 0 O. 0 
50:~:. ';1 O. 0 O. 0 O. 0 O. 0 

/:.·/;..0 O. (I O. 0 O. 0 O. 0 
(I. I) O. 0 37. ';1 O. (I '37 . ." 

222. Z O. 0 O. 0 O. 0 o. 0 
O. 0 O. I) O. 0 O. 0 O. 0 
O. 0 o. (I O. 0 (I. 0 O. 0 

5:3:3. 3 O. 0 o. 0 (I. 0 O. 0 
O. 0 O. I) O. 0 O. 0 O. 0 

30. 0 O. 0 O. 0 O. 0 O. 0 
503. Oil O. 0 O. (I O. 0 O. 0 

O. 0 O. (I o. 0 o. 0 O. 0 
:30.0 o. (I o. 0 o. 0 o. 0 

o. 0 o I) O. 0 O. 0 O. 0 
O. (I O. 0 O. 0 O. 0 0.0 
O. 0 o. 0 24. :::: O. 0 24. :::: 
o. 0 o. 0 o. 0 o. 0 o. 0 
O. 0 o. I) O. 0 O. 0 O. 0 

31. 2 O. 0 o. 0 O. 0 o. 0 
O. 0 31. 4 O. 0 O. 0 :::::1.4 
O. 0 o. 0 o. 0 O. 0 o. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 

29. :=: O. 0 O. 0 O. 0 O. 0 
O. 0 (I. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
o. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
o. (I O. 0 O. 0 o. 0 O. 0 
O. 0 o. 0 O. 0 O. 0 O. 0 

3.2-2 



'-"~" ,..---..." 

( ( 

I.JH I TE PERCH 

DENSITY(NO. /1000 CU M ) 
---------------------------------------------------

SAMPLE TOTAL 
(A) TH1E TIDE VOLUI'1E YOLK-::;AC (EXCLUDING 

DATE DEPTH (HR: I'1IN) (('1) (CU 1'1) EGGS LARVAE LARVAE ,JUVEN I LE:3 EGO:3) 
----.---- ------ _ ..... _--- -------- ------ --------- ----------

05.11 f:.:/7 6 D 19: 0',' O. :3 32.10 O. 0 O. 0 O. 0 O. 0 O. 0 
05/19/76 .-. 

.;> 00: 10 O. 3 30. 00 O. 0 O. 0 o. 0 I). I) o. 0 
05./1';'/76 1'1 00: 10 O. :::: ::;:4.20 O. 0 O. 0 O. I) O. (I o. 0 
05.11'" .1'7~, B 00: 10 O. :;: ::::2. 10 O. 0 O. 0 O. 0 O. I) O. 0 
05/19/76 ~=: 00:55 O. 5 25. eo O. 0 O. 0 O. 0 O. 0 O. 0 
05/1-;:/76 tl 00:55 O. 5 :30. :'::0 O. (I O. 0 O. (I O. 0 o. 0 
05/1';'/76 B 00:55 0, 5 :3:3. ~:O O. 0 o. 0 O. I) O. (I o. 0 
05/19/76 S 05: 10 O. 7 25. 80 77. 5 O. 0 O. 0 O. I) O. 0 
o~::.;/ 1 "'i!/71:.. 1'1 05: 10 O. 7 ::;:0. :::a) O. 0 O. 0 o. 0 o. 0 O. 0 
0!5/19/71::.. D 05: 10 O. 7 33. ::::0 O. 0 o. 0 O. 0 O. 0 o. 0 
05/10'9/76 S 06:03 O. 4 25. 80 O. 0 O. 0 O. 0 o. 0 O. 0 
1)!5/1':'/76 1'1 06:03 O. 4 ::::0. 30 3::::,0 O. 0 O. 0 O. 0 o. 0 
(Y::'/19/76 B 01::..: 0:::: o. 4 3::;:.30 30. 0 O. 0 30. 0 O. 0 :;:0.0 
OS/2:5/71::.. ::' 10:40 O. 5 2::). :::0 O. 0 O. 0 O. 0 O. 0 O. 0 
1)5/2~3.171:.· t·l 10:40 O. 5 30. 30 O. 0 O. I) 33. 0 O. 0 :;:::;:.0 
(t~i/25/71:.. B 10:40 0: 3 33. ::::0 O. 0 O. (I O. 0 O. 0 O. 0 
03/2~:,/71:,. (I 10:40 O. 5 2::;:.60 O. 0 O. 0 O. 0 O. I) 0.0 
05.12:::;./7,:' S 11:30 O. 4 25. 80 O. 0 O. 0 O. 0 O. 0 O. 0 
OS/2~'/76 1'1 11:30 O. 4 ::::0. ::::0 :~::3. 0 O. 0 O. 0 O. 0 O. 0 
OS/25.17/::.. B 11: ::::0 o. 4 :;::3. :~:O I). 0 O. I) O. 0 O. 0 o. 0 
('5l25/7f.:. 0 11: ::::0 O. 4 28. 50 O. I) O. 0 O. 0 O. 0 o. 0 
OS/25/71:.. :::; 1 '?: 1::: O. 8 22. 50 O. 0 o. 0 O. 0 O. 0 O. 0 
O~:~/22"1./71:.. 1"1 1',': 18 O. ::: 24. 60 O. ,) O. 0 O. 0 O. 0 O. 0 
O~,/2.5/71;.. B 19: 18 O. :::: 26. 40 O. <) O. <) O. 0 o. 0 O. I) 

O~5/2~~/76 (I 1','; ,yo) O. :::: 2:3.50 O. 0 O. 0 O. 0 O. 0 O. 0 
OS/25/76 ::: 20:02 1. 1 22. 50 O. 0 O. 0 O. 0 O. 0 O. 0 
O!5/2~3/76 N 20:02 1. 1 24. /::..(1 O. 0 O. 0 81. 3 O. 0 f:H. :::: 
O!::~/2~~f/71:.. D 20:02 1. 1 21::.-. 40 1401. 5 O. 0 O. 0 O. 0 O. 0 
OS/2~)/76 0 20:00 L 1 2:~:. 50 O. 0 O. 0 ~:5. 1 O. 0 ~:5. 1 
O~.:i/26.17/:.. ,-. .=. 00: 2',' O. 5 25. :::0 1744. 2 O. 0 O. 0 O. 0 O. 0 

(A):S~SURFACEjM~MIDDL_EjB=DOTTOMi(l~(lBLIQUE 

3.2-3 



/'~-', 

( ( ( 

HHITE PERCH 

DEN:3ITY(NO. /1000 CU M ) 
---------------------------------------------------

SAMPLE TOTAL 
(A) TIME TIDE VOLUI'"IE YOLK-:::AC (EXCLUDING 

DATE DEPTH (HR: tHN) 01 ) (CU 1'1) EGOS LARVAE LAHVAE . .JUVEN I LE:3 EGGS) 
-------- ------ ------ -_._----- ------ --------- -----------

OS/26/76 t1 00: 2';J O. 5 ::::0. :~:O O. 0 O. 0 O. 0 O. 0 O. 0 
0':':,i/2::../71:.. B 00:29 O. 5 ;:;:3. :30 O. 0 O. 0 O. 0 O. 0 O. 0 
(Y5/26f 7 1:.. (I 00:20 O. 5 2·~J. "10 O. 0 O. 0 34. 0 O. 0 34. 0 
O~;/26/7/:" S 01: 15 O. 2 3:~:. 60 1:;:45 2 o. 0 O. 0 O. 0 O. 0 
(/5.12/~./7 1;.. ~1 01: 15 O. 2 :32.70 O. 0 O. 0 O. 0 O. 0 O. 0 
OS/26/7f:.. B 01: 15 O. 2 41. 10 O. 0 O. 0 O. 0 O. I) O. 0 
OS/21:../7f:.. 0 01: 1::3 O. 2 2:3.50 O. 0 O. '.) O. 0 o. 0 O. 0 
O~}/21:.../76 S 1)4: 44 O. 1 ::::::::.60 2053. 6 O. 0 o. 0 o. 0 o. 0 
OS/2/:;./7f:.. N 04:44 O. 1 32. 70 O. 0 O. 0 O. 0 O. 0 O. 0 
OS/2(./71:.. B 04:44 O. 1 41. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
OS/26/71:.. 0 04:39 O. 1 2:3.50 O. 0 (I. 0 O. 0 O. I) O. 0 
O~::;/2f:../7f:.. S 05:29 (I. 2 33. f:..1) 1517. '" O. (I O. 0 0.0 o. 0 
O~.:~/:~':;./71;.. 1'1 05: 2::: O. 2 32. 70 O. (I O. 0 O. 0 O. 0 O. 0 
O~;/2'~./71:.. B 05:28 O. 2 41. 10 O. 0 O. 0 24. :3 O. 0 24. 3 
(i':'/2/:;./7f:.. (I O:::~: ~:~5 O. 2 2:::. 50 O. 0 O. I) O. 0 ~:5. 1 35. 1 
O,~./OlFlf:.. .::. 

'-' 12: 1::: O. 7 25. :::0 O. 0 O. 0 O. I) O. 0 O. 0 
O/~./01/76 1'1 12: H,: O. 7 30. 30 O. 0 O. 0 O. 0 O. 0 O. 0 
01;;./01/76 B 12: 1::3 O. 7 :::::~:. ::::0 O. 0 O. I) O. 0 O. I) O. 0 
0/.:./01/71:., I) 12: 16 O. 7 2:::.50 O. I) o. 0 I). 0 O. 0 o. 0 
06/01/71:., S 1::::: 11 O. ::: 22. 50 O. 0 O. 0 O. 0 I). 0 O. 0 
06/01/76 I'l L,:: 11 O. ::: 2'l.I:..0 O. 0 I). I) I). 0 I). 0 O. 0 
0/:../01/71:.. B 1 ::::: 11 O. ::: 2:3. 50 O. 0 O. 0 O. 0 O. 0 O. 0 
06/01/7/:.. I) 13' 14 O. :3 2::;. 50 O. 0 O. I) O. 0 O. 0 O. 0 
0'-':./01/76 ,-. .=. l::;i: :~:5 -0. :~:1. ::;:0 O. I) O. 0 O. 0 O. 0 O. 0 
O.~"/Ol/76 M 1:::: ~:5 -0. 1 :::::::.40 O. 0 O. I) O. 0 O. 0 O. 0 
06.101/76 B 18: :~:5 -0. 1 46. 20 I). I) O. 0 O. 0 O. 0 O. I) 

06/01/71:.. 0 H,::::::2 -0. 1 2:::. 50 O. 0 O. 0 O. 0 I). I) O. 0 
06/01/76 ::; 21: 12 O. 2 3::::. /-..0 o. 0 O. I) O. 0 O. 0 O. 0 
0.1:./01.176 N 21: 12 O. 2 :32. 70 O. 0 O. 0 O. 0 O. 0 O. 0 
06/01/76 B 21: 12 O. 2 41. 10 O. 0 O. 0 4:3.7 O. 0 4:;::.7 

( A ) : ::;,,<::I.JHFACE l t1:.=M 1 DDLE l B'=[:OTTOI'1; O'-"OBL I OUE 

3.2-4 



"--', 

( 

I..!H 1 TE FERCH 

DENSITY(NQ /1000 CU M ) 
---------------------------------------------------

SAMPLE TOTAL 
(A) TIME TIDE VOLUME YOLK-SAC (EXCLUDING 

DATE DEPTH (HR:MIN) <t(1) (CU t'i) EGGS LARVAE LARVAE JUVENILES EGO!::;) --_ ..... - .... _- ------ ------ -------- ------ --------- ----------
06/0i/7e. 0 21: 15 O. 2 28. 50 O. 0 O. 0 3~5. 1 O. 0 :;:5. 1 
06/01/7/;. S 2~:: 50 O. ::;: 22. 50 O. 0 O. 0 O. 0 O. 0 O. 0 
O,~./Ol'/7 e. 1'1 2:3:50 O. :;:: 24. 60 O. 0 O. 0 o. 0 O. (I O. 0 
(;!;:./Ol/71:. B 2:~:: 50 0, ::: 26. -10 O. 0 O. 0 O. 0 O. 0 O. 0 
O6o/() 1 /76 0 2:3: 5:::: O. 8 2::::. 50 O. 0 O. 0 O. 0 O. 0 O. 0 
01:../02/76 !:; 00: Wi' O. 8 22. ~30 O. 0 o. 0 O. 0 O. I) o. 0 
0,':./02/7/;.. 1'1 00: 'l9 O. :3 24. 60 O. 0 O. (I O. 0 O. 0 O. (I 

O.~./O2/71::.. B 00: LJ',I O. :::: 26. LJO 75. f: O. I) O. 0 O. 0 O. 0 
O,~./02/76 (I 00:50 O. ::: 2:::. 50 0.0 O. 0 O. 0 O. (I 0.0 
Ot./02/7/::.· s 05:23 O. :::: 30. 00 O. 0 o. 0 o. 0 O. 0 o. 0 
0 .. :·/02/76 1'1 05: 2:;:: O. :::: ::;:4·.20 O. 0 O. 0 5:::.5 O. 0 cr. c-

._h=:' .• _' 

ot.../(.I~-:~'/7,~ B O~5: 23 O. :::: :;:2. 10 O. 0 O. 0 62. 3 O. 0 62. :3 
06/0~~/71:. I) 03: 2:~: O. :3 20';1. 10 O. 0 (I. 0 O. 0 O. 0 o. 0 
OI;./02/7f:.. :::: 06:31 O. ::::::::.60 2:;:::::. 1 (I. (I O. (I O. 0 O. 0 
0(·/02/76 11 06:31 O. 32. 70 O. 0 O. 0 O. 0 O. 0 O. (I 

(i.~./(I2./ 76 [: 06: :~:l O. 2:::, ~,O O. 0 O. 0 I). 0 o. (> O. 0 
06/02/7/;.. 0 01;.; 31 0. 2::::, ~50 O. I) O. I) O. 0 O. 0 O. I) 

""/:·./1):::/71~. :~; 11:06 -0. 31. ::=<) O. 0 O. (I o. 0 O. I) O. 0 
0/:./0::::/7/:" tl 11: 0(:. -0. :;::::. 40 O. 0 O. 0 o. 0 O. I) O. I) 
0/::../0::::,/76 B 11: 0(:. -0. 1 46. 20 O. I) O. 0 O. 0 O. 0 O. 0 
0/.;./0;::/7/.:.. (I 11: 05 -0. 1 2:::. ~IO o. 0 O. I) O. 0 o. 0 O. I) 

O·~·/O:~:'/7 I:,. .=. 
'.' 12: 0:3 -0. :::: 31. :::0 O. 0 O. I) O. 0 O. 0 O. 0 

0(:·1·.):'.:.:/7/::.. tl 12: 0::: -0. :;: :::::3.40 O. 0 O. 0 O. 0 O. 0 O. 0 
06/0::::,/76 B 12: I):::: -0. :::: 41.:. •. 2.0 I). 0 O. 0 O. I) O. 0 0.0 
06/0::::,/76 I) 12:05 -0. ~i 2::::,50 O. 0 O. I) O. I) O. 0 O. 0 
0/:../0:0.:/71:.. S 20: 11:. o. 9 22. ~IO O. 0 44. 4 O. 0 O. I) 44. 4 
0/:../0::::/76 tl 20: 16 O. ',J 24. e.1) o. 0 O. I) O. 0 O. 0 o. 0 
0/:../0:;::/71:.. E: 2(): 1f:. O. ";J 21':·.40 O. I) O. 0 O. 0 O. 0 O. 0 
06/0:::/71;· I) 20: 11.:.. O. ',J 2:::.50 O. 0 o. 0 O. 0 0.0 O. 0 
06/(1::::/71;. ::;; 21: 1t. -0. :::: :31. :::::0 O. 0 O. I) O. I) O. 0 O. 0 

({~): :;:;="<:;lJF:F()CEi 11'=MIDDLEi 1>'BUTT0l'1i O'=OBLIC!UE 

3.2-5 



/'-'-~ 

( 

!.-IH I TE F'EHCH 

DENS:ITY(NO. 11000 CU M ) 
---------------------------------------------------

::::AMPLE TOTAL 
(A) TIt'IE TIDE VOLUI'lE YOLK-::;;AC (EXCLUDING 

DATE DEPTH (HR: rUN> (t'\) (CIJ 1'1) EGGS LARVAE LARVAE ·.JUVEN I LES EGGS) 
-------- ------ ------ _._------ ------ --------- ------.----

0(: . ./0:::/71:.. 1'1 21: 16 -0. :::: 3:::. 40 O. 0 O. 0 O. 0 O. 0 O. I) 

06/0,:::/71::.. B 21: 16 -0. :3 41::.·.20 O. 0 O. 0 O. (I O. 0 O. (I 
06/0:::/71::.. I) 21: 1·~. -0. ::: 2:3.50 O. 0 O. 0 O. 0 O. 0 O. 0 
(1/:: • ./ 0',1/71::. S 00:02 O. 2 3:~:. 60 (I. I) O. 0 (I. (I O. (I O. 0 
06/0',//71.:. 11 00:02 O. 2 :32.70 ',/1. 7 O. I) o. 0 O. 0 o. 0 
O,"'/'Yi'.I7f.:. B 00:02 O. 2 41. 10 O. 0 O. I) O. 0 O. 0 O. 0 
0{:./0·"/76 I) 00:02 O. 2 2:3. 50 O. 0 O. 0 ;::5. 1 O. 0 35. 1 
(J,;./09/7t. .-.::- 01: 22 -0. 1 :!:1. :::0 O. 0 O. (I O. 0 O. 0 O. (I 

O.~./O·-;1/71:.. 1'1 01: 22 -0. 1 ~3:3. 40 O. 0 O. t) O. 0 O. I) O. 0 
0,,,,/0','/7 t. B 01: 22 -0. 1 46. 20 O. I) O. 0 o. 0 o. 0 O. 0 
0/.:./0',//76 0 01: 10 -0. 2::::.50 O. 0 O. 0 O. 0 O. 0 O. (I 

0/;./0.,,/71::- !::; 0(:.: 40 O. I:.. 25. 80 ~::=:. ::: O. 0 O. 0 O. 0 O. 0 
Of.:./(l'".1 7 I:.. 1'1 06:40 O. I:.. :30. ::::0 O. 0 O. 0 O. 0 O. (I O. (I 

0/:./09/76 B 06:40 o /:.. :;::::;::.3(1 O. 0 O. 0 O. (I O. 0 O. 0 
o,~./t)·-;.) ,'7 6 (I 06: '10 O. t. 2:::.50 O. 0 O. (I O. 0 O. 0 O. 0 
<)i::./ 0';' J 7 f.:. ::: 07: ::::0 O. 7 2~5. :.:;~) O. <) o. I) O. 0 o. 0 o. 0 
O,~./O'~J/71:.. 1'1 07: ::::,) O. 7 :~iO. :30 33. 0 33. 0 O. 0 o. 0 :!::3.0 
06/0';'/76 B 07:30 O. 7 3::':. ::::0 O. 0 O. (l O. 0 o. 0 O. 0 
06/0-;;/76 I) 07::30 o. 7 2::::. 50 o. 0 O. (I O. 0 O. 0 O. 0 
0/:../ 1 ~5/71.:. .-. .::- 10:45 O. :;: :::0.00 O. 0 O. 0 O. (I O. 0 O. I) 

Ol:.../1~''/7/:'' 1'1 10: 45 O. :;: ::::"1.20 O. 0 O. (I O. 0 O. 0 O. 0 
0/:.,/1::./76 B 10: 4~::; O. :;: :;:2. 10 O. I) O. 0 O. 0 O. I) O. 0 
O'V1~:i/76 (I 1(l:~O O. :3 2:3.50 O. 0 O. (> O. 0 O. 0 O. 0 
O!::'/1~i/76 ::; 11 : 2~:; O. 5 25. :::0 O. 0 o. I) O. 0 o. 0 o. 0 
0/0,/15/76 1'1 11: 2!:'. O. 5 30. :::0 O. 0 O. 0 O. I) O. 0 O. 0 
OI:../1~"j/71:.. B 11 : 2~5 O. 5 :;::;:.3(1 O. 0 O. 0 o. 0 O. 0 O. 0 
06/15/76 I) 11 : ::::~::. O. 5 2:=:. 50 O. 0 O. 0 O. 0 O. 0 O. 0 
06/15/76 S 1:3: 01 -0. :::1. :::0 O. I) O. 0 O. 0 O. 0 O. 0 
O/::..ll::"/7t. ~t 1::::01 -0. :::;8.40 O. 0 O. I) O. 0 O. 0 O. 0 
06/1 ~5/71:.. B H::: 01 -0. 46. 20 O. 0 O. 0 O. 0 O. (I O. 0 

( A) : ::;":::;URFACE; M:.::t1 I DDLE; D""BOTTOI1i O"'OBL I C!UE 

3.2-6 



.. - ....... 

I,JH I TE F'ERCH 

DENSITY(NQ /1000 CU M } 

----------------------------------------------~----
SAMPLE TOTAL 

(A) TIl"iE TIDE VOLUI1E YOU<-SAC (EXCLUDING 
DATE DEPTH (HR: l"lIN) (M) (el) M) EGG:::; LARVAE LARVAE .JUVENILES EGGS) 

-------- ------ ------ ------_ .. - ------ --------- ----------
01::..115/71::. (I 17: 5')' -0. 1 30. 00 O. 0 O. 0 O. 0 O. 0 O. 0 
Ot./15/71::. S 1',': 04 -0. 2 31. :::0 O. 0 O. 0 O. 0 O. 0 O. ;) 
O.~./ 1 ~,.l71:. 11 I',': (11). -0. 2 3:::.40 O. I) O. I) O. 0 O. I) O. (i 

Ot./ 1::';/71::. B 19:04 -0. 2 4·'; •. 20 I). I) o. (; I). 0 I). 0 o. !) 

O·~./ 1 ::';.17 I::. (I 1::::51 -0. 2 30. 00 O. 0 I). I) O. 0 O. 0 O. '.t 

l)i:./ 15/7 f:.. ~~; 2::::: OS O. :3 30. 00 O. I) 0. 0 O. 0 O. 0 O. i) 

Of,./ 1 ~:..rl f;;. M 2:::=: 05 O. :3 ::=:4.20 I), 0 O. 0 O. 0 O. 0 O. /, 
(X./13/71::. B 2::::: 05 O. ::;: ::::2, 10 O. 0 O. 0 O. 0 O. 0 O. ',' 
(l,S/15/7/.:. (I 2:::::09 O. :3 27. 1::.0 I), 0 O. 0 O. 0 0, 0 O. (i 

01::./16/76 ~:; 00:00 O. I::. 25. ::;:0 0, 0 O. (I O. 0 O. 0 o. n 
06/16/71::. t1 00:00 0.1:. 31). :~:O 52:3. 1 O. (I O. 0 O. 0 O. c, 
O.~./ U.·(76 [: 00:00 0./':- 3::::,30 O. 0 o. 0 o. ° O. 0 O. ':. 
O,~./ 1/:./76 I) 00:09 O. I::. 28. 50 (I, 0 O. 0 0, 0 0, 0 o. u 
0(: . .'16/76 B (H: 4::: 0,-4 25. ;:aj 0, I) I). I) 0.0 O. 0 O. (, 
(it.f 1 /::,,/7 /::. 1'1 04: ·1:=: o 4 ::::0, :~:I) 1:./). 0 O. 0 0, 0 I). 0 0, -,:/ 
O/~.f 1 to /7 b [: 04: '1:~: O. 4 :~::3. ::;:0 o 0 o. 0 (I, ° O. 0 O. (: 
.)(:./ 1(:,/76 0 O.q·: L10 O. 4 23. :~;O 0, 0 O. 0 O. 0 O. 0 O. (; 
\)t./16/76 S O~:25 O. 0 33, t.O 11·i'. 0 O. 0 I), 0 O. <) O. C· 
06/16/7t. I'l O~3: 25 0, 0 :~:2. 70 O. 0 0, 0 o. 0 O. 0 0, (. 
06/11::./71:., [: 05:25 O. 0 41. 10 (/,0 O. I) O. I) O. I) O. n 
06/16/71:. (I 05: ::::::! O. I) 29. I~O O. I) 0, 0 0, I) O. 0 o. C 
0/~'/22/7/:' S 10:47 O. 0 ::::::;:. t.o O. 0 o. 0 0, 0 O. I) 0. (I 

O/::'/2.2/7t. N 10:47 O. (I :~:2, 70 O. 0 O. I) O. 0 o. 0 O. C 
O,~,/2:~'/7 t.. E: 10:47 O. I) 41. 10 0, 0 24. :;: 7:3. 0 O. 0 97.<, 
Ot.f22l76 0 10: '10 O. 0 2:::. 50 O. 0 0, 0 O. 0 0, 0 O. (, 
O/~./:L2/71:. S 11: 'lA -0. 2. ::;:1, rca) I), 0 0. 0 O. 0 O. 0 o. 0 
0/:.,/22/76 ~1 11: 44 -0. 2 :~::::. 40 O. 0 0, 0 O. (I O. 0 0, 0 
06/22/76 B 11: 4.IJ. -0. 2 'If:." 20 O. ° O. 0 :::6.6 O. 0 86.1::.. 
Oi;:.'/22/7f.:. (I 11: 51 -0. 2 2:::. 50 O. 0 O. 0 O. 0 O. ° O. 0 
01:./2'2/71::.. S 20:09 0, 7 15. 00 O. 0 o. 0 O. 0 0. 0 O. 0 

(A) : :;:;"':3UnFACEi 1'1:=1'11 DDLEi B','DOTTOI1i 0,""01::1_ I G!UE 

3.2-7 



r-'~, 

( ( 

L-!H ITE PERCH 

DENSITY(NO. /1000 CU M ) 

::;:AMPLE TOTAL 
(A) T I1'1E TIDE VOLtll"lE YOLK-SAC (EXCLUDING 

DF.TE DEF'TH (HR: I'1IN) (M) (CU 1'1) EC,GS LARVAE LARVAE ,JUVENILES EGGS) 
-------- ------ ------ --------- ------ --------- - .... --------

06/22/76 N 20: O',J O. 7 1::::.60 O. 0 O. 0 O. 0 O. 0 O. 0 
06/22/76 B 20: O',J O. 7 24. 60 I). 0 O. 0 O. 0 o. I) O. 0 
06/22/76 (I 20:09 O. 7 2:=:.50 I). 0 O. 0 O. 0 O. 0 O. 0 
01:../22/71:.. S 21: 17 O. 6 15. 00 O. 0 O. 0 66. 7 O. 0 /:..6.7 
01:../22/71.:.. t·l 21: 17 O. 6 U::.60 O. 0 0.0 O. 0 0.0 0.0 
01;;../22/71:.. B 21: 17 O. 6 2-1.60 O. I) O. 0 O. 0 I). 0 O. 0 
01.:../22/76 I) 21: 17 O. 6 28. 50 O. 0 O. 0 O. 0 O. 0 O. 0 
0/::./22/76 S 23: 25 O. 5 15.1)0 O. 0 O. 0 O. 0 O. I) O. 0 
06/22/76 1'1 2:~:: 2~5 O. 5 1:3. 60 O. 0 O. 0 O. 0 O. I) O. 0 
(1/:./22/76 B 23:23 O. 5 24.1:..0 O. 0 O. 0 40. 7 O. 0 40. 7 
06/2'2/71:.. 0 23:25 O. 5 2:::,50 O. 0 O. 0 o. 0 O. I) O. 0 
0,~./2:::/71.:.. ::; 00:27 O. 21.00 O. I) O. 0 O. I) O. I) O. 0 
(l(:·/2:~:/7/::" N 00:27 O. :~:O. 30 O. (I O. 0 ::::3.0 O. I) ::::::::.0 
01~./23/7/':" B 00:27 0. 21.00 O. I) O. 0 O. 0 O. 0 O. 0 
Oi:./2:~:/71.:.. 0 00:27 O. 2;::.50 0. 0 O. (I O. 0 O. 0 O. (I 
O,~/2:~:/7 /,;,. ",. 

'-' OIl: 40 O. 2 21.00 O. 0 O. 0 O. 0 (I. (I o. 0 
O':·/23/7/~. 1'1 0'1: 40 O. :2 ::::0. :,:,) O. 0 O. 0 O. 0 O. 0 O. 0 
Ot:·/~-:-:'3/7 6 B 0"1: 40 O. 2 21. 00 O. 0 O. 0 O. 0 O. 0 O. 0 
O/~./::-:3/71:.. I) 04:45 O. 2 2:::.50 O. (0 O. 0 O. 0 O. 0 o. 0 
01;,./2:::,171:.. S 05:25 O. 3 1::::. (II) o. 0 O. 0 O. 0 O. 0 O. 0 
01:.,/23/76 ~1 05::25 O. :~: 24. "'1-5 O. 0 O. 0 O. 0 O. 0 O. 0 
0/:../2:',:.176 E: 05:25 O. :::: 22. :::0 O. 0 O. 0 O. 0 O. 0 o. 0 
OI:.·/2·3/7f:., I) O~,): 35 O. :3 2:::. 70 O. 0 O. 0 O. 0 O. 0 O. 0 
O~./3':J/7f:., S 11: 4',' O. 7 2~3. 80 77. 5 O. 0 O. 0 O. I) O. 0 
O,~.'/::::O/7 6 tl 11:49 O. 7 30. 30 O. 0 o. 0 O. 0 O. 0 O. 0 
06/30/76 B 11: '~9 O. 7 ::::3. ::::0 O. 0 O. 0 O. 0 O. 0 O. 0 
01.:../30/76 I) 11: 49 O. 7 2:::. 50 O. 0 O. I) 70. 2 O. 0 70. '2 
Of::,/::=:.)/7f:. S 12:49 0. ::: 22. 50 O. 0 I). 0 O. 0 O. 0 O. 0 
0/:./:30/7,(:. ~1 12:49 O. ::: 24.1:..0 O. (J O. 0 O. 0 O. 0 O. 0 
01:../3,)/7/:.. B 12: 4',J O. :::: 21.:. .. 40 O. 0 O. I) I). 0 O. 0 O. 0 

(A):SzSURFACEiM=MIDDLEiB~E:OTTOMiO~OBLIQUE 

3.2-8 



""--, 

WHITE PERCH 

DENSITY(N~ /1000 CU M ) 
-~-~-----------------------------------------------

SAMPLE TOTAL 
(A) TIME TIDE VOLUI··lE YOLK-:::AC (EXCLUDING 

DATE DEPTH (HR: ~lIN) (M) (CU 1'1) EGGS LARVAE LARVAE ,JUVENILES EGGS) 
-------- ------ ------ -------- ------ --------- ----------

0/.:./:;:0/76 (I 12: LJ·9 O. ::: 2:;:.50 O. 0 O. 0 O. 0 O. 0 O. I) 
07/01/76 S 00:25 1. 22. 50 O. 0 o. 0 O. 0 o. 0 O. 0 
07/01/76 1'1 00:25 1. 24. 60 O. 0 O. 0 40. 7 O. 0 40. 7 
07.h) 1.176 B 00: 2~i 1. 26. 40 O. 0 O. 0 37 . ." O. 0 .137.9 
07/01/76 .-. 01: 02 1. 22. 50 O. 0 O. 0 o. 0 O. 0 O. 0 .=. 
07.1'01/76 1'1 01:02 1. 1 24. 60 O. 0 O. 0 O. 0 O. 0 O. 0 
07/01/76 E: 01: 02 1. 1 26. 40 O. 0 O. I) 151. ~ O. 0 151. 5 
07'06/71:.. ~~; 11: 0::, -0. 2 31.80 O. 0 O. 0 O. 0 O. 0 O. 0 
U7/0·~./76 ~1 11:05 -0. 2 3:::. -1-0 O. 0 O. 0 O. 0 I). 0 I). 0 
07/06/76 B 11: 05 -0. 2 4t. .. 20 O. 0 O. 0 O. (I O. 0 O. 0 
07/0(./76 (I 11: ('0 -0. 2 2:::.50 (I. 0 O. 0 O. 0 O. 0 O. 0 
07/,)/':'/76 ~:; 11: 55 -0. 2 ::;::1. :::::0 O. 0 o. 0 O. 0 O. 0 o. 0 
07. I ·U/:./7/:... 1'1 11: 55 -0. 2 ::;::::::. 40 O. 0 O. 0 O. 0 O. 0 O. 0 
07/i)" . ..' 7t.. E: 11: 55 -0. :2 1]'::'. 20 O. 0 O. 0 O. 0 o. (I O. 0 
(l7/0b/7/:.. (I 12:00 -0, 2 28. ~jO O. 0 O. (I O. 0 O. 0 O. 0 
07/()t.:./7/~. S 19:04 1.0 22. 50 O. 0 O. 0 o. 0 o. 0 o. 0 
07/('/;;../7 f::, tl 19:04 1.0 21 .. :'c.0 O. I) O. 0 o. 0 O. 0 o. 0 
07/0b/76 B 19: (H 1.0 26. 40 O. 0 O. 0 :::::7. '" O. (I 37. '"iJ 

(17 /O,~'/71:.. I) 1:::;;: 1j·5 1.0 28. 50 O. 0 O. 0 ~:5. 1 O. 0 :35. 1 
07/(,,:./76 .=. 

'-' 20: 0-1 O. ::: 22. ~50 O. 0 O. 0 O. 0 o. 0 o. 0 
07/01;:../71;;. ~1 20:04 O .• :: 24. 60 O. 0 O. 0 O. 0 O. 0 O. 0 
07/01e·/7b B 20: 04· O. ::: 2t. .. 40 O. 0 O. (I O. 0 O. 0 O. 0 
07/01;:../71:.· 0 19:32 O. ::: ::::0.00 O. (I O. 0 :3:3. 3 O. 0 33. :3 
07/07.17f.:. .-. .=. ('0: 04 O. ::::3. bO o. 0 O. (I O. I) O. 0 O. 0 
O"7/')7/7'~· N 00: 04· O. ::;:2.70 O. 0 O. 0 O. 0 O. 0 O. 0 
07/07/71:.. B 00: 0·1 O. 41. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
07/0/:../71:.. (I 2::::: 47 O. ::;;0.00 O. 0 O. 0 :::::~:. :3 O. 0 33. :::: 
(.7/,)7/76 S 00:41:.. O. :::::::::.60 O. 0 O. 0 O. 0 O. 0 O. 0 
07/07/71:.· 1'1 00:46 O. 32. 70 O. 0 O. 0 O. 0 O. 0 O. 0 
07/07/7t.. B 00:46 O. 41. 10 O. 0 O. 0 24. :3 O. 0 24. :::: 

(A): ::;=:;:::I..IRFACEi r'1=t-1IDDLEi [;,.c[a)TTOt'li (I"'·OBLI G!IJE 

3.2-9 



/-~ ....... 

( ( 
\ 

\,IH I T£ PERCH 

DENSITY(NO. /1000 CU N ) 
---------------------------------------------------

SAt1F"LE TOTAL 
(A) T H1E TIDE VOLUt1E YOU<-SAC (EXCLUDING 

DiiTE DEF'TH (HH:NIN) (t1 ) (CIJ N) EGGS LARVAE LAF:VAE .JUVEN I LE:::; EGGS) 
-------- ------ ------ -.------- ------ --------- ----------

07.107/71:., 0 00: 5::: 0, 1 28. 50 O. 0 O. 0 O. I) O. I) O. 0 
07.107/76 :3 04:02 O. 3 30. 00 I). 0 o. 0 O. 0 O. I) O. 0 
07/07/7/:, t,\ 04:02 O. 3 34. 20 O. 0 O. 0 o. 0 O. 0 O. 0 
07/07/76 B 04:02 O. :;: :::'2. 10 O. 0 O. 0 31. 2 O. 0 31. 2 
07.107/7/.:, (I 04:00 O. 3 2~=:. 50 O. 0 O. 0 O. 0 O. 0 O. 0 
07/07/71:- B 04: 40 O. 5 25. :::0 O. 0 O. 0 O. 0 O. 0 O. 0 
07/07/7f.:. tl 04:40 O. 5 ::::0. 30 O. 0 O. 0 3:3. 0 O. 0 33. 0 
07fO?l7/.:. B 04: 4·0 O. 5 ::::::::. ::::0 o. I) o. 0 O. 0 O. (I o. 0 
07.f07 l 7/.:. (I 04: ::10 O. 5 2';>. 70 I). I) O. 0 O. (I O. (I I). I) 
07/13/7/.:. .=. 

'.' 11: '14 O. 8 22. !30 O. 0 O. 0 O. 0 O. (I O. 0 
07/13/7/" 1'1 11: 'lii- O. :3 24. 60 O. 0 I). 0 O. 0 O. 0 O. 0 
07l1':::/7(;, B 11:44 O. ::: 2t:... 40 O. 0 O. 0 O. 0 O. 0 o. 0 
07/!::':/7/:.. I) 11: 44 O. :=:: 27. 00 O. (I o 0 O. 0 O. 0 O. I) 

07/'1:""3.:/76 :; 12: 5::: O. :::: 22. 50 I). I) O. (I O. 0 O. 0 O. 0 
07/1 :,':/7 {::, l'1 12: !~.~=: I). ;:: 24. (;.0 O. 0 O. 0 O. 0 O. 0 O. 0 
(li/I::::/7/.:. E: 12: ~::::: O. :=:: 2/.:,.40 O. I) O. I) I). 0 O. I) O. t) 
07/1~:/7/:" 0 1:""3.:: (10 O. ::: ::::::::,00 O. 0 O. 0 O. 0 I). 0 O. 0 
07/l.:::/7/:.. ,-. 1::::; 0'1 -0. 2 ::::1. ::a) O. I) I). I) O. I) O. 0 I). I) -=. 
07/1::::/71:., 1'1 1::::: 04 -0. :2 3:::.40 O. 0 O. 0 O. 0 O. 0 O. 0 
07/1::::.f7/:.. B 1:~:: 04 -0. :2 'I/:". 20 O. I) O. 0 O. 0 O. 0 O. 0 
07lL::::/7/:.. 0 1::::: 04 -I). :1 2:::: ·1-0 I). I) O. 0 O. 0 O. 0 I). 0 
07/13/7/:.. S 1:::;:: ~':'f:. -0. 2 31. :::0 O. 0 O. 0 I). 0 O. 0 O. I) 
07/1::::/76 1'1 18: 5(:. -0. :2 :;::::, 40 O. (I O. 0 O. 0 O. 0 O. 0 
(0/13/71:- B le: ~l:. -0. 2 4", .. 2") O. 0 O. 0 O. 0 O. 0 O. 0 
07/13/76 I) 19:03 -0. 2 25. 50 O. I) O. 0 O. 0 O. 0 O. (I 
07/13/76 S 22: 4/.:, O. 7 25. 80 O. I) O. 0 O. 0 O. 0 O. 0 
OT.l13.171:, M 22: 46. O. 7 :;;0. :~:O O. I) I). 0 I), I) O. 0 O. 0 
07/13/71:, B :2:2:4/:" O. 7 ::::::::. ::::0 O. I) O. 0 O. I) O. 0 I). I) 

07/13/7/.:. (I 22:39 O. 7 2:::.50 O. I) O. 0 175.4 175.4 350. :::: 
07/1:3/71:- ~:~ 2::::: 3~5 O. 9 22. 50 O. 0 O. (I O. I) O. 0 O. I) 

(A):S=SURFACEiM~MIDDLEiB=~JTTI)M;(I~I)BLIQUE 

3.2-10 



..-"'-.~. 

,"-'-

WHITE PERCH 

DENSITY(NQ /1000 CU M ) 

---------------------------------------------------
SAI'1PLE TOTAL 

(A) TItlE TIDE VOLUI"IE YOLK-SAC (EXCLUDING 
DATE DEPTH (HR: !--UN) (\'1) (CIJ t1) EGGS LAF"\VIiE LARVAE ,JUVENILES EGG:::) 

--- ..... _--- ------~ ---..--- -------- ------ --------- ----------
071 13/7t:.. M 2::::: ::;5 O. ';1 2·1-. f:,() O. I) o. 0 O. 0 o. 0 O. 0 
07..11::;::/71.:.. B 23: :::::5 O. ';1 2t:... 40 O. 0 o. 0 O. 0 O. 0 O. 0 
07/1 ::;:V7i" 0 2::::: 45 O. 9 28. 50 O. 0 o. 0 175. 4 :35. 1 210. 5 
07/14/7t:.. S 05:30 O. 1 :;::3. /.:..0 O. 0 O. 0 O. 0 O. 0 O. 0 
07/14/7t:.. 1'1 05;30 O. 1 32. 70 O. I) O. 0 O. (I (I. (I I). (I 

07/14/76- B 05: ::::0 O. 1 41. 10 O. 0 O. 0 97. 3 O. 0 5/7. :3 
07/1",/71;,. (I 05::35 O. 1 28. 50 O. 0 O. 0 0.0 O. I) 0.0 
07/I'V76. ::; 0/':': 10 O. 0 :::::;:.1;,.0 O. 0 O. 0 O. 0 I). 0 O. 0 
07/ !·l/7/~. t·l 0(:.: 10 O. 0 ::::2.70 O. 0 O. 0 O. 0 o. 0 O. 0 
07/1 li..f 7 (:. B 06: 10 0.0. 41. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
07/14/710. (I O/~.: 15 O. 0 28. 50 O. 0 O. 0 ~;5. 1 O. 0 :35. 1 
07120/7b ~~ 11:00 -0. 2 :31. eo O. 0 O. 0 O. 0 O. 0 O. I) 

07/20/7/", tl 11: (H) -0. 2 :;::::~. 40 O. 0 O. 0 O. 0 O. I) O. 0 
07/20/71;. 13 11: 00 -0. 2 .ii6.2') O. 0 O. I) O. 0 O. 0 O. 0 
07/20/76 (I 11:03 -0. 2 ":'2::::, :::::0 O. 0 O. 0 O. 0 O. I) O. 0 
07/20/71:.- S 11: ~.::: -0. :;: :;:1. ::::0 O. 0 O. 0 O. 0 O. 0 O. 0 
07/20 l 71:.. M 11: !::;::: -0. :::: :;:::::. L10 O. 0 o. 0 O. 0 O. 0 o. 0 
07/':::0/71;,. B 11: =~::: -0. ::;: 46. 20 O. I) O. 0 O. 0 o. 0 O. 0 
07/20/710, 0 12:00 -0. 3 ::;:0.50 O. 0 O. 0 O. 0 O. 0 O. 0 
07/20/76 8 19:58 O. ~l 25. 80 I). I) I). 0 O. 0 O. 0 I). 0 
07/20/76 t·t 19:58 O. 5 :30. ::::0 O. 0 O. (I O. (I O. 0 O. 0 
(17/20/7(:. B 1 ';1: ~:;::: O. 5 33. ::::0 O. I) O. (I 0.0 O. I) O. 0 
07/;~O/71:.. 0 20: 12 O. 5 2::':. 50 O. I) O. 0 (I. I) O. I) o. 0 
07/20/71;,. c· 

'-' 21: 3';' O. 2 :;::~:. 60 O. 0 (I. 0 0.0 O. I) O. (I 
1)7/20/7(:. 1-1 21: ::::." O. 2 :;:2.70 O. 0 O. I) O. 0 O. 0 O. 0 
07 /;~O.l7 /:.' B 21: 3',1 O. 2 41. 10 O. I) O. 0 O. 0 O. 0 O. 0 
07/21.171;,. S 00: :;:';1 O. 0 33./':.0 O. 0 O. (I o. (I O. 0 O. I) 

07/21.176 M 00: ;:::9 O. 0 :;:2.70 O. 0 o. 0 O. 0 0.0 o. 0 
07.121/71:.- B 00: :~:'7' O. 0 41. 10 O. (I O. 0 O. 0 O. 0 O. 0 
07/21/7(:. .=-

'-' 01:29 O. 0 ::::::;:.1;,.0 O. 0 O. 0 O. 0 O. 0 O. I) 

(A): :,>'::::URFACEi M'~NrDDLEi B'"BOTTOl'1i O,"OE:LIG!UE 

3.2-11 



.....---....... , 

( 

l,IH I TE: PERCH 

DE:NSITY(NO. /1000 CIJ M ) 

:,,:AI'IF'LE TOTAL 
(A) TIt'IE TIDE VOUJt·1E YOLK-SAC (EXCLUDING 

D,:.TE DEPTH niH: I'1I N ) (M) (CU 1'1) EGGS LARVAE LARVAE .JUVE:N I LES E:GG:::: ) 
-------- ..... ----- ------ ..... __ ..... _--- ------ --------- ----------

0:::/0::/71:.. :3 12: 1:;: -0. 3 31. :30 O. 0 O. 0 o. 0 o. 0 o. 0 
(1:::.10:,:.171:.. 1"1 12: 1:;: -0. 3 3:::.40 O. 0 O. 0 O. 0 o. 0 O. 0 
O;::/O3/7{~. B 12: 13 -0. 3 41:... 20 O. 0 O. 0 O. (I I). 0 O. 0 
0::::/0·:;::/71:.. I) 13:02 -0. 1 ::::0. 20 O. (I O. I) O. (I O. 0 O. I) 
0::::/03/7,,,. :3 1::::: Col:.. O. 7 25. !::O O. (I O. 0 O. 0 0.0 O. 0 
0:::.103.17 f:.. tl 1:::::51:.. O. 7 ::::0. ::::0 O. (I O. I) O. 0 O. 0 O. 0 
0:'::/0::::/7/:" B 1 :::: 56 O. 7 :::::;:. :::::0 O. (I O. 0 O. I) O. 0 O. 0 
(·::::/1)3/71:.. S 1',': ::':7 O. 5 25. ~~:O O. 0 I). I) O. (I O. 0 O. 0 
(J:::/<):::/7f:.. N 19: ::::7 O. ~i 30. 30 O. 0 O. 0 O. (I O. 0 O. 0 
1):::/03l7f:.. B 19:37 O. ~5 :::::3. ::::0 O. 0 O. 0 o. <) O. I) O. 0 
()::':./O3/7/;;. :::; 2:~:: 26 -0. :2 :::: 1. ::::0 I). (I o. 0 o. <) O. 0 O. 0 
4);:~/t):'::/7 I:.- tl 23:26 -0, 2 :::::::. 40 O. I) O. 0 O. 0 O. (I O. 0 
IX,:/03/76 B 2::::: 2(:. -0. 2 4/~ .. 20 O. 0 O. 0 O. 0 O. I) O. 0 
()::;:/0'3/7 t- I) 2:~:: ::::0 --0. 2 :~i2. 20 O. 0 O. 0 O. (l O. 0 O. 0 
(\:::,"04/7 (:. S 00: 10 -0. 2 31.' :;::0 o. 0 O. 0 O. 0 O. 0 O. 0 
0::: (1).'\/7 /:.. 1'1 00: 10 -0, 2 :;::::. 40 O. 0 O. 0 O. 0 O. 0 O. (I 

O:~!/O·'·/7 I:.. B 00: 10 -0. 2 4/:... 20 O. 0 O. (I O. (I O. 0 O. 0 
0::::/0,,,; /7/~, 0 00: :~~5 -0. 2 ::::0.40 O. (I O. (I O. (I (:.5. :::: 65, :=: 
(;::::/(I'1·/7/;;. ::;, 05; 18 O. 7 25. :::0 O. 0 o. 0 O. 0 O. 0 O. I) 

«:/O~/7b 1'1 05: 1::: O. 7 ::::0. 3;) O. 0 O. 0 O. I) O. 0 I). 0 
O::::/0:fl7b B 05: li:: O. 7 3~~:. 30 O. I) O. 0 O. 0 O. 0 O. 0 
1);:':/0'1./71:.. S 06: O:~: O. 7 25. :~:O O. 0 O. 0 O. I) O. 0 O. 0 
0:::/0'1/71:.. 1'1 06:0:3 O. 7 ::::0. ::::0 O. I) O. 0 O. 0 O. 0 O. 0 
O:,,:/04/7b B 0/;:.: 03 O. 7 ::::::::. ::::0 O. 0 O. (I O. 0 O. 0 o. 0 
1):::VO'tl76 :; 1;:;: 10 O. :::: ::::0.00 O. 0 O. 0 O. 0 O. 0 O. 0 
0::::/0'1/76 \"I 1~.: 10 o. ::.: ::::4. 2.0 O. 0 O. 0 O. 0 O. 0 O. 0 
O!::i(l'1/71:.. r:: l~i: 10 o. :::: ::::2. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
O:::/(,'l/7f:.. I) 1~;: 15 O. :::: ::':3.00 O. 0 O. 0 O. I) O. 0 O. 0 
0:::/0·1·/71:.. B 11::..: 02 O. 5 2~2"1. ~:~t) O. 0 O. (I (I. (I O. 0 O. 0 
1)::::/O"U7/;:. 1'1 16:02 O. 5 .30. ::::0 O. 0 O. 0 O. 0 O. 0 O. 0 

(A):S=SURFnCE;M=MIDDLE;B~BI)TTOM;I)=OBLI~JE 

3.2-12 



,~, 

/~'-

( ( 

~IH I TE PERCH 

DENSITY(NQ /1000 CU M ) 
-------------------------------------------------~-

SAI'/PLE TOTAL 
(A) TIME TIDE VOL tll··1 E YOLK-SAC (EXCLUDING 

DATE DEPTH (HR: tUN) <1'1 ) (CU ~1) EOOS LARVAE LARVAE JUVENILES EOO:3) 
-------- --- ..... -- ------ -------- ------ ------- ...... - ----------

O~:/O4.171;,. B 16:02 O. 5 3:~:. 30 O. 0 O. 0 O. 0 O. 0 O. 0 
O:::'/O4/7/~. (I It.: 07 O. 5 2';:/, :30 O. 0 O. 0 O. 0 :!:4. 1 ::::4.1 
1):::,/04/71;,. S 17:03 O. f:: 22. 50 O. 0 O. 0 O. I) (I. (I O. 0 
oe/O·l/76 l'1 17:05 O. 8 24. 1;,.0 O. 0 O. (I O. 0 O. 0 o. 0 
(,::::/O't/71:;. E: 1?:05 O. ::: 26. 40 O. 0 O. I) O. 0 O. I) O. 0 
O;;;/O;~/76 (I 11. .... : ~,5 O. ::;: 32. eo O. 0 O. I) O. 0 O. 0 O. 0 
O:'=VO-l/7t. ::: 17: 4!:. O. :;:: 22. ~50 O. 0 O. 0 O. 0 O. 0 O. 0 
0:::/04/76 ~'I 17:45 O. ;::: 2'L t.o O. 0 O. 0 O. 0 O. 0 O. 0 
0::::.104/76 B 17:45 O. ::;: 26. 40 O. (I 0.0 (I. (I O. (I O. 0 
O::~;'/O'l /'7 b (I 17:11::: O. ;:;: 31. t.O O. (I O. 0 O. I) O. 0 (I. (I 

O:~:/O'lf7 f:. ~:; 19: 2·1- o. :::: 22. ~30 O. 0 O. 0 O. 0 O. 0 o. I) 

O::!/(lf~·/71:.. 1'1 I',': 2·1 O. :::: 2-1.60 O. 0 O. 0 O. I) O. 0 O. 0 
0:::/0·1/7/:;. E' -' I';': 211 O. S 2t .. 40 O. 0 O. (I O. 0 O. I) O. 0 
1)::::/04 i7 I:;. (I I',)': 2t. O. ::: 2:;::.30 O. <) O. 0 o. (I 35. ~: 2:5. ~; 

0::::/0'1/710. :::: 20: 10 O. 7 25. :::,) O. (I O. 0 O. 0 O. 0 O. 0 
O::::/O·l /7 t. 1'1 20: 10 O. 7 ::::0. ::':0 O. (> O. 0 O. (I '0.0 O. 0 
0::::/0·:1-/71::.. B 20: 10 O. 7 :3:3. ~:o O. 0 O. 0 O. 0 O. 0 O. 0 
O:~:/O·i /76 0 20: 14 O. 7 :;::0.70 O. 0 O. 0 O. (I 65.1 65. 1 
i):,,:/04/7 f::., :3 20:51 O. ~. 25. :::0 O. 0 O. 0 O. 0 O. 0 O. 0 
O:~:/OLj/7 10. N 20:51 O. 5 :::0. ::::0 O. I) O. 0 O. 0 O. 0 O. 0 
(I:::: l(i'l/7 t. B 20:51 o. 5 :33. ::::0 O. 0 O. 0 o. (> O. 0 O. 0 
():::: 104·/76 (I 20:57 O. 5 :::0.90 O. 0 O. 0 O. (I tA.7 64. 7 
(J::::/05/7f:.. !:~ 1-:: C·4 -0. 1 :::1. :::0 O. (I O. 0 o. t) O. 0 O. 0 
(,:::/ '.)~~;/7 6 H 14:54 -0. 1 :;:::::. 40 O. 0 O. (I O. (I O. (I O. D 
O;:::./~Y3/71:.. B 14:54- -0. 46. 20 O. (I O. 0 I). I) O. (I O. 0 
0:::/ (>5/7 b (I 1:;':;: 00 -0. :3:3. :::7 O. 0 O. (I O. 0 O. 0 O. (I 

O;::/O:':~/71:.. s 15: 4::: O. 2 ~:3. t.O O. 0 O. 0 O. I) 0.0 o. 0 
O;~:/O~S/7/~. 1'1 15: /I::: O. 2 ::::2.70 O. 0 O. 0 O. (I O. I) O. 0 
O;~:/('~::;/71.:.. B 1!5: 4:::;: O. :::: 41. 10 O. I) O. (I O. (I O. 0 O. 0 
08/05/7b I) 1 ~3: 53 O. 2 32.5,) O. 0 O. 0 O. (I O. I) O. 0 

(A):S=8URFACE;M=MIDDLEiB~BOrTI)M;O~I)BLIQUE 

3.2-13 



...... --.... 

( 
( 

\-JH 1 TE PERCH 

DENSITY(NQ /1000 CU M ) 

---------------------------------------------------
S:AI"IPLE TOTAL 

(A) TIt'JE TIDE VOLlJl'lE YOLK-SAC (EXCLlJD I NO 
DATE DEPTH (HR:NIN) ( 1"1) (eLI 1'1) EGOS LARVAE LARVAE .JlJVEN I LES EGG:=: ) 

-------- ------ ------ ------ ..... _- ------ ---------- ----------
O:~:/OS/7f:.. ~3 16: :34 O. 4 25. :;:0 O. 0 O. 0 O. 0 O. 0 0.0 
0:::/05.176 t-1 16: :34 O. 4 :30. ::::0 O. 0 O. 0 O. 0 O. 0 O. 0 
0:::/ O~:'/7 /:.. E: 16: :;:'t O. 4 :3:3. ~.:\() o. 0 O. 0 O. 0 o. 0 o. 0 
0::::/03/71;,. (I it,.: 41 O. 4 31. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
i):~/05/76 '3 17: :;:9 O. 7 25. :=:0 O. 0 O. 0 O. 0 O. 0 O. 0 
0:~:f03/7l:.. ~1 17: :3'" O. 7 :;:0. ::::0 O. 0 O. 0 O. 0 o. 0 o. 0 
0:::/O'5'/7/:" E: 17: :;:9 O. 7 :;:3. ::::0 O. (I O. o· O. 0 o. 0 O. 0 
O::::/O:5/7/:" 0 17:32 O. 7 :;:3. 10 O. 0 O. (I O. 0 o. 0 o. 0 
O::::/O~:;/7/~. S 19:28 O. 'p 22. 50 O. 0 o. 0 o. 0 O. 0 o. 0 
O;~:/O~/76 t1 19: 2::: O. ';'J 24. 60 O. 0 O. I) o. 0 I). 0 O. 0 • 
O=2:/i)5l7,':'. E: 19: '2.!:1 O. ';1 26. 40 O. I) O. 0 O. 0 o. 0 O. (I 

0:::/0:::;/7/.:. I) 19: 3::: O. 9 2:=:. t.O O. 0 O. 0 O. 0 O. 0 O. 0 
O::i./O!5.i7/:" :-:; 20:30 O. :3 22. 50 O. I) O. 0 O. 0 O. I) O. 0 
0::::/05/76 t1 20:30 O. ::: 34. 60 O. 0 O. 0 O. 0 o. 0 o. 0 
O::::/O~~~.l7 /:;, B 2~): :30 O. ::: 26. 40 O. (I O. 0 O. 0 O. 0 O. 0 
0:::/0:5/71:.. I) 20:21 O. :::: 2'1.00 O. (> O. I) O. (I 41. 7 41. 7 
0:::/0:5/7/':. S 21: 12 O. 7 2~ •. :30 O. (I O. 0 O. 0 O. 0 O. 0 
0:::/0::-:'-1/76 tl 21: 12 O. 7 ::::0. ::::0 (I. 0 I). 0 o. 0 O. 0 O. 0 
0:3/',):5/71:.. 1:: 21: 12 O. 7 :~::~:. ~;O O. I) O. 0 O. 0 O. 0 O. 0 
O,::/oc~;/71:.. (I 21: 1(:. O. 7 211. 40 O. 0 O. 0 O. 0 O. 0 O. 0 
(!:::/10/7l: .. S 11:50 O. ::: 22. !:~O O. 0 o. 0 O. 0 O. 0 o. 0 
0::::/10/76 ~1 11: 50 0.:::: 24. 60 O. 0 O. 0 O. 0 O. 0 O. 0 
0::;:/10/71:.· E: 11: 50 o. ::: 26. 40 I). 0 O. 0 0.0 O. 0 O. 0 
0:=:/10/76 0 11:4:::: O. :3 ::::0.60 O. I) o. 0 O. 0 o. 0 O. 0 
0:::/10/7(:. ::: 12: ::;:1 O. :::: 22. 50 (I. 0 O. 0 O. 0 O. 0 o. 0 
0:::: "10/76 N 12:::::1 O. a 24. 1:.0 O. 0 O. (I O. 0 O. 0 O. 0 
0::;:./10/7f:.. E: 12: :::: 1 O. ::: 26. 40 O. I) O. I) O. I) O. 0 I). 0 
0:::/10/7 f:.. 0 12:20 O. ::: 2';). :;::0 O. 0 O. 0 0.0 O. I) O. 0 
1)::';/10/76 S 1::;:: ::::0 -0. 2 :31. :::1) O. I) O. I) O. I) O. 0 o. 0 
(1::::/10/76 t1 1:::: :;:0 -0. 2 :::::::. 40 O. 0 O. 0 O. 0 0.0 0, 0 

(A): ::;=:~;UHFACE; l'1'~l'lIDDLE; B=[:OTTOl'li O",-OBLIC!UE 

3.2-14 



'-', 

t.1H I TE pERCH 

DENSITY(NO. /1000 CIJ M ) 
----------------~--------~-------------------------

SAMPLE TOTAL 
(A) TU1E TIDE VOUJI'lE YOLK-SAC (EXCLUDING 

DATE DEPTH ( HF:: t'II N ) un (CU ~'I) EGGS LARVAE LARVAE .JUVENILES EGG:; ) 
-------- ------ ------ -------- ------ --------- ----------

0:::/10/7/.:.. B 1:::: 30 -0. 2 46. 20 O. 0 I). I) O. I) O. 0 O. 0 
1)::,:.1 10/7/.:.. 0 1:;::: 32 -0. 2 32. 40 O. 0 O. 0 O. 0 O. 0 O. 0 
0;::;/10/76 .-. 1 ;J: 25 O. I) :33. 60 O. 0 O. 0 O. 0 I). 0 O. 0 .:. 
1):='/1 ') /76 1'1 19: 2!3 O. I) 32. 70 O. 0 O. I) O. 0 O. I) O. 0 
0::::./ ~ 0/7 I':. B 19: 2~5 O. 0 41. 10 O. 0 O. I) O. 0 O. 0 O. 0 
0;::/10/71:.. 0 1';': 26 O. 0 :~:2. 40 O. (I O. 0 O. I) 61. 7 61. 7 
':I:~:/ 1 0/7/:. :; 23: 17 I). ::;: 22. 50 O. I) O. I) I). I) O. 0 O. 0 
O::::/10./7/~. 1'1 2::;;: t 7 o. ::: 24 .. ~·o O. 0 O. 0 O. 0 O. 0 O. 0 
(':·::/:L i)/'7/.:.. B :::=:: 17 O. ::: 26. 40 O. 0 O. 0 O. I) O. I) O. 0 
t):;::/ 1 0/7 (:. (I 23: 1',' O. ::: 32. 50 O. 0 o. 0 O. 0 O. 0 o. 0 
~),::/11.171::.. ~:~ 00: 1.::: O . ." 22. 50 O. 0 O. 0 I). I) O. 0 O. I) 
(t:",/ 11 /] 6 f"1 00: 1::: o. 9 21]·. /.:.·0 O. 0 O. (I O. I) O. 0 O. 0 
('::::1·11/7.~, B 00: 1:;:: O. 9 26. 40 O. 0 O. 0 O. 0 O. I) O. I) 

(.:~;/ 11 /7 /:.. (I 00: 19 O. 0;1 :::::3.50 O. 0 O. 0 O. 0 o. 0 I). I) 
O;~:/11/7,~. S (14: ::':7 O. 2 :33./:.0 O. 0 O. 0 I). 0 O. 0 o. 0 
0;:::/11/7/:.. i'l Off: :::7 O. 2 32. 70 0, (' o. 0 O. 0 o. 0 o. 0 
O:~;/11."'76 E: !)1C:::::7 O. 2 41. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
0::::/11/7/:., CI 04: :~:." O. 2 :~:2. ·'*0 O. 0 O. 0 O. 0 O. 0 O. 0 
(,;:::/11/7 t;. S 05:25 O. 0 3:;:. 60 (I. (I O. 0 O. 0 O. 0 O. 0 
1):;,:/11/76 1'1 O~3: I::S O. 0 ::::2. 70 O. 0 O. 0 O. 0 O. 0 O. 0 
0:::/11/76 B (,5: 25 O. 0 41. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
(>:::/11/7/':' 0 03:31 O. (I 29. 60 O. 0 O. 0 O. 0 O. 0 O. 0 
0:::/17/76 :::; 10: 51':. -0. :3 :::: 1. ;,:;(1 O. (I O. 0 O. 0 O. 0 O. I) 

0::: /17./7 (" 1'1 10: ::./:.. -0. 3 :::::::. 40 O. 0 O. 0 O. 0 O. 0 O. 0 
0:::/17 (7'::- B 10: 51.:. -0. 3 46. 20 O. 0 O. 0 O. 0 O. 0 o. 0 
(1'::::'/17/7/:'. 0 10: S'il -0. 3 ::;:1.40 O. 0 O. 0 O. 0 O. I) O. 0 
0;::/1 7 /7/~. .=. 

'-' 12:03 O. 0 ::;:3. C.O O. 0 0, 0 O. 0 O. I) O. 0 
0::::/17/"//':'. ~1 12: O!"5 O. 0 ::::2.70 O. 0 O. I) O. 0 O. 0 I). 0 
OC:/ 17 /71:. B 12:05 O. 0 41. 10 O. I) O. 0 O. 0 O. 0 O. 0 
(1;.:;/17/16 0 12: O{:. O. I) ::::1,60 O. (I O. 0 O. 0 O. 0 O. 0 

(A): :";",:::Uf'lFACEi t-J:=tlIDDLEi B'''[:OTTOI'l; O'=OBLIOUE 

3.2-15 



..... --~'" 

~~:TRIPED BASS 

DENSITY(NQ /1000 CU M ) 
---------------------------------------------------

SAMPLE TOTAL 
(A) TIME TIDE VOLU~lE YOLK-SAC (EXCLUDING 

[trtTE DEPTH (HR:MIN) ( tl> (CU M) EGGS LARVAE LARVAE .JIJVEN I LES EGGS) 
-------- ------ ------ ---_ .... _-- ----- ..... -.-------- ----------

05/11/76 B 11;32 O. :;: 32.10 O. 0 O. 0 O. I) O. 0 O. I) 
05/11l7/.;. S 1::::50 O. 7 25. 80 O. 0 77. 5 O. 0 I). I) 77. 5 
05/11/76 t'1 1::::50 o. 7 ::::0. ::::0 O. 0 o. 0 O. 0 O. 0 O. 0 
05/11/71.:.. E: 1::::50 (). ';I 26. 40 O. 0 I). 0 O. 0 O. 0 O. 0 
05/11/76 S l'~/: 28 O. 9 22. 50 O. 0 O. 0 O. I) O. I) O. 0 
1)~5/ 11 /7 f:., M l'~J: 2;:~ O. 9 2<1-.1:.0 O. 0 40. 7 O. 0 O. 0 40. 7 
05/1 U7/.;. B 1';': 28 o. 9 26. 4Q I). 0 O. 0 O. 0 O. 0 O. 0 
05/11.17(:. S 2:3: 25 I). ::: 22. 50 O. I) O. 0 O. 0 O. 0 O. 0 
05/11/7(:. 1'1 2::::: 25 O. ::: 24. /.:..0 O. I) O. 0 O. 0 O. 0 O. 0 
05/11/76 E: 2:~!: 25 O. /:.. :3:~:. 30 O. 0 O. 0 o. 0 O. 0 o. 0 
03/12/76 :3 00: 17 O. 6 25, =:;:t) O. 0 O. 0 O. 0 O. 0 I). 0 
05/12/71;. 1"1 00: 17 O. b ;:::0. ::::1) O. 0 O. 0 O. 0 O. I) O. 0 
0::1/12/76 B 00: 17 O. 4 :~::3. :~:O O. 0 30. 0 O. 0 O. 0 ;:::0.0 
O~5/12/71::.. S 05:25 O. (I :;::::::. /.:..0 O. 0 O. I) O. 0 O. 0 O. 0 
V:·/12/7Ij 1'1 05:25 O. o· ::::2. 70 O. (I O. I) O. I) O. 0 O. 0 
05/12/71.:.. B 05: 2~3 O. 0 41. 10 O. I) O. 0 O. 0 O. 0 O. 0 
0~3/12/71::.. S Oe.: 25 o. ;;; ::::0. 00 o. 0 O. 0 O. 0 O. 0 O. 0 
1)3/12/71:.. r'j 0(:.: 25 O. :;: ::::4.20 O. (I 2':;'.2 O. 0 O. 0 29, 2 
05/1'?'l76 B 0';.: 25 O. :;: ::::2. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
0~'/1:3/71::.. S 10:20 -0. 1 :;:1. :~:O O. 0 O. 0 O. 0 O. 0 O. 0 
O~/1:::/71::.. \'1 10:20 -0. 1 ::;::::. 40 O. 0 O. I) O. 0 O. I) O. 0 
O~/ 1 :::/71::.. [: 10:20 -0. 1 41::... 20 O. 0 O. 0 O. 0 O. 0 O. 0 
0'':; 11 ::;:/71:. ~~; 11: 00 O. 1 ::::::::. 1::..0 O. 0 O. 0 O. 0 O. (I O. 0 
O'~; /1 :::.:.171:. M 11: 00 O. 1 32. 70 O. 0 O. 0 O. 0 O. 0 O. 0 
0:;/1:3/76 B 11: 00 O. 1 41. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
05/1 :::./7 (:. C" 

'-' 1;::: 22 O. :::: ::::0. 00 O. 0 O. 0 O. 0 O. 0 O. 0 
05/1:3/71.:.. i'l 1:::: 22 O. :::: ::::4. 20 O. 0 O. 0 O. 0 O. 0 O. 0 
O~5/1:::.171:. £: 1:::::22 o .-:. _ .. -, :32. 10 O. 0 O. I) O. 0 O. I) o. 0 
05/1:':.:.171:. S 1';1; 09 O. :3 ::::0.00 O. 0 O. 0 O. 0 O. 0 O. 0 
05/1:::/71::.. r'l 1;'; 0',' O. :~: ::::4.20 O. 0 O. I) O. 0 O. 0 O. 0 

(A); :~;o'~~;URFACEi tl'-·I'1IDDLEi B"'BOTTONi O:~Of:LIQUE 

3.2-16 



....... '~ .. - .'---', '\ 

STRIPED BASS 

DENSITY (NO. /1000 CU M ) 
---------------------------------------------------

SAI1PLE TOTAL 
(A) TINE TIDE VOLUME YOLK-SAC (EXCLUDING 

DATE DEPTH (HR: 1'1IN) ( tl) (CU t·1) EGGS LARVAE LARVAE .JUVENILES EOG::::) 
-------- ------ ------ -------- ------ --------- -_ ..... _------

()!::; / 1 :=:.'71;- B 19: O'oJ O. :;: ::::2. 10 O. 0 :31.2 O. I) I). 0 ::::1. 2 
0'3./ 1';'/71::., S 00: 10 0, :3 :~:O. 00 0, 0 O. 0 O. 0 0, 0 O. 0 
05/1',1/71::.- M 00: 10 O. :3 ::;:'l,20 O. 0 0, (I O. 0 0,0 O. 0 
0'3/19/71::.- B 00: 10 (I. 3 :;:2. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
O!:;ll ~:':/:'I:.. S 00:55 O. 5 25. 80 O. 0 O. 0 O. I) O. 0 O. 0 
05/19/71:., N 00:55 O. 5 30. ::::0 O. (I O. 0 O. I) O. 0 O. 0 
05/1 '0'/7/:;, B 00:55 O. 5 33. :'.:a) O. 0 :::0.0 O. 0 O. I) ::;:0.0 
O~3/ 1")/71:., S 05: 10 O. 7 2~3. :=:0 O. 0 38. ::: O. 0 O. 0 :'::8. e 
0::./1',:/7 I:.. l'1 0'3; 10 O. 7 :~:O. ::::0 O. (I O. I) O. 0 O. 0 O. 0 
US/l','/76 E: 05: 10 O. 7 ::;:::::. ::::0 O. 0 O. 0 O. 0 0.0 O. 0 
0::./1','/71:.. :::; 01:..:0:::: O. 4 25. 80 I). I) O. 0 I). (I O. 0 O. 0 
O~]/ 19/76 II 06:0:::: O. 4 ::::0. ::::0 O. 0 o. 0 O. 0 0.0 O. 0 
O~3 j 1 '?".l7 6 B 06:03 O. 4 ::::::;:. ::::0 O. 0 O. 0 O. 0 O. 0 I). 0 
03/25/76 ~:; 10:40 O. ~3 2~5. 80 (I. 0 O. 0 O. I) O. 0 O. 0 
O~.:./2~~,/7 /::.. ~1 10'40 O. 5 30. 30 O. 0 O. 0 O. 0 O. 0 O. 0 
O:3/2::~/7/:.. B 10:40 O. 5 ::;:3. ::::0 O. 0 O. 0 O. 0 0.0 o. 0 
O~,:'/2~,/7 /:.. 0 10:40 O. 5 28. /:...0 O. 0 O. 0 O. 0 O. 0 (I. I) 
03/25/76 S 11: ::::0 O. 4- 25. eo O. 0 O. 0 O. 0 O. 0 O. 0 
O~,'/2.5f7 to 1'1 11: ::::0 o. 4 :~:o. :::0 O. 0 O. 0 O. 0 O. 0 O. 0 
OS/25/71:.. B 11: :!:I) O. 4 33. :30 O. 0 O. 0 O. 0 O. I) O. 0 
O:-::'/·2~:'/7 /:.. 0 11: ::::0 O. 4 2:::.50 O. 0 O. I) I). <) O. 0 O. 0 
OS/25/7t.. S 1',/: H,: O. :~: 22. 50 O. 0 I). 0 O. (I O. 0 O. 0 
O~:;/2~1/7.':.. l'I 19: 1 ::: O. ::: 2Li.I:..O O. 0 O. 0 O. 0 O. 0 O. 0 
(.,:;;/2:5/71:., B 1 ',': U,: O. ::: 2l: .. /~o O. 0 O. 0 0. (I O. 0 O. 0 
O':,/2~"-~J7 b 0 19: 0';1 O. ::: 2:;::. 5() O. 0 0. 0 O. 0 O. 0 O. 0 
03/2~5/71:.. S 20:02 1. 1 22. 50 O. 0 O. 0 O. 0 O. 0 O. (I 

()~i/2~)/71:.. 1-1 20:02 1. 1 24. 60 O. I) 81.3 O. 0 O. 0 81.3 
OS/2.5/71::.- B 20:02 1. 2/:". 40 O. I) O. (I O. (I O. 0 O. (I 
O~,/2~,/71;. I) 20;00 1. 2:::.50 O. 0 o. 0 O. 0 O. <) o. 0 
OS/21:../71:.. S 00:29 O. 5 25. :::0 O. 0 O. 0 O. 0 O. I) O. 0 

(A):S=SURFACElM=MIDDLElE:~E:I)TTI)MlO~OBLIQUE 

3.2-17 



..- -~'" 

~:nR I PE [I J::A:~;::; 

DATE 

06/08/76 
06/08'76 
06/08/76 
06/09/76 
06/09/76 
O~/~jI76 

06'~~/76 

06'00/76 
06/09/76 
O~j09i76 

06/O?/76 
06/09/76 
O~/09/76 

06/0?/76 
06/09/76 
06'00/76 
06/09/76 
06/09/76 
06/~?/76 

06/15/76 
06/lS/76 
06/1S/76 
06/15/76 
06/15/76 
06/15/76 
06/15/76 
06/15/76 
06/15/76 
06/15/76 
06/15/76 

(A) 

DEPTH 

tl 
B 
o 
.~ 

'-' 
11 
B 
o 
s 
tI 
E: 
':1 
::; 
M 
B 
(I 

:::: 

1'1 
B 
(I 

:=: 
1'1 
B 
o 
::: 
j'1 

E: 
o 
s 
1'1 
D 

Tlt1E 
(HR: l"IIN) 

21: 16 
21: 1 t. 
:::'1: H:. 
0(1: 02 
00:02 
00:02 
00:02 
01:22 
01:22 
01:22 
01: 10 
06: ·10 
0,::,: '10 
0/:.: 40 
06: 4,) 
07: :;:(} 
07: :::::0 
07:30 
07: ::::0 
10. 4~j 
1 (I: 4·~5 
10:45 
10:50 
11: 25 
11: 2:':; 
11:2:::< 
11: ::::3 
1 :~:: 01 
1 ro:: 01 
1:::::01 

TIDE 
(H) 

-0. :;:: 
-0. ::: 
-0. :::: 

O. 2 
O. 2 
0. 2 
O. 2 

-0. 
-0. 
-0. 
-0. 1 

O. 6 
O. t. 
O. t. 
0.1::.. 
O. 7 
O. 7 
O. 7 
O. 7 
O. :::: 
O. :::: 
o. :::: 
o. :::: 
O. 5 
O. 5 
O. 5 
O. ~3 

-0. 
-0. 
-0. 

SAMPLE 
VOLUME 
(CU 1"1) 

::;::;::.40 

46. 20 
2:::,50 
::;:::;:. 60 
::::2.70 
41. 10 
2!=i,50 
::::1. ::::0 
:::::;::.40 
41::. .. 20 
28, 50 
25. 80 
::;:0. ::::0 
::::::'::. ::::0 

2::::.50 
25. ::::0 
::::0. ::::0 
::::::::. ::::0 
2:::';:.50 
::::0. 00 
::::4. 20 
32. 10 
2::::.50 
25. 80 
::::0. ::::0 
:33. :~:O 

28. 5~) 
::::1. ::::0 
::::::::.40 
41::. •. 20 

(A): :::=;::;tIr.:FACEII'1:::MIDDLEi E:~BOTTOI1i O''''OBLIG!UE 

,--., 

EGG:~; 

QO 
O. 0 
o. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
o. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
o. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 

3.2-18 

DENSITY(NQ /1000 CU M ) 

YOLI::-:::?-,C 
LARVAE 

QO 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
o. 0 
QO 
O. 0 
QO 
o. 0 
o. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 

/:,,2. :3 

O. 0 
O. 0 
O. (I 

Q 0 
QO 
O. 0 
QO 
O. 0 

LARVAE 

O. 0 
o. I) 

33. 1 
O. 0 
QO 
O. 0 
O. 0 
o. 0 
O. 0 
I). 0 
o. 0 
O. 0 
O. 0 

. O. 0 
O. 0 
o. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 

1;..2. :3 
O. 0 
O. 0 
O. 0 

/::..0. 
O. 0 
O. (I 

O. 0 
8/::... /::.. 

,JUVENILES 

(I. 0 
O. 0 
QO 
O. 0 
O. 0 
(I. 0 
O. 0 
QO 
O. 0 
o. 0 
O. 0 
o. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
Q (I 

QO 
0.0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
o. 0 
QO 
QO 

TOTAL 
(EXCLUDING 

EGO::;) 

O. 0 
O. 0 

35. 1 
'0. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
o 0 
O. 0 

124. 6 
O. 0 
O. 0 
O. 0 

(:.0. 1 
O. 0 
O. 0 
O. (I 

86. (:. 



1"'-.......... 

( 

:::;TR I PED E:A:::;::: 

DENSITY (NO. /1000 CU M ) 

---------------------------------------------------
SAMPLE TOTAL 

(A) T II'1E TIDE VOLUI1E YOLK-SAC (EXCLUDING 
DATE DEPTH (HR: ~'iIN) (1"1) (CIJ 1'1) EGGS LARVAE LARVAE JUVENILES EGGS) 

-------- ------ ------ -------- ------ ~-------- ----------
OI;.l 15/7/:.. (I 17:54 -0. 1 30. 00 O. (I O. (I O. 0 O. 0 O. 0 
06/15/7/:.. !::; 19: 0-1 -0. 2 :;:1. ::::0 O. (I O. (I O. 0 O. 0 O. 0 
0/:../15/7/:.. 1"1 1';': 04 -0. 2 :3:::. 40 O. 0 O. 0 O. 0 O. 0 O. 0 
O/:"/l~:-";/7/':" B 19:04 -0. 2 46. 20 O. 0 21. I;. 21. /.:.. O. 0 4:;::.2 
O/:.f1~5/71;. (I 1:3:51 -0. 2 ::::0.00 o. 0 O. 0 O. 0 O. 0 o. 0 
06/1~:;/71;. .-. .=. 23:05 O. :;:: ::::0. 00 o. (I (I. (I O. 0 o. 0 O. 0 
Ol~. /' 1 ~5/7 6 I"l 2:3: 05 O. :3 ::::4.20 O. 0 O. 0 O. 0 O. 0 O. I) 

O'~./15/7/:" B 2::::: 05 O. :3 32.10 O. 0 O. 0 O. 0 O. 0 0.0 
O/:./1~,/7f:., I) 2:3:09 O. :3 27. 60 O. 0 O. 0 72. 5 O. 0 7'-' ~ ~. __ I 

0/;./1 :::./71:. :::; 00:00 O. /::. 25. eo O. (I 3::::.:=: O. 0 O. 0 "'or • • -. 
'':''::'. c· 

\)/:../1 ~·/76 t1 00:00 O. I::- ::::0. :~:O O. 0 O. 0 66. 0 O. 0 66. 0 
0,:./1/::../71:.. B 00:00 O. I;,. 33. ::;:1) O. 0 O. 0 30. 0 O. 0 ::;:0.0 
06/1 (./7/.;. 0 00: 0';' O. 6 2:::.50 O. (I O. 0 lCY:;. ::;: O. I) 105. 3 
(1/:,./11':./76 B 04: 4:3 O. 4 2~..J. :::::l) O. 0 O. (I o. 0 O. 0 O. 0 
O/:./1{·/76 N 04: 4:::: O. 4 ::::0. :~;O O. 0 O. 0 ';";'. 0 O. 0 9.". 0 
0/:../\/.;./7/:. B Oft: 'l ::: O. 4 ::::3. :~:O o 0 O. (I 1:.·0. 1 O. 0 60. 1 
0·:'/1/:"/7/::.. 0 04: 'iO O. 4 23. ::::0 O. 0 O. 0 O. 0 O. 0 O. 0 
(J~./ 1/::,,/71:.. ::: 05:25 O. (I :;::3. /::..0 O. 0 2';:1. ::: O. 0 O. I) 29. ::: 
06/1/;;./7/:.. 1"1 05:25 O. I) :~:} .. 70 I) I) I). (I O. I) O. 0 O. 0 
06/1/:,,/76 B O~3: 2!j O. I) 41. 10 O. 0 O. 0 24. :::: O. 0 24. ::;: 
O,~'/16/76 0 O~5: 38 (I. (I 2';'.40 O. 0 O. 0 102. 0 O. 0 102. 0 
(,/::''/22/7.~. ::. 10:47 O. I) 33. /:..0 O. 0 O. 0 O. I) O. 0 O. I) 

06/22/76 11 10: '17 (I. 0 32. 70 O. 0 O. 0 O. 0 O. 0 O. 0 
O'~./22/71:... D 10: 4·7 O. 0 41. 10 O. (I O. 0 O. 0 (I. 0 O. I) 

O·I::'.I··2~~: /76 (I 10:40 O. 0 28. ::)0 O. 0 O. 0 O. 0 O. I) O. 0 
(J/::../22/76 .=. 

'-' 11. '1-1 -0. 2 31. :::,) O. 0 O. 0 O. 0 O. 0 O. 0 
O/:..F:':2l7/:.. tl 11:,14 -0. 2 ::;:::::.4;) O. I) O. 0 O. 0 O. 0 O. 0 
06/22/71:.. B 11: 44 -0. 2 '1-/: .. 20 O. 0 O. 0 O. 0 o. 0 O. 0 
O/':'/.?2/7f::.. 0 1l:~:'1 -0. 2 2::::. !50 O. 0 O. 0 O. 0 O. 0 O. 0 
0/:"/22/7/':'. ::; 20:09 O. 7 1~i. 00 O. I) O. I) O. 0 O. 0 O. 0 

(A): ::><::;URFACEi t1'-"MIDDLEi B=BOTTot'j; O°ocOBLIG!UE 

3.2-19 



~~ ". 

~'nR I PEO BA:3::; 

DENSITY (NO. /1000 CU M ) 

---------------------------------------------------
!:;AMF'LE TOTAL 

(A) TItlE TIDE VOL'-WiE YOLK-SAC (EXCLUDING 
DATE DEPTH CHF\: MIN) CM) (ell 1'1) EGG:; LARVAE LARVAE "IUVEN I LES EGGS) 

-------- ------ ------ -------- .... ----- --------- ---..... ------
0.~./22/71;.. 1'1 20: 0';1 O. 7 1::::.60 O. (I O. 0 0. 0 0. 0 o. ° 
06/22/76 13 20:09 O. 7 24. 60 O. 0 O. 0 O. 0 O. 0 O. 0 
0/:./22/7l;, (I 20:09 (I. 7 2::::. ~~o O. 0 O. (I ~:5. 1 O. 0 35. 1 
06.122/76 . =. 21: 17 (I. t . l~j. 00 O. 0 O. 0 O. 0 O. 0 O. (I .J 

01;./22/7/;· M 21: 17 O. 6 1:::. 60 O. 0 O. 0 O. (I O. (I O. <) 
0;;./22/76 B 21: 17 O. 6 24. /;.0 O. 0 O. 0 O. I) O. 0 O. 0 
0/:../22/7/;. 0 21: 17 O. 6 2:::. 5q o. 0 o. I) ~:5. 1 O. (I ::::5. 1 
0/.:J22/76 .=-'-' 2~:: 25 O. 5 1 !::i. r)o O. 0 O. 0 (I. (I O. 0 O. 0 
Ol:.../22.17/:. ~1 2:~:: 25 O. ::;. 1::::.60 O. 0 O. 0 5::::, ::: O. 0 5~:. :3 
1)/:../22/71:.. B 2::::25 O. 5 24. 60 0.0 O. 0 O. 0 O. 0 o. I) 
Ol:./22/7/;. () 2::::: 2!'::; O. 5 2:=:.50 O. 0 o. 0 (I. 0 O. 0 O. 0 
0,"./2:3176 S 00:27 O. 1 21. 00 O. 0 O. (I O. 0 O. 0 O. 0 
Ot./2~:;76 M 00:27 O. 1 :0:0. :30 O. 0 O. (I (I. 0 O. (I o. 0 
O/~'/2::::/76 B 00:27 O. 1 21.00 O. 0 O. 0 5"/5. 2 O. 0 ;/5. 2 
06/·:'.:'3.:/7/;. (I 00:27 O. 1 2:::. ~IO O. 0 O. 0 O. (I O. 0 o. 0 
0:':../2::';/7/:. .=. 

.~. 04:40 O. 2 21. 00 (I. 0 O. (I O. (I O. 0 O. 0 
0,,;. /23/7/~' 1"1 04: 4·0 O. 2 ::;:1). :~:O O. 0 O. 0 O. 0 O. 0 O. 0 
0/,,/2::':/7 f:. B 04:40 O. 2 21.00 O. 0 O. 0 2:::i8. 1 O. 0 23:::. 1 
06/23/7f:. I) 04:45 O. :2 28. 50 O. (I O. 0 :::5. 1 O. (l 35. 1 
0/:./23/7/;, :3 05:25 O. :3 1:::. 00 O. 0 o 0 O. I) O. (I O. 0 
O/.:J2::':/7f:.. ~1 05: :25 O. ::;: 24. 45 O. 0 O. 0 O. 0 O. I) o. 0 
O/:'/23/7t. B 05:25 O. :::: 22. eo O. (I 0.0 219. :3 O. 0 219. ;.:: 
0/:'./2:3.l7f:. 0 05: :;:!3 O. :~: 2::::.70 O. 0 O. 0 24::::.9 O. 0 243 . ." 
06./:'30/71:.. ::; 11: 't';' (I. 7 25. :::0 O. 0 O. 0 O. 0 O. 0 O. 0 
0-,::·/::::0/7 f:. JvI 11: 'F" O. 7 ::;:0. ::::0 O. 0 O. 0 O. 0 O. I) O. 0 
0.:./:~:O/71:.. B 11: 49 O. 7 33. ::::0 O. 0 O. 0 O. 0 O. 0 o. 0 
0/:'./::::O/7f:. 0 11: 49 O. 7 28. !:'(> O. (I O. 0 :::i5. 1 O. 0 35. 1 
O/;·/30/7f:. ::; 12: 4';1 O. ::: 22. 50 O. 0 O. 0 O. I) O. 0 O. 0 
06/30/76 1'1 12: 4':" O. ::: 24.1::.0 O. (I O. (I O. 0 O. (I O. (I 
0,: .. l:"":':1)/7f:. B 12:49 O. :::: 21:. .. 40 O. 0 O. (I O. (I O. I) O. 0 

CA): :::o:.:::;;URFACEl t·1~~MIDDLEi D"BOTTOI'1i O"·OBLIC!IJE 

3.2-20 



./-........ , 

( 

::.TF:IPED B(~:=;:3 

DENSITY(NO. /1000 CU M ) 

:".AJvlPLE TOTAL 
(A) TIME TIDE VOLUI"-lE YOU~-::;AC (EXCLUDING 

DATE DEPTH (HR: IviINI <1'1) (CIJ JvI) EGGS LARVAE LARVAE .JUVENILES EGGS) 
----- ...... _- ------ ------ -------- ------ -- ..... ------ ----------

06/:-::0/76 0 12:49 O. :::: 28. 50 O. 0 O. I) O. 0 O. 0 O. 0 
07/01/71:.. S 00:23 1. 1 22. :50 O. 0 0. I) o. 0 o. 0 I). 0 
.)';' /01/7 t:. tl 00:25 1. 1 24. 60 o 0 O. I) 40. 7 O. 0 40. 7 
07/01.17/.:.. B 00: 2~j 1. 1 2/'::". 40 O. 0 O. 0 11 :~:. f:.. O. 0 11:::. 1:., 
i)7l01/76 S 01: 02 1.1 22. 50 O. 0 O. (I O. I) I). (I O. 0 
07/01/76 1'1 01: 02 1. 1 24.1:..0 O. 0 O. 0 122. 0 O. 0 122. 0 
01'/0I/7/.:.. B 01: 02 1. 1 26. 40 O. 0 O. I) :~:7. 9 O. 0 '37. ';1 
07/01~,/76 .=. .• ' 11: 05 -0. 2 31.80 O. 0 O. 0 O. 0 o. 0 O. 0 
(\7/(I.~./7f:.. M 11: (15 -0. 2 38. 40 O. 0 O. 0 O. (I O. 0 O. 0 
07/0,:./71.c. B 11: 05 -0. 2 'lb. 20 O. 0 O. 0 O. (I O. (I O. 0 
(i7/0/':'./7b I) 11: (II) -0. 2 2=:':.50 O. 0 O. I) O. 0 O. 0 O. I) 

07/·0t .. /7/:. :;: 11: 53 -0. 2 :=:1. ::::0 () 0 O. 0 O. 0 O. 0 O. 0 
07/0.~ .. /7/'::" t'l 11: 5~, -0. 2 3;,,:.40 O. 0 O. 0 O. (I (I. (I O. 0 
07/0{;·/76 B 11 . ~1::3 -0. 2 4(. 20 O. 0 O. 0 O. 0 o. 0 o. 0 
07/C/:o/7S 0 12:00 -0. 2 2:::;:.50 (I. (I O. 0 O. 0 O. 0 O. (I 

07/0/;'./71;. :::; 1'0;: 0'1 1.0 22. ~~O O. 0 O. 0 O. 0 O. 0 O. 0 
07/06/76 t1 1''': 04 1.0 24. /:.0 O. 0 O. 0 O. 0 O. 0 O. 0 
I)] /(1(~ . .l7 (:. B 19:04 1.0 2/'::". 4(1 O. 0 O. 0 O. 0 O. 0 O. (I 

07/0',./71::.. 0 1 f:: .t;~i 1.0 2::::. 50 O. 0 O. (I (I. 0 O. 0 O. I) 

·07/0/.::../7/.:.. :; 20: 04· O. :3 22. :50 O. 0 O. (I O. I) o. (I O. 0 
07/0/:./76 t1 20:04 O. ::;: 24. /.:..0 O. 0 O. 0 O. 0 O. 0 O. 0 
07/01~./76 B 2(,: Oil· O. :;::: 2(:,. 40 O. 0 o (I O. 0 O. 0 O. (I 

07/0/,:·/71:.. 0 1',': ':;:2 O. ::: 30. 00 O. 0 O. 0 O. 0 O. 0 o. 0 
07/07/71:.. S 00:04 O. 1 :~:3. 1::..0 O. 0 O. 0 O. 0 O. (I O. 0 
07/ 1.)7/7/':. 1"1 (I~~I: 0·4 O. :~:2. 70 O. I) O. 0 O. (I O. 0 O. I) 

07/07/7(~. B 00:04 O. '11. 10 O. 0 O. 0 24. 3 O. 0 24, 3 
07/(\f~./76 (I 23: ·17 O. 30. 00 O. 0 O. 0 100. 0 3:3. :3 1::::::::. :::: 
·.)7/07/76 S (!t): 41.::.. O. 3~':: .• f::...O O. 0 O. I) O. I) O. I) O. 0 
07/07/71::.. 11 00: it 1:.. O. ::;:2.70 O. (I O. 0 O. I) O. 0 O. 0 
O~1/07/7l:.. B 00: 'II.::.. O. 41. 10 O. 0 O. 0 O. 0 O. 0 O. 0 

(r;): >.::;\ .. lkFACE; t-j;=t'II DDLE; I>··[,:OTTOI'1; O"Of::L IOUE 

3.2-21 



( ( 

::;TRIPED BAS::; 

DEN:::ITY(NO. 11000 CIJ M ) 

--~~-----------------------------------------------

SAMPLE TOTAL 
(A) TIME TIDE VOLUt'iE YOLK-::::(-\C (EXCLUDING 

DATE DEPTH (HR: fUN) <Ii) (CIJ 1'1) EGO:;: LARVAE LARVAE ,JUVENILES EGGS) 
-------- ------- ------ -------- ------ --------- ----------

07/07/76 I) 00:58 O. 1 2:::. ~O O. 0 O. 0 O. 0 O. 0 O. 0 
07/07/71;;. .:. 

'-' 04:02 O. ~: ::=:0.00 O. 0 o. 0 O. 0 O. 0 o. 0 
07/07/76 f-'I 0,1: 02 O. ~: ::::4. 20 O. 0 O. 0 O. 0 O. 0 O. 0 
07/07/71;;. B 04:02 O. :3 32. 10 O. 0 0, 0 O. 0 O. 0 O. 0 
07./07/71;;. 0 0'1-: 00 (1 ,~, 

.', .;:,1 2::::. 5() O. 0 O. 0 ~:5. 1 O. 0 35. 1 
07.1'07/76 B 04: '10 O. 5 25. 80 0, 0 O. 0 O. 0 O. 0 O. 0 
07iO,/71:- M 04:40 O. 5 30. ~:O O. (I (I. 0 O. 0 O. 0 I). 0 
07./07/76 B 04:40 O. 5 3:=:. ::::0 o. 0 o. 0 ','0. 1 O. 0 '10. 1 
07/07/76 I) 01:50 O. 5 2'''.70 O. 0 0.0' 67. :::: O. 0 67. 3 
07/1:~:/71;;. S 11: 44 O. :::: 22. 50 O. 0 O. 0 I). 0 O. 0 O. 0 
07/13/76 t'l 11: 44 o. ::: 24./.:·0 O. 0 O. <) O. 0 O. I) O. 0 
OI/t::':/7/;. B 1 t : . .q " O. :::: 21.:.,40 O. 0 O. 0 O. 0 O. 0 O. 0 
07/13/76 (I 11: 4'1- O. ::: 27. 00 O. 0 O. 0 o. 0 O. 0 O. 0 
07/1':::/7,;. !:::; 12: 5:::: O. ::: 22. 50 O. 0 o. 0 O. <) O. (I O. 0 
07/13/76 "'I 12:58 O. ::; 24./.::.0 O. 0 O. 0 O. 0 O. 0 O. I) 

07/13f71;;. E: 12: 5:::: O. :::: 26. 40 O. 0 O. 0 O. 0 O. 0 O. 0 
07/1::::/7/:.. 0 13:00 O. ::: ::=:::;:.00 O. 0 O. 0 O. 0 O. (I O. 0 
.)7/13/7/.;. ::~ 1:;::: O-l -0. 2 ::::1. :;::(1 O. 0 O. (I O. 0 O. 0 O. 0 
07.1 1.:::/7/::.' 11 1:;::: 0"1 -0. :2 ::;:::::.40 O. 0 O. 0 O. (I O. 0 O. (I 

07/1::::/7/:.. B 1:;::: 04 -0. 2 46. 20 O. 0 O. 0 O. 0 O. 0 O. 0 
07f1::'V!'/:.. (I 1::::: 04 -0. 2 2:::::. 40 O. (I O. I) O. 0 (I. 0 O. 0 
07/1::':/7/:.. :=; 1 :::; 5/:.. -0. 2 ::::1. 80 O. 0 O. 0 O. 0 O. I) O. 0 
(l7l1::::/:'/:.. 1'1 1:~:; 56 -0. 2 ::::::::. 40 O. 0 O. 0 O. (I O. 0 O. 0 
07l1;:::/7/:.. [: 18: ~f6 -0. 2 4/.;.. 20 O. 0 O. 0 O. 0 O. 0 O. 0 
07/1::::/76 (I 1';': 0:::: -0. 2 25. 50 O. (I O. I) O. I) O. I) O. 0 
07/1::':/7c, :3 22: '1 .. ~. O. 7 2~j. :::0 O. I) O. 0 O. 0 O. 0 O. 0 
07/1;:::/7/~, 1"1 22:46 O. 7 ::::0. ::':0 O. I) O. 0 O. 0 O. 0 o. 0 
07/13/7(;:. B 22:46 O. 7 :;::;:. 30 O. 0 O. 0 ::::0. 0 O. 0 ::::0.0 
07/1:3/71;. 0 2:1: :;:'~J O. 7 2:::.5(J O. 0 O. 0 105. :::: O. 0 105. :::: 
07/13/76 S 23: ::::5 O. ';J 22. 50 O. t) o 0 O. 0 O. 0 0: 0 

((~). :::;'c:':;\IHFACE; I'kfolIDDlE; [:""BOTTOI"t; O·~Ot=:Llc!UE 

3.2-22 



,--.... 

::::TRIF'ED BA::::;:,,; 

DENSITY(NO. /1000 CU M ) 
---------------------------------------------------

:;:;AMF'LE TOTAL 
(A) TIME TIDE VOLUNE YOLK -:,,;AC (EXCLUDING 

DATE DEPTH (HR: l'lIN) (M) (CIJ M) EGGS LARVFlE LARVAE ,JUVENILES EGGS) 
-------- ------ ------ --------- ------ --------- ----------

07/13/76 M 2:::: ~:5 O. '" 24. ~.O O. 0 O. 0 O. 0 O. 0 O. 0 
07/13/76 E: 2:::; :;:5 O. ';I 26. 40 O. 0 O. 0 O. 0 O. 0 O. 0 
07/13/76 0 2:;:; 4·5 o q 2:~:. 50 O. I) O. 0 140. 4 70. 2 210. 6 
07/14/76 S (J5: ::::0 O. 1 ::::3. ~.O O. 0 O. 0 O. 0 O. 0 O. 0 
07/14/76 fo1 05: :;:0 O. 1 32. 70 O. 0 O. 0 O. 0 O. 0 I). (I 

07/11;/76 B ()5: :30 O. 1 41. 10 O. 0 O. I) O. (I O. 0 O. 0 
07/14/7~, 0 05: :~:5 O. 1 28. 50 O. 0 O. 0 ::::5. 1 I). 0 ::::5. 1 
07/14/"16 S 06: 10 I). (I 33. 6(~' O. 0 O. 0 o. I) O. 0 O. 0 
07/14/76 11 01.:.: 10 O. 0 ::::2.70 O. 0 O. 0 O. 0 O. 0 O. 0 
07/14/7/:. [: 0/:.: 10 (I. (I 41. 10 O. 0 O. 0 O. (I O. I) O. 0 
07/14/76 0 O(~,: 1 !.::~ I). I) 28. 50 O. 0 O. 0 O. 0 O. 0 O. I) 
07/20/7f:.. ::: 11:00 -0. 2 ::;:1. eo O. (I O. 0 O. 0 O. 0 O. 0 
07/2,)/76 tl 11:00 -0. 2 ::::8.' 40 O. 0 O. 0 o. 0 0.0 O. (I 
07/2;)./7 Co B 11:00 -0. :2 4/: .. 20 O. 0 O. 0 O. 0 0.0 O. I) 
07.l 2l);'-;1:,. 0 11: 0:::: -0. 2 28. :~:O O. 0 O. 0 O. 0 O. 0 O. 0 
07/20/7~. :::;: 11: 5:::: -0. :::i.. :;: 1. :::1) o. (. O. I) O. 0 O. 0 O. 0 
07/20/7 I:;. N 11: ~;::: -0. 3 :::::3.40 O. 0 O. 0 (I. 0 O. 0 O. 0 
07l20/7c. B 11 : ::;::::: -0. :::: 4":'.20 O. 0 0.0 (I. I) O. (I O. I) 
07/·20/7.~. I) 12:00 -0. :~: :-;:0.50 I). 0 O. 0 O. 0 O. 0 O. 0 
07/20/76 ,=. 

'.' I';}: ~:5::: O. 5 25. :::0 O. I) O. 0 O. 0 O. 0 O. I) 
07/20/7":, N 1';}: 5:3 O. 5 30. ::::0 O. I) O. 0 O. 0 O. I) O. 0 
07./2,)/76 B 19. ::,::: o. ~i 3:3. :~;o O. 0 o. 0 O. 0 O. 0 O. 0 
07/':':0/7/:;. 0 20: 12 I). 5 2::::.50 O. 0 O. 0 o. 0 O. 0 O. I) 
07/20/76 S 21: ;:::';) O. 2 :;::;;:.60 O. 0 O. 0 O. 0 O. 0 O. 0 
07/20/76 tl 11: :;:'~J O. 2 ::::2.70 O. I) o. 0 O. I) O. 0 O. I) 
07/20/76 B 21 : ~~:.;.. O. 2 ifl. 10 O. 0 O. 0 O. 0 (I. 0 O. 0 
07/21/71:;. ,=. 

'.' 00: ::::9 O. 0 3:3. /:;.0 O. 0 O. I) O. 0 O. 0 O. 0 
07/21/76 t'l 00:::::9 O. 0 ::::2.70 o. 0 O. 0 O. 0 O. 0 O. I) 

('7/21/7~. B 00: ::::9 O. 0 41. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
07/21/76 ::; 01; 2'?' O. 0 :;::::::.60 O. 0 O. 0 o. 0 O. 0 O. 0 

(A): :,,;oc.:::I,JRFACE; 1··l'-'t'IIf.iDLEi D"BOTTOl'1i O"'OBLIG!lJE 

3.2-23 



:3TR I r-'ED BP,:::::::; 

DATE 

07/27/76 
07/27/76 
07/28/76 
07/28/76 
07/~~/76 

07/22/76 
07/28/76 
07/28/76 
07/28/76 
07/28/7~ 

08/02'76 
08.'o~r76 

08/02/76 
O::;/f):": '-/l:. 

(';:;/02/76 
i):::':/(.2 /7'~' 
C8/02176 
08/02/76 
08.'02/76 
08/02/76 
08/02/76 
08/02/76 
08/02.'76 
()~:~./ (!":: .,' 7 (:.. 
08/02/76 
08/02,'76 
08/U3i76 
08!n3/76 
08/03/76 
08/03176 

(A) 
DEF'TH 

B 
o 
::; 

M 
B 
o 
::; 
~'I 

B 
(I 

:~; 

;"1 
[; 

(I 

.::. 

t'\ 
B 
(I 

:::: 
1',1 
B 
o 
s 
t'\ 
B 
(I 

:=; 
t·, 
B 
(I 

TIME 
(HR:NIN) 

23: 2~] 
23:02 
04:55 
04:55 
04:55 
05:00 
05: ~:5 
O~..:i: ::::5 
os: 35 
05: 4~:5 
11 : 4~5 
11:43 
11: J{·5 

11:'1~=; 

1 :,;. i1:':; 
1:':;. 'I ~~; 
1 :~:: "1-~:; 

1::::: '1~5 
1··1.40 
14: '10 
1'1: ·10 
14:40 
15:30 
15: ~:O 
15. :~:O 
1~: :::;:0 
11: 2-':, 
11:24 
11: 24 
12:00 

TIDE 
(N) 

1.0 
1.0 

-0. 1 
-0. 1 
-0. 1 
-0. 1 
-0. 1 
-0. 1 
-0. 1 
-0. 
-0. 
-0. 
-0. 
-0. 
0.4 
0.4 
O. 4 
(1.4 

0. 7 
O. 7 
O. 7 
O. 7 
O. ';' 
O. ',I 
O. ';1 
O. 9 

-0.4· 
-0. '1 
-0. 4 
-0. >]. 

( 

:::m'IPLE 
VOLUNE 
(CU ~1) 

2/':,.40 
2','. 10 
31. :::0 
:3:;:::. 40 
46. 20 
31).00 
:;:1. :::0 
::::::::. 40 
41;,.2(1 
27. :::(1 
31. ::::0 
3::::.40 
'l6. 20 
2':::0 :30 
25. ::-;:0 
.:::0. ::;:0 
33. 30 
32. 00 
2~j. :::0 
:~~o. 30 
:~::::. 30 
:~:O .. :::0 
22.5() 
21. 60 
26. 40 
30. 70 
31. 80 
::::::~:. J..i-O 
46. 20 
2:::. :::0 

EGGS 

O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. (I 

O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
o 0 
O. 0 
O. 0 
O. (I 
O. 0 
O. 0 
O. 0 
O. (I 
O. 0 
o 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

(A):SmSlmFACEiH~MiDDLEiB~BOTTOM;O=OBLIQUE 

3.2-24 

DENSITY(NQ /1000 CU M ) 

YOLK-SAC 
LARVAE 

O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
0.0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
0.0 
0.0 
0.0 
o 0 
O. 0 
QO 

LARVAE 

QO 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
QO 
0.0 
O. 0 
O. (I 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
0.0 
0.0 
Q(I 

O. 0 
QO 

,JUVENI LE:3 

QO 
34. 4 
QO 
O. 0 
O. 0 
QO 
QO 
O. 0 
o. 0 
QO 
O. 0 
o. 0 
O. 0 
QO 
O. 0 
QO 
QO 
O. 0 
(I. 0 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
o. 0 
O. 0 
O. 0 
QO 

TOTAL 
(EXCLUDING 

EGGS) 

O. 0 
34. 4 

O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
o. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 

'0. 0 
o. 0 
o. 0 
O. 0 
O. (I 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
0. 0 
O. 0 
O. 0 
O. 0 
O. 0 



STR 1 PED [:1;:::,:; 

DENSITY(NQ /1000 CU M ) 

!:::AMPLE TOTAL 
(M Tlt1E TIDE VOLUI'lE YOLK-!3AC (EXCLUDING 

DATE DEPTH (HR.I'1It,I) (M) (C:U 1";) EGOS LAF:'v'AE LARVAE ,JUVENILES EGG:::) 
-------- ------- ------ -------- ------ --------- ----------

O:=:/10/7f.:. B 1::::30 -0. 2 46. 2(1 I). 0 O. I) I). I) o. 0 O. 0 
O:,,:/11)/7f.:. (I 1:::: 32 ..... 0. 2 ::::2.40 O. 0 O. (I o. 0 O. 0 O. 0 
'):::VI0/7f.:. :; 19:25 O. 0 :::::3. C,O O. 0 O. 0 O. 0 O. 0 O. 0 
');:;:'/ 1 0/76 t1 19:25 O. 0 :::2. 70 O. I) O. 0 O. I) O. 0 I). 0 
0::::/ 1 O/7.~, E: l';'J: 25 I). 0 41. 10 O. (I O. <) o. 0 o. 0 O. 0 
0::;/10/76 0 I';': 2/.:. O. (I :~:2. 40 O. I) O. 0 O. I) :::0. ';1 30. 9 
O:::!/ 10/"7/;.. S 2::::: 17 O. f:~ 22. 50 O. 0 O. 0 I). 0 O. 0 O. 0 
IY'::/ 1'')/7,~. tl 23: 17 O. :::: 24. t,O O. I) O. 0 O. (I I). I) O. 0 
;);::/10/7 t, [: 2::;:: 17 O. :::: ,2/~ .. "'to O. 0 O. 0 O. 0 O. 0 O. 0 
0::::110/76 0 23: 1',/ I). ::: ::::2. 50 o. 0 O. 0 O. 0 o. 0 O. I) 
I):,V 11 /76 .=. 

'-' 00: 1::: O. ',1 22. 50 O. 0 O. 0 O. I) O. (I O. 0 
0::::/1 1 /7 t, 1'1 00: 1:::: O. '~J 24. 60 O. I) O. 0 O. 0 O. 0 O. 0 
O::;:l11/7t, B (10: 1;:: I). ';1 '26.' '10 I). I) 0.0 O. I) O. 0 O. 0 
(,:::,/ 11 /76 0 ,)0: 1 ';;; O. 9 ::::3. ~JO O. 0 o. I) O. 0 O. 0 O. 0 
1):::/11 l76 :=~ 0'1: ::':1 O. :2 ::;:3.6() O. 0 o. 0 O. I) o. 0 O. 0 
0:=::/11//1':, 1'1 04-: ::':,7 O. 2 :;:2.70 O. 0 O. I) O. I) o. I) O. 0 
0:":/11/76 B 04.:::7 O. 2 41. 10 O. (I O. I) O. 0 O. 0 O. I) 

0::::/11/76 (I 04: ::;:';J O. 2 32. 40 O. 0 O. (I O. 0 O. 0 O. (I 

0:::/11/76 S O~3: 2~ O. 0 33. 60 (I. 0 O. 0 O. 0 O. 0 O. (I 
('::::/11/76 tl 05: 2.~3 O. I) 32. 70 O. 0 O. 0 O. (I O. 0 O. (I 

C:C::/ t 1/7l:.. B O~3: 2.~:; O. (I 41. 10 O. 0 O. (I O. 0 O. 0 O. 0 
O::::/11l76 I) O~:31 O. (I 29. 60 O. (I O. I) O. 0 O. 0 O. 0 
0:::::/17/76 S 10: ~5~, -U. 3 :31. ;:::<) .).0 O. (I O. 0 O. 0 I). (I 

')::;:/17,Fh, l'I 10: ~..:i(:' -0. ::.: ::':::::.40 O. () O. I) O. 0 O. 0 O. 0 
0:::/17/76 E: 10:56 -0. :::: 46. 20 O. I) O. 0 O. 0 O. 0 O. 0 
();o:/ 17/7~, 0 10: 5';:' -0. 3 :;:1. 40 O. 0 O. 0 O. 0 O. 0 O. 0 
1):::/ 1 7/7l:., .=. 

'-' 12:05 O. (I ::::::::. 60 O. (I O. I) O. 0 O. 0 O. I) 

0:,:/17.171:;. 1'1 12:05 (I. I) :-::2.70 0. (I (I. (I I). 0 O. I) (I. 0 
0::;:/17/76 B 12:05 O. (I 41. 10 O. (J O. 0 O. 0 o. 0 O. 0 
0:::l17/76 (I 12: 0,.:, O. 0 31. 6') (I. () O. I) O. (I O. 0 O. I) 

(A):S~SlmFACEiM~MIDrn_EiB=BOTTI)MiO=OBLIQUE 

3.2-25 



,~'-'" 

( 

(HLANT I C TOMCOD 

DENSITY(NQ 11000 CU M ) 

---------------------------------------------------
SAI1F'LE TOTAL 

(A) TIME TIDE VOLUI'!E YOLI<-:;::AC (EXCLUDING 
DrlTE DEPTH (HF:: MIN) (H) (CU 11) EGGS LAF:VAE LARVAE ,JUVEN I LES EGOS) 

-------- ------- ------ -------- ---... --- --------- ----------
02/0~5/7/:. 0 17:24 O. 0 ::':7.5:3 O. 0 O. 0 O. 0 O. 0 O. 0 
02/0~5/7/;, 0 2:3:47 O. :::: 5:=:.32 O. I) (I, 0 O. 0 O. 0 0, 0 
02/10/76 N 1:3:02 O. 0 45. 00 0, 0 O. 0 O. (I O. 0 0, 0 
02/10/7/:. N 17:01;. O. 5 5::::. :32 O. 0 O. 0 O. 0 (I, 0 O. 0 
02/10/7/::.. t·! 22: ~55 O. 1 52. "~/2 O. 0 O. 0 O. 0 O. 0 0, 0 
02/11/7/;. N 07:02 0, 7 47. ::::::: O. (I 0, 0 O. I) I). 0 0, 0 
02/11/76 (I 12: (I:~: O. 0 47. ::;::3 O. 0 0, I) O. 0 O. 0 I), 0 
02/17/71;. 0 11:1~3 1.0 4:::: .• )0 0, 0 O. I) 0, 0 0, 0 O. I) 

02/17/7/;. 0 17: 01;, O. 0 47. :::::;:: O. 0 O. 0 O. 0 O. 0 O. 0 
02/17/7/;. [I 2:3: 02 O. '" 47. ::::::: O. 0 O. 0 O. 0 o. 0 O. 0 
.)2/1::V7/;. 0 01;.: I';' O. 0 47. 8:3 O. 0 O. (I O. 0 O. 0 0, (I 

02/L/l/76 0 11: 2') (I. 0 50.,00 (I. (I 20, 0 O. 0 O. 0 20. 0 
t)2l2 /l/lf:.. I) 17:05 O. 4 50. 00 O. 0 120.0 O. 0 O. 0 120. 0 
t)2/2~/7f.:., 0 01: 00 -0. 3 50, 00 O. 0 100. 0 O. 0 O. 0 100. 0 
02/2 1::'/76 0 0::::30 O. 5 47. ::;:::: O. 0 10·1, 4 O. 0 O. 0 104. 4 
(,.;:/.:)2/7/:.. (I 13.0:3 O. '"i! 41,00 (I, 0 'n, b O. (I O. 0 'n.b 
03/02/7l:., 0 1',': 13 0, 3 ")·3.20 O. 0 23, 1 O. 0 O. ° 23. 1 
O:::;/O:~:/71;. 0 02: 1 (I (I, 7 43, 20 (I, 0 /c.';'. 4 0, ° 0, I) 6',',4 
0:;':/03/76 0 08: :;:::: O. 5 43, 20 O. 0 46. :;: O. 0 o. 0 46. :3 
03/0·;//7/C. 0 12: 4::: 0, ::: 4:3,10 (I, 0 1:::5. 2 O. 0 O. (l 185. 2 
03/09/7/C. I) 19: ii5 O. 2 52. 92 0, 0 207. '" O. I) O. 0 207, '" 
0';:/10/76 0 01:40 O. 5 52. ':.12 O. 0 2:::3, 4 O. (I O. 0 2::::::::.4 
0.::/ 1~)/7i;. 0 0:3: 01 (I, 7 47. :::::: 0, 0 4·59.5 O. 0 O. 0 4=;";1.5 
();~:/ 1.~J7 '"' 0 14: 2~:' 1.0 47, :~::3 (I, 0 O. 0 4::::0,4 O. 0 4:::(1,4 
0::::/ 1 t. 1'76 0 1:::: 12 O. 2 47. :;:::3 O. 0 O. 0 11';'0.5 O. 0 11·~JO. 5 
0:;:/1/.:../71::.. 0 23: :;::3 1.4 47" ::::::: O. 0 41, ::: 1545. 5 (I, I) 15:::7. 3 
03/17/76 0 Ot.: 25 -0. 2 47. ::::3 O. 0 0, 0 108(: .. 0 0, 0 10:::/:.. 0 
0:;:/2:::/76 I) 12: '15 -0, ::;: 40, on O. 0 O. 0 25. 0 O. 0 25. 0 
0:;:/23/71;. 0 19:22 O. 2 4:;:, 20 O. 0 :;:24. 1 92. 6 O. 0 411::. .. 7 
0:;;:/23/76 0 23:05 -0. 2 4:~:, 20 I), 0 ::::70.4 (:.9.4 O. 0 4:~:·;'. ::: 

(A):S=SURFACEiM~MIDDLEIB~BOTTONiO=OBLIQUE 

3.2-26 



(.\TLANT Ie TOtvlCon 

DENSITY (NO. /1000 ClJ M ) 

SAMPLE TOTAL 
(A) TIME TIDE VOLUI"IE YOLI(-~3AC (EXCLUDING 

DATE DEPTH (HR: ('lIN) (M) (CU ~1) EGG::; LARVAE LARVAE . .JUVENILES EGGS) 
-------- ------ ------ -------- ------ --------- ----------

03/2'1.171.:.. (I 05: :~:O O. 7 4·7. ;::8 O. 0 459. 5 1,-,e:" ..-~ 
,..:., ..... 1 •• ,.:. O. 0 5:::4. 8 

O:;:/::;:(J/7f:.. ~3 1 !;:i: 01.:.. O. 0 33. 60 O. I) O. (I I). 0 O. 0 O. 0 
0::::/:::0./7/:' M 1::,: 01;;. o. 0 :32.70 O. I) O. 0 O. 0 O. 0 O. 0 
03/:::::('/7 f:.. E: I!;:,: 06 O. (I 41. 10 O. 0 O. (I O. 0 O. 0 O. 0 
03/:2;0/76 S 1.'::.: (I::;: -0. 1 31. :::0 O. (I 31. 4 O. 0 O. I) 31. 4 
O:~:/:~:O/7 6 ~1 16: 0:::: -0. 1 :::::::.40 O. (I O. 0 O. 0 O. 0 O. 0 
0:::/30/7 I:.. E: 11:..: 0:::: -0. 1 4';; .. 20 O. 0 O. 0 O. 0 O. 0 O. 0 
03/::::0/71:.. s 17:55 O. 2 :::::3.1:..0 O. 0 O. 0 O. 0 O. 0 O. 0 
O;!/.::!)/71:.. t1 17:55 O. 2 :32.70 0. (I (I. 0 O. 0 O. 0 O. (I 

0:;:/30/76 B 17:55 O. 2 41. 10 O. q T=':. (I O. 0 O. 0 7::':.0 
03/:;::')/7 f:.. S 1:::::;:4 O. 5 2~'). 80 O. (I :::~:3. ::=! O. 0 O. 0 :'::::=!. !::: 
03/3{) /71;. ~1 1::::34 O. 5 ::::0. :::::0 O. 0 61.:. •. (I (I. 0 O. (I /.:.1:'" 0 
0::::/3')/7 (. B 1::::: 34 O. ~5 :!:~~:. ~;o O. 0 O. 0 O. 0 O. 0 O. 0 
0::/:;:0/76 ::::; 22:57 1. 1 22. 50 O. 0 44. 4 O. 0 I). 0 44. 4 
O:::/3t) /7/~. i'-1 22:57 1. 1 24. 60 O. 0 O. I) O. 0 (I. 0 O. 0 
O:~::./:;:O /7 (::. B 22:57 1. 1 2"::'. 40 O. 0 O. 0 ::::7 .• ;) O. I) '37. 'oJ 
O'~:/31/76 :::; 00:01 O . ." 22. ~50 O. I) O. I) 44. 4 O. 0 44. 4 
i)3l':~: 1 /7,C:. 1'1 (H): 01 o. 'iJ 24. ·~.O O. I) O. I) O. I) (I. 0 O. 0 
0.:::/ :~: 1 /7/;, B 0'): ,)1 O. ';J 2f:... 40 O. 0 O. (I O. I) O. 0 o. 0 
en/:::: l/7.~. :::; 07: 3:3 O. 4 25. :::0 O. 0 I). 0 O. 0 O. I) I). 0 
0:::/:,: 1/7!:.. M 07: :::::::: O. 4 ::::0. ::::1) O. 0 ::::::::. I) O. 0 I). I) :::::3. (I 
O::::,/·~: 1 /76 B 07: :::::::: O. 4 :33. ::::0 O. 0 O. (I O. (I I). I) O. 0 
03/31/7/:'. S 08:29 O. 7 2~,. 80 O. 0 o. 0 O. 0 I). 0 O. 0 
0::::/.:;; 1 /7 t. [: I):::: 2·;' O. 7 ::::0. 30 O. 0 o. (I O. (I O. 0 I). I) 
0:;:/'::: 1 /7 (. r.:. .... 0::;: 2':;' O. 7 3::::. :'::0 O. 0 O. 0 O. (I O. I) I). I) 

04/0j~,/7/: .. :::; 1:;:'02 o. I:;. 15. :::0 O. 0 O. (I O. 0 O. I) O. 0 
04/0f:..l7f:. ~1 1:3: 02 O. /:.. ::::0. :::1() O. 0 O. 0 O. 0 O. 0 O. I) 
04/01.:../7f:. B 1:::::02 O. 6 ::::::::.30 O. 0 O. 0 O. 0 O. 0 O. 0 
(1·1/0/0,/7 t. ::: 1::::: !:.O 1. 0 22. 50 I). 0 O. (I O. 0 O. I) O. I) 
04/0/:,./71:.. t'i 1:::::50 1. 0 24. /:.·0 O. 0 I). 0 o. 0 O. I) O. 0 

(n):s=~a~~FACE;M=MIDDLE;B~BOTTOM;O=OBLIQUE 

3.2-27 



ATLANTIC TONCOD 

DENSITY(NO. /1000 CLI M ) 

:,,;AMPLE TOTAL 
(A) TH1E TIDE VOLUt·1E YOLK -!,,;AC (EXCLUDING 

DATE DEPTH (I-Wc MIN) (1'1) (ClJ 1'1) EGGS LARVAE LARVAE ·JUVENILES EGGS) 
-------- ------ ------ -------- ------ --------- ----------

04/0/:..176 B 1:::::50 1.0 2'; .. 40 O. 0 O. I) O. 0 O. 0 O. 0 
04/0/;·/76 !; U:::: 2') o. 2 ~::;:. 60 O. I) O. 0 O. 0 O. 0 O. 0 
1)-1/06/76 1'1 1::;:: 20 O. 2 :32.70 O. 0 O. I) O. I) O. 0 O. 0 
(lII.l 0/.;./71;. B 1::::20 O. 2 41. 10 (I. I) O. 0 0_ I) I). (I (I. 0 
04/0/;./7(: .. S 1';;: 06 O. ::;:3. (:.0 O. 0 O. I) O. 0 O. 0 O. 0 
04/')/.;./7(:. 11 19: 0,':. O. 1 ::::2. 70 O. 0 O. 0 O. 0 O. 0 (I. 0 
04/0/;./76 E: 1',': 06 O. 1 41. 10 O. 0 O. (I O. (I O. 0 O. 0 
CH/07/76 S 00: 4::: 0. 5 25. 80 O. (I O. (I 0.0 O. 0 O. 0 
04/07/76 1"1 00: 4:::: O. 5 ~:O. :30 O. (I O. (I O. 0 O. 0 O. 0 
0-1/07/71;. B 00: 4::: O. 5 3::::. ::::0 o. 0 O. (I O. 0 (I. 0 O. (I 
04/')7/76 S 01: 2::: O. (:. 25. 80 O. 0 O. 0 O. I) O. 0 O. 0 
04/07/76 N 01:~U:: O. I;. :30. 30 O. 0 O. 0 O. 0 O. 0 O. (I 
04/07./71:. E: 01:2:3 O. I:. ::::::::. ::;:0 O. 0 O. (I o. 0 O. (I O. 0 
04/07/76 .=. 

'-' 05: 10 O. 5 25. 80 (I. (I O. 0 O. 0 O. 0 o. 0 
O't/ i)7/76 ~1 05' 10 O. 5 ::::0. 30 O. I) O. I) O. 0 O. 0 O. 0 
0'1/07/71;. E: 03: 10 O. 5 :33. ::::0 O. 0 O. 0 O. 0 O. 0 O. 0 
04/i)7/7.~. S 05: ~i5 O. :::: 30. 00 O. (I O. 0 O. 0 O. I) O. 0 
()'1/O7/76 11 05:55 O. ~: :~:4. 20 O. 0 O. 0 O. 0 O. 0 O. 0 
04/07/76 E: O~5: ~I:; O. 3 :~:2. 10 O. 0 O. 0 O. (I O. 0 O. (I 
04/1 :")/7 (:. :; 1:~:: 45 -0. 4 31. :;::0 O. I) O. 0 O. 0 O. 0 O. 0 
(III.I 1 :;:/7 I;;. M 1 ::::: 4~j -0. 4 :::::;::. 40 O. 0 O. 0 26. 0 O. 0 26. 0 
04/1::3/76 B L,:: 45 -0. 4 4f.:.. 20 O. I) O. 0 O. 0 O. 0 (I. I) 

04/13/71;. .-. .:;. 14:40 -0. 5 :;:1. :::0 O. 0 o. 0 o. 0 O. 0 O. 0 
011.1 L::/"i 6 M IIJ-: 40 -0. 5 ~::~:. 40 O. I) O. (I 26. 0 26. 0 52. 0 
0'1/13/76 B 14. 1I0 -0. 5 4/.; •. 20 O. 0 O. (I 64. 9 21. (:. :::t:., 5 
04/1:;:/7(:. :=~ l'~J: 20 O. 5 25. 80 O. I) O. I) ~:8. :;: O. 0 ~:::::. ::: 
04/13/76 f'I 1'-,,: 20 O. ~5 ::;:0. :;:0 I). 0 O. I) (:.(:.0. 1 1:::2. 0 792. 1 
04.113/7(:. B 1'~: 20 O. 5 :;;:::::. ::;:0 O. 0 o. 0 540. 5 90. 1 (;.30. /:.. 
04/13/7(:. ::: 19:55 O. 7 25. 80 O. 0 O. 0 O. 0 O. 0 O. 0 
04/1:;:/76 t1 1';/: 55 O. 7 :;:0. :~:O O. 0 o. 0 297. 0 99. 0 396: 0 

(A):S=SURFACEiM=MIDDLElE:~BOTTOMIO~OBLIQUE 

3.2-28 



{nLANile TOI-1COO 

DATE 

04/13/76 
04/13/76 
04/13/76 
04/13/76 
04/13/76 
04/13/76 
04/13/76 
04/14/76 
04/14/76 
04/14 / 76 
0~/i4/76 
0~/14/76 

04/14/76 
04/20/76 
04/20/76 
04/20/76 
04/20/76 
04/20/76 
04/20/76 
04/20/76 
04/20/76 
04/20/76 
OQ/20/76 
04/20/76 
04/20/76 
04/20/76 
04/20/76 
04/20/76 
04/20/76 
04/20/76 

(A) 

DEPTH 

E: 
s 
1'1 
B 
s 
t·! 
B 
:;: 
t1 
B 
:=:; 

1'1 
r:: 
~::; 

i"1 
B 
==: 
1'-1 
B 
.=. 
'-' 
i'1 
E: 
::; 
f1 
B 
~3 

t1 
B 
::: 
1"1 

TII"IE 
(HR: tHN) 

1';": 55 
23:05 
23:05 
23:03 
23:47 
23:47 
23:47 
08: 16 
08: 16 
08: 16 
0:::: 57 
0::::: ~;7 
0:=:: ~57 
11:26 
11: 26 
11:26 
12:07 
12:07 
12:07 
17: 1~j 
17: 15 
17' 1~:' 

17:~7 

17:57 
17: ~57 
2:3: 13 
2:~:: l~i 

2:;:: l~i 

2:3: 55 
.-:,.: •• ct;"';" 
";"'.-1 .• _1._' 

TIDE 
(M) 

O. 7 
O. 7 
O. 7 
O. 7 
O. 5 
O. 5 
O. 5 
O. I;. 

O. 6 
O. /::. 
O. ::: 
I). :::: 

o. :;:: 
-0. 1 
-0. 1 
-0. 1 

O. 2 
O. 2 
t). 2 
O. 4 
O. 4 
O. 4 
O. 3 
I). 3 
O. 3 
QO 
I) 0 
O. 0 
Q 
Q 1 

:::AMPLE 
VOLunE 
(CU 11) 

:::::::::. :::a) 
25. :=:0 
;::0. ::::0 
3:::::, :~:O 

25. 80 
::::0. :::a) 
3::::. :::::0 
25. :::0 
::::0. ::::0 
33. 30 
22. 50 
24. 60 
26. 40 
:::: 1. ::::t) 
3:::: . .;;lO 
r~6. 20 
::::::;:. /::.0 
32. 70 
41. 10 
2~.::I. :::;0 
~:O. :~:O 

::;:::::.30 
::::0.00 
~~:4. 20 
32. 10 
33. /::.0 
::::2.70 
41. 10 
3::::.60 
32. 70 

(A) : ::;''':~;U::;:FACE; tl'=fll ODLE; I>~BOTTClI"li O,cOBL IOUE 

EGGS 

O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

3.2-29 

DENSITY(NQ '1000 CU M ) 

YOU<-::::AC 
LARW~E 

O. 0 
QO 
O. 0 
o. 0 
o 0 
o. 0 
o. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
o. 0 
o. 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
o 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
O. 0 
O. 0 

LARVAE 

660. 7 
O. 0 
O. 0 

240. 2 
o 0 

165. 0 
540. 5 

QO 
33. 0 

150. 2 
O. 0 
O. 0 

37. 9 
62. 'i' 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 

24. 3 
O. 0 
QO 

.JUVENILES 

1::::0.2 
O. 0 
O. 0 
O. 0 
O. 0 
O. I) 

1::::0.2 
O. 0 
O. 0 

60. 1 
O. (I 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

:::0.6 

TOTAL 
(EXCLUDING 

EGG::::) 

:340. ';1 
O. 0 
O. 0 

240. 2 
QO 

165. 0 
720. 7 

QO 
3a 0 

210. 3 
O. 0 
O. 0 

37. 9 
62. ~I 

O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
0.0-
O. 0 
O. 0 
O. 0 

24. 3 
QO 
~6 



.~ 

ATLANTIC T0I1COD 

DENSITY(NO. /1000 eu M ) 

:::AMF'LE TOTAL 
(A) TII'1E TIDE VOLUI",E YOLK-:::AC (EXCLUDING 

DATE DEPTH (HFc MIN) (M> (eIJ 1'1) EGGS LARVAE LARVAE .JUVENILES EGGS) 
-------- ------ ------ -------- ------ --------- ----------

0'1·/20/7.'::.. B 2:3: 55 O. 1 41. 10 O. 0 O. 0 O. 0 o. 0 O. 0 
04/21/76 S 04:37 O. 7 25. ::;:0 O. 0 O. 0 O. 0 O. 0 O. 0 
()/t/21/71;. M 04: :~:7 O. 7 30. 30 O. (I O. 0 o. 0 o. 0 O. 0 
04/::'1/7b B 04:37 O. 7 ::::::::. 30 o. (I O. 0 O. 0 O. (I O. 0 
1)·1/21/76 S 05: 15 O. 6 25. :::0 O. I) O. 0 O. 0 O. I) O. 0 
04/21/76 ~. ., O:i: '.~i O. /:. ::::0. ::::0 O. 0 O. 0 O. 0 O. 0 O. 0 
04/::'1/7/:.. B O~i: 1 ti O. 6 ::::::::. :30 O. 0 O. 0 O. 0 O. 0 O. 0 
04/27/76 S 1.11: 25 -0. 4 :::: 1. :::1) O. (I O. 0 O. I) O. 0 O. 0 
I).q /::>1 /71:. 1'1 14:25 -0. 4 :;::3.40 (I. 0 O. (I O. 0 O. 0 O. 0 
U·~/27/7l:.. B 14:25 -0. 4 46. 20 O. 0 o. 0 O. 0 O. 0 O. 0 
fj:I./27l76 S 15: 15 -0. :::: ::::1. ::XI O. 0 O. 0 O. (I O. (I O. 0 
04/27/76 l't 15: l~~i -0. :::: :38.40 O. 0 O. 0 O. 0 O. 0 O. 0 
04/27/76· B 15: 15 -0. :::: 41: .. 20 O. (I O. 0 O. 0 O. 0 O. 0 
04/27/76 S 20:50 O. 4 2~i. :::0 O. 0 O. 0 O. 0 O. 0 O. 0 
(H/27/71:. N 20: ~30 O. -1 ::::0. :::0 O. 0 O. 0 O. 0 O. 0 O. 0 
(1~/27/7/::'. B 2.0:50 O. 4 ::;:::::. :~:O O. I) O. 0 ::::0.0 o. () 30. 0 
fVL;;;:7/76 ::; 21: 2~3 0.5 .. 2!:J. :~:O O. 0 O. 0 O. 0 O. I) O. 0 
O·1/27'/7.~. H· 21:25 O. 5 ::::0.30 O. (I O. 0 O. 0 o. 0 O. 0 
l)4/27.17f:.. B 2.1: 25 O. 5 :;::;i. :;:0 O. 0 O. 0 O. 0 O. 0 O. 0 
0<1·./ 2:::/71:;. .", .•. ' 01: 20 O. 1 :::::~:. /::..0 O. 0 O. 0 O. 0 O. 0 O. 0 
04/2:3/76 1'1 01:20 O. 1 :::':2.70 O. 0 O. I) 30. 6 O. 0 ::::0. /::.. 
04/:;::;:/71:. B 01:20 O. 1 41. 10 O. 0 O. 0 O. 0 4:3.7 4:3.7 
0·l/2:::/7 ~. S 02:00 -0. 1 31. :::0 O. 0 O. 0 O. 0 O. 0 O. 0 
04/2:::/71::.. M 0'2: 00 -0. 1 3::::.40 O. 0 O. 0 O. I) 52. 1 52. -1 
04/2:=:/76 B 02:00 -0. 1 46. 20 O. 0 o. 0 4:3. 3 O. 0 43. 3 
O·1/2:~:/71;. .=. 

'-' 05: :~:2 -0. 4 :31. :::::0 O. 0 O. 0 O. 0 O. (I O. 0 
04.<::::; 7/0. N O~::,: 2:;: -0.4· ::;:::::.40 O. (I O. 0 O. 0 O. (I O. 0 
('4/2:::/7f:. B ott: 2:::'; -0. 4 41;.. 20 O. 0 O. 0 O. 0 O. 0 O. 0 
0'1/2:;;/71::.. S 06:09 -0. :::: :~: 1. :::0 O. 0 O. 0 O. 0 O. (I (I. 0 
0-1/2::::/76 fl Cle.: 09 -0. ::::: :::.:::::. 40 O. 0 O. 0 O. 0 O. 0 O. 0 

(A): :::;=::;I.mFACE; 1+"tlIDDLE. B"'BOTTOI'-!; O~OBLIG!UE 

3.2- 30 



?\TLANTIC Tot1COD 

DENS:ITY(NO. /1000 CU M l 

---------------------------------------------------
!:::AI'IPLE TOTAL 

(Al TmE TIDE VOLUt1E YOLK-:::AC (EXCLUDING 
DATE DEPTH (Hf\: t'IIN) ( t1> (CIJ Hi EGGS LARVAE LARVAE .JUVENILES EGOS) 

-------- ---~--- ------ -------- ------ --------- ----------
04/28/76 B Qt.: 0";1 -0. 3 46. 20 O. (I O. 0 O. 0 21. 6 21. f:.. 
05f(Hf7(:. S 11:20 O. 2 :3::::.60 O. 0 O. 0 O. 0 O. 0 O. 0 
03.1'04/76 tl 11: 20 O. :2 :32. 70 O. 0 O. 0 O. 0 O. 0 O. 0 
03/04/71=. B 11:20 O. 2 41. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
'')5/ f)4l71;.. ~=; 12:00 O. :~: 30. 00 O. 0 O. 0 O. 0 O. (I O. 0 
O!':;/O·l .I' 7(:. t-1 12:00 O. :::: :34.20 O. 0 O. 0 O. 0 O. 0 O. 0 
0:3/04/:7/:;. B 12:00 O. :::: :32. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
05/0·1/76 :3 1::::50 -0. 2 :31. :::0 O. 0 O. (I 0.0 (I. 0 O. 0 
03/0·1/71;, t1 1:::: !50 -0. 2 :::::::.40 O. 0 O. 0 O. 0 O. 0 O. 0 
O~i/04·'/76 B 1:,,:: SO -0. 2 4': .. 20 (I. (I O. 0 O. 0 O. 0 O. 0 
05/(),l/7/:.. ",. ." 19: :35 -0. 3 31. ::::0 O. I) O. 0 O. 0 O. (I O. 0 
05/0 .. 1./71:.. M 1'il: :~:5 -0. :3 3:::, 40 O. 0 O. (I O. (I O. 0 O. 0 
O~5/0lt/76 B 1':'J: :-:::~':I -0. :;: 'I':'. 20 O. 0 O. 0 O. 0 O. 0 O. 0 
03/(,4/;1;.. S :::3: '17 O. 2 3:~:. 60 O. 0 O. 0 O. 0 O. 0 O. 0 
O!5/ '')4/76 t1 2:::':.47 O. 2 ::::2.70 O. I) o. 0 O. 0 O. 0 o. 0 
05/04/71:.. B 23:47 0.-1::.. :33. ::::0 O. 0 O. I) O. 0 O. 0 O. 0 
05/0~j/76 S 00:37 O. I;, 25. 80 O. 0 O. 0 O. 0 O. 0 O. 0 
O!::,/()~21/71:.. t1 00; :~:7 O. /:. 30. ::::0 O. 0 o. 0 O. 0 O. 0 O. 0 
(J3/0::~/71:.. B 00;37 O. 5 3:~!. :~:O O. 0 O. 0 0. 0 O. 0 O. 0 
05/0~ . .:if76 ::~ O~I: 00 O. 5 2~3. 80 O. 0 O. 0 O. 0 O. 0 O. 0 
05/05/7/;.. tl 05:00 O. 5 30. ::::0 O. 0 O. 0 O. 0 O. 0 O. 0 
0':;/05/71:.. B 05;00 O. :3 :32. 10 O. (I O. (l O. 0 O. 0 O. 0 
0:5/05/71.:.. S O!5; 47 O. 3 :30.00 O. 0 O. 0 O. 0 O. 0 O. 0 
05/0~i/7/:" N 05:47 O. :~: :2;"1. 20 O. 0 O. 0 O. (I O. I) 0.'0 
f)::,/O~i/7 /.:.. B 05:47 O. 2 ill. 10 O. 0 O. (I (I. 0 O. (I O. 0 
1)5/11/76 ::;; 10: 4~.3 O. ~i 25. :::0 O. 0 O. 0 O. 0 O. 0 O. (I 

O~~/ 1 1 /7 ,~. 1'1 10:'15 O. 5 :'::0. :::0 O. 0 O. 0 O. (I O. 0 O. 0 
O~5/ 11 /7/':" B 10:45 O. 5 3::;:. ::;:t) O. (I O. 0 O. 0 O. 0 O. 0 
05/11/71::. S 11: :;:2 O. 3 :~:O. 00 O. () O. 0 O. (I O. 0 O. (I 
V3/11/76 M 11:3::: O. :::: 34. 20 O. (I O. 0 (I. 0 O. 0 O. 0 

(A) : ::::="::;UHFACEi 1'1-=I'H DDLEi B="BOTTOt'li O'''OBL I OUE 

3.2-31 



", 

ATLANTIC TOl1COD 

DENSITY(NO. /1000 CU M ) 

:::AMF'LE TOTAL 
(A) TIME TIDE VOLUHE YOLK -:::AC (EXCLUDING 

DATE DEPTH (HR: I'iIN) (1'1) (CU t1) EGGS LARVAE LARVAE .jUVENILES EGG::: ) 
-------- ------ ------ -------- ------ --------- ----------

OS/2/::"/7,~. t·1 00:29 O. 5 :30. :;:0 O. 0 o. 0 o. 0 o. 0 o. 0 
OS/21:../7/;. B 00:29 O. 5 3::::. ::::0 O. 0 O. 0 O. 0 O. 0 O. 0 
OS/26/76 0 00:20 O. 5 29. 40 O. 0 O. 0 O. 0 34. 0 ::::4.0 
(.3/2 .. ;./7/.:.. S 01: 15 O. 2 33. /:..0 O. 0 O. 0 o. 0 O. 0 O. 0 
OS/26/71;,. t1 01: 15 O. 2 32. 70 O. (I O. I) I). I) O. 0 O. 0 
03/2/:,,/71:.. B 01: 1~:; (' '7' 41. 10 O. I) O. 0 O. 0 O. 0 I). 0 
(j3/21::../71:.. 0 01: 1:;:: O. 2 2:~:. 50 O. 0 O. 0 O. 0 O. 0 O. 0 
(J~5/~:-~,~./71.:.. ::;; 04:44 O. 1 ::::::::. 1.:-0 O. 0 O. 0 O. 0 O. 0 O. 0 
O~5/26/7b t·1 (llf: 44· O. 1 ::::2.70 O. 0 o. 0 O. (I O. 0 O. 0 
O~':;/21:.·/76 E: 04:44 O. 1 41. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
O~S/26/76 I) (H·: :~:." O. 1 2:::. 50 O. 0 O. 0 O. 0 O. I) O. 0 
OS/2.!.../7/':' .-. .::- 03: 2'~J O. 2 ::;:::::.60 O. 0 I). I) O. 0 O. 0 O. 0 
O~:''/1.':'I,j'7 /.:. \"1 05: 2::: O. 2 32. 70 O. 0 O. 0 O. 0 O. 0 O. 0 
O~3./:::I~./ 71:.. B O~,: 2:::: O. 2 41. 10 O. I) O. I) O. I) O. I) I). I) 
O~~~ /2/.:../ 7 t.- O O~: :::::5 O. 2 2:::, ~30 O. (I O. 0 O. 0 O. 0 O. I) 
O':'·/OI/7/:" :::; 12: U:: O.J 2~3. :::0 O. 0 O. 0 O. 0 O. 0 O. 0 
01:../01/76 1"1 12: 1:':: O. 7 30. ::::0 O. 0 O. 0 O. 0 o. 0 o. 0 
(I,~./·~) 1 /71;. B 12: U::: o. 7 3:3. :~:O O. 0 O. I) O. 0 O. 0 O. 0 
Ol~. /i) 1 /71:.. (I 12: 1"'- O. 7 2:::.50 O. I) O. 0 (I. 0 O. 0 O. 0 
0':·,/01/7/.:.. ::; 13: 11 O. :3 22. 50 O. I) o. 0 O. 0 O. 0 O. 0 
Ol~,/Ul/7,~. lei 1::::: 11 O. ::: 24.6·(1 O. (I O. (I O. 0 O. 0 O. 0 
(ltC-/Ol/7/:.. [. .' 1 ::::: 11 O. ::: 2:::.50 O. 0 O. 0 O. 0 O. 0 O. 0 
0.:./01/76 0 13: 111 O. ::: :-~:~!. 5() O. 0 O. 0 O. 0 O. (I O. 0 
0/.:../01/76 ::; 1:::;:: ::::5 -0. 31. ::::0 O. I) O. (I O. (I O. 0 O. 0 
()/:./01/71:.. H 1:::: :;:5 -0. :;::::. 40 O. 0 O. 0 O. 0 O. I) o. 0 
Of::... /i ) 1.176 B 18:35 -0. 4'~ .. 20 O. 0 O. 0 O. 0 O. 0 O. 0 
06/01/71:.. I) 1::::: ::::2 -0. 2::;:.50 0. 0 O. 0 O. 0 O. 0 O. 0 
,).~./O 1 /71~, ::; 21: 12 O. 2 :3:3. SO O. 0 O. 0 O. 0 O. I) O. 0 
0/:../01/7/;. N 21: 12 O. 2 .::::2.70 O. 0 O. 0 O. I) O. 0 O. 0 
O,;·/01/7/.:.. B 21: 12 O. 2 41. 1,) O. 0 O. 0 O. 0 O. 0 O. 0 

(A): :::.=:=:I.JRFACE,I+~tlInDlE; B"'BOTTOH; O"OBLIOUE 

3.2-32 



( 

P, TL{)NT I C TCtt·1COD 
DENSITY(Nn /1000 CU M ) 

---------------------------------------------------
SAMPLE TOTAL 

(Al TII'1E TIOE VOLUNE YOLK-::::AC (EXCLUDING 
D';TE DEPTH (f-IR: IviI N ) (M) (CU 1"1) EGGS LAF:V(IE LARVAE .JUVENILES EGG::: ) 

-------- ------ ------ -------- - ..... ---- --------- ----------
06/01.171:.. 0 21: P':; O. 2 2'::. 50 O. 0 O. 0 O. 0 ::::5. 1 :;:3. 1 
O(./Ol/7f.:. S 2:~:: !}O O. a 22. 50 O. I) O. 0 O. 0 o. 0 O. 0 
06/01.171::.· M 23:50 O. ::: 2'1-. /.:.0 0, I) O. 0 I). I) o. I) O. 0 
Ob./(~ 1 /71:.. 13 2:3: ~IO O. 8 2~~ .. 40 O. I) O. 0 O. 0 O. 0 O. 0 
06/01/71;. 0 23: ~::.:;: o. ::: 2:3. 50 O. 0 O. 0 I). (I o. 0 o. (I 
OI:...102l7/;. :::; 00: 4';' O. ::: 22. 50 O. 0 0. 0 O. 0 O. I) O. I) 

0.;./02/76 I'l 00: 4';' O. :,,: 24.1;.0 O. 0 O. 0 O. 0 O. 0 O. 0 
(·(../O..:-~/7I:.. B 00:49 O. :::: 21::. .. 40 0. 0 0, 0 O. 0 (I. 0 O. 0 
('/.':·/('2/71;.. (I 00: :50 O. ::: 28. 50 O. 0 O. (I O. I) 70. Z 70. 2 
(1/:./02/7/:. ~; 05:2:3 O. :3 ::::0.00 O. 0 o. (I o. 0 O. 0 I). 0 
01;·/02/76 1'1 05: 2:;: O. :::: ::::4-. 20 O. I) o. 0 O. I) o. 0 O. 0 
0/.:../'0:2 /]1::. B O~5: 2:;:: O. :3 ::::2. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
01;./('2/76 0 05: 2:':: O. :::: 29:10 O. 0 O. (I O. (I (:.::;.7 f::.,:::. 7 
O(~·/02 /7t:. ;=: 06:31 O. 1 :;:::::. /:.0 O. 0 O. 0 O. 0 O. 0 I). (I 

I)I~. /'i)} /7~~. tl 0(:.: :;;:1 O. 1 32. 70 (I 0 O. 0 I). 0 O. 0 o. 0 
O(./c):~ i7/::" B (If:,: 31 O. 1 ~7~::: 50 O. 0 O. I) O. 0 O. 0 O. 0 
0/:../'0'2/7.'.:.. I) 0/::..:31 O. 1 2::::.50 O. (I O. 0 O. 0 (I. 0 O. 0 
0/::../0:::/71;.. ~:; 11:0';' -0. i :::: 1. ;:::0 O. 0 O. (I O. 0 I). I) O. 0 
O.:: .. ./O:~:/71.':· t1 11: Of:. -0. 1 :::::3.40 O. 0 I) 0 O. 0 o. 0 o. 0 
0/:./1)::;:/71;. Eo 11:0(:, -0. 1 4/0.. 20 O. 0 O. 0 (I. I) O. 0 o. 0 
06/'):''::/71:.. 0 11:05 -0. 1 2::::.50 O. I) O. 0 O. 0 O. 0 O. 0 
06/0:::;/76 S 12: 0::: -0. :;: :::1. :;::0 O. 0 O. 0 O. I) O. 0 O. 0 
0/":./(.1:::/71;- 1'1 1:L: 0:::: -0. :::: :::::::. 40 O. 0 O. 0 O. I) O. 0 O. 0 
0,;./0:::/71::.. B 12:0::: -t), :3 41:. .. 20 O. 0 o. 0 o. I) O. 0 0.0 
Of:,/t)::::/71;.. (I 12:05 -0. :::: 2;::;.50 O. 0 O. 0 O. 0 O. 0 O. 0 
o,~, /0:::/71:.. :~; 20: 16 (I . ." 22. 50 O. 0 O. (I O. 0 O. 0 O. I) 
0"./0::::.171:.. t'I 20: 1/':'. 0, '':.) 24·, /;,0 O. I) O. 0 I). I) O. I) O. 0 
0 .. ,,·/0:;::/71:.. B 20' 1/;;. O . ." 2.1;... -10 O. (I O. I) (I. 0 I). (I O. (I 

(),~./(I::;/7 ,;. (I 2(): 1.':. O. ';1 2::::.50 O. 0 O. 0 o. 0 O. 0 O. 0 
O.~./():=: /71;.. ::; 21: 1f:, -t)o ::: 31. ::;:0 O. 0 O. 0 O. I) O. (I (I. 0 

(A) : :::;'<;URFI',CE) 1'1'=1"11 DDLE; [:"[:OTTOI'I) O:."I)BL I OUE 

3.2-33 



ATLANTIC Tot1COD 

DENSITY(NQ /1000 CU M ) 

---------------------------------~-----------------

SAMPLE TOTAL 
(A) TitlE TIDE VOLUrlE YOLK-:::AC (EXCLUDING 

D{;TE DEPTH (HF:: M~N) (11 ) (eu (1) EOG:::; LARVAE LARVAE .JUVENILE:;: EGG:::; ) 
-------- .... -- ..... -- ------ -------- ------ --------- ----------

06/01/71:.. (I 21: 15 O. 2 2:3.50 ('.0 O. 0 o. 0 :35. 1 :35. 1 
0(:./')1/71.:.. :=; 23: ~IO O. ::: 22. ~IO O. 0 O. (I (I. (I O. 0 O. 0 
0"./01/7/;,. ~1 23:50 O. :3 24.1.:..0 O. 0 o. 0 O. 0 O. 0 O. 0 
06/(jll7f:... B 2:~:: ~30 O. ::: 26. 40 O. 0 o. I) O. (I O. I) O. 0 
C)(' .... Ol.l7.6 I) 23: :::i3 (I. ::: 2:3. ~~~o 0. 0 I). 0 O. 0 O. 0 O. 0 
0/;,./02.171.:.. .=. '.' 00: 4';1 (I. :::: 22. 50 O. 0 (I. (I O. 0 O. 0 O. 0 
0/:../02/7,::" }\, 00: I~';I O. ::: 24. 60 O. 0 O. 0 O. I) O. 0 O. 0 
01:../02."7,':. B 00: 4'il O. ::: 2{~ .. -'10 O. I) O. (I O. (I O. I) I). (I 

OI~·/O~-:/71:.. I) oo:!}O O. ::: 2::::,50 O. 0 O. I) O. 0 70. '2 70. '2 
01:../02.i71:.. ::; O!5: 2:3 O. :3 ::::0. 00 O. (I O. 0 I). 0 O. 0 O. 0 
0/.:./02/76 1'1 05:23 O. :::: ::::4.20 O. 0 O. (I O. 0 O. I) (I. 0 
01::../( .. 2/"/(;. B O!'"5: 2:::: O. :::: ::::2. 10 O. (I O. 0 O. 0 O. 0 O. 0 
06.l02/7.~. (I O~;: ~~:~; O. :::: 29. 10 O. 0 O. 0 O. 0 c.:::. 7 /.:..:::. 7 
01:../02/'71:.. S (>,~.: 31 o. :::::3. 1.:..0 o. 0 o. 0 O. 0 o. 0 I). 0 
0,:./(:2/7/.:.. N Ob:31 O. 1 ::;::::::.70 O. 0 o. 0 O. I) O. 0 O. I) 

O,~./02/7b B t),~.: 3! O. 1 2:::. ~IO O. I) O. 0 O. 0 o. 0 o. 0 
06/02.17/::.. (I 06: ::::1 O. r 2:::,50 O. 0 O. 0 O. 0 O. 0 O. 0 
0,c./(.::::/7/.:.. .= . .. ' 11: oe. -0. 1 ::::1. ::::0 O. 0 o. (> O. 0 O. I) O. 0 
0.':./0:::/ /''::' M 11: Of.:.. -0. 1 ::;::::.40 O. (I O. 0 O. 0 O. (I O. 0 
0(:./0'::.'76 E: 11:06 -0. ! 41:. .. 20 O. 0 o. 0 O. 0 O. 0 O. 0 
0.~./O::::/76 (I 11: 05 -0. 2:3.50 O. 0 O. (I O. 0 O. 0 O. 0 
0(./0:::/76 c· .=. 12: Oi:: -0. :::: ::::1. :::0 O. 0 O. 0 O. 0 O. (> O. 0 
U'::'/0::::/76 n 12: 0:::: -0. :;: :::::::. 40 O. (I O. 0 O. 0 O. 0 O. 0 
\)6/0::::/76 B 12: 0:::: -0. :::: 4f.:... 20 O. 0 O. 0 O. 0 O. 0 0.0·· 
')6/0:::/71:.. I) 12:05 -0. ::;: 28. 50 O. 0 O. 0 O. 0 O. 0 O. 0 
0(./0::::/76 :=; 20: 1-::. O. '? 22. 50 O. 0 O. 0 O. I) O. 0 O. 0 
0(:./ (.:::;!, 7 6 M 20: 16 O. '" 24,.60 O. 0 O. 0 O. 0 O. 0 O. 0 
( Jlc./O::::/7,':. B 20: 16 O. ';1 26.4·0 O. 0 O. 0 O. 0 O. 0 O. 0 
0'::./0:::/76 0 20: 11.:.. O. 9 2:::, ~jO O. 0 O. 0 O. 0 O. 0 O. 0 
06/0:::/7 e. s 21: 16 -0. ::: 31. :::0 O. 0 O. 0 O. 0 O. 0 O. 0 

<A): :::=:;::;I.JRFACE; 1'1'-"MIDDLE; B==BOTTOI1: I)=OBLIG!UE 

3.2-34 



( 

ATLANTIC TOI"lCOD 

DENSITY(NO. 11000 CU M ) 

SAt'1PLE TOTAL 
( A) TINE TIDE VOLtll'"lE YOLK-::::{;C (EXCLUDING 

DATE DEPTH (HR: tUN) 01 ) (CIJ M> EGG:::; LARVAE LARVAE ,JUVENILES EGG::;) 
-------- ------ ------ -------- -_ .... _-- --------- ----------

0(:./1):::.I7/:;. M 21: 16 -0. ::: 3::::. 40 O. 0 O. 0 O. 0 O. 0 O. 0 
01;./0:3/71:.. B 21: 16 -0. ::: 4t .. 20 O. 0 O. 0 O. (I O. (I O. 0 
06/0:;:::,/7/:.. (I 21: 16 -0. :3 2:3.50 O. 0 O. 0 O. 0 35. t 35.1 
01;./0',//76 S 00:02 O. 2 :3:3.60 O. 0 O. 0 O. 0 o. 0 O. 0 
0/:·/0")/76 tl (1): 02 O. 2 ~:2. 70 O. 0 O. 0 O. 0 O. 0 O. 0 
0/:../09.176 E: 00:02 O. 2 41. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
0·~./O·;//76 I) 00:02 O. 2 2:::. 50 O. 0 O. 0 0.(1 O. 0 O. 0 
O/:''/(l'")/76 S 01: 22 -0. 1 31. :::0 O. 0 O. 0 O. (I O. 0 O. 0 
O.S./O'~1/7 6 M 01: 22 -0. 1 3:;::.40 O. 0 O. 0 O. 0 O. 0 O. 0 
0/:../0').1"16 E: 01: 22 -0. 1 46. 20 O. 0 O. 0 O. 0 O. (I O. 0 
06/0")/76 (I 01: 10 -0. 2:::. 50 O. (I O. 0 O. I) O. 0 O. I) 

01:../O·:"/7.~. S 06:40 O. 6 25. :::0 O. 0 O. 0 O. I) O. (I O. 0 
i).;. /0',.'/76 1'1 06:40 O. t. :30. :30 O. 0 O. 0 O. (I O. I) O. 0 
OI~ . ./O'~}./7f:., B 01:..: '10 O. /:.. ::::::::. ::::0 O. 0 O. 0 O. (I O. 0 O. 0 
Ol~. /O·~-1/71:.. (I 01:.:40 O. I:. 2:::. 5(~ O. 0 O. I) O. (I O. 0 O. 0 
U.~. '/0',1/7 t. :::; 07: ::;:0 O. 7 25. :~:O O. I) O. 0 O. 0 O. 0 O. 0 
(1.~.I,("c'/7 6 t1 07:30 0 .. 7 :::0. :~~O O. I) O. I) O. 0 O. 0 '0.0 
O~~·/1')9/1·1.:.· B 07:30 O. 7 ::::::::. ::::<) O. 0 o. 0 O. I) O. I) 0. 0 
O/~ . ./ 09 .I7 6 (I 07:30 O. 7 28. 50 O. 0 O. 0 O. 0 O. (I O. 0 
0(:./ 1 ~:5/7 6 ::.:; 10: 4~; O. :::: :;:0.00 O. 0 O. 0 O. I) O. I) O. 0 
(lS/15/71:.. 1"1 1(\: 4::'; O. :;: :::4. 20 O. 0 O. I) O. 0 o. 0 O. 0 
0/:./15/76 D 10:43 O. :::: ::::2. 10 O. I) O. I) O. 0 O. (I O. 0 
0/:../ 1'~; l7/~. 0 1 (1: ~:50 O. :::: 2:::,50 O. 0 O. 0 O. I) O. I) O. I) 

06/15/71:.. .=. 
'-' 11:2:- O. 5 25. ::::0 O. (I O. 0 O. I) O. 0 O. 0 

O/~·.'·i5/76 1'1 11 : 2~5 0, ~5 ::::0. 30 O. 0 O. 0 O. 0 O. 0 O. 0 
0(·/1!::;/7/;. B 11 : 2~::; O. 5 ::;:::.:, :~:O O. (1 O. (I O. I) O. 0 o. 0 
0/:,/15/76 0 11: ::::5 0, 5 2!"::. ~fO O. 0 O. 0 O. (I O. 0 O. 0 
0/:,,/15/71:.. !:; 1:::::: .) 1 -0. 1 31. ::a) O. 0 O. 0 O. 0 O. 0 O. 0 
06/ 1 '':;/76 M H,:: 01 -0. 1 :3::=:. 40 O. 0 O. 0 O. 0 o. 0 O. 0 
OI:..fl!j/7/:. [: H::: 01 -0. 1 41:. .. 20 O. 0 (I. 0 O. 0 O. 0 O. 0 

(A):S=SlmFACE;M=MIDDLE;B=BOTTOM;O=ODLIQUE 

3.2- 35 



,,,...- .. -..... 

( 

ATLANTIC TOt'lCOD 

DENS17{lNO. /1000 CU M ) 

---------------------------------------------------
SAI"IPLE TOTAL 

(A) TII"IE TIDE VOLUI'lE YOLK-,=:AC (EXCLUDING 
DATE DEPTH (HR: I"IIN) no (CIJ 11) EGGS LARVAE LARVAE .JUVENILES EGGS) 

-------- ------ ------ -------- ------ --------- ----------
O,~,f15/76 I) 17:54 -0. 1 :30. 00 O. I) O. 0 O. 0 O. 0 o. 0 
o~./ 1. ~:i/7 /:.. S 1';1: 01). -0. 2 :31. ::::0 O. 0 O. I) O. 0 O. 0 o. 0 
06/1!:'/7/':'. H 19:04 -0 . .2 3:;::.40 O. 0 O. 0 O. 0 O. 0 O. 0 
(;1;./ 1 !3/7 /.:.. B 19:04 -0. 2 46. 20 O. I) O. I) O. 0 O. 0 O. 0 
01:../15/7/.:.. (I 1:::: 51 -0. 2 30. 00 O. 0 O. 0 O. 0 O. 0 O. I) 
(I.~./ 1 !-:'/7.~. S 2:;::05 o. :::: :;:').00 O. 0 I). 0 O. 0 O. 0 O. 0 
0/;../ 1 ~,f7 6 \'1 2::::: 05 o. :::: ::::4.20 O. 0 O. 0 O. 0 O. 0 O. 0 
O{~,/ 1 ~5/7l:... B 2::::: 05 O. :::: ::::2. 10 o. 0 O. (I O. 0 O. 0 O. 0 
0·':·/1::",/76 I) 2::::; o·~· O. 3 27. 60 O. 0 O. 0 O. 0 36. 2 36. 2 
0/.:.·/16/76 S 00:00 O./.:.. 2~i. eo O. 0 O. 0 O. I) O. 0 o. 0 
(i,c./ 1/,:,,/7 f:.. N 00:00 O. 6 ::::0. ::::0 O. 0 I). 0 O. 0 O. 0 O. 0 
0/::,/16/76 B (1):00 0.1:.. :::::3.30 O. (I O. 0 O. 0 O. 0 O. 0 
06/ 1 (./7 I~.· I) 00: 0'" 0.1:.. 2:::.50 (I. 0 O. 0 O. 0 O. 0 o. 0 
06/16/7/':'. B 04: 4::! O. 4 25. ::::0 O. 0 O. 0 O. 0 O. 0 O. 0 
01:..fl{./7f:.. 1"1 04: 4::: O. <1 ~:O. ::::0 O. 0 o. I) o. 0 O. 0 o. 0 
Oi'.f16/76 B 0-1-: .1',::::: I). 4 3:3. :~;o I) 0 O. 0 O. 0 O. 0 O. 0 
OS/II:../76 0 04:1).0 0~4 23. 30 O. 0 O. (I o. 0 42 . ." 42. ':,' 
O.~,/16/76 :3 03:25 O. 0 ::::::::. 60 O. 0 O. 0 O. 0 O. 0 O. 0 
0(:·/16(76 1'1 05: 2~5 O. 0 32. 70 O. 0 O. 0 O. 0 O. 0 O. 0 
06/11:../7(. B 05: 2~5 O. I) 41. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
06/16/76 (I 05: ~:::: O. 0 29. 40 O. 0 O. 0 O. 0 O. 0 O. 0 
Of:.f22/76 S 10: ,17 0. I) :~:::::. I~.O 0. (I O. (I O. 0 O. I) O. 0 
01:../22/76 tv! 10:47 O. 0 ::::2 70 o 0 O. 0 O. 0 O. 0 O. 0 
061 ~:~~:'/7 I~. r:: 10: ·'(.7 O. 0 IJ 1. 10 O. (I O. 0 O. 0 O. 0 O. I) 
01:.·/22l7(:. (I 10: /j.t) O. I) 2:~:. !:IO O. I) O. I) O. 0 O. 0 O. 0 
(11;·/22/71:.. s 11: 44 -0. 2 31. :::0 O. 0 O. 0 O. 0 O. 0 O. 0 
01:.·/::2/71:.. N 11' 44 -0. 2 :::::~:. 40 O. 0 O. 0 O. 0 O. 0 O. 0 
0/::·/'22/7 ~. B 11:44 -0. 2 4·6.20 O. 0 O. 0 O. 0 O. I) O. I) 
O/:"/:::2/7J~' (I 11 : ~1 -0. 2 2:::.50 O. 0 O. 0 O. 0 O. 0 O. 0 
01::../22/76 ~; 20: 0',' O. 7 15. 00 O. (I O. 0 O. I) O. I) O. 0 

(A): :::o':;:;URFACEi No:.t-1IDDLE; B'=BOTTOM. O=~OBLI@JE 

3.2-36 



( 

(iTLf1NT Ie T01"iCOD 

DENSITY(NO 11000 CU M ) 
---------------------------------------------------

~=:AI"iPLE TOTAL 
(A) TIME TIDE VOUJI'lE YOU<-:3AC (EXCLUDING 

DATE DEF'TH (HR: l'lIN) (I"I ) (CIJ I'l) EGGS LARVAE LARVAE ,JUVENILES EGGS) 
-------- ------ ------ ...... _------ ------- --------- ----------

07107/7/:.. (I 00: 3:3 O. 1 Zg.50 0,0 O. 0 o. () 35.1 35.1 
07/07/7f:. .:. 

'-' 04:02 O. :::: :;:0.00 O. 0 O. 0 O. 0 O. 0 o. () 
(l7/07/71:.. t-1 04:02 O. :3 34. 20 I). 0 O. 0 O. 0 (1.0 O. 0 
(,7/07.176 E: 0'1·: 02 O. :3 32. 10 0.0 0. 0 o. () 0.0 O. (l 

OI/07/7/:.. (I 0-1: 00 O. :::: 2!::. 51) O. (I (I. I) o. (I o. 0 o. 0 
07/07/76 J3 04:40 O. 5 25. 80 O. 0 o. (I o. 0 o. 0 o. 0 
07/07/71;:., 1"1 04:40 O. 5 :;:0. :;:{) (1.0 O. 0 0, (I 0.0 O. 0 
07107/7/:.. B 04:40 O. 5 :;::::. :30 O. 0 o. (I o. 0 o. 0 o. 0 
('7/(.17/71:.. 0 04:50 O. 5 2','.70 O. 0 ().O O. 0 O. 0 O. 0 
07/1::::/76 :; 11:44 O. i3 22. 50 O. 0 O. 0 O. I) O. 0 O. 0 
07/i:::/7f:. 1'1 11:44 O. :;;: 24. /:..0 O. 0 o. 0 (I. 0 O. 0 O. 0 
07/1::';/7~. B 11: 4-" O. ::: 2~,. 40 O. I) O. 0 O. 0 O. 0 O. 0 
07/1::':/76 (I 11: 44 O. ::: 27, 00 O. (I O. 0 O. 0 O. 0 O. 0 
07/1::':/76 :3 12: ~18 O. :3 22. ~II) O. I) I). 0 O. 0 O. 0 O. 0 
07/13/'/t.:. 1'1 12: 5::: O. ::: 24. 60 O. 0 O. 0 O. 0 O. 0 O. 0 
(17/1 ::':/7l;, B 12: 5:;: O. :::: 26. 40 O. 0 o. 0 O. 0 O. 0 O. 0 
07/13/7(, (I 1:3:00 I). :::: - :;:::::.00 O. 0 O. 0 O. 0 O. 0 O. (I 
07l13.l7b :;:; 1e:04 -0. 2 :31. :=:0 I). 0 O. 0 (I. 0 0. 0 O. 0 
071 1 :::/ 76 N 1::::04 -0. 2 ::;::::. 40 (I. (I O. 0 0, 0 o. 0 o. (I 
07l1::':/7/::. E: 1 ::::: O·l -0. 2 4/~ .. 20 O. I) O. I) O. 0 O. 0 0. 0 
07/1::':/76 0 1:::~: 04 -0. 2 2:::. 40 O. 0 O. 0 O. 0 O. 0 O. 0 
(l":/13/7t, s 1 ::::: ~i6 -0. 2 31. :::0 O. (l O. 0 O. (I O. 0 O. 0 
07/1::':/76 M 1::::: 5/::. -0. 2 :;:;:::. 40 O. 0 I). 0 O. 0 O. 0 O. 0 
07/1::':/76 E: 1:::: ~~t:. -0. 2 4~,. 20 O. I) 0. 0 O. 0 O. I) O. G 
1)7/1:;:/76 (I 19:0:::: -0. 2 2~. !:iO O. ,) O. 0 O. 0 O. 0 O. 0 
07l13/7f::. ~~; 22:46 I). 7 2~~;. :::0 O. 0 O. 0 O. (I O. 0 O. 0 
07/1:::/7l:; t'l 22: Jl.t. O. 7 ::;:1). ::':0 O. 0 O. (I O. 0 O. 0 O. I) 
07/1:;:/7/::. E: 22:46 O. 7 :3:3. :30 O. I) O. I) 0. 0 0. 0 0. 0 
07/1::':/76 (I 22: :~:9 O. 7 2::::. 50 O. 0 O. 0 O. 0 O. 0 O. (I 
07/1::::/76 ::~ 2:::':: :35 

O. '" 22. ~tO O. I) o. 0 O. 0 o. 0 O. 0 

(A):S=SURFACE;M~MIDDLE;B~BOTT(lI'l;O=OBLIQUE 

3.2-37 



( 
( 

[:(W AHCHOVY 

DEN::nTY(NO. 11000 CU \'1 ) 

---------------------------------------------------
:3AI"1F'LE TOTAL 

(A) TINE TIDE VOLUI'iE YOLK-SAC (EXCLUDING 
DATE DEPTH (HR: ttIN) (M) (CIJ t·1) EGG:::; LARVAE LARVAE JUVENILES EGGS) 

-------- -----..- ------ -------- ------ --------- ----------
O/:.-/22/7/;. 11 20:09 O. 7 U::!.I:.O O. 0 O. 0 I). I) O. 0 O. 0 
06/22/7'~. E: 20: O';J O. 7 24. C.O O. I) O. 0 o. 0 O. 0 O. (I 
(1/:·1'22/7/;:. 0 20:09 O. 7 2:3. 50 O. I) O. I) O. 0 I). I) O. 0 
0,:·."22/7,;. :::; 21: 17 O. /;. 15. 00 o. 0 O. I) O. 0 O. I) O. 0 
06/22/71.:.. 1'1 21: 17 O. /:.. 1::::.1.:.-0 O. 0 O. I) 0.0 O. 0 O. 0 
Oi;../22/71::.. B 21: 17 0.1::.. 24. 1.:.-0 O. 0 O. 0 0.0 O. 0 O. 0 
06/22/71::., 0 21: 17 O. l;., 2:~:. 5Q I). I) O. 0 O. I) 0.0 O. 0 
O~. /:2.f7,~, S 2:3:25 O. 5 15.00 O. 0 O. 0 O. I) 0.0 O. 0 
06.122./7 C. t1 2:~~: 25 O. 5 1:::. t.O O. 0 O. I) I). 0 O. 0 O. 0 
06/22/7t. [: 2::::: 25 O. 5 24. 60 O. I) O. I) I). I) O. 0 O. I) 

O/~./22.171;. 0 2:3:25 O. 5 28, :':,0 O. 0 O. 0 I). 0 I). I) O. I) 

06/2:3./7(;. .=. 
'-' 00:27 I). 21.00 O. () O. 0 O. I) O. 0 O. 0 

0,:./23 l 71.:.- 1'1 00:27 O. 30. '::;a) O. 0 O. I) O. 0 O. I) O. 0 
O.~./:·:3'/71;.. [: 00:27 O. 21.00 O. 0 O. I) o. 0 O. 0 O. I) 

(11.:.-/2:,:/71.:.. 0 00:27 O. 28. 50 O. (I O. 0 O. 0 O. 0 o. 0 
0(;:·/2.;: /7 l.:.- .". 

'-' 04:40 O. 2 21.00 O. 0 I). 0 O. 0 O. 0 O. 0 
()/':"f2:'=~/7 ,~. tl 04:40 O. ~ ::::0. ::::0 O. 0 O. 0 O. 0 O. 0 O. 0 
01:./2:;:/71:.. B 0,1: 40 O. 2 21. 00 O. 0 O. 0 O. 0 O. 0 O. 0 
:)/:../2::::/7t. I) 1)4:43 O. 2 2:=:. 50 O. (I O. 0 O. (I O. <) O. (I 

().~./2::::/7 /.:.. S 03: 2~3 (), :3 1;:::. 00 O. 0 O. 0 O. 0 O. 0 O. 0 
0I.:.J2::':/76 1'1 05: 2.::, O. :~; ::-:4.45 O. 0 O. 0 O. 0 O. 0 O. 0 
O/~./2::!'/7 l;,. B 05:25 0. :::: 22. 80 O. I) O. 0 O. 0 O. 0 O. 0 
0/::,,/23/71;:. 0 05:':~:5 O. :3 2::::. 70 O. (I O. 0 O. I) O. 0 O. I) 
O,c'/:.::,)/7.-::, .=. 

'-' 11: 4'::1 O. 7 25.80 O. I) O. 0 O. 0 O. 0 O. 0 
(Ii:./ ::.: ,.) / 7 I.:.- t1 11: 4',1 O. 7 ::;:0. ::':0 O. (I O. 0 :3::::.0 O. 0 3::: 0 
06/30/71:.. E: 11: 4','- O. 7 33. :~:O O. 0 O. I) I). 0 O. 0 O. 0 
(,(;:./:'::0/71;. (I 11: 'F' O. 7 28. 50 O. I) O. I) o. 0 O. 0 O. 0 
06f30/71.:., S 12: 4',) O. l::: 22. 50 O. 0 O. I) O. I) O. I) O. 0 
'),:./:30/7/;. 1'1 12: 4',1 O. ::; 2'1. t . .) O. 0 O. 0 O. I) O. 0 O. (I 
0.:./30/71.:.. B 12: 49 O. ::: 2t .. 40 O. 0 O. 0 O. I) O. 0 O. 0 

(A):S=SURFACElM~MIDDLEiB~BOTTOl'1iO~OBLIQUE 

3.2-38 



( ( 

HAY {)NCHOVY 

DENSITY(NQ /1000 CU M ) 
---------------------------------------------------

::;AI1PLE TOTAL 
( Ai TIME TIDE V(lUJI1E YOLK-SAC (EXCLUDING 

DATE DEPTH (HR: t1IN) (1'1) (CU N) EGGS LARVAE LARVAE .JUVENlLES EGGS) 
-------- ------ ------ -------- ------ --------- ----------

06./30,/71:.. 0 12: ~"t9 O. ::: 2:::. 50 O. 0 O. 0 O. 0 O. 0 O. 0 
07/01/76 ~~: 00: 2~j 1. 1 22. 50 O. 0 O. 0 ::::=:.9 O. 0 ::::::. ." 
07/')1/76 t'I 00:25 1. 1 24. 60 O. (I O. 0 :3j~·5. ·~I O. I) :::!l::·S.9 
07/01/7.~. B 00:25 1. 1 26. 40 O. 0 O. 0 :;:78. ::: O. 0 :2;7:3. :::: 
07/(-1/76 :=; 01: 02 1. 1 22. ~50 O. 0 O. 0 577. :::: O. 0 577. ::: 
07/01/76 Ivl 01: ,)2 1. 1 24·, .~.O O. (I O. (> 85::::.7 O. 0 85:3.7 
07/01/7i:.. B 01: 02 1. 1 26. 40 O. 0 O. 0 64::;: . ." O. 0 1.:.43 . ." 
()7/')(:;o/7(. ~:; 11: 0:5 -0. 2 31. :::0 O. 0 O. 0 O. 0 O. 0 O. 0 
07/l)·~,/76 1'1 11: OJ -0. 2 :~::=:. 40 O. 0 O. 0 O. 0 O. 0 O. 0 
(17 /O,~./7 6 B 11:05 -0. 2 46. 20 O. (I O. I) O. 0 O. (I O. 0 
07/06/76 0 11: ('0 -0. 2 2::::.50 O. 0 O. 0 O. 0 O. 0 O. 0 
07/06/7/.:. :::: 11: !S5 -0. 2 :~: 1. ::::0 O. 0 O. 0 O. 0 O. 0 O. 0 
('7/0(./7/.:. n 11:55 -0. 2 :~::::::. 40 O. I) O. 0 O. 0 O. 0 O. 0 
07/0/.:./7/:.. B 11: 5::; -0, :2 4( .. 20 O. 0 O. I) O. (I O. 0 O. 0 
07/0!:./71.:. 0 12:00 -0. 2 2:::. 50 O. (I O. 0 O. 0 O. 0 O. 0 
07/01.:./7(;. S 19: (q 1.0 22. 50 O. 0 O. (I O. 0 O. 0 O. (I 

07/01:../7l;.. 11 1';': 04· 1. t:) 2·1-.60 O. 0 o. 0 O. 0 O. 0 O. 0 
07fOf:,/7f:.. r:: 1';': 04 1.0 2/: .. 40 O. I) O. I) O. 0 O. 0 O. 0 
07/0,~./7/~. (I 1:::: 4'5 1.0 28. 50 O. (I O. 0 O. 0 O. 0 O. 0 
07/0/:'/7,~. S 20:04 O. :::: 22. 50 O. I) O. 0 O. 0 O. 0 O. 0 
07/0/.:./7(;. t1 20:04 O. ::: 24. (:,0 O. 0 o. 0 0.0 o. 0 O. 0 
07 /O';'./7/~. Eo 20: 04· O. :::: 26. 40 O. 0 O. 0 O. 0 O. 0 O. 0 
07/(it~./76 0 19:32 O. ::: :=:0.00 O. 0 O. 0 O. 0 O. 0 O. 0 
(l]/('"i l 7f:.. S 00:011 O. ::::::::. /.:.0 O. 0 O. 0 O. <) o. 0 0.0 
O?/C,?/?/:.. 1'1 (H): (1.1- O. :;:2.70 O. 0 o. I) O. 0 O. 0 O. 0 
07/07/7/.:. [; 00:04 O. 41. 10 O. ;) O. 0 O. 0 O. 0 O. 0 
07/0/:,/76 (I 23:47 O. ~:O. 00 O. I) O. 0 O. 0 O. 0 O. 0 
07/07/7/.:. S 0'): 41::. O. 3::::.60 O. 0 O. 0 O. 0 O. 0 0.0 
07/07.17/.:.. 1'1 00: 'lie. I). ::::2. 70 O. 0 O. 0 O. I) O. 0 O. 0 
07/07/76 B 00: 4f:.. O. 41. 10 O. 0 O. 0 O. 0 O. 0 O. 0 

U\): :::""::::IJHFACEi i'1"-'I"IIDDLEi [>~BOTTOI"li (I.ccOBLIOUE 

3.2-39 



( ( 

E:AY ANCHOVY 

DEN:3ITY(NO. /1000 CU M ) 
______________________________________ .. 4 ______________ ._ 

:;;:AHPLE TOTAL 
(A) TIMe TIDE VOLUI'iE YOLK-:::AC (EXCLUDING 

DATE DEPTH (HR: NHH (I'I> (CIJ ~1) EGG:; LARVAE LAF:VAE .-,UVEN I LES EGGS) 
-------- ------ ------ -------- ------ --------- ----------

07/07/71:.. 0 00: ~I::: I). 1 2:=:,50 O. 0 O. 0 0.0 I). I) O. 0 
07/07/71:.. S 04:02 O. 3 ::::0. 00 O. I) O. 0 O. 0 o. 0 0, 0 
07/07/71:.. 1'1 04:02 O. :::: :34. :20 o 0 O. 0 29. 2 O. <) 29. 2 
07/07/7/~ E' ". 04:02 O. :;: :~:2. 10 O. (I O. 0 O. (I O. 0 O. I) 

e7f07/7/.:.. (I 04:00 O. :3 2::::. ~30 O. 0 O. (I O. 0 O. (I O. 0 
07/07/71:.. B 04:111) O. 5 2~':;. :::;:0 O. 0 I). I) O. 0 O. 0 O. 0 
07/07/7/.:.. tl 04:40 O. 5 30. :~:o O. 0 O. 0 O. I) O. 0 0.0 
07/07/71:.. [: 0'+: 40 O. 5 ::;:::::. ::::0 O. 0 O. I) ::::0. 0 O. 0 :30. I) 
(l7/07/7/'::- I) 04:50 0, 5 29. 70 O. 0 O. 0 O. 0 O. I) O. I) 
('7/1':':/'/1:. c 

'-' 11:44 O. ::: 22. 50 O. 0 I). I) O. 0 O. 0 O. 0 
Ol/1::::/7t;. n 1 t: .4·1 O. :::: 24. ,:.0 O. I) O. 0 O. 0 O. I) O. 0 
07/1 ::::/7 ,:. E: 11: "14 O. :3 21:. .. 40 O. I) O. 0 O. 0 O. 0 O. 0 
07/1:~::/7t;. (I 11: 44 O. ;:: 27. 00 O. 0 O. 0 74. 1 O. «) 7'1. 1 
(I)'/13/7f:.. S 12: 5:~: O. ::: 22. 50 O. 0 O. 0 O. I) O. I) O. 0 
')7/1 ::':..:7/:;. 1'1 12: !:.:::: o. ::: 24. 60 O. 0 O. I) O. 0 O. 0 O. 0 
07/13/71;. B 1 Z: ~~::: O. ::: 2f:... LIO O. I) I). <) O. 0 O. (I G. 0 
07 .. /13/76 (I 1::::: ()() O. :3 3::::. (·0 1).0 O. 0 O. (I o. 0 o. 0 
07/1::::/7:::' .-:: 

'-' 1:;::: 0'1 -0. :2 ::.: 1. ::::0 ('.0 O. (I O. 0 O. (I O. 0 
1)7/1 :::: /71:.. tl 1:::: 04 -C'. 1 ::::;,,:. 40 O. (I O. (I 0. I) O. (J O. 0 
07/1~:/71.;. B 1::::: OIJ. -0. :2 4f:... 20 O. (I O. 0 O. 0 O. 0 O. 0 
(,7/13/7f:.. (I H,;:04 -0. 2 2:::.40 O. 0 O. 0 35. 2 O. I) :35.2 
07/13/7l;. ::: 1 ::;: ~3t.:. -0. :2 31. ::=:0 O. I) O. I) O. 0 O. (I O. 0 
07.1l:~;/7/:" rl 1::::: 5/~. -0. :2 ::;:::;. 40 O. 0 O. I) O. 0 O. 0 O. 0 
07/1:~:/76 B 1::;;:: 56 -0. 2 4(; .. 20 O. 0 O. I) O. 0 O. I) O. I) 
(l7/1.":~/76 I) 1',': 03 -0. 2 2~3. 50 O. I) O. 0 O. 0 O. 0 O. «) 
07/1::';/76 ::::; 2'2: .(11:.. O. 7 2~3. 8 1) 0. () O. 0 o. 0 O. 0 O. (I 
07l1:-;:/7/:.. N 22: ,~.t. O. 7 ::::0. ::::0 O. (I O. I) ;'2::3.0 0. 0 3:3.0 
07/1::;: (71:;. B 22: 4(;. O. 7 33.3() O. I) O. 0 :::::0.0 30. 0 60. 0 
07/1:;':/76 (I 22: :::'~I O. 7 2::::,50 O. 0 O. (I O. (I O. 0 O. (I 
07/I::::/7f:.. s 23: :~;~j O . ." 22. 50 O. 0 O. 0 O. (I O. (I O. «) 

(A):S~SURFACE;M=MIDDLEID~B01TOM;O~OBLIQUE 

3.2-40 



B(W ANCHOVY 

DENSITYCNO./1000 CU M ) 

---------------------------------------------------
~::;At·1PLE TOTAL 

( A) TII1E TIDE VOLtWIE YOLK-:3AC {EXCLUDING 
DATE DEPTH (HR: i'lIN) (l'1) (CU 1'1) EGGS LARVAE LAF:VAE .JUVENILES EGG~:) 

...... _------- ----_ ..... ------ -------- ------- --------- ------""----
07/1:~:/76 N 2:;:; :;:5 O. ';I 24. 60 O. 0 O. 0 O. 0 O. 0 I). 0 
07/1:-;.v71::.. B 2:;:: :~:5 O. '7 21::. .. -10 O. 0 O. I) 75. :;: O. I) 75. :=: 
07/13/76 I) 2::;:; 45 O. '? 28. 50 O. I) I). I) I). 0 O. 0 O. I) 
07/111/71::.. .=. 05: ::::0 O. 1 :::::::.1::..0 O. I) O. 0 I). 0 O. 0 O. 0 '-' 
07/1-1/76 11 05: :~a) O. 1 ::::2.70 I). 0 O. 0 O. 0 O. (I (I. 0 
07/14/76 E: 05: ~:O O. 1 41. 10 O. I) O. 0 O. 0 O. I) O. 0 
07/14/76 0 05:35 O. 1 2:3.5«.) O. I) O. 0 O. 0 O. 0 O. (I 

07/1'~·/71::.. S 01::.-: 10 O. (I ~:3. /.:.0 O. 0 O. 0 O. I) O. I) O. (I 
07/1-1/7/.:. N 01::.-: 10 O. I) ::::2.70 O. 0 O. 0 O. 0 O. 0 O. 0 
07J'1 'i/7,':. B 1)1::.-: 10 O. 0 Ill. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
1)7/1·1/7/.:. (I 01::.-: 15 (I. I) 2:::,50 O. 0 O. 0 O. 0 O. 0 O. 0 
07/20'/7/~. ~=; 11: 00 -0. 2 31. ::::0 O. 0 O. 0 I). I) O. 0 O. 0 
07/20/7/.:. M 1 t: 00 -0. 2 3:3.40 O. I) O. 0 2/':'. 0 O. 0 26. 0 
07/20/76 E: 11: 00 -0. 2 41::. .. 20 O. 0 O. 0 O. 0 O. 0 O. 0 
07/?,O/7/.:. I) 11: 0:3 -0. 2 2:::=, :':;0 O. 0 O. (I O. 0 O. I) O. 0 
07/20/76 ~:; 11: 5;::: -0. :::: 31. :::0 (I. e o. 0 ::::1.4 O. 0 31. 4 
07/20/76 H 11 : ~j::; -0. :3- ::::::. 40 O. 0 O. 0 O. 0 O. (I I). I) 
07/2/)/71::.. E: 11: 58 -0. :::: 4(: .. 2,) I). 0 O. 0 O. (I O. (I O. 0 
07/20/76 0 12:00 -0. 3 :~:O. 50 O. I) O. 0 O. 0 O. 0 O. 0 
07/?'(I/7f:.. ..... 

1';'/; ~j::: O. 5 2.5. 80 O. 0 O. 0 O. 0 O. 0 O. 0 .=. 
07/20/7/.:. l'l 19: ~5::~ O. 5 :'::0. ::::0 O. 0 O. 0 O. 0 O. 0 O. 0 
07/20/76 B l'!.I: 5::: O. 5 :33. ::::0 O. 0 O. (I 12';'/1. 3 120. 1 1411. 4 
07/20/76 I) 20: 12 O. 5 2:::. 50 O. 0 O. 0 O. I) O. 0 O. 0 
07/20/71.:.. e-

'-' 21: :3';' o. 2 ::::::::. /.:.0 O. I) O. 0 O. 0 O. 0 O. 0 
07/'20/76 Ivl 21: :::;';'1 o. "2 :32.70 I). 0 O. 0 91. 7 O. 0 91. 7 
07/20/71:.. B 21: :~:'~I O. 2 Ali. 10 O. 0 O. 0 1046. 2 ::::40.1:.. 1:::::::6. :=: 
07/2l171::.. S 00: ::'::9 O. 0 3::::.1.:.0 O. 0 O. 0 O. 0 O. I) O. 0 
07/21/76 t1 00: ;3';} O. 0 32. 70 O. 0 O. I) 122. 3 O. 0 122. :3 
07/21/76 13 00: :::9 O. 0 41. 10 O. I) O. (I 1532. 8 :'::16. :3 1849. 1 
07/21/7/.:. .-. 

.;:0 01: 2',' O. 0 ::::::::.60 O. 0 O. 0 O. 0 O. 0 O. 0 

(Al: ~:;=-~:aJRFACEi t-1o=MIODLEi B"'·[:OTTOI'1i (I;.:I)BLICtUE 

3.2-41 



/-'"'' 

( ( ( 

[',:) YANCHOVY 

DEW,; I TY (NO . .11000 ell M ) 

:::At'iF'LE TOTAL 
(A) TII"IE TIf)E VOLUI"iC: YOLK-:::AC (EXCLUDING 

D,'HE DEPTH (HR: 1'111'1) (I"I> (eLI ~1) EGG::; LARVAE LARVAE .JUVEN I LE::; EGG::; ) 
-------- ------ ------ -------- ------ --------- --------~--

07.121./76 1'1 01: 2',' O. I) :;:2,70 O. 0 O. I) :;:0.6 0, I) ::::0.1:., 
07/21/71:., E: 01: 2';' O. (I 41. 10 O. 0 24. :~: 1192.2 1';14. /:.. 1'1·11, 1 
07/21/76 's 04:44 O. 1 ::::3.60 (I, 0 O. (I o. 0 O. I) O. 0 
07/21/7/.;.. M (1.'1: 11--1 O. 1 ~2:2. 70 O. I) O. (I ::::0. b O. 0 ::::0. 6 
(J7/21/7/;. B 04: 44· O. 1 41. 10 0. 0 O. 0 170.3 O. 0 170. :~: 

1)7/~21 /7 f::., ~::: 05: 3'~. o. 2 ::::3. ,~,O O. I) 2':'1. ::: O. 0 O. 0 2';1. E: 
07/:~1/7/:" 1'1 05:36 (I, 2 ::::2.70 O. 0 O. 0 O. 0 O. I) O. 0 
07 l2lJ7f::, B 05: ::::/:.' O. 2 41. 10 O. I) O. I) :365. 0 24, :;: :'::::~~/. 3 
0:'/;,7/7/.:., :::; 11: :::::5 O. ::: 22. 50 O. I) O. 0 44. 4 O. 0 44. 4 
07/2-"/76 M 11 : ::::~5 o. :3 24·. /.:.·0 O. 0 O. 0 1544. 7 O. 0 1544. 7 
07.i1.7/7f:.. B 11: 35 o. ::: 26, 40 O. 0 O. I) 1W:.8.7 O. 0 1W;·9.7 
07 1 '27/76 [I 11:40 O. ::: :;:1. 20 O. (I :;:2. 1 64. 1 O. I) ';If:... 2 
1.)7/2/./7/:, S 12:20 O. 7 25. :=:0 O. 0 O. (I :;:::::. ::: O. 0 :;:::::. ::: 
07/2.7/76 11 12:20 O. 7 ::::0. :~:O (I. 0 :3:3. 0 1051:.,. 1 O. I) 10:~:9. 1 
07/27/71:., E: 12:20 O. 7 :-::3. :~:O :;:0.0 :~:O. 0 11:.,:::1. 7 O. 0 1711.7 
07./"':~7/7~, 0 12:::::S O. 7 2·~/. 80 O. (I o. 0 o. 0 0.0 o. <) 

07/27/76 S I::::: 55 -0. 1 :::: 1. :;::0 O. I) O. I) 2:::::::.0 O. I) 2:;;3.0 
07/:::!7/7.~· '1'1 1:~:: 55 -0. 1 ::::::::. '10 O. I) O. I) 1 'l~;::. :::: O. 0 14:~:3. :;: 
07/27/71:.:.. [: 1:::: 55 -0. 46. 20 4:3. 3 O.lj 1';/(;:.9. 7 O. 0 1969. 7 
07/27./]1".;., (I 1::,:: '{·7 -0. 2'". 10 O. 0 O. I) O. (I O. (I o. <) 

07/27/76 S 19: ~i~t O. 2 :;::;:.60 O. (I (I. (I 50(: .. 0 O. 0 50!;: .. (I 
07/27/7f:.. H 1':;': 55 0. 2 :;:2.70 :2:(J. 6 O. 0 2:::4-4. 0 O. 0 2:344. 0 
07/27/71:.- E: 19:55 O. 2 41. 10 2·~J2. 0 O. 0 1:362.5 4:::1:.-. f:., 1:349. 1 
07.f27/7,~, [I 1',/: '14 o. 2 24. 70 :::09.7 o. 0 40. 5 121. 5 162. 0 
07/27/71:.- ~:; 22·24 o. 9 22. 50 O. 0 O. 0 577. ::: O. 0 577. ::: 
07'/27."76 tl 22: 2~l o. ':1 ~7~4. /:..0 40. 7 O. 0 300:::. 1 81. 3 30:=::':';.4 
07/::'?/7/:.. B 22:24 O. 9 2(·.40 0, 0 O. 0 26::::':';. 4 12:::7. 9 :;:',/77.3 
')7/27 l7f:., (I 22:22 O. '? ::::0.70 2·~/::::. 2 o. 0 21:.-0.1:., 1','5.4 456. I) 

07/27/76 .::. 
'-' 23:25 1.0 22. 50 O. 0 8:::. 'i' ';'77. ::: O. (I IOU,. 7 

07/27/71:.- 1"1 23:25 1.0 24. 1:.-0 O. 0 O. 0 1951. 2 40. 7 19','1. -;> 

(A):S=~JRFAeE;M~MIDDLE;B~BOTTOM;O~OBLIQUE 

3.2-42 



( 

n{w ANCHOVY 

DATE 

07/27/76 
07/27/76 
07/28/76 
07/28/76 
07/~8/76 

07/28/76 
07/28/76 
07/28/76 
07/28/76 
07/28/76 
08/02/76 
1.):~:./t)2/7 /:.. 

08/0~:76 

~3/0~/76 

08/02/76 
08/02/76 
08/02/76 
~):~:/O'2/7 6 
08/02.'76 
08/02'76 
08/02/76 
08/02/76 
08/02/76 
08/02176 
08/02/76 
08/02/76 
08/03/76 
08/03/76 
08/03'76 
08/03/76 

( A) 
DEPTH 

B 
o 
c-
'-' 
N 
B 
o 
s 
1'1 
B 
(I 

~: 

1'1 
B 
o 
s 
tl 
B 
o 
.=. ._' 
t1 
B 
o 
s 
N 
B 
(I 

s 
11 
B 
o 

TIME 
(HR: IVIIN) 

2:~:: 25 
2.:-=:: 02 
04:55 
04:55 
04:~5 

O~3: 00 
05: :~;5 
05: ~:5 
05: ::::~5 

05: 4!5 
11:45 
11 : 4~:S 
11:if5 
1 t: 4':. 
1:.::: 4·~:S 

13:45 
1::::; 4~ 
1:::: 'V::, 
14: 4·0 
ilI-:40 
1'1: 40 
IIf:40 
1 ~.5: :~:t) 

1~=~::30 

1 ~3: -:;:0 
1~~~: :;:0 
11:24 
11: 24 
11: 2'1 
12:00 

TIDE 
(l"I) 

1.0 
1.0 

-0. 1 
-0. 1 
-0. 1 
-0. 
-0. 
-0.1 
-0. 1 
-0. 1 
-0. 1 
-0. 1 
-0. 1 
-0. 

O. 4 
O. I\
O. -1 
0.4-
O. 7 
O. 7 
O. 7 
O. 7 
O . ." 
O. ~} 

o. ':,-, 
O. 9 

-0. l~ 

-0. 4 
-0. 4 
-0. 4 

( 

SAMPLE 
\,IOUJlviE 
(CU 11) 

26. 40 
29. 10 
31. ::::0 
::::::::.40 
4~ .. 20 
30. 00 
:;:1. ::::0 
::::::::. iJ·(! 

46. 20 
27. gO 
::::1. :;::0 
:;::::::.40 
'loS. 20 
2';", :::0 
2~. :::0 
::j(). ::::0 
:~::;:. ::::0 
::;:2.00 
25. :::0 
30. 30 
33. 30 
30. 30 
22. 50 
24. 60 
26. 40 
30. 70 
31. 80 
38. 40 
46. 20 
28. 80 

({.i): ::::=::;\ .. If.:FACEi I'l"l"110[lL£i B:· .. BOTTOHi O""OBLIC!UE 

EGGS 

2{:'5. 2 
116:;::. 4 

QO 
QO 
O. 0 

56~ 7 
QO 
O. 0 

151. 5 
1259. 0 

O. 0 
O. (I 

O. I) 

O. I) 

:;::::. :3 
~ 0 

30.0 
31. 2 

O. 0 
O. 0 

9Q 1 
QO 
QI) 

O. I) 

O. 0 
O. I) 

O. 0 
O. 0 
O. 0 
O. I) 

3.2-43 

DENSITY(NO. /1000 CU M ) 

YOU(-:::AC 
LA,WAE 

O. (I 

O. (I 

O. (I 

O. 0 
O. 0 
0.0 
O. (I 

O. 0 
O. 0 
O. I) 

O. 0 
52. 1 

:;:0::::. I) 

0. I) 

O. 0 
/:..27. 1 
6bO. 7 

O. 0 
::::f:::. :=: 

660. 1 
270. 3 

O. (I 

E::::, 9 
81. 3 

340. 9 
O. 0 
O. 0 

13Q 2 
21. b 

O. I) 

LARVAE 

1:::56. 
30·~/. 3 
377. 4 
8::!5.4 

2(;;.84. I) 

6;3:3. :~; 

94. 3 
1562. 5 
It.8:3~ 3 

O. 0 
:;:1. 4 

520. :~: 

:36:::::. I) 

1:..8. :::: 

116. :::: 
4323. 4 

51Q 5 
125. 0 
193. 8 

3201. 3 
1321. 3 

132. I) 

577. 8 
772. 4 

7992. 4 
65. 1 
31. 4 

5':"9.0 
1',,'4::::. 1 

O. 0 

,JUVENILES 

757.6 
206. 2 

O. 0 
52. 

1471. 9 
400. I) 

O. 0 
O. I) 

%.6 
755. 4 

O. 0 
O. 0 
QO 
QI) 

QO 
O. I) 

O. 0 
QO 
I). I) 
QO 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
QO 
QO 
QO 
QO 

( 

TOTAL 
(EXCLUDING 

EGGS) 

2613. 7 
515. 5 
:377.4 
';':37.5 

41::~5. 9 
10::::::::. ;~: 

','4. 3 
15(:.2.5 

1774. ',' 
755. 4 

:;: 1. 4 
572. ';1 
671. 0 

I'=.~:. :::: 
111;.,. :::: 

4-:"50.5 
1171. :2 

125. 0 
L~L. 6 

3861. 4 
1591. 6 

132. 0 
666. 7 
853. 7 

8:;::;::3.3 
65. 1 
::::1. 4 

72·~'. 2 
1","1(;;.9.7 

O. 0 



,.--, . '. 

( ( 

F:AY t'.I'ICHOV'{ 

DENSITY(NO. /1000 CU M ) 

SAIYIF"LE TOTAL 
(A) T I1'1E TIDE VOLUI',E YOLK-:=:AC (EXCLUDING 

DATE DEPTH (HR: HUH (1'1) (OJ H) EGCi:=; LARVAE LARVAE .JUVENILES EGG:::: ) 
-------- ------ ------ -------- ------ --------- ----------

0::::/0:3/71::.. S 12: 13 -0. :3 :~:1. ::::0 O. 0 O. 0 1::..2.9 O. 0 62. 9 
0:::/03/71::.. M 12: 1::;: -0. :;: ;;::3.40 O. 0 21:.. 0 1718. :3 O. 0 1744.8 
0:::/0::;:/71::.. B 12: 1:3 "':0. :3 46. 20 O. 0 64 .• ~ 735. ;1 O. 0 :;::00. ::: 
0:::/(>::;:/7/::.. 0 1:~:: 02 -0. 1 :30.20 O. 0 O. 0 O. 0 O. 0 O. 0 
0:::/0::::/71::.. <:. 

·OJ U::::5f::.. O. 7 25. ;:::0 O. (I O. 0 /:..58. 'it O. 0 /:..5:::.9 
0::::/03/7f::.. l'1 1::::: 56 O. 7 ::::0. :;:0 O. 0 O. 0 4·;J!;:i.O O. 0 495. 0 
0::::,/0.;:/7 I:. B 1:::: 56 O. 7 :3~:. ::::0 ::::0.0 90.1 450. 5 O. 0 540. /::.. 
O;:::/\).:::/7,~. r· 19:':37 O. 5 25. 80 O. 0 77. 5 1::..20.2 O. 0 697. 7 .=. 
O::J/03l 7 1:.. t'I 19:37 O. 5 ao. ~:O O. 0 O. 0 5·,J4. 1 O. 0 594. 1 
O:::/(i:~:'; 71:.. 8 19:':37 O. 5 :;::3. ::::0 O. 0 :;:30.3 480. 5 O. 0 810. ::: 
0:::/0::;:/7 f::.. S 2::::: 26 -0. 2 ;;:1. :::0 o. 0 O. (I 157. 2 O. (I 157. 2 
0::;:'/0':;:/7 b ~1 2::;:: 2t:. -0. 2 ~::::. L10 O. 0 O. 0 1:;:28. 1 O. 0 1::::2::::. 1 
O:::./O.~:/7 (. B 2:~:: 2'~· -0. 2 41:.-.·20 O. 0 4::::. :::: :3051. ';1 497. ::: ~:5·;/:'::. 0 
,):;::/0:;:/76 0 2::::: :::::0 -0. ::-~ ::::2.20 O. (I O. I) ':'-'::::.2 248. 4 ::::41.. 1::.. 
(·::::/Oll-/7f:.. S 00: 10 '-0.2 :~: 1. ~::O O. I) O. I) 2:~:::::. 0 O. 0 2:~:::::. 0 
0':::/0<1/71::.. 11 00: 10 -0. 2 :;::::.40 O. I) O. 0 2031. :;: O. 0 20:::1. :::: 
0::::/04/76 B 00: 10 -0. 4- 4t •. 20 O. I) O. 0 291:.5.4 :;:24.7 3290. 1 
O:::/O~:·/76 0 00:25 -0. 2 :;:0.40 9:::. 7 O. 0 t.5. 8 32 .. ~ ';l!::. 7 
~::';::./O·q·f71:.. :3 05: 18 O. 7 2!:i. gO O. 0 o. 0 o. 0 o. 0 O. 0 
O:::/0~1/71:.. t·1 05: 1::: O. 7 ::::0. ::::0 O. 0 O. 0 11::::::::. 1 O. 0 11 ::::::::. 1 
0:::/0-1/76 B 05: 1:::: o. 7 :;:::::. :::a) O. 0 o. 0 2372. 4 240. 2 2612. 6 
(l:::!/04/7f::.. .-. .=. 0(:,.: 0:::: O. 7 2S. r::o O. 0 o. 0 1550. 4 O. 0 1550. 4 
O:::/C)/~/7 I:.- H 0(;.: 0:3 O. 7 30. :30 O. 0 O. 0 5·;J4. 1 O. 0 594. 1 
0::::/0 /1/76 E: 06:03 O. 7 :3::::. ::::0 O. 0 O. 0 2012. 0 ::::0. 0 2042. 0 
0::::/(:4/71::.. S 1S: 10 O. :;: ::::0. 00 O. 0 O. 0 O. 0 O. I) O. I) 

(J:::/(;'1-/7t. 11 15: 10 O. :::: :;:4.2t) O. 0 O. 0 :::1:3.7 O. I) :;::1:3. 7 
C:::/O··1l7/,:... B 1~:': 10 O. :::: 32. 10 O. I) O. 0 :;:11. 5 O. 0 :;:11. 5 
O:::/U·~/7(' (I 15: 1~5 O. :::: ::::;:. 00 O. I) O. (I ::::0. :::: 424. 2 4~]4. 5 
0:::/04/7/..:.. B 1/~.: 02 O. 5 2::3. :~:t) O. 0 O. (I 77. 5 O. 0 77. 5 
O:::/i)·1/76 i'I 16:02 O. 5 ::::0. :::0 O. 0 O. 0 2640. :::: O. 0 2640. :::: 

((.1): :::"':::UF:FACE; tl=.t-l1DDLEi [:'~f::OTTCII"I; O~OE:LIQUE 

3.2-44 



( ( ( 

BA Y ANCHO'';Y 

OEN::::ITY(NO. /1000 CU M ) 

:::;AtlF'LE TOTAL 
(A) TllvlE TIDE VOLUI'lE YOU< -:::;AC (EXCLUDING 

DATE DEPTH (HR: ,''lIN) (t'l) (eu t-l) EGG:::; LARVAE LARVAE .JUVENILES EGO::; ) 
------ ...... - ------ --_ ..... _- -------- ------- --------- ----------

0:::/04/7"'- B 16:02 0. 5 :~::::. :30 O. I) O. 0 ~40. 5 O. 0 540. 5 
0:;::/0'1/7,;. (I 11.0.: 07 O. 5 29. ::::0 O. 0 O. 0 102. 4 2:38. '~J ::::41. :::: 
08,/('4/7 t. :=~ 17: ')5 O. :::: 22. ~50 O. 0 44. Lj. ::::11. 1 O. 0 ::::S5.5 
(';=:/O .. t.;1./7.~. M 17: 0:::- o. :::: 24. 60 O. 0 O. 0 3e.5.9 O. 0 31:.·5. ":.' 
O:::;"<).-l.17/.:.. B 17:05 O. ::3 26. 4(1 O. (I O. 0 11::::,; .. 4 O. 0 11:::6.4 
0:::/ (l·'1./ 7 C. (I 16:~5 O. ::: 32. ::::0 O. 0 O. (I 91.5 30. 5 122. I) 

O:=:./O·~f71.:.. ::; 17: 4~~; O. ::: 22. 50 O. (I O. 0 444. 4 O. 0 444. 4 
O~7.:.li)': /71":. 11 17: 4C, O. :::: 24. 60 O. I) O. 0 122. (I O. 0 122. 0 
O:~:/O'1,J·71:.. [: 17: 4!5 O. ::: 26. 40 O. 0 O. 0 ';"47. I) O. 0 ';"17.0 
O::;:/(J"ll71:.. 0 17: 4;::: O. 8 ::::1. 60 O. 0 O. 0 O. 0 O. I) I). 0 
O,~:/()"l /7 l:.- .:;. 

'-' 19: ::::4 O. ::: 22. ::,0 O. I) O. 0 222. 2 O. 0 222. 2 
0::;:/0,1/7,;. N 1';:': 2':1- O. ::: 24. (:,0 O. 0 O. (I 406. 5 O. I) 406. 5 
O:::./(i·1/7/~. B 19:24 O. :::: 26. ·40 O. (I O. 0 757. t. O. 0 757. t. 
i)::.:/(1'1.:'7 .~. (I 1')'/: 21;. O. ::: 2:::, '::0 O. 0 O. 0 0, 0 O. 0 O. 0 
0::::/0/+/76 S 20: 10 O. 7 25. :::0 O. 0 o. 0 I1t.. ~: O. 0 11.::, .. :::: 
<):::/(14· /7 t. 1'1 2,): 10 0, -, ::::0. ::::0 O. 0 O. 0 :::25. 1 O. 0 825. 1 
1):~:/(\.<..1 /7.':,. B 20: 10 O. 7 :;:~:. :~:O O. 0 o. 0 6';.0.7 270. ::: ')'<::1.0 
O;::/O/} /7~. (I 20: 14 O. 7 - 30. 70 O. 0 o. 0 97. 7 32. /:.. 1:;:0. 3 
(}::::,/·04f7,:' :3 20:51 O. 5 25. :::a) O. I) o. 0 3~::. 8 O. 0 ::::::;:. :3 
O;~:./O~t/7/:. 1'1 2i): ~,1 O. 5 30. ::::0 O. 0 o. 0 561. 1 O. 0 51;.1. 1 
'):0::/1)'1/71:.. B 20: ~51 O. 5 ::::::::. ::::0 o. (\ O. (I ::;:0:::::::. I) 720. 7 ::::7~:':3. 7 
O:::.I(H/7.~. (I 2.0: 57 O. 5 ::::0. ';10 O. 0 o. 0 25:3. ";I 11.0.1. :::: 420. 7 
(\:::;/O:~; i 76 .-. .:. 1 '1 : !::;:j -0. 1 :::::1. ::::0 O. 0 O. 0 O. (I 31. 4 31. 4 
{);::~/(t~:;/71:... t-1 14: 5·l -0. 1 :~::::. 40 O. 0 O. 0 O. 0 O. 0 0.'0-
0::;:/0:3/'/'6 B 14:54 -0. 1 41:... 20 O. 0 O. 0 f::t.. 6 O. I) :36./:.. 
O::::,d)::,/7 i:.. I) 15'00 -0.1 ::::::;:. :~:7 O. (I O. (I O. 0 O. 0 O. 0 
():=:/O~.:.~/7.~. S 1::;: 4:::: O. 2 ::::::::.1:..0 O. (I o. 0 O. 0 O. 0 O. I) 
0::::./{):3/7/':, 1'1 15: 4:::: O. 2 ::::2.70 O. (I O. (I :;:0: /.:. O. 0 30, 6 
O:;::/O!:'/7/:', B 15: 4::: O. 2 41. 10 O. ;) O. 0 121. 7 (I. 0 121. 7 
O:::/O~3/71:., 0 15:53 O. 2 :::2.50 O. (I O. 0 :;:0. :::: ::::0. :::: 1.0.1. /:., 

«-';): :,,;=-:'::UI\FACE; i'l·"MIDDLE; B'~E:OTTOI'-1; O'~OE:LIt;!IJE 

3.2-45 



,/'.-----

\( ( 

[:AY AHCHOVY 

DENSITY(N~ /1000 CU M ) 

SAMF'LE TOTAL 
(A) TIME TIDE VOLUI··lE YOU:::-:::AC (EXCLUDING 

DATE DEPTH (HF:: MIN) ( Ivll (CU 1"1) EGO::: LAF:W~E LARVAE .JUVENILES EGG::;) 
-------- ------ ------ -------- ------ --------- ----------

0:3.105/76 :=; 16: :;:4· O. 4 25. :::0 O. 0 O. 0 O. 0 O. 0 O. 0 
O:::.t05/76 M 16: ::::4 O. 4 ::::0. ::::0 O. 0 O. 0 2:31. I) O. 0 2:31. 0 
O;::/O::~f7I;.. B U:,:::;:4 O. 4 ::::::::. :;:0 O. 0 o. 0 :;:::::0. :3 O. 0 :~::30. =3 
O::::/O3./7l::. 0 16:41 O. 4 :;:1. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
(l:::;/O~5/7 l:.- S 17: ::::';1 O. 7 25. ::::0 O. I) O. I) O. 0 O. 0 O. 0 
(':~!/(\::'/7f~' 1'1 17: :;:',1 o. 7 ::::0. :30 O. 0 O. 0 99. 0 O. 0 .,,9. I) 

O:::/O~/7/:.o B 17::;:9 O. 7 :::;:::::. :;:0 O. 0 O. 0 6:30,6 O. 0 ~,::::O. 6 
(\:::/O:3/7~. 0 1 7 •• -, . ., 

I. '':''':''' O. 7 :;:::::. 10 O. I) o. (I ::::0.2 O. 0 30. 2 
(;;::.lO~':'/7 ~~. !::; 1 ';/: 2:::: O. ';1 22. 50 O. (I o. 0 0.'0 44. 4 44. 4 
O:=:'/O~:;/7 .:;. 11 19: 2:::: o. '? 2'1. 60 O. 0 O. 0 122.0 O. 0 122.0 
0:::/05/76 B 1'::': 2:=: O. 9 2(:,.40 O. I) O. I) 1::::25. :=: ::::7 . ." 1::::6:~:. 7 
C·:::/O~':;/7 6 (I 1 ',I: :::::3 O. ';1 2::::,1';.0 O. 0 O. 0 35. 0 6';1.9 104 . ." 
(J:=:./()~~;./7 /.:. S 20: ::::r) O. :3 22. 50 O. I) O. 0 44. 4 O. I) 44. 4 
O:=: . .'O~~/·7 (:. ~1 2''): ::::0 I). ::: 24. (:.0 O. 0 O. 0 447. 2 O. 0 447.2 
0::::/0':,/71.:., f; ::!O: ::::0 O. :~: 26. 40 I). I) -::3.:7. -;; 10·~}:::. 5 416. 7 1::i5::::. 1 
o:~:/or5/7/~, I) 20:2.1 O. ::: 24. 00 O. 0 O. (l 41. 7 ::;:3. :;: 12~. 0 
O:::/(~~J'/71.:.. !:; 21: 12 o. 7 25. :::0 O. I) O. 0 116. :;: O. 0 llc .. :.:: 
O::;./O~':'~/71.:.. 1'-1 21: 12 O. 7 ::::0. ::::0 O. 0 O. 0 2','7.0 O. 0 2';'7. 0 
O;·~:.fO~,:i/7l:'1 B 21: 12 O. 7 -::3.:3. ::::0 O. I) O. 0 5'"10.5 240. 2 7::::0.7 
O::::/O::~/71.:. (I 21: 16 O. 7 2'1./}O O. 0 O. 0 163. ':.' 245. '~I 409. ::: 
0::;/10./7/.:.. S 11: ~,O O. 8 22. 50 O. 0 o. 0 O. 0 o. (I O. 0 
0:::/ 1':)/"76 N 11:50 O. :::: 24. 60 O. 0 O. 0 O. 0 O. 0 O. 0 
O;::::/10/j',~. B 11: ~;O O. ::: 2/:,.40 O. 0 O. 0 11::::. 6 O. 0 11::::. I:.. 
0::::/10F/i.:, 0 ! 1: 4:::: O. ::: ::::0. (:.0 O. I) O. 0 ::::2. 7 O. I) :;:2.7 
0::::/1 \)./7 c, ::; 12: ::::1 O. ::: 22. ~IO O. 0 O. 0 O. 0 O. I) O. 0 
0::::/1 \)./7 I:.. N 12:31 O. :;:: 24. 1:..0 O. I) O. 0 O. (I O. 0 O. I) 
0::::/10/76 [: 12:31 O. ::: 21e,.40 O. 0 O. 0 227. :~~ O. 0 227. :;: 
0:::/10/7,;', (I 12:20 O. :::: 29. :::0 O. 0 O. 0 O. 0 O. 0 o. 0 
1):::/10/7/':', ::: 1::::: ::::0 -0. 2 :31. ::::0 O. (I I). (I O. 0 O. (I I). 0 
0:::/10/7 (:, t1 1::::: :;:0 -0. 2 ::;:::::.4(1 O. I) O. 0 O. 0 o. 0 O. 0 

(A):S=~~RFACEiM~MIDDLEiB=BOTT(lMiO=OBLIQUE 

3.2-46 



( ( ( 

B(W t~NCHOVY 

DEN!:: I TV (NO. /1000 CU M ) 
---------------------------------------------------

SAMPLE TOTAL 
(A) TIME TIDE VOLUt1E YOLl<-SAC (EXCLUDING 

D,'HE DEPTH O"IR: ~lIN) (I'D (CIJ M) EGG::: LARVAE LARVAE JUVENILES EOOS) 
-------- ---.--- ------ -------- ------ --------- ----------

0:,,:.110/71:.. E: 1:3: ::::0 -0. 2 4/:. .. 20 O. I) O. (I 10:3.2 O. 0 10:3. :2 
(1::::/10/76 0 li;::: 32 -0. 2 ::::2. 40 O. 0 O. 0 ::::0. ';1 O. 0 :;::0. '" 
0:::/10/7/.:. S 1';-1: 2~::; O. I) ::::::::. 60 O. 0 O. 0 O. 0 O. 0 O. 0 
0:::/10/7,':- tt 19:25 O. 0 32. 70 O. 0 O. (I 61. 2 O. 0 61.2 
'):::/10/76 r:: 19: 2~3 I). 0 41. 10 O. 0 O. 0 1192. :2 121. 7 1313. '~I 

0::;/10/76 0 1';:': 26 O. 0 :32.'40 O. 0 O. (I 92. 6 O. I) 92. 6 
0:::/10/76 S 2:~:; 17 O. :3 22. 50 O. I) O. 0 O. 0 O. (I O. 0 
0'::/'10,/7 I:.- 1'1 2:~:: 17 O. :::: 24·.60 O. 0 O. 0 122. I) O. (I 122. 0 
':.0:::/ 1')/7 /.:. B 23: 17 O. E: 2/.:.. 40 O. 0 O. 0 12:::7. ';.1 11::::. b 14·01.5 
~)::~/ 1 0/7 f.:, I) 2:::: 1 'i' O. ::: 32. 50 O. 0 O. (I 92. ~. 61. 5 15:3. 8 
0:::/11/'76 :3 00: 18 O. ';1 22. 50 O. 0 O. 0 44. 4 O. 0 44. 4 
0::::/11/71:.. 1'1 00: 1::: O. 9 24.1:.·0 O. o· O. I) 24.3. ~~J O. I) 24:3. ',1 
0::;:'/ 11 /7 b B 00: 1::: O. '" 2/:. .. · 40 O. 0 O. 0 719.7 O. 0 71';'1.7 
OR/ 11 /7,':.. 0 00; 1';' O. ';1 ;;:3.50 O. I) O. (I 2.-;l. I;) 2';-1. '7 59. ::: 
(yo;!' 1 .t /7 (:. !:: OL).: ::::7 O. 2 ::::::::. /:..0 O. 0 O. 0 O. 0 O. 0 O. 0 
0:;::/11/76 1'1 04: :::':7 O. :2 ::::2.70 O. (I O. 0 275. 2 O. 0 275. 2 
O:::/l1.l76 B 04:37 O. 2 -41. 1 (I O. 0 O. 0 240::::. i:': 1484. 2 :':::~39:3. 0 
O:::V11/7t:.. 0 1)4: ::::';'1 O. 2 :'::2. 40 O. t) O. 0 ::::0. "it ::::0 . ." /:..1. :~: 

0::;:/11/71:.- ::; 05:25 O. 0 ::::::::. /:..0 O. 0 O. 0 O. 0 O. 0 O. 0 
();;,:/ 11/76 1'1 O~S: 25 O. 0 ::::2. 70 O. 0 O. 0 ·~/l. 7 :;:0.6 122. 3 
0::::,111/71:., 1:: 05:25 O. 0 41. 10 O. 0 O. 0 1046. 2 "'7::::.2 201'''.4 
0:::/11/76 0 05: :31 O. 0 29. I:..t) o 0 o. 0 1 (:.:::. ;J 67. /.:. 236. 5 
O:~: / 1 7,/7 j~, ::: 10:56 -0. :3 :::: 1. :::(l O. I) O. (I O. 0 O. (I O. 0 
O::::.t'l 7/76 t'1 10; 5(. -0. :3 :::::::. ifO O. 0 O. I) O. 0 O. 0 0.0-
():::/17/76 B 10: ~~;6 -0. :;: 41:. .. 20 O. 0 O. I) O. 0 O. 0 O. 0 
0::::/17/76 0 10;59 -0. :3 ::::1.40 O. 0 O. 0 O. 0 O. 0 O. 0 
0:::'/ 17/71:., !::: 12:05 O. (I ::::::::.60 O. 0 O. I) O. 0 O. 0 O. 0 
i);;::/17/71:.. t't 12: O~3 O. (I :~:2. 70 O. 0 O. 0 O. 0 O. 0 O. 0 
0:='::/17/71:.- £: 12: O~, O. (I 41. 10 O. (I O. 0 O. 0 O. 0 O. 0 
0:::/17/71:.- 0 12:06 O. 0 ::::1.1:.-0 O. 0 O. 0 O. 0 O. I) O. (I 

(A): S<':I)F:FACEi tt~~I'II[)DLEi B'~BOTTOtvli O""OE:LIC!UE 

3.2-47 



( 

( 

.. 

f:(·iY F,HCHO'VY 

DiHE 

08/17/76 
08/17/76 
08/17/76 
08/17/76 
08/17/76 
08/17/76 
08/17/76 
08/17/76 
08/17/76 
08/17/76 
08/17/76 
08/17/76 
08/17/76 
08/17./76 
03/17176 
~:.';~;/ 1 :::;:/7 .~. 

·:':::/1:0:/76 
0::;:/1 :::.:71:0. 
0:::ll::::/7/:.. 
0::::/1 :::/7 (;. 
0::::/1 :'::/7/;. 
I~.I;::/ 1 ::::./71:.. 
0::: .. 1'1 ;::/"7/:. 
08118/76 
~;/2~l76 

~~/2~/7/':' 

09/1~/76 

09/14/76 
09/14/76 
09;14/76 

(A) 

DEPTH 

s 
H 
E: 
I) 

:::~ 

t·1 
B 
o 
:=~ 
11 
B 
(I 

::~ 

1'1 
'B 
I) 

~-:; 

~1 

E: 
(I 

s 
t1 
[: 

I) 

(I 

(I 

:; 
n 
B 
I) 

Tlt'iE 
(HR: 11IN) 

18:37 
18:37 
18:37 
18:41 
19:27 
19:27 
19:27 
19:20 
22: 2';J 
22: :2'~1 

22:29 
22:23 
2.3: 1~=; 

23: l~..:~ 

23: 1 ~5 
23:01 
04:45 
04:45 
04.45 
04:46 
03:42 
05:42 
05:42 
05: ~7 
10:55 
11: W5 
11: i+3 

11: ''13 
11:43 
12:00 

TIDE 
(1'1) 

O. 5 
O. 5 
O. 5 
O. 5 
0. :::: 
0. 3 
O. :::: 
O. :3 

-0. 
-0. 
-0. 1 
-0. 1 

O. 0 
O. 0 
O. <) 

o .• ) 
O. 5 
O. 5 
O. 5 
O. 5 
O. 5 
O. 5 
O. 5 
O. 5 
O. :::: 
n /:.. 
O. :;: 

O. :3 
O. :~: 

o. 4 

SAHPLE 
VOLUME 
(CU M) 

25. :::0 
::::0. :;:0 
33. 30 
27. 40 
:;:.).00 
:~:4. 20 
:;:2. 10 
28. 40 
:~:1. ::::0 
:::;:::::.40 
46. 20 
:::~. 60 
33. 60 
32. 70 
41. 10 
29. ::;0 

- 2.~j. i::~O 

:~:O. :2:0 
:3:::::. :::a) 
:~:1. 50 
2S. ;=~O 

::;:0 ::::0 
33. :~:O 

:~:O. 00 
::;:0. 10 
::::0. 70 
30. 00 
::;:4 20 
::::2. 10 
21.:. .. 90 

(A):8=~a)RFACEi~·MIDDLE;B~BOTTOM;I)=OBLIQUE 

( 

EGG:::: 

O. 0 
0. 0 
QO 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
0. 0 
O. 0 
O. 0 
O. 0 
O. 0 

3.2-48 

DENSITY(NQ /1000 CU M ) 

YOLK-::;;AC 
LI'1F:VrIE 

O. 0 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
QO 
O. 0 
QO 
O. 0 
0.0 
0.0 
0.0 
o. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
0. 0 
O. 0 
O. 0 
O. 0 
0.0 
0.0 
0.0 

LARVAE 

O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 

/:,,2. 3 
O. 0 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

210. :2 
O. 0 
QO 

32. /.:. 
O. 0 
o. 0 
O. 0 
o. 0 

.JUVENILES 

QO 
O. 0 
O. 0 
o. 0 
O. 0 
QO 

31. 2 
O. 0 

31. 4 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 

::::0.0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. (I 

O. 0 
0.0 
O. 0 

( 

TOTAL 
(EXCLUDING 

EGGS) 

O. 0 
0.0 
O. 0 
O. 0 
O. 0 
O. 0 

9:3. 5 
O. 0 

31. 4 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
~.O 

O. 0 
O. 0 
O. 0 

210. 2 
QO 
O. 0 

32. 6 
o. 0 
O. 0 
QO 
O. 0 



, 
( 

( ( 

BAY ANCHOVY 

DEN:3ITY(NO. /1000 CU M ) 

SAMPLE TOTAL 
(A) Tlf'IE TIDE VOLLlI'"iE YOLK-:=:AC (EXCLUDING 

DATE DEPTH (HR:MIN) (tn (eu Ivl) EGG::; LARVAE LAF:VAE .JUVENILES EGGS) 
-------- ---.--- _ ..... _--- ------_ ..... ------ --------- ----------

0';'/1I!..f76 S 12: ::::4 O. ~I 23. :::0 O. 0 0, 0 O. I) O. 0 o. 0 
0',' /14/7 e, M 12: :34 O. 5 ::::0. ::::0 O. 0 O. (I O. 0 O. 0 O. 0 
(\·"/14Fll:.. B 12:34 O. 5 :::::;:. :::a) O. 0 O. 0 O. 0 O. 0 O. I) 

09/14/76 (I 1;~: 55 O. 6 2:::.70 O. (I O. (I O. (I O. 0 (I. 0 
((:'/1'l/7I:., S 19: 0';' O. (I :::;::::. t.O O. 0 O. 0 O. 0 O. 0 O. 0 
09/14/71:.. \'1 1',': 09 O. 0 :;:2.70 O. (I O. I) ;0;0.1:.. 0.0 30. I;. 
09/1,1/:76 B 1';): 09 O. I) 41. 10 O. 0 O. 0 41::::.6 ';/7. :;: 510. 9 
(\';'/1/),.171:.. 0 19: 11 0. I) :;:0. :~:O O. 0 O. 0 O. 0 O. 0 0, I) 

(Yi/ltt/7t.:- ,-. 
.:;- 20; (1·1 -0. 2 :;;1. :::0 O. 0 O. I) 0:0 O. I) o. I) 

O',,/1"f./7I:., l'1 20;04 -0. :2 ;0::::;.40 O. 0 O. 0 104, :2 O. I) 104. :2 
0';:/14/7.::- Eo 20: 04· -0. 2 46. 20 O. 0 O. 0 86. /:.. 81:.,6 17:':':. :2 
,)'Oll 1 f;/7/::. (I 20:07 -0. "2 :30. 3i) O. 0 O. 0 :;::3.0 O. I) :::::3. 0 
0';'/1 -1/71:.. S 2:3: 58 O. 2 :;;:::;.60 O. 0 O. <) O. (I I). 0 O. (I 

09l11j/7f::.. I'i 2:3:58 O. :2 :32. 70 O. 0 O. 0 91. 7 O. I) ';'1. 7 
0';'11 /1/76 r:: 23:58 o 2 41. 10 O. () O. (I 24:3. :;: T=':. (I ::::16. :3 
0';) /1 ~;/7 /C. S 01:32 O. ~3 25. !::() O. I) O. (I O. I) O. I) O. (I 
0'?/15/7,S 1'1 01::;:2 O. 5 ::::0. :~:O O. (I O. 0 2:::1.0 O. 0 231. (I 

09/1'5/76 r:: 01: :::2 O. 5~ :33. ::':0 O. t) O. 0 2'10. 2 O. I) 21J.O. 2 
09/15/76 0 01: 45 O. 5 21. ;~:O O. I) O. 0 O. I) O. 0 O. 0 
0';'/13/76 :3 06: 10 O. ~:::::. (:.0 I). I) O. 0 O. 0 I). 0 O. (I 

0';//15/71:.. t'I O,~,: 10 O. 1 32. 70 O. (I O. 0 :::0.6 O. 0 ;:::0. (;. 
09l1~;-'/7;~, F,: Ot.: 10 (I. 1 41. 10 O. (I O. 0 14/:.,. I) O. 0 146. 0 
O';:I/l~:,/71:., I) 06: 10 O. 1 1(:,. 00 O. I) O. (I O. (I O. I) O. O. 
0',1/15/76 :=; 07:0'1 -0. 1 :::1. :30 O. (I O. I) (I. 0 O. 0 0.0-
09/15/7.~. t·1 07: O-l -0. ::::::::. l}O O. (I O. 0 O. 0 O. 0 O. 0 
0';1/ 1 ~j/7 t, B 07' (."1. -0. 1 46. 20 O. I) O. 0 21. 6 O. 0 21. 6 
0"'/15/76 (I 07: 0'1 --(I 1 12. 00 O. I) O. 0 O. (I I). 0 O. 0 

(A): :~;"'·~=:URFf)CEi t·141l[l(ll.Ei B~~E:OTTOI1i O"-OBLIC!lJE 

3.2-49 



-"', 

( 

C:LUr-'E I [If-,E F AI1 I L Y 

DENSITY(NQ /1000 CU M ) 

---------------------------------------------------
SAMPLE TOTAL 

(A) TH'IE TIDE VOLUi'1E YOLI(-:=;AC (EXCLUDING 
DATE DEPTH (HR: tllN) (H) (CU t-l) EGOS LARVAE LARVAE JUVENILES EGGS) 

-------- ------ ------ -------- ------ --------- ----------
O·~/2')/7I:., E: 2:2:; 55 O. 1 41. 10 O. 0 O. 0 O. 0 O. 0 O. 0 
CA/21/71.:, .::. 

'-' 04:37 O. 7 25. 80 O. 0 O. 0 O. 0 O. 0 O. 0 
011/21/76 1'-1 04:37 O. 7 30. ::::0 (1. (I O. 0 O. 0 O. I) O. 0 
i)·1/21/7b B 04: ::':7 (I. 7 :::::3. ;:::0 O. 0 O. 0 O. 0 O. 0 O. 0 
04/21/76 ::; 05:-15 O. 6 ;:3.80 (I. (I O. (I O. 0 O. 0 O. 0 
(.'112 1. /7/:., 1'1 03: 15 O. f:., ~il). :;:0 (I. 0 O. (I O. 0 0_ 0 O. 0 
04/21 /7.~, B O~5: 15 O. 6 :~:~:. ::::0 O. (I O. 0 O. 0 O. 0 o. 0 
O'il27,,',1:.. :3 14:25 -0. <'I· ::::1. ::'0 O. 0 O. (I O. (I O. 0 O. (I 
O'l/21!·/76 ~1 1LJ:25 -0. 4 ::.::::. 40 O. 0 O. (I O. 0 O. 0 O. 0 
O·~/27'/76 B 14:25 -0. 'I- 46. 20 O. 0 O. 0 O. 0 O. 0 O. 0 
0,1/::'7/76 :3 H'i: 15 -0. :3 :::1. ::::0 O. 0 O. 0 0.0 O. 0 O. 0 
()·1/27/71:.. !'I 15: 15 -0. :3 ::::::::.40 O. (I 0. 0 O. 0 O. 0 O. 0 
n·1/27/~·I::, B l~j: l!S -0. 3 46. ::::0 O. (I O. 0 O. 0 O. 0 O. 0 
()4/27/7,~, :::: 20:50 O. 4 2~3. ::::0 O. 0 O. 0 O. 0 O. 0 o. 0 
0.<.1./27/71:.. ti 20: ~:)O O. 4 :;;0. ::;:0 O. 0 <) 0 O. (I O. 0 O. (I 

04..127 i 7{:. B' 20: SO O. 4 ::::::::. 30 0. 0 O. 0 :30. (I O. 0 30. 0 
0·,1./27/7/:., S 21:23 O. 5 25. 80 O. 0 ::::::::. :.:: O. 0 O. 0 .2::=!. ::: 
04/27/7f:.. t·t 21:25 O. 5 ::::0. ::;:t) O. I) O. 0 O. 0 O. I) O. 0 
Ol1"'·27.17l:.. D 21:25 O. ~3 ::::::::.30 O. 0 o. 0 O. (I O. 0 o. 0 
0'1/2::::·76 ::: 01:20 O. 1 33. t,O (I. (I O. 0 O. 0 0. 0 O. 0 
04'/~:::::.I7 f:.. 1"-1 01:20 O. 1 32. 7(1 O. 0 O. 0 O. 0 O. 0 O. 0 
0·1 /2~::/7,:, B 01: 20 O. 1 41. 10 O. (I 0. (I O. I) O. 0 O. 0 
0'1 .r::::':/7 (~, ",. 

'-' 02:00 -0. 1 31.8(1 O. 0 O. 0 O. 0 O. 0 O. I) 

O~1/2:::/7 /::.. t·t 02:00 -0. 1 38. 40 O. 0 O. 0 O. (I O. 0 O. 0 
0'1/2:::/7/;, B 02:00 -0. 1 4(~,. 20 O. 0 O. 0 O. 0 O. I) O. (I 

0·1/2:;::.171:., :::: 05::32 -0. 4 :31. eo O. I) O. (I O. 0 O. I) O. 0 
(\ -l ./ ::-~ ::::./ 7 .~. 1'1 O~~': 2:3 -,0. <1 :::::::. 40 O. 0 O. 0 O. 0 O. 0 O. 0 
0,./2::;:/71:., [; 03: 2:~: -0. 4 <U •. 20 O. 0 O. 0 O. I) O. 0 O. 0 
04 F:~:::,/71.:, .::. 

'-' 0(:.: 0':;' -0. 3 :;:1. :;::0 O. I) O. 0 O. 0 O. 0 O. 0 
04/2:::/7f:.. 1'1 O£:.: 0'" -0. ::.: 3:3. '10 O. 0 O. 0 21:. .. 0 O. I) 26. 0 

(Ii) : :::~c~::;ur~FACE; N=MI [IDLE: [:o=[;OTTOI1i O"'OBL I OIJE 

3.2-50 



( 

CLUPEIDAE FAMILY 

DATE 

04/2:::/76 
05/04/76 
05/04/76 
i);::;/04/76 
(15./i)·1./71:.. 
05/"i)4/71:... 
05/0~l./7~. 
05/0"1/7/:.. 
05/04/7.~. 

O~_,/04/7(:' 

O~:::,/O·1/7/:.. 

O~:!./i)4/7 /:.. 
O'~~/ t'~\~1 /7 is 
(1'.:i/O~1/·7b 

0::,./(;4/76 
0~/04/76 

O~/05/76 

03/05/76 
05/05/76 
0~/~3/76 

O~/05/76 

03/05/7f:.. 
05/05/76 
05/05/76 
05/05/76 
05/11/76 
05/11/76 
05/11/76 
05/11/76 
05/11/76 

( () 

DEPTH 

B 
~; 

t-1 
B 
~;; 

;'j 

B 
:~; 

f'I 
B 
!;:: 
1',1 
B 
::; 

1'1 
B 
:~; 

tl 
[: 

:~; 

11 
[: 

:::; 

i'1 
B 
:;; 

N 
B 
r" .:. 

N 

TIt1E 
(HR:MIN) 

0/:,: O':'J 

11:20 
11:20 
11:20 
12:00 
12:00 
12:00 
1::~: 50 
1::::: 50 
1::::: 50 
19: :~:5 
19: :35 
19: :;:!) 
2::::: '17 
23:47 
2:3: ii" 
00: ::':7 
00:37 
00: ::':7 
03:00 
05:00 
05:00 
O~}: 47 
05: i17 
05: '17 
10: ... 1::, 
10: Ll~J 
10: '15 
11:32 
11 : ::::~~ 

TIDE 
(l>1) 

-0. :;: 
0, 2 
O. 2 
O. 2 
O. :::: 
O. :3 
o. :::: 

-0. 2 
-0. 2 
-0. 2 
-('. ::.: 
-0. :-=.: 

-0, :::: 
0. 2 
O. 2 
O. f:., 

O. 6 
O. i.:, 
0. ~5 

O. 5 
O. 5 
O. ::.: 
0. :-=.: 

o. :-=.: 

o. 2 
O. ~I 

O. ~5 

O. 5 
O. ::.: 

O. :-=.: 

( 

:::AMPLE 
VOLUI"jE 
«(:IJ I"I) 

46. 20 
33. /:,0 
:;:2.70 
41. 10 
30. 00 
::H.20 
3:2. 10 
:31. ::::0 
:-:::::!. "1-0 
4~ 20 
31. 80 
38. 40 
46. 20 
::::3. I~,\) 

:;:2.70 
:::::3. :~:O 

2~. 80 
30. ::::0 
:;:3. ::::0 
25. :::0 
:30. :;:0 
:-=':2. 10 
::::0.00 
3'J.. 20 
41. 10 
2::1. :::0 
::::0.30 
:-=':3. ::':0 
30. 00 
:~:.ll. 20. 

({;) : :,><:;URFACEi N"'-M I DDLE; B"BOTTOi1i O:·'O[:L I G!lJE 

EG(;~:; 

O. 0 
O. 0 
no 
o. 0 
O. 0 
O. 0 
0.0 
QO 
O. 0 
O. 0 
QO 
QO 

O. ° 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
o. 0 
o. 0 
0.0 
0.0 
0.0 
O. 0 
O. (I 

O. 0 
O. 0 
O. 0 
O. 0 

3.2-51 

DENSITY(NO. /1000 CIJ M ) 

YOLK-~:AC 

LAF:WiE 

QO 
0, 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
no 
O. 0 
QO 

26. (1 

O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
~.7 

QO 
QO 
0, 0 
QO 
O. 0 
QO 

LARVAE 

O. 0 
2';1. ::! 
::::0, I.;. 

0, 0 
O. 0 

O. ° 
93. 5 

(I, 0 
52.1 

O. 0 
::::1. 4 

O. 0 
O. (I 

20::::. :;: 

61. 2 
';JO. 1 

O. 0 
132.0 

';'Ii). 1 
O. 0 

::':::':.0 
31. 2 
:~:3. 3 
0.0 

24, 3 
QO 

33. 0 
:-=':0. 0 
0.0 

2';1. 2 

.JUVENILES 

QO 
0.0 
no 
no 
o. 0 
no 
no 
O. 0 
O. 0 
no 
O. 0 
no 
o. 0 
no 
o. 0 
O. 0 
O. 0 
no 
o. 0 
O. 0 
QO 
O. 0 
O. 0 
no 
QO 
no 
O. 0 
O. 0 
QO 
O. 0 

""\ 

( 

TOTAL 
(EXCLUDING 

EGGS) 

O. 0 
29. 8 
::::0. 6 

O. 0 
O. 0 
O. 0 

93. 5 
o. 0 

c::-.-, 
._1..0:.... 

O. 0 
:;:1. 4 
26. 0 

O. 0 
208. :~: 

. 61. 2 
':'JO. 1 

O. 0 
1::::2.0 

';10. 1 
O. 0 

33. 0 
31. 2 
::::~:. 3 
87. 7 
24. 3 
no 

33. 0 
30. 0 
QO 

29. 2 



CLUPEIDAE FAMILY 

DATE 

05/11/76 
05/11/76 
03/11/76 
05/11/76 
05/11/76 
05/11/76 
05/11/76 
05/11/76 
05/11/76 
05/11/76 
05/12/76 
03/12f7f:.. 
('!",/12/76 
or,~,/ 1 ~=,""7 ,~. 
,)~:;/ 12/7 ,~. 
()':..l 12/7 ,~. 
05/1:/76 
(G/12/76 
VSJ12/76 
05/18/76 
O~/18/76 

05/18/76 
05(18/76 
05/18/76 
05/18/76 
05/18/76 
05/18/76 
05/1 ;:: /7.;. 
05/18/76 
05/18/76 

(A) 

DEPTH 

B 
s 
H 
B 
::; 
1'1 
B 
s 
1'1 • 
B 
s 
N 
B 
s 
1'1 
B 
.=. 
'-' 
tl 
B 
s 
1"1 
B 
s 
1'1 
B 
.=. 
t1 
B 
.=. 
'-' 
H 

TIME 
(t-lF\: MIN) 

11: ::::2 
1::::50 
1:,,:: 50 
1::::: 50 
19:2:0 
19: 2::;:: 
1',': 2::: 
2:"3: 25 
2:;:: 25 
2::;:; 25 
00: 17 
00: 17 
00: 17 
05:25 
05:25 
05: 2!3 
0/.:.', 2~3 
06:25 
O.~.: 2~j 

10:20 
10:20 
10:20 
11:00 
11:00 
11:00 
18:22 
18:'22 
18:22 
19:09 
19:09 

TIDE 
<1'1 ) 

O. 3 
O. 7 
O. 7 
O. ':.' 
o. ";I 

O. ';-1 
O ... " 
0, ::: 
O. ::: 
O. 6 
0.1:., 
0.1:., 
O. 4 
O. 0 
O. (I 

O. 0 
O. :;:: 
O. :::: 
O. :::: 

-0. 
-0. 1 
-0. 1 

O. 1 
O. 
O. 
O. :::: 
O. :::: 
o. :::: 
O. 3 
O. :::: 

( 

:~:A""IPLE 

VOLUt'iE 
(CU t·1) 

:~:2. 10 
25. 80 
::::0. 30 
21:. .. 40 
22. 50 
2lL 60 
26. 40 
22. ~6 
24. t.O 
;::::3. :;:0 
25. :30 
::;:0. :30 
:;:::::. '::::0 
::::::::.60 
:;::2.70 
41. 10 
:;::0.00 
::::4.20 
32. 10 
::::1. ::::;{) 
:::::;::. 40 
4·6.20 
:~::3. 1:..0 
::::2.70 
41. 10 
:~:O, 00 
::::~l. 20 
32. 10 
::::0. (lI) 

::>1. 20 

(A):S~~MRFACEjM=MIDDLEln~BOTTOHIO~OBLIQUE 

EGOS 

O. 0 
O. 0 
o. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
o. 0 
O. 0 
QO 
QO 
QO 
O. 0 
QO 
O. 0 
o. 0 
O. 0 
o. 0 
O. 0 
QO 

O. ° 
o. 0 
o. 0 
O. 0 
QO 
QO 
O. 0 
Q 0 
O. 0 

3.2-52 

DEN:; 1 TY (NO. /1000 CU 1'1 ) 

YOLK-:o;AC 
LARVAE 

O. 0 
QO 
0, 0 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
QO 
~O 

QO 
QO 
O. 0 
QO 
O. 0 

48. 7 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 

29. 2 
O. (I 

O. I) 

O. 0 

LARVAE 

O. 0 
77. 5 

QO 
:37. 9 
QO 
QO 

37. 9 
8:3. :3 

O. 0 
30. 0 
77. 5 

O. 0 
":.'/0. 1 

O. 0 
O. 0 
o 0 
O. (I 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

2';'. f: 
O. 0 
O. 0 
O. 0 
~O 

O. 0 
O. 0 

29. 2 

.JIJVEN I LE::; 

O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
QO 
Q 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
Q 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
Q 0 
QO 
O. 0 
QO 
O. 0 
QO 
QO 

TOTAL 
(EXCLUDING 

EGGS) 

O. 0 
77. 5 

O. 0 

'37. '" 
O. 0 
O. I) 

37. 'c.' 
:=::=:. E: 

O. 0 
1.:.0. 0 
77. 5 

O. 0 
90. 1 

O. 0 
O. 0 

4:;:::.7 
0.0 
O. 0 
O. 0 
O. 0 
O. (I 

O. 0 
29. !::! 

O. 0 
O. 0 
O. 0 

-.,c, .-~ 
-,', ..:.. 

O. (I 

O. 0 
29. 2 



CLUF'EIDAE FAMILY 

(A) TIME 
DATE DEPTH (HR:I'iIN) 

TIDE 
(M) 

/ 
\ 

:=;AI"IPLE 
VOLUI'·1E 
(CU t1) 

( 

DENSITY(NQ /1000 CU M ) 

---------------------------------------------------
TOTAL 

YOLK-::;AC (EXCLUDING 
EGGS LARVAE UIRVAE .JUVENILES EGG::;;) 

-------- ------ ------ -------- ------ --------- ----------
05.118/76 B 1';': 09 O. :3 32. 10 O. 0 O. 0 O. 0 O. 0 o. 0 
05.119.176 S 00: to O. :3 :~:O. 00 O. (I O. 0 O. 0 O. 0 O. 0 
0~5/1';'/76 M 00: 10 O. :;: 34. 20 O. 0 o. 0 O. 0 O. 0 O. 0 
0:5.119.176 B 00: 10 O. :;: ::::2. 10 O. 0 O. 0 o. 0 o. 0 o. 0 
(,5/19/76 S 00:53 0, 5 25. 80 O. 0 O. 0 3:3. ::: o. 0 3:=:. :=: 
0:':;/1-;'.176 1'1 00:55 O. 5 ;-::0.30 (I. 0 O. (I O. 0 O. 0 O. (I 
U3.119.171:.. B 00: 5~1 0.5 :::;-::. ::::0 O. 0 0, 0 0.0 O. 0 0.0 
0:'5/ 1·~'/71:.· S 05: 10 O. 7 25. :::0 O. 0 O. 0 O. 0 O. 0 O. 0 
03/19/7/':', 1'1 05: 10 O. 7 ::::0. ::::0 O. 0 O. 0 O. 0 O. 0 O. 0 
O~;./ 19/7 {:. B 05: 10 O. 7 ::;:::::. ::::1) O. 0 o. 0 O. 0 O. 0 O. 0 
((Jf1';".17/.:. f; 06:0:;: O. 4 25. 80 O. 0 O. 0 O. 0 O. 0 O. 0 
O~.t/19./7/':" t1 06:03 O. 4 ::::0. ::::0 O. I) O. 0 O. 0 O. 0 O. 0 
,)::'./19/7,:;- B ,)6: 0:::: O. 4 ::::::::. ::::0 O. 0 O. 0 O. 0 O. 0 O. 0 
,)rj/-:;~~3'/7 I:;. S 10:40 O. 5 25. ~~:O O. 0 O. 0 O. (I O. 0 O. 0 
O~~j/2~j/7 /:.. tl 10: 'lO O. 5 ::::0. ::::0 O. I) O. 0 66. 0 O. 0 61;.·.0 
0:;/2':i/7/.:. B 10:40 O. 5 3::'::. :30 O. (I (I. 0 O. 0 O. 0 O. 0 
03/2~~;/7f::., [I 10:40 O. 5 2:::.60 O. 0 O. 0 O. 0 O. 0 O. I) 

O!3/1~3/7/:" ~3 11: ;-::0 O. 4 25. :::0 O. 0 O. 0 .-: .. =. c· ..... , ... '. '-' O. 0 :::::=:. E: 
O!::J/2~3/76 1',1 11: ;-::0 O. 4 ::::0. :::::0 O. 0 O. 0 ::::0:,1/.:...0 O. 0 396. 0 
OS/2~3/7/::.a B 11: :;a) O. -1 :;:::::. :30 O. 0 O. 0 O. (I O. (I O. 0 
O~~/25/7t. 0 11: ::::0 O. 4 2:::.50 O. 0 O. 0 ~:5. 1 O. 0 3!3. 1 
0:]./25/7 ~. .::. 

'.' E': 1::: O. :::: 22. ~5() O. 0 O. 0 1::::;-::. :::: O. 0 133. :3 
O::~/2;:5/7f:.. 1"1 19: 1:::: O. I:: 24. t·O O. I) O. 0 20;-::. ;-:: O. 0 20:~:. :::: 
OC~/ 2~j/7 /.:.. B 19: 1::: O. ::: 26. 40 O. 0 O. 0 151. 5 O. 0 151. ·5 
O,}/2~j/7/:" I) 19: 0',1 O. I:: 2:::. 50 (I. (I O. (I o. 0 O. 0 o. 0 
O!:i'/2C.i/76 .::. 

'.' 20:02 1. 1 2:2. 5() O. 0 4A. '1 O. 0 O. (I 44. 4 
O~":1/2~.=i/7 /:.. t1 20:02 1. 1 2"1. C.O O. 0 40. 7 40. 7 O. 0 :::1. 4 
O:~~/2~.:i/7 t. r::: 20:02 1. 1 26. 40 O. (I :~:7. ',/ :37 .. ~ O. 0 75. :=: 
O~5/:~5'/7l:.., (I 20'00 1. 2:::.50 O. I) O. 0 :;:5. 1 O. 0 ::::5. 1 
0'.5f21:.'/7.~. :.:; 00: 2''i1 O. 5 :2.5. :::0 (J. 0 O. (I ~::3. ::: (I. (I 3:::. :::: 

({~): ::;=::;:I..If<FACE. tl=t1IDDLE. B'-BUTTOM. O=OBLIC!UE 

3.2-53 



( 

CUJPEIDAE FAMILY 

DENSITY(N~ /1000 CU M ) 

::::AMPLE TOH\L 
(A) TII1E TIDE VOLlJi'iE YOLK-:,,:AC (EXCLUDING 

[tATE DEPTH ( Hn: /"/ IN) <Ii) (eu 1'1) EGG:::: LP,RVAE LARVAE .JUVEN I LE:3 EGO:::: ) 
-------- ------ ------ -------- ------ --------- ----------

0::'.12/':"/76 1'-1 00: 2;1 O. 5 :30. :30 O. 0 O. 0 O. (I O. 0 O. 0 
O~.·/:2t..'/7 /:.. B 00:29 0, 5 ::::::::. ::::0 O. 0 O. 0 O. 0 O. 0 O. 0 
O~~;/21::.'/71:.. I) 00:20 O. 5 2',/.40 O. (I O. I) 102. (I O. 0 102. 0 
1)~~'."·26/7 f:.. ~=: 01: 1!3 (I. 2 ::0:::::. (;,0 O. I) O. 0 O. 0 O. 0 O. (I 

O:::,/2'~./76 N 01: 1::, I). 2 32. 70 O. 0 O. I) ::;:0. (, O. (I ::::0. /:.. 
O~3/·~~1;.../7 /:. B 01: 1~5 O. 2 41. 11) O. I) O. I) O. 0 O. 0 (I. (I 

O~J./"?:': .. /-:; /,:. (I 01: 1::: O. 2 2:::. 50 O. (I O. 0 O. 0 O. (I O. (I 

O~~~.'·':'::':·.I··7 I:. S 04: 1)4 O. ::;:::::. ';.0 O. 0 O. (I (I. 0 O. 0 (I. (I 

('~5/ 2l:·/76 N (1).; 4/), O. 1 ::::2. 70 (I. I) O. (I O. I) O. (I O. 0 
(I~~,/ ):/:. /76 [: Oil: 44 O. 1 '11. 10 O. 0 O. (I 2-'1. :3 (I. 0 24. 3 
O~5/~-::/:./ll'j I) 04·: ::;:',l o. 1 2:::.50 O. (; O. I) ::::5. 1 O. 0 ::::5. 1 
O':~/2(./71:.. s 05: 2'~) O. :2 :;:::::. Ic.O O. (I O. I) 29. 8 I). (I 2'"iJ • ::: 

(·~ . .:I.i·::;".:../76 iv' O:::i: 2:::: O. 2 :32.70 O. 0 ::::0. 6 ('.0 O. 0 ~:O. f:.. 
(l~)/·2··: .. /7 ~. E: o:::~: 2:::: 0. 2 41. 10 O. 0 O. 0 O. I) 0. I) O. 0 
f}:='i/ ~·:,~>/71:... 0 05: :~:5 O. 2 2::::.50 O. 0 O. 0 O. 0 O. 0 (J. I) c"' .... ,) l /71;. ~:; 12: H:: O. 7 :2~:1. :::0 O. I) O. 0 O. 0 I). 0 O. (J 

O[./Ol.17f:.. t1 L'~: 18 0 .. 7 :::0.30 0. 0 O. (I O. I) O. 0 O. 0 
(J/eJ01/7f:.. B 12: 1:~: O. 7 :~:3. 30 O. 0 O. 0 ::;:0.0 O. (I ::;:0.0 
o·~./o 1 /7 ,:. I) 12: 16 O. 7 2:::. 5() O. 0 O. 0 O. 0 O. 0 O. 0 
0/::./01/71:.. s 1::::: 11 O. ::: 22. ~30 O. 0 0. 0 44. 4 O. 0 44. 4 
Ob/Ol.17f:.. 1'1 1::::: 11 o. :::: 21)·. /:..0 O. 0 O. 0 O. 0 O. (I O. 0 
0/:../01/76 E: 1::::: 11 O. :::: 2:::, 5 i ) O. 0 O. 0 O. (I O. I) o. 0 
n.~'/01/76 I) 1 ::::: 14 O. ::: 28. 50 O. 0 O. 0 ~;5. 1 O. (I 3S.1 
06/0i/7f:.. S 1:::::; :::::5 -0. ::::1. eo O. 0 O. ,) O. 0 0. 0 O. 0 
O/:../Ol.i7f:.. M 1::;:: :;:5 -0. :;:::::. 40 O. I) O. 0 O. (I O. 0 O. 0 
OI:.JOl/7f:.. B 1::::: 3~ -0. 4-: .. 20 O. I) O. I) O. 0 O. I) O. 0 
0/:./ I) 1 /71:.. 0 H,:: :oo:::~ -'.I. 'le. ~::;O O. 0 o. 0 O. 0 O. 0 O. 0 
(;i::J01.l7f:.. ~:; 21: 12 O. 2 ::::::::. ';.0 O. 0 O. 0 O. 0 O. 0 O. 0 
0-:./01.1'76 t1 21: 12 O. :2 32. 70 O. 0 O. 0 O. 0 O. 0 O. I) 
0 .. ,. l' 0 t /71;. B 21:12 O. :2 ":;.1. 10 O. 0 O. I) ;"7. :3 O. 0 ;'7. ;:: 

(A):S~SURFACEiM~MIDDLEiB=~JTTOMiO:OBLIQUE 

3.2-54 



( 

CLUf'E I DAE F AI'1 I LV 

DENSITYINO. /1000 CU M ) 

SAI1PLE TOTAL 
I A) TII<iE TIDE VOLUI'1E YOLK-SAC (EXCUJDING 

DATE DEPTH (HF:: t1IN) ( N) leu "'j) EOO:3 LAnl)AE LARVAE ·JUVENILES EGG::::) 
-------- __ 0 ___ - ------ -------- ------ --------- ------ .... _--

O~./OI/7/:.. 0 21: 15 O. 2 2:3.50 O. 0 O. 0 105. 3 O. 0 105. ;::: 
0/:'./01/76 S 2:-=:: 50 O. ::: 22. 50 O. I) O. 0 44. 4 O. 0 411'.4 
06.fOl/7/:.. 1'1 2:3:50 O. 8 24. ~.O O. 0 O. 0 O. 0 (I. 0 0.0 
06/01/76 E: 2:::: 50 o. ::: 2/:...4t) O. 0 O. (I O. (I O. 0 O. 0 
O.~./(J 117~. 0 23:5J O. 8 2:::.50 O. 0 O. (I ::::5. 1 I). (I :'!::: •. 1 
06/(C~/7~. :; 00:49 O. :3 22. 50 O. 0 O. 0 O. (I O. 0 O. 0 
06.f 'j2/76 M 00: -19 O. :3 Z/\. ~.O O. 0 0. 0 ::::1. ~: O. 0 81. :::: 
01': . ./0';:/76 E: 00: ·19 O. :::: Z~ .. 'lO O. 0 O. 0 151. e. O. 0 151. 5 
1.)(:./02/7/:. 0 00: ~,o O. I:: 2:=:. ~;O O. 0 O. 0 O. 0 O. I) O. 0 
()6/(\2/7~. ::; O~3: 2:3 O. ~: ::::0.00 O. 0 O. 0 0.,0 O. 0 O. I) 

0/:./02/76 t'I 05: 2:::: O. :::: ::::4.20 O. 0 O. 0 29. 2 O. 0 29. 2 
1)::'./t)2.17/:.. E: 05:2:3 (I. ::;: ::::2. 10 O. (I O. 0 62. ~: O. 0 I;.~' ",. ''':''. oJ 

O,~ . .l02/7 e.. (I 05:2:::: O. :::: 2';1. 10 O. 0 (I. 0 34. 4 O. (I 34. 4 
0,:./02/7/;.. .=. 

'-' 06:31 O. 1 ::::::::.60 O. (I O. (I o. 0 o. 0 o. 0 
06/()":U71:.· 1'1 0",.: :'::1 O. 1 ::::2.70 O. 0 O. 0 O. 0 O. 0 o. 0 
06/('2 .. /76 B 01:.: ::::1 O. 1 2:;:,50 O. ;) O. 0 O. 0 O. 0 O. 0 
0 .. .:.lO'2/7/:... .0 06:::::1 O. 1 2::;.50 O. 0 O. 0 35. 1 0.0 35. 1 
t)/.;./O::;:f7 f:.. :3 1. 1 : (II':. -0. 1 ::::1. :::0 O. 0 O. 0 O. 0 o. 0 O. 0 
06/0;::/7 i:,. 1'1 11: 06 -0. 1 :;::::.40 O. I) O. 0 26. 0 O. 0 26. 0 
O/;. .. It):::/,/:.. B 11: O/~. -0. 1 46. 20 O. 0 O. 0 O. 0 o. 0 (I. 0 
O,~./0:=:/76 (I 11: (15 -0. 2:::,50 O. 0 O. I) O. 0 O. 0 O. 0 
o{.:./o:~: ..... , 6 .=. 

'.' 12: 0::: -0. :~: ::::1. :::0 O. (I O. 0 O. 0 O. 0 O. 0 
(1,;./(>,::/76 t·1 12: 0::;: -0. 3 ::::::;:. 40 O. 0 O. 0 O. 0 O. 0 O. 0 
O,~,./t):3 /7 /:.. B 12:0:::: -0. :3 46. 20 O. 0 O. 0 o. \) O. 0 O. 0 
0/;: . ./(>::: 17~. 0 12:05 -0. :::: 2::::.50 (I. 0 (I. 0 O. (I O. (I O. 0 
01:.. /O:~:/7 I':. S 20: 16 O. 9 22. 50 O. 0 O. 0 O. (I O. 0 O. I) 
(I/,,/t)::: /76 1'1 20: 16 O. ,;:. 24. 1;..0 O. (I O. 0 O. 0 I). 0 O. 0 
06/0::: . ./"1/;', B 20: 16 O. 9 26. J10 O. (; O. 0 ;:':7. ''i} O. I) :;':7.9 
06/0:::/"7/:.. 0 20: 16 O. ';I 2:3.50 O. 0 O. 0 ~:5. 1 O. 0 :35. 1 
O/:'/O:=':f7/:'. ." '-' 21: 16 -0. ::: :~:1. :::0 O. (I O. 0 O. 0 O. 0 O. 0 

IA):S=SURFACEiM~MIDDLEiB=BOTTOMIO~OBLIQUE 

3.2-55 



( ( 

CLUPEIDAE FAMILY 

DEN8ITY(NQ 11000 CU M ) 

SAI'lf'LE TOTAL 
(AI TIi'1E TIDE VOLUI'iE YOU<-::::;AC (EXCLUDING 

DATE DEPTH (HR:MIN) (1'1) (CU 1'1) EI3(;S LARVAE LARVAE .JUVEN I LE:3 EGO:::) 
-------- ------ ------ ---_._---- ------- --------- ----------

06/G:~:/71c:. tl 21: 1 £:. -0. :3 :::::::. 40 O. 0 O. I) O. 0 O. 0 O. 0 
0/;:'/(;;,,:/76 E: 21: i/:. -0. :=: 41;.. 20 O. 0 O. ,) 21. 6 O. 0 21. 6 
O/~./ 0:::/7 /.:.. 0 21: It:. -0. ::: 2:=:,50 O. 0 O. 0 I). (I O. 0 O. 0 
O~:./(:O·')/7 6 S 00;02 O. 2 :::::::. /:.0 O. 0 O. (l O. 0 O. I) O. 0 
OIc:'/(I'~)/'7 6 1'1 00:02 O. 2 :~::!. 70 0. <) O. 0 O. I) O. 0 O. 0 
OI;.·."O'~''/76 [: 00:02 O. 2 41. 1(1 O. I) O. 0 2J1-. ~! O. 0 24. :::: 
Ot:./O';'·/7/:.. 0 (h): 02 O. 2 2:::.50 O. 0 0. (. :!:~5. 1 O. 0 35. 1 
O';·.(0;'./7/.:. . -. .. ,:. 01: :::2 -0 . :~:1. :30 O. 0 O. 0 O. 0 0.0 O. 0 
O .. ~./l)·::· /7 6 1'1 01; ::::2 -0, 3:::. '10 O. 0 O. I) 26. 0 O. 0 26. 0 
O('/O':J/7 (~, B 01: 2~;: -0. 4·10·.20 O. (I o. (> O. (I 0. I) o. 0 
06/(V)/7/:.. I) 01' 1,) -0. 2:;::. !50 O. 0 O. (I :35. 1 O. 0 ::;::5. 1 
0/:../09/76 S 06:40 O. 6 23. :::0 0. I) O. 0 O. <) O. (; O. I) 

01.:·/(19/7(:. ~1 06: .l10 O. Ic. ::::0. ::::0 O. 0 O. 0 O. 0 O. 0 O. 0 
01... /')")/71.::. E: 0/,.; 40 0. I::.. :::::;:. :~:O O. (I ~.O. 0 :;:0. (I O. 0 1::..0. 0 
~):~ .. /(.i·:'-J/7f:. I) (i,'::.: 40 0.1.::. :2:~:. ~;() O. 0 O. 0 O. 0 O. I) O. I) 

0/0./0·;'/7/:.. S 07:30 O. 7 2~5. :;:0 O. I) O. 0 :::::::. :3 O. I) :3:3. 8 
(j,-;./'O'?l76 I'i 07: :~:O -0. 7 ::::0. ::::0 O. 0 O. (I O. 0 O. 0 O. 0 
06/09/71:. B 07: :::;() O. 7 ::;:3. ::::0 O. 0 O. 0 ::;:0.0 O. 0 ;:::0.0 
,),;./0')/76 (I 07: ~:O O. 7 2:::. ~50 O. 0 O. (I O. I) I). 0 I). 0 
O/:../1~1/7c.. ==; 10: '1·5 O. :::: 30. ('0 O. (I O. (I O. 0 O. 0 O. 0 
01;./15/76 1'1 10:45 O. :~: 34. 20 O. I) O. 0 O. I) O. 0 O. (I 

OI.::./1~5/7/':' B 10:45 O. ::;: :~:2. 10 O. 0 O. I) O. 0 O. 0 O. (I 

O,~·/15/71:.. (I 1f): 50 O. :::: 2::::.50 O. 0 O. 0 O. 0 O. (I O. 0 
01;./1'5/7/:'. :=; 11: 25 O. 5 :lS. :::0 O. 0 O. (I O. 0 O. 0 0.0 
(l6/1~:;/76 1'1 11: 2::; O. 5 :~;O. :-;:0 O. 0 O. (I O. 0 O. 0 O. 0 
OI.:.·/1~j/7/:'" B 11: 2~2i O. 5 ::::::, :3() O. (I C'. (J O. 0 O. (I O. 0 
O.~./ 1 ~;i7 /.:. (I 11: T5 O. 5 2::i.50 O. (I O. 0 O. 0 O. 0 O. 0 
OIc:./l~;/7/':' S 1::=:: 01 -0. 31. GO O. (I O. 0 O. 0 O. (I O. 0 
06/15/76 t1 He:: 01 -0. ::::::::. 40 O. (I O. 0 O. 0 o. 0 O. 0 
(J.(-:·/l:5/7/.:. B H::: 01 -0. 46. 20 O. (I (I I) O. I) O. (I O. 0 

(A): ::::;"':,,;URFACEi M'41IDDLEi B:=E:OTTOI"\; O"'-OBLIC!UE 

3.2-56 



/ 
I 

CLUPEIDAE FAMILY 

SAMPLE 
(A) TH1E TIDE VOLlJI'"IE 

DATE DEPTH (HR:t'lIN) (t'/) (CIJ t·l) 
-------- ------

06/15/7t. 0 17:54 -0. 1 30. 00 
O,~./15/76 ~:; 19:01J. -0. 2 ::;:1. :::0 
O,~ . .ll ~j'/7 6 1"1 19:04 -0. 2 :~:::::. 40 
0/:;./1':;/76 B 19:04 -0. 2 46. 20 
Ot./15/7f::. I) H,:: 51 -0. 2 ::::0.00 
06.115.176 S 2:3: 05 O. :3 :~:O. 00 
1)f:,/15/7/:;. 1'-1 2:;:: 05 O. :::: ::::4. 20 
0/::.·./ 1 ~3'/71.:.. r:: 2::::: 05 O. ::;: :32. 10 
O{,'/1~5/76 (I 2::::: 09 O. :::: 27. 60 
0,:./ 1.~./7 I:.- .=. 

'-' 00:00 O. f:. 25. 80 
06/16/76 tl 00:00 O. 6 ::::0. :;a) 
06/11.c./76 [: 00:00 O. 6 :;::::. ::::0 
Ot.f16/71;. 0 00: 0',' O. 6 2:::. 50 
O.~.f 16/7/~. B 0·1: ·1:~: O. 4 25. :::0 
0'::./1/,·/7 I;. N (, ~l: .(1· ::: (l, 4 30. ::::0 
0(./11:,/7.::. B O!~: "18 O. if :~:.:::. 30 
('·~./.16/-"~ ;~. (I Oq·: Ll·O ('. 4 23. 30 
0,'::./1/:./7/':. !::: 0::5: 2~j O. (; 33. 60 
Ol:..flf;.rlf;.. n 05: 2~3 O. 0 ::::2.70 
06/1b/7f;. B O~5: 2~:; O. 0 41. 10 
O,~./1f;./7f;. I) O~.5: :~;;~: I). I) 2',1. -10 
O·~.'/22/7l:.. :::; 10: '17 O. 0 33. t.o 
(1/:,/22/71:.. 1"1 10: -17 O. 0 ::::2.70 
()1~-:./2·2/71;.. [: 10:47 O. 0 4·1. 1 I) 

i)·;·/22/76 0 10:40 O. I) 2:;::, 50 
()/;./22l7/.:.. .=. 

'-' 11: 44 -0. 2 31. :~:O 
OS/22/76 N 11 : -1,1 -l),2 :~::::::. 40 
Ot,/22/7f;. B 11: llA -0. 2 4(: .. 20 
OI:../22/7,~, 0 11: 51 -0. 2 2::::.50 
O(~·/2~'2/7 /.:.. :;:: 20: 0';1 O. 7 15. 00 

U~): :::;o:::::URFACE; t-jo=:/,lIDDLE; B='BOTTOI'1; O"-'O[:LIC!UE 

( 

DEN:3ITY(NO. /1000 CU M ) 

TOTAL 
YOLK-:3AC (EXCLUDING 

E(;(;:3 LARVAE LARVAE .JIJVEN I LES EGG:;:;) 
------ -------- ------ --------- ----------

('.0 O. (I O. 0 O. 0 o. 0 
I). 0 O. 0 O. 0 O. I) O. 0 
0, (I O. (; O. 0 o. 0 O. 0 
O. 0 O. I) o. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. I) O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. O. O. 0 O. 0 O. 0 O. 0 
O. 0 o. 0 0: 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. I) O. 0 O. 0 
O. (I O. I) O. 0 0.0 O. 0 
O. (I O. (I O. 0 O. 0 O. 0 
O. I) O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. I) O. 0 
I). 0 O. 0 O. 0 (). I) O. 0 
O. 0 O. 0 O. 0 O. I) O. 0 
O. 0 O. 0 O. I) O. 0 O. 0 
O. 0 O. 0 ::::0. f:, O. 0 :~:O. f;. 

I). 0 O. 0 24. :::: I). 0 24. 3 
I). 0 O. 0 o. 0 I). I) I). 0 
I). 0 O. I) O. I) O. 0 O. 0 
O. (I O. 0 O. 0 O. I) O. (I 

0. 0 O. 0 O. 0 O. 0 0.0-
O. I) O. I) O. 0 O. I) O. I) 
O. I) 0. 0 O. 0 O. 0 O. 0 
O. I) . O. I) O. I) I). 0 O. I) 

I). 0 I). I) O. I) O. 0 O. 0 
O. 0 O. 0 O. I) O. 0 O. 0 
0, 0 O. 0 O. 0 O. 0 O. I) 

3.2-57 



-,,\ 

( ( 

CLUF'E I DAE FAt'! I L Y 

DENSITY(NQ /1000 CU M ) 

::;AI"IF'LE TOTAL 
(A) Tlt1E TIDE VOLUME YOLK-SAC (EXCLUDING 

DPITE DEPTH (HR: l"lIN) ( M) (ell Ni EGGS LAF:V.~E LARVAE ,JlJVEN I LE:3 EGGS) 
-------- --- ..... -- -----~ ---- ..... --- ------ -- ..... ------- ----------

(16/22l76 ~1 20:09 O. 7 1:::. 1:.0 O. I) O. 0 O. 0 O. 0 O. 0 
OI~·/22/7 i;. 1"' ;. 20: 0';' O. 7 2'1-. ~.O O. 0 o. 0 O. 0 o. 0 o. 0 
O(~:·/22 /7 6 (I 20: 0',' (I, 7 2~:~. ~fO O. 0 O. (I o. () O. I) 0, (I 

C·:./·::-::1/7!;.. ~; 21: 17 O. I;, 15. 00 O. I) I), 0 O. I) O. 0 O. I) 
0;:,./2:2./76 M 21: 17 O. t. 1:::. t.O (I. 0 O. 0 O. 0 O. (I 0. (I 

0/:' .. /22/'76 E: 21: 17 O. 6 24 .• so O. I) O. 0 O. 0 0.0 O. (I 

01:../22/76 (I 21: 17 O. b 2::::. 50 O. 0 O. I) I). I) O. (I O. 0 
().S./22l7 f.:. !=; 2:-::: 2~3 O. 5 15. 06 O. 4) o. (I o. 0 I). I) o. (I 
(, t:: • .I' :.;: '.~~ /' 7 .~. H 2::;;: 2!S O. 5 1::::.60 0. 0 O. I) o. 0 0. 0 O. I) 

06/2'2/ ll.:, t=: 2:~:; 25 O. 5 2<1. 60 O. 0 O. 0 O. (I O. (I O. I) 

O,~:.f2.2./7 ,~, (r 2:3:25 O. 5 2:::,50 . O. 0 O. ;) O. 0 I). 0 O. 0 
(~I.:. /23/71:. ~=~ 0(': 27 (I. 21.00 O. 0 O. I) O. I) O. 0 O. (I 

0(:. /2,.:::/7/;. M 00:27 O. :3U. :'.::0 O. 0 O. I) o. 0 O. I) O. 0 
Ob/23/7t. [: 00:27 O. 21,00 I) 0 O. 0 O. 0 O. 0 O. 0 
O,~. l:?3/7 ,~, (I 00:27 O. :2:::, 50 (I, (I O. (I I). I) O. 0 O. I) 

0·:·/2,.::/71::.· ~; 0<1-: 40 0·.2 21. (I,) O. (l I), 0 (I. 0 O. I) I). I) 
j.:~,::./'~~ ·:':/71~. 1'1 (14:40 O. 2 30. ::::.) I), (I 0, 0 O. 0 O. 0 O. I) 

0'.:,.12·::!./7 L. H ()lI: '10 O. 2 21. ()O (I. (l O. 0 O. 0 O. 0 O. 0 
(Jj~./:::'::::/"7I:.. (I 04:45 0, 2 2:3.50 O. ;) O. (I O. 0 o. 0 I). I) 

OI~,/'23/7 i:,. !:; O~5: 25 O. :;: 1::::. 00 o ... ) O. 0 O. 0 O. 0 O. 0 
0·'=·/23/7 f::, 1'1 05: 2~3 O. :::: 2-1.45 O. 0 o. <) O. I) O. I) 0, 0 
(lbI2:::/76 B 05:25 O. :.:: 2:2. !~:O O. (I o. 0 o. (I O. (I O. I) 
t:.)/:·/~3/7/.:.. (I 05: :~;:5 O. :3 2:::, 7.) 0, 0 O. (I O. (I O. 0 .0.0 
(,.Sf:::'-)/7/:,. ~; 11:49 O. 7 2:3.80 I). 0 O. I) O. I) O. 0 O. 0 
O,~./:~;,)/7 l~' ~'1 11: 49 O. 7 :~:O. 30 0, (I n. I) O. 0 O. 0 O. 0 
06/3:)/7 ,~, B 11: 4':'-' O. 7 :::::~:. ::;a) O. I) O. 0 O. 0 o. 0 O. (I 

,),~·/::::')/71.:.. 0 11 : it',) 0, 7 2:;::.50 O. 0 O. <) 105. 3 O. 0 105. :;: 
O·~,'/:~::O/7 ,~. :::; 12: 4';J O. :=: 2'2.5() O. (I O. 0 O. 0 O. 0 O. 0 
0/;;·/'::0/7 .-:;. i'1 12:49 ~), f:: 24. /::..0 O. <) o. <) 81. :3 O. 0 ::::1. :;: 
O/:./3~)/7 j~. E: 12: 4'') (I. :::: 2.: .. 40 0, (I o. 0 :;:0::3.0 O. 0 :;:0::::. I) 

(A): :::;:<:;UF:FACEi I'l-=I'1IDDlEi B~'BOTTOI1; O=OBLIG!UE 

3.2-58 



,-, 
\ 

( ( 

CLUF'E I DP,E FAM I L Y 

DENSITYCNQ /1000 CU M ) 
----------------------------------------------------

:;:;AMPLE TOTAL 
(A) T I1"IE TIDE VOLUI'lE YOU<-:;AC (EXCLUDING 

DATE DEF'TH CHR: t1IN) C Jvi) (eu 11) EGO:~: LARVAE LARVAE ,JUVENILES EGGS) 
-------- ------ ------ -------- ------ ..... -------- -----------

(It.f:~:t)/7 6 0 12: II'~I O. ::: 28. 50 O. 0 O. 0 I). 0 O. 0 O. I) 
07/01/76 S 00:25 1. 1 22. ~50 O. 0 O. 0 O. 0 O. 0 O. 0 
07/,:.) 1 l71:.. I"i 00: 25. 1. 1 24. (;,0 O. 0 O. 0 :::: 1. ;::: O. 0 :::: 1. :3 
07/01/7(;- B 00: 2~3 1. 1 2c .. 40 O. I) O. (I O. 0 O. 0 O. 0 
07/01/7·~. S 01: i)2 1. 1 22. ~30 O. 0 O. 0 O. 0 O. 0 O. 0 
07/01/7/.:. 11 01: 02 1. 1 24,.60 O. 0 O. 0 O. 0 O. (I o. 0 
07/('1/76 E: 01: 02 1. 1 26. 40 O. (I O. 0 O. 0 O. 0 O. 0 
i)7.1(,t·/76 S 11: 05 -0. 2 ::;:1. :::0 O. 0 O. 0 O. (I O. 0 O. (I 
07.1··(J6/7,~. 11 11:05 -0. 2 3:::. 4·0 O. 0 O. 0 O. 0 O. 0 O. 0 
07/01.:./76 B 11:05 -0. 2 4/': .. 20 O. 0 O. 0 0.0 O. 0 O. 0 
07/06/7t. 0 11: 00 -0. 2 ze. 50 O. 0 O. 0 o. 0 O. 0 o. 0 
07/·~1,~./·76 .=. 

'-' 11: 55 -0. :2 31. ::::.) O. 0 O. 0 O. (I O. 0 O. 0 
07/0~ .... 71e. N 1 1 : ~;~3 -0. 2 ::;::::: 40 O. 0 O. 0 O. 0 O. 0 o. 0 
07/01;../76 B 11 : ~,~5 -0. 2 4·6.20 O. 0 O. 0 O. 0 O. 0 O. 0 
07/,)f::,l76 0 12:00 -0. 2 2:::. ~~o O. 0 O. (I :;:5. 1 O. 0 ~:~. 1 
07/0f:c,/7t. :.:; 1';;': fA 1.0 22. !:IO O. 0 O. 0 O. 0 O. 0 O. 0 
07 .I·'),~ • .I7 /:.. tl 19:04 Lei 24. 60 O. 0 O. 0 O. 0 O. 0 O. 0 
07/0.::./76 E: 19:04 1. (I 2(: .. 40 O. 0 O. 0 O. 0 O. 0 O. 0 
07/0'':./71:.. (I 18: 4~3 1.0 2:::. ~~jO O. 0 o. 0 O. 0 O. 0 O. 0 
07.lC,.':./76 <:,. 

'-' 20:04 O. ::: 22. ~50 O. 0 O. (I O. 0 O. 0 O. 0 
07/06/76 11 20:04 O. ::: 2/1-.60 O. 0 O. 0 O. I) O. 0 O. 0 
07/01:·/7/~. E: 20;04 O. ::: 2~ .. 40 O. 0 O. I) I). 0 o. 0 O. 0 
07/06/7t. I) 19: :32 O. ::: :~:;). 00 O. (I o. 0 o. 0 O. 0 O. 0 
07/07/76 c-

'-' OO: 0-1 O. 1 :::::~:. "':.0 O. 0 O. (I O. 0 O. 0 0.0 
07/07/7/:· 1'-1 00:04 O. 1 :32. 70 O. 0 O. 0 O. 0 O. 0 O. 0 
07/07/71;. E: 00: 0-1 O. t 41. 10 O. 0 O. 0 O. 0 O. 0 o. 0 
01/Ot./7f::. 0 2::::: -17 O. 1 ::::0. 00 O. (I O. 0 O. 0 O. 0 O. 0 
07/07/76 !::: 00: -'l-t. O. 1 33. 60 O. 0 O. 0 O. 0 O. 0 O. 0 
07/07/76 11 00: I(/~. O. :~:2. 70 O. 0 O. 0 O. 0 O. 0 O. 0 
07/07/7b E: 00: <It. O. ·11. 10 O. 0 o. 0 O. 0 O. 0 O. (I 

CA):S:~JRFACE;N~MIDDLEiB~DOTT(~iO~OE:LIQUE 

3.2-59 



" , 

( 
( 

CUJPE I DAr: F AM I L Y 

DENSITY(NO. /1000 ell M ) 
---------------------------------------------------

::;r.I'1PLE TOTAL 
(A) TIME TIDE V(lLUI"IE YOLK-::;AC (EXCLUDING 

DI:\Ti;C DEF'TH (HR: MIN) (I"; ) (CIJ 1'1) E(;G::; LAF:WIE LAF\vAE ,JUVENILES EGGS) 
-------- ------ ------ -------- ------ ---------- ----------

07/07/71:., (I 00: ~j:::: O. 1 28. ~IO O. 0 O. 0 O. 0 O. (I O. 0 
07/!)7/76 :3 0-1: 02 O. 3 :;:(1. 00 O. 0 O. 0 O. I) O. (I O. 0 
07 f(l7 f71:., t·1 04·: 02 O. :;: ::::4. 20 O. 0 O. (I O. 0 O. (I O. 0 
07/07/7f::.. E: 0-1:02 O. :::: 32. 10 O. 0 (I. (I :31.2 O. 0 31. 2 
07/07/71:.- (I 04:00 O. ~; 2:::::. !.:'O (I. 0 O. (I (I. (I I). 0 O. (I 
07/07/7tS B 04:40 O. 5 25. :=:0 O. (I O. I) O. 0 O. 0 O. 0 
07/07/7/:.. ~1 04:40 O. 5 ::::0. ::::0 O. I) I). 0 O. I) O. 0 O. 0 
07/07/71:., B 04:40 O. 5 :::::3. :30 O. 0 O. (I 0 .. 0 O. 0 O. «) 

(l7/07f7b I) O·l:;': 50 O. 5 2','.70 O. I) O. I) ::;:::::.7 O. (I :33.7 
07/1:::.'71:.- :3 11: +11 O. ::. 22. 50 O. (I O. 0 O. 0 o. (I O. 0 
(\7./1'3/7l:.. 1'1 11: 4·Q· O. :3 2·1. /:.,(1 (I. (I (I. 0 O. 0 O. (I O. 0 
() ~~ ,/ ! .;:.17 .~. B 11:44 (I. ::: 21::' .. 40 O. I) O. I) O. 0 O. 0 I). I) 

07/1::':.176 (I 11: 41)· O. ::: 27. 00 O. 0 O. (I O. 0 (I. 0 O. I) 

07/1."'-:/76 ::; 12:5::: O. :::: 22. 50 O. 0 O. 0 O. 0 O. 0 O. 0 
07/1:-;:/76 Ivl 12: 5::;: O. :::: 2'1. /..:.0 O. (; O. (I I). 0 O. I) O. 0 
(17fl:-':':/7/:" 13 12: ~5::: O. :::: 2(:,. 40 O. (I O. 0 I), 0 0.0 O. l) 

07iJ.3/7t:. 0 1 :3: 0 ') O. ::: :~:::::. 00 O. 0 (I. 0 O. (I O. 0 O. 0 
(,7/13/7/':. ~:; 1::.: 04 -0. 2 ::::1. :::0 O. I) O. (I (I. (I O. (I O. 0 
07l1::':;,/7.'::.. H 1::::04 -0. 2 ::;:::;:. 'lO O. 0 O. 0 O. 0 O. 0 O. 0 
07/1:::':/7/:.. E: 1::::: 04 -0. 2 41:.'.20 O. 0 O. 0 O. 0 O. 0 0.0 
07l1::;:/7/:.. (I 1::.: Ol~ -0. 2 2:::; •. 40 O. 0 O. 0 O. 0 I). (I O. 0 
07/1:-::/7/:.. ,-. .::. 18: ~.56 -0. 2 31. ::::0 o. 0 O. 0 O. 0 O. 0 O. (I 

07/13/'l/:.. t·1 H:::5/:. -0. 2 ::;:::::. 40 O. I) O. I) O. 0 O. 0 O. 0 
07/1:-;:/7/:.. F: 1:::: 51:., -0. 2 4f:... 20 O. 0 O. 0 O. 0 O. I) O. C' 
07/ 1 :~;/7,~. (I 1';:: 0:-;: -0. 2 25. 50 O. (J O. 0 O. 0 (I. I) O. (I 

1)]/13/7/" S 22: 'h~. O. ;" ;~5, :~:(1 O. 0 O. 0 O. (I O. I) O. 0 
07/1:,:/71:.. I"i 2~~: ~1~. O. 7 ::::0. :3t) O. \) O. 0 O. (I O. I) O. (I 
07/ 1 ::':/7,~, E: 22: 4,~. O. 7 ::::::. :30 O. 0 O. 0 O. I) ::::0. 0 :30.0 
07/13/76 (I 22: :::::'i' O. 7 2:::. 50 O. I) O. 0 O. 0 O. I) O. 0 
07/1::::/71:., ::; 2:~:: 35 O . ." 22. 50 O. (I O. 0 O. 0 O. (I O. 0 

(A): :,;:o=::::URFACEi n=t-jIDDLEi B'-BOTTOt'1i O="OE:LH;:tUE 

3.2-60 



,/ 

C:UJF'EIDf-,F FF,l'lILY 

D,~TE 

08/03/76 
08/03/76 
08 1 03/76 
08/03/76 
08/03/76 
08.'0~/7S 

U;::/"Y~;/71;. 

(8/03/76 
08.'03/76 
08/031 J6 
06/03/76 
r)::;: /~).=:!'-;:l.:.. 
0::.;/0 ~~/·7,~, 

08.'03/76 
02/0i/76 
02/0~!76 

00/01/76 
08/01/76 
08/04/76 
':i::! 1('.1/7/;.. 
0::;:/') ,1 /7/.:, 
03/0~.i76 

G3!04/76 
08/0~/76 

():·~;/O{1·/7l:.. 

08/0~/76 

G~/04/76 

~3i01/7~ 

08'O~:76 
OU/Q:'}./7I:., 

(A) 

DEPTH 

s 
11 
B ,-. 
-' 

s 
t'l 
B 
::; 
I'i 
1:: 
~:; 

1'1 
B 
I) 

s 
1'1 
B 
I) 
.=. 
'-' 
1"1 
B 
s 
1'1 
E: 
:3 
I"i 
B 
o 
E: 
1'1 

TII1E 
(HR: 1"iIN) 

12: 13 
12: 1:::: 
12: 1:::: 
1::::: 02 
1 ::::: 5.~:. 

1(';:: 5,::. 
1:;:; ~56 
1 ':.:'. ::':7 
J."/: 37 
1',?: 37 
23: 2/~' 
23: ~.6 
2~:: 1.':. 
2:::;: ::~O 

00: 10 
00: 10 
00: 10 
00:25 
05: 18 
O~: 1.:::':: 
05: 1::: 
06: ():::: 
0.::.; O:~: 

06: 0:::: 
1~5~ 10 
1 :::i: 10 
.i 5: 10 
15: 15 
16:02 
1l.: 02 

TIDE 
(l'I) 

-0. :;: 
-0, ::;: 
-0, :::: 
-0. 1 

O. 7 
0, 7 
0, 7 
O. 5 
O. 5 
O. 5 

-0. 2 
-0. 2 
-'0.2 
-0. 2. 
_·t). 2 
-0.2-
-t).2 

-0. 2 
O. 7 
O. 7 
O. 7 
O. 7 
O. 7 
Q7 
0. :::: 
Q :::: 
Q3 
O. 3 
O. 5 
Q5 

( 

:;:AMPLE 
VOLUt1E 
(CU 1"1) 

31. ::::0 
:;:8.4·0 
4<=.. 20 
30. 20 
25. :::0 
::::0. :~:O 

::::3, .:;:(j 

25. ::::0 
:::~. 30 
33. 30 
31.80 
38. 40 
46. 20 
:::2.20 
31. (~ 
38. 40 
46. 20 
30. 40 
2~j. i::O 
:3t). :~:O 

:;:3. :30 
25. 80 
30. 30 
33. 30 
30. 00 
34. 20 
::::2. 10 
33. 00 
25. :::0 
3(), 3() 

EOGS 

QO 
0, 0 
0, 0 
QO 
QO 
O. 0 
0, 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
QO 
O. 0 
QO 
O. 0 
0, 0 
0, 0 
O. 0 
O. 0 
O. 0 
0, 0 
O. 0 
O. 0 

(A) : :::;~·:::;URFr-.CEi r'1':~11 DDLEi B==BOTTON; O'"'OBL IOUE 

3.2-61 

DENSITY(NO, /1000 CU M ) 

YOLK-:3AC 
LARVAE 

QO 
O. 0 
o. 0 
QO 
0, 0 
0, 0 
QO 
O. 0 
QO 
O. 0 
O. 0 
0, 0 
no 
QO 
0. 0 
0. 0 

0, ° 
0, 0 
QO 
O. 0 
O. (I 

0, 0 
QO 
O. 0 
0. 0 
QO 
0, 0 
0, 0 
O. 0 
O. 0 

LAF;VAE 

QO 
QO 
O. 0 
O. 0 
QO 
O. 0 
0, 0 
0, 0 
QO 
O. 0 
0. 0 
O. 0 
QO 
0, 0 
QO 

Q ° QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
0. 0 
Q 0 
QO 
O. 0 
0, 0 
QO 
O. 0 
O. 0 

,JUVENILES 

O. 0 
0, 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
0, 0 
o. 0 
QO 
O. 0 
0, 0 
O. 0 
QO 

~:2, 9 
0, 0 
QO 
O. 0 
0. 0 
O. 0 
0, 0 
0. 0 
O. 0 
O. 0 
O. 0 
QO 
0, 0 

TOTAL 
(EXCLUDING 

EGGS) 

0, 0 
O. 0 
Q 0 
QO 
O. 0 
O. 0 
QO 
O. 0 

0, ° 
QO 
O. 0 
0, 0 
O. 0 

0, ° 
QO 
O. 0 
0, 0 

32. 9 
O. 0 
O. 0 
O. 0 
O. 0 
0. 0 
O. 0 
0, 0 
0. 0 
O. 0 
0. 0 
O. 0 
QO 



,/' 

( 

CI.UF'EID;·.r:: FAtvlILY 

DATE 

O:::/\)~.)/7 6 
08/05/7/;. 
(l:~:/ ('~).17 6 
O:::/O'3/7/::" 
(\:::;.!·t::·~~5/7 /.:. 
(i!~;/O::I /7.';.. 

(i;:-::/O~: •. '·7/:. 
O:::/f~·':::I.' 76 
O:~;.· C' ..... ~,/·7 /:.. 
(!:~: :,'(J'~,/:,".~. 

08/0~/;6 

08/0~!7~ 

(.::::/i:"~'./7 i2:. 
O~·~:./O~:':-:J .-;: /:,. 
(\:~: ,.-0·:.; .... 71;. 
;):~: .... (':~I.' 7/.:.. 
O:::':/\)~~I -'~~" 

0:::/(1:·.:: .... -; .~. 
0::::/0:'3/7 (.:. 
O::;/·i)~:i/·76 

08/10/76 
08/10/76 
08/1Q/76 
OS/IO/?/::.. 
~~/10/76 

08'10/76 
08/10/76 
08/10/76 
08'10 1 76 
08/10/76 

(A) 

DEPTH 

s 
1'1 
B 
(I 

:~; 

t·l 
[: 

(I 

s 
t1 
[: 

o 
.::. 
'-' 
tl 
B 
o 
:=: 
t1 
E: 
(I 

:; 
~j 

B 
(I 

::; 
t·1 
B 
(I 

:=i 
i'l 

TIME 
(HR: I'IIN) 

16:34 
16:34 
16:34 
16:41 
17.39 
17:39 
17:39 
17 32 
19.28 
19:28 
19:28 
19:33 
20:30 
20:30 
20: :·.~:O 

2(): 21 
21: 12 
21: L~ 
21' 12 
21: 11:, 
11: :30 
11: 50 
11 . ~5(1 
11: 4:::: 
12: ::::1 
1:::: :::: 1 
12: :::: I 
12:20 
18:30 
I:> ::::0 

TIDE: 
( 1"1) 

O. 4 
('.4 
O. 4 
O. 4 
O. 7 
O. 7 
t). 7 
O. 7 
O. 9 
O. 9 
O. 9 
O. 9 
O. 8 
o. :::: 
o. :::: 
o. :::: 
o. 7 
o. 7 
O. 7 
O. 7 
O. 8 
O. 8 
o. :::: 
O. 8 
O. 8 
O. 8 
O. 8 
O. 8 

-Q 2 
-Q 2 

SAMPLE 
VOLUME 
leu M) 

25. ::::t) 
30. 30 
:::::;:.30 
31. 10 
25. :::(1 
:;:1). ::::0 
::::::::. ::::0 
3:~:. 10 
22. 50 
24. 60 
26. 40 
28. 60 
22. 50 
2.q·. l:..(1 
2(,. ,10 
2-1.00 
2~3. :~;o 

:;ii). 30 
::::::::. 30 
24. '\0 
22. 50 
24. 60 
26. 40 
::::0. 60 
22.5\) 
2'1. 60 
2f::·.40 
2';::'. :::0 
::;: 1. :':a) 
:.::::::. l10 

(A):S~Sl~FACE;M=MIDDLE;B~~)TTOM;O=OBLIQUE 

( 

DENSITY(NO. /l~)O CU M ) 
--------------------------------------------------~ 

EGG::; 

O. 0 
O. 0 
O. 0 
QO 
O. 0 
o 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
o 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
o 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

3.2-62 

YOLK-:;::AC 
LAFN,=£ 

O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
o 0 
o 0 
O. 0 
o. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
Q 0 
O. 0 
QO 
O. 0 
O. 0 

LARVAE 

0.0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
0.0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
QO 
QO 
0.0 

.JUVEN I LE~: 

O. 0 
o. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 
O. 0 
O. 0 
O. 0 
QO 

::::5.0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 

TOTAL 
(EXCLUDING 

EGGS) 

O. 0 
QO 
QO 
QO 
O. 0 
O. 0 
o 0 
O. 0 
QO 
O. 0 
O. 0 
~.O 

O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
QO 
QO 
QO 
QO 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 



. ''--'''' 

3.3 BOWLINE POINT GENERATING STATION 
ENTRAINMENT ABUNDANCE RAW DATA 
SUMMARIES (DISCHARGE PUMP), 1976 



/ ( 

WHITE PERCH 

DENSITV(NO./l000 CU'M ) 

-------------------------------------------------SAMPLE TOTAL 
TINE TIDE \'OLUME TEMPERATURE CONDUCTIV lTY YOLK-SAC (EXCLUDING 

DATE (HR:NIN) (M) (eu M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 
-------- -------- _._---- ----------- ------------ -------- ------ --------- ----------
76/06/15 18:~0 -0.1 36. 60 80. 0 -9'';199. O. 0 o. 0 0.0 0.0 0.0 
76/06/17 16:44 O. /.) 48.80 22.0 -995J~i>. O. 0 o. 0 o. 0 O. 0 o. O. 
76/06/17 21): :32 -0. 2 36. 90 21. 5 -9';'99. 0.0 O. 0 27.1 O. 0 27.1 
76/(16/17 23:02 -0. 3 44.10 21.0 -99';'1';1, 0.0 0.0 68. 0 O. 0 ~·8. 0 
7SJ()6/21 18:43 O. 8 7::;.4·0 ~:2. :5 -9';1';/9. O. 0 O. 0 12.8 0.0 12. a 
76/06/21 23:06 O. 3 59. -;/0 28. 0 -9-;/9·~. 0.0 O. 0 50.9 0.0 50. '9 
76/06/22 17:54 O. 7 75.10 3:;:.0 -';1';199. O. 0 O. 0 13. 3 O. 0 13.3 
76/('6/22 22: 13 O. 6 70. 90 32. 0 -9999. O. 0 O. 0 42. 3 O. 0 42. 3 
76,10612;3 16:37 O. 1 6.2. 10 3:3. 0 -·~1'~/9·i>. 0.0 O. 0 O. 0 O. 0 o. 0 
76/('/:../23 21: 1):3 O. 8 70.50 33. 0 -999·Y. O. 0 0.0 0.0 0.0 o. 0 
7/;'/06/24 . 17: 10 O. 0 5/.:.. /.:.0 34. 0 -$'999. O. 0 o. 0 O. 0 o. 0 0.0 
71:,./(/l .. /24 2t): 42 O. 8 51. 20 84. 0 -9';>99. O. 0 19.5 3';>. 1 O. 0 58.6 
76/('6/30 17:24 O. 2 ~5. 70 ~.H. 0 -';)';-"99. O. 0 O. 0 35. 0" O. 0 35. 9 
76/06/30 21: 16 O. 2 57. :;a) 34. 0 -9~J9'7. 0.0 O. 0 34. 9 O. 0 34. 9 
71;.,/07i01 16:29 O. 3 /:,,7. 50 ~;5. 0 -·?99·Y. O. 0 0.0 14.8 O. 0 14. a 
71:,,/<)7/01 21:05 O. 1 c·5.50 35. 0 -9·n9. o. 0 O. 0 122. 1 0.0 122.1 
76/1)7/06- 16;53 O. 6- 87. ::;;0 3:3.0 -9999. O. 0 O. 0 O. 0 O. 0 0.0 
76.107/06 21;04 0.:3 46. 30 ~:5. 0 -·il999. O. 0 O. 0 O. 0 O. 0 O. 0 
76.107/07 . 17:41 O. 8 ;:';7.30 34. 5 -'i'·~/·~J9. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/07 21: 45 O. 8 56. 90 34. 5 -9'r199. O. 0 o. 0 52. 7 O. 0 52. 7 
7bl07/03 16:35 O. 1 58. 40 37. 0 -9;199. O. 0 0.0 0.0 o. 0 o. 0 
71:../07/03 21; Of) O. 1 6::;. /:..0 31. 0 -·~/999. O. 0 O. 0 31. 4 0.0 31. 4 
7b/07/12 11.:..: 3'~ 0.0 5'3.'/.90 ::::4. 5 -'i'·Y99. O. 0 O. 0 O. 0 O. 0 0.0 
7/;..··(.;7/12 22:00 O. 7 55. 70 ::;:0. '5 -~r'}J~i·;I. o. 0 O. 0 O. 0 O. 0 O. 0 
76j(~7/13 17: 15 -0. 1 101. 40 31. 0 -999';). 0.0 O. 0 O. 0 O. 0 O. 0 
7/:.,/(7/13 22:00 O. b 91. 90 ::;;0.0 -9·~,?·';I. O. 0 0.0 10. 9 O. 0 10. 9 
7~/('·7/14 16:35 O. 3 81. 00 :::4.0 -9999. O. 0 O. 0 0.0 0.0 0: 0 
76/0/14 21; 33 -0. 2 B1. ';'1) 32. 0 -9·i''i'·i>. O. 0 O. 0 o. 0 0.0 0.0 
76/1:'7fl5 11:..:57 O. '5 103. 20 35. 0 -9·;J9'~/. O. 0 O. 0 O. 0 0.0 0.0 
76/07/1":' 20: 40 -9. 9 37. 70 -';1.9 -9~J·;/9. O. 0 O. 0 O. 0 11.4 11.4 

3.3-1 



( 
( 
'. 

WHITE PERCH 

DENSITY(NO. /1000 CU t1 ) 

-------------------------------------------------SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCT! VITY YOLK-SAC (EXCLUDING 

I:tATE (HR'MtN) (M) tel) M) (DEGREES C) (MICROMHOS) EOOS LARVAE LARVAE JUVENILES EGGS) -------- -------- ------ ----------- ------------ -------- ------ --------- ----------7.';, , 4". i 1 ~.) 10:"j"j -0, 2 1~. ~I) 28.0 -S·999. 0.0 0.0 o. 0 O. 0 O. 0 
76~O71·2·) 11:34 -0, 2 13, eo 29. 0 -99·i)9. O. 0 O. 0 0.0 0.0 0.0 
7;;./':'~ 1'2_) 12:09 -0. 3 12. :::0 30. 0 -99'?9. O. 0 O. 0 0.0 O. 0 0.0 
:';")7/~r) 12:47 -0. 3 12. 80 30. 5 -9999. O. 0 O. 0 0.0 O. 0 0.0 
7/; /07/2,4) 19:3'.J O. ~ 26, 70 --;'.9 -~/9·?9. O. 0 O. 0 O. 0 0.0 0.0 
7.: "')7 /~.) 24). !JO 0, 2 27.10 -9.9 -;"~/99. 0.0 0.0 O. 0 O. 0 0.0 
-;;. /·)7/::0 23: 17 O. 0 2~. 'rO -9. 9 -9'i' ·n. O. 0 o. 0 O. 0 O. 0 0.0 
76107/21 00;30 O. 0 25. 80 -9. 9 .... 9·~/·i'9. 0.0 0.0 O. 0 0.0 O. 0 
76/;)71;:1 04. 40 O. 1 ~:2, 70 26. 0 -99·~';>. O. 0 O. 0 O. 0 0.0 O. 0 
7~"'')7 /11 O'5:~O O. 2 32. 40 26. 0 -99'7';>. O. 0 O. 0 O. 0 0.0 0.0 
11;/')71':'6 17:~1 -0. 2 95. 40 -9. 9 -;1999. O. 0 O. 0 O. 0 O. 0 0.0 
71; , • .")7/::6 21: 2:3 O. 9 114.70 -9. 9 -9·~J·~J·7. O. 0 O. 0 O. 0 S. 7 S. 7 
71;, /',)7 /::'7 1:3.30 -0.1 23. 70 25. 0 -9·~J·19. O. 0 O. 0 O. 0 O. 0 0.0 
76/·)7/27 19:46 O. 2 2:3.70 25. 0 -9',"';1'7. O. 0 O. 0 O. 0 0.0 0.0 
7I;.ft)7/27 22:50 O. 9 30. 20 25. 0 _~/':J~J'~. O. 0 O. 0 O. 0 O. 0 0.0 
7/:,/07/28 oo:o~ 1.0 34. 40 25. 0 -99;19. O. 0 O. 0 O. 0 O. 0 O. 0 
7/:'/O:~/:)2 11:45 -0. 1 16. 50 2~j. 0 -9',/99. O. 0 o. 0 O. 0 O. 0 0.0 
76/0::;/tH 13:4$ O. 4 19. 50 25. 5 -9';/99. O. 0 o. 0 O. 0 O. 0 O. 0 
76/08/02 14:40 O. 7 19.20 25. 5 -';I·~/9·r. o. 0 O. 0 O. 0 O. 0 0.0 
7 1:./(,8/1)2 . 1:::>:30 0.9 19. 90 2S. !3 -S'/';';.t-r. O. 0 O. 0 O. 0 O. 0 O. 0 
76/(,:::/03 11: 12 -0. 4 32. t·O 25. 0 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
76/('::;/0,3 12: 18 -0. 3 31. 70 25. 0 -S"/;J99. 0.0 0.0 0.0 O. 0 O. 0 
7/:,/08/03 18:58 O. 7 ~:8. 40 25. 5 -~J·;)·;;9. O. 0 O. 0 O. 0 0.0 O. 0 
76/08/03 20; 15 O. 5 35. 60 25. 5 -~J999. O. 0 O. 0 0.0 0.0 0.0 
76/l'J8/03 23:26 -0. 2 34. 00 25. 0 -;I·~J9·~. O. 0 O. 0 O. 0 o. 0 O. 0 
71;.,/0:-:;/04 00: 3::: -0. 2 ,:'4.20 25. 0 -9:'J9'~J. O. 0 O. 0 O. 0 29. 2 29. 2 
76/0:::/04 04:25 O. 7 :30. 90 25. 0 -51·~/9·~1. O. 0 O. 0 O. 0 O. 0 0.0 
76/0:;)/04 05:32 O. 7 ;;;1. 50 25. 0 -99"'9 .. O. 0 O. 0 O. 0 O. 0 0.0 
76/0-:J/04 15:07 O. 3 15. 70 26. 0 -99';"9. O. 0 0.0 0.0 O. 0 O. 0 
76/0:3/04 15;:;8 O. 5 16. 40 26. 0 --99;1';l. O. 0 0.0 O. 0 0.0 O. 0 

. 
3.3-2 



( ( 

STRIPEO BASS 

DENSITV(NO. /1000 CU M ) 
---------------------------------~---------------SAMPLE TOTAL 

TIt-1E TIDE VOLLI~1E TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 
DATE (HR:MIN) (M) (CU M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE .JUVENILES EGGS) -------- -------- ------ ----------- ------------ -------- ------ --------- -----------

76/0b/l~ 18:50 -0. 1 36. 60 30. 0 -999'iJ. O. 0 O. t. O. 0 0.0 O. 0 
76/06/17 16:44 O. 6 48. 80 22. 0 -'i"999. O. 0 o " ;::,;4.4 O. 0 1134. 4 
76/06/17 20:32 -0.2 36. ';'0 21. ~ -9';'99. 0.0 O. 0 162. 6 0.0 162. 6 
76/06/17 23:02 -0. 3 44. 10 21. 0 -999·~. O. 0 O. 0 181. 4 0.0 1131.4 
76/06/21 18:43 0.8 78. 40 32.5 -99·~·~. O. 0 O. 0 12. e o. 0 12. a 
76/(,6/21 23:06 o ,., 

.~ 5:3. 90 28. 0 -99·n. O. 0 O. 0 101.9 0.0 101.9 
76/(1/;·/22 17:54 O. 7 70;:;.. 10 33. 0 -9·:I''i'9. o. 0 o. 0 0.0 O. 0 O. 0 
76/(·6.1'22 22: 13 O. 6 70. ';'0 32. 0 --9':'1";1';1. O. 0 0.0 56.4 O. 0 56. 4 
76/(.'l;,/23 16:37 O. 1 62. 10 3:3.0 -S"I'i'(')·~. O. 0 O. 0 O. 0 O. 0 O. 0 
71:.·/(·6/23 21: 1)8 O. 8 70. 50 33, 0 -"~)9·~J9. O. 0 0.0 28. 4 O. 0 23. 4 
76/f:6/24 17: 10 O. 0 56. 60 34. 0 -9';'99. O. 0 O. 0 0.0 O. 0 O. 0 
76/0/;,/24 20:42 o ~ .... ~1. 20 34.0 -·~/9·;-19. O. 0 O. 0 O. 0 0.0 O. 0 
76/06/30 17:24 O. 2 55. 70 34. 0 -';J'Y';"? O. 0 O. 0 o. 0 o. 0 0.0 
76/06/30 21: 16 0.2 57. 30 ~4.0 _·?9;1·~1. O. 0 O. 0 122. 2 O. 0 122. 2 
76/07/01 16;29 O. 3 67. 50 35. 0 -9·~/99. O. 0 o. 0 14. 3 O. 0 14. 8 
76/C7/01 21: O~ O. 1 65. 50 :35.0 -9":1';>';>. O. 0 0.0 122. 1 O. 0 122. 1 
76/07/06 16:53 O. 6 37. ::::0 33.0 -·;199'~. O. 0 O. 0 O. 0 O. 0 0.0 
76/07/06 21:04 0.8 46. 30 ~:5. 0 -99';/9. O. 0 O. 0 43. 2 O. 0 43. 2 
76/071(J7 17:41 O. :3 37. 30 34. 5 .... 9-;199. O. 0 O. 0 26. 3 0.0 26.13 
76/07/07 21: 4~ O. :~: 56. ';>0 34. 5 -';'9·'i'·~. O. 0 o. 0 17.6 O. 0 17.6 
76/07/0:3 16; ::::~ O. 1 58. 110 ::::7.0 -51999. O. 0 0.0 O. () 0.0 O. 0 
7/;,/07/1)$ 21: 00 O. 1 63. C.O ·31. I) -99·~/9. O. 0 O. 0 31. 4 15.7 47.1 
76/07/12 16:39 O. 0 "5';1, 90 34. 5 -9S"/·=r~. 0.0 O. 0 O. 0 O. 0 0.0 
76/07/12 22:00 O. 7 !55.70 ::::0. !:;i -9':.'199. O. 0 O. 0 O. 0 35. 9 35.9 
76/07/1:;; 17: 15 -0.1 1')1. 40 31. 0 -999·~. 0.0 O. 0 O. 0 0.0 O. 0 
76/07/13 22;00 O. 6 ',,1. 90 ::::0.0 -9':"99. O. 0 O. 0 10. 9 O. 0 10.9 
76/07/14 16: 3~j o '=' . ..., :::1. 00 34.0 -9·~/·"·". O. 0 o. 0 O. 0 O. 0 0.0 
76/07/14 21: 33 -0. 2 81. ';'0 32. 0 -99';19. O. 0 O. 0 O. 0 o. 0 0.0 
76 .... 07/15 16:57 0.5 10:;:,20 35.0 -',,';'9';>. O. 0 O. 0 O. 0 O. 0 O. 0 
76/(J7/15 20: 40 -9. 9 :37.70 -9. 9 -9999. O. 0 O. 0 O. 0 0.0 0.0 

3.3-3 



( ( ( 

BAY ANCHOVY 

DENSITY(NO./l000 CU M ) 

-------------------------------------------------SAMPLE TOTAL 
TINE TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR;NIN) (M) (CU N) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE .JUVENILES EGGS) 
-------- -------- -------- ----------- ------------ -------- ------ --------- ----------76/06/15 18;50 -0.1 36. 60 30. 0 -9';/99. O. 0 O. 0 0.0 O. 0 0.0 
76/06/17 16;44 O. I;, 4:3.80 22. 0 -9999. O. 0 0.0 O. 0 0.0 O. 0 
76/06/17 20:32 -0. 2 36. '?O 21.5 -9·~·~1'~. O. 0 O. 0 O. 0 O. 0 O. 0 
7/;,/06/17 23:02 -0. 3 44.10 21. 0 -999';1, O. 0 O. 0 O. 0 0.0 O. 0 
76/0~/21 18:43 O. 8 7:3.40 32. 5 -·~"'9·r. 0.0 O. 0 O. 0 0.0 O. 0 
7/",/0/·.121 23:06 O. 3 58. 90 28. 0 _~/·;J·~/·? O. 0 0.0 0.0 0.0 0.0 
76/06.122 17:::;4 O. 7 75. 10 ~:3. 0 -·~r"iJ99. O. 0 0.0 0.0 O. 0 0.0 
76.106/22 22: 13 O. 6 70. 90 32. 0 --;-''i'''9. O. 0 O. 0 O. 0 O. 0 0.0 
7/;,/06/23 16:37 O. 1 62.10 33. 0 -9'i1·~J9. O. 0 O. 0 O. 0 0.0 O. 0 
7/;,/06/23 21: 0:;; O. 8 70. 50 ~;3. 0 -9';";-"? O. 0 O. 0 O. 0 O. 0 O. 0 
71:,/06/24- 17: 10 0.0 56.1,,0 ::::4.0 -';-/99·~. O. 0 o. 0 O. 0 O. 0 O. 0 
7/;,/01;./74 20; '12 O. 3 51. 20 34. 0 -~/999. O. 0 0.0 O. 0 O. 0 O. 0 
7/~/Ob.l~:') 17:24 O. 2 55. 70 ::::4.0 -·~9·~J9. O. 0 O. 0 18. 0 O. 0 18. 0 
76/06/::::0 21: 16 O. 2 57. 30 ::;:4.0 -';/':'199. 0.0 O. 0 17.5 O. 0 17.5 
76/07/01 16:29 O. 3 67. ~.O 35. 0 -";'99''i'. O. 0 O. 0 44. 4 O. 0 44. 4 
71;./07/01 21:05 O. 1 65. !)O ::::5.0 -·~J·~J99. (1.0 O. 0 15. 3 0.0 1;5. 3 
76/07/06 16:53 O. 6 '37.30 3:3.·1) -9,?~/9. O. 0 0.0 O. 0 o. 0 0.0 
71;,,/07/06 21:04 O. S 41:. .. 30 :;:5.0 -9·;/";I"? O. 0 o. 0 O. 0 O. 0 0.0 
71;,,/07.107 17:41 o Q • Q 37. 30 34. 5 -9999. O. 0 O. 0 26. S O. 0 26. a 
76/07/07 21: 45 O.S ::;6. 90 34. 5 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/08 16:35 O. 1 5:3.40 37. 0 -9·:'J'~r:l. O. 0 0.0 O. 0 O. 0 0.0 
76/07/0:3 21: 00 O. 1 6::;:.60 ::::1. 0 -99',)';1. O. 0 O. 0 15. 7 O. 0 15. 7 
76/07/12 16:39 O. 0 59. 90 ::::4.5 -S'/'~)'~'~-' . O. 0 O. 0 66. S O. 0 66. 8 
76/07/12 22:00 O. 7 55. 70 :;:0.5 -~/·;19·;a. O. 0 O. 0 35. 9 O. 0 35. 9 
76/07/13 17: 15 -0. 1 101. 40 31. 0 -~/9·:;l9. O. 0 O. 0 O. 0 O. 0 O. 0 
76/1)7/13 22;00 O. /:, ";/1. ";/0 30. 0 -9'·)':)*? o. 0 o. 0 10.9 O. 0 10.9 
76/07/14 16: :35 O. 3 81. 00 ~:4. 0 -"i":.i·:'j*~/. O. 0 o. 0 O. 0 o. 0 0.0 
76/07/11\ 21: :;::::; -0. 2 :::1. ';/0 32. 0 -99';i9. O. (I O. 0 24. 4 O. 0 24. 4 
76/07.115 16;57 O. 5 103. 20 ::;:5.0 _'~/';/I;J';-J . O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/15 20:40 -9. 9 :37.70 -';1.9 -9999. 0.0 O. 0 45. 6 O. 0 45. 6 

3.3-4 



( ( ( 
\ 

BAV ANCHOVV 

DENSITV(NO. /1000 CU H ) 
-------------------------------------------------

SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:t1INl (11 ) (CU M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 
-------- -------- ------ ----------- ------- ...... ----- -------- ------ --------- ----------71;./07/20 10:55 -0. 2 15. 50 28. 0 -9999. O. 0 O. 0 64. 5 O. 0 64.5 
76/07/20 11: 34 -0.2 13. s.) 2S"/.O -9999. O. 0 O. 0 O. 0 0.0 O. 0 
7.';,/1:'7/20 12:09 -0. ::- 12. 80 30. 0 -99';"19. O. 0 O. 0 78. 1 O. 0 713.1 
]$.107/20 12:47 -0. 3 12. 80 30. 5 -9';r~I"~. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/20 1-:/ : 3~ O. 5 2e: .. 70 -';1.9 -999';1. O. 0 37. 5 37. 5 O. 0 75. 0 
76.1<)7/20 20: 5,) o ';, 27.10 -9 .. 'it -S'J·~/-;I·;J. O. 0 0.0 553. 5 184. 5 738. 0 
76.107/20 23: 17 O. I) 25. 90 -9. 9 -9';199. O. 0 O. 0 386. 1 77. 2 463. 3 
76/07/21 00:30 O. 0 25. 80 -';1.9 _";I·?;J~-'. 0.0 O. 0 465. 1 193. 8 658. 9 
nJ07/21 04:40 O. 1 32. 70 26. 0 -5J·~/99. O. 0 0.0 305. e o. a 305. a 
76/()7/21 05:50 O. 2 32. 40 26. 0 -'1999. 0.0 O. 0 246.9 0.0 24c .. 9 
76/(J7/26 17:51 -0. 2 95. 40 -9. -;1 -999"~/. 10.5 O. 0 471. 7 94. 3 '566.0 
76/07/26 21: 28 O. 9 1111. 70 -9. 9 -';I';I';I'~I . I). 0 o. 0 871. a 1046. 2 1918.0 
76/07/27 1 :;:: 30 -0.1 2:;:.70 25. 0 -5r"iJ99. O. 0 O. 0 84:3.9 42. 2 8S6.1 
76/07/27 H': lib o. 2 28. 70 2!j. 0 -·~J9519. 20';1. 1 O. 0 348. 4 418. 1 766. :5 
7e:./1)7/27 22:50 O. 9 30. 20 25. 0 -51";1';19. 66. 2 o. a 761. 6 662. 3 1423. 9 
71::..107/28 00: OS 1.0 34. '10 25. 0 -'i":)5't;'. 87. 2 87. 2 610. 5 872.1 1569. a 
76/0:3/02 11:45 -0. 1 11::.'.50 2!3. 0 -999·~/. O. 0 O. 0 606.1 O. 0 606.1 
7 (;:./(·:::102 13:45 O. 4 1';;. 50 "'J;;~ ~ 

_..J, .... ' -999'7. O. 0 51. 3 564.1 O. 0 615.4 
71:.·/(f3/02 1il:IJO O. 7 1·~. 20 'I~ co 

..... _1 • ..J -999'? O. 0 O. 0 1145. <3 O. 0 1145. a 
76/0:3/02 15:30 O. 9 1','. ';/t) 25. 5 -99'~J9. O. 0 O. 0 1256. 3 O. 0 1256. 3 
76/0::V03 11: 12 -0. 4 :;;2. 60 25. 0 -9·;j,?'~i. 0.0 O. 0 521. 5 0.0 521.5 
7e:·/0:3/0.3 12: IE: -0. 3 :::;1. 70 25. 0 -';19';";'. O. 0 O. 0 47::3. :2 O. 0 473. 2 
76/0:3/03 18:58 O. 7 3:::.40 25. 5 -9999. O. 0 104. 2 5·n.0 o. 0 703. :2 
76/08/'0:3 20: 15 .0.5 35. 60 25. 5 -S'/·"iJ·;)·~I. O. 0 280. 9 477. 5 84. 3 842, 7 
76.10:::/0.3 23: 2/.;. -0.2 :;:4.00 2~;. 0 -;"iJ';J9. o. 0 O. 0 102','. 4 411. 8 1441. 2 
76/08/04 00: 3:3 -0. :2 34. 20 25. 0 -'5'9'';-'9. O. 0 O. 0 467. 8 23:3.9 701. 7 
76/08/04 04.25 O. 7 30. 90 2~. 0 -':'19';19. O. I) O. 0 1197.4 129.4 1~:26. 8 
76/08/04 05: ::::2 O. 7 31. 50 25. 0 -9·~"J':iJ·::J. O. 0 O. 0 793. 7 31. 7 825. 4 
76/1"):3/04 15:07 O. 3 15.7.) 2/;,.0 -·:'19·~J9. O. 0 O. 0 In.l O. 0 191. 1 
76/08/04 15:58 O. 5 16. 40 26. 0 -99';/S"'. O. 0 0, 0 O. 0 o. 0 0.0 

3.3-5 



;' 
\ 

/-

BAY ANCHOVY 

TIME 
DATE (HR:MtN) 

-------- --------
76/08/04 16:43 
76/0:3/04 17:36 
76/0:3/04 19:20 
76/08/04 20: 10 
76/1):;:/04 20:::;2 
76/0:::/0'.5 14;54 
76/0:::.1'0::; 1::;;49 
76/08/0'.5 16:34 
76/1)::;/05 17;39 
76/0:-:;/05 19: 2:3 
7/:'/08/05 20: 2:3 
76/08/05 21: 16 
76/03/17 11:22 
76/0:3/17 12:33 
76/08/17 1-:.·· ?C) ,_I • ...;;I, 

7/;,/08/17 19:50 
76/08/17 22:22 
76/08/17 23:30 
76/0::;;/1:3 04:41 
76/1);::/13 05:47 
7/;./08/24 18:50 
76/08/24 22:50 
76/03/25 05: 16 
76/08/31 10:55 
76/08/31 18: 19. 
76/08/:;:1 23:03 
7':-/09/01 05:53 
76/09/07 11: .49 
76/0''i'/07 18:45 
76/0';'/07 22;24 

TIDE 
(M) 

O. S 
O. :3 
O. 8 
O. 7 
0,5 

-0. 1 
O. 2 
O. 4 
O. 7 
0.9 
O. 8 
O. 8 

-0. 3 
O. 0 
O. 5 
O. 3 

-0. 1 
O. 0 
O. 5 
O. 5 
o .-. . 0 

O. 8 
-0. 3 
-0,3 
-9.9 • 
-0.1 

O. B 
-':'. '9 
-0. 2 

O. e 

SAt1PLE 
VOLUME TEMPERATURE CONDUCTIVITY 
(ClJ t1) (DEGREES C) (MICROI1HOS) 
------ ----------- ------------

16. 10 26. 5 -9'n'? 
16. 40 21.:.. ~ -9';/99. 
18. 60 26,,0 -9'i/'i/9. 
14. 70 26. 0 -$''''~/S"/9, 

14. 10 26, 0 -9';;99. 
12. 90 26. 0 -9';/99~ 

13. ::::0 26. 0 -'v·?9'? 
1:;:, a() 26. 0 -9';)';'9, 
111·.60 26. 0 -9999. 
14. 50 '26. 0 _-;'I·~J'~I"~. 

14. 50 26. I) -'r·'iJ·~J·7. 

14. ::::0 26.0 -';"99'7. 
37. 70 -9. '? -99';'/9. 
::::0.00 -5'. ';:. -'i";.l99. 
~:2. 50 26. 5 -9999. 
32.00 26. 0 -·v·'i'99. 
31. :20 25: 5 -9·~}·~/9. 

29. 3t) 25. 5 -9999. 
34. 60 25. 0 -9·:/~·~/. 

33. 60 2~. 0 -9')199. 
124. 00 25. 5 -9999. 

2:::.80 25. 0 -999'? 
27. 40 24. 0 5:300. 
33,00 ".-:. ..., _ ......... 11500. 
:'::2. 60 24. 0 5270. 
32. 70 ?'-. '-. _.J. c. 5,::'10. 
'37.50 23. 2 5070. 
38. 10 -9. 9 -9999. 
3:3. 1)0 23. 1 ::;:740. 
:'::2. 40 2" ,=, 3700. 

3.3-6 

( 

DENSITY(NO. /1000 CU M ) 
-------------------------------------------------

TOTAL 
YOLK-SAC (EXCLUDING 

EGGS LARVAE LARVAE JUVENILES EGGS) 
---... ---- ------ --------- ----------

0.0 O. 0 124.2 0.0 124. 2 
O. 0 O. 0 122. 0 O. 0 122. 0 
0.0 0.0 215. 1 0.0 215. 1 
O. 0 0, 0 340.1 O. 0 340.1 
O. 0 O. 0 425. 5 141. S 567.3 
0.0 O. 0 77.5 0,0 77. 5 
O. 0 O. 0 O. 0 0.0 O. 0 
O. 0 O. 0 217.4 0, 0 217. 4 
O. 0 O. 0 411. 0 0.0 411. 0 
O. 0 O. 0 551. 7 O. 0 551. 7 
o. 0 0, 0 827. 6 275. 9 1103.5 
O. 0 O. 0 55'? 4 209.6 769.2 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 0.0 0.0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 62.5 62.~ 

O. 0 O. 0 O. 0 64.1 64.1 
O. 0 O. 0 102. 4 O. 0 102. 4 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 32.3 0.0 32,3 
O. 0 O. 0 104. 2 O. 0 104. 2 
O. 0 O. 0 0, 0 73. 0 73. 0 
O. 0 O. 0 O. 0 O. 0 O. 0 
O. 0 O. 0 30. 7 O. 0 30. 7 
O. 0 0.0 397. 6 O. 0 397. 6 
O. 0 O. 0 13~:. 3 O. 0 133. 3 
0.0 0.0 105. 0 26. 2 131. 2 
O. 0 O. (I 303. 0 60. 6 363. 6 
O. 0 O. 0 30. 9 0.0 30.9 



f 

( ( ( 

BAY ANCHOVY 

SAMPLE 
TOTAL 

TIME TIDE VOLlIl'lE TEMPERATURE CONDUCTIV ITY YOU;:-SAC 
<EXCLUDING 

DATE eHR:MIN) eM) (CIJ M) (DEGREES C) (MICROI'1HOS) EGGS LARVAE LARVAE JUVENILES EGGS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- ----------
76/09/09 05:44 o. 2 33. 90 22. 4 3480. o. 0 O. 0 147. :5 29.5 177.0 

-------------------------------------------------
DENSITYCNO./I000 CU M ) 

3.3-7 



CLUPEIDS 
DENSITY(NO. /1000 CU H ) 

-------------------------------------------------SAMPLE TOTAL 
TIME TIDE VOLUI'1E TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (eu M) WEGREES C) (MICROMHOS) EGGS LARVAE LARVAE ,JUVENILES EGGS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- ----------76/06/15 1·8: 50 -0.1 ~:6. 60 30.0 -';I~/"'9. O. 0 O. 0 O. 0 0.0 0.0 
76/06/17 16:44 O. I;, 48. 80 22. 0 -9·~/9';>. 0.0 0.0 20.5 0.0 20. 5 
76/f)I;../17 20:32 -0. 2 36. '~/O 21. :5 -9',.,',/9. O. 0 0.0 0.0 0.0 o. 0 
76/06117 23:02 -0. 3 44·. 10 21. 0 -9';:",:9. O. 0 O. 0 22. 7 0.0 22. 7 
76/06/21 18:43 0.8 7:3.41) 32. 5 -9';''';)'i'/. O. 0 O. 0 O. 0 0.0 0.0 
76/0b/21 23:06 O. 3 58. 90 28.0 _'~J';":j'~) . o. 0 O. 0 67. 9 O. 0 67. 9 
76/06.122 17:54 O. 7 75.10 3:3.0 -9~/:;19. 0.0 O. 0 26. 6 O. 0 ';.6. 6 
76/06.122 22: 13 O. I:, 70. 90 32. 0 -99';'5'. O. 0 O. 0 O. (I 0.0 0.0 
76/0/:,,/23 16:37 0.1 62.10 ::::::::.0 -9·;'·"·~. O. 0 O. 0 O. (I 0.0 0.0 
7·;·/06/23 21: 0:3 O. 8 70. 50 ::t:3.0 -S"a;:J'~)':-). o. 0 o. 0 14. 2 0.0 14.2 
7i':.JOI;./Z,l 17: 10 O. 0 ~6. 60 34. I) -'~/'P9'~J . O. I) o. 0 17.7 O. 0 17. 7 
76/(1/:-.174 20;42 O. 8 51. 20 34. I) -*;:';j'::}'? o. 0 O. 0 0.0 0.0 0.0 
7/:./0';0/:30 17;24 O. 2 55. 70 :::::4. 0 -9·;J·~J·~. O. 0 O. 0 O. 0 0.0 0.0 
76/0612:0 21; 16 0.2 5'1. ::::0 34.0 -';r'~I'~/'~) . O. 0 O. 0 17.5 O. 0 17. !5 
76/07/01 16:29 O. 3 67. 50 35. 0 -91:'1·;J·~/. O. 0 O. 0 14. e O. 0 14. a 
76/07/01 21:05 O. 1 6~;. 50 .'35.0 -99·~)':'J. O. 0 O. 0 O. 0 0.0 O. 0 
7/;,/f)7/0/;, 16:53 O. 6 37. ::::0 33. 0 _';Ii;l';";'i, O. 0 O. 0 O. 0 O. 0 0.0 
71;.107/01;. 21:04 O. e '1-6. 30 ~:ti. t) -999':;. O. 0 O. 0 0.0 O. 0 O. 0 
76/07/07 17:'11 O. 8 ~::l. 30 34. 5 -'?'i;'9. O. 0 O. 0 O. 0 O. 0 0.0 
76/07/07 21:45 O. 8 51.: •. 90 34. 5 -9~;;j99. O. 0 O. 0 35.1 O. 0 35.1 
76/07/03 16:35 O. 1 58. 40 37. (I -9~i·:'i9. O. 0 O. 0 O. 0 O. 0 0.0 
76/07/0:3 21:00 O. 1 63. 60 :;:1. 0 -';J999. O. 0 O. 0 47. 2 O. 0 47. 2 
76/07/12 16:39 O. 0 59. '~/O ::::4. :5 -9",;I·~i'"i'. O. 0 O. 0 O. 0 16. 7 16. 7 
76/07/12 22:00 O. 7 55. 70 :;:0.5 -·~~/99. O. 0 O. 0 S·? 8 O. 0 S9. a 
76/07/13 17; 15 -0. 1 101. 40 31. 0 -''7'r·';i9. O. 0 O. 0 9. 9 o. 0 9.9 
76/07/13 22:00 O. 6 91. -;'10 :'30. 0 -·i"r~/'."·~"'. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/14 16;35 O. ;3 81.00 :34.0 -~r;:···)9. O. I) O. 0 O. 0 O. 0 O. 0 
76/07/14 21: 33 -0. 2 81. 90 32. I) -·:;1·:::··~!9. O. 0 O. 0 12.2 O. 0 12. 2 
76.107/15 16:57 O. 5 10';;. 20 :3J.O -';1',; .. :,.". O. 0 O. 0 O. 0 O. 0 o. 0 
76/07/15 20:40 -S". i'l 87. 70 -9. 9 -·~/·~)9·;') . O. 0 O. 0 O. 0 O. 0 0.0 

3.3-8 



( ( 

WHITE PERCH 

DENSITY(NO. /1000 CU·M ) 

-------------------------------------------------SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:MIN) <11 ) (CU t1) (DEI3REES C) (MICROMHOS) EGGS LARVAE LARVAE ~UVENILES EGGS) -------- -------- _._---- ----------- -------_ ..... --- -------- ------ --------- ----------76.106/15 18:50 -0. 1 ::=:6.60 30. 0 -99"'9. O. 0 O. 0 O. 0 O. 0 0.0 
76/06/17 10:44 O. 6 4::3.80 22. 0 -';"1 9 'ir;>. 0.0 O. 0 O. 0 0.0 O. 0 
7/;;,10/;;,/17 20:32 -0. 2 36. "'0 21.5 -,,"?99. O. 0 O. 0 27. 1 0.0 27. 1 
7/;./0/;;,/17 23:02 -0.3 44.10 21. 0 -~/$·S"/9. O. 0 o. 0 68. 0 O. 0 68. 0 
76.106/21 18:43 0. S 78. 40 ~:2. 5 -9-;/99. O. 0 O. 0 12. S O. 0 12.8 
76.10/;;,/21 23:06- O. 3 5:::. '~/O 28. t) -';:>9-;'9. O. 0 0.0 50. 9 O. 0 50. 9 
76/01;·/22 17:54 O. 7 7~. 10 3:3.0 -9';:>99. O. 0 O. 0 13. 3 O. 0 13.3 
7·':./06/22 22: 13 0.6 70.90 32.0 -99S"'/·~/. O. 0 0.0 42. 3 O. 0 42. 3 
761')/;.123 16:37 O. 1 62.10 33. 0 -9';";;9. O. 0 O. 0 O. 0 O. 0 O. 0 
76/01....123 21: 0:3 O. 8 70. 50 33. 0 -"";;';;9. O. 0 O. 0 O. 0 O. 0 O. 0 
7/;./0/;·/2-\ 17: 10 O. 0 5/:: .. 1;..() 34. 0 -99~/9. O. 0 O. 0 O. 0 O. 0 O. 0 
7-V(J~,.I:!4 2'''>: 42 O. 8 51. 20 ::=:4.0 -9999. O. 0 19.5 39. 1 O. 0 58. 6 
76/(:6/30 IT: 24 O. 2 ~5. 70 :::4. I) -~J9"il·"iJ. 0.0 O. 0 35 .. ~ O. 0 35.9 
76/(·6/30 21: 16 O. :2 57. ::;a) 34. 0 -';;';;9';1. O. 0 O. 0 34. 9 O. 0 34.9 
76/07/01 16:29 O. 3 67. 50 35. 0 -·;I·~J';/9. o. 0 O. 0 14. 8 O. 0 14.8 
76/(·7.101 21: 05 0.1 65. 50 ~;5. 0 --;1';"199. O. 0 O. 0 122. 1 O. 0 122.1 
7/;./f) 7 /06· 1~:53 O. I:- 37. 30 :;:3.0 -·~·;19'i'. O. 0 O. 0 O. 0 O. 0 O. 0 
76/(.7/01;, 21: 04 0.8 46. 30 ::=:~. 0 -9·~/'i'·;'). O. 0 O. 0 O. 0 0.0 0.0 
71;../(·7/07 17:41 O. 8 :37. :;:0 :;:4.5 -99'~/9, O. 0 0.0 o. 0 O. 0 O. 0 
71;./( 7/07 21:45 O. 8 5(: •. ':'0 :;:4.5 -999'i.l. O. 0 o. 0 52. 7 O. 0 52.7 
71;· Ie 7/1):3 1.6: 35 o. 1 5::;.40 37. 0 -';1;1':)'";1. O. 0 O. 0 O. 0 O. 0 O. 0 
7l;. .. /("7/08 21: 00 (). 1 63. 60 ::::1.0 -"r/·~'9"iJ. I). 0 0.0 31. 4 O. 0 31. 4 
76/(q/12 16:39 O. 0 5';J, ';:to :;:4.5 -9999. O. 0 O. 0 O. 0 0.0 O. 0 
76/07/12 22:00 O. 7 55. 70 :;:0.5 -·~/·~J9·~. O. 0 O. 0 O. 0 O. 0 O. 0 
7.~.I':'7/13 17: 1'3 -0. 1 101. 40 :;:1. 0 -·~J99';J. O. 0 O. 0 O. I) O. 0 O. 0 
71,../(7.113 22:00 O. b 91. "'0 :;:0.0 -'"i'·~/99. O. 0 o. 0 10. ';I o. 0 10. 9 
71:,1"(>7 /1'1 16:35 O. 3 81.00 :::4.0 -9';)99. O. 0 O. 0 O. 0 O. 0 0.0 
76'·,)7l1'1 21: 3·::: -0. 2 81. -'-'0 32. 0 -9999. O. 0 O. 0 O. 0 0.0 O. 0 
76/07/!~:; 16:57 O. 5 1:)3.20 35. 0 -9999. O. I) O. 0 O. 0 O. 0 O. 0 
76 / ('7.l1':i 20:'10 -~I. 9 ,37.70 -';1.9 -99';19. O. 0 O. 0 O. 0 11.4 11. 4 
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/-~'-

WHITE PERCH 

DENSITY(NO./l000 CU H ) 

-------------------------------------------------SAMPLE TOTAL 
TItlE TIDE VOLIJME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

t';;TE (HR' MIN) (M) (CIJ M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE .JUVENILES EGGS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- ----------
7':-/-::,7i~O 11).~':;; -0. 2 15. ':;;0 28. 0 -5/99-;1, O. 0 0.0 0.0 0.0 0.0 
1/;. "':7,,·.2,) 11: 34 -0. 2 13. eo 2';,1. () -9999. O. 0 O. 0 0.0 0.0 O. 0 
7';'/('7" .:!(. 12'09 -0. 3 12. 80 :::0.0 -5J999. o. 0 o. 0 0.0 0.0 0.0 
7/;./07 i;!O 12:47 -0. 3 12. 80 30. 5 -9'?99. O. 0 O. 0 o. 0 O. 0 0.0 
7'".11'.17/;:") 19:3':;; O. 5 26. 70 -9. 9 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
71;./,:1-; 12t) 2'1): ~,) O. 2 27.10 -S'/.9 -S:'99,? 0.0 O. 0 O. 0 0.0 O. 0 
76,/·::7120 23: 17 O. 0 2~. 90 -9. 9 -~J9~J9. O. 0 0.0 0.0 0.0 0.0 
76/1):'1::1 00:30 O. 0 2~. 80 -9. 9 -9';;~~9. O. 0 O. 0 0.0 O. 0 O. 0 
71;/')7/21 04:40 O. 1 32. 70 26. 0 -99~"? O. 0 O. 0 0.0 0.0 O. 0 
7';.>''.)7/::'1 05:';0 O. :2 32. 40 26. 0 -91~J9·~. O. 0 O. 0 0.0 O. 0 0.0 
7/.:./')71'::'6 17:~1 -0. 2 S"/5.40 -~/. 9 -9999. O. 0 O. 0 O. 0 O. 0 0.0 
76/')7/26 21;28 O. 9 114.70 -'? 9 --;'999. O. 0 O. 0 O. 0 8. 7 a. 7 
76/')7/27 18:30 -0. 1 23. 70 25.0 ..... 9~1·~/'i'. 0.0 O. 0 O. 0 O. 0 O. 0 
76/f) 7.1;;'7 l·ft: 46 O. 2 2:::.70 25. 0 -';1999. o. 0 o. 0 o. 0 O. 0 O. 0 
71:.I!'f7/27 22:50 O. 9 30. 20 25. 0 -5"/9·~/9. O. 0 o. 0 O. 0 O. 0 O. 0 
7.~ I')'] I';::; 00;05 1.0 34. 40 25.0 -99'''9. O. 0 0.0 0.0 O. 0 O. 0 
76/0::;/1)2 11:45 -0. 1 16. 30 25. 0 -·~999. O. 0 O. 0 O. 0 O. 0 O. 0 
76 /():3 /,)2 n:45 O. 4 1'''.50 25. 5 -9';199. O. 0 0.0 O. 0 O. 0 0.0 
76/(':;;/1).2 14;40 O. 7 1';1.20 25.5 -'i'/999. O. 0 O. 0 O. 0 O. 0 O. 0 
76/(-8/')2 15:30 O. 9 19. ';/0 25. 5 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
76/(.:::/1);: 11: 12 -t)o 4 ::::2.60 25. 0 -9'"9-;:1'"7. O. 0 o. 0 O. 0 O. 0 O. 0 
76/(1·::/03 12: 18 -t)o 3 31.70 25. 0 -';""99. O. 0 O. 0 0.0 0.0 0.0 
76/1:,8/0:3 18:58 O. 7 38. 40 25. 5 -'9999. O. 0 O. 0 O. 0 O. 0 0.0 
7/"/fj::~/03 20: 1!'j O. 5 3~. (;.0 25. 5 -9';J';19. O. 0 O. 0 O. 0 O. 0 O. 0 
76/CG,:/0.3 23:26 -0.2 3'1-.00 25. 0 -99',-,',1. O. 0 O. 0 O. 0 O. 0 0.0 
76/i)~~/04 00:38 -0. 2 34. 20 25. 0 -99~/S"J. O. 0 O. 0 O. 0 29. :2 29. 2 
76/08/04 04;25 O. 7 .30. 90 25. 0 -~J'~";-'9. O. 0 O. 0 O. 0 O. 0 0.0 
76/08/04 05:32 O. 7 31. 50 25. 0 -9·~/"i'9. O. 0 o. 0 o. 0 o. 0 0.0 
76/08/04 15:07 O. :3 15. 70 26.0 -9999. O. 0 O. 0 o. 0 O. 0 0.0 
76/0:3/04 15: 5:3 O. 5 16. 40 26. 0 -·~9·~')·? O. 0 O. 0 0.0 0.0 0.0 
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/' 

( ( ( 

BAY ANCHOVY 

DENSITY(NO./l000 CU M ) 

-------------------------------------------------SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTI V lTY YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (CI) M) (DEGREES C) (HICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- ----------
76/06/15 i8:50 -0.1 36. 60 80. 0 -9·~99. O. 0 O. 0 O. 0 O. 0 0.0 
76/06/17 16:44 O. (;. 48. 80 22.0 _·;J'?'~/·~. O. 0 0.0 0.0 0.0 0.0 
76/06/17 20:32 -0. 2 36. ';'0 21. 5 -99519. O. 0 O. 0 0.0 0.0 O. 0 
76/06/17 23;02 -0. :3 44.10 21. 0 -';t'"i19'';I. O. 0 O. 0 O. 0 0.0 O. 0 
76/06/21 18;43 O.B 7:::' 40 .-• ..-, C' 

.,:. .... _t -S-"·:"·~9. 0.0 0.0 0.0 0.0 0.0 
71;../06/21 23:06 O. 3 5:3.90 2:::. 0 -·;'9·'i!9. o. 0 O. 0 O. 0 O. 0 O. 0 
76/06/22 17:54 O. 7 75. 10 ~::;:. 0 --S"':'J9'? O. 0 O. 0 O. 0 O. 0 0.0 
76·/(I·~/22 22: 12. O. (;. 70. ')/0 ::;:2.0 -9~/';J'i"'. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0/;,,/U. 16:37 O. 1 62.10 ;:::::::. I) -';J·~/99. O. 0 o. 0 O. 0 O. 0 0.0 
76/06/23 21:08 O. 8 70. 50 ;::::;::.0 ...... "i'9·~i·? O. 0 O. 0 o. 0 O. 0 0.0 
76/0/::,/14 17: 10 O. 0 56. /.;·0 :::4.0 -99·~'? O. 0 O. 0 O. 0 0.0 0.0 
76/06/')4 20:42 O. 8 51. 20 34. 0 -·~/·:'I·;)·'i'. O. 0 0.0 0.0 0.0 0.0 
7(;,/06/'30 17:24 O. :2 55. 70 34. 0 -';1999. O. 0 O. 0 18. 0 O. 0 18. 0 
7/::·/06/30 21: 16 O. 2 57. 30 :;::4.0 :...·~)·;:I·;J·;I. O. 0 O. 0 17.5 O. 0 17.5 
71:./1)7/01 16:29 O. 3 /::,.7.50 3~5. 0 -";;999. O. 0 O. 0 44. 4 O. 0 44.4 
7/:./07/01 21: 05 O. 1 6~. 50 35. 0 -'?199'~. O. 0 O. 0 15. 3 O. 0 15.3 
76/07/06 1(;,:53 O. 6 ~:':7. :::a) ::;::::. I) -9·;i99. O. 0 O. 0 O. 0 O. 0 0.0 
76/07/0/;, 21:04 O. S 4/::.·.30 ;:::5.0 --;-'9';i·~. 0.0 0.0 0.0 0.0 0.0 
76/07/07 17:41 0.8 37. ::::1) 34. 5 -99';1';1, O. 0 o. 0 26. 8 O. 0 26. a 
76/1)7/07 21: 45 O. 8 56. 90 ~:4. 5 -9'iJ 9;1. o. 0 0.0 O. 0 O. 0 0.0 
76/07/08 16:35 O. 1 5:=:. 40 37. 0 - S' 51';1';i. O. 0 O. 0 O. 0 O. 0 O. 0 
76107/0:3 21: 00 O. 1 63. 60 31. 0 -9·~/·"i1·;1. 0.0 O. 0 15. 7 O. 0 15. 7 
76/07/12 16:39 0.0 5·~/. 90 :;:4. ::- -9·~/·::)·:'i. o. 0 O. 0 66. 8 O. 0 66. 8 
76/07/12 22:00 ·0.7 55. 70 ~:O. 5 -·;1·~/99. O. 0 O. 0 35. 9 O. 0 35. 9 
71;·/07/13 17: 15 -0.1 101. 40 ::::1. 0 -"?99·':~/. O. I) O. 0 O. 0 0.0 0.0 
7/:./07113 22:00 O. 6 91. 90 ::::0.0 -~/':"·;i9. I). 0 O. 0 10.9 0.0 10.9 
7/::../07/14 16:3!'J O. 3 ,81. 00 2:4.0' -·~/·;?99. O. 0 O. 0 O. 0 O. 0 O. 0 
71;·/07/14 21; 33 -0. 2 ::':1. 90 32. 0 -·;1·~/99. O. 0 o. 0 24. 4 O. 0 24. 4 
71:.107115 16:'57 O. '5 10:3. 20 ::::5.0 -';J';I':'19. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07115 20:40 _;1, ~J :=:7. 71) -':'1, '~I -99':'J9. O. 0 o. 0 45. 6 O. 0 45. 6 
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BfW ANCHOVV 
DENSITV(NO./l000 CU M ) 

-------------------------------------------------SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTI V lTV YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (11) (CI) 1'1) (DEGREES C) (1'1ICROMHOS) EGGS LARVAE LARVAE JUVENILES EOOS) _ .... _----- -------- ------ ----------- ------------ -------- ------ --------- ----------
7/:,/07/20 10;55 -0. 2 15. 50 28. 0 -9';'99. O. 0 O. 0 64.5 O. 0 M. :5 
7/:,/07/20 11:34 -0. 2 1::::. eo 2;1.0 -9-;"199. 0.0 O. 0 O. 0 o. 0 O. 0 
76/07/20 12:09 -0. 3 12. 80 ;:::0.0 -95/S"1'~. O. 0 O. 0 78.1 0.0 78. 1 
76/r)7/20 12:47 -0. 3 12. 80 30. 5 -S-/;199. O. 0 O. 0 O. 0 0.0 0.0 
76/07/20 1'?: 3~ O. ~ 26. 70 -9. 9 _·~/-;lo';I·? O. 0 37. :5 37. :5 0.0 75.0 
76/07/20 20:50 O. 2 27. l() -9. 9 -9·'i/~J9. O. 0 O. 0 553. 5 184. :5 738~O 
76/07/20 . 23: 17 O. 0 25. ';>0 --;1, 'y -9·~J9·;>. O. 0 O. 0 386.1 77.2 463.3 
76/07/21 00:30 0.0 25. 80 -''iI. ')1 --;J";"'ir"iJ. 0.0 O. 0 465.1 193.8 658. 9 
71;·/07/21 04:40 O. 1 32. 70 26. 0 -999-;'. 0.0 O. 0 305. 8 O. 0 305. 8 
76/07/21 0:;::;0 O. 2 :32.40 26. 0 --9'1'~/9_ O. 0 O. 0 246. 9 0.0 246. 9 
76f07.126 17:51 -0. 2 9~. 40 _.~. ';1 --;1(:)~/5/. 10.5 O. 0 471. 7 94. 3 5c.6.0 
7/:'/07/26 21: 2:3 O. -;> 11/)·. 70 -9. 9 -9999, O. 0 0.0 871.8 1046. 2 1918.0 
71:../07/27 18:30 -0.1 23. 70 25. 0 _·;')':;·;i·~'. O. 0 O. 0 843. 9 42. 2 886.1 
76/07/27 19:46 O. 2 2:::.70 2~. 0 -9,?~/9. 20·~. 1 O. 0 31~:3. 4 418. 1 766. :5 
71;·I07/;~7 22:50 O. 9 30. 20 25. 0 -9 ''iJ 9 ''i', 66. 2 O. 0 761. 6 662. 3 1423. 9 
71;·/07/28 00:05 1.0 :;:4. '10 25. 0 -9'~J'iJ'~/, 87. 2 87.2 610. 5 672.1 1569. 8 
76/1).;:,/02 11: 45 -0. 1 16. 50 2S. 0 -·~·99·~}. O. 0 O. 0 606.1 O. 0 606.1 
76/0:':;/02 13:45 O. 4 1','. ~O 2~. 5 -9';'99, O. 0 51.3 564.1 O. 0 615. 4 
76HJ:3/02 111: 40 O. 7 19. 20 25. 5 -';;';19';>. O. 0 o. 0 1145.8 O. 0 1145.8 
71:../(j:;:fOZ 15: 31) O. 9 1';;. 90 ,"')"'- c-

~ __ I • ...J -·;)';I'~/·;-I. O. 0 O. 0 1256. 3 O. 0 1256. 3 
76/08/0.3 11: 12 -0. 4 32. 60 2~~. 0 -·;t·'1'1·1. 0.0 0.0 521.5 O. 0 521. 5 
76/0::V03 12: 18 -0. 3 31. 70 25, 0 -9·~/·::/9. O. 0 o. 0 47:3. 2 O. 0 473. 2 
76/08/0:3 1:=:: 58 O. 7 ;::8.40 25. 5 _-;:-/'~I'~"J';;, O. 0 104.2 599. 0 O. 0 703. 2 
76,;('8/0·3 20: 15 O. 5 :;;~I, 60 25, 5 -999'1. O. 0 280. 9 477. 5 84.3 842. 7 
71:../0·'3./03 23:26- -0. 2 ::;:11.0.) 2:~i, t) --;I;J·~/9. O. 0 O. 0 102·? 4 411. a 1441. 2 
71;'/(J:::/0'l 00:38 -0. 2 ::::4. 20 2~. 0 -0.;")999. O. I) 0.0 467. 8 233.9 701. 7 
16/0;:::/04 04;25 O. 7 30, ';JO 2~~, 0 -'~/9'7'~/, O. 0 o. 0 11·n.4 12';>. 4 1326. 8 
76/0:3/0'1 05:32 O. 7 31. !3(1 2 7..J, (\ -';'1'':,''';')9. O. 0 O. 0 7':;:3. 7 31. 7 825. 4 
76/08/04 15:07 o ":0 . "" 1~. 70 26. 0 -';1999, O. 0 O. 0 1';'1. 1 O. 0 191. 1 
76/08/04 15:5;3 O. !3 16. 40 26. (I -99'iJ ";.), O. 0 o. 0 o. 0 O. 0 O. 0 

3 .3-12 



( ( 

BAY ANCHOVY 

DENSITV(NO. /1000 CU M ) 

-------------------------------------------------SAI'1PLE TOTAL 
TIME TIDE VCrLIJI'1E TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR: 11IN) (M) (OJ M) (DEC,REES C) (MICROMHOS) EGGS LARVAE LARVAE ~IJVENILES EGGS) 
-------- -------- ------ ----------- ------------- -------- ------ --------- ----------
76/08/04 16:43 O. 8 16 .. 10 26. 5 -9'r99. o. 0 O. 0 124. 2 O. 0 124. 2 
76/0:3/04 17:36 O. 8 16. 40 2l:·.5 -'7999. O. 0 0.0 122. 0 O. 0 122.0 
76/0:3/04 19:20 O. 8 18. 60 26. 0 -'i"J999. O. 0 0.0 21 e;. 1 O. 0 215. 1 
76/(1;3/04 20: 10 O. 7 14. 70 26. 0 -9-:'9·~/. O. 0 O. 0 340.1 O. 0 340.1 
76/0:;:/04 20:52 O. 5 14. 10 26. 0 _-;I,J~/'~_ O. 0 o. 0 425. 5 141.8 567. 3 
7·!,./OB/('5 14;54 -0.1 12.90 26. 0 -9995'. O. 0 O. 0 77. S O. 0 77. S 
7.=-/(1:::/05 15; 4'~ o ? 13. :;:0 26.0 -·~'·:"·?9. 0.0 0. 0 O. 0 O. 0 0.0 
76/0:::/05 16:34 O. 4 13. 80 26. 0 -9·:')·~/9. O. 0 O. 0 217.4 O. 0 217.4 
76/1'.1:3/1)5 17; :';:9 O. 7 14. /';.0 26. 0 -51';}':'}';'. O. 0 0.0 411. 0 O. 0 411. 0 
7/;'/08/05 19:28 O .. ~ 14. 50 26. I) -9 ''i'9 ';1. O. 0 O. 0 551. 7 0.0 551. 7 
7/,;·/08/05 2t): 23 o. a 1'1. 50 26. 0 -9·~9;J. O. 0 o. 0 827. 6 275. 9 1103.5 
76/0:::/05 21:16 O. 8 14. :::a) 26.0 -·~/9·""iI'-:;. O. 0 O. 0 55'7.4 209. S 769. 2 
76/08/17 11; 22 -0. 3 ::::7.70 -';;1,9 -9999. O. 0 O. 0 0.0 0.0 0.0 
76/0:;;/17 I';' ?? ..:... v""'" O. 0 ::::0.00 -';:',9 -9';:";/'"-;". 0.0 O. 0 0.0 0.0 0.0 
76/0::;/17 18; :39 O. 5 :::2.50 26. 5 -'Y999. O. 0 O. 0 o. 0 0.0 0.0 
76/08/17 1'r'; 50 o -,;. 

•• J ::::2.00 26. 0 -999~/. O. 0 O. 0 0.0 62. :5 62.5 
76/0E.:/17 22:22 -0.1 ::::1. 20 25. 5 -9·~i99. O. 0 O. 0 o. 0 64. 1 64. 1 
76/0::;;17 23:30 O. 0 2·;i. ::::0 25. 5 -999';', O. 0 O. 0 102. 4 O. 0 102. 4 
76/0::U18 04;41 O. 5 :;:4. 60 25. 0 -999';1, O. 0 0.0 O. 0 O. 0 0.0 
76/0SV18 05;47 O. 5 3::::.60 25. 0 -'~/';19'" . O. 0 O. 0 O. 0 O. 0 O. 0 
76/08/24 18:50 O. 8 124. 00 -,III:"" I:"" 

..:..--1, ..j _f~9·~J~J. O. 0 O. 0 32. 3 O. 0 32.3 
76/08/24 22:50 O. :3 2:=:. 80 25. 0 -5J'~i';J;-J . O. 0 o. 0 104. 2 O. 0 104. 2 
71:../08/25 05: 11:.. -0. :;: 27. 40 24. 0 5:::00. O. 0 O. 0 O. 0 73. 0 73. 0 
76/08/31 10:55 -0. :;: 3:;:.00 ~,-, .., ... ..;. ..... 4500. O. 0 O. 0 O. 0 O. 0 O. 0 
76/08/31 18; 19 -9. 9 32. 60 24. 0 ~5270. O. 0 O. 0 30. 7 O. 0 30. 7 
76/08/31 23:03 -0. 1 32. 70 23. 8 5610. O. 0 O. 0 397.6 0.0 397. 6 
76/0':'/01 05:53 O. E; '::':7.50 23. 2 ::';070. O. 0 O. 0 133. 3 O. 0 133. 3 
76/0":/.107 11; 4;' -9. 9 ;:::8. 10 -9. ~J -';19';":"'. O. 0 O. 0 105. 0 26. 2 131.2 
76//)';'/07 18: 115 -0. 2 :;:':'L 00 2::::. 1 :37'10. O. 0 O. 0 30::::.0 60. 6 363. 6 
76/09/07 22:24 O. 8 ::::2.40 22. ';1 :3700. O. 0 O. 0 30. 9 O. 0 30. 9 

3.3-13 



( 

BAY ANCHOVY 

SAMPLE 
TIME TIDE VOLlJrlE TEMPERATURE 

DATE (HR; "-tIN) (M) (CU M) (DEGREES C) 
-------- -------- ------ ...-----------
76/1)';>/03 05:44 O. 2 33. 90 22. 4 

( 

CONDUCTIV lTV 
( M I CROl'tHOS) EGGS 
------------

3480. O. 0 

3.3- 14 

DENSITY(NO. /1000 CU M ) 

YOLK-SAC 
LARVAE LARVAE JUVENILES 

-------- ------ ------------
o. 0 141. 5 29. 5 

/ 
l 

TOTAL 
(EXCLUDING 

EGOS) 
----------

177.0 



/'"' . r-,. 

( ( ( 

CLUPEIOS 

DENSITY(NO./I000 CU M ) 

-------------------------------------------------SAMPLE TOTAL 
TIME TIDE VOLUI'1E TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (CU M) (DEGREES C) (MICROI'IHOS) EGGS LARVAE LARVAE JUVENILES EGOS) 
-------- -------- ------ ----------- ---------.,...-- -------- ------ --------- ----------
1O/0U1S 18:50 -0.1 36. 60 30. 0 -'i/9·il9. 0.0 0.0 O. 0 O. 0 0.0 
76/06/17 16:44 O. 6 48. 80 22. 0 --;)':199. O. 0 O. 0 20. 5 0.0 20. 5 
16/06/17 20:32 -0. 2 36. '~/O 21. 5 -';.1':'.1':';9. O. 0 0.0 0.0 0.0 O. 0 
71:.·/06/17 23:02 -0. 3 44. 10 21. 0 -9·i"/·~)·~/. O. 0 0.0 22. 7 O. 0 22. 7 
7/:,I(J6/21 1:3: 43 O. 8 78. 40 32. 5 -9·~J·~)·? O. 0 O. 0 O. 0 0.0 O. 0 
76/0f../21 23:06 o ..,. . .... ~e. 90 2:=:. 0 -·~'ir-.i·~) . O. 0 o. 0 67. 9 0.0 67. 9 
76.fO~'/22 17:54 O. 7 75.10 33. 0 --9·i·~/·~/. O. 0 O. 0 21:.,.6 0.0 26.6 
76/06/22 22: 13 O. 6 70. 90 32. 0 -9 ,~, ":,)';1. O. 0 O. 0 0.0 O. 0 0.0 
76/06/23 16:37 O. 1 62.10 3:;:.0 -5/9'ir? 0.0 O. 0 O. 0 0.0 O. 0 
76/(1(;,/23 21: 1)8 O. 8 70. 50 33. 0 --9999. O. 0 O. 0 14. 2 O. 0 14. 2 
76/06124 17: 10 O. 0 G6.I.:·O 34. 0 ~·;1·"i19·'i'. O. 0 O. 0 17.7 O. 0 17.7 
76/01;,174 20:42 0.8 51. 20 ::;:4.0 -'i/':')';)9. O. 0 O. 0 O. 0 O. 0 O. 0 
76/01;./'::':0 17:24 O. 2 55. 70 34. 0 -9'i'99. O. 0 O. 0 O. 0 O. 0 0.0 
76/01;./:;':0 21: 16 O. 2 57. :;:,,) 34. I) -';19'99. O. 0 O. 0 17. :5 O. 0 17.5 
76/07/01 16:29 O. 3 67. 50 35. 0 -99'-;.i'i'. O. 0 O. 0 14. 8 0.0 14.9 
76/07/01 21: 05 O. 1 6~. 50 :;:!;.i.O -99·~j'i'. O. 0 O. 0 o. 0 0.0 0.0 
76/07/06 16:53 . 0.6 37. :::0 3:3. I) -·~J9':';·:'I . O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/(16 21: 04 O. ::;: 46 .. :;:0 ::::5.0 -~J""i'9·? O. 0 O. 0 O. 0 O. 0 0.0 
76/07/07 17:41 O. :3 ::;7. ::::0 ::=:4.5 -99'~)·~. O. 0 o. 0 O. I) O. 0 0.0 
71:../07/07 21: 45 O. ::: 5(:., 90 ~~4. !:. -99';':)9. O. I) 0.0 35.1 0.0 35. 1 
71;·/07/08 16: 3:':; O. 1 5::::. 40 3-'.0 -·~/:'i":.i·~J. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/0S 21: 00 O. 1 6:;:.60 31. 0 -·~·;I'~j9. O. 0 o. 0 47. 2 O. 0 47. 2 
71::./07/12 16:39 O. 0 ~9. "i/O ~!:i1-. G -';"".) '') ';'. O. 0 0.0 o. 0 16. 7 16. 7 
76/07/12 , 22:00 O. 7 ~5. 70 ::::0.5 -·;J·~J99. O. 0 O. 0 89. :3 0.0 89.8 
76/07/13 17: 15 -0. 1 101. 40 31. 0 _~/·;i·:';·;"I. O. 0 0.0 ';1.9 O. 0 9. 9 
76/07/13 22:00 O. I:, 91. ';/0 ::;a).O -9'?')9. O. 0 O. 0 o. 0 O. 0 O. 0 
76/07/14 16: :::::::; O. 3 :;::1.00 ::;:4. (I -';'9·:,';1. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/14 21: :;:3 -0. 2 :;::1. ';/0 32. 0 -·;~9·~i':". 0.0 0.0 1"':"' .., O. 0 12.2 
76/07/1'] 16:57 O. 5 10.3. 20 ::::~.J, 0 -9';":.":". O. 0 O. 0 O. 0 O. 0 o. 0 
76/07115 20:40 -9. '"i.J ;::7.70 -';1 . .,., - .:) '~-";i 9 . O. 0 O. I) O. 0 O. 0 0.0 

3.3-15 



( ( ( 

WHITE PERCH 

DENSITY(NO. /1000 CU'M ) 

-------------------------------------------------SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIV ITY YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (CU tH (DEGREES C) <MICROMHOS) EGGS LARVAE LARVAE .JUVENILES EGGS) 
-------- -------- _._---- ------------ ------------ -------- ------ --------- ----------
76/06/1~ 1a:~0 -0. 1 ~:6. 60 30. 0 -9':.'9·=). 0.0 0.0 o. 0 0.0 O. 0 
7/;./06/17 16;44 0.6 11:3. 81) 22, I) -99·~9. 0.0 O. 0 O. 0 o. 0 O. 0 
76/06/17 20:32 -0. 2 36. 90 21. 5 -9999. O. 0 O. 0 27, 1 0.0 27.1 
76/06/17 23:02 -0. 3 44. 10 21. 0 -9~"?·;1. 0.0 O. 0 68.0 0.0 6S. 0 
71;,/06/21 18:43 O.S 78. 40 .-,? C" W_ . ..J -99';'9. 0.0 0.0 12.8 0.0 12. 8 
76/(16/21 23:06 O. 3 58. 'rIO 2:3. 0 -99·;1·~. O. 0 O. 0 50.9 0.0 50. 9 
76/(1/:../'22 17:54 O. 7 75, 10 33. 0 -9 ':.} '?";I. O. 0 O. 0 13.3 O. 0 13.3 
7/;;./(16/22 22: 13 O. 6 70, 90 32. 0 -S"r;l-;r~. O. 0 O. 0 4·2.3 O. 0 42. 3 
76/('~./2:3 16: 37 O. 1 62.10 3~:. 0 -';1999. 0, 0 O. 0 o. 0 0.0 0, 0 
76/('6/23 21: 0:3 O. B 70. ~O 3:3, I) -99'=)9. O. 0 O. 0 0, 0 O. 0 O. 0 
7"/(6/24 17: 10 O. 0 ~6. ~.O 34. 0 -~/·:');"'i1. O. 0 O. 0 0, 0 0, 0 O. 0 
71:../()~·/24 20:42 O. 8 51. 20 :::4,0 -':";199. 0, 0 19.5 39. 1 O. 0 58. 6-
76/('1:../:30 17:24 O. 2 ~5. 70 34. I) -9'~/99. 0, 0 O. 0 35 .. ~ 0.0 35. 9 
71;,/(1:../:30 21: 16 O. 2 ti7. :;:0 34. 0 -"i!'"iJ9';J. O. 0 o. 0 34. 9 O. 0 34.9 
76/(7.f{) 1 16:29 0, 3 67, 50 33. 0 -';'9 ''iI ';1. O. 0 o. 0 14. 8 O. 0 14. 8 
76/ l j7/1)1 21: ()5 O. 1 1:..5. ::;0 :;::;;,0 - ',I';J';i ';1. O. 0 o. 0 122. 1 O. 0 122.1 
76/(;7101;, 1b:~3 O. 6 :;:7. ::::0 ::::::3.0 -9'i1·"i/~l. O. 0 O. ° O. 0 O. 0 O. 0 
76./ 07/06 21:04 0.8 46.30 3~.O -';1';199. 0, 0 0.0 0.0 0. 0 0.0 
76/(;7/07 17:41 0, a 37. 30 34. 5 -9';199. O. 0 O. ° 0, 0 O. 0 O. 0 
76/1-"7/07 21:45 O. 8 5~·. 90 34.5 -999'=). O. 0 o. 0 52. 7 O. 0 52, 7 
76./ 07/08 16:35 O. 1 ~8. 40 37, 0 -9999. O. 0 0.0 O. 0 O. 0 0.0 
71:..I07/0e 21: 1)0 O. 1 63, 60 31. 0 -·1~J99. 0, 0 o. 0 31. 4 O. 0 31. 4 
76/(7/12 16: 3'~ I). 0 5~/. ";/0 34. 5 -9';1';:-/9. O. ° O. ° O. 0 O. 0 0.0 
7(,/(·7/L!. 22:00 0, 7 ~5. 70 ::;:0.5 -';1999. O. 0 O. 0 o. 0 O. 0 o. 0 
7~/C7J'13 17: 1 'j -0. 1 101. 40 31. 0 -99·"iJ·~J. O. 0 0, 0 O. 0 O. 0 O. 0 
7/;./(,7 (1'3 22:01) . 0, 6 ';it. 90 • ::::/),0 -99';'/9. 0, 0 0. 0 10, ." O. 0 10.9 
76/(7/1'1 11.;.:3'j O. 3 31,00 34. 0 -;I·~J~/9. 0, 0 O. 0 O. 0 0. 0 O. 0 
76/1'.,7/14 21:'33 -0. 2 ::1. 90 32. I) -5J99·~. O. ° O. 0 O. 0 O. 0 O. 0 
7/;'.1(:'.7 / 1':. 16:57 O. 5 10:3. 20 ;:::5.0 -9";/";19. I), I) O. 0 O. 0 0.0 0.0 
76/('~/l'j :'::1):40 -9. ,;> ;;7. 70 -9. 9 -9';'Io;/"t. 0, 0 O. 0 0, 0 11.4 11. 4 

3.3-16 



.,--, 

( ( 

WHITE PERCH 

DENSITY(NO./l000 CU M ) 

-------------------------------------------------SAMF'LE TOTAL 
TIt1E TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

(lATE (HF: MIN) (11) (eu M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE ~UVENILES EGGS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- ----------7.;./('7/ z.) lO.".:i".:i -0. 2 1::;. ~o 28. Q -9999. 0.0 0.0 0.0 O. 0 O. 0 
71':. ":.7 i~f) 1 t· 34 -0. 2 13. 80 2";',0 -99·?9. O. 0 0.0 o. 0 O. 0 O. 0 
71;./(·7.1 :!I) 12.09 -0.3 12. ;::.) 30. 0 -9';;-99. O. 0 o. 0 o. 0 O. 0 0.0 
7~ /_:,7 ;':'J 12: 47 -0. 3 12.80 80.5 -9':'9';-', O. 0 O. 0 0.0 O. 0 0.0 
71:;.11')7/2·) 19:3~ O. 5 26. 70 -.~. 5"' -9999. 0.0 0.0 O. 0 0.0 0.0 
71;./f); /:;'Q 2.). 'j(- o ';, '27. 10 -'S"/, 9 -9999. 0.0 0.0 O. 0 0.0 0.0 
(611)7/:;',) 23'.17 O. 0 2::>. 90 -9. 9 -9999. O. 0 O. 0 O. 0 0.0 o. 0 
7·~'/07 /21 00.30 0.0 2~. eo -9.9 -r,r;i5;9. O. 0 O. 0 O. 0 O. 0 O. 0 
76./07/21 04: 40 O. 1 32. 70 26.0 -999·~. O. 0 O. 0 O. 0 0.0 0.0 
7/:../07/21 05:50 O. 2 :::2.40 26. 0 -9'7'?;I. O. 0 0.0 O. 0 O. 0 0.0 
7·~./·)7 n.l.:. 17;::>1 -0.2 ').'5.40 -9. 9 -'il';I';}';'>. O. 0 O. 0 0.0 O. 0 O. 0 
'"!t. ~")7 /26 21:28 0.9 114.70 -9 .. ;;- -9·7·~'9. O. 0 O. 0 O. 0 S. 7 8. 7 
76/07/27 13:30 -0.1 ;;!3. 70 25. 0 -""999. O. 0 O. 0 O. 0 O. 0 0.0 
7!:,,/1) 7 1"27 1';1; 46 O. 2 28. 70 25. 0 -9 ';;,? 'i"I. 0.0 0.0 O. 0 O. 0 0.0 
7l::.I(l71'27 22;~0 O. 9 30. 20 25, 0 -·n·:,,·;>. O. 0 O. 0 0.0 O. 0 O. 0 
76/'07/28 00:05 1.0 34. 40 25. 0 -S"";-'99. O. 0 O. 0 O. 0 O. 0 0.0 
.76/(':::/02 11: 45 -0.1 16. 50 25. 0 -9·i''"i''~i. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0:'3./02 13: 45 O. 4 19. 50 25, 5 -9':"99. O. 0 o. 0 O. 0 0.0 O. 0 
76/fJ8/02 14:40 O. 7 19. 21) 25. 5 --:1';1';19. 0.0 0.0 O. 0 O. 0 0.0 
71;;,/('::;':/02 15:30 O. 9 19.90 25. 5 -99'79. O. 0 O. 0 Q. 0 O. 0 O. 0 
76/08/03 11: 12 -0. 4 32. 60 25. 0 -99·~/';.t. O. 0 O. 0 O. 0 O. 0 O. 0 
76/08/03 12: 1S -0. 3 31. 70 25. 0 -'~J';I';J9 . O. 0 o. 0 O. 0 O. 0 O. 0 
76tr .. ::V03 18: ~;:: O. 7 8:::.40 25. 5 -~"'~/9·?i'. O. 0 O. 0 O. 0 0.0 0.0 
76/08/03 20: 15 O. 5 :;:~. 60 25. 5 -'iJ9'?'iJ. O. 0 O. 0 O. 0 O. 0 O. 0 
76/Q:?,/03 23:26- -0. 2 34. 00 25. 0 -;1999, O. 0 O. 0 O. 0 O. 0 O. 0 
76/0:?;/()4 00: :::8 -0. :2 .;:4.20 2~. 0 -9''i!99. O. 0 O. 0 O. 0 29. 2 29. 2 
76/(j:;V04 04:25 O. 7 :30. 90 25. t) -9·~/·~/·~. O. 0 O. 0 O. 0 O. 0 0.0 
76/03/04 05:32 O. 7 :H.50 25.0 -999·~. O. 0 o. 0 O. 0 0.0 0.0 
76/08/04 15:07 O. 3 15. 70 26. 0 -99}/~). O. 0 O. 0 0.0 O. 0 0.0 
76/1);:;.104 15:58 O. 5 16. 40 26. 0 -S'/·~9·"i'. O. 0 O. 0 O. 0 0.0 0.0 

3.3-17 



"\ 

( 

STRIPE:D BASS 
DENSITY(NO. /1000 CU H ) 

-------------------------------------------------SAMPLE TOTAL 
TIME TIDE VOLlJl'lE TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

O/\TE (HR;MIN) (1'1) (CIJ M) (DEGREES C) <MICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- ----------
76/06/15 18:50 -0.1 3/.;..60 30. 0 -99S"/'~, 0.0 O. 0 O. 0 O. 0 0.0 
76/06/17 16:44 O. 6 48. 80 22. 0 -9-;",,';>. 0.0 0.0 184. 4 O. 0 184. 4 
76/t)6/17 20;32 -0. 2 36. 90 21.5 -'i1'~·~9. O. 0 0.0 162. 6 0.0 162. 6 
76/06/17 23:02 -0. 3 44. 10 21. 0 -99S"J'i"J. O. 0 O. 0 181.4 0.0 181. 4 
76/('6/21 18;43 0.8 7:3.40 32.5 -9·n·~. O. 0 O. 0 12.8 O. 0 12. 8 
7/:./06/21 23;06 O. 3 58. 'i'0 2;::. 0 -9·",'9. O. 0 O. 0 101. 9 O. 0 101. 9 
76/C-/:../22 17:54 O. 7 73.10 3~3. 0 -9·~!';?9. 0.0 O. 0 O. 0 O. 0 O. 0 
76/('1;;.·/22 22: 13 0.6 70. 90 :::2.0 -9·~/·~/·;>. 0.0 0.0 56. 4 0.0 56. 4 
76/06/23 16:37 0.1 62.10 3:3.0 "":"9';199. O. 0 O. 0 O. 0 O. 0 O. 0 
76/U:../23 21:0:3 0.8 70. 50 :::3. 0 -999S"J, O. 0 o. 0 28. 4 0.0 28.4 
76/CI;;../24 17: 10 O. 0 56. 60 34. I) -'S"i';l99. O. 0 O. 0 O. 0 O. 0 O. 0 
76/06/24 20: 42 o. a 51. 20 34. 0 -99';1'7. O. 0 O. 0 O. 0 0.0 0.0 
76/(,6/30 17: 2,l O. 2 55. 70 34. 0 -9·~/·:i:/. 0.0 O. 0 O. 0 O. 0 O. 0 
76/06/3.) 21: 1b O. 2 57. ::::0 34. 0 -999';>. O. 0 O. 0 122. 2 O. 0 122.2 
76.107/01 16: 2S" O. 3 67. 50 35. 0 -9';1)1';( O. 0 O. 0 14.3 O. 0 14.8 
76/07101 21: 05 O. 1 c·5.50 :::3.0 -·~99·? 0.0 O. 0 122. 1 O. 0 122. 1 
7(;./07/06 16:53 O. 6 37. ~:O 33.0 -9·~/·?9. O. 0 O. 0 o. 0 o. 0 o. 0 
76/07/06 21: 04 o. 8 4(: .. 30 3:J. 0 -9';'9';>. 0.0 O. 0 43. 2 O. 0 43. 2 
7b/07/07 17:41 O. 8 37. 30 34. 5 -';>';1';>9. O. 0 o. 0 26. 3 O. 0 26. 8 
71;.107/07 21: '15 O. 8 5(: .. 90 34. 5 -9;/9';>. O. 0 O. 0 17. (:. O. 0 17.6 
76107/0:3 16:35 O. 1 58. '10 37. 0 -·;:"~-;'9. O. 0 O. 0 O. 0 0.0 O. 0 
7/;,/07/1)8 21:00 O. 1 63. 60 31. \) -·:'J·~/99. O. 0 O. 0 31. 4 15. 7 47.1 
76/07112 16:39 O. 0 5';1, ~JO 34.5 -9·:"·;1·~. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/12 22:00 O. 7 55. 70 ::::0. 5 -·~·;;99. O. 0 O. 0 O. 0 35. 9 35. 9 
76/07/13 17: 13 -0. 1 101. 40 31. (I -999';t. O. 0 0.0 O. 0 O. 0 0.0 
761(J7/13 24:00 O. I;, 'il. ~/O + :;:0. 0 -999';>. O. 0 O. 0 10. 9 0.0 10.9 
76/07/14 16:35 O. 3 :;:1. 00 34. 0 -95/'?9. O. 0 O. 0 O. 0 O. 0 0.0 
76107/14 21:33 -0. 2 :31.90 32. (J -'S"I{i'~I";> . O. 0 O. 0 O. 0 o. 0 O. 0 
76/07/15 16:57 O. 5 103. 20 :::5.0 -9'?99. 0.0 O. 0 O. 0 o. 0 O. 0 
7/;..1'07/15 20:40 -9. 9 :37.70 -9. 9 -99';'9. O. 0 0.0 O. 0 O. 0 O. 0 

3.3-18 



" 

( ( 

BAY ANCHOVY 

DENSITY(NO. /1000 CU H ) 
-------------------------------------------------SAMPLE TOTAL 

TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 
DATE (HR:MIN) (M) (CU t1) (DEGREES C) ( M I CRot1HOS ) EGOS LARVAE LARVAE -.JUVENILES EOOS) 

-------- -------- ------ ----------- ------------ -------- ------ --------- ---------..-
76/06/15 18:::;0 -0.1 36. 60 30. 0 -9-:"';;-9. O. 0 O. 0 O. 0 O. 0 o. 0 
76/06/17 16:44 O. I;, 48. 80 22. 0 -99·~/·~/. O. 0 O. 0 O. 0 0.0 O. 0 
76/0/:,./17 20:32 -0. 2 36. 91) 21. 5 -9';/99. O. 0 O. 0 0.0 O. 0 O. 0 
76/06/17 23:02 -0. 3 44. 10 21. 0 -·?999. O. 0 0.0 0.0 0.0 0.0 
76/06/21 18:43 O. ::: 7:=:.4·0 32. 5 -~/·;-'·;19. O. 0 0.0 0.0 O. 0 O. 0 
76/0f,/21 23:06 O. :) 58. 90 28. I) -·~/·~/99. O. 0 O. 0 o. 0 O. 0 0.0 
76/0~./22 . 17:54 O. 7 75. 10 3:=:,0 -9999. O. 0 0.0 O. 0 O. 0 O. 0 
76/06/22 22:13 1).6 70.90 :;:2.0 -'~/·'iJ·-:;9. O. 0 o. 0 O. 0 o. 0 O. 0 
76/06/23 16:37 O. 1 62. 10 33. I) --;I·~j99. O. 0 0.0 O. 0 O. 0 O. 0 
76/06/23 21: 0:3 O. 8 70. 50 3::::.0 -9·~'99. o. 0 o. 0 o. 0 o. 0 0.0 
76/06/24 17: 10 0.0 ::06. /::..0 34. 0 -·~1";I99. O. 0 O. 0 0.0 O. 0 0.0 
76/06/"/4- 20:42 O. 8 51. 20 34. 0 -'S"'$''"i''~J. O. 0 o. 0 O. 0 O. 0 0.0 
76/06/30 17:24 O. 2 55. 70 34. 0 -i"/:"·~/,? . O. 0 O. 0 18. 0 0.0 18. 0 
76/01;,/30 21: 16 0.2 57.3;) :::4.0 -";1';";"9. O. 0 O. 0 17.5 0.0 17.5 
7/;./07/01 11::.·: 2'~ O. :) 67. 50 3!j.O -99';'9. O. 0 O. 0 44.4 o. 0 44. 4 
7(-;./07/01 21:05 0. 1 65. ~O ~:~3: 0 -'";i·;;r99. O. 0 O. 0 15. 3 0.0 15. 3 
76/07/06 16:53 0.6 ::::7. ::::0 :;::;:. 0 -9·~·9'iJ. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/06 21: 04 O. ::; 46. 30 :;:5.0 -5";>·?·~J. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/07 17: 41 0.8 37. :30 34. 5 -9';-J';19. O. 0 O. 0 26. 3 O. 0 26. 8 
7~'/O7/07 21:45 O. :3 56. ';/0 :;:4.5 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/03 16:8~ O. 1 5:3.40 37. 0 -9~/·119. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/0:3 21:00 O. 1 ~.3. 60 :;:1. 0 -9999. O. 0 O. 0 15.7 O. 0 15. 7 
76/07/12 16: :;;';1 0.0 5";1.90 :;:4.5 -9·;J''i'·~J. O. 0 O. 0 66. 8 O. 0 66. 8 
71;·/07/12 22:00 O. 7 55. 70 :;:0.5 -9';1';19. O. 0 O. 0 35. 9 O. 0 35. 9 
76/07/13 17: 15 -0. 1 101. 40 31. I) -9';";19. O. 0 O. 0 o. 0 o. 0 O. 0 
76/07/13 22:00 O. 6 5/ 1. '7'0 30.0 -'i$'~j";)9 . O. 0 .0.0 10.9 0.0 10.9 
7~'/O7/1'1 16: :35 O. :) :;:1. 00 :;:4. (I -9'::i99. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/111 21: 3:3 -0. 2 :::1. ';JO :32. (I -9 ';'/·';.i 9. O. 0 O. 0 24. 4 O. 0 24. 4 
76/07/15 16:57 O. 5 10.3. 20 :;:3. () "-999';1. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/15 20: 40 ~.~. 9 :37.70 -·~/. 9 -9'-.199. O. 0 O. 0 45. 6 O. 0 45. 6 

3.3-19 



BAY ANCHOVY 

DENSITY(NO. 11000 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTI V ITV YOLl(-SAC (EXCLUOING 

DATE (HR:MIN) (M) (ell M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE ..JUVENILES EGGS) 
--------- -------- ------- ----------- ------------ -------- ------ --------- ----------
7/:,/07/20 10:55 -0. 2 1:). ~o 2:::. 0 -9999. 0.0 0.0 64.5 O. 0 64. 5 
7/:,/07/20 11:34 -0. 2 13.8t) 29. 0 -$'";"1;/9. O. 0 O. 0 O. 0 0.0 O. 0 
76/07/20 12: o·~ -0. 3 12. 80 30. 0 -9·r"~·iI. 0.0 O. 0 78.1 O. 0 78.1 
71;./1)7/20 12:47 -0. 3 12. 80 30. 5 -9999. 0.0 O. 0 0.0 0.0 0.0 
7/:,/07/2·) 19:35 O. 5 26. 70 -·i>.9 -·i>9·n. O. 0 37.5 37. 5 0.0 75. 0 
7,';./')7/20 20:50 O. 2 27. 10 -9. 9 -S"'·::J·;'>·~/. o. 0 O. 0 553. 5 184. 5 738. 0 
76/(~7/20 23: 17 0.0 2!:i. 90 _~/. 'il -",£'·~/99. 0.0 O. 0 386.1 77. 2 463. 3 
76 E.)7/21 00:30 O. 0 25. ao -''iI. ''i! -99·,1"'i'. O. 0 o. 0 465. 1 193. 8 658. 9 
71;../07/21 04: 41) O. 1 32. 70 26. 0 -9·~/·'i1·i>. O. 0 0.0 305. S O. 0 305. a 
76/')7/21 05:30 O. 2. 32. 40 26. 0 -9~/·'i'·'i'. O. 0 o. 0 246. 9 O. 0 246.9 
76/07126 17:51 -0. 2 ':;3.40 -9.51 -S"J·'i'9'~. 10. 5 O. 0 471. 7 94.3 566.0 
76/07/26 21: 2::'; O. 9 11'1.70 -9. 9 -999';l. O. 0 O. 0 871. 8 1046. 2 1918.0 
71;./07/27 1B:30 -0. 1 2:3.70 25. 0 -·~·:'I·-'i9. O. 0 O. 0 843. 9 42. 2 886.1 
7,';./07/27 l'~/: 46 o ':', 2H. 70 2~.J. c) -~,'-iJ99. 209.1 O. 0 348. 4 418. 1 71:.6. :5 
76/4)71'2.7 22:50 O. ':; 30. 20 25. 0 -·~/5/·?·'i'. 66. 2 O. 0 761. 6 662. 3 1423. 9 
76/07128 00:05 1.0 34. 40 25. 0 -~'·;I·;;·? 87. 2 87. 2 610. 5 872.1 1569. 8 
76/0S/02 11: 45 ··0. 1 16. 50 25. 0 -':i999. o. 0 O. 0 606. 1 0.0 606.1 
76/08/02 13:45 O. 4 1';1.50 25. 5 -·;199·P. 0.0 51. 3 564.1 0.0 615. 4 
76.1(1:3/02 1'1:'10 O. 7 1"'.20 2:-::e. 5 -9'iJ 99. O. 0 O. 0 1145. 8 O. 0 1145. a 
76/0:3/02 1:J:30 O. 9 19.90 25. 5 -9·;'·~';I. O. 0 O. 0 1256. 3 O. 0 1256.3 
76.10:3/0:3 11: 12 -0. 4 :;:2, /.:.0 2~.t. 0 ""'99':'19, O. 0 O. 0 521.5 O. 0 521.5 
76/;):;:1/0:::: 1:2: 1 ::: -0. 3 ::;:1. 70 25. 0 -99'iJ';", O. 0 O. 0 47:3. 2 O. 0 473. 2 
76/1):~/('·3 1:3: 58 O. 7 :;::3. '1.1) 25. 5 -99'";)9. O. 0 104. 2 599. 0 O. 0 703.2 
7~")B/03 20: 15 O. 5 35. 60 2~_~. 5 -·~/·~/99. 0.0 280. 9 477.5 84. 3 842. 7 
76/i:~:3/03 23:26 -0. 2 34. (Il) 2~t. 0 -'~9'~/'~i . O. 0 O. 0 10-29. 4 411. 8 1441. 2 
7~';08/04 00: :;:::; -0. 2 :;:4.2.) 2~2:;, 0 -99(;.19. (I. 0 O. 0 467. 8 23:3.9 701. 7 
7/:,lO:3/04 04: 2~j O. 7 30. 9~) 1~.:.~. (J _·~J·:'-J·~J·~/. O. 0 O. 0 l1~q. 4 129. 4 1::::26.8 
76/0:3/01 ()s: 32 O. 7 ::::1.50 :2.~:,i. I) -"iJ9·~J9. O. 0 O. 0 ri'3. 7 31. 7 825. 4 
7~./O8/0'l 15:07 O. 3 15. 70 2/,: .. I) -9';1'";)'";), O. (I O. 0 1'" 1. 1 O. 0 191. 1 
76/08/(·4 15:58 O. 5 16.40 26. 0 _&?''iJ':'19. O. 0 O. 0 O. 0 O. 0 O. 0 

3.3-20 



( ( ( 

BAV ANCHOVY 

DENSITY(NO. 11000 CU M ) 
------~------------------------------------------SAMPLE TOTAL 

TIME TIDE VOLlJI1E TEMPERATURE CONDUCTI V ITV YOLK-SAC (EXCLUDING 
DATE (HR: 11IN> (M) (CIJ 11) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 

-------- -------- ------ ----------- ------------ -------- ------ --------- ----------76/08/04 1"6:43 O. e 16. 10 26. 5 -'i99'i). O. 0 O. 0 124. 2 O. 0 124. 2 
76/0'3.104 17:36 O. 8 16. 40 26.5 -S"l·~99. O. 0 o. 0 122.0 O. 0 122.0 
76/0:3.104 19:20 O. :;: 18. 60 26. 0 -$·S"/·?·~. O. 0 o. 0 215. 1 0.0 215. 1 
76/08/04 20: 10 O. 7 14. 70 26. 0 -9·~I·~i·;I. 0.0 O. 0 340.1 O. 0 340.1 
7?/OS/04 Zt): 52 I). :5 14. 10 26. 0 -·~/'~/·"iJ'"iI. O. 0 o. 0 425. 5 141. e 567. 3 
76iO:;:/05 14:54 -0.1 12. 90 26. 0 -9999. O. 0 O. 0 77.5 O. 0 77. 5 
76.10:;;/0'.1 1~:1J-9 o ? 1:3.30 26.0 -9';;';19. O. 0 o. 0 O. 0 O. 0 O. 0 
71.:.·/0.:;/05 16:34 O. 4 1~:. 80 26. 0 -Si·;'~'·1·~ . 0.0 O. I) 217.4 O. 0 217.4 
76/0:3/(;5 17; ::!:9 O. 7 1'1. /:..0 26. 0 -99·~/9. O. 0 o. 0 411. 0 0.0 411. 0 
7·;./0:::i(·5 l Q • ""J ". _'.I O. 9 14. COO 26. 0 --;/9·~1';1. O. 0 O. 0 551.7 O. 0 551. 7 
76/0:3f('~ 20:23 O. 8 il!. 50 26. 0 -·;1·~:9·~/. O. 0 O. 0 827. 6 275. 9 1103.5 
76/0:3/05 21: 16- O. 8 14. ::;:0 26. 0 -·;I·~/·~/·~. O. 0 O. 0 559. 4 209. 8 769.2 
76/1:1::::.117 11;22 -0.3 37. 70 -9. 9 - .~) .~) '~/'~I . O. 0 O. 0 O. 0 O. 0 O. 0 
76/0:::117 12: ~:3 O. 0 30. 00 -9. 9 _'i"/~/·~/'~/. O. 0 o. 0 0.0 0.0 O. 0 
76/0:3/17 18:39 0.5 32. 50 26. 5 -·~/9·"iJ'? o. 0 o. 0 O. 0 O. 0 o. 0 
76/0:::/17 1'~; 50 O. 3 ::!:2.00 26. 0 -'~';''';I'~. O. 0 0.0' O. 0 62. 5 62. 5 
76/(.8117 ?..,. ...... ,-, __ .4"'- -0.1 31. 20 25. ~ -$":;':;/;1. O. I) o. 0 O. 0 64.1. 64. 1 
76/0:?'/17 2::::: 30 O. 0 2·~. ::!a) 25. 5 -~/·;;';I·~/. O. 0 O. 0 102. 4 O. 0 102. 4 
76/0:3/18 04;41 O. 5 34. 60 25. 0 -;1·~··:;/9. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0:::118 05:47 O. 5 33. 60 2S. 0 -!"i"' 9';;'. O. 0 O. 0 O. 0 O. 0 O. 0 
76/08.124 1:;~: 50 O. 8 124. 00 ........ t;"- r. ... .J. __ I -9·~J':"·;J . O. 0 O. 0 32. 3 O. 0 32. 3 
76/0:3/24 22:50 0.8 2~~:. E:O 25. 0 -99';1';>. 0.0 O. 0 104. 2 O. 0 104. 2 
7.~./()8/25 05: 16 -0.3 27. 40 24. 0 5800. I). I) O. 0 O. 0 73.0 73. 0 
76/0:::/31 10;55 ~O. ::!: 3::!:.00 23. 2 4500. O. 0 O. 0 O. 0 O. 0 O. 0 
76/03/31 18: 19 -9. 9 32. 60 24. 0 ti270. O. I) O. 0 ::!:0.7 O. 0 30. 7 
76/08/31 23:03 -0.1 ::;:2.70 23. 8 51.:·10. O. 0 O. 0 397. 6 0.0 397. 6 
76/(1;'101 05;53 O. e 37. 50 23. 2 5070. O. 0 O. 0 133. 3 O. 0 133. 3 
761(Yi"'107 11: 4';> -9. 9 3:3. 10 -~). 9 -999·~j. O. 0 O. 0 105. 0 26. 2 131. 2 
76/0';'.107 11;:::: 45 -0. 2 ::;:.!;.OO 2:;:. 1 3740. O. 0 O. 0 30:3. 0 60. 6 363. 6 
71;./0;' 107 22:24 O. 8 ::;:2.40 22. ';I :3700. O. 0 O. 0 30. 9 O. 0 30. 9 

3.3-21 



( ( ( 

BAY ANCHOVY 

DENSITYCNO. /1000 CU M ) 
-------------------------------------------------SAMPLE TOTAL TIME TIDE VOLU~IE TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING DATE (HR: tUN) (1) (CU M) (DEGREES C) (I1ICROI'1HOS) EGGS LARVAE LARVAE JUVENILES EGGS) -------- --------- ------ ----------- ------------ ---------- ------ --------- ---_ .... _----71;./09/08 05:44 O. 2: 33. 90 22. 4 3480. O. 0 o. 0 147. 5 29. 5 177.0 

3.3-22 



( ( ( 

CLUPEIDS 

DENSITV(NO./l000 CU M ) 

-------------------------------------------------
SAMPLE TOTAL 

TIME TIDE VOLUI'1E TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 
DATE (HR:MIN) (1) (CIJ M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 

-------- -------- ------ ----------- ------------ -------- ------ --------- ----------
7/;,/06/15 18:50 -0.1 ::::6. (:·0 :::0.0 -9':JS"9. O. 0 O. 0 0.0 0.0 0.0 
76/06/17 16:44 O. 6 4:::. 80 22. 0 --;1'~";t9. O. 0 O. 0 20. 5 0.0 20. 5 
76/06/17 20:32 -0. 2 36. -=i0 21. :5 -·;1999. O. 0 O. 0 O. 0 O. 0 O. 0 
76/06>'17 23:02 -0. 3 44.10 21. 0 _·;>;J·~J·;I. O. 0 O. 0 22. 7 0.0 22. 7 
76/06/21 18:43 0.8 78. -10 32.5 -·~/·:'JS"J9. O. 0 O. 0 O. 0 O. 0 0.0 
7/:../0~'/21 23:06 O. 3 ~8. 90 2:3.0 -';";":"9. O. 0 O. 0 1:..7. 9 O. 0 67. 9 
76;06/22 17:~4 O. 7 7~. 10 33. 0 -99';19. O. 0 O. 0 26. b O. 0 26. 6 
76/01;,/22 22: 13 O. 6 70. ;/0 32. 0 -~J9·"i'9. O. 0 O. 0 O. 0 O. 0 0.0 
76/06/23 16:37 O. 1 62.. 10 ~;3. 0 -·~1999. O. 0 O. 0 O. 0 O. 0 0.0 
76/06.123 21: 08 O. 8 70. 50 ::::3. 0 -9~-;J·3i·~/. O. I) O. 0 14. :2 O. 0 14.2 
7/.;,/06/24 17: 10 O. 0 5,~. 60 :::4. I) _t;:J';"'"i'9. O. 0 O. 0 17.7 O. 0 17.7 
76/06/?4 20:42 I). e ~1. 20 34. 0 -1;;999. O. I) O. 0 O. 0 O. 0 O. 0 
76/06/::::0 17:24 O. 2. 55. 70 ::::4.0 -·;J'~J99. 0.0 0.0 O. 0 O. 0 O. 0 
76/06/':;:0 21: 16 O. 2 57. 30 34. 0 -9'~/';)'? . O. 0 o. 0 17. :5 O. 0 17. 5 
76,07/01 16:29 O. 3 c.7.50 ::::5.0 -9999. O. (I O. (I 14.8 O. 0 14. e 
76/07.101 21:05 O. 1 65. 50 :';:5.0 -9·;I·~J;J. O. 0 O. 0 I). 0 o. 0 '0.0 
76/07/06 16:::)3 O. I.:,. :';:7. ::::0 3~~:. 0 -9(:.i99. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/06 21:04 O. :3 46. ::;.) 35. 0 _':'J'~J'~J'~J. O. 0 O. 0 O. 0 O. 0 0.0 
7,':,/07/07 17: 41 O. 8 :37. :30 :3"1.5 -9'i''il'i. O. 0 O. 0 O. 0 O. 0 O. 0 
7.':,.107/07 21: 45 O. 8 51:. .. 9 1.) 34. 5 -·7'~·~·? I). 0 O. 0 35.1 O. 0 35.1 
7i:·/07/08 16: 35 O. 1 58. 40 '37.0 -·~/9·?·7.1. O. 0 O. 0 O. 0 O. 0 O. 0 
7/;,'/07/0:3 21:00 O. 1 6:3.60 31. 0 -9'i"il O;'. O. 0 O. 0 47. 2 O. 0 47.2 
76/07.112 16: 3'? O. 0 ~9. '~lO :34.5 -9';199. O. 0 O. 0 O. 0 16.7 16.7 
76/()7/12 22:00 O. 7 !j~i. 70 :~:,). 5 -'77.':'19. O. 0 O. 0 B'i'. S O. 0 89.8 
7/:./07/13 17: 15 -0. 1 101. 40 ::::1. (I -·:;":'I·'i-·~,;i. O. 0 O. 0 9. 9 O. 0 9. 9 
76/07/13 22:00 0.'1::, 91. ~JO ::::0.0 -99';)9. O. 0 O. 0 O. 0 0.0 O. 0 
7f.,/07.114 1/';':35 O. 3 ;:;:1.00 :;:4. 0 -99·;'J·~). O. 0 O. 0 O. 0 O. 0 0.0 
76/07.114 21: ~:3 -c), 2 ::::1. '=i.) ::::2. I) -999':,i, O. 0 o. 0 1" .';> O. 0 12. 2 
7/:../07.11:::; 16:57 O. 5 10':::. 20 3~, 0 -';} ';.-";'9. O. (I O. 0 I). (I O. 0 O. 0 
76/07/15 20: 40 -9. '~I )3,:7.70 -';1,9 -'"iJ':'I''i' 9. O. I) o. 0 O. (I O. I) O. 0 

3.3-23 



( ( 

WHITE PERCH 

DENSITV(NO. 11000 CU'M ) 

-------------------------------------------------SAHPLE TOTAL 
TIM~ TIDE VOLIJME TEMPERATURE . CONDUCTIVITY VOLI~-SAC (EXCLUDING 

DATE (HR:MIN> (M) (CIJ N) (DEGREES C) (MICROHHOS) EGGS LARVAE L.ARVAE ..JUVENIL.ES EGGS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- ----------
76/06/15 18:50 -0.1 36. 60 :::0.0 -99';19. o. 0 o. 0 O. 0 0.0 0.0 
76.101.:./17 16:44 O. /:, 43. 30 22. 0 -999';>. O. 0 O. 0 O. 0 O. 0 O. 0 
76/06/17 20:32 -0. 2 36. 90 21. 5 -9';1';>9. O. 0 O. 0 27.1 O. 0 27.1 
76/(>/.:../17 23:02 -0.3 44.10 21. 0 -9';"'9';>. O. 0 O. 0 68. 0 0.0 68.0 
76/01.:./21 18:4:) O. 8 78. 40 32.5 -'iI''ir;J9. O. 0 O. 0 12. S O. 0 12. 8 
76/06/21 23:06 O. 3 5:3. 90 28. 0 -·;>·1·n. 0.0 0.0 50.9 0.0 50. 9 
76/(0/;./22 17:54 O. 7 75.10 33. 0 -0;1999. O. 0 O. 0 13. 3 O. 0 13.3 
76/06122 22: 13 O. /:, 70. ';>0 32. 0 -9999. O. 0 O. 0 42.3 O. 0 42. 3 
76/('1;../23 16;37 O. 1 /,:,2.10 33. 0 -9S"/·~J9. O. 0 0.0 0.0 0.0 0.0 
76/(,/.:./23 21: 08 O. e 70. 50 33. 0 -~/·;/';)·~. O. 0 O. 0 O. 0 O. 0 O. 0 
7·;'/(,1;,124 17; 10 0.0 56. M) 34. 0 -9·~/-;J"~. O. 0 o. 0 O. 0 O. 0 O. 0 
71;..I0f./ 24 20:42 O. 8 51. 20 34·. I) -9999. O. 0 19.5 39.1 O. 0 58. /:, 
76/(.'6/30 17:24 O. :2 !:.i5. 70 ::H.O -5J·;I·~I·"i1. o. 0 O. 0 35 .. ;> O. 0 35. 9 
76/06/30 21: 16 O. 2 ~7. 30 34. 0 -9999. 0.0 0.0 34.9 0.0 34. 9 
76/07/01 16: 2'~ O. 3 67. ~0 35. I) -9999. O. 0 O. 0 14. a O. 0 14. 8 
7/;.1(",,7/01 21: 05 O. 1 65. ::;0 :::5.0 -9·"iJ·~J'~. O. 0 o. 0 122. 1 O. 0 122. 1 
76/07/06 16:53 O. 6 37. :::0 33. 0 -'~JS"J'~/9, O. 0 o. 0 o. 0 O. 0 0.0 
76/(,7/06 21: 04 O. 8 46. 30 35. 0 -9';'99. O. 0 O. 0 0.0 O. 0 0.0 
7/.:./07/07 17:41 0.8 37. 30 34.5 --:r~·~J9. 0.0 0,0 0.0 O. 0 0.0 
71;./071(J7 21: 45 O. 8 56. ~JO 34. 5 -'~';I·;I'i>. O. 0 O. 0 52. 7 O. 0 52. 7 
71.:..'07/(18 16:33 O. 1 58. 40 :::7.0 -'"iJ99''i'. O. 0 O. 0 O. 0 O. 0 0.0 
7~"/('7 /(':3 21: 00 O. 1 63. 60 31. 0 -S'/99'~, O. 0 O. 0 31. 4 O. 0 31. 4 
7/;../07/12 16:39 O. 0 59. 90 :::4.5 -~/'~9;J. 0, 0 O. 0 0.0 O. 0 0.0 
71:·/07/12. 12:00 O. 7 5~. 70 30.5 _';>';-1;1';". O. 0 O. 0 0, 0 O. 0 0.0 
n.l(7/13 17; 1~ -0. 1 10l. 40 3l. (I -9';";1';>. O. 0 O. 0 O. 0 0.0 0.0 
76/('7/1.3 22:00 O. 6 '11. ";10 :::0.0 -~/~/9,? o. 0 O. 0 10.9 O. 0 10. 9 
76./(;7/14 16: ·3J Q. 3 :;:1. 00 34. 0 -5"1 '7 S"I 9. O. 0 O. I) O. 0 0.0 O. 0 
76l(,7l1 l1 21: 33 -0. 2 31. 0;'0 :::2.0 -';I·~";I·~. O. 0 O. 0 0.0 O. 0 O. 0 
76/07/1~ 16:57 0.5 10.:;:. 20 35. 0 -;J'~/~;r? . O. 0 O. 0 O. 0 O. 0 O. 0 
7.~.l(·7/ 1 ~ 20:40 -9. 9 87. 70 -.~. "f' -9'~/9';'. O. 0 O. 0 O. 0 11.4 11.4 
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( ( 

WHITE PERCH 
DENSITY(NO. /1000 CU H ) 

-------------------------------------------------:;AMPLE TOTAL 
TIt1E TIDE '.JOLIJME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLIJDING 

!:'':'TE (HF:' MIN) (M) <OJ MI (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE ..JUVENILES EGGS) ----_ .... _- -------- ------ ----------- ------------ -------- ------ --------- ----------
7':.'0712') 10:-::;::; -0. :2 1:J. :::;0 28. 0 -9S"/9'~~ O. 0 0.0 0.0 0.0 0.0 
7:;'l t')7' I 2'') 11: :;:4 -0. 2 13. eo 2';1.0 -9999. O. 0 O. 0 O. 0 0.0 0.0 
7,:./(': ;21) 12: (')'~ -0.3 12. 80 30. (> -99~/9. O. 0 o. 0 O. 0 O. 0 0.0 
7/;. /':; 7 / :!'~J 1:?:47 -0. 3 12. 80 30. 5 -~/-;/S"/9. 0, 0 0.0 O. 0 0.0 O. 0 
7,';. '':·7l2') I'?: 3'3 O. 5 26. 70 -9. 9 -';>999. O. 0 O. 0 O. 0 0.0 0.0 
7/:. l07 / :..) ;:.): so O. 2 27. 10 -9. -:> -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
71;·/07/.2t=- 23: 17 O. 0 2.~, .~<) -9. 'i

' 
-'Y'i'99. O. 0 O. 0 O. 0 0.0 O. 0 

76/;:"1'7/;:1 00: ·30 O. () 25. ::~O -9. '7 -9·;";1·~. 0.0 O. 0 O. 0 0.0 O. 0 
n·n7/.21 0·1: 40 O. 1 32. 70 26. 0 -·~~/·~9. O. 0 0.0 O. 0 0.0 0.0 
7/::.'-·)7/21 0'3:':>0 O. 2 32. 40 26. I) -9'~9'~. - O. 0 0.0 O. 0 0.0 0.0 
71:./ • .., 7 /:'6 17:~1 -0. 2 95. 40 _.;>. 9 -9·"i"?·~. 0.0 O. 0 O. 0 O. 0 O. 0 
76./0)7/26 21: 2:3 O. }I 114.70 -9. 'S'I -9·~/·""i1·;1. O. 0 O. 0 O. 0 8. 7 8. 7 
71;./07/27 18: :;:0 -0. 1 23. 70 25.0 -~/·:'199. O. 0 O. 0 O. 0 O. 0 0.0 
7~ /')7/27 19:46 O. 2 28, 70 25. 0 -'~J·:,t9'S"/. O. 0 o. 0 O. 0 0.0 0.0 
7.-:,./O7l27 22:50 O. 9 30, 20 25. 0 -9'~J'ii';> . O. 0 O. 0 0.0 O. 0 0.0 
71;.·/07/;:':3 OO:O~ 1.0 34. 40 25. 0 -·~/"'''9. O. 0 O. 0 O. 0 0.0 0.0 
7~./0;:;/·)2 11: 45 -0. 1 16. 50 25. () -';1';>99. O. 0 O. 0 0, 0 O. 0 O. 0 
:"6/0:3./02 13:45 O. 4 1".50 25. 5 -9'::15/'5"1, O. 0 O. 0 O. 0 0.0 O. 0 
71:..1(.'2,/02 14: 4() O. 7 19. 20 2~.5 -·;I·:;r~J9. O. 0 O. 0 O. 0 0.0 0.0 
76.;(0:;:/02· 15:30 O. 9 1';'. ','0 25. 5 -9';1;19. O. 0 O. 0 O. 0 O. 0 O. 0 
76.((·.3/03 11: 12 -0. ·l ::::2.60 25, 0 _~J';)'?,)I;I. O. 0 O. 0 O. I) O. 0 O. 0 
7.~./(-S.; 103 12: Hi -0. 3 31. 70 25. 0 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
71;./(,8/03 18:~8 O. 7 ::::8.40 2S. 5 -99'"iJ'iJ. O. 0 0.0 O. 0 O. 0 0.0 
76/08/0·3 20: 1!J 0.5 35. ~.O 25. 5 -9;199. O. 0 O. 0 O. 0 0.0 0.0 
76/08/03 23:26 -,). :2 '34. 00 25. 0 -999'j). O. 0 0.0 O. 0 O. 0 O. 0 
76/0:3/04 00:38 -0. 2 ;34.20 25. I) -999'''. O. 9 o. 0 o. 0 29. :2 29. 2 
76/0:3/04 04:25 O. 7 :30, ·~O 25. 0 -9~/9·~. 0.0 O. 0 o. 0 O. 0 O. 0 
76/0S/04 05:32 O. 7 :31.50 25. 0 -·~·:'99. O. 0 O. 0 O. 0 0.0 0.0 
76/0-3/04 15: ()7 O. 3 15. 70 26. 0 -99';;'-;>. O. 0 O. 0 O. 0 0.0 O. 0 
7c./O:3/04 15:58 O. 5 16. 40 26. 0 -9999. O. 0 O. 0 O. 0 O. 0 0.0 

3.3-25 
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STRIPED BASS 

DENSITVCNO. 11000 CU H ) 

-------------------------------------------------SAMPLE TOTAL. 
TU1E TIDE VOLUI'1E TEMPERATURE CONDUCTIVITY YOLK-SAC CEXCLUDING 

DATE (HR:MIN) (M) (CU M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE .JUVENILES EGGS) 
-------- -------- ------ -..... ---------- ---------.... _- -------- ------ --------- ----------
76/06/1~ 18:50 -0.1 3/~. 60 30. 0 -9·'i19°'? O. 0 O. 0 O. 0 0.0 0.0 
76/01.,/17 16:44 O. 6 48. 80 22.0 -99'iJ 9. O. 0 O. 0 184. 4 O. 0 1:;:4. 4 
76/06/17 20:32 -0. 2 36. 90 21. 5 -·n·n. 0.0 o. 0 1~.2. 6 0.0 162. I:. 
76/0/:,,/17 23:02 -0.3 44. 10 21.0 .... 51 ";I·;I'? 0.0 O. 0 181.4 O. 0 181. 4 
76/(1.::>/21 18:43 O. 8 7;3.40 32. 5 -99·:J·~. O. 0 0.0 12.8 O. 0 12. 8 
UJ('t·/2 t 23:06 O. 3 5;::. ~10 28. 0 -~1"~9';>. O. 0 O. 0 101. 9 0.0 101.9 
76/01:.·/22 17:54 O. 7 7~. 10 33. 0 -'i1·~"~9. O. 0 O. 0 o. 0 O. 0 0.0 
76/06/22 22: 13 O. 6 70. 90 32.0 --;I'i' 9';> , o. 0 O. 0 56. 4 0.0 56. 4 
71;./06/23 16:37 O. 1 62.10 3:3.0 -999·~/. O. 0 O. 0 O. 0 0.0 0.0 
71;./0/:'·./23 21: f)':: O. 8 70. 50 3:3.0 -9'-;1';;9. O. 0 O. 0 28. 4 O. 0 28.4 
71::,/0/:./24 17: 10 O. 0 ~I:." 1.;.0 34. 0 -9';J";J9, O. 0 o. 0 0.0 0.0 O. 0 
71: .. /01:·/24 20:42 O. a 51. 20 34. 0 -';1999. O. I) o. 0 0.0 0.0 0.0 
76/06/30 17·: 24 O. '2 55. 70 34. 0 -9'7"19. O. 0 O. 0 O. 0 O. 0 0.0 
76/06/30 21: 16 O. 2 57. 30 :=:4.0 -99~)';>. O. I) O. 0 122. 2 O. 0 122. 2 
7,::'/07/01 16:29 O. 3 67. 50 :!:5.0 -9';i-;/'7. O. 0 o. 0 14. (3 O. 0 14.8 
76/'07/01 21: 05 I). 1 65. 50 35. 0 -~J99'Y. 0.0 0.0 122. 1 O. 0 122. 1 
71:./07/01:. 16;53 O. b 37. 30 33. 0 -';I'?';:'9, O. 0 O. 0 O. 0 0.0 O. 0 
71:../07/06 21; 04 O. 13 lit;,. 30 :35.0 -9";)9';1 O. 0 O. 0 43. 2 0.0 43. 2 
7/:../07/07 17:41 O. 8 37. ~;o :;:4.5 -9';199. o. 0 O. 0 26, 8 0.0 26. 8 
76/07/07 21: 45 o.e 56. '?O :;::4.5 -9;1·~/·;>. O. 0 o. 0 17./:.. O. 0 17.6 
71;./07/0:3 16: :;:5 O. 1 58. 40 37. 0 -9';>99. O. 0 O. 0 O. 0 O. I) 0.0 
71:./07/08 21: ')0 O. 1 6:;:.60 :;::1. 0 -999S". 0.0 O. 0 31. 4 15. 7 47. 1 
76107/12 16:39 O. 0 :;'? 90 :;:4.5 -99·~/'7. 0.0 0.0 O.Q O. 0 O. 0 
76/07/12 22;00 O. 7 ~:;~. 70 30. 5 ---;r~99, O. 0 o. 0 0.0 35.9 35.9 
76/07/1:::: 17: 15 -0. 1 1')1. 40 31.0 -9999. O. 0 O. 0 O. 0 O. 0 0.0 
76/07/13 22:00 O. 6 'il. ;/0 :;:0.0 --;r;)99. O. 0 o. 0 10. 9 O. 0 10.9 
7/:../07/14 16:35 O. 3 ;;: 1. (1) :;:4.0 -9'~i·;J·~/. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/14 21: :33 -0. 2 :;:1,90 32.0 -'~'~/';'9 . O. 0 O. 0 O. 0 O. 0 O. 0 
71:.107/15 16:57 O. 5 10:::: 20 35. I) -9~/99. O. 0 0.0 o. 0 O. 0 O. 0 
76/07/15 20:lIO -9. 9 :37.70 -9. S"I -S"1999. O. 0 o. 0 0.0 O. 0 O. 0 

3.3-26 
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BAY ANCHOVY 

DENSITV(NO. /1000 CU M ) 

-------------------------------------------------SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC' <EXCLUDING 

DATE (HR:MIN) (1) (CU M) (DEGREES C) (M I CRIJMHOS) EGGS LABVAE LARVAE ..JUVENILES. EGGS) -------- -------- ------ ----------- -------_ ..... _-- - ..... ------ ------- --------- ----------76/06/15 18:50 -0.1 3~·. 60 ~:O. 0 -99';>';>. O. 0 O. 0 O. 0 0.0 O. 0 
76/06/17 16;44 O. 6 48.80 22, 0 -9';>9';1. O. 0 0, 0 0.0 O. 0 0, 0 
76/06/17 20:32 -0. 2 ~:(:" 90 21. 5 -9';;99. 0, 0 o. 0 o. 0 0.0 0.0 
76/06/17 23:02 -0. :::; 4'1. 10 21. 0 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0(:./21 18:43 O. 8 7:::. '10 32. 5 -':1999. 0,0 o. 0 0.0 O. 0 o. 0 
71:../06/21 23: o·~ 0, 3 5:;:.90 28. «) -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0(;./22 17:54 O. 7 75, 10 ~:3. 0 -·;19·~J'~/. 0.0 O. 0 O. 0 0.0 O. 0 
76/06/22 22: 13 O. 6 70. 90 ~i2. 0 -'i"7·'iI·~. O. 0 O. 0 0, 0 O. 0 0.0 
76/(.)6/2':3 16:37 O. 1 62.10 ::::3.0 _";J';J'"iI9. O. 0 O. 0 O. 0 O. 0 O. 0 
76/06/23 21:08 O. 8 70. 50 :':::3.0 -5/':'9';>. o. 0 o. 0 O. 0 0.0 0.0 
76/0~,l24 17: 10 O. 0 56. 60 :::4.0 -·~/·;J99. O. 0 O. 0 O. 0 0.0 O. 0 
76/01:..//4 20;42 O. 8 31. 20 34. 0 -9·:"9·~/. 0.0 0.0 0.0 0.0 0.0 
76/06.130 17:24 O. 2 55. 70 ~:4. I) -9·~/·::J·~/. O. I) 0, 0 18. 0 0.0 18. 0 
76/06.130 21: 16 o .., 

. - 57. 30 34. 0 -9'7·~J'~. 0.0 O. 0 17.5 O. 0 17.5 
76/')7/01 16:29 O. 3 1;.7.50 ~:5. 0 -9·:'J9·~/. 0, 0 O. 0 44. 4 O. 0 44. 4 
7(;./07/01 21:05 O. 1 6~. 50 :;:5. I) ""';/':'1';-"1. o. 0 o. 0 15. 3 0.0 15. 3 
76/07/06 16:53 O. 6 ~:7. 30 3:3.0 -S"J';I";-/";). O. 0 o. 0 O. 0 O. 0 o. 0 
76/07/06 21: 04 O. :3 4(: •. ~:I) :35.0 --;'''r/"'iJ'? O. 0 O. 0 O. 0 O. 0 O. 0 
76.107.107 17:41 O. :3 37. ~:O 34. 5 -99'"il9. O. I) o. 0 26.8 O. 0 26. a 
71;;./07/07 21: 45 O. :3 5~·. 90 :34.5 -~''''i'99. O. 0 O. 0 O. 0 O. 0 O. 0 
71;./07/0:3 16: ;;:5 O. 1 58. J'fC) ~:.:7. 0 _;I;I·;I·~/. O. 0 O. 0 O. 0 O. I) O. 0 
76/07/0:3 21:00 O. 1 63. 60 ;:::1. 0 -9·~:"~/·:". O. 0 O. 0 15.7 O. 0 15.7 
76/1)7/12 16: 3';; O. I) 5·~. 90 ;:::4.5 -'i.I''ir iJ.9. O. 0 O. 0 66. 8 O. 0 66. a 
76/07/12 22:00 O. 7 55. 70 30. 5 -9'"iJ';";J. O. 0 0.0 35. 9 O. 0 35. 9 
76/07/1::; 17: 15 -0. 1 101. 40 31. 0 -';1'1';":". O. (I O. 0 O. 0 O. 0 O. 0 
76/07/13 22:00 O. (;, 1'1. 90 :30.0 -9'~/';I':J . O. 0 O. 0 10. 9 O. 0 10.9 
7b/07.114 16: :!:~ O. :.:: 81.00 :;:4 0 -9999. O. 0 0, 0 O. 0 0, 0 O. 0 
7/.:./07/111 21: 3:3 -0. 2 81. 'iiO :;:2.0 _.~}.~,H;-,,;). O. (I O. 0 24. 4 O. 0 24. 4 
76/07/15 16:57 O. 5 10:3. 20 :':::5.0 -9';":'-:-9. O. 0 o. 0 O. 0 O. 0 0,0 
76/07/1!J 20:40 -9. S"I 87. 70 -9. -;. -';/999. O. 0 O. 0 45. 6 O. 0 45. 6 

3.3-27 
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BAV ANCHOVV 

DENSITV(NO./l000 CU M ) 

-------------------------------------------------SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:MIN> (M) (CU M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE .JUVENILES EGGS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- ----------76/07/20 10:55 -0. 2: 1~, !;OO 28. 0 -99~J9. O. 0 0.0 M.S O. 0 b4.5 
71;..107/'20 11:34 -0. 2: 1:3.80 29. I) -';":::'99. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/20 12: 0·:> -0. ::; 12. 80 30. 0 -';/999. 0.0 0.0 78. 1 O. 0 78.1 
76/07/20 12:47 -0. 3 12. 80 30. 5 -9';19;1, O. 0 0.0 o. 0 o. 0 o. 0 
76/07/20 19:3~ O. 5 26. 70 -9. 9 -99';>9. O. 0 37. 5 37. 5 O. 0 75. 0 
7/;,/07/21) 20:50 O. 2: 27. 10 -9. -;1 -';1';:1';:'9, 0.0 O. 0 553. 5 164.5 733. 0 
76/07/20 23: 17 O. 0 2!5. 90 -9. 9 -9':/';'9. O. 0 o. 0 386.1 77. 2 463. 3 
76/07/21 00:30 O. 0 25. :::0 -9. 9 -9:r'i'·~. o. 0 o. 0 46,5.1 193. 8 658. 9 
7(;,/')7/21 04:40 0, 1 32. 70 26. 0 -·~J'::-J·;19. O. 0 O. 0 305. 8 O. 0 305,8 
76/07/21 O~:~O o ? 32. '1O 26. 0 --;1999. O. 0 O. 0 246. 9 O. 0 246. 9 
71:.,/07/26 17:51 -0. 2: '~5. 40 -';".9 -';1'"it99. 10. 5 Q. I) 471. 7 94.3 566. 0 
76/07/26 21:28 o. 9 11'1. 70 -9. 9 -9',) 9 S"/. O. 0 o. 0 871. 8 1046. 2 1918. 0 
71:.,/07/27 18:30 -0.1 2:=:.70 25. 0 -9·io'il 9. O. 0 O. 0 843. 9 42. 2 886.1 
7(;·.'07/27 I';': 46 O. 2 28. 70 2~. 0 -9S"/~/';1. 209. 1 O. 0 348. 4 418. 1 766.~ 
7/:../(1] /27 22:50 O. ')1 :;:0. 20 25. t) -~/·;:>9';I. 66. 2 O. 0 761. I:;, 662. 3 1423.9 
76.107/2:3 00:05 1.0 :;:4.40 25. 0 -·i·~)~/·~. 87. 2 87.2 610. 5 872. 1 1~69. 8 
71,;./0[::./02 11: 45 -0. 1 16. 50 :2~":;. 0 -99':19. O. 0 O. 0 1:,,06.1 O. 0 606.1 
76/0:=:/02 13:45 O. 4 19. GO 2!:~. 5 --~"i!,?':';.j9 , O. 0 51. 3 564. 1 O. 0 615. 4 
76.10:3/02 14:40 O. i 19. 20 2~. 5 .... 9·;-19·~. O. 0 o. 0 1145. :3 0.0 11'15.8 
7·~ . ./O;3f02 1:::;:30 o. 9 1';'.90 25. 5 -';1999. O. 0 o. 0 1256. 3 O. 0 1256. 3 
71:.·/0::;:/03 11: 12 -0. 'I 32. 60 2~j. 0 -99';'19. O. 0 O. 0 521. 5 O. 0 521. 5 
76.11)8/0.3 12: 18 -0. :;: :31. 70 25. 0 -9':'199. O. 0 0.0 473. 2 o. 0 473.2 
76.10:;.10 "3 1~:: 58 O. 7 3:3.40 2~1. 5 -'?"I'?·'.;i';I. o. 0 104. 2 599. 0 O. 0 703. 2 
76.108/03 20: 15 O. 5 35. C,O 25. 5 -';.f';'i';'i9. O. 0 280. <) 477. 5 84.3 842. 7 
76.10~:.f(.J3 23:26 ··0. :2 ;:::4.1)1) 2~;. 0 -S'I'~i';I';). O. 0 O. 0 1029. 4 411. 6 1441. 2 
76/(;8/04 00: ~:::: -0. :2 :;:4. 21) 2~'. 0 -·~/·;)9·:'I. O. 0 O. 0 467. 8 233. <) 701. 7 
76/(1:;;:;0,1 04:2:- O. 7 30. t;I\) 2~~~. 0 -·"i'·~i99. O. 0 O. I) 11<;"'7.4 129. 4 1326. 8 
76fO:3/01\- 05:32 O. 7 ::::1. ~I) 25. 0 -9';;';)":.1. o. 0 o. 0 793. 7 31. 7 825. 4 
7 (;'/1):::/0·1 1~:07 o. 3 1~. 70 2e,.0 -99';i'? O. 0 o. 0 1';> 1. 1 O. 0 191. 1 
7t./0:;:.I04 15:58 O. ~ Ie .. 40 26. 0 -99·~r~. O. 0 O. 0 O. 0 O. 0 0.0 

3.3-28 
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( 

BAY ANCHOVY 

DENSITY(NO./I000 CU M ) 

-------------------------------------------------
SAMPLE TOTAL 

tIl'1~ ~ TIDE VOLlJI'iE TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 
DATE -(HR': MIN). (M) (elJ M) (DEGREES C) ( 11 I CROMHOS ) EGGS LARVAE LARVAE JUVENILES EGGS) 

-------- ~----7-- ------ ----------- ------------ -------- ------ --------- ----------
7/;,/08/04 . -.,:16: 43 O. 8 16. 10 26. 5 -9·ij·;>9. O. 0 o. 0 124. 2 0.0 124. 2 
761'0:3/04 .': '17:·36 O. 8 16. 40 26. 5 -99·;1·~. O. 0 o. 0 122. 0 O. 0 122. 0 
7/;,/0:3/04 19:20 O. 8 1:3.60 21.: .. I) _·~~J·;I·;I. O. 0 o. 0 215. 1 0.0 215. 1 
76/('8/04 20: 10 O. 7 14. 70 26. 0 -~/S·9·;I. 0.0 0.0 340. 1 0.0 341).1 
7/.:./0:::/0'1 20:~2 O. 5 14. 10 26. 0 -~"'·"·:I'ii. 0.0 o. 0 425. 5 141. S 567. 3 
76/(';';:/05 14:!!.i4 -0. 1 1:2.90 26. I) -9999. O. 0 O. 0 77.5 O. 0 77. 5 
7::>lc);3/0!j . 1~:49 O. 2 1:3.30 26. 0 -';'""9';":1. O. 0 O. 0 O. 0 O. 0 O. 0 
76/08.11)5 16:34 O. 4 13.80 26.0 -';''i'";/9. o. 0 o. 0 217.4 0.0 217.4 
76/0:3/05 17:39 O. 7 14. 60 26. 0 -9';:":'1';>. O. 0 O. 0 411. 0 O. 0 411. 0 
76/0:3105 19:28 O. 9 14. SO 26. 0 -'i'999. O. 0 o. 0 5~1. 7 O. 0 551. 7 
7/.:.f(y3/05 20:23 ().8 1'1. SO 26. <) -·;J'~;';19. O. 0 O. 0 827. 6 275. 9 1108.5 
76/0::;/05 21: 16 o 0::. 

• OJ 14. 30 26. 0 -'"iJ5'99. O. 0 0.0 559. 4 209. 8 769. t 
76/f):;:/17 11:22 -0. 3 37. 70 -9. 9 -9999. ().O o. 0 O. 0 o. 0 0.0 
71;./0:"-:;/17 12:33 O. 0 30. 00 -9. -;'I -·~JS"/·;19. O. 0 o. 0 O. 0 O. 0 0.0 
76/08/17 18: 3';"1 O. ~ 32. 50 26. 5 -';1999. O. 0 O. 0 O. 0 O. 0 0.0 
76108/17 19:::;0 O. 3 32. 00 26. 0 -9''iJ99. O. 0 o. 0 0.0 62. ~ 62.5 
76·/08/17 .-"..,. ..... ,.., 

.:. ..... 4 ....... -0.1 31. 20 25. ~ -9';/9"·). O. 0 O. 0 O. 0 64.1 64.1 
76/(f;:,/17 23:30 O. 0 2',.30 25. 5 -9999. O. 0 0.0 102. 4 0.0 102. 4 
76/08/1:3 04:41 O. 5 34. /.:.0 2~t. 0 -;199',), O. <) O. 0 O. 0 0_ 0 0.0 
76/0:;:118 05:47 O. 5 33. 60 25. 0 -';I'"it 9 ';1. O. 0 O. 0 O. 0 O. 0 O. 0 
n·/08.f24 1:3: 50 O. 8 124. 00 25. 5 -99·r/·~/. O. 0 o. 0 32. 3 O. 0 32.3 
71.:·/08/24 22:50 O. 8 2:::,80 25. 0 -·~'9·~-;J. O. 0 O. 0 104. 2 O. 0 104. 2 
76/08/25 03: 16 -0. 3 2'1.40 24. I) 5:300. O. 0 O. 0 0.0 73.0 73. 0 
76/08/31 10:55 -0. 3 3:;:.00 23. 2 4500. O. 0 0.0 O. 0 0.0 O. 0 
7/;'/0::::f31 18: 19 -9.9' 2:2.60 24. 0 5270. 0.0 0.0 30. 7 O. 0 30.7 
76/08/::::1 23:03 -0. 1 32. 70 ..,.-:. 0. 

_'J. ,..,. S610. O. 0 O. 0 397. 6 0.0 397. b 
76/09/01 05:53 O. ::: ::::7.50 23. 2 5070. O. 0 O. 0 1'::'''' ? ....,.J . ..:.I 0.0 133. 3 
76/09/07 11:49 -·ii. 9 38. 1() -9. ';' -S"J9·~·~"'. O. 0 O. 0 105. 0 26. 2 131. 2 
76/0'1/07 1:::::45 -0. 2 3:3.00 23. 1 3740. O. 0 O. 0 308. 0 60. b 363. 6 
76/09107 22:24 o ,-. .0 32. 40 22. ~I 3700. O. 0 O. 0 30. 9 O. 0 30. 9 

3.3-29 



/.---.... 

( ( ( 

BAV ANCHOVY 

DENSITY(NO. 11000 CU M ) 

SAMPLE TOTAL 
TIME TIDE VOLUNE TEMF'ERATURE . CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR: tHN) (M) (CU t1) (DEGREES C) ( M I CR0/'1HOS ) EGGS LARVAE LARVAE JUVENILES EGGS) 
-------- -------- ------ _ .... ---------- ------------- -------- ------ --------- ------.... _--
7MQ?/03 05: 4·4 O~ 2 33. '~/O 22. 4 3480. O. 0 O. 0 147.5 29. 5 177.0 

3.3-30 



./"---....\ 

( ( 
( 

CLUF'EIDS 

DENSITY(NO. /1000 CU M , 

-------------------------------------------------SAMPLE TOTAL 
TIME TIDE VOLUl'lE TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (CU M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE .JUVENILES EGGS) -------- -------- -..... ---- ----------- ------------ -------- ------ --------- ----------
76/06/15 H3:50 -0. 1 :;:6.60 30.0 -r;"l999~ 0.0 O. 0 0.0 O. 0 O. I) 

76/06/17 16:44 O. 6 48. 80 22. 0 -·~·799. O. 0 O. 0 20.5 O. 0 20. 5 
71;../06/17 20:32 -0. 2 3c .. ';/0 21.5 -;/";I';>S"/. O. 0 0.0 0.0 0.0 o. 0 
76/06/17 2::::: 02 -t)o 3 4'\-. 10 21. (,) -9·,I'iI ·;J. O. 0 O. 0 22. 7 0.0 22.7 
76/06/21 18:43 O. f.;: 7:::.40 32.5 --;I'~/';/:'. O. 0 O. 0 O. 0 0.0 0.0 
71:../06/21 23:06 O. ::; ~:~. *;t\) 28.0 - '~/';J ';"il. O. 0 O. 0 67. 9 O. 0 67.9 
76/0';·,/22 17:~4 O. 7 75.10 33. 0 -'7';1';1';'. O. 0 O. 0 2e·.6 O. 0 ;Z6.6 
76/06/22 22: 13 O. 6 70. -;/Q 32.0 -9·;1·~/·;:-/. O. 0 O. 0 O. 0 O. 0 O. 0 
76/01;.f'23 11:..: 37 O. 1 62. 10 ::;::3.0 -;1'?·~/9. O. c) O. 0 O. 0 O. 0 0.0 
7 f:../(j 61 2:3 21: 08 O. 8 70. ~O ::!:;:::.O -9"il·~i·~i. 0.0 O. 0 14.2 O. 0 14. 2 
7/:.o./0f;·/24 17: 10 O. 0 56. 60 34. 0 _·~J·~/';I';;. O. 0 0.0 17.7 O. 0 17. 7 
71:../06/74 20:42 O. 3 ~1. 20 :::4. 0 -";J':"9''iI. O. 0 O. 0 0.0 O. 0 O. 0 
76/0.';,/~:0 17:24 O. 2 55. 70 34. 0 -'~';:I''il'~. O. 0 O. 0 0.0 O. 0 0.0 
76/0 ,:"/:":i 0 21: 10 O. 2 57. 30 34. I) -';)'~J·~/9. O. 0 O. 0 17.5 O. 0 17.5 
71;./07/01 16:29 0.3 67. 50 :::5. I) -9~"3i";l. O. I) O. 0 14. 8 O. 0 14.8 
71:../07/01 21:05 O. 1 6~;. 50 :;:5.0 '-S";I·;"~/. O. 0 O. 0 I). 0 O. I) O. 0 
71:../07/01;,. 16:!:i3 O. 6 37. :;a) 3:3. 0 -'"i'9'~t';J: O. I) O. 0 O. 0 O. 0 I O. 0 
76/07/06 21:04 o .. ~ 46. :;:(1 ~:~i. 0 -~/·:"9·;r. O. 0 O. 0 O. 0 I). 0 O. 0 
76/07/07 17:'11 O. 8 37. :;:0 :';:4. 5 -,-;,.?-199 , o. 0 0.0 o. 0 O. 0 0.0 
76/C.>7/07 21: 45 O. 8 ~6, $'0 2:4. ~ -9999. O. 0 0.0 35,1 O. 0 35. I 
76/07/08 11:.·: 35 O. 1 5:3.40 37. I) -';199';:', O. I) 0.0 O. 0 O. 0 0.0 
71:.'/1)7/08 21:00 O. 1 1:,3.1:..0 31.0 -~/999. O. 0 O. 0 47. 2 0.0 47.2 
76/1)7/12 16:39 O. 0 ~·:'I. ·~/O :34. 5 -';J9';I'~, O. 0 O. 0 O. 0 lb. 7 16. 7 
76/07.112 22:00 O. 7 ~5. 70 ~:O. 5 -·~999. O. 0 o. 0 8";1.8 O. 0 69.S 
76/07/13 17: 15 "';0. 1 101. 40 81. I) -';:1':"''iJ'il. O. 0 O. 0 9. 9 O. 0 9. 9 
76/07/13 22:00 O. 6. 91. ';it) :30.0 -'r'·;)9·~/. O. 0 O. 0 O. 0 O. 0 O. 0 
n./07/14 16: :;:~ O. :;: 81. 00 ~:4. 0 -9'";/9';", O. 0 O. 0 O. 0 O. 0 O. 0 
7(;;./07/14 21: ;:::3 -0. 2 ::::1.90 ~:2. 0 -'~'9'~i'~) . O. 0 O. 0 12. 2 O. 0 12. 2 
76/07/15 16:57 O. 5 103. 20 3S. 0 -99';1';1. O. 0 O. 0 O. I) O. 0 O. 0 
76/07/1~ 20:40 -9. 9 ':;:7.70 -9. '7 -"i'99·~i. O. I) 0.0 O. 0 O. 0 0.0 

3.3-31 



( - .'-.~ ....... 

( 

t.lHITE PERCH 

DENSITV(NO./I000 CU'M ) 

-------------------------------------------------SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (CU M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE .JUVENILES EGGS) -------- ---.... ---- _._---- ----------- ------------ .... ------- ------ --------- ----------76/06./15 18:50 -0.1 36. 60 30.0 -9'';15/9. O. 0 O. 0 O. 0 0.0 0.0 
76/06/17 16:1'\4 0.6 48. 81) 22.0 --;r;"/~'9. 0.0 O. 0 O. 0 0.0 O. 0 
76/06/17 20:32 -0. 2 30.9c) 21. 5 -999·~. 0.0 O. 0 27.1 O. 0 27.1 
76/06/17 23:02 -0.3' 44.10 21. 0 -9~/9·~. O. 0 O. 0 6S. 0 O. 0 68. 0 
76/06/21 18:43 O. 8 78. 40 32.5 -99·~9. O. 0 0.0 12.8 O. 0 12. 8 
76/06/21 23:06 O. 3 5:3. "?O 28. I) -99';/9. O. 0 o. 0 50. 9 0.0 50. 9 
76/06/22 17:54 O. 7 75.10 3:3.0 -9';199. O. 0 0.0 13. 3 O. 0 13. 3 
76/06'/22 22: 13 O. 6 70. ';'0 32. 0 -999·~. O. 0 O. 0 42.3 O. 0 42.3 
76/01;·/23 16:37 O. 1 62.10 :::3.0 -~/·~J~/9. O. 0 o. 0 o. 0 O. 0 O. 0 
71;;,/(J6/23 21; 0:3 O. 8 70. 50 :;:3.0 -9·'i'99. O. 0 o. 0 0.0 O. 0 0.0 
71;·/06/24 17: 10 O. 0 56. 60 34.0 -9999. O. 0 0.0 O. 0 o. 0 O. 0 
76/0!.-,/24 20:42 O. 8 51.20 34. 0 -9·;/9·~. O. 0 19,5 39. 1 O. 0 58. b 
76/(J!:../-:;':O 17: 24 0.2 ::;5. 70 34. 0 ~~J9·~/9. O. 0 O. 0 35. 9 O. 0 35.9 
76/06/:30 21: 16 O. 2 57. 30 ~H. 0 -9';;99. O. 0 O. 0 34. 9 O. 0 34, 9 
76/(,7/01 16:29 O. 3 67. 50 ;:::5.0 -5/;J';i';>. O. 0 O. 0 14. 8 0.0 14. 8 
71:.I(J7/01 21:05 O. 1 65, 50 ':::5.0 -9999. O. 0 O. 0 122. 1 O. 0 122: 1 
76/(.;7/06 lc.:~3 O. I:. 37. 30 ::3:3. 0 -';I''i'';/9. O. 0 O. 0 O. 0 0.0 O. 0 
76/(:7/0;;' 21:04 O. 8 46. ::::0 3:]. 0 -S"J'?99_ O. 0 O. 0 O. 0 0.0 O. 0 
76/('7/07 17:41 O. 8 ':;.:7. ::=:0 :;:4. 5 -o;'l';.i·;.i9. O. 0 O. 0 O. 0 O. 0 O. 0 
76/(,7/07 21: 45 O. 8 ~(:I. 90 34·.5 -9$'99. O. 0 O. 0 52. 7 0.0 52. 7 
76~07/0;3 16:3:::; O. 1 5:=:,40 '37. (I -~/~'·'i/9. O. 0 O. 0 O. 0 O. 0 O. 0 
76/C7/0'3 21: 00 O. 1 63. 60 ':::1. 0 -·'iI·;'·"iI·~. O. 0 o. 0 31. 4 O. 0 31. 4 
71:./(7112 16:39 O. 0 5';i,90 -:;';4.5 -5'9';J9. O. 0 O. 0 0.0 O. 0 O. 0 
76/(7/12 22:00 O. 7 ~5. 70 ::'::0.5 -9''iJ99. O. 0 O. 0 O. 0 O. 0 O. 0 
7(:./(·7/1-'3 17: 1~ -0. 1 101. 40 ':;.:1.0 -'i!''i''-;I''iJ, O. 0 O. 0 O. 0 0.0 O. 0 
76.f(,7113 22:00 O. 6 91. '~IO '::;0.0 -';I''iJ9''iI. O. 0 O. 0 10. 9 O. 0 10. 9 
76/(07/14 16:3~ o -:. • ..;;0 ::1.00 ':::4.0 -9~/·~r;:J. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/14 21:33 -0. 2 91. 90 32. 0 -9·~/9·? O. 0 O. 0 O. 0 O. 0 O. 0 
7(:.1(·7/1-:; 16:57 O. 5 1)3.20 ::::5.0 -5/'~";I9, O. I) O. 0 O. 0 0.0 0.0 
76f(,7/1::; 20:40 _.". ',' ;;7. 70 -9. 9 -9·~/'il·~. O. 0 O. 0 O. 0 11. 4 11.4 

3.3-32 
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( ( 

WHITE PERCH 

D~NSITY(NO./l000 CU H ) 

-------------------------------------------------SAMPLE TOTAL 
TIME TIDE IIOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

[lATE (HR' MIN) (M) (eu 11) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE .JUVENILES EGOS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- ----------7-';../t:11 /~,) 10:'j~ -0. 2 1~. 50 28. 0 -99·~9. 0.0 O. 0 0.0 O. 0 0.0 
7,;,. "'07 I ,::,) 11 ·34 -0. 2 13. SO 29. 0 -9999. O. 0 O. 0 O. 0 0.0 0.0 
7~~/O:'2t) 12.09 -0. :3 12.$0 30. 0 -,;r?99. O. 0 O. 0 O. 0 O. 0 O. 0 
7,;;'/.)71 :!.) 12:47 -0. 3 12. 80 30. 5 -9'7'99, O. 0 O. 0 O. 0 O. 0 0.0 
11;, l"j7 1"2.) 1'~: :::;~ O. ~ 26. 70 -9. 9 -99','9. O. 0 O. 0 0.0 o. 0 0.0 
76/071 :1;' ~,): !:jO O. 2 27. 10 -9. 9 -9'~1'~/9. O. 0 0.0 0.0 0.0 0.0 
7~·/f)7 /'::0 23: 17 O. 0 25. 90 -9. 9 -·~9'~19. O. 0 0.0 O. 0 0.0 O. 0 
76j")i'/~1 0'): ·::0 O. 0 2~. 80 -9 .. ~ -9·;lS"'~. 0.0 0.0 O. 0 O. 0 O. 0 
71·/' j7.' 21 04;40 O. 1 32. 70 26. 0 --;'/9·?9. O. 0 O. 0 O. 0 0.0 O. 0 
71;'/':17/:21 O'5:"jO O. 2 32. 40 26. 0 -9999. O. 0 O. 0 O. 0 O. 0 0.0 
71::./.)7/26 17;~1 -0. 2 95. 40 -9. 9 -S";'~~/9. O. 0 O. 0 O. 0 0.0 0.0 
76h)7126 21:28 O. 9 114. 70 -.~. 9 -51999. O. 0 0.0 O. 0 8. 7 6. 7 
76/.)7/27 1~:30 -0.1 23. 70 25. 0 -9';""9';'. O. 0 O. 0 O. 0 O. 0 0.0 
76/')7/27 I';'; 46 O. :2 2:=:. 70 25. 0 -9999, O. 0 O. 0 O. 0 O. 0 0.0 
71:..1(17/27 22:~O O. 9 30. 20 25, 0 -·"i.'·~·;-;9. O. 0 O. 0 O. 0 O. 0 0.0 
7/;'.107/2::; 00:05 1.0 34. ''to 25. a -9999. o. 0 O. 0 O. 0 O. 0 O. 0 
76.1(J::;/()2 11:45 -0.1 11:. •. ~o 25. 0 -'~"I''i''? O. 0 O. 0 O. 0 O. 0 O. 0 
76.10@/02. 13:45 O. 4 1';'.50 25. 5 -;"-:"'-;"'9. O. 0 o. 0 0.0 0.0 0.0 
76/08/02 14: 4,) O. 7 19. 20 25. 5 -9999. O. 0 O. 0 O. 0 0.0 O. 0 
76/()S:,I02 15:30 0.9 1';'.90 25. 5 -9999. O. 0 0.0 0.0 0.0 0.0 
71;.1(,,;::/(» 11: 12 -0. 4 32. 600 25. f) -99·~/9. O. 0 o. 0 O. 0 O. 0 O. 0 
76/(f,:f03 12: I::; -0. 3 31. 70 25. 0 -9·~)·~/·~. O. 0 o. 0 o. 0 o. 0 0.0 
76.1Cf.:f0.3 1:::: 58 O. 7 ;::::.40 2!:i. 5 -99·~9. O. 0 O. 0 O. 0 o. 0 o. 0 
76/08/03 20: 1::; O. 5 ':3~. (:·0 2!5.5 -9S)99, O. 0 O. 0 O. 0 O. 0 O. 0 
76/0:=:/(1·3 23:26 -0. 2 34. 00 2~j. 0 -S'19·~"? O. 0 0.0 0.0 O. 0 O. 0 
76/08/04 00: 3:3 -0.2 ;;:4.20 25. 0 -999-;1, O. 0 O. 0 O. 0 29. 2 29. 2 
7(:·/0:3/04 04:25 O. 7 :30.90 25. 0 -9';/99. O. 0 O. 0 0.0 O. 0 O. 0 
76/0';:/04 05:32 O. 7 ;31. 50 25. 0 -9';/99. O. 0 O. 0 O. 0 0.0 0.0 
76/08/04 15:07 O. ::; 15. 70 26.0 -99';'9. O. 0 O. 0 O. 0 O. 0 0.0 
76/0;3.104 15:58 O. ::; :t6. 40 26. 0 -9';;99. O. 0 O. 0 0.0 O. 0 0.0 

3.3-33 
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( 

STRIPED BASS 

DENSITV(NO. 11000 CU " ) 
-------------------------------------------------SAMPLE TOTAL 

TII'tE TIDE VOLUl'lE TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 
Df-\TE (HR:MIN> (1'1) (CU 1'1) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE .JUVENILES EGGS) 

-------- - .... ------ ------- ----------- ------------ -------- ------ --------- ----------
76/06/1:; 18:50 -0.1 36. 60 30. 0 -99';>9. 0.0 0.0 0.0 0.0 0.0 
71:./(1/.:...' 1 7 1{:':44 O. 6 48. SO 22. 0 -9999. O. 0 O. 0 184.4 0.0 184. 4 
76/06/17 20;32 -0. 2 36. S'/f) 21. 5 -0;19';/9. 0.0 O. 0 162. 6 0.0 162.6 
76/(1/:../17 23:02 -0.3 4·1. 10 21. 0 -9·7·?9. O. 0 o. 0 181. 4 O. 0 181. 4 
76/01:.../21 18:43 I). S 7:3.40 32.5 -$'9';19. O. 0 O. 0 12.8 O. 0 12.8 
76/0/:../21 23:06 O. 3 ~8. S"/Q :2:3. 0 -'7'7':/9. 0.0 0.0 101.9 O. 0 101. 9 
7(;,/06/22 17: ~':;4 O. 7 75.10 33. 0 -·~9·;)9. O. 0 0.0 0.0 0.0 O. 0 
7{:'/C6122 22; 13 O. 6 70. 'i"JO 32. «) ~S'J·?';19. 0.0 O. 0 56. 4 0.0 56,.4 
71:../01;.,/23 16:37 O. 1 62. 10 33. 0 -99;/9, O. 0 O. 0 O. 0 0.0 O. 0 
71:../0/:,./23 21: 03 o .-. .0 70. 50 :::3.0 -·;I'~r:'J9. O. 0 o. 0 28. 4 O. 0 28. 4 
76/CJo!,/24 17: 10 O. 0 5';' .. /:.·0 34. I) -S"J';J'?"~. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0(-./24 20:42 O. S 5!. 20 34. 0 -·~·:,:'·n. O. 0 0.0 O. 0 O. 0 O. 0 
76/06/30 17·: 24 O. 2 55. 70 34. 0 -99','9. O. 0 O. 0 0.0 O. 0 O. 0 
76/0/;,./30 21: lh t). :2 !.i7. :;a) ~H. 0 -;/999, O. 0 O. 0 122. 2 O. 0 122. 2 
76/07/0.1 16:29 O. :3 67. 50 :!:5.0 -~:"S't99. O. 0 O. 0 14. $ O. 0 14.8' 
76/07/1)1 21: 00 O. 1 65. 50 :;:5. 0 -'~~J';I'"iI. O. 0 O. 0 122. 1 O. 0 122. 1 
76/07/01:- 16:53 O. 6 37. 30 33. 0 -'"iJ·r·~J9. O. 0 O. 0 O. 0 O. 0 0.0 
71;./07/01;.. 21:04 O. 8 46. 30 :;:5.0 -9';")19. o. 0 o. 0 4'" ? ...,.. - O. 0 43. 2 
76/07/07 17:41 0.8 :;:7. ~:i) :';:4.5 -999'''. O. 0 O. 0 26. 3 0.0 26,.8 
76/07/07 21: 45 0.8 56. 90 34. 5 -'i'99'~. O. 0 O. 0 17.6 O. 0 17.6 
76/07/03 16:35 O. 1 '5:::.40 ~':7. 0 -~/99'~, O. I) o. 0 I). 0 O. 0 O. 0 
76/')7/0:3 21: 00 O. 1 /;..3.1:.·0 31. 0 -9·~'r9. 0.0 O. 0 31. 4 15.7 47.1 
76/07112 16:39 O. 0 5';', ~iO 34. 5 -9'::'99. 0.0 o. 0 0.0 O. 0 0.0 
7/;./07/12 22:00 O. 7 ~55. 70 :;:0. 5 -99·iJ·~"). I). 0 o. 0 0.0 35. 9 35. 9 
76/07/1-:': 17: 15 -0. 1 101. 40 31. 0 -9';199. O. 0 O. 0 O. 0 0.0 0.0 
76/07/13 22:00 O. 6 91.90 30. 0 -995'·',}. O. 0 O. 0 10. 9 O. 0 10.9 
76/07/14 16.: 35 O. 3 81.00 34. 0 -9999. O. 0 o. 0 0.0 o. 0 O. 0 
76/07/14 21: 33 -0. :2 81. 90 32, 0 -9·i"!'''·i"!. 0.0 O. 0 o. 0 O. 0 O. 0 
76/07/15 16:57 O. 5 11):3. 20 35. 0 -999'7. O. 0 O. 0 o. 0 O. 0 o. 0 
76/07/15 20:40 -9. 9 87. 70 -9. 9 -9995/, O. 0 O. 0 0.0 O. 0 0.0 

3.3-34 
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( ( ( 

BAY ANCHOVY 

DENSITY(NO. /1000 CU M ) 
-------~-----------------------------------------SAMPLE TOTAL 

TIME TIOE VOLIJI'1E TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 
DATE (HR:MIN) (H) (CIJ M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE .JUVENILES EGGS) -------- -------- ------ ----------- ------------ -------- ------ --------- ----------

76/0/~/15 18;50 -0.1 36.6.0 30. 0 -9~/9t;>. O. 0 O. 0 O. 0 O. 0 O. 0 
76/06/17 16:44 O. I:. 48. 80 22. 0 -9·~9·? 0.0 O. 0 O. 0 O. 0 O. 0 
7f;,/C)61 1 7 20:32 -0. 2 36. 90 21. 5 -9999. O. 0 0.0 o. 0 o. 0 o. 0 
76/06.117 23:02 -0. ::: 44.10 21. 0 -99519. O. 0 O. 0 O. 0 O. 0 O. 0 
76./06/21 18:43 O. :3 7~:. 40 :;:2.5 -';"?'i"'i'. o. 0 0.0 O. 0 O. 0 0.0 
76/01.,/21 23:06 ('03 58. S"/O 28. 0 -'~/'~/9'~ . O. 0 O. 0 0.0 O. 0 O. 0 
76.106.122 17:54 O. 7 75.10 33.0 -';1';:0;";>. O. 0 O. 0 O. 0 0.0 O. 0 
76/06/22 22: 1:3 O. 6 70. -;/0 32. 0 -~/·~'9'~. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0·';./23 16:37 O. 1 O!:.2.10 3:~:. () -999'~J. O. 0 O. 0 O. 0 O. 0 O. 0 
76/06123 21: 0::: O. a 70. :;;0 :'::3.0 -5J'~/5J'y . 0.0 O. 0 0.0 O. 0 0.0 
76/06/24 17: 10 O. 0 56. C.O :'::4.0 -'i'S"/~J'~. O. 0 O. 0 O. 0 0.0 0.0 
76/06/'}4 2.): 42 O. 8 31. 20 34. I) _';-";-1-;"7. O. 0 O. 0 0.0 0.0 O. 0 
76/06/30 17;24 o ? 55. 70 .34.0 -9·;19·~/. O. 0 O. 0 18. 0 O. 0 18.0 
76/06/:;:0 21: 16 o ? . ~ 57. 30 34. 0 -·;I·'i'·~J·~. O. 0 o. 0 17.5 O. 0 ·17.5 
76/07/01 16: 2-;1 O. 3 1:..7. 50 35. 0 -·"i'·"i.'·;I·~/. O. 0 O. 0 44. 4 O. 0 44. 4 
71:./07/01 21:05 O. 1 65. 50 ::::3.0 -';'999. O. 0 O. 0 15. 3 O. 0 15.3 
76/07/06 16:53 0.6 ~:rl. 30 3:3.0 -9·~9·:'''J. O. 0 O. 0 O. 0 O. 0 O. 0 
76/()7/06 21: 04 O. 8 Ill:... 30 ::::5.0 -"~/9·'i.19. O. 0 O. 0 O. 0 0.0 o. 9 
76/07/07 17:41 O. :3 :37.30 34. 5 -99'";,)9. O. 0 O. 0 26. e o. 0 26. 8 
76/07/07 21;45 O. 8 5l: .. ,~,o 34. 5 -·"il999. O. 0 O. 0 O. 0 O. 0 O. 0 
7c·/07/0:3 16:35 O. 1 5:3. 110 '37.0 _·~/·~J·~I'~. O. 0 O. 0 o. 0 O. 0 O. 0 
7/:./07/0::: 21: 00 O. 1 1;.3.60 31. 0 -99',;i9. O. 0 O. 0 15. 7 O. 0 15. 7 
76/07/12 16: 3'~ O. 0 5'1. '"il0 34. 5 -99'-;..19. O. 0 O. 0 66. e O. 0 66. a 
76/07/12 22:00 . 0.7 55. 70 ::::0, !3 -9·~J"~)·"iJ . O. 0 o. 0 35. ';I O. 0 35. 9 
76/07/13 17: 15 -0. 1 101. 4·0 :;:1. 0 -·~J·;;i·:'j9. O. 0 o. 0 o. 0 0.0 O. 0 
76/07/13 22:00 O. 6 . 91. 90 :30.0 -99';I·~/. O. 0 O. 0 10. 9 0.0 10.9 
71:./07/14 16:3~ O. 3 :::1.00 ::;:4. (I -·:'J'~)·"iJ9. O. 0 O. 0 O. 0 O. 0 O. 0 
71:./07.114 21: ::;:3 -0. 2 ::::1.90 :32.0 -9'~/·~j9. O. (I o. 0 24. 4 O. 0 24. 4 
76/07/15 16:57 O. 5 103. 20 :~:5. 0 -'~/9'~'i9, O. 0 o. 0 O. 0 o. 0 O. 0 
71:../07/15 20:40 -'r.9 :37.70 -5/,9 -';'99''', O. 0 O. 0 45. 6 O. 0 45. 6 

3.3-35 



/'-", 

( 

BAY ANCHOVY 
DENSITV(NO. /1000 CU M ) 

-------------------------------------------------SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIV ITY YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (11) (CtJ M) (DEGREES C) (MI CROfwIHO$) EGGS LARVAE LARVAE JUVENILES EGGS) 
-------- -------- ------ ----------- ------... _ ..... --- -------- ------ --------- ----------
76/07/20 10:55 -0. 2 15.50 28. 0 -9·n9. O. 0 O. 0 64. 5 O. 0 64.5 
76.107/20 11: 34 -0. 2 13. 80 2;1,0 -S'J·~99. O. 0 O. 0 O. 0 O. 0 o. 0 
76.107/20 12:09 -0. 3 12. i;H) 30. 0 -'il S'J 99. 0.0 O. 0 78. 1 0.0 78.1 
71;./c)7.120 12;1\7 -0. :3 12. 80 30. 5 -9'7'S'J9. O. 0 O. 0 0.0 O. 0 O. 0 
76FJ7/2·) 1'?: 3:; O. 5 26. 70 -9. 'y -'~I·;'·'i';I. O. 0 37. 5 37. 5 0.0 75. 0 
76/07/20 20:50 o ? 27.10 -9. 9 -9·Y·Y·:'>. 0.0 0.0 5~):3. 5 184.5 738. 0 
76/07/20 23: 17 O. 0 25. 90 -9 .. :.> -·~/'i'99. O. 0 O. 0 386.1 77. 2 463. 3 
76/(17/21 00:30 O. 0 25. 80 -9. 9 -J/·~'iI·'iJ. O. 0 O. 0 465.1 193. 8 658. 9 
76.107/21 04:40 O. 1 32. 70 26. I) -9·::"1·;1'~/. 0.0 O. 0 305.8 O. 0 305. a 
76/')7/21 05:50 O. 2 32. 110 2(;·.0 -9';199. O. 0 0.0 246. 9 O. 0 246. 9 
76/07/26 17:51 -!).2 ·;/~. 40 -9. ';1 , -9';''"199. 10.5 0.0 471. 7 94.3 56·4.0 
76/07/26 21: 28 O. 9 1111. 70 -9.9 -';1'":.)';:"19. O. 0 O. 0 871. a 1046. 2 1918. 0 
76. / 07.127 1;:3:.30 -0. 1 23. 70 25. 0 -9·~/9,? O. 0 O. 0 843. 9 42. 2 886. 1 
76/(J7/27 1-;': 116 o. 2 28.70 25. 0 -95/·:'I·~J. 209.1 O. 0 348. 4 418. 1 766.:5 
76.'07127 22;50 O. 9 30. .20 25. 0 -~/9·r9. 66. 2 0.0 761.6 662. 3 1423.9 
76./ 07/28 00:05 1.0 :;;4.40 25. 0 -·~·;J::J~/. 87. 2 87. 2 610. :5 872.1 1569. 8 
76/0:3/02 11: 45 -0. 1 16. 50 25. 0 -99';1':;. O. 0 O. 0 606.1 O. 0 606.1 
76.10:::/02 13:45 O. 4 19.50 25. !3 --;':999. O. 0 51.3 5~A. 1 O. 0 615.4' 
76/,);:;/02 14:1)0 ().7 1·~. ::W 27J.5 -.~.;,,;I'::;. 0.0 0.0 1145.8 0.0 1145. a 
76/0;3/02 1::';:30 (1.9 19.90 ·,e:- roo 

.... J .• J -9':'199. O. 0 O. 0 1256. 3 0.0 1256. 3 
76.108/03 11: 12 -0. 4 32. /.:.0 2~t. 0 -·;J·~9-;:. O. 0 0.0 521.5 O. 0 521. 5 
71:../0:;:/0.'3 12: 18 -0. :::: :31. 70 25. 0 -'i'?J'7."'9. O. 0 O. 0 47:3.2 O. 0 473. 2 
76/08/03 1:2.: 58 O. 7 3:=;:. '10 2~, 5 -99'~/9. O. 0 104. 2 599. 0 O. 0 703. 2 
76/')8/0.3 ! 20: 15 O. 5 ::::5.60 25. 5 --;J·;I'~/9. O. 0 280. 9 477. 5 84. 3 842. 7 
71;. ~\);3/0;; 2~:; 26 -0. 2 -::::4. 00 2~. 0 -':"';'99. O. 0 O. 0 1 ()2·;I. 4 411. 8 1441. 2 
7 ~./O;::.lO4 00: 3:::: -0. :1 34.2.) 2~j. 0 -99·~"'9. O. 0 O. 0 4/;.7. 8 2:::::3.9 701. 7 
76.108/04 04; 2~:'; O. 7 30. 'iiO 25. 0 -·;"::I'~J9. O. I) O. 0 1197.4 12':'>.4 1326. 8 
71;./0:3/04 O~:32 O. 7 31.50 25. 0 -·7'·~"'·'~'9. 0.0 O. 0 7';"':3.7 31. 7 825. 4 
76./0:::104 1~;07 O. :3 15. 71) 26. (I -5'999. O. 0 O. 0 1'71.1 O. 0 191. 1 
71.;./0:::/04 15:58 O. 5 16. 110 26. 0 -';";"'119. O. 0 O. 0 O. 0 O. 0 O. 0 

3.3-36 



/--" 
/--~ ..... 

( ( ( 

BAY ANCHOVY 

DENSITY(NO./l000 CU H ) 

-------------------------------------------------SAMPLE TOTAL 
TIME TIDE VOLIJI"IE TEMPERATURE CONDUCTI V lTV YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (Ctl M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE .... UVENILES EGGS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- ----------
76/08/04 16;43 O. 8 16. 10 26. 5 -9';'199. O. 0 o. 0 124.2 O. 0 124. 2 
76/0:3/04 17:36 O. 8 16. 40 26. 5 -"i"9'i'l9. 0.0 O. 0 122. 0 O. 0 122. 0 
76/08/04 19:20 0.8 1:3. C·O 2{; .. O -'''9';1""iJ9. 0.0 0.0 215. 1 0.0 215. 1 
76/08/04 20: 10 O. 7 14. 70 26. 0 --99'79. 0.0 O. 0 340.1 O. 0 340.1 
76/0:3/04· 20:52 O. 5 14. 10 26. I) -9';1'::-/9. 0.0 o. 0 425. 5 141. a 567. 3 
76/0::;/05 14:54 -0. 1 12. 90 26.0 -9·;I':I'~. O. 0 O. 0 77.5 0.0 77. 5 
7l:./08/{):;:i 15:49 f). 2 1::::. :;:0 26. 0 -9·~1"7'? O. 0 o. 0 o. 0 0.0 O. 0 
76/C):;:/05 16::'::4 O. 4 13. 80 26. 0 -·~·~/·;/9. O. 0 O. 0 217.4 0.0 217.4 
76/08/05 17: ::;:';1 O. 7 14. 60 26. I) -·79~'9. 0.0 0.0 411.0 0.0 411. 0 
7';'/0:3/05 1~/: 28 O. 9 14. 50 26. 0 -';":"';';'. o. 0 o. 0 551. 7 O. 0 551. 7 
76/0:=:/05 20:23 O. 8 14. 50 26. 0 --;"~/·;)-;). 0.0 0.0 827. 6 275. 9 1103.5 
76/0:::/05' 21: 16 o 0:;. . v 14. 30 26. 0 -·~J9'?s-/. O. 0 o. 0 559. 4 209. a 769. 2 
76/(')8/17 11:22 -0. 3 37. 70 -9. 9 ..-999~). O. 0 o. 0 o. 0 O. 0 0.0 
76/0.;/17 12:33 O. 0 30. 00 -·~/. 9 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
76/(I;'?,/17 18:39 O. 5 32. !:iO 26. 5 -';1';-1':"9. O. 0 O. 0 O. 0 O. 0 O. 0 
71:../08/17 19:50 0.3 :;:2.00 26. 0 -';/99'i1. O. 0 o. 0 O. (I b2.5 62. 5 
76/1):3/17 22:22 -0.1 31. 20 25. 5 -9999, O. 0 O. 0 O. 0 b4.1 64.1 
76/0:3/17 23:30 O. 0 2';'. ::::0 25. 5 -99';'9. O. 0 O. 0 102. 4 O. 0 102. 4 
76/0:3/18 04:41 O. 5 34. (:,0 25. I) -9';J'~)';J . O. 0 0.0 o. 0 0.0 0.0 
76/0:3/18 05:47 O. 5 33.1:..0 25. 0 '-';'99'7. O. 0 0.0 O. 0 O. 0 O. 0 
76/08/24 1:3: 50 O. B 124. 00 .... /e:" coo ..:..._1. ;J -99~'';1. O. (I O. 0 32. 3 0.0 32. 3 
76/08/24 22:50 o '"' • 'J 28. 80 25. 0 -'"ir~/·:;I';I. O. 0 O. 0 104. 2 O. 0 104. 2 
71:.·/08/25 05: 16 -0. 3 27. 40 24. 0 5:;::00. O. 0 O. 0 O. 0 73.0 73. 0 
76/08/31 10:55 -0.3 33. 00 ?.-:' ? 

-~. - 4500. O. 0 0.0 O. 0 O. 0 o. 0 
76/0:3/31 18; 1';> -9. 'il 32. 60 24. 0 527(1. O. 0 O. 0 30. 7 O. 0 30. 7 
76/0:::/:;:1 23:0:;: -0.1 :;:2.70 2:3. $ 5610. O. 0 O. 0 397. 6 0.0 397. 6 
76/0';//01 05;53 O. 8 37. 50 23. 2 5070. O. 0 O. 0 133. 3 O. 0 133. 3 
76/(f9/07 11 : 4~1 -9.9 3:3. 10 -9. 9 -9999. O. 0 O. I) 1(15.0 26. 2 131. 2 
71:../09/07 18:45 -0. 2 3;3.00 23. 1 ::':740. (1.0 0.0 303. 0 bO. 6 363. b 
76/09/07 22:24 O. :3 32. 40 22. >'if ;:::700. O. 0 O. 0 30. 9 O. 0 30. 9 

3.3- 37 



( (' 

BAY ANCHOVY 

DENSITY(NO. /1000 CU M ) 
SAMPLE -------------------------------------------------

TOTAL TIME TIDE VOLUl'lE TEMPERATURE CONDUCTIVITY YOU<-SAC (EXCLUDINO DATE (HR:MIN) (M) (CU M) (DEGREES C) (M I CROl'lHOS) EGGS LARVAE LARVAE JUVENILES EGOS) -------- -------- -_ ...... _-- ----------- ------------ -------- ------ --------- ----------76/09/08 05:44 O. 2 33. 90 22. 4 3480. O. 0 0.0 147.5 29. 5 177.0 

3.3-38 



/. /--~ .... 

(' ( 

CLlJF'e: I DS 

DENSITY(NO./l000 CU M ) 

-------------------------------------------------SAMPLE TOTAL 
TIME TIDE VOLUNE TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:MIN> (M) (CU M) (DEGREES C) (HICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) -------- -------- ---_ ..... - ---.... _------ ------------ --_ ..... _--- ------ --------- ----------76/06/15 18:50 -0.1 36. 60 :30. 0 -~'9·;i9. O. 0 0.0 0.0 O. 0 0.0 
76/06/17 11.:.:44 O. I;.. 48. 80 22. 0 -9·;;·;i·Y. O. 0 O. 0 20. 5 0.0 20.5 
76/06/17 20: :;:2 -0. 2 ::::6. '?O 21. 5 -'i/~1'~9. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0':0/'17 23:02 -0. :3 44. 10 21.0 -9';";-/";1. O. 0 O. 0 22. 7 0.0 22. 7 
76/('6/21 18:43 O. 8 7:3.40 32. 5 -~;i'~)';J9 . O. 0 O. 0 O. 0 0.0 0.0 
76/0tJ21 23: 0(:. O. :3 ~8. '70 28. 0 -9 '"i-"'iJ '"i'. O. 0 O. 0 67. 9 O. 0 67. 9 
76/0~.l22 17:54 O. 7 7::'. 10 33. 0 -9·~/·;J·"i'. O. 0 O. 0 26. 6 O. 0 26. 6 
76/06/22 22: 13 O. 6 70. ~'O :;:2.0 -9';''''';>. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0/.:/23 16:37 O. 1 62.10 3;3.0 -9";/99. O. 0 O. 0 O. 0 O. 0 0.0 
76/()6/23 21; 0:3 O. 8 70. 50 33. 0 -999';1, O. 0 O. 0 14. 2 0.0 14.2 
76/0/:,/24 17; 10 O. 0 56. 60 34. 0 -9';1;19. O. 0 O. 0 17. 7 O. 0 17. 7 
76/0.';,/74 20:42 0.8 51.20 :::4.0 -;19':"9. O. 0 O. 0 O. 0 O. 0 0.0 
7~./O·';,/::::O 17;24 O. 2 55. 70 34. 0 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
76/(\~/3(1 21: 1/,;. O. 2 57.3E) 34. 0 -';19;19. O. 0 O. 0 17. :5 O. 0 17.5 
76/07/01 16:29 O. ::; 67. 50 35. 0 -";1999. O. 0 O. 0 14. 8 O. 0 14.8 
76/07/01 21; OS O. 1 6~:'. 50 35. 0 -·~J·;'J·~J9. O. 0 O. 0 o. 0 0.0 O. 0 
76/07/06 16:53 O. 6 37. 30 3:3. I) -·r·~·9·::/. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/06 21: 04 04 :3 46. 30 :'::5.0 -9':'199. O. 0 O. 0 O. 0 0.0 0.0 
76/07/07 17:41 O. 8 37. 30 34. 5 -'"il99'iJ. O. 0 O. 0 O. 0 O. 0 0.0 
76/07./07 21: .q5 O. :;: 5(;., ~'O 3.4l.5 -9999. O. 0 O. 0 35. 1 O. 0 35.1 
76/07/0:3 16:35 O. 1 58. 40 37. 0 -9"","". O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/003 21: 00 O. 1 63. C.O 31. 0 -~/999. O. 0 o. 0 47.2 O. 0 47. 2 
76/07/12 16:39 O. 0 59. 90 :;:4.5 -9·'iJ;J·~). O. 0 O. 0 O. 0 16. 7 16. 7 
76/07/12 22:00 0.7 ~5. 70 30.5 -'i999. 0.0 O. I) 39.13 O. 0 89. 8 
76/07/13 17: 15 -0. 1 101. 4(1 31. 0 ":"1~J'~)9'"iJ. (I. (I O. 0 9. 9 O. 0 9.9 
76/07/13 22;00 O. I,;. 91. ';'0 30. 0 -99·~J·~/. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/14 16;3::> O. :,:: :::1. 00 :~:4. 0 -9'?'99. O. 0 O. 0 O. 0 0.0 O. 0 
76/07/14 21; ::::;: -0. 2 81. ';lO ::::2.0 _~J·;::·";I·:'). O. 0 O. (I 12. 2 O. 0 12.2 
76/07.115 16:57 O. 5 10:::.20 ::::!:.i.O -·~/·;I·'i.J"i.I. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/15 20;40 -9. S"I 87. 70 -9 .. ~ -';I";-'·'i'·~). O. 0 O. I) O. 0 0.0 O. 0 

3.3-39 



,...- -...... 
,-- ( 
( 
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WHITE PERCH 

DENSITY(NO. /1000 CU'N ) 

-------------------------------------------------SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTI V lTY YOLK-SAC (EXCLUDING 

DATE CHR:MIN) (M) (CU \'1> (DEGREES C) ( M I CROI'1HOS ) EGGS LARVAE LARVAE JUVENILES EGGS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- ----------
76/06/15 18:50 -0.1 36. ~.O 30. 0 -)1S"/9'~, O. 0 O. 0 O. 0 0.0 O. 0 
76/06/17 16:44 O. 6 1):3. :=:0 22. 0 -999';>. O. 0 O. (I 0, 0 O. 0 0, 0 
76/()6/17 20:32 -0. 2 36. 90 21.5 -9';-1';>9. O. 0 O. 0 27.1 0.0 27.1 
71:·/06/17 23:02 -0. 3 44. 10 21. 0 -';>999. O. 0 O. 0 68.0 0.0 68.0 
76/06/21 18:43 O. S 78. 40 2:2,5 -51'"i' 99. O. 0 O. 0 12. S O. 0 12. e 
76.106/21 23:06 0.3 5:~. ';>0 2:3~O -9·~·~9. O. 0 0.0 50.9 0.0 50. 9 
76/06/22 17:~4 O. 7 7~. 10 3:3.0 -9-;-'9'? O. 0 O. 0 13. 3 O. 0 13.3 
n,/06/22 22: 13 0.6 71).90 :32. I) -5/99';', O. 0 O. 0 42. 3 0.0 42.3 
76.10/:''/2:? 16:37 O. 1 62. 10 ~:3. 0 -"il';)'";;';-". o. 0 O. 0 O. 0 O. 0 O. 0 
76.1('6/23 21: 0:;:; t). S 70.!30 33. 0 -9·;-'·;i!"'. o. 0 O. 0 O. 0 O. 0 O. 0 
76/(-6/24 17: 10 O. 0 5J~. ~,O 34. 0 -99~)·~i. O. 0 O. 0 O. 0 O. 0 O. 0 
7f:.,/('f·124 20:42 O. 8 51. 20 :;:4. I) -999'~/, O. 0 1 $". 5 39. 1 O. 0 56. 6 
76/C-I:d30 17:24 O. 2 ~~. 70 :::4. I) -9·;J·;J'~. O. 0 0.0 35. 9 O. 0 35.9 
76/(-6/30 21: 16 O. 2 ~7. 30 34.0 -~/99'7. O. 0 O. 0 34. 9 O. 0 34. 9 
76/07101 16: 2'" 0.3 67. ~o :::5.0 -';",'99. O. 0 O. 0 14. 6 O. 0 14. e 
71:,/1" ... 7/01 21: 05 O. 1 65. 50 35. 0 -~/'~i9·'iJ. O. 0 O. 0 122. 1 O. 0 122. 1 
76/(>7/01:- 16:~3 O. 6 37. :'::0 :::::.::. I) -9';199. 0.0 O. 0 o. 0 O. 0 O. 0 
71:./07/01:, 21:04 O. 8 46. 30 ::::::;.0 -9·;19·~). 0.0 O. 0 0.0 O. 0 O. 0 
76.1(7/07 17:41 0.8 37. :':':0 34. 5 -<;J'?·;i!9. 0.0 0.0 0.0 0.0 0.0.' 
76/07/07 21: 45 ().8 ~5(; .. ;/0 34. 5 -999''i'. O. 0 O. 0 52. 7 O. 0 52.7' 
76./(:7/(\$ 16:35 O. 1 ~8. 4t) ::':7.0 --;J';)'~r;' . O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/03 21: 00 O. 1 63. 60 31. 0 -9';-199, O. 0 O. 0 31. 4 O. 0 31. 4 
7/;;,1(7/12 16: :;:'9 O. 0 59. '~JO 2:4.5 -~J·;-19;1. O. 0 O. 0 O. 0 O. 0 O. 0 
7/:./07/12 22: 0-) O. 7 ~5. 70 ::::0.5 -9';J·~9. O. 0 O. 0 0.0 o. 0 O. 0 
7<:./07/13 17: 15 -,0. 1 10!. 40 31. 0 -·~/9·'i'9. O. 0 O. 0 O. 0 O. 0 O. 0 
71;.0/(1/./ 1 :; :!:::OO O. 6 91. ';"11) :'::0.0 -99·;J·~. O. 0 O. 0 10. ';I O. 0 10. 9 
71:..'/(17/1 J1 lb:3~ O. 3 81. 00 34. 0 -99';19. O. 0 O. I) O. 0 O. 0 O. 0 
76/(,7/14 21:33 -0. 2 .:: 1. ';)0 32. 0 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
76/1)7/1'3 16:57 O. :;; 1 :)3. 2') ::::5.0 -'?';"'i"~'. O. 0 O. 0 O. 0 0.0 O. 0 
76/(,7/1:" 20:40 -'''.9 '=.;7. 70 -9. ~, -999·~/. O. 0 O. 0 O. 0 11. 4 11.4 

3.3-40 



( ( 

WHITE PERCH 

DENSITY(NO./l000 CU M 
-------------------------------------------~ .. -----

SAMPLE TOTAL 
TIt~E TIDE VOLUl1E TEMPERATURE COND'.lCT I V 1 TV YOLK-SAC (EXCLUDING 

I::A Te: (HR: MIN) (M) (CIJ M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE ,JUVENILES EGGS) 
-------- -------- ------ ----------- ------------- -------- ------ --------- ----------
7f;:, 1()7 12') 10:~~ -0. 2 1~. 50 28.0 -~/9·?9. O. 0 O. 0 O. 0 O. 0 0.0 
7/:./07/1,) 11:34 -0. 2 13. 80 2';".0 -9';.99. O. 0 O. 0 O. 0 O. 0 O. 0 
71:./071Z0 12: O'i' -0. 3 12. 80 :::0.0 -;J'~99. O. 0 O. 0 O. 0 O. 0 0.0 
71;./07/20 12:47 -0. :3 12.80 30. 5 -9·?·~9. O. 0 O. 0 0.0 O. 0 O. 0 
7 1;../1".) 7/2() 19:3'J O. 5 26. 70 -9. ';, -99o'i'9. O. 0 O. 0 O. 0 O. 0 O. 0 
76/')71::'0 20::'50 O. 2 27. 10 -9 .. " -'~';/99~ O. 0 O. 0 O. 0 O. 0 0.0 
71;./07/;:0 23: 17 O. 0 25. 90 -9. 9 -·'i/;1·~/9. O. 0 O. 0 O. 0 O. 0 O. 0 
71;./')7/21 00:30 O. 0 25. 80 -9. 9 -9';199. O. 0 O. 0 O. 0 O. 0 0.0 
71;./(;7/21 04: 4·0 O. 1 32. 70 26. 0 -·~/999. O. 0 O. 0 O. 0 O. 0 O. 0 
71;./1)7/21 05:~0 O. 2 :!;2. 110 26. \) -S"/·~ri·~. O. 0 0.0 0.0 O. 0 0.0 
7/;;./1)7/'26 17:::01 -0. 2 95. 40 -9. 9 -9'?9'? O. 0 O. 0 0.0 0.0 O. 0 
76/07/26 21:28 O. 9 114.70 -9. 9 -9',",1',1. O. 0 O. 0 O. 0 8. 7 8. 7 
71;./07/27 1~:30 -0. 1 23. 70 25. 0 -999'". O. 0 O. 0 O. 0 O. 0 O. 0 
76/1".J7.127 19:4(:, O. 2 2:3.70 25. 0 -·~999. O. 0 o. 0 o. 0 O. 0 O. 0 
76.107/27 22:50 O. 9 30. 20 25. 0 -'"iJ';/9"iJ. O. 0 O. 0 O. 0 O. 0 O. 0 
76.107/2:;: 00:05 1.0 ;::4. 40 25. 0 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0:=:./02 11:45 -0.1 16. 50 25. 0 -9999. O. 0 O. 0 O. 0 0.0 0.0 
76./('8.102 13:45 0. 4 H'.50 25. 5 -9·~/99. O. 0 O. 0 O. 0 O. 0 O. 0 
76/(j:::.1()2 14:40 O. 7 19. 20 25. 5 -·~/9·~J·~. O. 0 O. 0 O. 0 o. 0 0.0 
76/1)'=:/02 1~:30 O. 9 1·~. ·~O 25. 5 _·~·;i':)·;;. O. 0 o. 0 O. 0 O. 0 O. 0 
7f;,,/C~:/0.3 11: 11 -0.4 32. 60 25. 0 -9999. O. 0 0.0 O. 0 O. 0 O. 0 
76/08/03 12: 18 -0. 3 :;:1. 70 25. 0 _·~J·~')'?·;I. O. 0 O. 0 O. 0 O. 0 o. 0 
71:../08/1)·3 18:~8 O. 7 :;:8.40 25. 5 -9'~/~/·;>. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0:3/03 20: 15 1).5 :35.1;·0 2~3. 5 ..... ';";I';'·'iI. 0.0 O. 0 O. 0 O. 0 0.0 
76/0'3/03 23:26 -0. 2 34. 00 25. 0 -9·~·;I·y. O. 0 O. 0 O. 0 O. 0 O. 0 
7 f:.J(l·'3/0 4 00: ::::3 -0. 2 :::4.20 25. 0 -9';199. O. 0 O. 0 O. 0 29. 2 29. 2 
7C./03/04 04:25 O. 7 :::0.90 2~. 0 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0:3/04 05:32 O. 7 ~:1. 50 25.0 -9';)99. O. 0 0.0 0.0 O. 0 0.0 
76/0:3/04 15:07 O. :3 15. 70 26. 0 -·;19·~/9. O. 0 O. 0 O. 0 O. 0 0.0 
76/1);:;/04 15:58 o .., .:..J 16. '10 26. (I -99';1·~. O. 0 O. 0 O. 0 O. 0 O. 0 

3.3-41 



( 
( 

STRIPED BASS 

DENSITV(NO. /1000 CU H ) 

-------------------------------------------------SAMPLE TOTAL 
TII'lE TIDE VOLU~1E TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR: MIN) (M) (CU M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) -------- -------- ------ ----------- ------------ -------- ------ --------- ----------76/06/15 18:50 -0. 1 ~6. 60 30. 0 -999·~. O. 0 0.0 O. 0 o. 0 O. 0 
76/06/17 16:44 O. 6 48. 80 22. 0 -99';I'"iI. O. 0 0.0 124. 4 O. 0 184.4 
76/06/17 20;32 -0. 2 :::6. 90 21. 5 -'iJ"?'"iJ9. O. 0 O. 0 162. 6 O. 0 162. 6 
76/01:..117 23:02 -0. 3 44. 10 2l.0 -9";'/9';'1. O. 0 o. 0 181. 4 O. 0 lS1. 4 
7bIO~/21 18:43 0.8 78. 40 :':::2. 5 -9'7";;", O. 0 O. 0 12. (3 0.0 12. 8 
71:,/1)/;..121 23;06 O. 3 !:ii3. ~/O 2:3.0 -·~/·:;>-;"7. O. 0 o. 0 101. 9 0.0 101. 9 
7/;,/0/::·/':1.2 17;54 O. 7 7~. 10 33.0 -';I'i"';J9. O. 0 O. 0 0.0 0.0 O. 0 
76/C6/22 22; 13 O. 6 70.90 32. 0 -51999. O. 0 O. 0 56. 4 0.0 56. 4 
76/0/::'/-::'3 16;37 O. 1 62.10 33. () -99~/';>. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0.~'/23 21: 03 o. e 70. 50 ~:3. 0 -99';"9. O. Q O. 0 23. 4 O. 0 28. 4 
76( 1)6/2'l 17: 10 O. 0 56. 1.;.0 34. 0 _'i.J,?9J~J. O. 0 O. 0 O. 0 O. 0 O. 0 
7I::JOf-·/24 20:42 O. \3 51. 20 34. 0 -';'19 ';-, (;). o. 0 O. 0 o. 0 O. 0 o. 0 
7/;,/06/30 17-: 24 O. 2 55. 70 34. 0 -519';'/';) . 0.0 o. 0 O. 0 o. 0 0.0 
76/06/30 21: 16 O. 2 57. :::;0 34. 0 -99~/·~1'. O. 0 o. 0 122. 2 O. 0 122.2 
76/07/01 16:29 O. 3 67. 50 :=:5.0 .... ·~·~/·:.J·~/. O. 0 O. 0 14.3 O. 0 14.8 
76.107/01 21:05 O. 1 e.5. 50 3!:i. 0 -·~/1J99. O. 0 o. 0 122. 1 0.0 122. 1 
76/07/06 16: 5·3 O. I;, 37. 30 33. 0 -S'/a;"/''iI ';'. O. 0 o. 0 O. 0 0.0 O. 0 
76.107/06 21: 04 O. 8 46. 30 :;:5.0 -S"/5/99. O. 0 0.0 43. 2 O. 0 43. 2 
76/07/07 17:41 O. 8 .37. :::0 :34.5 --;'9'"i"'i'. O. 0 O. 0 26.8 O. 0 26. 8 
76/07/07 21: 45 O. 8 56. ';00 34. 5 -99';/9. O. 0 O. 0 17.6 O. 0 17.0 
76/07.108 16:35 O. 1 !58. 40 '::':7.0 -99'~'~. 0.0 O. 0 O. 0 O. 0 O. 0 
76/07/08 21: 00 O. 1 .;.:;:. ';;·0 31.0 -999';/, ().O O. 0 31. 4 15.1 47.1 
76/07/12 16:39 O. 0 5':1, S"JO 34. 5 -5r:'/~"~. O. 0 O. 0 O. 0 O. 0 0.0 
76107/12 22:01) O. 7 ~.:;~. 70 ::::0.5 -9'~J~r;l. O. 0 O. 0 0.0 35. 9 35. 9 
76/07/13 17: 15 -0. 1 101. 40 31. 0 _-;'I·;I:'J·~/. O. 0 O. 0 O. 0 0.0 O. 0 
76/ i:'7/13 22;00 O. 6 91.90 :;:0.0 -·;199'~/. O. I) O. 0 10. 9 O. 0 10.9 
76/0711'1 1/::·: :::~j O. 3 81. 00 ;:::4.0 -99';J';I. O. 0 O. 0 0.0 O. 0 O. 0 
76/07/14 21: 33 -0. 2 81. 90 32. 0 -9';";;9, O. 0 0.0 O. 0 O. 0 O. 0 
76/07/15 16:57 0.5 1t):!:. 20 35. I) -999'::1, 0.0 0.0 o. 0 O. 0 O. 0 
76/07115 20: 40 -9.9 f.37.70 -';', .~ -9·;'~1'~). 0.0 O. 0 O. 0 O. 0 O. 0 

3.3-42 



( ( 

EAY ANCHOVY 

DENSITV(NO. /1000 CU M ) 
-------------------------------------------------SAMF"LE TOTAL 

TII'IE TIDE VOLUME TEMPERATURE CONDUCTI VITY YOLK-SAC (EXCLUDING 
DATE (HR;MIN) (M) (OJ 1'1) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) -_ .... _---- -------- ------ ----------- ------------ -------- ------ --------- ----------76/06/15 iE!:50 -0. 1 36.1;..,0 31).0 -99';)9. 0.0 0.0 0.0 0.0 O. 0 

7(;,/0/:,/17 16; 44 0.6 48. 80 22. 0 -99''79. O. 0 O. 0 0.0 O. 0 O. 0 
71::,/0.';./17 21); 32 -0. 2 31: .. 90 21.5 -';"?99. O. 0 0.0 O. 0 0.0 0.0 
76/01::,117 23:02 -0. 3 44. 10 21. 0 --;19'il";I, O. 0 O. 0 0.0 0.0 0.0 
7/:'/06/21 1:3; 43 O. e 78. 40 2:2.5 -9';:"';/';->. O. 0 0.0 O. 0 0.0 O. 0 
76/06/21 23:06 o '=' . '"' !J!::. 90 ~:3. 0 -;":"'519. o. 0 O. 0 O. 0 o. 0 O. 0 
7/:,/O,V22 17:54 O. 7 75.10 ::::::::.0 -9':'199. o. 0 O. 0 O. 0 0.0 0.0 
71;.. /(16/22 22: 13 O. 6 70. 90 ::::2.0 --;/'?99, O. 0 o. 0 O. 0 O. 0 O. 0 
76/06/23 16;37 O. 1 c.2. 10 3::::.0 -·~/·~;·:'/~/. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0·~·/2:3 21: 0:3 O. 8 70. 50 :33.0 -9·:'J·:'J'~. O. 0 O. 0 O. 0 0.0 O. 0 
76/01,;·/24 17; 10 0.0 56. C.O :::::4.0 -S";J·;I·~,t. O. I) O. 0 O. 0 O. 0 O. 0 
76/06/'/4 20:42 O. B 51. 20 34. I) -';-'999. o. 0 O. 0 0.0 O. 0 O. 0 
76/06/30 17:24 O. 2 55. 70 .34. I) -9999, O. 0 O. 0 18. 0 O. 0 18. 0 
76/06/::':0 21: 16 O. 2 57. 30 34. 0 -';1999. O. 0 O. 0 17.5 0.0 17. ::; 
76/07/01 16: 2';' I). 3 e.7.50 3~j. 0 -';";'i99. O. 0 O. 0 44. 4 O. 0 44. 4 
76/07/01 21: 05 O. 1 65. ~O 3~. 0 -9';'1';--19. I). 0 O. 0 15. 3 O. 0 15. 3 
76/07/06 16:53 O. I;, :;:7.30 3:;:. I) -9'i-'9';I. O. 0 O. 0 O. 0 0.0 O. 0 
76/07/06 21:04 O. 8 41.; .. 3.) :;:5. I) -5/9'~'iJ. O. 0 o. 0 0.0 O. 0 O. 0 
76.107.107 17:41 O. 8 37. 30 34. 5 -999':'~. O' 0 O. 0 26. 8 O. 0 26. a 
76/07/07 21: 45 O. a 56. 90 ~:4. 5 -"'';'"I'';:i99. O. 0 0.0 0.0 O. 0 O. 0 
76/07/03 16: :;:5 O. 1 58. 40 :37.0 -":"':)";'/9. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/0:;; 21; 00 O. 1 63. 60 31. 0 -';1999. O. 0 O. 0 15. 7 O. 0 15. 7 
76107/12 1'::·: 3'? O. 0 5~J. ':"0 :'::4.5 -99';')';1, O. I) O. 0 66. 8 O. 0 66. 8 
76/07/12 22:00 O. 7 55. 70 30, 5 -·~··;i99. O. 0 O. 0 35. 9 0.0 35. 9 
76/07/13 17: 15 -0. 1 101. 40 :~:1. I) -99519. O. 0 o. 0 O. 0 O. 0 0.0 
76/07/13 22:00 O. 6 ,\,11. 90 30. 0 -9·~'~/·'iJ. O. 0 o. 0 10. 9 O. 0 10. 9 
76/07/14 16:35 O. 3 81.00 34. (I -''i'',;i99. O. 0 O. 0 O. 0 0.0 O. 0 
76/07/11\ 21: 33 -0. 2 81. ';/0 ::::2. I) -99"')9. O. (I O. 0 24. 4 O. 0 24. 4 
76/(l7/1~3 16:57 O. 5 103. 20 :;:5. I) -9·;1·;-1·~"'. O. 0 O. 0 I). 0 0.0 O. 0 
76/07/15 2'): 40 -'? ':.I 87. 70 -9. 9 -·;J·~/99. O. 0 O. 0 45. 6 O. 0 45. 6 
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/~~ 

( 
( 
\ 

BAY ANCHOVY 

DENSITYCNO./l000 CU M ) 

-------------------------------------------------
SAMPLE TOTAL 

TIME TIDE VOLUi·iE TEMPERATLIRE CONDIJCTI V ITY YOLK-SAC (EXCLUDING 
DATE (HR:MIN) (M) (CU M) (DEGREES C) CMICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 

-------- -------- ------ ----------- --------.-.--- ----.... _-- ------ --------- ----------
76/07/20 10:55 -0. 2 1 !:i. 50 28. 0 -S·999. 0.0 O. 0 64. 5 O. 0 64.5 
7bI07/'ll> 11: 34 -0. 2 13. 80 29. 0 -9$'}/9. O. 0 O. 0 0.0 O~O o. 0 
76/07/20 12:09 -0. 3 12.80 30. 0 -9999. O. 0 O. 0 78.1 0.0 78.1 
76/07/20 12:47 '-0. :;: 12. :=:0 30. 5 -·'iJ'~'"~)9. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/20 1';/: 35 O. 5 26. 70 -'1. ';l -9',":;9. 0.0 37. 5 37. 5 O. 0 75. 0 
76/07/20 20:50 O. 2 27.10 -9 .. ? -""i":)99. O. 0 O. 0 553. 5 184.5 738.0 
76F)7/20 23: 17 o~ 0 25.90 - .. ~. 9 -'il·;I'~r'iJ. O. 0 O. 0 386. 1 77.2 463. 3 
76/07/21 00:30 O. 0 25. :~O -';1.9 -9999. O. 0 0.0 465.1 193.8 658. 9 
71:..1')7/21 04:40 O. 1 :n~ 70 26. 0 -~J9·~·;I. 0.0 O. 0 305.8 O. 0 305. 8 
76/07/21 0~;50 O. 2 32. 110 26. 0 -';1'1';>';>. 0.0 0.0 246. 9 0.0 246. 9 
71:../07/26 17:51 -0. 2 95. 40 -9. 'i' -·?999. 10. 5 O. 0 471. 7 94. 3 566. 0 
76/07/26 21: 2;3 O. 9 111l~. 70 -';'.9 -999'~J. o~ 0 O. 0 871. :3 1046. 2 1918.0 
76/.'.17/27 1:3: 30 -0. 1 2:;:.70 25. «) -':i''i,''':.i9. O. I) O. 0 84:3. 9 42. 2 886.1 
76/07/27 1';": '16 O. :2 2:3. TO 2~J. 0 -9'~JS"/'i", 209~ 1 O. 0 348. 4 418. 1 766. :5 
76/07/27 22:50 O. 9 :;:0.20 25. 0 -·~99·::'. 66. 2 O. (I 761. 6 662. :3 1423. 9 
76/07/'28 00:05 1.0 34. '10 25. 0 -9·~J·'i.'·"iI. 87. 2 87. 2 610. 5 872.1 1569. a 
7 6/0:~:.t02 11:'15 -0. 1 16. 50 2~. 0 -99"";'. O. 0 O. 0 606.1 O. 0 606. 1 
71:../0:3/02 1:3:45 O. 4 H'.50 25. 5 -9999. O. 0 51. 3 564.1 O. 0 615. 4 
7I.:.,./·):::.t02 1'1:1\(1 O. 7 1':".20 .... J'e- C'" 

..:... . ..). '-' -':"·'i199 . O. 0 o. 0 1145. :3 0.0 1145. a 
76/(1:;':/02 15: ::::0 O. '" 1','. -;'-0 25. 5 -~J9·~/·:". O. I) O. 0 1256. 3 O. 0 1256. :3 
76/(j:;:f03 11: 12 ~·o. 4 32. /:..(1 2~i. «) -;"·i9~J. O. I) O. 0 521.5 O. 0 521. 5 
76.10:3/03 12: 18 -0.3 ;:::1. 70 25. 0 -";i':'i99. O. 0 O. 0 473. 2 0.0 473. 2 
76 / 08/0:3 1:::: 58 O. 7 :;::3.40 2~. 5 -9'~/'~J'i . o~ 0 104. 2 599. 0 O. 0 703. 2 
71;.11):3/0.3 20: 15 o~ 5 :;:5~ C.O ',t:"" ~ 

..... _1 •• "J -';'999. O. I) 280. 9 477. 5 84. 3 842. 7 
7 6/1)::::/0;; 2:;:; 21.:.. -0. :2 34. 00 2~;. 0 -'t';j'i9. O. I) O~ 0 10Z9. 4 411~ 8 1441. 2 
71.:./O'=:/0't 00: :::::3 -0. :2 :'::4.20 2~;. 0 -';J9'~/':'-I, O. 0 O. 0 41.:.·7.8 233. 9 701. 7 
76/(';::.104 0'1:25 O. 7 :::':0.90 ZC>. (I -'?,J9·;19. O. 0 O. 0 11':.'7. 4 12';'1,4 1:'::26. a 
76/0:3/04 05: :;:2 O. 7 ;31. 5.) :25. 0 -'?999. O. I) O. 0 793~ 7 31. 7 825.4 
76f1):3/0''l 13:07 O. 3 15~ 70 2/~ .. 0 -·~J·~/·'iJ·"iJ. O. 0 O. 0 1 'i'l. 1 O. 0 191. 1 
76 /i):::.l 04 1~:58 o. 5 le .. l.j.I) 26. I) -·;";'·~J9. O. 0 o. (I O. 0 O. 0 0.0 
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( ,.. .. --......,. 

( ( ( 

BAY ANCHOVY 

DENSITY(NO./I000 CU M ) 
------~------------------------------------------

SAI'1PLE TOTAL 
TIME nDE VOLlJt'iE TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDINO 

DATE (HR: 11IN) (M) (CO M) (DEGREES C) (11ICROMHO:;) ) EGGS LARVAE LARVAE JUVENILES EGGS) ------ ...... - -------- ------ ----------- ---------_ .... - -------- ------ ---..------ ----------
76/08/04 16:43 o. 8 16. 10 26 .. 5 -·;t·~'·;>9. O. 0 o. 0 124. 2 O. 0 124. 2 
76/0:3/04 17:36 O. 8 16. 40 26. ~ -S"/;J';/9. O. 0 0.0 122.0 0.0 122. 0 
76/0:3/04 19:20 O. 8 18. t.o 26. 0 -9';'99. 0.0 O. 0 215. 1 0.0 215. 1 
76/0·::/04 20: 10 O. 7 14.70 26. 0 -9·~J·~J9. O. 0 O. 0 340.1 O. 0 340.1 
76./0:::/04 20:52 O. :5 1 'I. 10 26·.0 -~/9·'i!·'iJ. 0.0 O. 0 425. 5 141. S 567. 3 
7.:;·/0:;;.105 14:54 -0. 1 12.5'0 26. 0 -':.''';J'?'"i.J• 0.0 O. 0 77. 5 O. 0 77.5 
7.':-/0 ::/'):; 15:49 0. 2 13. :1:0 26. 0 -'iJ'?99. O. 0 O. 0 O. 0 O. 0 O. 0 
7~./(~;;:/O5 16: :;:4 O. 4 1::::.80 26. 0 -·~i99·? O. 0 O. 0 217.4 O. 0 217.4 
76/(f;;l05 17:39 0. 7 14.60 26. 0 -9999. 0.0 O. 0 411. 0 O. 0 . 411. 0 
7,::'/I)::;:/(J5 19: 2:3 0.9 14.!:i0 26. 0 -9·Y'~}·~/. 0.0 O. 0 551. 7 O. 0 551. 7 
7 t./(,:;;,ro 5 20:23 O. :3 14. ::;0 26. 0 -·7'$"y·~/. O. 0 O. 0 827. 6 275. 9 1103.5 
76/(,:3/05 21: 16 I). 8 14. :::;0 26. 0 -';1999. O. 0 0. 0 55·~/. 4 209. e 769. 2 
7 Ic'/(j:?' 1 17 11;22 -0. ;;: 37. 70 -9. 9 -9':"99. O. 0 O. 0 O. I) O. 0 O. 0 
76/();=:/17 12:33 O. 0 30.00 -9.9 -·~"~1'~19. 0.0 O. I) O. 0 O. 0 0.0 
76/0::;117 18;39 O. 5 32. ~o 26. 5 -·;'9'"i1'~. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0:?!17 15'; 50 O. :;: 32. 00 26. 0 -9'"i!':'i';l. O. 0 O. 0 O. 0 62. 5 62. ::I 
76/0:'3/17 22:22 -0.1 31. :W 25. 5 -5199';"1. O. 0 O. 0 0.0 64.1 64.1 
71:../0;;/17 23:30 O. 0 29. 30 25. 5 -9999. (1.0 O. 0 102. 4 O. 0 102. 4 
7,;/0:;;/18 04:41 O. 5 34. 60 2~. 0 -9999. O. 0 O. 0 O. 0 O. 0 0.0 
76/08/18 05:47 O. 5 3:3, t.t) 25. 0 -9';>',',;). O. 0 O. 0 O. 0 O. 0 O. 0 
7(:,/('8/24 18:50 O. 8 124. 00 --,e- c-

...:.,..-.J • .... ' -9999. O. 0 O. 0 32. 3 O. 0 32.3 
76/0:Y24 22.:50 O. 8 28. 80 25, 0 -9''iI';I";I. O. 0 O. 0 104. 2 O. 0 104. 2 
76/0:::/25 05: 16 -0. 3 27. 40 24. 0 5:::')0. O. 0 O. 0 o. 0 73. 0 73. 0 
76/0::;/31 10:55 -0. 3 ::;::3.00 23, 2 ,1500. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0:;:/31 18: I'? -94 ;1 ::::2.60 24. 0 5270. O. 0 O. 0 30. 7 O. 0 30. 7 
7/;./0:3/'31 23:03 -0.1 32. 70 23. 8 5610. O. 0 O. 0 397. 6 O. 0 397. 6 
7/;;./(1';1101 0:1:53 o. 8 ~:7. 50 23. 2 50'70. O. 0 O. 0 13:;:.3 O. 0 133. 3 
76/0';'/07 11:49 -9. 9 3:;;. 10 -'-;J. 9 -9';"'99. O. 0 O. 0 105. 0 26. 2 131. 2 
n·/o·? /07 18:45 -0. 2 33. 00 2:;:. 1 ::::740. O. 0 O. 0 :::03. 0 60. 6 363. b 
71:../0':'/07 22:24 O. 8 32. '10 22.9 3700. O. 0 O. 0 30. ';1 O. 0 30. 9 
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( ( ( 

BAY ANCHOVY 

DENSITYtNO. 11000 CU M ) 

SAMPLE TOTAL 
TIME TIDE VOLUl'lE TEMPERATURE CONDUCTIVITY YOU(-SAC (EXCLUDING 

DATE (HR:I'1IN) (M) (CO M) (DEGREES C) ( M I CROl'lHOS ) EGGS LARVAE LARVAE JUVENIL.ES EGGS) 
-------- -------- ------ ----------- ------------ -------- ------ _ ...... _------ ----------
76.1()9/03 05:44 O. 2 33. 90 22. 4 3480. O. 0 o. 0 147. 5 29. 5 177.0 
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r- /"--"", 

( ( 

CLUPEIDS 

DENSITVCNO. /1000 CU M ) 
-------------------------------------------------SAMPLE TOTAL 

TIME TIDE VOLlI~lE TEMPERATURE CONDUCTI V lTV VOU(-SAC (EXCLUDING 
DATE CHR:MIN) (M) (OJ M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE .JUVENILES EGGS) 

-------- -------- ------- ----------- ------"'------ -------- ------ --------- ----------
76/0/:'/1!J 18:50 -0.1 36. 60 :;:0.0 --;'/999. O. 0 0.0 O. 0 0.0 O. 0 
76/06/17 16:44 O. I;. 48. :30 22. 0 -9999. O. 0 o. 0 20. 5 0.0 20. 5 
76/06/17 20:32 -0. :2 36. '~JO 21.5 -9·;1·"il9. O. 0 0.0 0.0 0.0 O. 0 
76/Q·V17 23:02 -0. 3 4'1. 10 21. 0 -9';/99. O. 0 O. 0 22. 7 0.0 22. 7 
7·S/06/21 18:113 O. S 7:3. 'I') :32.5 -''i!';-'9';', O. 0 0.0 O. 0 0.0 O. 0 
7(~iO/:'/21 23: 0(;. O. 3 ~!::. 90 2:3. (I -9999. O. 0 O. 0 /;;.7.9 O. 0 67. 9 
76.106/22 17;!J4 O. 7 7~. 10 3::::.0 __ '~/'~J ';/9 . O. 0 o. 0 26. 6:. 0.0 26. 6 
76/06/22 22: 13 O. 6- 70. 91) :::2. 0 -~J·~/9·"iI. O. 0 O. 0 O. 0 O. 0 O. 0 
76/01;./23 16:37 O. 1 62.10 33. I) -':.1999. O. I) O. 0 O. 0 O. 0 O. 0 
7~./(ll.:d23 21: 0:3 O. 8 70.50 :;:3. <) --;1·~99. O. <) O' 0 14. 2 0.0 14. 2 
7~./01:.·/24 17; 10 O. 0 56.6-(J ::::4. 0 -·~J'iJ';I·? O. 0 O. 0 17.7 O. 0 17.7 
71:../('6/7-1 20:42 O. :3 ~1. 20 :;:4.0 -9':)'~r;:t, 0.0 0.0 O. 0 O. 0 O. 0 
7/;,/(·,:·/;'30 17;2'l o -:' ::;5.70 34. 0 -99';1'7. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0~.1 ;:0 21: 16 O. 2 57.3(1 34. 0 -9';199. O. 0 0.0 17.5 O. 0 17.5 
71:,/07/01 16: 2';'1 O. :3 67. 50 3~. 0 -9999, O. 0 O. 0 14. 3 0.0 14.8 
71;./(17/01 21: 05 O. 1 ~.~i. 50 ~:5. 0 -'''i'999. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/01:, 16:S3 O. 6 '37. ::;:0 ::::;:.0 -;I':i ':"';1. O. I) o. 0 o. 0 O. 0 O. 0 
76/07/06 21: 04 O. g 46. :.:a) :3~i. 0 -';>',)99. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/07 17:41 O.S 3'1. :'.::1) :3 4\.5 -99""~. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/07 21: 45 O. 8 56. ~/~j :34. !::i -9~)'::19, O. 0 O. 0 35. 1 O. 0 35.1 
71;./07/0e 16: 3~j O. 1 58. 40 37. 0 -9S-";'9. O. I) 0.0 O. 0 O. 0 O. 0 
76/07/0:3 21: 00 O. 1 1.:.::::. (;.0 ::::1. 0 -9999. O. 0 O. 0 47. 2 O. 0 47. 2 
76/07/12 16; ::::9 O. 0 5';1, ';1<) ::::4.5 "':'99';1';'. O. 0 O. 0 0.0 16. 7 16. 7 
76/07.112 22:00 O. 7 ~~i. 70 :;:0.5 -';>999. O. 0 O. 0 89. 8 O. 0 89.3 
7,;'/07.113 17; 1~ -0. 1 101. 41) 31. 0 -';I';'I';I't, O. 0 O. 0 9. 9 O. 0 9. 9 
71;./(".17 /1 :'.:: 22;(1) O. b 91.90 ;;:1).0 _'~J':'J':"':", O. 0 O. 0 O. 0 O. 0 O. 0 
71;./07/1'" 16: ::::5 o. 3 81. 00 ::;:4. I) --999'~/, O. 0 O. 0 O. 0 O. 0 o. 0 
76/071Ul 21: ::::~3 -0. 2 ::;:1.. ';Ii) 32. 0 '-'::'9';/9. O. 0 O. (I 1" ? O. 0 12.2 
76/07.115 Ib;'!'.j7 O. 5 103. 20 :~iJ. 0 _ .;~. '':.-r';.) '~J • O. (I O. 0 O. 0 O. 0 O. 0 
76/07/15 20:40 -S",9 87. 70 --;J. '7 -'~/·;199. O. 0 O. 0 O. 0 O. 0 O. 0 
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WHITE PERCH 
DENSlTY(NO . .I1000 CU'M ) 

-------------------------------------------------SAMPLE TOTAL 
TIME TIDE \lOLUI'1E TEMPERATURE CONDUCTIVITY YOU(-SAC (EXCLUDING 

DATE (HR:MIN) (M) (eu 1'1) (DEGREES C) (M I CROI"IHOS) EGGS LARVAE LARVAE ,",UVENILES EGOS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- ----------76/06/15 IS:!:,/) -0.1 36. 60 30. 0 -9·"~/9. 0.0 0.0 0.0 0.0 O. 0 
76/06/17 16:44 0.6 48. 80 22.0 -9999. O. 0 o. 0 o. 0 0.0 O. 0 
76/06/17 20:32 -0. 2 36. 90 21.5 -9999. 0.0 0.0 27.1 O. 0 27.1 
76.106/17 23:02 -0.3 44. 10 21. 0 -'iJ"i'9·~. O. 0 o. 0 68.0 O. 0 68.0 
76/0~'/21 18:43 O. a 78. 40 32. 5 -·~/·:.I99. O. 0 O. 0 12. 8 O. 0 12. 8 
76/06/21 23:06 O. 3 5::::.90 2:::. I) -'"il999. O. 0 0.0 50. -;> O. 0 50. 9 
76/06/22 17:54 O. 7 75. 10 3:;:. 0 _-;19·~/9. 0.0 0.0 13. 3 O. 0 13. 3 
76/(.1;.·/22- 22: 13 O. I;, 70. ';10 :'::2.0 -95";'i9. O. 0 0.0 42.3 O. 0 42. 3 
76/()1;../2:3 16:37 O. 1 (:.2. 10 :::3. 0 -99';'i9. 0.0 0.0 O. 0 O. 0 O. 0 
76./(-6/23 21: 03 O. 8 70. 50 :'::3.0 -999'';1. 0.0 O. 0 O. 0 O. 0 O. 0 
7,:'/(-6124 17: 10 O. 0 56. 60 34. 0 -99":"'? O. 0 0.0 O. 0 O. 0 O. 0 
7!:..f(·fJ24 20; 42 O. 8 51.20 :::4. 0 -·;I""il''i>. O. 0 19.5 39.1 O. 0 5a. 6 
71;,1(·6130 17;24 O. 2 !J5. 70 :'::4. 0 -9';199. O. 0 O. 0 35. 5> O. 0 35. 9 
76/('6/31) 21: 16 O. 2 ~7. ::;:0 34. (I -9·'i'·~/1"i'. O. 0 O. 0 34. 5> O. 0 34.·9 
71.:.IC7/01 16:29 O. 3 67. 50 ::;:5.0 -~J9·~/9. O. 0 0.0 14. 8 O. 0 14. a 
76/(:7/01 21: 05 O. 1 c·5.50 ~:5. 0 -9<iJ9'"i'. O. 0 o. 0 122. 1 O. 0 122. 1 
71;../(:7 lOb 16: ~t'3 O. /:, 37. :;:0 33. 0 - 9 $' ';J";>. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/06 21: 01- O. 8 46. 30 35. 0 --99·~J9. O. 0 0.0 0.0 o. 0 O. 0 
76/C7/07 17:41 O. B 37. ::;:0 ::::4. 5 -9·~/'~/9. O. 0 O. 0 O. 0 O. 0 O. 0 
71;../(7/07 21: 45 O. 8 5(:,. -;'0 34. 5 -999';1, O. 0 O. 0 52. 7 O. 0 52. 7 
7~.I')7 10:3 16:35 O. 1 58 40 37. 0 -9;19'7. 0.0 O. 0 O. 0 O. 0 O. 0 
76/ti/lOS 21: 00 O. 1 63. 60 31. 0 -'?99''iJ. O. 0 o. 0 31. 4 O. 0 31. 4 
76/07/12 1/:;..: 39 O. 0 ti~/. 9t) 34. 5 -51';197.', O. 0 O. 0 O. 0 O. 0 O. 0 
76/(j7l12 22:00 O. 7 . ~5. 70 30. :5 -·~J''9''iJ;I . O. 0 O. 0 O. 0 O. 0 O. 0 
7!;,/('7 113 17: 15 -0. 1 101. 40 31. 0 -~1';'9'~. O. 0 0.0 O. 0 O. 0 O. 0 
71;,/(-7.f 13 22:00 O. /:.. ;/1. 90 ::;:0.0 -99·~J·~. O. 0 o. 0 10. 9 O. 0 10. 9 
76/1:"7/14 16: :::;~ O. 3 81.00 34. 0 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
76/(.7/14 2.1: 3"·3 -0. 2 Sl. 'i'O 32. 0 -999·~J. 0.0 O. 0 0.0 O. 0 O. 0 
76.1'07 / 15 16:57 0. 5 10:::.20 35. 0 -9·~·;/~J. O. 0 O. 0 O. 0 O. 0 O. 0 
7~.I(·7/15 20: 'I') -9. '" F.,:7.70 -9. 9 -999·~J. 0.0 O. 0 O. 0 11. 4 11.4 
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'( 

WHITE PERCH 

C'ArE --------
7 • .., 1(07IZ') 
7/:..'(,7/:::,) 
71:;, 107 ,:(,,) 
7/;./')71 '20 
71.;./07110 
71;..107.120 
71;./:)7/20 
76/·)7121 
71;..1')7.121 
76/07/21 
7/;,/07/26 
7611)7/26 
7/.;..(1)7/27 
76/07/27 
76/07/27 
76/07/2.8 
76/0:3/02 
76.f(.J:?l02 
76/(':;;/02 
76/(:':: 102 . 
76/0::;/0:3 
76/0:3/03 
76/08/0:3 
76/0:;;/03 
76/0::;/0·3 
76/0::;/0-l-
76/03/04 
76/0:3/04 
76/0:3/04 
76/0:3/04 

TIME 
(HR:MIN) 
--------

10:~~ 
11: 34 
12:09 
12:47 
1'~: 35 
20:'30 
23:17 
00: .;:1) 

04:40 
05:50 
17:~1 

2t: 2:3 
18:30 
19:46 
22:50 
00:05 
11:45 
13:45 
14;40 
1~;30 

11: 12 
12: 13 
18:~8 
20: 15 
23:26 
00: 3:3 
04:25 
05:32 
15:07 
15:e:ia 

SAMPLE 
TIDE VOLUME 
(M) tCIJ M) 

------
-0. 2 15.50 
-0.2 1~:. 80 
-0. 3 12. 80 
-0.3 12. ::;:0 

O. 5 26. 70 
O. 2 27. 10 
O. 0 25. 90 
O. 0 25. 80 
O. 1 32. 70 
o ':" 32. 40 

-0. 2 95. 40 
O. '9 114. 70 

-0.1 23. 70 
o ? :28. 70 
O. 9 30. 20 
1.0 34. 40 

-0.1 16. ::;0 
O. 4 1 -;1. 50 
O. 7 1'''.20 
O. 9 19. 'i'O 

-0. 4 ::;2. 60 
-0. 3 :;:1. 70 

O. 7 ::;:a.40 
O. 5 35. 60 

-0. 2 :34.00 
-0. 2 :34.20 

O. 7 80. 'J'/O 
O. 7 31. 50 
O. 3 15. 70 
O. 5 16. 40 

( ( 

DENSITYtNO. /1000 CU M ) 
-------------------------------------------------TOTAL 

TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 
(DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 
----------- ------------ -------- -----.- --------- ----------

28. 0 -9'n9, O. 0 O. 0 O. 0 O. 0 0.0 
29. 0 -9999. O. 0 O. 0 O. 0 O. 0 0.0 
30. 0 -99;19. O. 0 O. 0 O. 0 O. 0 O. 0 
30.5 -~J995/. O. 0 O. 0 o. 0 I'il. 0 O. 0 
-9. ';'1 -9999. O. 0 0.0 0.0 0.0 0.0 
-9 .. ? -~/·;/99. O. 0 O. 0 O. 0 O. 0 0.0 
-9. '9 -S'/';J99. O. 0 o. 0 O. 0 O. 0 O. 0 
-.~. 9 -;r;I·~·"i'. O. 0 O. 0 O. 0 O. 0 O. 0 
26. 0 -995"J9. O. 0 O. 0 o. 0 O. 0 O. 0 
26. 0 -;'999. O. 0 O. 0 O. 0 0.0 O. 0 
-9. 9 -99;1'7. O. 0 O. 0 O. 0 O. 0 O. 0 
-9. '9 -99'1'1. O. 0 O. 0 O. 0 8. 7 8. 7 
25. 0 -9';";;9. O. 0 O. 0 O. 0 O. 0 0.0 
25. 0 --S'J'~/';J9 • O. 0 O. 0 O. 0 O. 0 O. 0 
25. 0 -9';/';J''iI. O. 0 O. 0 O. 0 O. 0 0.0 
25. 0 -9·,,99. O. 0 O. 0 O. 0 O. 0 O. 0 
2~. 0 -':/';1'~/9 . 0.0 o. 0 o. 0 O. 0 o. 0 
25. 5 --;'·n9. o. 0 0.0 o. 0 O. 0 0.0 
25. 5 --:'1999. O. 0 O. 0 o. 0 O. 0 O. 0 
25.5' -999'? O. 0 O. 0 O. 0 0.0 O. 0 
25. 0 -9'i'7'S"I. O. 0 O. 0 O. 0 o. 0 O. 0 
25. 0 -~~J·"i'9·'iJ. O. 0 O. 0 O. 0 O. 0 O. 0 
25! 5 -9";/9';1, O. 0 O. 0 O. 0 O. 0 0.0 
25.5 -9';/';;9. O. 0 O. 0 o. 0 O. 0 0.0 
25. 0 -9';19'7. O. 0 O. 0 O. 0 O. 0 O. 0 
25. 0 -9;"9'71. O. 0 O. 0 O. 0 29. 2 29. 2 
25. 0 -9';/99. 0.0 0.0 O. 0 O. 0 O. 0 
25. 0 -';1;199. O. 0 O. 0 o. 0 o. 0 0.0 
2/;..0 -99';;9. O. 0 O. 0 O. 0 O. 0 0.0 
26. 0 -9999. O. 0 O. 0 O. 0 O. 0 0.0 
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( ( ( 

STRIPED BASS 

DENSITV(NO. /1000 CU " ) 

-------------------------------------------------SAMPLE TOTAL 
TU1E TIDE VOUJI'1E TEMPERATURE CONDIJCTI V I TV YOLK-SAC (EXCLUDING 

D(\TE (HR:MIN) (1'1) (CU M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE .JUVENILES EOGS) 
-------- -------- _._---- -------.... _-- ------------ -------- ------ --------- ----------
76/06/1'5 18:50 -0. 1 36. 60 30. 0 -9999. 0.0 O. 0 0.0 O. 0 O. 0 
76/06/17 16:44 O. 0 48. 80 22. 0 -9';;99. O. 0 o. 0 184. 4 O. 0 164. 4 
76/06/17 20:32 -0. 2 36. 90 21.5 -S',t·~~~19. O. 0 O. 0 162. 6 0.0 162. 6 
76/0/:,·/17 23:02 -0. 3 44. 10 21.0 --?~/99. O. 0 O. 0 181. 4 O. 0 161. 4 
76/06/21 18:43 0.8 78. 40 32. 5 -99';;';'. O. 0 O. 0 12. 8 O. 0 12.6 
71.:·/('6/21 23:06 O. 3 5:::.90 28. 0 -9999. O. 0 O. 0 101. 9 0.0 101.9 
76/C/:.·/22 17:~4 O. 7 75. 10 33.0 -S'/,;;.;;.~. O. 0 O. 0 O. 0 O. 0 O. 0 
71;./(6/22 22: 13 0.0 70. 90 32. 0 -9,?9·~. O. 0 0.0 56. 4 O. 0 56. 4 
76/(1:·/23 16:37 O. 1 62. 10 33. 0 -95J 99. O. 0 O. 0 o. 0 o. 0 0.0 
7b/(;·~·/23 21: 08 O. ::: 70. 50 3:3.0 -999'? 0.0 O. 0 28. 4 0.0 28. 4 
76':0/;·/24 17: 10 O. 0 56. 60 34, I) -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
76/01,-,/24 20:42 O. 8 51. 20 34.0 -9~J99. O. 0 O. 0 o. 0 0.0 O. 0 
76/06/30 17:24 O. 2 55. 70 34. 0 -99'"iJ':'I. O. 0 o. 0 O. 0 O. 0 O. 0 
76/06/:30 21: 16 O. 2 57~ ~:O ::::4.0 -99.".,... O. 0 O. 0 122.2 O. 0 122. :2 
76/07/01 16:29 O. 3 67. 50 3~.O -9 ''iI',,'? O. 0 O. 0 14.8 O. 0 14.8 
71:;./07/01 21: 05 O. 1 65. 50 3Q. 0 -S'I'~/'iJ';>. O. 0 O. 0 122. 1 O. 0 122. 1 
76/07/0.1;, 16::]3 O. 6 37. :;:0 33. 0 -999'''. O. 0 O. 0 o. 0 o. 0 O. O. 
7 1;. I07/()/;:. 21: 04 O. :3 "l6. :::a) 35.0 -9';'"/99. O. 0 O. 0 43. 2 O. 0 43. 2 
7&/07/07 17:41 O. 8 .37. ::::0 34. 5 -9~/S'/9. O. 0 O. 0 26.S O. 0 26.8 
76/07/07 21: 45 O.S '56.90 ::::4.5 -'Y9'"iJ9. O. 0 0.0 17.6 O. 0 17. b 
71;../07/08 16:35 O. 1 58. 40 37. 0 -9';;9';>. 0.0 O. 0 O. 0 O. 0 O. 0 
76/07/03 21: 00 O. 1 .~3. 60 31. 0 -0;'1995/, 0.0 O. 0 31. 4 15. 7 47. 1 
76/07/12 16: :;:9 O. 0 59. 90 34. 5 -9999. 0.0 O. 0 O. 0 O. 0 O. 0 
76/07/12 22:00 O. 7 55. 70 30. 5 -999·~. O. 0 O. 0 O. 0 35.9 35. '9 
76/07/13 17: 15 -0. 1 101. 40 31. 0 -·~J·;I·'iJ9. O. 0 o. 0 O. 0 0.0 O. 0 
76/1)7/1.:3 22:00 O. 6 ';'1. 'iJO :;:0.0 -'r999. O. 0 O. 0 10.9 0.0 10.9 
7/;:./07/14 16:35 O. 3 lH.OO 34. 0 -S"/·~·?i·'iJ. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/14 21: 33 -0. 2 =;:1.90 32. 0 -999'Y. O. 0 O. 0 O. 0 0.0 O. 0 
71;./CJ7/15 16:57 O. 5 103. 20 ;:::5.0 -·'i'·~99. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/15 20:40 -9. 9 f.:7. 70 -'"iI.9 -'"iJ 99''i'. O. I) O. 0 O. 0 0.0 O. 0 
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BAY ANCHOVY 

DENSITY(NO. /1000 CU H ) 
-------------------------------------------------

SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (CIJ M> <DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 
-------- -------- ------ ----------- ------------ -------...- ------ --------- ----------
76,'06/15 18:50 -0. 1 36. 60 ~:O. 0 -9';'99. O. 0 O. 0 0.0 0.0 0.0 
7':-/06/17 16:44 O. b 4:3.80 22. 0 --;1';199. O. 0 o. 0 O. 0 O. 0 O. 0 
76/06/17 20:32 -0.2 3(: .. 90 21.5 -999'3>. 0, 0 0.0 O. 0 O. 0 O. 0 
76/06117 23:02 -0. 3 44. 10 21.0 -9';-'';'9. o. 0 O. 0 O. 0 O. 0 O. 0 
76/0(:0/21 18: 4:3 0, e 78. 40 :32.5 -~!~1'~9. O. 0 0.0 0, 0 O. 0 O. 0 
76/0f./21 23:06 O. 3 58. 9t) 2:3.0 -9·~/99. O. 0 O. 0 O. 0 O. 0 0.0 
76/06/"12 17:54 O. 7 75. 10 ~:3. 0 -99';";>. O. 0 o. 0 o. 0 O. 0 O. 0 
76/06/22 22: 13 O. 6 70. 90 :::2. 0 -9';1·~/"i'. O. 0 O. 0 O. 0 O. 0 0.0 
71;./06/23 16:37 O. 1 62. 10 :::=3.0 -·'99'~~/. O. 0 O. 0 O. 0 O. 0 O. 0 
76/01;,/23 21: 0:3 O. e 70. 50 ::::3. «) -999'"i'. O. 0 0.0 O. 0 O. 0 O. 0 
76/06/24 17: 10 0.0 56. 60 34. 0 -9';'99. O. 0 O. 0 O. 0 O. 0 O. 0 
76/06/74 20:42 O. e 51.20 34. 0 -999·~/. O. 0 O. 0 O. 0 O. 0 O. 0 
76/06.1:':':.) 17:24 O. 2 55. 70 34. 0 -99';19. O. 0 o. 0 IS. 0 O. 0 lS. 0 
76/06/30 21: 16 0.2 57. :::0 34.0 -9'~J9·;I. O. 0 O. 0 17. ::; O. 0 17. :5 
76/07/01 16: 2'7 O. 3 (:.7.50 35. 0 -999'?, O. 0 O. 0 44. 4 O. 0 44. 4 
7/;./07/01 21:05 O. 1 65.50 35. 0 -9·~I'~/'? O. 0 o. 0 15. :3 O. 0 15. 3 
76/07/06 16;53 O. 6 37. 30 3~:. 0 -999'1. 0.0 0.0 O. 0 0.0 O. 0 
76/07/06 21: 04 O. 8 46. 30 ::::5.0 -"i"'9';I''iJ. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/07 17:41 O. 8 37. 30 :34.5 -99":.J9. O. 0 O. 0 26. 8 O. 0 26. 8 
76/07/07 21: 45 O. 8 ~6. 5/0 34. 5 -'~·'i'99. O. 0 o. 0 o. 0 o. 0 o. 0 
76/07/0:3 16: ::::~ O. 1 58. 1lO :::7. I) -'?o1<;1';-t9. O. 0 O. 0 O. 0 0.0 O. 0 
71:.·/07/0:3 21: 00 O. 1 63. 60 31. 0 . -9·;1';"~/. O. 0 o. 0 15. 7 O. 0 15.7 
76/07/12 16:39 O. 0 09. 90 :34.5 -999';'. O. 0 O. 0 66. 8 O. 0 66. a 
76/07/12 22:00 O. 7 55. 70 ~:O. !J -''i''iJ';I'-iJ • O. 0 O. 0 35. 9 0.0 35. 9 
7(:·/07/13 17 15 ·'0. 1 101. 4·1) 31. 0 -·~/999. O. I) O. 0 O. 0 O. 0 O. 0 
76/07/13 22 00 O. 6 91. '~/O 30. 0 -9'i'9'?, O. 0 O. 0 10. 9 0.0 10. 9 
16·/07/14 16 3~ O. 3 :31. 00 :::4.0 -'ir~i·:'i":'''. O. 0 O. 0 O. 0 O. 0 O. 0 
76./07/1'1 21 33 -0. 2 81. ',1() 32. 0 _o-:.J':J9-;J. O. (I O. 0 24. 4 O. 0 24. 4 
76/07/15 16 57 O. 5 103. 20 35. 0 -''i'o;;'i.i9. O. 0 O. 0 O. 0 0.0 0.0 
76/07/15 20 40 -9. 9 87. 70 -9. 9 -9·~J·:';9. O. 0 O. 0 45. 6 O. 0 45. 6 
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( ( 

BAY ANCHOVY 

DENSITV(NO. /1000 CU M ) 
---------------------------------------------~---SAMPLE TOTAL 

TIME TIDE VOLUME TEMPERATURE CONDUCTI VITY YOLI(-SAC (EXCLUDING 
DATE (HR: 11IN) (M) (CU M) (DEGREES C) (MICROMHOS) EGOS LARVAE LARVAE .JUVENILES EGGS) -------- --------- ------ ----------- --_.-..... ------- -------- ------ --------- --.... -.-_----

7'::../{)7/2.0 10;55 -0. 2 15. 50 28. 0 -'9'99'9. o. 0 o. 0 64. 5 O. 0 64. :; 
76/07/20 11: 34 -0. 2 13. 80 29. 0 -99';19. O. 0 O. 0 O. 0 0.0 O. 0 
76./07/20 12:09 -0. 3 12. 80 30. 0 -';I·'iJ~J9. O. 0 O. 0 78. 1 0.0 78. 1 
76/<)7/20 12:47 -0. :;: 12. C:O 30. 5 -';1';'0;;';/, O. 0 O. 0 O. 0 O. 0 O. 0 
76/(,7/2.) t·?: 35 o. 5 26. 70 -9. 9 -';;5/9';1. O. 0 37. :; 37. 5 O. 0 75. 0 
76/t)7/2() 20:50 O. 2 27. 10 -9. 9 -9·'i/~J·~. 0.0 O. 0 553. 5 184. 5 738. 0 
76.fC7/2.) 2:3: 17 O. 0 25. S"JO -'9.9 -9"I';I'? o. 0 O. 0 386,1 77. 2 463. 3 
76/')7/21 00:30 O. 0 25. ::::() -9. 9 -S"I':;'-';:I"i. O. 0 O. 0 465.1 193.8 658. 9 
76/<)7/21 04:40 O. 1 :;:2.70 26. 0 -99·~J9. O. 0 O. 0 305. S O. 0 305. S 
76/')7/2.1 05:50 O. 2 32. '10 26. 0 -9999. O. 0 O. 0 246. 9 0, 0 246.9 
76/07/26 17:51 -0. 2 9!3. 40 -9. S'I -·;i·;/~i9. 10. 5 O. 0 471. 7 94. 3 566. 0 
76/07/26 21: 28 O. 'v 11'1. 70 -9, 'il -99';;'''. O. 0 O. 0 871. 8 1046. 2 1918. 0 
76.107/27 1:::: 30 -0. 1 2::::.71) 25. 0 -9999. o. 0 O. 0 843. 9 42. 2 886. 1 
76/07/27 1';1: Jl6 O. 2 18. 70 2~':;. 0 -99'~/';'. 209. 1 O. 0 348. 4 418. 1 766. 5 
71:../07 F:q 22:~0 O. 9 ::::0.20 25. 0 -';1'''';/9. 66. 2 0.0 761. 6 662.3 1423. 9 
76/07/2:;; 00:05 1.0 34. 40 25. 0 -';1999. 87. 2 87. 2 610. 5 872. 1 1569. 8 
76/08/02 11:45 -0.1 16. 50 2~. Q -9-:-";1',1. o. 0 O. 0 6N; •. 1 O. 0 606. 1 
76/0:::.102 13:45 O. 4 1-;', !:iO 25. 5 -';-'9';"9. 0, 0 51. 3 564. 1 O. 0 615. 4 
76.10:;;/02 1'1:'10 O. 7 19.20 25. 5 -9999. O. 0 O. 0 1145. 8 o. 0 1145. S 
76/(.:~/02 15:30 O. 9 1';1. ',,0 2C'" IC'" .J. :J -99';/';1, O. 0 O. 0 1256. 3 O. 0 12~6. 3 
76/08/03 11: 12 -0. 4 32. 60 2!:., 0 -·;'·~99. O. 0 O. 0 521. 5 O. 0 521. 5 
7<1:../0:;'.10:;: 12: 18 -0. 3 31. 70 2~. 0 -'~)'~/~/9 . O. 0 o. 0 473. 2 O. 0 473. 2 
76/08.11:-:3 18: 5::: 0.7 ::=::3.40 25. 5 -Si·~"'9·~/. O. 0 104. 2 5';>9.0 O. 0 703. 2 
7t:.h):::/O::: 20: 1!'J O. 5 ::::5.60 25. 5 -';"~)':.'.':.) . O. 0 280. 9 477. 5 84. 3 842. 7 
76/1)::;/03 23:26 -0. 2 ::::'1.00 2~t. 0 -9·;JI~-";). O. 0 O. 0 1029. 4 411. 8 1441. 2 
7 ~./0:::.t(.4 00:38 -0. 2 34. 20 25. 0 -'?·:'i9·~). O. 0 O. 0 467. 8 233. ') 701. 7 
76/(;::;/04 ()if: 2~3 O. 7 3(l, ';/0 2~5. 0 -·~/99"~). O. I) O. 0 1197.4 12';>.4 1326.8 
76/08/04 (j5: 32 O. 7 :~l. 50 2~. 0 -';"'iJ9'1. O. 0 O. 0 ri'3.7 31. 7 825. 4 
7-::.10:;;/01 1'.3:07 O. 3 15. 70 26. I) -5r'i/9·~. O. 0 o. 0 1'?1. 1 O. 0 191. 1 
76/0:3/('4 15: 5:3 O. ~ 16.40 26. 0 -·;I·?·~J9. u. 0 O. 0 O. 0 O. 0 O. 0 

3.3-52 



( ( 
~. ( 

BAY ANCHOVY 

DENSITY(NO. /1000 CU M ) 

-------------------------------------------------
SAMPLE TOTAL 

TIME TIDE VOLUI'1E TEI'1PERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 
DATE (HR:HIN) (1'1) (CIJ 1'1) (DEGREES C) (MICROMHOS) EGOS LARVAE LARVAE JUVENILES EGGS) -------- -------- ------ ----------- ------------ _ .... _----- ------ --------- ----------76/08/04 16:43 O. S 16. 10 26. :1 -9·i·;>~/. O. 0 O. 0 124.2 O. 0 124. 2 

76/08/04 17:36 O. 8 16. 40 26. 5 -~/·i9·~. 0.0 O. 0 122.0 0.0 122. 0 
76/08/04 19:20 O. 8 1:3.60 26. 0 -9 ';/';''? . o. 0 O. 0 215. 1 O. 0 215. 1 
76/'0::;/04 20: 10 O. 7 14. 70 ::::'6. 0 -9999. O. 0 O. 0 340. 1 O. 0 340.1 
76/0:::/04 20:52 O. :5 14. 10 26. I) -9';)·il9. O. 0 O. 0 425.5 141. a 567. :3 
7/:,/0.3/05 14;54 -0.1 12.90 2/:..0 -99}/';I. O. 0 O. 0 77.5 0.0 77. 5 
76/0:3/1)~ 15:49 O. :2 13. ::::0 26. 0 -·ii·,'99. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0:::105 16:34 O. 4 13. 80 26. 0 -99'i·~/. O. 0 O. Q 217.4 O. 0 217.4 
76/(;:~:.I~)5 17:39 O. 7 1iL 60 26. 0 -9999. O. 0 O. 0 411. 0 O. 0 411. 0 
76/(1::;/05 1';': 28 O. 9 14. 50 26. I) -S"199 t;'l. O. 0 O. 0 551. 7 0.0 551. 7 
7'~./O·::/O:5 20:23 O. S 1'1.50 26. 0 -9';J9~J. O. 0 O. 0 827. 6 275. 9 1103.5 
76/1)::-/Q5 21: 16 o ,-, 

.0 14. ::::0 26.0 -S-l·?·~·~t. O. 0 O. 0 559. 4 209. a 769. 2 
7~/0:::l17 11:22 -0, 3 37. 70 -9. 9 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0:;;f17 12:33 O. 0 30. 00 -9. 9 --9;/';/9. O. 0 O. 0 O. 0 O. 0 O. 0 
7610:::/17 18:39 I). 5 32. 50 2c·.5 -9·~/~)·;'. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0:;::/17 15': 50 O. 3 32. 00 26. 0 -9999. O. 0 O. 0 o. 0 62. :5 62.5 
76/0'=.:/17 .,..., .... ,.,. 

_ .... L_ -0.1 31. 20 25. ~ -'iJ9'~/';I. O. 0 O. 0 O. 0 64. 1 64.1_ 
71::./0:;;/17 23: :;i(j O. 0 2';'.30 25. a -99';)9. O. 0 O. 0 102. 4 O. 0 102.4 
76./0:3.118 04:41 O. 5 34. /::·0 2~. l) -9';199. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0::;;/18 05:47 O. :5 33. 60 25. 0 -·;I'i":'>·~. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0;::/24 18:50 I), :3 124. 00 25. ~ -999~J. O. 0 O. 0 32. 3 O. 0 32. 3 
76/0::V24 22:50 O. 8 2:?. E:t) 25. 0 -9';i99. O. 0 O. I) 104. 2 O. 0 104. 2 
7~./O8/25 05: 16 -0. 3 27. 40 24. 0 5:::00. O. 0 O. 0 O. 0 73. 0 73. 0 
76/0r:V31 10:55 -0. 3 33. 00 23. :2 '1500. O. 0 O. 0 O. 0 0.0 O. 0 
76/08/31 18: 19 -9. 9 32. 60 24. 0 5270. O. 0 0.0 30. 7 O. 0 30. 7 
761'08/31 23:03 -0. 1 -::::2.70 0"').-, ro 

.J....~. 0 5610. O. 0 O. 0 397. 6 O. 0 397.'6 
76/09/01 05:53 O. 8 37. 50 --,,,: .. ., 

L-.J, ... 5070. O. 0 O. 0 133. 3 O. 0 133. 3 
76/0'i'/07 11:49 _~J. 9 3::::. 10 -9. 9 -9':"9'';), 0.0 0.0 105. 0 26. 2 131. 2 
76/0';'107 18:45 -0. 2 ~n. 00 23. 1 3740. O. 0 O. 0 303. 0 60. 6 363. 6 
76/0';'/07 22:24 O. S 32. 40 22. 'it 3700. O. 0 O. 0 ::::0.9 O. 0 30. 9 

3.3-53 



( ( ( 

BAY ANCHOVV 

DENSITV(NO. /1000 CU M ) 
SAMPLE -------------------------------------------------

TOTAL TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING DATE (HR: t-lIN) (M) (CU H) (DEGREES C) (MICROl'lHOS) EGGS LARVAE LARVAE JUVENILES EGGS) -------- -------- ----- .... ----------- ------------ -------- ------ --------- -_ .... _------76/0·;)/03 05:44 o. 2 33. 90 22. 4 3480. O. 0 O. 0 147. 5 29.5 177.0 

3.3-54 



( 

CLlJFE:WS 

DENSITYlNO./IOOO CU M ) 

----------------------------~--------------------SAMPL.E TOTAL 
TIME TIDE VOL.UNE TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DATE <HR:HIN) (H) (CIJ M) <DEGREES C) ( H I CRCIMHOS ) EGGS LARVAE LARVAE .JUVENILES EOGS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- ----------76/0/:,,/15 1'8:50 -0. 1 36. 60 30.0 -"'9·~9. O. 0 O. 0 0.0 O. 0 o. 0 
76/1)6/17 16:44 O. 6 48. 80 22. 0 -S"/'~''';/9 . O. 0 o. 0 20. 5 O. 0 20. 5 
71;,/01;,/17 20:32 -0. 2 36. "'1) 21. :;; -~J'''99. 0.0 0.0 0.0 0.0 0.0 
74/0/;,/17 23:02 -0. :3 44. 10 21. 0 -9'>'99. O. 0 O. 0 22. 7 O. 0 22. 7 
76/01;,121 18:43 0.8 78. 40 32. 5 -·~9·~J·;>. 0.0 O. 0 0.0 O. 0 O. 0 
7~/(tf...I21 23:06 O. 3 ~B. 90 28. 0 -';1';"1';1';1. O. 0 o. 0 67. 9 O. 0 67. 9 
76/06/22 17;~4 O. 7 7~. 10 3:3.0 -99~J9. O. 0 o. 0 26.6 O. 0 26. 6 
76/1)1;·/'1.2 22: 13 O. I:. 70. 5'\) ~:2. 0 ..... 'i"i .. ";I·;'. O. 0 O. 0 O. 0 O. 0 o. 0 
76/1)1;./2:3 16:37 O. 1 62. 10 33. 0 -·~/S'J·~/·~. O. 0 O. 0 O. 0 o. 0 O. 0 
76/(0(;.123 21: 0:3 O. 8 70. 50 33.0 -';;999. O. 0 O. 0 14. 2 O. 0 14.2 
76/0.';./2-l 17: 10 O. 0 56. 60 34. I) -9999. O. 0 O. 0 17.7 O. 0 17.7 
71:./0/:;/74 20:42 O. 8 51. 21) 34. I) -9·~)·i9. O. 0 o. 0 o. 0 O. 0 O. 0 
7~/O,V31) 17:24 O. :2 55. 70 34. 0 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
76.101;..1":':0 21: 16 O. 2 57.3t) 34. 0 -'i'J';J;/S"J, O. 0 o. 0 17.5 O. 0 17. :) 
7¢'/O7/01 16:29 O. 3 67. 50 ~:~. 0 -S"/~J9·iJ. O. 0 O. 0 14. a O. 0 14. a 
71:../07/01 21: ,)5 O. 1 6~.::;O ~'::5. 0 -9';1'~/'~ . O. 0 O. 0 0.0 0.0 O. 0 
71;..107/0.';, 16:53 O. 6 37.2a) 3~;:. 0 -~I'"" ... ~. O. 0 O. 0 O. 0 O. 0 O. 0 
71;./O7/0.~ 21: 04 O. 3 46. 30 ::::~i. 0 -9·i/~I'''. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/07 17:41 0.8 37. 30 34. 5 -"i" ;'99. O. 0 o. 0 O. 0 O. 0 O. 0 
76/07.107 2l:45 O. 8 56. 90 34. 5 -'i999. O. 0 o. 0 35.1 O. 0 35.1 
7~/()7/08 16:33 O. 1 ~8. 40 37. 0 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
'16/07/0:3 21: 00 O. 1 6~. 60 31. I) -9-:r ;i9. O. 0 O. 0 47. 2 0.0 47. 2 
71;./07/12 16:39 O. 0 5'r,. ';10 ::;:4.5 -'t99';>. O. 0 O. 0 O. 0 16. 7 16. 7 
76/07/12 22;00 0. 7 r.~i. 70 30. 5 -9999, O. 0 O. 0 8S", 8 O. 0 69. 8 
76/07/13 17: 15 -0.1 101. -1·) ::.:1. I) -'11"";1''9. o. 0 O. 0 9. 9 O. I) 9. 9 
76/07/13 22: 1)1) O. 6 ~/1. 90 ::::0. t) -9999. O. 0 O. 0 0, 0 O. 0 . 0.0 
76/07/14 16: ::;:5 O. 3 81. 00 34. 0 -9'::""'·~9. O. 0 O. 0 o. 0 O. 0 o. 0 
7C./07/14 21: :::3 -0. 2 81. ';-0 .32. 0 -9999 . O. I) O. 0 12. 2 O. 0 12. 2 
76/07.1'15 16:~7 O. !;j 1 (J.::. 20 3J. 0 -9"iJ·;I·~/. I). I) O. I) o. 0 O. 0 O. 0 
71;./O7/1~ 20: 40 -9, '9 1::7. 70 _'~J. 9 -9";·1·;1'~/. O. 0 O. I) O. 0 O. 0 O. 0 

3.3-55 



( ( ( 

WH ITE PERCH 

DENSITY(NO. /1000 CU'N ) 

-------------------------------------------------SAMPLE TOTAL 
TIHE TIDE VOLUME TEMPERATURE CONOUCTIV ITY YOLK-SAC (EXCLUDING 

DATE (HR:MIN) (M) (CU M) (DEGREES C) (MICROMHOS) EGOS LARVAE LARVAE JUVENILES EOOS) -------- -------- ------- ----------- ------------ -------- ------ --------- ----------
76-/'06/15 16:50 -C,. 1 36. 60 ;::0.0 -9';;';'/9. O. 0 O. 0 O. 0 0.0 O. 0 
76-/06/17 11:,:44 O. I.> 48. 80 22. 0 -999·~. O. 0 o. 0 O. 0 O. 0 o. 0 
76/06.117 20:32 -0. 2 36. 'iO 21. !3 -S"/999. O. 0 O. 0 27. 1 O. 0 27.1 
76/0·':".117 23:02 -0.3 44. 10 21. 0 -·?,~/5/9. 0.0 O. 0 bS. 0 O. 0 68.0 
76/(16/21 18:43 Q. 8 78. 40 ,0; • .., r. 

• .;,1":" • ...., --;-1"999. O. 0 O. 0 12. $ O. 0 12.8 
76/06/21 23:06- f). :'3 S8. ';10 28.0 -9;/~J9. O. 0 O. 0 50. 9 O. 0 50. 9 
76/t.J1.>/22 17:54 O. 7 75. 10 3:3.0 -';1';;';1';;. O. 0 O. 0 13. 3 O. 0 13. 3 
76/06/22 22; 1:3 O. 6 70. ';'10 32. 0 -999';;. . 0.0 O. 0 42. 3 0.0 42.3 
7/;,/('1:,/'::':3 16:37 O. 1 b2. 10 3:3.0 -';"';'9';;. O. 0 O. 0 o. 0 O. 0 o. 0 
76/(·1;,./23 21: 0:3 O.S 7t). ~o 3:3.0 -';'1999. O. 0 O. 0 O. 0 O. 0 O. 0 
7/;,/(;/;,./'::.4 17: 10 O. 0 56. 60 34.0 -5"19-;";». 0.0 o. 0 O. 0 o. 0 O. 0 
71;,f(:t.l":!4 20:42 O. 8 51. 20 34. 0 -"~J9;J'~, O. 0 19.5 39.1 O. 0 58. b 
76/06/30 17:24 O. 2 ~5. 70 34. t) -;;1 ''iJ';1 '7, O. 0 O. 0 35, .;; O. 0 35. 9 
76/C6/30 21: 16 O. 2 57. 30 ;:::4.0 -995''7. O. 0 O. 0 34. 9 O. 0 34. 9 
76/(;7/01 16:29 O. 3 67. ::;;0 35. 0 -9'~J5r'iJ. O. 0 0.0 14.8 0.0 14. a 
71;,1f;7/01 21: 05 O. 1 65. 50 :;;5. I) -9·~J9·jI. O. 0 o. 0 122. 1 O. 0 122.1 
76/(";7/06 16:~3 0.6 37. ;:::0 3:3.0 -9999. O. 0 o. 0 O. 0 O. 0 O. 0 
71;,/(7F),:. 21: 04 0.$ 46. ::;:0 ::;:~. 0 -9·?'i"}·~). O. 0 O. 0 O. 0 O. 0 O. 0 
76/(.,7/07 17:41 O. 8 37. :;:0 34. 5 -9999. O. 0 O. 0 0.0 O. 0 O. 0 
76/(;7/07 21:45 O. 8 !:.b.90 34. 5 -·~J51'1·:'>. O. 0 O. 0 52. 7 O. 0 52. 7 
71:.. /'(:'7/08 16:35 O. 1 5:3.40 37. 0 -·i"I'i'·~J9. O. 0 O. 0 O. 0 O. 0 O. 0 
7/;,/C-7/0:3 21:00 O. 1 63. 60 31. 0 -$'9'~/'~J . O. 0 o. 0 31. 4 O. 0 31. 4 
71:..1(;7J12 16: :;:9 O. 0 59. 9C) ::::4.5 -S'J9';/9. O. 0 O. 0 O. 0 O. 0 0.0 
76/07/12 22: ()O O. 7 55. 70 30. 5 -99S'1'? O. 0 o. 0 0.0 O. 0 O. 0 
7/,,/.)7/1.3 17: 15 -0. 1 101.40 31. 0 -';/'~/-;/';I. O. 0 O. 0 O. 0 O. 0 O. 0 
76/( 711.3 2~:00 O. /:,. 91. 90' 30. 0 -"iJ'~/'iI'iI. O. 0 O. 0 10. 9 O. 0 10. 9 
71;../(·711", 11.>: 3S O. 3 31. 00 34. 0 -9;'·~9. O. 0 o. 0 O. 0 O. 0 O. 0 
76107/14 21: .33 -0. :2 31. 'i'O 32.0 -S'1';/99. O. 0 O. 0 O. 0 O. 0 0.0 
76"c:'i'/1~ 16:57 O. 5 1 ~3. 20 ~5. 0 -'i'J'iSI9. O. 0 O. 0 O. 0 O. 0 O. 0 
76 '.:'7/1 <j 20:40 -')1. '9 37. 70 -'? 9 -9999. O. 0 O. 0 O. 0 11.4 11. 4 

3.3-56 



( ( 

WHITE PERCH 

DENSITY(NO./l000 CU M ) 
-------------------------------------------------

SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

r~TE (HRMIN) (M) (CU M) (DEGREES C) ( M I CROl'lHOS ) EGGS LARVAE LARVAE .JUVENILES EGGS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- ----------
7/;;/')7/2t) lO;~~ -0. 2 1~. ::;0 28. 0 -9999. O. 0 O. 0 o. 0 O. 0 o. 0 
76 ' tj7/::. ... J 11: .34 -0. 2 1.3. :::0 2'~/. 0 -99·~'9. O. 0 0.0 O. 0 O. 0 O. 0 
7/;..i~:·: /z·) 12:09 -0. :;; 12. :::1) 30. 0 -99'i'9. O. 0 O. 0 O. 0 0, 0 O. 0 
7,j,)71::.'") 1:!;47 -0. 3 12. :-::0 30. 5 -S"'9'i9. O. 0 O. 0 O. 0 O. 0 O. 0 
7·;/'~7/::) 1';"1: 35 O. ~. 26. 70 -';'. -;> -':/95/9. O. 0 O. 0 O. 0 0.0 O. 0 
7,= l')7/"'::'0 20; ~() O. 2 27. 10 -9, 9 -99·~S'/. O. 0 O. 0 O. 0 O. 0 0.0 
7~/·::i./:') 23: 17 O. 0 2~. 0;'0 -9. 9 -99";)9. O. 0 O. 0 O. 0 O. 0 O. 0 
71;/,:'7/21 00: .:::0 O. 0 25. 80 -9. -;> -999'~. O. 0 O. 0 O. 0 O. 0 0.0 
7~~/·j7/21 04: '-:0 O. 1 32. 70 26. 0 -9S'J·~/·~. O. 0 O. 0 O. 0 0.0 O. 0 
70&,/')7/21 05:~!) O. 2 32. 40 26. 0 -9·~'~'';>. O. 0 o. 0 o. 0 0.0 O. 0 
7t,/·i7/?6 17: ~,l -0. 2 95. 40 -9. 9 -999·~. O. 0 O. 0 O. 0 O. 0 0.0 
76/·)7/2~· 21: .2::: O. 9 114.70 -9, 9 -'7';'99. O. 0 O. 0 O. 0 S. 7 8. 7 
7';./07/27 1e:30 -0. 1 23. 70 25. 0 -~'999. O. 0 O. 0 O. 0 O. 0 O. 0 
71:/07/27 1':': 4b O. 2 2:3. 70 25. 0 -·7'·;'·~'~/. O. 0 o. 0 o. 0 o. 0 O. 0 
71:;, 107/17 22:50 O. 9 30. 20 25. 0 -S"';' ';'9. O. 0 O. 0 O. 0 O. 0 O. 0 
7/:'/07/2:;:' 00:05 1.0 34. 40 25. 0 -99.,,9. O. 0 O. 0 O. 0 O. 0 O. 0 
76/(I;::}<)2 11: 45 -0. 1 16. 50 25. 0 -99~'~' .. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0;3/02 13:45 O. 4 19. 50 '.25.5 -S"';'99. O. 0 O. 0 O. 0 O. 0 O. 0 
76/(·:::/02 14:40 O. 7 19. 20 25. 5 -5";";"'iI. O. 0 O. 0 O. 0 O. 0 O. 0 
76,'(8/02 15: ~:I) O. ';1 1';'. '10 25. 5 -9;";'9. O. 0 o. 0 O. 0 O. 0 O. 0 
76/(·;::/0:3 11: 12 -0. 4 32. 60 25. 0 -9.,,99. O. 0 O. 0 O. 0 O. 0 O. 0 
76/08/03 12: 18 -0. 3 31. 70 25. 0 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
76,/08/03 18:58 O. 7 3:::.40 25. 5 -9~'·7·~J. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0:3/03 20: 1!} O. 5 :35.60 25. 0 -·~/999. O. 0 O. 0 O. 0 O. 0 O. 0 
7b/OS/03 23:2~ -0. 2 34. 00 25. 0 -9·;I';J·~. O. 0 O. 0 O. 0 O. 0 O. 0 
76F)8/04 00: :;::;; -0."2 ::;:4.20 " 25. 0 -9999. O. 0 O. 0 O. 0 29. 2 29. 2 
76/0:Y04 04:25 O. 7 :30. ·~O 25. () -9999. O. 0 O. 0 0.0 O. 0 O. 0 
76/0;;;/04 05:32 O. 7 31. 50 25. 0 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
7c·/0:~/04 15:07 O. 3 1~;. 70 26. 0 -99·;1·~). O. 0 O. 0 O. 0 O. 0 O. 0 
76/0;~/04 15:53 O. 5 16. 40 26. 0 -99'~';J, O. 0 O. 0 O. 0 O. 0 O. 0 

3.3-57 



( ( ( 

STRIPED BASS 

DENSITV(NO./l000 CU" ) 

-------------------------------------------------
SAMPLE TOTAL 

TIfo1E TIDE VOLU~lE TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 
DATE (HR:MIN) (M) (CIJ M) (DEGREES C) (MtCROMHOS) EGGS LARVAE LARVAE .JUVENILES EGGS) 

-------- -------- ------ ----------- ------------ -------- ------ --------- ----------
76/06/15 18;50 -0.1 36. 60 30. 0 -9999. O. 0 O. 0 0.0 O. 0 O. 0 
76/('6/17 16:44 O. 6 48. 80 22. t) -9999. O. 0 O. 0 184. 4 0.0 le4.4 
7(;./06/17 20;32 -0. 2 36. 90 21. :5 -99';.9. O. 0 O. 0 162. b 0.0 162.6 
76/06/17 23:02 -0. 3 4"1. 10 21. 0 -9999. O. 0 O. 0 181. 4 0.0 181. 4 
76/(-6/21 18:43 O. 8 78. 40 ...... ? c:" 

..:._. oJ -99',19 . O. 0 O. 0 12. e O. 0 12.8 
76/(-6/21 23:06 O. 3 58. S'IO 2:3.0 -999':>. O. 0 O. 0 101. 9 O. 0 101. 9 
76/C6/22 17:54 O. 7 75.10 3:3.0 -99':/9. O. 0 0, 0 O. 0 O. 0 O. 0 
76/06/22 22: 13 0.6 70. ·~O 32. 0 -9'?J';r~. O. 0 O. 0 56. 4 O. 0 56. 4 
76/06/23 16:37 O. 1 62. 10 :3:3.0 -99"/9. O. 0 O. 0 O. 0 O. 0 0.0 
76/06/23 21; 0:3 O. e 70. 50 3:3.0 -9·~/99. O. 0 O. 0 28. 4 O. 0 28.4 
76/0·V24 17: 10 O. 0 56. 60 34. 0 -9';19'7. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0f,/2·l 20:42 O. 8 51. 20 34.0 -99';:"';>. O. 0 O. I) O. 0 O. 0 O. 0 
76/06/30 17:24 O. 2 55. 70 34. 0 -·;J';J9·~. O. 0 O. 0 O. 0 O. 0 O. 0 
76/06/30 21; 16 O. 2 57. 30 34.0 -~1';1"'9. O. I) O. 0 122.2 O. 0 122.2 
76/07/01 16:29 O. 3 67. 50 3::;. 0 -;J9';J'~. O. 0 O. 0 14. 8 O. 0 14.8 
76/07/01 21: 05 O. 1 65. 50 :35.0 -'r";Jo;l';-t, O. 0 O. 0 122. 1 O. 0 122. 1 
71;./07/06 16:53 O. I;. '37.30 33.0 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
71;,/07/06 21:04 O. 8 "16. :;:1) 35. 0 -99';i9. Q. I) 0, 0 43. 2. O. 0 43. 2 
76/07/07 17:41 O. 8 37. 30 34.5 -';J'?99. O. 0 0, 0 26. e O. 0 26. 8 
76/07/07 21: 45 O. 8 '5(:" "j"/O 34. 5 -99·~9. O. 0 0.0 17./:.. 0.0 17. 6 
71:../f>7/03 16:35 O. 1 5:::. '10 ::':7.0 -'i"/9'?9. O. 0 O. 0 O. 0 O. 0 0, 0 
71:../07/08 21: 00 O. 1 ·~3. 60 31. 0 -99';>9. O. 0 O. 0 31. II 15. 7 47.1 
76/07/12 16:39 O. 0 55},9() 34.5 -99.,,9. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/12 22:00 O. 7 ~35. 70 :::0. ~ -99'~9, O. 0 0.0 O. 0 35. <) 35. 9 
71;./07/13 17: 15 -0. 1 101. 40 31. 0 -99.,,',1. O. 0 O. 0 O. 0 0.0 O. 0 
76/07/13 22:00 O. /:.. 91. 'i'O 30. 0 -"'iJ999. O. 0 O. 0 10. 9 0.0 10.9 
7C,/07/1J1 16: 3~j O. 3 ::;1. 00 34. 0 --;l"r";/9. O. 0 o. 0 O. 0 o. 0 O. 0 
76/07/14 21:33 -0. 2 :31.90 32. 0 -·~·;)·'I'ii. O. 0 O. 0 O. 0 O. 0 O. 0 
71;./07/15 16:57 O. 5 10;!:.20 35. 0 -99';'19. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/15 20:40 -9. 9 t37.70 -'? 9 -9';1';/9, O. 0 O. 0 O. 0 O. 0 0.0 

3.3-58 



i 
\ 

BAY ANCHOVY 

DENSITY(NO. 11000 CU H ) 
-------------------------------------------------SAMPLE TOTAL 

TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 
DATE (HR:MIN) (M) (CIJ M) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) -------- -------- ------ ----------- ------------ -------- ------ --------- ----------76/06/15 1$:50 -0. 1 ;;;:6. 60 30. 0 -9999. O. 0 0.0 O. 0 O. 0 O. 0 

76/06/17 16:44 O. /;; 48. 80 22. 0 -S"/·~/9·;I. O. 0 O. 0 O. 0 O. 0 0.0 
76/,)6/17 20:32 -0. :2 3,~. ';/0 21.5 -9'?99. O. 0 O. 0 O. 0 O. 0 O. 0 
76/01;../17 2:3: 02 -0.3 44. 10 21. 0 -99-;19. O. 0 O. 0 O. 0 0.0 0.0 \ 
71;../06/21 18:43 O. 8 7:3.40 ::::2.5 -9·;J9·~. O. 0 O. 0 O. 0 O. 0 0.0 
76/0M21 23:06 O. 3 5:::.90 2:3. 0 -99·,,9. O. 0 O. 0 O. 0 O. 0 O. 0 
76/06/22 . 17:~4 O. 7 75. 10 33. 0 -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
76.106/22 22: 13 O. 6 70. 90 32. 0 -9;/9·~. O. 0 O. 0 0.0 O. 0 0.0 
76/0f../23 16:37 O. 1 62.10 ;:::3.0 -·~/9·79. O. 0 O. 0 O. 0 O. 0 O. 0 
71;../01:..123 21: 0::: O. 8 70. 50 3:3.0 -5";l';19. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0~/24 17: 10 O. 0 56. 60 :34.0 . -S'/';I;"Y. O. 0 O. 0 O. 0 O. 0 O. 0 
76/06/74 20:42 O. 8 !:i1. 20 34. 0 -~/99'? 0.0 O. 0 O. 0 O. 0 O. 0 
76/06F:':0 17:24 o ? 55. 70 34. 0 -9999. 0.0 0.0 18. 0 O. 0 18. 0 
76/01;../30 21: 16 O. 2 57. ;;;:i) 34.0 _-;I·~·~J>;>. O. 0 O. 0 17.5 O. 0 17. 5 
76/07/01 16:29 O. 3 /:,,7. 50 35. 0 -99'i9. O. 0 O. 0 44. 4 O. 0 44. 4 
7f.'/(J7/01 21:05 O. 1 65. 50 ::;:5.0 -~'1';I·:'19. O. 0 O. 0 15. 3 O. 0 ,15.3 
71;·/07/06 16:53 O. /:;. 3'1. 30 :::;3.0 -9':"99. O. 0 O. 0 O. 0 O. 0 O. 0 
71;./07/06 21: 04 o <:. . .., .1\/:;" 30 :~:5. 0 -';'9';;';'. 0.0 O. 0 O. 0 O. 0 O. 0 
76/07/07 17;41 O. 8 37. 30 34. 5 -9·~·?9. O. I) O. 0 26. a O. 0 26. a 
76/07/07 21:45 O. e 56. ';-/0 ::;:4.5 -(,;i999. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/08 16: ::::~ o. 1 5::':. 110 :37.0 -'~/9·::/·iJ. o. 0 O. 0 O. 0 O. 0 O. 0 
7/:../07/0:;; 21:00 O. 1 1;.3. /:..0 31. 0 -9999. O. 0 O. 0 15.7 O. 0 15. 7 
76/07/12 16:39 0.0 5';/,90 :'::4.5 -99·~J·:'''. O. 0 O. 0 1;,6. 8 O. 0 66. 8 
76/07/12 22:00 O. 7 55. 70 ~:O. !J -·~/9·'i'9. O. 0 O. 0 35. 9 O. 0 35. 9 
76/07/13 17: 15 -0. 1· 101. 40 :~:1. 0 -~J·;J9·~/. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/13 22;00 O. /:, 91. 90 30. 0 -9·~·'9'i!. O. 0 O. 0 10 .. " O. 0 10.9 
76/07/14 16:3~ O. 3 ::: 1. 00 :'::4.0 -';I'~i"il':} . O. 0 O. 0 O. 0 O. 0 O. 0 
71:./07/14 21: 3:3 -(1.2 ::;:1. ';JO ::;:2.0 -999':", O. 0 O. 0 24. 4 O. 0 24. 4 
76/07/15 16: ~;7 O. :5 10::;:. ::!O ;:::5.0 -9·il'~)9. 0. 0 O. 0 O. 0 O. 0 O. 0 
76/07/1~ 20:40 -$"',9 87. 70 -9. 9 -9999. O. 0 O. 0 45. /:, O. 0 45. 6 

3.3-59 



( ( ( 

BAV ANCHOVV 

DENSITV(NO. /1000 CU " ) 
-------------------------------------------------

SAMPLE TOTAL 
TIME TIDE VOLUME TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDING 

DOTE (HR:I1IN) (11) (CU 11) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE .JUVENILES EGOS) 
-------- -------- ------ -----_ ..... _--- ----.... _-_ ... _-- -------- ------ --------- ----------
76./07/20 10:55 -0. 2 15. ::;0 28. 0 -9999. O. 0 O. 0 64.5 O. 0 64. 5 
71;,/07/20 11.: 34 -0. 2 13. 80 29. 0 --;/999. O. 0 0.0 O. 0 O. 0 O. 0 
76/07/20 12:09 -0. 3 12. :::0 30. 0 -99';'19. O. 0 0.0 78. 1 0.0 78. 1 
76/07/20 12;47 -0. 3 12. 80 30. 5 -9·;/~/9. O. 0 O. 0 O. 0 0, 0 O. 0 
76/07/21) 19;3~ O. ~ 26 .. 70 -9. 9 -9999. O. 0 37. 5 37. 5 O. 0 15.0 
7 ';,1')1 f2() 20: Sf) O. 2 27. 10 -9. ';1 _';1 "i,";/9. O. 0 O. 0 55:3.5 184. 5 738. 0 
76/(;7/20 2.3: 17 O. 0 2~, ·~O -';1.9 --;19';>';'. O. 0 O. 0 386.1 77. 2 463. 3 
76/07/21 00:30 0.0 25. 80 -','1 . . ~ -'iI·~J·;J·t. 0.0 O. 0 465. 1 193.8 658. '9 
76/07/21 04:40 O. 1 32. 70 26. 0 -'"',1',,',,. O. 0 O. 0 305. S O. 0 305. B 
70/07/21 05:50 O. 2 :32.40 26. 0 -'''';1':1'''. O. 0 0.0 246. 9 0.0 246. 9 
76/07.126 17:51 -(1.2 9~. 40 -'''.9 -995/'i>. 10. 5 O. 0 471. 7 94. 3 566. 0 
76.107/26 21: 28 O. 9 1111.70 -9. 9 -·::/·~'::/·~/. O. 0 O. 0 871. 8 1046. 2 1918. 0 
7~./O7/27 18:30 -0. 1 23. 70 25. 0 -9'199. O. 0 O. 0 :343. 9 42. 2 886.1 
76/07/27 19:'16 O. 2 2:::' 70 2:.1. 0 -9'';"'199. 20';'. 1 O. 0 348. 4 418. 1 766.5 
71;,./07/27 22:50 O. 9 30. 20 25. 0 -999'~. 66. :2 O. 0 761. 6 662. 3 1423. '9 
71; • .107/2:3 OO:O!J 1.0 34. '10 25. 0 -99';19. 87. :;: 87. 2 610. ::; 872.1 1569. 8 
n . .lO:3.102 11:45 -0. 1 16. 50 2G. 0 -'1,,'99. 0.0 O. 0 606.1 0.0 b06. 1 
76/(1:::,/02 13:45 O. 4 1','. ~O 25. 5 -';>999. O. 0 51.3 564. 1 O. 0 61;3. 4 
76.11):;:'/02 1'1:'10 O. 7 1';1.20 25. 5 -"i'99''iJ, O. 0 O. 0 1145.8 0.0 1145.8 
71;./03/02 15: ::;0 O. ',', 19.90 ..,.r:-: IC"" 

..:..,;,J. .J -9999. O. 0 O. 0 1256. 3 O. 0 1256. 3 
76/0:;:'/03 11: 12 -0. 4 32. 60 z;. 0 -'r'99·~/. O. 0 O. 0 521. 5 O. 0 521. 5 
71;,/0:31'0.3 12: 18 -0.3 ;;:1.70 25. (I -9';";'19. O. 0 O. 0 47:3.2 O. 0 473. 2 
76/0:3.103 18:58 0.7 ;;:8.40 25, !J -9';"99. O. 0 104. 2 5'?9.0 O. 0 703. 2 
76/09/0:3 20: 1~ O. 5 35. 60 25. 5 -';I'~-"~/':) . 0.0 280.9 477. 5 84. 3 842. 7 
76/0::': l 03 23:26 -0. 2 :;:4.00 2ti. 0 ..... 9·;J·;I .. ~) . O. 0 O. 0 1029. 4 411. 8 1441. :2 
7,(;·."(:8/04 00:38 -0.2· 34. 20 25. 0 -99';19. O. 0 O. 0 .41:..7.8 233. 9 701. 7 
7.:-1C:3/fJ''l 0'1: 25 O. 7 ;;:0. 9,) 2~;. 0 -'~/;J·?,9. O. 0 O. 0 1197.4 12'''.4 1326. 8 
71;·/0::;/04 05:32 O. 7 31.50 25. 0 -'~/99'~) O. 0 O. 0 7''93.7 31.7 825. 4 
7 (;;../0::;::/(11\ 15:07 O. 3 15. 70 26. 0) -"i,'999. O. (I O. 0 I';> 1. 1 O. 0 191. 1 
76/08/04 15:58 O. 5 16. -10 2.6. 0 --;'9·~·19. O. 0 O. 0 O. 0 O. 0 O. 0 

3.3-60 



( ( ( 

BAY ANCHOVY 

DENSITY(NO. /1000 CU M ) 
-------------------------------------------------

SAMF'LE TOTAL 
TIME TIDE VOLUi"iE TEMPERATURE CONDUCTIVITY YOLK-SAC (EXCLUDINO 

DATE (HR: 11IN) (M> (OJ M) «(IEGREES C) (MICROMHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- ----------
76/0:?,/04 1'6:43 O. 8 16. 10 26. 5 -9999. O. 0 o. 0 124.2 O. 0 124.2 
76/0:::/04 17:36 O. 8 16. 40 26. ::; .... ·?"·~·;19. O. 0 O. 0 122.0 O. 0 122. 0 
76/0:3/04 19: :20 O. 0: 1 :3. 60 26 .. 0 -9999. O. 0 O. 0 215. 1 O. 0 215. 1 
76/08/04 20: 10 O. 7 14. 70 26. 0 -~J99'? O. 0 0.0 340. 1 O. 0 340. 1 
76/0:3/04 ~O:52 O. 5 14. 10 26. 0 -·~J"?9·~/. O. 0 O. 0 425. 5 141. 8 567. 3 
76/0:3/05 14:54 -0. 1 12. ";'0 26. 0 -'S"/;1;19. O. 0 o. 0 77. 5 O. 0 77. 5 
76/0:3/0~ 1~: 4~1 o ~, .... 13. 30 26. 0 -·~I';>·;/~/. O. 0 0.0 O. 0 O. 0 O. 0 
76/0·;:/05 16:34 O. 4 1:;:.80 26. 0 ...... S"/$"JI~/·~. O. 0 O. 0 217. 4 O. 0 217. 4 
7/,,/1')8/05 17;39 O. 7 14. 60 26. 0 -·~}9·~J·;I. O. 0 O. 0 411. 0 O. 0 411.0 
76/08/05 1$1:28 O .. " 14. 50 26. 0 -S"/99';I. O. 0 O. 0 551. 7 O. 0 551.7 
7/:,10"2:/05 20:23 O. 8 14. 50 2/".0 -9';/9·~/. O. 0 O. 0 827. 6 275. 9 1103.5 
76/0:;:/05 21: 16 O. 8 14. ;::0 26. 0 -999;1. O. 0 O. 0 559. 4 209.8 769. 2 
7/;,/')8/17 11: 22 -0. 3 37. 70 -~/. 9 -99·~9. O. 0 o. 0 O. 0 o. 0 O. 0 
76/0:::/17 12:33 O. 0 30. 00 -9. " -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
76/0:3/17 18:39 O. 5 32. 50 26. 5 -$'999. O. 0 o. 0 O. 0 O. 0 O. 0 
76/03/17 19;50 O. ~ :::2.00 26 .. 0 -·~J·~}·:"9 . O. 0 O. 0 O. 0 62. 5 62. 5 
76/0:;:/17 22:22 -0. 1 31. 20 25. 5 -999'? O. 0 o. 0 O. 0 64. 1 ·64.1 
76/0:?,/17 23:30 O. 0 29. 30 20. 5 -9~)·:'J9. O. 0 o. 0 102. 4 O. 0 102.4 
71.:./t)::\! 1:3 04:41 O. 5 34.6.0 25. 0 -~I';J·;~9. O. 0 O. 0 O. 0 O. 0 O. 0 
76/08/18 05;47 O. 5 33. 60 25. 0 -·~J-;:'99. O. 0 O. 0 O. 0 O. 0 O. 0 
71;,/08/24 18:50 o .-. •• <:> 124. 00 25.5 -~1999. O. 0 O. 0 32.3 O. 0 32.3 
76./08.f24 22:50 O. 8 28. 80 25. 0 -·~/999. O. 0 O. 0 104. 2 O. 0 104. 2 
7f.;O/O:?,/25 05; 11.:. -0. 3 27. 40 24. 0 5:300. O. 0 O. 0 O. 0 73. 0 73. 0 
76/0:::/31 10:55 -:0. 3 :;:3.00 23. 2 4500. O. 0 O. 0 O. 0 O. 0 O. 0 
76/08/31 18: 19 -9. 9 32. /j(J 24. 0 ~270. O. 0 O. 0 30. 7 O. 0 30. 7 
76/0:;;/;::1 23:03 -0.1. 32. 70 2:3. E: 5610. O. 0 o. 0 397. 6 O. 0 397. 6 
76/0,'/01 05:53 o r. .0 :;:7.50 23. 2 5070. O. 0 O. 0 133. 3 O. 0 133. 3 
76/0":)/07 11: 49 -9. 'fl 3:;;. 10 -9. ";I -999'":.). O. 0 O. 0 105. 0 26. 2 131. 2 
76/0",1107 13:45 -0. 2 3:3.00 2:::. 1 -::':'l.lJO. O. 0 O. 0 303. 0 60. 6 363. I,;, 
76/09/07 22:24 O. 8 32. 40 22. 9 3700. O. 0 O. 0 30. 9 O. 0 30. 9 

3.3-61 



( ( 

BAV AN:.:HOVV 

SAMPLE 
TOTAL 

TIME TIDE VOLU~lE TEMPERATURE CONDUCTIV ITV VOLK-SAC (EXCLUDING 
DATE (HR:MIN) (M) (ell M) (DEGREES C) (MICROI'1HOS) EGGS LARVAE LARVAE .JUVENILES EGGS) 

---.... _--- -------- -----..... _ ...... _-------- ------------- -------- ----- .... --------- ----------
76/09/03 05:44 O. 2 3::::,90 22. 4 3480. O. 0 O. 0 147.5 29. :::; ~77. 0 

--------------------------------------~----------
DENSITV(NO./I000 CU M ) 

3.3-62 



II) 

CLUPEIDS 

DENSITV(NO./l000 CU H ) 
-------------------------------------------------SAMPLE TOTAL 

TIME TIDE VOLUl'1E TEMPERATURE CONDUCT! V I TV YOLK-SAC (EXCLUDING 
r'ATE (HR:MIN) (M) (CU N) (DEGREES C) (MICROMHOS) EGGS LARVAE LARVAE ..JUVENILES EGGS) --_._---- -------- ------ ----------- ------------ -------- ------ --------- ----------

76/06.115 le:50 -0. 1 ~:':6. 60 30. I) -'i'999. O. 0 O. 0 O. 0 0.0 o. 0 
76/01:,/17 16:44 O. 6 4::;:.80 22. 0 -99';f·~. O. 0 O. 0 20. 5 0.0 20.5 
76/06/17 20:32 -0. 2 ::::6.90 21. ::; -99~/9. O. 0 O. 0 O. 0 O. 0 0.0 
7l,,/()/.:./17 23:02 -0. 3 44. 10 21. 0 -9"~/99. O. 0 o. 0 22. 7 O. 0 22. 7 
76/0/~/21 18:43 (). e 78. 'II) 32. 5 -'i'';I'iJ';'. O. 0 O. 0 O. 0 O. 0 O. 0 
7 6/(1~.,f21 23:06 o ..,. . ~ ~8. S·() 28. 0 -9999. O. 0 O. 0 67. 9 O. 0 67. 9 
76/01;;,/22 17:~4 O. 7 75. 10 3::::.0 -'!/~9'7. O. 0 O. 0 26. b O. 0 26. 6 
7(;./0·':.·/22 22: 13 O. 6 70. 'i/0 32. 0 -999-;), O. 0 O. 0 O. 0 O. 0 O. 0 
7/;,/01;;,/23 16:37 O. 1 62. 10 33.0 -51';>95"'. O. 0 O. 0 O. 0 O. 0 0.0 
76/0:':"/23 21: 0:3 O. :3 70. ::;0 ::;:3.0 -~/~'99. O. 0 o. 0 14.2 O. 0 14.2 
76/06/24 17:10 O. 0 56. 60 34. 0 .... 99·~/·;..,. O. 0 o. 0 17.7 O. 0 17.7 
7f:,/(··~'/?4 20:42 0.::: 51.20 3'1. I) -·;J·;'·~/9 . O. 0 O. 0 O. 0 O. 0 O. 0 
76/1)':./:;:l) 17:24 o ? 55, 70 34. 0 -9·~/99. O. 0 O. 0 O. 0 O. 0 O. 0 
76/(··':,/30 21: 16 O. 2 57. :::(, 34. I) -9999, 0,0 0.0 17. :3 O. 0 17.5 
76,')7/01 16:29 O. :3 67. 50 3~. 0 -99·~/9. I). 0 O. 0 14. :3 O. 0 14. 8 
7/:../07/01 21:05 O. 1 c·fj. :SO :;:5.0 -99'~/9. O. 0 O. I) O. 0 O. 0 O. 0 
7·:./07/06 16:53 O. (;. 37. :::0 3~3. \) -9S'/·:'J~? o. 0 O. 0 O. 0 O. 0 O. 0 
76/07/06 21: 04 O. :;; 4c·. :30 ~:5. 0 -99';."19. O. 0 O. 0 O. 0 O. 0 O. 0 
76/07/07 17:41 O. 8 37. 30 3"'1-.5 -·~9'i9. O. 0 0.0 0.0 O. 0 O. 0 
76/07/07 21: 45 O. e 5b.9,) 34. 5 -9999. O. 0 O. 0 35. 1 O. 0 35. 1 
76/07/0:3 16:35 O. 1 ~8. 40 37. I) -9999. O. 0 O. 0 O. 0 O. 0 O. 0 
71;,./(17/0::'1 21:00 O. 1 6::;!.1;,.(I 31. 0 -9·~';I·r'. O. 0 O. 0 47. 2 0.0 47. 2 
71;,./07/12 16: 3;1 O. I) ~'::'. ·~}O :;:4.5 -'~/';l'"i"~) , O. (I O. 0 O. 0 16. 7 16. 7 
71;,/07/11 22:00 O. 7 !'.:i5. 70 :;:0. ::; -99':"';'. O. 0 O. I) 8';1, e O. 0 89. 3 
76/07/13 17: 15 -0. 1 101. -10 ::::1. 0 -';) ';.} ';"';'). O. 0 O. 0 9. 9 O. 0 9. 9 
76/07/13 22:00 O. 6 ','1. ';;0 :30.0 -999';', O. 0 0.0 O. 0 O. 0 O. 0 
76/07/14 11;.:::::~ O. :3 81. 00 :34.0 -·"i/~/'i''i'. O. 0 O. 0 O. 0 O. 0 O. 0 
71:./07/14 21:33 -0, 2 Ea. '~iO .~:2. () -';;9'';}'';.""I. O. 0 O. 0 1'" ? O. 0 12.2 
71;,./07/15 16:57 O. 5 10:3. 20 :3~., 0 -·:'i~~r:"9 , O. 0 O. 0 o. I) O. 0 O. 0 
76/07/15 20: '10 -9.51 :=:.:7.70 -9, 'i' -':)';1';'9, O. 0 O. 0 O. 0 O. 0 O. 0 

3.3-63 



'~' 

3.4 LOVETT GENERATING STATION ENTRAINMENT 
ABUNDANCE RAW DATA SUMMA.."t:UES (NETS), 
1976 



( ( 

!-lHlTE PERCH 

DENSITY(NO. /:1.000 CIJ M ) 

SAt-lPLE TOTAL 
TJI'lE 1H>E VOL liNE TENF'ERRTl.IRE CON[)lICT I V I TY YOLK-SAC (E~<CLlI[) I NG 

omr:: (HI~; f'HN) (1'1) «(;U m «)E(;f-~EES C) (NICi~ONHOS) EGGS LARVAE LARVAE JlJ'v'ENlI. .. ES EGGS) 
---~----- -------- -.-.---- ----------- --------. ---- -------- ------ --------- ----------
:. f\/O::·/~)·~ :i3:~6 -0. 2 7:1.. HI 1.3. ]; 120. 0. 0 O. 0 O. 0 O. 0 a. 0 
('1;/~·;::,.··'~;·.4 ;13:56 -~'l. 2 82. 21) :1" .-.. ~ . ...:;. j.2.0. o. a e. 13 e. 0 0. I';} O. 0 
7S/Cl :~,. .. ,;~ • ;;:::t :0)2 -j .. (, 42,9-,1 13.8 1.20. O. 0 13. 0 O. I) e, 0 O. 13 
i'6 .... 1·';·: ..... ;q ;;':1.:e2 -1. 0 ~j:7. 'lO :13. a 1~~13. o. 0 0. 13 0. 0 e. 0 O. 13 
{·I::;.~r!:~/:::.4 ::-!:t :1'12 -1. 0 76. 20 13.8 120. 0.0 O. 13 O. 13 O. e f1.e 
(':_':" \":~·tt'·t:14 2:1.:45 -I). 9 42. 91.3 13. B :1.20. O. 0 0. 0 0. 13 a. 0 e. 3 
'f :=-~./~ J.;\/f",t 2:1.:45 -fl. 9 59.7'0 :1.3. €{ 1213. O. e B. 13 0. 0 a. 13 O. 13 
/(;~. '( (~;/'\-:;4 ::-!:1.:45 -0. 9 76. ;:;:0 13. 8 :t2;~1. a. {) 0. 0 O. 0 e. e 0. 0 
i";,'('(::/C~) 0:1. : 48 -E;. :1. 32. 4[1 1.3. (I 1:2r:,. 0.13 0. 0 O. 0 0. (3 o. 0 
l ::, ·(l~:;. :'F~j C:1 : 48 -1.:1, :1. :5:9. (1[1 13. [:I J;:;~":. o. a o. 0 O. 0 o. 0 a.a 
'? ·:::/~·1::.1 ... ··:~,1~{ t11 :4;';:: -1:1. :1. 82. ;~~i 13. ('; J;::O. O. 9 0.0 G. 0 n. 0 0. 0 
·•· .. ~:; ... ·O~ .. /(!:) fl;-?:25 C. £1 ::::~2. 40 :t:s .. n :L=?n. O. 0 O. 0 O. 0 (1. 8 0. 0 
7{,~';/~:;~;/O~i ~:12:25 (1.0 39.013 1.:~. \) 120. O. 0 O. 13 O. 0 8. (1 13. 0 
"?3,- 'o:~;,/n:::j e;~:25 13. f; 45. 38 13. (} :1.20. O. 0 O. 13 O. e O. (1 0.13 
f""f:.,·'('t :"'/~:;~} 1?6:~t6 -no 7 42. ::!f1 :12. n J:l.13. O. 0 O. 0 0.0 e. 0 O. £1 
~"'I"':''- ·l-~(:, ... ··t"5 l";l6:~;t=: -0. " 59. ?n :12.8 :110. O. 0 O. Ii) a. 0 (',1. a O. 0 
("::::;.'~ '::~' •.. ·\'t~::~ 0(-::56 -~l. 7 ,'f.. ;;-:'a 12. a :1.10. O. 0 O. 0 O. (1 O. li 0. 0 
t' r;.., .. ;~::.:~-; .. ,.(, .. :.\ ni':44 ...... : •. :3 4? ~.;O t? 8 1HJ. O. I?l 0. B O. 13 (1,0 0.0 
~·"6.- "( <:i./~1,:',t r1"(': 44- -~3. B 59. 70 :12.8 :118. (;1.0 0. (3 O. 0 O. 0 O. (3 
(",f./'~ I~~,"fl::-~ ~J/~: 4.;.~ -~i. t::' ",,::. ~~n :12. a :t:1.i:1. O. 0 a. C G. 0 O. 0 0.0 
·(·t:.,'t!::,.· ... :1J :13 ::I-l -';1. f::: 8';. ji'(:t J·1.6 :1313. 0.0 O. 0 0.0 O. 0 0. 0 
t' 6 ... "0:)/'; 1 :l :;:: 1.4 -~3. fi (-::~). fa:) 1.7. 6 :1313. O. 0 O. 0 fl. 0 e. 0 o. (} 
;.'(./1';".,·.':;'1 :1.:;':: :14 -0. 8 ~113. ::';0 j].6 :13(:1. e.O e. 0 O. 0 e.e O. 0 
·?t·~/;.<·)/:1 .J 1.4::19 -B. 9 8:~. ?13 :1.7.6 1::i:O. 0. () O. 13 O. (} 0.0 O. 13 
'·':~./I.-\·";./ 1 :t :14:19 -8, 9 fiB. 8~j 17. 6 :130. e. 0 O. 0 O. (:I O. (} 0. I} 
76 .. ···:''';./:11 :14:19 -e. 9 90. :;::8 17.£) :13.0. 0. 13 0. (} e. 13 o. (} 0, a 
;:·E: .. ··,:i~:~/:.I J 2H:45 O. 4 69. :;:0 14. ::s :1::::13. 0. 3 0. 0 O. 0 fl. 13 O. 0 
;·~t.::/n~: •. .f·j :l 2(-'1: 45 0. 4 7:1 .. :1.0 :14. 3 j.;~G). O. (} 0. 0 O. 0 e. e O. (1 
~;·~;/":.l~i/:1.:1. 2\:,:45 O. 4 7:1. :1.0 14. 3 :1213. O. e 0. 0 0. 13 O. \1 0. (} 
?6/1.:;':'/J.:1 2:1: ];0 6. 4 69. 30 1.4.3 120. O. 0 O. (} 14. 4 0, 13 :14. 4 

1.4-·1 



( ( ( 

'-'-

~ll-l I lE f'ERCH 

DENSITY(NO. /~000 CU M ) 

SAtlPLE TOTAL 
TH1E TIDE VOU .. Ii·iE TEMPERAlllRE COUDUCTIVITY YOLK-SAC (EXCLUDING 

DATE (HR:NHD (/'1) «(;0 1'1) <f>EGRFE5 C) (t1ICRONHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 
..... - .. ------ -------- ------ ----------- ------------ -------- ------ --------- -----"-----
(15,-"'05/:1.:1. ;:'~1:3n O. 4 7:1. 10 :14. 3 120. 0. 0 0.0 :lA.1 O. f:I 14. :1. 
?t.=: .. ··(f~i."'·:1 :t ~'.:l: 3() \1.4 82. 213 14.3 12i1. f:I. 0 e. a 0. 0 \3.1.'1 0. 1.'1 
(·.;=: .. ··((·./12 (:;(1: 45 -(1.3 69. 30 :14. 4 100. O. (\ f:I. 13 e. 0 O. 0 e. 0 
'l6 .. ·'fi!::;/j :~ (1):45 -3. 3 3:1. 0(~ 14. 4 :1.0(:1. 13.0 O. 0 0. 0 e. 0 O. a 
("'f,/C~;;I"':1 :2 [u:",: 45 -0. ]: 45.3l't :14.4 10i1. f:I. 0 0.8 O. a 0.0 f:I. 0 
~l ~:;""·\·;~~l .... ':1 ~~ t.i:25 -0. 4 32. 40 :1.4. <1 1C0. O. 13 O. e O. €I fl. €I O. €I 
'i"~""O~5,,"'12 0:1.:25 -e. 4 39.0(:) 14. 4 100. 51. 3 f:I. 0 O. f:I 0.0 f:I. 0 
(··61·C;.~ .. ···:1.:::: ~}:.t.:25 -(1. 4 45. 30 14. 4 j00. 66. 2 0. €I O. 0 e.a e. a 
;.··.:; ... ·!);:~,· .. ·:t:~ 07:3~' -e. :1. 3;'-~. 40 16. 4 130. 0.0 61. 7 0. (I 0. f:I 61. 7 
/6.,·'f() .... ·'l.2 fl7: 3:5 -~). :1 39. no 16. 4 '130. O. 0 O. 0 o. 0 0. 0 o. 0 
( .. .; •..• ~:J~., ,.'J r-:.' (17: ]~5 -no 1 4·5. :~~, 1.6. 4 :1.30. O. 0 13. 13 22. 1 O. 0 22. 1 
~·;.i.-;/(f~-:; .... j ? N{::1.9 0.1 69. 3:0 :1.6.4 L;:O. O. 0 O. 13 O. 13 O. 0 0. 0 
i:·£:: ..... !::.1:5,··:t ;~~ ('"1::=::1.9 O. j. ;':1. :10 :16. 4 :130. O. 13 O. 0 28. 1 e. 0 28. 1 
~?,::,/~'(1=::""":1 ;~ O(C;::l9 n. j 82. ~~o 16.4 :130. 0.13 O. () 0. 0 0.0 O. 0 
-;:·( .. /o~ .. ;/:·\ ~~ :'::-::1.:44 -n. (' 42.9:;::1 :l.!:i. :l. 1.20. O. 13 O. 0 O. 0 o. 0 O. 0 
?,;':'/11:;/:lH ;-::1 :47 -0. 7 59. 70 1.5. :1. 120. O. (1 O. 13 O. 0 0.0 O. 0 
/·.;:./fl~5"':l :::{ 21.:47 -e. 7 76.2::' :1.5.1 :1.20. 0.13 O. 13 0.0 O. f:I 0.0 
~·;-i:-; .. ··'.:t~:;,,···J ::3 ;::'2:44 -e. 7 4:? 90 15. :1. 1213. O. 0 O. €I O. 0 e. 0 O. 0 
-/(-: ..... (J~:J/J :3 ::~2:'H -('1.7 59. 79 15. :l :120. fl.0 O. e e. 0 O. 13 0. a 
i)6/e:.~,/J H ::~2:44 -0. 7 7f;. 20 15. :1. 120. O. [1 O. 121 13. 1. O. 0 13. 1 
?6/('1~')/:19 02:b~ O. :1. 32. 4~1 14. 4 130. O. 0 O. e O. 13 e. 13 0.0 
"'If:/O~':r''''j :~ f.J;~:e'5 O. :I. 39. ~m :14. 4 13~. e. 0 O. 0 O. 13 0.0 e. 13 
?6.· .. ·Ci::=-; •• /;j 9 i1~-:~: [.5 Cl.1 45. 30 :14. 4 :l3fJ. 0. e o. 0 O. 0 O. a e. 0 
~?(,/(t5""'J ::=,. 03:4? O. 5 32. 40 :14. 4 1.38. e. (I e. 0 O. 0 O. f:I 0. 13 
~""E /~j~ .. /::J 9 03:42 O. 5 39. no :l4.4 130. O. 13 25. 6 0. a O. (I 25.6 
('6.··0::;/j 9 rH:42 O. 5 4~. 3:0 14. 4 130. e. 0 O. 0 0. 0 O. (I O. a 
;.;'6 ..... ·(i;:w~ ..... j 9 07::lA -0. 6 4~'. 90 1.6. ::; 1::>0. O. 0 0. I) 0.0 8. 0 O. 0 
('6/0~1 .. ···:1 ~~ (f?: 14 -0. 6 59. 70 16. ::; 1.39. O. 0 O. 0 16. 8 e. 0 :16.8 
~}G .. ,··(t5/:19 07:14 -0. 6 76. 20 16. 5 :130. O. 0 O. 0 O. 0 O. 11 f:I. 0 
(~';,"'('~::'/:1 54 138:10 -0. 8 83. 713 16. 5 :1.30. O. 0 O. 0 O. 13 0. 13 f:I. f:I 

3.4-2 



( ( 

HH ITF. F'ERCH 

DENsn'r'<NO. /:1.000 ClI 1'1 ) 

SflNPLE TOTAL 
T 11'1£ TIDE VOLlJl'lE TEl'lPERl1TURE CONDUCT! V IT',.. '>'OLK-SAC (EXCLUDING 

()FflE (HR :f'1HD (M) (CIJ m (1)f.::(iREES C) (I'lICROI'1HOS) EGGS LARVAE LARVAE JUVENILES EGGS) -_ .... _---- -------- ....... ----- ----------- ------------- --.... _---- ------ --------- ----------
?·.::/~l~f/:t ::- €J8: 113 -0. 8 85. 80 16.5 13~. O. 13 O. a :1.1.. 7 a.o 11. 7 
-;-':,/(::5/:),9 ('1,:';::10 -0. 8 90. 30 16. 5 130. e. 0 0. 0 o. \) O. 0 O. a 
?6., 'I.:-~~'/~l.:~ 113:36 -f;' 9 83. 70 1.5.7 131). o. 0 0. 0 (1. (\ 0.0 O. 0 
7·(~/r:;.:i/J.9 H"i:3:6 -0. 51 85. B3 15. 7 130. O. (I e. e O. (I e. a O. 0 
;'''::;,''G:~ .... ·.1.9 :1.f.1:36 -no 9 9(·).3i'l iE •. (" 130. O. a 3. a O. (I 0.13 121. (I 

7'fo .. · .. ':l~'~/·:19 11 :3(1 -0. 8 8:~. ('0 1.5.7 13:0. O. a e. a O. e e. 0 fJ. a 
?:;.··n~,.···'.l:~ :J:t: 30 -(1. 8 8!:~. f.a:1 :1~i. 7 :130. O. a a. 0 O. I) O. 0 O. 11 
7i:;("((~,/19 :l:t:J;O -0. 8 90. :.so :15.7 :130. O. 13 e.o a. 0 a. a O. a 
7(:.····r:13 .. ··;;:'~~ 13:30 -0. 6 4;:~. 90 :J 9. f\ 140. O. a o. 13 O. 13 O. 0 '0.0 
;:.::-•• ···H'::i ... ·~:;.::i :13:::;,,) -0. t\ 59. 70 :19. Eo 148. 16. 8 O. 0 o. 0 e. 0 O. 0 
/(::. ... (1.:1 .. ···:;;·~::.i :i~:: 3:(-'~ -rJ.6 T6. ;~a 1.9. 6 140. 13. 1 O. 8 e. 0 O. 0 0.0 
'1:; s.·':"';:. I/~::~: :1 'i : :1'5 -0, ~)' 4? ~~(.j :IS (; 140. 23. ]: O. 0 0. Ii) 0.0 o. 0 
(~6/C1.:'.~/~3 14::1;:'i -(3. 7 59. ('0 19. f, :1.40. 11.0 o. 13 1.6.8 O. 0 16. 8 
-?6/(1~~1 .. ·'~~5 :14::15 -0. 7 7"'. 2'3 1.9. 6 140. :1..3. :1. [to a O. £I O. 0 o. a 
·?l.::t'··fi':·I .. ···;·:~-i 2:1.: :?'(1 e. 3: 3?. 40 21 .. 1. 1417J. O. 0 O. 0 O. (3 O. 0 fl. 0 
i' f./fl~;/:::~5 21: :,;;) 0.3 39. (;0 :;::1 .. :1. 140. O. 0 O. 0 O. 0 O. 0 O. 0 
7'~:: .. ··~·1·:; .... ·::::~=) :~:t: 3(:\ O. 3: 4~';. ::'':0 ;;:::1 .. :1. 140. 44. 2 O. 0 O. a O. 0 O. 0 
i' ~_=;/~·:i~~; .. ·' ;:~; ~:'2: :t~( O. 3: 3;~. 40 21. :1. :1.4121. 0. 0 O. 0 o. " O. 0 O. (.) 
~ .. (:: ..... (.:.;/;::.~.j :~2::12 g. 3 :.:=". (\1) 2:1 .. :1. 1413. O. ;3 (1.0 25. 6 O. 0 25. 6 
;:' 5.,·~O'j . .";~::~ ~~~:;,:: :1.:~ O. 3: 4;::;. ?':fj ;:::1.. :1. :l40. O. 0 O. 0 22. :l. O. 0 22. 1 
~ .. 'F./i::~; .. ···~~··h 00:44 -0. 3: ::(:~. 4(71 16. B 120. e. 0 O. a 6:1 .. ;.' 0. 0 6:1. 7 
t~f;.····t)~/··;..·:f:: (1;:i: '14 -0. :.; :i:~. (13 l6. 8 120. O. 13 O. 0 25. 6 O. 0 25. 6 
~ .... f.{'·ll.::i/;:~,.=: (1i.j:44 -0. 3 45. 30 :16. 3 120. e. 0 o. 0 O. fl O. 0 O. 0 
,?t;'-" ·(·:~:;/~~.'6 \'1:\ :::-:::; -8. S ~Q. 40 :16.8 :120. e. 0 O. fJ O. e 3. €I e. 0 
(";~;/ ':;~'~/~~:6 (\1. :?5 -e. 3: 3:~. eo :1.£. 8 :120. 0. 0 O. (3 5:1.. 3 B. 13 51. 3 
7';:;/O~;/~?6 (1:1 :25 -e. ::: 45. 3f"t 1.6. B 120. O. 13 O. 13 44. 2 O. 0 44. 2 
76/C15 .. /~:{\ 07:';;',(' -0. 3 3:~. <l» 19. :1. 130. O. 0 O. \3 6:1.. 7 O. 13 61. 7 
(··.:; .... ·O:::;/;~6 (f?: i~7 -0. 3 39. 00 :19. 1 130. 0.0 e. €I 25. 6 O. 0 25. 6 
lJS .. ,..·t3~5 .. ···~;:~;: (17: 07 -a. 3 45. ]121 19. 1 130. O. 0 O. 0 O. 0 O. 13 O. 0 
i"6/0:,/~~E: ('.17:46 -0.1. ]2. 40 :1.:3. :1. 130. 0.13 0. 0 61. 7 0. 0 6:1. 7 

3.4-·3 



( ( ( 

WHIl E FERCH 

DENS lTV (NO. /:1000 CU ~1 ) 

5A~IPLE TOTAL 
TU1E TIOE ..... OLlJI'lE Tft'lF'FRATURE CONi)UCT I V I r-.' YOLK-SAC (EXCLUDING 

riA1F (HF: :NIU) (1) (CU 11) (f)EG('.,:EES C) (NICRmlHOS) EGGS LARVRE LAR ..... AE JUVENILES EGGS) 
--~- ..... ---- -------- ------ ----_ .... _---- ------------ -------- ------ --------- ----------
·?,.~/fI3/26 07:46 -R :1 39. 00 19. 1. :130, a. 0 O. €I O. a O. 0 (1, 0 
·?6,...~·:~; .... ·?6 (~? : ~.;s -0. :1 45.3:(j 19, 1. LW. O. (1 0. (') 0.0 a.o o. 0 
7::;_ ·~:1.~-: ..... ·~t:l 1.5:07 O. I) 52. 50 17. 4 :150. (1,0 e. a O. 0 0, 3 0.13 
'1:' .:,/~:!.:;/(~l 1~j: 07 0. (1 44. "~I) :1.7.4 :15f1. 22. 5 0, 13 a. 0 o. 0 O. 0 
i's/n:~'/e"l :l5:f;7 n. 0 '.9. !:"I;:l :1 ~7. 4 :150. 20. 2 O. 0 O. a 3. 13 0. 0 
/6("O~:;/('1:t J5:&"}5 1"1. ~, 52. 50 17.4 1!:.iO. O. 0 0.0 :19.0 O. 0 1.9. 0 
7f..···t.!S .... ·(1:1. :1::-j:45 C1. (I 44. 40 j7.4 :1.51.'1. e. 3 O. 0 22. 5 0.0 22, 5 
1'". ,'C:.:',/(.,J :1!:,:45 O. (r .:;·9.5[' :17.4 15[::1 . e. 0 13, 0 O. 0 O. 0 O. 0 
/t7." OJ i,.-..... ·~~·::.: :1.1.: ::;:t. -0. f: 8~~. ( .. ft ~:o. ;~ :1.50. :l.:1. 9 e. 0 O. 0 e. 0 o. e 
:··,.= ... ··l:11 . .:;.····OS :1.::l::.i:l -r;,. ,?, 85. ~:'3 20. 7 15;), 23. 3 13.0 1:1. 7 a. a 11. 7 
~:·;::'./(1:- /.;:I:~: :t:t :?-l -13. :c: ~'Cl. 3'0 20. ? :1.50. 0.0 O. e o. e O. 0 e. 0 
~. (";/f 1':./'; ~:-; :1 ;;~ : :1.,,-;. -9. 9 8:? ~··o :?i'J. ? 1~i(~. (I, 0 O. 0 O. (; o. 0 (oj. 13 
l .~:"'··C:.::-,.··· f'r::~ 1::::::J4 -0, 9 C:~" fa::' ~,:O. (' 150. 3~::;. 0 O. 0 O. (; O. 0 O. 0 
~.' i:., ,··n;.~ ...... (.~;~: :J:2: :14 -0. ::.;; 9<~1. 3[1 2~l: (' :1.50. 1.1 .. :I. O. \3 O. a 0, 0 O. 0 
-/ .::: ..... ~ ·I~.: ... 'fj::--: 1fc;: (-1'3 0. (1 69. :W :17.9 140. O. 13 O. 0 O. 0 O. 0 O. a 
'j',": .. 'f. ";"'(I;?, :113:0\1 O. 0 7:1. :10 :1.7.9 140. 0,13 O. 0 O. 0 O. 0 O. e 
"r~, /~. ti:'/'(i:.:: 18:(:13 Ij.O :=::? 20 :1.7. 9 :140. 12. 2 O. 0 12, 2 O. 0 1.2. 2 
? ~::/t~! . . / ~:.:? :18:44 f~. 1 32 . .:in 17. 9 :1.40. 0. (1 O. (1 0. (\ O. 0 0, 0 
i' r:.:'. ··~:1;'.:·,/(\;:.:: :1:=::44 O. :1 Z:~. f:::) :l7.9 :1.4('1. O. (1 O. (I o. (~ O. 0 O. 0 
;~I:=:/fh:: .. ···;·):::: 18: «'t o. 1 45. 30 :1? 9 140. O. \-} O. 0 O. (I O. 0 O. 0 
? 6/0,::':," '(i:~~ fH:}O -F),8 4:~, :;1/1 18. 4 :143. IJ. I) (1 ~~ O. 0 (1.13 0, 0 
,: ~ .. ··t:Jt:./~·l~::;; (oJ.!: ~~a -1':1. 8 ~)9. 70 18. 4 :140. O. (1 0, ° 0.13 O. 0 0, 13 
"·f:ii'!~'(::.-~·~\::.) "14: :<13 -k:l. 8 i 76. 2~:1 1.\3. 4 :1.'10. O. 0 O. 0 e. 0 0,0. e. 0 
·~~·6, ... , . ./ t~."'f ::~, \·6::13 -~I. ~; 4;::::,90 :l8.4 :1..41), O. 0 O. ° 0. 0 H. (1 O. 13 
/r5/f:~t:.,·"n~=J 05::13 -0. 5 5:=1. ,'0 :18 ... :t40, e. :) O. 13 O. 0 0, 0 O. (3 
l6/~·I;::;.·"'n:3 lj:'j::13 -~t. 5 7f... ;':0 18. 4 :1.48. O. I) 0. (1 O. 0 O. 13 O. (I 

l6 .... 0(· .. · .. 15 :13:?0 t:l. €I 69. :~o j9. :5 :\.$3. O. ~1 ~.\. 0 O. 0 O. 0 0, (I 

·('~ •. · .. ~1t:;,.· .. :1 ~) 13:;::::0 I", () 71.. :I (1 :19. 5 :1.50. O. 0 O. 0 O. 0 0. 0 O. 0 
l6/(:6/:1 ~5 :t3:20 0. e 8;'~. 20 :19, 5 :1..50. :12. ;~ O. 13 O. 0 0, 0 O. 0 
~"~{;/()e:,,"':l~i 14:00 0. () 69. 30 :1.9.5 150. O. 0 o. 0 0. ° O. 13 O. ;) 

3.4-4 



( 

t.IHIT£ f'EI':CH 

DENS ITY < NO. /:1000 CU 11 ) 

Sftt1F'LE TOTAL 
TINE TIDE VOl..UNE IF.J'lF'ERATlIRE CONDUCT I V I TIr' YOLK-SAC (E~<CLlJD I NC 

[)flTF. (HR:tHN> (11) (ClJ 11) (DEGREES C) <t'lICRONHOS> EGGS LARVAE LARVAE JUVENILES EGGS) -_._----- --------- ------ ------------ ------------ -------- ------ --------- --------_ .... 
7f./Ot":/:15 14;00 U. €I 71 .. :10 :1.9.5 158. O. 0 RO (3. 0 0. 0 O. 0 
;"'6./06 .... '15 1,4: 00 8. i.'I 8::::.20 19. t. 150. 12. 2 O. 0 f1. 0 0. 0 O. e 
; .. ' j:~' .... ' (:.1 :;,-; 1"':1 ::i :;:'(1:28 -:1.. (; G3. 70 2~:='_ .:; :160. 0.0 O. 0 O. (1 O. 0 O. 0 
?G ...... C1:5 .. ···:1 ~; ;:.::0:28 -:to 0 t:.:5. HI.) &':e.4 160. O. 0 O. 0 ?-; 7' 

~.>. _ .. 0.0 23. :5 
i;O (;, "Of./1 ~5 ~~(~: 28 -1. f1 :.'16-3. :?O 20. 4 160. O. a O. 0 0. 0 O. a O. 0 
i:>6i/(k; .. /J ~.i ;'::1 : 1.8 -:1. 0 8:( '?0 ~:(1. <1 161-'1. O. e O. e O. 0 0. 0 a.o 
~?(~~."" "::!".:~/:l::=:. ~~1: 10 -1. 0 8'5. f.:0 ~:C1. 4 :160. a. 0 0. 0 3~i. 0 O. 13 35. 0 
(··( ... ···("JI;;.,.·:1 !:~ ~::1 ::l ~:1 -:1.. 0 9C1. :i:O :?0.4 160. 11. 1. 0. 0 O. 0 0.0 (I. 0 
7/;,·0:'·;/:t6 (.~:.): :';:9 O. e 52. 58 J5I. "l 1313. 19.0 O. 0 19. fl O. {3 :19. a 
·?:::-: .... c.i:: •. ···:16 ('j'j: ~~:9 O. (1 4-,. 4::.1 :19. 7 :1.50. O. \) 0.0 O. 13 O. 0 O. 0 
;"(;:/('.1":':/J (~I ~:;!~1: 39 O. ;"1 4::;. ;:,\'1 :19.7 150. O. I) O. I) 0. '" O. 0 0. a 
l ~::t"(·t./j ~:. Ui: ~;o 1:1. ;;~ 52. ~;o 19. '? :t50. O. 0 O. (:1 0.0 0.0 0. 0 
~"'i:'.,. 't:!(~/:16 l1:1 : 20 0. tl 't4.40 :1.9. 7 :150. O. 0 O. 0 22. 5 o. a 22. 5 
·?6.· .... '.::.7 ... ···:1 f; 01: ;:0 (t. 2 49. 50 15). (' :1'5::::1. O. 0 o. I) 0. 0 O. 0 e. \) 
/f; ... ··O::.:/J 6 171e::: 45 -(~. E: 42. 9~') 2Cl. (-) 170. :1.:1.6. 6 0.0 0. a O. 0 0. €I 
';",.::/::.(·./;11.-:' (!6:45 -~~, ;.:: 59. 1'0 20. (1 :1'1e. 11.7. ~ ~1. 0 O. (3 O. 0 O. e 
: .. I::: .... :~,.::-; ..... :~ 6 0f.;:,t5 -0. ~; 76. 20 20. (1 :170. 52. 5 0. I) O. 0 0. e 0. e 
?f::;.···~:.5.····:16 F~? : :.:~;~ -fl. :;: 8~s. ?O ?J. 0 17\:.1. E:S.6 O. 0 0. 0 O. <1 O. 0 
~'·(-.. /1~;~;/·:1 :;-:. O? :2;;~ -0. 8 ,::5. :~t?, ;,0. (1 :170. 69. 9 O. 0 0. n O. 13 O. 0 
~;·t:.,·..'t;f:/:1..;.; (1 (' : 2;;:: -[I. :3 S~3. ~{:G 2.0. (1 H8. 1.10.7 8. 0 0. (I O. a 0. 0 
('':',./!~;':, .. '''';.::,-~ :1 ~~: ~'s -1. 0 8:( ('e 24. 5 -9999. O. 0 O. 0 O. 0 0. 0 0. 0 
·f"'6,·":·:;~·;,,·;'~.';;:: 1.~~: t..3 -1. 13 f:~j. f:Ct 2·1-. ~~j -:-;9:~3. 0. 0 8. 0 O. 13 e. 0 0.0 
'/';::;,···Cl:; ..... ·-;.·:? :'-3:53 -1. I) 9'). :?;f) 24. 5 -9::'::;'9. O. 121 0. 0 O. 0 O. 0 O. 0 
~·;·f , ... ::.:t=:; ..... ;.:;~ 14:43 -1. 0 83. 70 24. ~i -9999. 0. 13 0.0 O. 0 0. (I O. 0 
~ \.: ..... ~7::j::.: ..... ;.~;~ ;14:43 -:L (I f:5. :.~:f1 ~~4. 5 -9999. O. e O. 0 O. 0 O. 0 13.0 
-l t;./'.·~ ~";/::~2 14:43 -l.B 9121. 1(1 ::.::4.5 -::)999. 0. 121 0. 0 0. 0 O. (I f.l. (I 
~:. t:; .. ' ·(l'~t/:~· ::~ :19::17 O. \) 69. :';1.'1 2:1.9 14('1. 0. 0 0. 0 28. 9 0. tl 28. :3 
{·'6/~-:16.····;-.:2 :19:1.7 O. (I 7:1.. 1n 2:1 .. 9 :140. 0. a 0. 0 O. 0 O. 0 0. (1 
;"6 ... ·rI6/~·2 1.9: :1.7 O. 0 [);~. ~~o ~::1. 9 :1.40. 0. (1 e. (] O. (1 O. 0 O. 0 
~/6.~/~Jft/~:~~~~ 19:59 O. '" 69. :In 2:1. :3 14fl. Q. '" 0. '" 14. 4 0. a 14. 4 
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( ( 

I-IH I TE F'ERCH 

DENSITV(NO, /1000 eu M ) 
----------------------------~--------------------

SAt1PLE TOTAL 
TI/'1E TIDE VOLUNE THlPERATllRE eOHDlIeTIVITV YOLK-SAC (EXCLUDING 

DATE (HR:NW) (1) (eu 1''1) (DEGREES C) (tu CROMHOS) EGGS LARVAE lARVAE JUVENILES EGGS) -----_ .... _- -------- ------ -------_ ..... -- ------------ -------- ------ -----.---- ----------
76,,'06/:1.5 :14;00 O. fl 7:1 .. :10 19. ::; 150. O. 0 0. 0 o. 0 0.0 0. 0 
76/0';::/:15 :1.4:00 (1. \1 32. 20 :1.9. 5 :1.50. 12. 2 O. 0 fl. 0 0: 0 0. 0 
7f.: .... ·OtS.····:l '5 20:23 -1. e 83. ~'?0 2fl. 4 160. O. 0 0.0 0.0 O. 0 0.0 
7\,/(16/':\5 20:23 -:1. 0 85. f:\3 213. 4 160. 3.0 O. 0 23. 3 O. 0 23. 3 
76/06/:15 :;~a:2a -:L fl 91".30 20. 4 :1.60. 0. 0 o. 0 O. 0 0. 0 O. 121 
?t::. ,·'fJ6/:1.5 ;;~:1.: 10 -:1.. 0- 83. 70 20. 4 :1.60. O. (:) O. 0 O. 0 O. 0 O. 0 
';---6/06/:1.5 21::10 -:1. (I 85. efl 20. 4 :1.60. 0.13 O. 0 35. 0 O. 0 3t'.0 
76/06,"15 2:1 ::10 -:1.. 0 90. 30 20. 4 160. :1.:1..:1. O. 0 O. 0 0. 0 e. 0 
76/HS/:1.6 00:39 O. 13 52.50 :19. "/ :1.50. :1.9. \3 0. 0 19. 0 0, 0 :1.9.0 
;;'.:=: .... ·'.=16 ...... ·:16 013;39 0.0 44.413 :19. 7 1513. e. (I O. I} 0. 0 a. 0 0. 0 
~·?.;1 ... ('t-:/~1 f'. C.0:39 0. (I 49. 50 :19. 7 :150. O. a O. €I O. 0 O. 0 0. 0 
7f. .... ·l36/:16 ,7J1 :;':0 O. 2 52. 5a 19. 7 :1.50. 0. 0 O. 0 0. 0 0. 0 0.0 
?tl/~·:;t; .... 1:1 rS (:::1.: 2~1 ~J. 2 44. 4(~ :1.9 .. 7 150. 0. 13 O. 13 22. 5 0. 0 22. 5 
; .... 6 ..... ·0,; ...... ·:1~ (;1; ;'::0 O. ;! 49. ::;0 1.9.7 15£1. 0. (I O. 0 O. 0 0.0 O. (I 
~···6 .... ·~~ .• 1;;:./:16 1-l6:45 -B. 8 42.9,) 20. (1 :1.70. :1.:1.6. 6 O. 0 0.0 O. 0 0. 0 
~;·f: .. ···t16/:t (-) ~iE;: 45 -0. e 59. 70 213.0 :170. :1.:17. :3 0. 0 O. (I o. 0 O. (I 
(·r;:::, .... 06/:16 ~)6;45 -f1.8 76. 2~'3 20. 0 170. "'~ <= ....J<!.. -.) O. 0 O. 0 0. 0 O. €I 
"76 .. ,1()t; ... ··:1 6 f)7:22 -(1.3 lOG. ,'0 20.0 170. 83. 6 0.0 O. (I (I. 0 0. 0 
;. .. 6/~:~t;. ..... :J t=. (=",.(':22 -0. :3 85.81:-) ;:;:IZI. (') :1(1). 69. 9 O. 0 o. 0 O. 0 O. (I 
,;·f./(.:6/16 ('I~>: 2:~ -f1. >3 9 1

). J:~" ;;:0. (') :170. :1.:10. 7 (I. 0 O. 0 O. 0 O. (I 
"?(. ... ···O6 .. ···;~2 i:S:S3 -1. (-) 83. ,'@ 24. 5 -999:3. O. 0 0. 0 0. 0 O. 0 O. 0 
( .. 6.···;at'~ .. ··;~2 13:t'3 -1. 0 ~15. 8(-:1 24. ~i -9999. O. (I 0.0 0. 0 0. 0 0.0' 
,'f"":;:,,,:/;;:'2 13:53 -:1.. (I 90. :w 24.5 -9999. 0.0 O. a O. a O. 0 O. 0 
~;-t-- .. "'i?'6/::~2 :14:43 -:1 .. 0 83. '?fI 24. ~. -9999. 0. a O. 0 O. (I 0. (I 0.0 
·?E./(ir:::/~~~::: 14:43 -i. 0 85. 8~ ~!4. 5 -9999. O. 0 o. 0 O. 0 O. 0 0. (I 
,·.;..····06/22 :14:43 -1. 0 sa7.1. 3:@ 24. 5 -9999. 0. I} O. 0 O. 0 O. 0 0. (I 
(""f.~,,···f~~./~:2 :19:17 I?l. 0 69. :!:('l ;-!:l. St 140. O. 0 0.0 28. 9 O. C-) 28. 9 
~;' f;/ (16 •...• :? ~~ :1.9:17 O. (1 7:1. :10 2:1.9 140. O. 0 e. 0 0. 0 O. 0 0. 0 
-It;/"t?6 .... ·;·2 :l~j: :1.7 O. 0 82. 20 2:1. 9 140. €I. 0 O. '3 O. e e. 0 0. 0 
(,6/1?16/22 :19:5:~ O. 0 69.3fj ;?:l. 9 :140. 0. 0 O. 0 14. 4 e. 0 14. 4 

3.4-6 



( ( ( 

pH nF.: FERCH 

DENSITY(NQ. /1.000 CU n ) 
5AI'1PLE TQTF:L 

TIt'lE TIDE V(ll .IJt·iF: TFt1f'ERflTURE CONDUCTIVITY YOLl(-SRC (EXCLUDING 
PfllE (['iV-,: t-l) N) (j:P < (:1.1 t'l) (f)f:G;~:EE'$ (;) <mcF;ct';:iOS) F-GGS L.FlV:Vf1i:: LflRVAE JUVEJ·II l-ES EGGS) ----_ ..... _- -------- ------ ----------- ------------ -------- ------ ---------- ----------

?~; .... ·(16.· .. f:;.::;~ 19:~9 (1. (I 7+. HI ~~:1. 9 'l40' O. 9 o. 0 o. 9 o. 0 9. ~ 
.~6 .... ·CiC..,···~.~:;~ :t9:~;9 0.0 a::;:. ;:;;:0 ~::1. :~ 14[1. O. 0 o. 0 :12. 2 O. 0 1.2. 2 
?61"(':~:/;>::? ~~:~: 2;?' -0. 4 :.i:;;;:.40 ~:2. ~ :1.6(\. O. 0 O. €I 30. 9 O. 0 30. 9 
?6,··· .. 1,~:,···.j~~ ~~:;: : ;'~2 -('\. 4 7.9. fll,l ?:?. f~ 16~"J. 0. I) O. e 76. 9 O. 0 76. 9 
?6/;::1~::.,·:~·:;? ~.:-:;: ;?~: -8. 4 4~. 30 2;? e :\1::0. O. (1 O. 0 E.E.. 2 O. (1 66. 2 
·l~;~ .. ·!:·:.:-:: .... '?:~ ftrJ: 03 -13.5 4;~. 5'~1 ?2. a :16';:1. O. \3 \3. 0 23. 3 \3. ~ 23. 3 
76./(~j :-:/2.~·~ (':9.: (13 -:3.5 5~). 7e ;:~r~. 8 :160. \3. (~ 0. 0 16. 3 0. f. :1.6.8 
~··.:; .... '(t:.=:, .... ;··3 (':n:~G -0. 5 76. r:O 2~~. :3 :1.60. O. 0 O. 0 O. I) O. e f,l. 0 
?f.:./(·il:: ..... ?::.~ r1(~;:45 -0. 3: 3:~~. ~iO ~:2. 2 :l50. O. 0 o. !3 O. (1 e. 0 O. 0 
It:/f :,.~: ..... ~~:; ('16:45 -::l :; 39. 00 ~'0 -5 t:: ~ ...... _ lSI). O. (l fl. 0 O. 0 e. 0 O. \3 
~ .... ( .. : .. ···(16 .. ···;:·3 (1':~:~ : .:.! 5 -~~I. 3 4:'; :~O ~?2. 2 :150. O. 13 O. (l O. 0 O. 9 \3. 0 
:.:":';, -'f·)I.::/:~···~ (:1,;0 : ;::~5 -;1. :? 3;:-~. ,::'!O ;;:~?. ;~ :150. O. 0 0. 0 O. 0 P 0 o. 0 
~:·:;:/·C:.:; . .'::·,:S f'~"? : >:3 -0. ;~ 3:·~. ~~.O 2;:;:.2 :l ~:'(1. O. (I o {1 o a O. 0 0. 13 
·i .. i:.7..···~J:·::/?.:\ (-)::.0: :~5 -0. ;:;~ 45. J;lj 22. ? :15~:t. 44. 2- O. I) o. ~) 0. ~ O. 0 
li.:: ..... ().~./··'Ct :1.:': 't? -0. :;: 69. :'::(1 :;:.'3. ~i 9:3fl O. 0 0. 13 0. (') O. f'j O. fj 
?6 ... ··(.11~ ..... ·?1;j 15:47 -0. 2 (':t. 10 23. ~j 93l1. O. 0 o. P 42. 2 O. 0 42. 2 
?(; .. '~' i(:/::·:~~l :1~j;47 -0. 2 82. ;:~~) 23. 5 95'0. O. 13 e. 0 O. 0 O. 0 O. 0 
,·(-.,·' •. 1(., .. ··,3.;1 :16: :~~5 -0. 3 6:'1.30 2:~. 5 990. O. ;3 0. 0 H. 0 O. 0 o. 0. 
i'··; .. / .)~·:.""::~-l :l (.: ;::':'5 -0. ;; 7:1.. 10 23:. ~ :::{S!~). O. 13 O. 13 O. \3 (). !3 n. 0 
? ~~.···I~:(· •. "" ?'.? :~f.:~·:5 -!.'i :~: e:? ~:0 :;:::<:. ::; 9~~!O. \3. I) O. 0 O. \3 O. 0 O. (I 
;-~::. ,,'j' ~.~··:.···::;:;~1 ;.::~: : ~"l -~). -;~ f.:'~. ~~:O :~·4, n -~':;~:'~9~j. o. 11 (:1. 0 :14 ... ~~. (1 14. 1 
;;i~ .. ···~.i;··.,··?f' ?::::: ;~4 -~). ? (':1. HI ~~4. H -~\:=.t:39. ft. (\ O. " 14.1 O. (I :14. 1, 
~.' ,::..~ .... ' ('; (:.: ..... ~.; ~, 22: ~~4 -0. 2 8:? ,,:q 24. {i -99:~;9. O. 0 O. 0 36. 5 O. 0 36. 5 
~·'f; ·~·f·.1I~: "~~('1 23:06 e. (1 69. :;0 24. (1 -9999. O. 0 0. " 43. ~ O. (') 43. 3 
-(··f;.···;'-"li::./::~~-;.l 23:0" ei.l:'I 71. HI 24. 0 -9,j9:3. O. () O. 0 :14. 1 O. 0 14. 1 
Y6.·~(:;I~"'''·~~.~.1 2]::06 (J. (1 82. ;'-:0 24. 0 -99:3:7. O. 0 O. 0 :1.2.2 e. 0 12. ~ 
~"~""'(1-?/:1 ~) :l'1 :?4 -(oJ. 1 ~i~~·~. ~.i~:1 27. (OJ 2:20. O. 6 O. 13 ~,. 0 0. 0 O. I) 
~.' ;.~. "~I) /l·:1.:~: :14:24 -8. i 44. 4(1 27. (l 220. O. <3 O. 0 G. 0 O. \3 O. 0 
,(;'f;,"(1;:-/'j j: 14: ::::4 -0. 1 49. :'\0 27. 0 228. O. \) 0. 0 e. 0 O. 0 O. \3 
("(:·/0"1/:13 :1::;: 0:3 -I). 2 5~~. ~jO ;;? i~ 220. O. (1 B. 0 O. 0 O. 0 o. {:} 
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\.olH ITE F'ERCH 

DENSITY(NO. /1131313 eu 1'1 ) 

5ANPLE TOTAL 
THtE TIDE VOLlJNE TENPFRATlIRE CONDlICT I V I T'r' 'tOLK-SAC (EXCLUDING 

DA')E:' (HR:I'1HD (101) (CIJ 1-1) (f)F.:GF:EFS C) (I'1ICROt-lHOS) EGGS LARVAE LftRVAE JUVENILES EGGS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- ----------
?6/0h'j3 15:08 -0. 2 44. 40 27. a 22(1. O. 0 e. a (I. 13 O. 0 0.0 
('6/0,',/J 3 1.5:03 -0. 2 49. 50 27. 0 220. e. e e. 0 e. 0 e. e e. 0 
~'0,·"rj?'/J :~ 2f1: ~~5 -13. 7 n .. 70 25. 2 2:H",. e. I) O. (I O. 13 O. 13 (I. (I 
7.:;/ .. ::I(' ..... J :;: ;.oft:]:5 -e. 7 55. 28 25. 2 210. O. (3 e. (:) 18. 1 e. 0 18. :1. 
?6/07/:13 ~:0:35 -0. 7 59. 40 2~5. 2 210. O. 0 e. 0 67. 3 (I. 0 67. 3: 
(·6.· .. (~7./':1. ~~ ::~:t : 2:'; -0. 4 52. 5~1 ..... ,IJ:,.. ,.~ 

.:.,_'. r... 2119 . e. 0 19. (I e. 0 O. f.! O. 13 
('f,/ff'/J.'s 21:23 -0. 4 44. 40 25. 2 210. O. 0 e. 8 22. 5 O. 0 22. 5 
7,:;,"1',(,/13 :;'::1 : :r~3 -0. 4 49. 50 25. 2 210. O. 0 O. €I e. (3 0.e ~). (I 
(:OI~: .. "'1;1?'''··:1.4 ~:1(1 :40 O. 3: 52. 5~) 25. 9 210. O. 0 O. 0 O. 0 O. 0 e. 0 
71:-'/(;7,/:14 0<'1:40 11.3 44. 4(~ 25. 9 210. O. 0 O. 0 e. 0 O. €I e. 0 
'l':.';)"/j 4 ~·w,: 41[1. 0. 3 49. ~;~) ;:5. :3 210. (I. 0 O. 0 O. 13 O. 13 O. 0 
·/1·, ... ·(;/.·'·:14 hi :1.9 O. 3 52. 50 25.9 2:1.0. O. 0 e. 0 O. 0 0. 0 O. 0 
,'\::, ':)7,':1 't (;:1 ::19 €I. 3 1J4. 413 ~~5. ~. 21.0. O. 0 13.13 0. I) O. 0 O. 0 
,,;: .... U//1·1 01::1.9 O. 3 49. too 25. 9 ;;,10. e. 0 O. 13 13. 0 0.0 ~1. 0 
{: 6,/!~~'?/:14 (17:;:':5 -0. 8 71. 70 ;~~3 .• 7 2:1.0. O. (I O. 0 0. 0 a. 0 0. 0 
?~/(l7/J4 (17:25 -\-I. B 55. 20 ?5. ( 2:1.0. 0.0 0. 0 13.0 e. 0 O. 0 
,"6/1'),/14 01":;::::5 -3. 8 59. 413 • -.c:: -, t!.. __ I •• 210 . O. 13 a. 0 e. 13 O. 13 e. 0 
;.>;;/0('/:14 ~!3: ~~15 -0. 9 7:1..70 2~i. 7 2:1.0. e. 0 ~'1. e 0. 0 o. 0 O. 0 
';-'S,'O{'/':14 f18 : (-'15 -3. ~ 55. 20 :?5.7 210. o. 0 O. e O. 0 O. 0 0.0 
i°e.:. ·C'7.· .. ·:t 0+ (1:':;:05 -0. 9 59. 40 '-or.::' "? c.:.._ .... 2:1.0. O. 0 O. I] () 0 O. 0 O. 0 
~···f.·,···'U-;;-i/;·~D :t~!::1 :~ -:1 .. 13 (':3. '('0 26. ;7 400. O. (1 O. 0 0. '3 O. '" 0. 0 
~·:<~;.···'O ?/'~?f1 :1;;::12 -:1 .. (1 ::-:5. fa-3 26. 7 400. O. 0 O. 0 0.0 O. 0 O. 0 
,'6/07/;"(, 1;:~: :1.2 -1. 0 9(-'1.30 26. ? 4/':11). O. 0 0.0 0. 0 0.0 O. 0 
(:Of; .. ···(1·?t .. ··;~(1 ?3::l0 -0. 6 63. 70 ~~7. 5 :12:1.5. 0. 13 O. 13 O. 0 o. 0 O. 0 
;? .::./(17/:;:~£1 23::Hl -0. 6 8~;. 8(:1 27. 5 l2:l5. e. 0 0. €I 0.0 e. 0 0. 0 
(~6,·· .. (ll .... ·:~·~~-:; ::!s:10 -0. 6 90. 3(1 27. :';"i :1.2:1.5. O. 0 O. 0 e. 10 O. 13 (oj. 0 
( .. 6{ .. ·O· .... /~1 1)6:49 -e. :!: 5;:~. 50 25. 8 1240. 0. I) O. (I O. 0 O. 0 O. 13 
7'6/0?/;;:J ('1::=:: 4~ -0. 2 <:-4.40 25. 8 1240. O. 0 0.0 O. 0 O. 0 O. 0 
~"'6/~"7 /2:1 (1£;:49 -0. 2 49. ::'iF! 25. 8 1:;:40. o. ~1 e. 0 O. (I O. 0 O. 0 
~';·;:'/O7/2? 14::1.7 -e. 4 69.3f! 24. 7 67(':0. O. 0 O. 0 O. 13 O. (3 (I. 13 
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( ( ( 

STR WE [. fiR':';:; 

DENSITY(NO. /1000 CIJ t1 ) 

SANPLE TOTAL 
TINE TIDE VOI.Ur·1E THlf-'ERfiTliRE COUDUCTIVlrr' 'r'OLK-SAC ( EXCUJf> I NO 

[)f1TF. (HR: tHN) (t-1) (ell fo1) ([)E"GF:EFS C) (t·1 I CROt·1HOS) EGGS l.AF:VAE LARVAE JUVENILES EGGS) 
-------- -------- ------ ------------ ------------ -------- ------ --------- ----------
;~·6 ... ··r;5 ... '("14 :13:fj6 -(1.2 7:1 .. :1.1'1 :13. ~~ 120. :t4.1 o. 0 0. e 0.0 o. 0 
(~~,··[I~)./·~Jj4 J:~: 56 -no :? ~:2. ::::e :1.3. :!. :t20. o. e o. 13 o. " 0.0 o. 0 
;.'"f./\13/.)4 2:t: n? -1.11.1 42. 9(1 :J ~.~. a 120. 0. 0 o. (1 C3. 0 o. 0 o. 0 
?6, .. n3 ... ··:?~4 21;1i12 -:1. 0 59. 78 J3. 8 ::1.20. 13.0 0. 13 O. 0 0. 0 O. 0 
~ .. , 6 ... ··j·J~::;/· .. ;14 ;<::1. ;(12 -:l.1;'1 76. ~:n :l.:~. a 120. 0. 0 o. (1 O. 0 O. 0 O. 0 
?6 .... ·(I:~-•• ····04 2:1 :45 -i:J.9 4~~. 90 is. :3 120. o. 0 O. 0 o. (1 o. e O. 0 
·:·r:;. .. 'I:·:r;·,.· .. H~l ~?:1 : 45 -0. 9 5::( 7~) 13.8 1.;2(1, C3. 0 O. I) 0. 0 0.0 O. 0 
/t.:"f f~),,·'~~"l ::~:l: 45 -(1.9 ~;-6. 20 :11. fl :t 2F1. o. 0 0.0 0. 0 €I. 0 O. 0 
;- f..···rj~;/f;:5 r':::l : '18 -13. :1 :3:2.4(3 :13. (1 :1.:<:0. 0.0 13. (.) 0. 0 0. 0 0.0 
~"t:': ..... ~:.!~:, ... ·~:I~. 01;48 -0. :1. 39. tl:;:i :13.0 :120. O. 0 0. 0 O. 0 o. n O. 0 
i' Cot ··O~~~,.····(.J~i (-Ij: ':;·3 -0. j. :;~;? ~f1 13.0 :1.20. O. (I I). I) 0. (\ O. 0 (1. (I 

'/f./ ;)j,.' 'r1~" r:1:~~; ;;:5 O. 13 3:? 4tJ 1:':.0 :1.20. O. 0 30. 9 I). 0 0.0 :113. 9 
'/ I: ",,' ~.1:~=;,."·(;; ~.=, O:~':25 o. 11 1::.1. I'll'" :13:,. n :120. O. 13 ~3. 0 O. 0 O. 0 O. 0 
i·t=: .. · .. (1!: ... ···t.1~·1 fl~~: :?5 0.0 ~~" :(ft :13.(:) :1.20. O. 0 0. £1 O. 0 0.0 (1.0 
~·'6/r1::··./(:~ fu:;: 56 -0. (' 42. :=;0 :1.2. 3 1:1.0. O. I) O. (3 O. 0 O. I) {;.I. ~i 
·/f ... ···U::i .. ···( ~~, :':'1i:"~~ : ~;t.:; -fl, ~" 59. 70 :l.~~. {-: 1:tO. O. \3 0. I) O. 0 O. 0 fl. I) 
('.;-=;/I:;~:-... ···C:5 0(-::5(; -(1. ? ~)'t::. :;~f' 12. g :l:V). tl.O 0. 0 O. I) 0. 0 O. I) 
·;··'6 ... \t;-,/~::;~ 07:44 -0. <1 4:=>'.90 :l2. 8 1:1.(\. O. 0 O. I) 11.0 O. I) O. (I 
7f., "'(1~:I"":':::;, (-j~'>:44 -0. ~: 59.7'" :l~~. 8 1.:1.0. 0. 0 o. ~3 O. 0 O. 0 0.0 
?t: .. ···O~~~/~·.t:::; fl7: +; -no a 76. ?~j 12. f' :1.:l.~3. O. (1 o. 0 a. 13 fl. 0 (j.O 
·i"6 .... I'J;:·./j:1 J3:14 -12' •. :~; B~j:. '?O :17. f: 1.::;:0. o. 0 o. €I 0. 0 o. 0 0. 0 
i; 6" >:~~., ..... J :1 :13::l4 -1-3. (-; :::~'. :~:I?1 :1.7. 6 :130. o. (1 0. (1 0.0 O. (I o. (3 
?f'./t;~I./j J_ L~::14 -i~( .::: 90. ~i:(·1 :17.6 :1.30. o. I) o. (1 o. I) o. 0 o. (1 
(,f. . .'"(j5/:1.t. :l4::1.9 -0. 9 8:~. 7(1 J'l.6 l:W. o. (I o. 0 O. (I 0, a 0.0 
Yf;/~·.I::-:'/J l :14 ::l.9 -0. 9 8~5. 81) :l ~-'. 6 130. :1.:1. 7 o. 0 o. €I o. 0 o. I) 
~·;O;::/f;·-I~I,"'·:l.:l :14::l9 -0. 9 90. ::;0 :l.? 6 131.C1. 0. 0 o. 0 O. 0 O. 0 O. 0 
~·:·6/!?(:"."'J J. ;:·~3: 45 R4 69. ::;0 14. 3 :120. 86. 6 o. 0 o. 0 O. (:) O. 0 
~::'f."'··fl~,/:J.1. :~:(I: 4~) o. 4 ('1.10 :l4. ~~ :120. 42. 2 e. I) O. \') 0.0 0. 0 
?6/~:1!:>/:l J 2f.J:45 o. 'l ,'.:1. :t13 :1.4.3 :l20. fl. (1 0.0 o. (:) o. 0 0. £1 
;··6 ... ··:,Ci/J :l ;?:l: :<;t] o. 4 69. :<:(1 14.3 1.20. 43. ::; O. 0 0.0 O. 0 O. 0 
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( ( 

STRIPED RASS 

DENSITY(NO. /:1.000 CU M ) 

SAI'lPLF:: TOTAL 
TINE TWE VOI-.W·lE TH1PE RffllJRE CONDUCTIVITY ''''Ol.K-SAC (E)':CLlID ING 

[:offl F <'HR:tHm (1'1) «(:U 11) ([)ECiRFES C) ( N I CROt-1HOS :> EGGS LAR'v'i1E LARVAE JUVENILES FOGS) _ ...... _------ -----.---- ------ ----_ .... _---- ------------ -------- ------ --------- ----------
·?f../n~::~.···'J :1. ?:1. :3~' 13, 4 fl. :11'1 :14. 3 :J2a. O. 0 e. tl O. 13 O. (1 e. (1 
; ... ·t.::/!;"1~i ..... :l :1. ::1.1.:::0 fl. 4- :::~:.? ;:~!) 14. S 120. 12. 2 O. .;1 e. (') Re O. (j 
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?6.···0~).····12 ~:t(1: 4!5 -0. 3 35'. flO :1.4.4 100. H. eo O. 0 O. 0 (:1.0 0. 0 
~·;·i:= ... · .. rI3/:l :? rio: 415 -I). 3: 45. :~:(l 1.4. 4 100. 22.1. O. 0 O. (1 e. (1 0. 0 
/6 ... ·0::;/:1 :~ f'i:l ::;:5 -171. 4 ~~,:!. ,10 1.4.4 1ea. 0. 0 O. 13 O. 0 O. 0 O. 0 
~'·.:: •. "";;'i5/:1 ? t;:li; ~ .. ::=:; -0. 4 ::::9. (10 :1.4. 4 JOI), 25. 6 O. (1 1.1. (1 O. 0 O. (1 
/:t;: ..... ::i:;·i .. ,.':1 ~::~ ~~i.l : ;~5 -0. 4 4~. :~:F~ 14. 4 :1.I3Cl. O. 0 8. I) O. (-l H. 0 O. 0 
(.::,/~jr.J"":1.;? n7:::t5 -0. :1. ::;~::;:. ·:'0 1t'. 4 :t:3:0. 3,54. ~ O. 0 0. 0 o. (I ('I. (1 
'/~,,/(:~~,/J. ~:.: [1'{': 3~) -:(1. j :3:9. no :l6. 4 r.<o. 30:2.6 1.1. 8 O. [I O. 13 O. 0 
· .... (~ •. ···(I:~~ .. ···:l :::.~ (j~~~ : 35 -0. 1 4:1, ~~C1 :l6. 4 :1.JO. 529. 0 (~. (\ fl. I) 13.8 O. 0 
/6,- IY:,/;i :;. (J:;J: 19 O. ;;. E.:~. 3(1 16. 4 :130. :t58. ~;7 e. 13 O. 0 O. 13 13 (1 

i·(· .. ····f::·:.;: ':1.:? (':':I::t9 :;'1. 1 ;.':1. :10 J6. 4 ~c~o. 717. 3 14.1 O. 0 .a. 0 :1.4. :t 
.~ .. , ;:; ..... (, .:. ; .... :t ~:.~ iii;::>: :1.;') O. :l 8;:~. :::0 :16.4 JJ\~. 4:1.3.6 fl. 1.1 fl. (I O. 13 O. 0 
·(~ ... ·.'C;::-i,····:1 :~: :?:I :44 -13. {' 42. 9~:1 :l5. :1. :12~l 13:9. 9 23. 3 0. (I O. I) 23. 3 
~···6 .. ··"( I~. , .. ···:1 :~ :::1.:47 -8. ? ~~:::'.. ~~'(t :l5. J 120. 16. 8 E:J. :3 0. fl O. (3 :33. 8 
"/6/(1:: 1 •. ~·:1.:~~ ~::.t :47 -0. '1 ;"'6. ~::0 15. :1. 1;;::0. ;;:6.2 26. 2 (1.0 O. ~1 26. 2 
;."6.'''' y,; ,.":1;"; ~:?: 44 -n. i' 4;:~. 9:2\ 15. :1 120. 46. 6 69. 9 ti'l. fl 8. 0 69. 9 
~.: tS/'fJ.~"""':l::: 22:4;.4 -;J.7 59. 70 J5.1. 120. 1.0~1. 5 3:3.5 O. 0 O. (I 33. 5 
/ .::;,/~ 1~~/~I.:3 ;;.;~!: +1 -~3. 7 76. ;!.fl :15. =to 1.20. 9:1.. 9 7a. 7 O. 0 0. (\ 78. 7 
?t\;·":(i~.', .···:1 :~ (t~:-~ : ;:.5 (I. :I. 3::.40 :14.4 :130. n.o O. (I 13. (I O. 0 o. n 
;';::/!"1~·; .. ··':1 9 ();~ : ~5 n. :l. :!::'i. 00 :14.4 :1.31), O. 0 25. 6 O. 0 (1.0 25. 6 
/(~ ... ··!;·:~:1/:19 !~~;2: 55 O. :1. 4~~1. ]~:, ~ 4.4 J30. 2:2. :1. 44. 2 fl. I) e. 0 44. 2 
~·<~ .. ···f-15 .... ·J 9 (f~: ..:J.~~ O. ~j ?::~. 4(1 :14.4 130. O. (1 :~O. 9 1.1. (1 O. 0 30. 9 
·/t-: .. ···:~·I:~·I . .t"J 9 0:3::4;;:' f1. ~. 7;:'). el<J :14 ... 130. 0. ~1 O. H O. J3 O. 0 O. 0 
/ ~~ .. 'or!5...-'J :=:. ~n:42 ~3. 5 4~ •. 30 1.4.4 130. O. 8 22. :1. 8. I) O. () 22. :l 
~'·~::,.···~:.15,,"·j.:~ 07::14 -0. 6 42. 9~:' :16. 5 no. 23. 3 171.0 (1. (I 0. 0 O. 0 
i .. t-:.· ... ~:1~~i .... ·:1 :~ (":1'7::14 -(1,6 59. 70 16. ~ 1313. 33. 5 :1.6.8 e. (1 O. 0 :1.6. 3 
?t=:/(l~::'/·:I 9 f17: J4 -0. 6 76. ;:~f1 :16. ~. :130. O. 0 13.1. (I. 0 0. (1 :1.3. :l. 
?6.· .. ~~i::~ ... ··:19 o;~:: :1.0 -0. :3 en:.7f1 16. 5 1.30. e. tJ 0. e 0. (I O. 0 O. 0 
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[-A",F (HI~::tHtn (N) <CU I'D ([)ECiF:FF5 C) (tHCRONHOS) EGGS l..ARVAE LARVAE JUVENILES EGGS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- -------_ ..... -
(,"6r"("I:::' . ./:19 ~,:;:J:J0 !.e. 8 85. ;::;3 16. 5 1.30. 1.1.. 7 e. 0 O. 0 0. {) O. \3 
i;·.S.··'t·J~=t.""·:1.:; 1"::::::1.0 -0. 8 9:;). ~:o :16.5 :130. o. a 0.0 O. 0 O. 0 0. €I 
~/6 .. "·(j~:I."'·:1 ~~ Hj:~6 -l3.9 83. 70 :15.7 :130. e. a e. 0 e. 0 O. 0 O. 0 
~,·~.;;. ... ··e5.· .. ·:t :::;t :Hj:~i:6 -0. 9 85. fa) 1.5. "1 130. O. e O. e O. 13 a. a o a 
~ .. ~; ... rf!~i •. "·:1 ~~ :H) :36 -0. 9 90. :3:(1 :15. (' 1313. 44. ::£ :1.1. :I. O. (3 e. 0 11.. 1 
·~···6 .. ··0~.:,.····l.9 :1::1.::;,0 -0. 8 :"C< 713 1.5.7 :130. a. 0 O. 0 a. \3 O. 0 O. f) 
~?t:'''''(15/:1 :~ :1:1 :30 -0. f: 85.8';:1 15. 7 130. e. e e. 0 e. 0 13. 0 a. 0 
'/(::" ··O!.:i/J :3 J:1: :~O -8. :3 9(1. 3:0 :15. 7 130. e. 0 l:L 1 e. a e. 0 1:C 1. 
? 6 ... ··f1.:)., .. ·d.~3 :13: ~~~u -0. 6 4;;",. :;'1) 1.9.6 1.4(1. 23. 3 e. I) 0. I) 0.0 O. l1 
-;.'6/(;I~~·t .... ';~·:5 :1:'~: 30 -13. ('; 5:°1. ?O 19. ('; :140. 16. 3 e. 0 O. 13 O. fJ a. l1 
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?6 .. ···0:J/~~~ :14 :1.5 -8. 7 4;;:. 9\1 150. 6 140. O. (} O. 13 O. a O. 0 a. e 
·/6/fl~:I.'·~?5 14: :1~i -0. 7 ~59. 70 :19.6 J48. 0.0 O. (I O. 0 0. 0 O. 0 
i' f .. · .... G I,.! , .... ,:.: ~.:~ 14 ::1.5 -0. 7 j't;. :;;:(1 19. t? :lAO. :13. 1. 0. ('! O. 11 f:J. 0 (1.0 
'.,' .;~··~·i:~I/~:~~i ;':1. : :<<1 (1.3 3? 40 ;:;::1. :1 14~1. 0..13 O. (I O. () O. I) O. 13 
'~"6""'f I::! .. ···:::·~;f 21: :SO 0.3: 39. 00 2:1. :1 :140. O. (') 0. 0 O. (I 13. (:\ O. 0 
~~'6.···i. t!'5 /;:'~:t ?:.i:30 O. 3 45. 3(1 2:l. j :l.40. O. (I I). (I o. (~ 0.0 O. 0 
~···f. .. ··rf:, ... ··;· :~' .• 22:1.2 O. 3 3:~~. 4~1 2:1.. :1. 140. O. 0 0.0 O. I) 0. (:) 11. e 
~.:> s.···~:I·::i/:~·:~·. ;~~?: 12 €I. J: 39. 00 2:1. :1- :140. a. (1 o. () e. (1 0. (t e. 0 
~ .. , ;;:. •...• ; J~;) ..... ::~!;, ;;.:~:: :12 O. :3 4::/. ~i:0 21. :1 140. o. (t O. 0 O. 0 O. (I 13. a 
'?e:/t 1~:./2i) ('j!):44 -0. :~ ~;;2. 4'-' :16. ,'1 :120<:1. o.a O. 0 O. 0 O. a O. 0 
';.' (-::" .• i I :~,I .. ·'·~:·· ~::. 0:):44 -0. 3: 3::~. (1~2I 16. f: :12(t O. () e. 0 O. 8 O. f1 a. 0 
~. t: •• ·.'~:·I~~··?f. \-1;:):44 -::1. :~ 45. ~~:~3 :1.6. 8 :120. 22.1. O. 0 fl. (, 0. (I 0.0 
/i~~;/( I::·, .... ·;."::. ~}l : ;,~~ -0. J 3? 40 16. a J213. O. 0 (1.13 171.0 0. I) ('"1. (1 
·.·:·t::: ..... f)5.· .. ·;·E. ft.1.: ~-:'5 -(l.3 "1:"J.00 :1.c~. t:; 1.20. 51. 3 (1. (I O. 0 O. fl 0. ~) 
(·.:: .... ··O~;'"i/~~f; (I.t :25 -0. 3: 45. :,:0 :16.8 1:?171. 22. 1. 0.0 0. (3 O. 0 (~. (') 
~ ... 6.· .. '~:J~-,/;~6 (".1"1: ~'17 -fl. 1: 3~:. 40 19. :1. 130. 30. 9 0. ~.l 12:1. 0 O. a 0. 0 
/f. ..... ~:);:} ..... ~:.-t\ 0(':07 -3. 3: ],9. (0),,1 :1 :3. 1. :1.::;:0. 0. (\ a. () 0. 13 0. 13 fl. 0 
·?6 .... r~:I:j/?6 (1'(,:0(, -(1, :5 45.3(1 :19.1 :1:W. 2:;::0. ~: O. a 0.0 0.0 0.13 
~···6/()~~t/?r:; ff?: 46 -t)o :1. ~S::~. 40 :19. :1 :1.30. 61.. 7 e. 0 l'1. e 0.13 e. 0 
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[·ATE (HR:tHN> (M) (ClI 1'1> (f>EGREE"S C) (NICROI'1HOS) EGGS LARVAE LARVAE JUVENILES EGGS) 
---~----- -_ .... _---- ------ ----------- ----_ ..... _----- -------- ------ --------- ----------
·/S.···(1~i/26 tt7:46 -0. 1. 39. eo :19. ~ :1.30. 0. 0 O. a O. a 0. a 0. '" 
~:·6 .. ···ri~':\/·::::~E't (-j7:46 -0. :1. 45.3i3 19. :t 130. 1.:10. 4 e. {I RO O. a O. 0 
(" f., ... ·~·;:~~, .. ··t;:1j. :l~i: 07 O. 8 52. 50 :17.4 150. 0. 0 13. '3 O. 0 0. '" O. 0 
{',5 .. ··(-I5,·'01 15:a7 O. a 44. 40 :17.4 :15:;'l 22. 5 22. 5 o. a 0. 0 22. 5 
;~~~.·"'G6~·J!1:.1. :15: ~':}7 O. 0 49.5fl 17. 4 :150. 20. 2 0. 0 O. 0 0. 0 O. a 
/6/(i",:/(I:1 15:45 n. a 52. 58 17.4 :I.5f:t. 0. (1 O. 0 0. (I e. a O. e 
·t-;.·~;/r1:~;,.··fl:1 :15:45 (} I) 44.41) :17. 4 150. O. 0 I). I) e. 0 O. 0 o. a 
;:-·;/()oS/(::l 15:45 O. ('l 49.51) :1.7.4 15';:1. fl. (1 O. e O. 0 e. I) R0 
i·t-.. /()r? .. ···O:;:: :U.:3:l -(1.8 83. ('fl 213. (' :15(1. O. (I fl. 0 O. e O. 0 e. 0 
'/F../~) ~:" ... 'f.j:~; J 1: :~~. -0. 8 85. f:(1 ~:~3. 7 150. O. I) O. 13 O. 13 (1.0 O. 0 
76("(": ~;"'''{J::: :1:1:31 -0. ;~ 90. 313 213. 'I 1.50. O. 13 O. 13 O. 0 O. 13 O. 0 
'?6, ·~.:;~:. ..... ~~1:~ :1::: :1-1 -(-j. :) 8~s. ?,.) 20. 'I :1.50. O. 0 O. (I e. 0 O. 0 O. 0 
~·;·6, ··~:li:::,.···(1::-: :12: :14 -0. 9 8~i. E:(1 20. 7 150. 0. 0 O. €I O. 0 O. 0 o. 0 
~···f.::I··£il:=·: ... ··fl:::; :12::14 -0. 9 90. 30 20. (' 1.50. O. e 0. \3 13. I) n. 0 O. 0 
;·>6/~j.:-./08 :1:3:03 O. H 69. :SO 17.9 :140. O. 0 14. 4 O. e fl. e :1.4.4 
~··F, .. ··(t6 .. ···(·:i:3 1.8: (tI~?l 1?t.O ;?1. 1.0 17.9 :1.40. 0.0 14. 1 e.0 o. (-) 14. :1 
.... { ... ···F;b .. ··I):~: 1::::00 121. l'J e:~:. ?E:I 17. 9 J40. O. 0 :1.2.2 e. e e. 0 :12.2 
~···0 .. ··(:~··,····;~'H :l~::; -14 f:l. :i. 32. 4~ 17. ~") 140. 0. 13 0.0 0. 0 O. I) (I. e 
/I::~ •. ,/::; ::'·/'08 :18: ';-:'1 fl. :1. ~!:9. 00 1.7. 9 140. 0.0 O. 0 O. 0 O. (1 O. (1 
~} ;;,·'·(~:s/'O:~ 18:44 0. :l. 4:: .. 30 :17. 9 :140. O. ~) O. 121 O. 0 O. 0 O. 0 
~'·6/~.'1f. .. ··'(19 04:::;0 -,,?I. 8 42. :;00 18. 4 :l.40. O. 0 O. I) O. 0 o. (\ O. (\ 
{·6.· ... (1c;.""·(,:·~ 04:313 -(:1. :3 59. 70 18. 4 140. 0. (1 0.0 0. 0 o. (-) O. 0 
?6/n6.····0:~ i.14 : 31;1 -13. B ~;·6. 21.21 18. 4 140. :1.3. 1 O. 0 0. 0 '-'1.0 O. (I 
·/F.··"('lt, ... ··(19 05:::13 -0. 5 .~;? 93 :1.8. 4 140. "'1.0 46.6 O. 0 O. 0 46. 6 
~·;·t:-;.···e6.····j.:19 05:1_3 -0. 5 5::::'.70 :1.::::.4 :140. i.:l. 0 O. a O. (1 O. (1 O. 0 
?::::/( I~:' .. ""~~I~ we;: :13: -/21.5 76. 2ft :1:;::.4 :140. O. I<) 13. :1. O. 0 0.0 13. 1 
?6 .. ~·~·16/:1 5 :1.3:20 O. (1 69. :W :19.5 :l.5~.:l I). I<) O. I<) O. 0 o. /) O. a 
?6.,··'e.':'/;15 :13:20 O. 171 71.. j.~7j :1.9.5 :1.50. e. (1 O. (I O. 0 O. 0 o. 0 
~·:'6.····~:)s .. ···j 5 13::;C1) O. 0 32. :;:0 :1.9.5 :1.50. O. 0 ft. (1 12.2 O. 0 :12.2 
?~/~;6/J ~, :1.4;00 0. 0 69. 3(~ :1.9. 5 15(1. O. 0 :tA.4 O. a a. 0 :1.4. 4 
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SAt-tPLE TOTAL 
TINE TIDE VOI.UfolE TFI1PERFllllRE CONDUCTIVITY ','OLK-SAC < EXCl.lI() I UG 

roflTE ( HI': : I'll N) (1'1) (ell t'1) (DEORff-5 C) (NICROt-lHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- ----------
761"06 .. ,,':15 :14 :(7n) o. 0 7:1 .. :1.0 :19. ~. :1.513. o. 0 14. 1 e. 0 o. 0 :1.4.1. 
~/ ~-:; •.. ' l;.)6 ..... ·:1 5 :14:(;0 \:1.0 :::-:? ~·:o :19. 5 15(:). o. 13 :12. ;;:: o. 0 o. 0 12. 2 
i··6/'f~lf·/:15 ~:la:28 -1. (j 8=~:. ("0 20. 4 :1.60. o. (I O. 0 143:. 4 O. 0 :1.43. 4 
(:·f\./(16 ... ··:t.~i :;:'0 : :;~:3 -:1. (\ 85. 8~~ 20. 4 :1.6(3. O. 0 i:1 .. 7' :1.1. 7 0. €I 23. 4 
7f:~.····i.t(:;/J_~:, :;.~,}: ~?8 -:1.. [} 9\). :~o 20. 4 1.60. O. 0 11 .. 1 :B.2 0. 0 44. 3 
~?.;::{'··Ct6.,···:15 ~~1: :1.8 -1. \) 8:~. 70 :<:0.4 160. O. 0 o. e 262. 8 o. e 262. 8 
;·:·r.:,''/(i~::/:i.~·; 2:1 ::10 -1 .. ':'1 85. f:O 20. 4 :1.6C1. o. 0 0. I) 104. 9 o. 0 104. :3 
7;:~"";:I::,:"'1 ;::-; :?:1 ::1.0 -;I.. I) 9~:~. 3f} 20. 4 :l.oB. O. 0 0. I) 12:1.. 8 o. 0 1.2:1.. :3 
7t: .. ··(":S/j.6 g~'1: ]9 o. CI 5~:-~. 3rl 19. 7 150. 0. ft 1.9.0 0. 0 0. 0 19. 0 
·;.:·I:::4'''·t.:,;:) ..... :1f.. (;0: ~?'9 0. (OJ 44. *3 19. :" 1~(1. o. 13 o. 0 o. () o. 0 o. (1 
~·:·::' .. ··O(-~ .... ·.16 (-'1(-.:::-::9 o. (I 49. 50 1.9. ·l 1.50. o. 0 0. 0 0. 0 o. {) o. I) 
(;'s ... ··f::~/:l.6 C;l : ~:o o. 2 52. 5(-"1 1.9.7' 150. o. 0 o. (I 1.9.11 o. 0 :19. (1 
: .. , .:,/t::.I~:~,""J 6 (lj_: 20 fl. 2 44. 40 :1.9. "? 15f:1. o. 0 o. 0 0. () o. () o. (I 
·(·'~:.:.···ti:~ ... ···:1 f, ':1::': ;'~8 n. 2 49.513 1.9. " 150. o. 0 O. 0 20. 2 0. I) ~:(:1. 2 
(·::::: .. ··fl:-.,/:1 6 ~:16 :45 -C/, :.::: 4:2. 9(1 20. I) 1.78. ~~. I) o. 0 o. ('I 0.0 o. 11 
T::.· ",:·.·· .. J.6 r;f; : 4~j -0. :,: 59. ~?O 213. 0 :1('0. o. 0 o. 0 0.0 O. I) 0.0 
?;,:-::.,-, t:'",.-':16 ft.:.::: "~5 -(1. 8 i'6. :~~:1 2~l I) 1713. o. 0 o. £1 o. 0 o. (1 0.0 
'/.:;,!(:{r.:"·/:16 07:~:2 -I{t. t~ fC. 7~1 ;;>0. (I :170. 13. (!I 0. 0 1.:1.. 9 o. I) 11.. 9 
~··6,,···1:"1(~: .. ···:; ~:. \'17': 22 -.).8 *.:~~. :.~a3 20. (I 17'13. 0.0 o. I) o. 0 o. 0 O. 0 
;.· .. ~::/f~ ~~,,···:.11.; 07:22 -0. 8 ::ICI. 30 20. il 1713. 0.1'1 o. (I :1.:1 .. 1 O. 0 H. 1 
~"'6,,··".:j:;:"/2;;:: lJ:ti3 -:1 .. (-) :?:~. 1~1 24. 5 -9999. o. () o. 0 o. (1 (1.0 O. (:l 
~··~:/f·: ·;;.~··;"2 :J.::~:~;1 -1. n ::::~i ~~H71 24. 5 -9::'.39. e. G I). (1 O. I) o. '" O. (I 
~·:·c::/!~t(: .... ··:?? :t ~.:'~ : ~.I:{ -1 .. 1'1 :3('1. ::~o ~~4. ~) -999:3. e. (1 f1. (1 o. () o. 0 o. ('t 
~:. ~~~ .. '~')':;:'''''':~.,;? JA:4"3; -1. (1 ::;:<.70 24. 5 -9999. o. (1 o. 0 3. 13 o. 0 0. 0 
/ ;:~/fJ·:";.""::;:-2 J 4: 4:1 -:1. (1 f!5. GO 24. ~; -9999. o. () o. (1 0.0 O. 0 0. 13 
~"c; .. ":JS/;':? 14:43 -:1.. 121 9Cl. :.~~~, 24. 5 -999:::t. o. 0 (:1. (1 0.121 (1. 0 o. (1 
~""6/0f:: .. ·":;'-:;:~ :19::1.7 o. 0 69. ~!tl 2:1 .. :3 :l.40. 0. I) o. (1 o. 0 o. (1 o. I) 
~~~6,,···fIG.··/;;··~~ :t:"I: :1.7 121. [I 7:1. :1.,,1 2:1.. '9 140. o. I) o. 0 :14. 1. (I. 0 14. :I 
/6/0f./?2 :19::t7 0. f1 ;~:;;~. ~:12f ~~J. :'1 1.40. I). (t o. 0 o. 0 o. 0 o. \3 
?6.····(1·~:.;,· .. ·22 :1~'I: 59 0. 0 69. :;0 ;:':1.. 9 :1.40. o. 0 o. e o. ~i (1.0 0. (3 
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-------- -------- ------ ------------ ------------ -------- ------ ---------, ----------
76 ... ··l(.S/~~-;.·, :1.9:59 e. 0 n. :10 ~~:t, 9 :l.40. 0, " 0.13 28. :1 0.0 28. :1. 
(:·(::/Ot:./;:~;;~ :19:~':;9 O. 0 8:':-~. ~:a 21-. 9 :lAO. 0. (I O. (I 0. 0 0, (I 0. 0 
/F.., ·l:I~:./;:~;? :?:;: 2~~ -(01.4 3:? ... 1·f.l 22. ~~ :11~:O. O. 0 0.0 2:16. 13 O. (1 21.6. 0 
'?6.····(:.:;/~ ;:' ;?3:2'2 -0. 4 ::!:9.0;'1 ;~;;::. :':~ 1.6n. 0.13 O. 0 1.2B. 2 O. 0 :12;'t 2 
~"';=-: .. "'~ ~ 6 .... ~ .. :? ;;::~: ;:~2 -3. 4 4t.i.3(1 ~"~=!:. :.=. 160. 0. (I o. 0 1:1fJ.4 e. 0 ':1.10. 4 
(~6.···kl~~~/?:·~ lll::t: 03 -fJ.5 42. 90 22. a 1050. O. (I O. (I :l.l36.5 0. (I 186. 5 
7i.~~/~7;t.;,.·:?:·< ~i(~: 03 -(1.5 ~i9. 70 ;;:.:~. 8 :160. O. \) 0. (I 1:17. 3: O. 13 :1.:1.7. ]: 
i·S.····(J:.:·.··;-3 n(-1:fC~ -::1.5 7'='::.20 ~"22. 8 ::1.60. O. 0 O. 0 O. 0 e. (I O. 0 
·/tS/i·!t:..···2::..: El~~: 45- -0. 3 ~2. 4(~ '-.1''") ? 

.... tf: ... .... 1.5~). 0. 0 e. 0 O. 0 (t. 0 e. 0 
';.'~; ..... (:; ).~ ...... :? .~: ;)6:45 -I). 3 :~:~I. 1{1:3 22. 2 1501. 0. (I O. 0 O. (I fJ. (1 O. 0 
~/6(··C;:::;.····2~~.: n.~;: ..:.15 -0. :;: 4~~~. 30 :;:~2. 2 150. fl. 0 fl. 0 22. :1. O. ('I 22. :1 
~··i..:;/::-lf:: •. /::.?-3; H?: 2'~j -0. :;, 3:2.48 Z~2. ::~ :l50. O. 0 O. 13 e. 0 0. 0 O. (I 
';.,. (::.····(!~·~/:?3 fa?: :;-~5 -0. ? 39. 00 ~~~? ? 150. 0. I) O. (1 O. 0 0. 0 O. 0 
~···I=;( ··Ot:.,·.r';?'":~ ()7: ;·:5 -(I. ~~ 4~i. ](1 ~~2, 2 15(1. O. (1 ~;. 0 22. 1. O. 0 22.1. 
?6/~:.1,·~:/:?~::1 :l.!5:47· -n. 2 6::". ::;:~) 23:. !:"; 99(1. (1. (1 I,~. 0 O. 0 fl. (I O. 0 
?;.: .... ,(:E- /~'::fl 1.!:.: 47 -0. ;~~ 71. :113 2J. '5 990. O. 0 O. (I 0. 13 O. 0 O. 0 
(~.:~: .... ,(:: ;;';,;"'::: Ft J~::;: 47 -~l ;: :::~? 2(1 23. ~i 990. O. 0 O. 0 13.0 0. 0 O. (I 
.... 6,···C·r;:~.· .. ·:~:f1 j I;: ;;'~5 -0. :3: 69. ]0 23. ~; 990. O. 0 0. 13 8. (I O. (1 O. (I 
~··'6 .... C;~.,/~~:O :16 :~"'5 -0. :~ '?:t. :1.0 23. t~ ;:J::l(1. C1. (I (-1. 0 14. :1 O. 0 14. :1 
;·~7.,"·I)t:./~?O :16:25 -0. 3 f:2.20 ;;:"3.5 990. O. (I O. 0 4::;. 7 O. (1 4 r , -, 

Co. ( 

~~'r:~.···f:6.····:3:0 ?;~::24 -('.2 6'::0.3[1 24. (-) -9:)99. O. (3 &<1.11 14. 4 O. (1 14.4 
(' (':./~~:JI:::./~-': ("I 2~,: 24 -(1.2 71. :J.O :?4. (I -9999. 0. 0 O. 0 56. 3 O. 13 56. 3 
~·t3. ·j'tn •. ' -:i) :?;:: ;~4 -~:1. 2 :3::-~. 20 24. H -9::~9:3. O. (1 0.0 352.8 O. () 352. :.3 
~"'6("(1 =./~).(I ;::.:::::: (/6 O. I) 69. J:~) ;;::4. (\ -999:3. O. (3 :14.4 ~::3. 9 O. (1 43. 3 
~.:. ;~; , .... ;:: f: .. '"' ~'-:~ ~1 ~:::? : l~Jf. O. I] l:1.. :1F1 ~~4. (I -:39:="9. o. (I O. \':1 84. 4 O. a 84. 4 
?I-; .. ···I~I~~ ... ···].(-t 23:06 (1.13 f:;;-~. ?(1 24. 0 -999:,). O. (I O. (1 73. (3 O. [1 ;?3. e 
~::·6/1~~. ~··/l::: 14:24 -~1. :1. 52. 50 27. n 2213. O. 0 O. 0 0. (1 D. (:I O. 0 
('6/('0',. /:13 :1,+: :;",.! -0. :1 44. 40 ~~7. ,:;. :;-~20. O. 0 0. (1 0. 0 O. 0 e. 13 
'?6/(1;"" /:1.~~ 1.4:;;::4 -B. 1 49.513 27. (:1 22ft O. 13 O. 0 H. 0 e. 0 O. 0 
;~·I::,,···~j('/1..3 :15: 0:3 -0. ~~ 52.of1 27. 0 220. O. 13 0. 0 O. 0 O. fJ O. 13 
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( 

( ~. 

STRIPED BASS 

PENSITY(NO./:J.ooe CU M ) 

SAt-lPLF. TOTAL 
-rUlE TIDE '·/OLIJI'lE TH1PERATURE CON()lICT I V I TY YOLK-SAC (EXCLUDING 

r>A1E (HR:I'1IN) (1'1) ':CIJ m (PFGRFFS C) (NICRONHOS) EGGS LARVAE LARVAE JUVEtHt.ES EGGS) 
-------- -------- ------ ---------- .... ------------ ---- ..... --- ------ --------- ----------
'?6 .. ··O::'V·]1 :13:19 -0. 2 7;1. 10 25. (1 2590. O. 0 (1. 0 0. a 0.13 O. 0 
i'6/f'G .. ·.I]:l 13;:19 -13. 2 82. 2(1 25. 0 2590. 0.0 e. 0 O. 0 0. (\ 0. (I 

(·6 ... ··~':3/~z:l :19:59 -0. 5 f:=C~. 70 24. 7 5370. O. 0 O. 0 O. 0 0.0 O. 0 
?6 .. · .. (i:::.: .. r U 1.9:~.9 -(l. 5 8:';.80 24. 7 5}70. O. 0 O. 0 0. 0 1.1.. 7 1i. 7 
7':5 .. ·' r: ~.~; .. /' :~~:i 19:::09 -0. 5 9:;:1. sO 24. 7 537(1. 0. 0 O. 0 O. 0 O. \21 O. (I 
-,:' f./1)9.····~::1. I~O:42 -0. 7 8:< 7\1 24. 2 362ft. O. 0 O. 0 13.0 a. 0 O. 0 
'/6., 'f.I·~:./:;~;J. ~~J';1: 42 -0. 7 85. f:::n 24.2 3620. O. 0 0. a O. tJ O. 0 o. 0 
?f:.· .. n9.···'(lJ. 1(10:42 -0. ;" 90. :h?1 24.2 3620. O. 0 O. 0 O. 0 O. 0 O. 0 
~ ... t:;.-··n9/fl.1. 137: !:~8 -0. 6 fC';.7f1 24. (:I 4620. O. fJ O. 13 O. 0 0.0 O. 0 
;-'6 .... \,\::1/(1:1. (\?:53 -0. 6 f;5. Bi:l 24. 0 46:-~O. O. e O. 0 O. 13 0. 0 o. 0 
?6/1):::"/~1J 171; .... : ~:i3 -0. 6 93. ]0 24. 0 46:;:::0. o. 0 O. 0 O. 13 e. 0 O. e 
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,r- ..... ~ 
- ........ ,. 

( 

ATl.ANTIC lO~lCOD 
DENSITV(NO./1.000 ell 1'1 ) 

Sfj~lPLE TOTAL 
TII~F. TIDE" VOl.UHF. TENPERfiTlIRE CONOIJCT I V I Pr' • .... OLK-SAC (EXCLUDING 

(:oA1E (HR;l'lHD (m (ell 1'1> (f,>EGJ:o:FES (;) ( 1-1 I Cr.:(1I-1HOS) EGGS' LARVAE LARVAE JUVENILES EGGS) 
-------- -------- ------ --..... -------- ------------ -------- ------ --------- ----------'('f:/02/~':i~# j.9:25 -e. 9 1:3::1. 92 :13. J21 140. 7. 6 O. 13 O. 0 O. 0 O. 0 
~·:·o/tJ::" /(15 2(~; 03 -:1.. (1 :1:-s8. 05 12. 8 140. 7. 2 (1. U O. a 0. 0 0.a 
·(6/~:::~·'/·0:~~ ~1l: 38 -I). :1 16. 514 6 '"I .0 :120. O. 0 O. a (I. 0 O. 0 ll.O 
(··6/t.:~1.2/~·16 I-?t;;!;:l.2 -0. :t 10. 54 6. 7 120. 0. (:) e. 0 O. 0 0.0 O. 13 
·('(;;; •. ···~·,·:..: .. ···(:h; (1:~:: 07 _1). c! :123. ;:::1. 1.0.9 14121. O. 0 13.13 O. 0 0. I) o. (1 
:~. 5./::.1 .~. ,,' '0.:; I~j::::: 45 -~:l 9 129. ;:::? :11. :.: 135. 7. 7 7. 7 (1.0 O. 0 7. 7 
!' ·~~;, .... fi:2/~ll::. :l;~: 3:.::: -f( 3: 91), 91~' 8. 8 110. O. 0 O. ~'l 0. I) O. I) 0.0 
: .. , 64""(' ::., ;,: r; f. J:s::U -0. 1 8:1..73 9. ~~ :1.1.0. 13.0 0. 0 (1. I) O. 0 O. 0 
·/(:-; .. ···n~: .. ··'J ~I j 4 : ~~? -Cl.7 :ti:14. ~:'5 7. 7 13:5. O. i; O. 0 O. 0 o. 0 0. e 
?6 .. · .. II:::~ .. ···J ('I J~i: (.3 -0. 6 519. ;:~:1 7. 7 :1..35. O. 0 (;1. (I 0.0 O. I) e. 13 
(' .;::/( 1;.' .... :1.0 1 ::-:. ~';3 -no 2 t:~:. 66 113. :;; 1.80. O. I) O. 0 1i'1. ('I O. €I O. (1 
;:"~:'" ·::(2 .... :1 i:'l J ~J : :?::: -[1. 2 85. ",.:3 113. 5 1:3(1. O. €I O. a O. (1 0. I) lCl.0 
;··::= •. ·O::~.··l J ~~!(1 : ~~~:., -0. ::: ~':::l 1:1. 9. 4 150. e. 0 o. 13 O. (1 O. (I 0.0 
·~··'~:: .. ··l; I:? .. ··'j :1 ~.:·l:l. : l';::; -';'1. :3 :?~j. (·l .. 9. 4 :15iZt. O. :) 121.0 O. 0 O. 0 O. 0 
;"·6/·)~:'/.1 ;1 \·j:;:::44 -0. ~: t:3.4:1 1.0. (.j 490. O. (; 24. 0 O. 0 O. 0 24. 0 
/6/('1;::·.·.':1 J !~I::): ;;;,'2 -0. s 8:::. :l1Z1 11:1. (') 490. O. (; 24. J. O. 0 €I. 0 24. 1 
~··r,: ... · .. O~~ ... ·:1 (' j:?: ?:::J O. :t 1'1. 'Ii:' :1.4 130. O. 0 O. 0 (1. 0 O. 0 o. 0 
;···6 .. ·'·fC).·· .. :t (' 14:09 -(:), 1. :1 6. i.'t~::1 1. 4 130. O. 0 O. (1 €I. ':) O. 0 O. I) 
?r.:.'.'~.\}""'j ~ .. " :t 4 : :?::3 -(J. 2 :14. <1(1 :1. -4 1.30. O. 11 69. 4 (1. (1 11. fj 69. 4 
it~::'·t:I.--· .. ···:t? :1?: !3:~~ -el. -;/ :1 '1. 40 4. 1 ~1. ~?r1. G. 0 69. 4 O. (l O. 0 69. 4 
l6.··::!:;·· .. ··'J ~;. :J ~~: :1.:3 -(-:. ::: 1";' 4f'l 4.1 120. O. 13 O. 0 fl\) O. (1 a. ('I 
~':" ::~ ... '~,:; :;~/ j '/ j ~::: 44 -0. 9 :lA.40 4. :1 l::~O. O. 0 69. 4 O. 0 O. 0 69. 4 
'/f. ..... :.:: .. ;~/:: H (Ij ;",4 O. 1 1.5. (II) 1 .. 9 1HJ. \':).0 Iii. 0 (1.8 O. 8 O. 0 
(·f. ... ·~3:;·· /J :3 (oil::1 F. @. :? 1!;:i.W3 :1. :'I 11.8. 0.8 O. 8 O. 8 O. 13 Q. 0 
I ·G ..... U;:</l :~: (1(-'1:50 O. J; 14. 40 1. 9 110. 8. 13 e. 13 ~3. 13 8. (1 u. 0 
~·,.6,,··rJ~:: .... ·::i :;: fl:~: 43 -0. 3 16. (u) 1.£' Hl,z,. 13.13 O. 0 0.8 O. 13 I). 0 
(\ ..• , .... ~: ::~.·,··:1 ::~: ~I:~:: :16 -(1.5 j4.40 :1. .:. :100. 0,.0 O. 0 8. 0 o. (1 O. 0 
lG.····~:·:~·~I····;·, ;;:' {.j~ .. ': 52 -0. r; :l4. '10 :1.. 6 lDi'!. O. I) n. 8 0.8 O. I) O. £1 
~:. r..:: ..... I.:.I:? /::.~:4 :12:?5 -(1. c: J4.4!;:1 3. l :l.1~1. O. (I O. 0 O. 8 O. 8 O. (1 
'f: 6.· ... ~12 ... ··24 1:':~: tii) -8. 8 :lA.40 ? " _I, • :1:11,), Q. (1 O. 13 8. (1 O. \3 0. 0 
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( ,_ .. , 

( ( 

flTLflNTJC TONCOD 

DENS n'l (NO. /1.8130 CIJ N ) 

SAl'lPLE TOTAL 
lINE TIDE VOI../JNE IF t-tPEr.:ATlIRE CONDUCT I V I PI YOLK-SAC (EXCLUDING 

DfilF. <HF: :t-1IN) <1'1> (CO 11) <PEGRf.f. 5 C) (l"118RONHOS) EGGS LAR'v'flE LflR\JflE JUVENILES EGGS) 
-------- ---_ ...... --- ------- ----------- ------------ -------- ------ --------- ----------
llS/'ZI~?·"':"~4 13:17 -0. ;3 :14.413 3. 7 11.0. o. {.'I (1. 0 e.o o. a c. 0 
?6/~~}:'::/:24 :t:~: 55 -0. 3 14.4(-1 1.4 :1.013. 0.0 0.13 138. 9 0. 0 138. 9 
?6/fl~?""'24 19:26 -121. 2 :14.40 :1.4 :1.013. o. (1 a. 8 0.8 a.a o. 0 
;·:·f.,····fi? .... ;;·:4 1.8:52 -(1.2 :1.6. (11) 1. 4 :1013. o. 0 e. 13 8. 13 o. 13 e. (J 
~,;·.:: .... ··O? .. /~::4 ;;·:3 :0:1 -0. B 16.00 3. 4 11(1. o. 0 o. 0 o. fl 0.0 0. 0 
·~···I;. •. ·i:-::~ .... ···;~.:\ 23: ~:7 -13.9 14.4('1 3. 4 :11e. o. 0 0.0 0.0 o. 0 o. 0 
·('G/(I;'.····24 23: ~.5 -1).9 ;1f;. (t21 J. 4 1113. 0.0 fl. a o. {'} f'- 0 13. (-1 
· .. ·6.· ... ~:1~;. .. ···~'·5 (:7:;:::8 -0.1. :t4. 40 3. 5 11.13. o. 13 (1. €I O. 0 o. a O. 0 
?6.····~:1:~/~?!:1 (~t,::: f,7 -e. :t 14.80 ~ "' .. 

.5. ..... - 110. o. 13 fl. a (1. a o. 13 e. a 
('''6 .. ,.'(;'t::·~/;;··5 (16:30 -\). 1. :1.4. 40 3. 5 1.H:l. o. (1 o. (1 o. a 0. 0 0.0 
?6 .. ··'~~l~::.····fl;;? 1:l: ;0:0 o. 3 45. 00 3. 9 :11.0. O. I) :1.11 .. 1 o. (1 O. 0 1:11. 1 
~·:'f.,,···O:</(:2 :1.7:09 -(1.6 4~< 1)(1 .- CO" 

b. ..... 120. o. 11 46. 5 46. ~, O. 0 9~. a 
'/':::'/~'13/~:'3 O~;1:16 o. 3 45.0(;l 0;" -. 0. ~_ :1.10. O. 0 0"-' ''It 

~.:::.,. (;'. 66. 7 o. I) 88. 9 
·t··6./~J~~:/f~~·~ [;i:-:;:15 -0. 7 46. (II) 4. (\ :1.10. o. I) 6!5.2 :1.73. :3 o. I) 239. 1 
(·0 .. ··(:1. ~; .... I(-I·::I :1:::; 35 -I). 6 Kj:. ,'0 4.5' 9[1. I). 0 131 .. 4 o. 0 o. 13 13:1. 4 
·/::'/"~·l>:/(13 :12: :~5 -0. .; 85. 80 4. ~. ~/I). 46. 6 1;:::6.5 o. 0 o. 0 136. 5 
·~~~6 .. ···~.:):i:/09 j ~~: J5 -0. 6 90. :.i:i-J 4. 5 90. 22. 1 254. 7 e. 0 O. 0 254. ? 
/(.,~ ... ): ·:.~·Ct~-.t :,13::?8 -0. 4 6::( 30 4. 5 90. 0. (1 1.1<:11. I) o. 0 0.13 10.1. 13 
/(:':/((< .. ·f':~1 ]3:2:3 -13.4 ?:l. Hl l "-. .:, ..... 90. o. 13 211. a o. 0 o. a 211. ~~ 
("(;.·'O::::,,"'~19 :l.:~: :?G -0. 4 f:2. :?[1 4. 5 90. o. €I 2::"2.0 o. fl 0.0 292. a 
~··6.···(t,~·:/O~:.1 17:;::'8 f.1. (1 (;9. :i:('1 4. 4 11~3. o. 13 10:L I) 0. a o. a ;1(1:1.. (I 

;/.;:: ... '~j~':""~'39 J?: ;:-~::.: 0. (j 7J .. Hi 4. 4 :1.10. o. 0 239. :1 e. (1 I). 0 239. 1 
·;· ... 6 .. ·'(t:·::/·G~~ :17"::28 (1. 0 :'::2. 2171 4. 4 1.H). O. 0 206. 8 o. 0 O. I) 2136. 8 
i;S/(1:~/~~~9 J H::1i -0. .1 69. 30 4.4 :1.10. 0. a ~?:;e. 9 14. 4 o. e 245. 3 
?6/(':~';' ""(19 j:;:; : :11. -fl. :1. 71. :to 4. 4 1:10. 0. I) 295. 4 o. 0 O. 0 295. 4 
7" ,:=., ··~"3/~·j:.~ :l:?: :11. -0. 1 82. ~I~) 4.4 110. O. I) 60. :3 o. a O. 0 60. 8 
'/6/(.:1./(19 ?:~: 17 -0. 4 6:3. :-W 5. (I 110. fl. I) 10:1. I) o. ('1 O. I) 10:1. e 
?5.···~:1::::/'1t.·;9 ;.::.~: j 7 -0. 4 71.1\'1 5. () 110. o. \) 1.96. :3 O. 0 o. 13 :196. 9 
~~'6/rl~~/I;:iS; ?J::!? -0. 4 :32. :?0 ~i. (oj 1:1.0. o. a 121.7 o. (1 (I. I) 121.. 7 
.i'6/(J3/J ~1 (·11): eH -e. 3 32. 40 5. (1 :1.:10. 0. 0 246.9· o. 0 0. 0 246. 9 
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( 
-', ( 

ATLANTlC TONCOD 

DENSITY(NO./1.000 CU 1'1 ) 

SAt'lPLF TOTAL 
lHlE lIDF. VOlUHE lFNf-'EPfllllRE CONDUCTIVITY '''OLK-SAC (EXCLUDING 

PflTF (HR;t-1HD <N) (CO t1) <r;.fGf':E'F.5 C) (f'lICROi'iHOS) EGGS LARVAE LARVAE JUVENIL.ES EGGS) 
-------- -------- ----.... - ----------- ------------ -------- ------ ---------- ----------
"(·6,. ... ·(:1:</::1121 O\!I;a4 -e. 3 39. e~ 5. {1 1:l0. O. (I 359. 0 e. (I O. 0 359. 0 
7,:: .. ·-'(13/ j n ('1(1: 04 -I). 3 45. :.W 5. (} :1.1.0, O. 0 485. 7 a. () Ra 435. 7 
i:'(:-:./()3:/:1 f1 04;57 ((4 32. 4(~ 4. 3 :1.:1.5. e. 0 e. 0 e. (3 O. (I e. (I 
·?6/0:i:.· .. ·;.(::t 04;5,,' O. 4 39. O~1 4.3 115. a. 0 102. 6 a. a e. (I 102. 6 
;··"' .. ···i'«/l (') ("4;57 O. 4 45. :~13 4. 3: 1:15. e. 0 375. 3 O. a e. 0 375. 3 
;.'.,,:; .... ,::::: ..... j (l Ci5:':f2 n. 4 3~~. 4f1 4. :{ :l:t5. n. (I O. 0 0.0 0.13 0, 0 
·/f .. ···O:::: ..... j ~:.~ t1:::~ : 4:;~ O. 4 19. O"j 4. 3 1.:1.5. O. 0 :1.0::!:.6 0. 0 0, 0 102.6 
/6 .. ··'H~·~ ..... ·1f1 U::;;42 (1.4 4f.'t 3@ 4. 3 11.5. 0.0 397. 4 e. 0 O. I) :S97. 4 
/t~.····f(:.: ..... j 6 :1:';;:45 -a. -;.' 69, J:(-j 6. 7 57€1. O. 0 11.5. 4 28:3. 6 (-t.8 404. 0 
~·:.:::.····(··,.::/J.6 :13:45 -0. 2 ?:t. :10 6, 7 57f1. 0, 8 :;::5~. 2 576. 7 e. (1 8r.~9. 9 
·i:f./O::~/:16 J ~~: 45 -,3.2 8:;':.2('1 6. 7 5~·-:O(1. 0.0 863. 7 6e18.3 (I. 13 1472. ° 
~···6 ..... 0.:~/j 6 :1.4 :42 -0. 5 f.::~~. 'lEt 6. 7 57(1. O. 0 179.2 1.31. 4 e. 0 :';1.0.6 
'{,6/\(;:/:1 ;:.. :14 :42 -g. 5 85. ~:0 6. 7 570. O. 13 93. 2 268. :1. e. 0 361, 3 
?6 ..... ~f.<.···j ;,:. :14:42 -~~1. 5 5'(l }:o 6. 7 570. (1, 0 18:3. :3 ::UO.1- O. ° 498. 4 
~···t./·~ I~<""':l (=:, :18:fI~ -0. 6 83. i"n 6. 2 4,..0. e. I) :19:1,2 95.6 O. (I 2:36. 8 
~···6 .. '·O::·:/j 6 :18:(13 -0.6 85. ,::0 6. 2 4;:'0. 0.0 1.:36.5 1(14.9 0.0 ?91 .. 4 
~···6 .. ···~):···:.,···J 6 18;('13 -(1 6 90. :W - ") b. ..... 470. O. 0 354. 4 25'1. 7 e. 0 609. 1 
~··6/0=··:/:1 6 :18:5(1 -0. 3 69.31'1 6. 2 470. e. 13 591., 6 :101. ('I e. 13 692, 6 
?6.···(J~~:.····J. 6 18:50 -~j. 3 ;-':1. 10 6. ~? 470, e. 0 843. 5& 126. 6 e. 13 970. 5 
,. (./('(;:./J ('. J8:50 -0. :~ e.:;-~. :;:'-0 .-' ", t' •. ~. 470. 0. 13 656. 9 48. 7 0, I) 705. 6 
(·:;: ..... ·(-;:::.:;, .... :1 t=:: ;; .. ~~:: :~1 0, 6 69. :::fl 2. 6 475. 0.0 :153.7 3:39.6 e. €I 548. :~ 
;\..: ... ~·;:~~;.··':1 ;:.; ::~~~ : :'<:1 O. f. ;.':1.. :10 2. .;; 475. (I, [) 1~:O:t. 6 .':- .-c=" ~? 

.:,.t" • ..:.J •• O. 0 71.7. 3 
(,6/,Y:;:/:16 ~~J: 3:l 0, 6 82. 20 2. 6 475. O. I) 1~i2. 8 4$18. :c: 0.0 85:1. 6 
~·:·6/·~:.::-:.····1 '( ~jO::t5 tl. 4 t:::~. :~o ~~. 6 475. 0. (1 O. I) 43:. :? O. 13 43. 3 
~···6.··'·tl.~~: .... ·:·1 7 Of1::l,5 R4 (';1. :1[1 2.. 6 475. e. €I 28. :l 70. 3 O. 0 9:3,4 
'?6 .. ···!~((····:t .? I?,I~J: :1.5 O. 4 8;1:. ~:~~ 2. ('; 475. O. 13 36, 5 1.33. f: O. 8 170. 3 
(··,::: ..... (·1~</17 (t;::::~'6 -0. 5 :'=:3.70 :1.9 :150. 0, 0 29:3. 7 -I:" ... ~ 
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~/ i.:, ..... ;:.i::~/:1 ? ~1:3 : 26'. -D. ;) 85. fa) :1. ~-i 1.50. (). 0 ::';(13.13 \'1.0 O. 0 303. (1 
/:::::/('~:':,""J.'? j.:!;~: ::"E~ -(1. ~; 90. :..<a :1. 9 150, O. 0 132. 9 199, 3 Cl.0 332. 2 
~:··t= .• /(?1~:::/j ~ .. ~ (1:';<: 1.7 -0. S 3;~, 40 1. 9 150. O. 0 277. 8 30, 9 O. I) 308. 7 
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;:"6/[(,:.,":17 tl9:1? -e. 3 71.. 1.fl :1.9 1513. (t. 13 98. 5 o. e (;. e 98. 5 
~?6.··'·J·)3.""17 09:1.7 -0. :3 82. ::'~(1 :1 .. 9 150. e. 0 109. 5 24. 3 e. (\ 133. 8 
~':'6""'(t:,/-;~3 12;3f1 -[1.9 83. {'(I ~t. 1. 1.213. a. a o. (1 13.0 0.13 O. (I 
· .... 6/0·:~ .... ·~~:~ 12: :':0 -0. 9 8~:i. :::0 5. ;1 :120. O. 13 12:=;. 2 e. a O. €I :1.28.2 
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',·t;;:'.}f{ ·::/:2]: 13:1.5 -n. ;:: f:~5. En1 5. :1 1213. 0.13 2~?. 3 O. (1 0. 0 23. 3 
?6 .. ···':·1]:/23 :1.3::1.5 -0. 8 90. J~l 5. :l 1213. ft. 13 O. 0 O. 0 o. 0 \1.0 
~··6.··"O~(/:?:~ 17:2121 -0. 2 69. 30 4.9 1.20. 121. 0 1.4. 4 0. \) O. (1 :14. 4 
(:·6/0:~:.····~:::~.: ::17:2121 -e. ;?, 71. 10 4. :3 :t20. 0. 0 70. 3 O. 0 0.13 70. ]: 
~ .. :; •• ! •. « ..... ;;;.::; 17: 28. -0. :t 82. ~'(?l 4. 9 120. 0. I) 60. 8 O. (1 O. (1 60. 8 
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~··t=:.····03 ... ··;::·~·i: 1(-':59 -0. ]: 7:1. :l\:t 4. 9 120. O. I} 28. 1 0.0 O. (;) 28. 1 
~":5 .. ···1. J~'~ .. ' .~;.:{ 1';:-":59 -0. 3 t~::;-~. ?O 4. 9 :1.20. e. () :?4.3 0.£1 0. £I :<:4. ]: 
l·f; .. ··IO:.:;· ..... ::~.;; (~o: 43 -0. 9 4~;::. 90 5. :1 :120. O. I) 23. ]: O. 0 0. 121 23. 3 
·/6 .... (·1.··: ... ·24 ('il'l: 4:~ -1,'1. 5: 5:=:', 7~:.l 5. :1 120. O. (1 50. 3 ft. (-1 0. 13 50. :< 
;··t~.· .. (I:,: .. ···~··4 (1(-): 4]: -13. :3 71:::. ;":(1 5. :1 120. O. 0 65. 6 0.0 O. (1 65. 6 
'/6."-0.',:/24 \:1:1 :;!2 -e. 8 42. 9121 5. 1 :120. O. (I 139. 9 O. 0 O. (1 1.39.9 
,·'''':.'0'.:::/;:':4 fl:1.:22 -0. 8 59. ~;;'J;) ::;. :1. 120. O. (:1 134. I) O. (') e. (1 :134. (1 
76.,"((<:/24 I?&J:2::::: -0.8· ~?6. ;:0 5. :1 :120. (1. (I ~~~6. 2 O. () O. 0 26. 2 
?6.··\I:::.····;;:~.:t O{': :1.:'<; -0. ]: 69. :~:~;'1 5. [\ :120. O. 0 2f:, :3 O. f~ 0.0 2::::.9 
;-·'::.··({::: .. ·~"4 (-;? ::1::;: -f). :s 7:l.10 ~i. {1 ;1;::::0. O. (1 56. 3 O. 0 O. 0 56. :~ 
(·f.: .. "(:jj:/;?4 (:1/: J::, -171. S ':.:2. ?tt 5. f1 l~:O. O. 0 60. a 0. 0 n. 0 60. :;:; 
'.,., ':'::.·':(·J.~~,,··';··4 l)7 : ~5:~ -0. 4 69. :~(J 5. (I :1.20. O. ~j :14. 4 e. {1 0. (~ 14. 4 
76 ... \('0:/24 H?:53: -0. 4 ;·':L :11:1 5. (1 1,21'). O. I) :14. :1. 0.0 O. 0 14. 1 
/6 .. ···0]:.····~:~4 ()'?: ~;3 -0. 4 82. 20 5. r, 12f1. fl. l1 73:. &) 0.0 0.0 7~. 0 
/t:: .. ··I:··I .. <,····:~::f1 :U ;:-0:9 0. 1 E-:9. ],,1 6 .. ? :130. O. ~, O. 0 fl. I) O. 0 (I. (\ 
-.... ,;,/.~1.3:/~:~;i J:1 : :i;9 O. 1 71.. 10 .- ..,. 

t.:> •• 13:0. O. 0 0.0 (1.0 O. 0 0. I) 
·;·~f. .. "'!.~I: </: ";(1 :1.:1 ::<:9 1:1. :1. :::;:~. ?O 6. (' :15171. O. I) :12. 2 fl. 0 O. 0 :1.2. 2 
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?r;: •• ····O.~~.·····.<~:1 :19:47 -I). :1. 69. :sn 6. 5 130. O. 0 :1.4. 4 0. a O. 0 14. 4 
76/~·I::</:;:(.' :1.S': 47 -0. 1 7:t. :l (1 6. ~t 130. 0. 0 14. :1. O. 0 0. 0 1.4. :l. 
/'I:~;" ·O.-i:.·····l::::1 j9:47 -0. :j B;;~. ?fl 6. 5 130. O. (I O. (I O. e O. 0 O. (1 
/.:::: .. ··<::.: ... , .. ··::;:1(1 :':::f1 : :\f; o. :::, 69.3fl 6. 5 1]:0. 0.0 (1.0 O. 0 ('l. a 0. 0 
· .. '6.··.'~':<.· ... ;:;(; :C::'O::~:6 I). ]: 7:1. 10 6. 5 :130. 0. fl l1. 0 0. (1 0.0 0. ('I 

·,";S/(I:·!;/:·:n ~~(.]: ?6 0. 3 ::::? ::'~0 t= •. fi 1.:3;[1. \3. \3 O. 0 O. 0 o. ~j O. 0 
·~··'f.; .... ·I;:'~< ... ··:<t t'H):24 ~:;. 2 3:? 'H'1 C, 3 1.28. O. I) n. I) ~1. 0 O. I) \3. \3 
.-: 6 .. ·'f(·::.····:;::1 un:;;:'4 121.2 :~9. 0('1 6. 3 :12:0. O. I) 0. I) 0. (:) o. (t 0:-8 
,··t" .. ··'U3i .... ~ .. :j o!): 24 VI. ~~ ~t~1. ~:~:f1 6. :3: 12(1. 0.0 13.0 0. 0 O. (I 0.0 
/,:; ... '(;::;:, .... ;::J. 0:1.:02 n. (I i". 93 6. 3 1 ;~I). O. 0 0.0 O. ~I 1.3. 0 O. lC) 

I'S .. ···;~·I~< .. ·····:.:1. i:1:1.:02 O. I) 3~3. til) f.. 3 :120. o. t) I). 0 O. 0 O. 0 t?I. I) 
,,·'S,...'(-I::</?:" ~I:I : I?\:;-: O. I) 45. :~o 6. :~ 1.20. O. 8 ~1. 0 O. \1 O. (1 O. 0 
;. ~:: "',:'~<'-"':::::J ~:-;!.:": 4.~~ 0, ;;- :~~? .~!) :::.7 :140. O. 0 (I. ('I O. I) (I. 0 O. (1 
-;':'1;"'1.- 't ):,~:, .... >~::t (1:,,):4:J: O. 7' :~:9. ':'::(1 .... ";- 14C1. O. C1 O. I) 0.0 fl.\) 0. [I C". r 
'~" (.:, .... ~.j ~< ..... ~:~:j. O~j: 43: e. ? 45. ~~~) • :.. -7-

fo'f, • :140 . O. 0 O. I) 0.0' e. 0 O. (!I 
/.~::,""O~</~;~J 06 :::':1 -(OJ. -" 4:? :::'0 H. 7 l.4iil. O. (1 O. (I O. 0 (l\) O. (') 
;.'t,;.···I.J···,:/::'::I. (:16:;:>1. -0. ;;. 59.7(3 :;:.7 :lA13. 0. I} ('1. (I 0.1) e. t) (( 0 
.···(~ .. ··ll:<./~<::l I)\'.; 2:l -0. 'j' 7':>.20 8. ," 140. (1.0 13. (I 13.17' e. I) O. (I 
"I' 'f.. ···~·.I,:·t·;, '~:J f. :16:0'? -~. ;,-,: 69. :~(1 7. ;;, :l :10. O. I) 1:::1.0 0. I] (I. I) O. 0 
.. ·t:·; ... ··f) .. ·~ .. ···f!6 :1.6 ;~:I? -fl. ~: ?J.. JO 7. 2 l1C1. O. I) t;:1. (1 O. 13 0. 0 O. (1 
/6,"(: ::./~':I:::: :1.a;:~; !2)7 -;.'"l2 ::;:;~. ~;:O 7. -;':' 11(1. 0. (~ O. e O. (1 O. \1 0.121 
~.'(::" ':)4/(;16 :16: ~::;I?I -fl. 2 69. 10 -; • .I', 

I', .. -!. :U.il O. 0 0. (I (1. (1 fl. (:} (~. (1 

... t.:: .. ··~·I:.:J.··f:lt5 :16:512\ -~3. 2 ?J. :11') 7. ~: :1:1 O. 0. \) O. 0 0.0 0.0 0. 1) 
; .. , ~:.~. ,.' !;~ ~ ~ .. / ~.~ i:. :1'::.: eitZl -('I. ;;-~ ;::2. :?.:?~ ? ? 110. O. (1 O. (\ 0.0 O. (\ 0.0 
i·rS/04 .. ··(!f, ~.:;? : ~,~5 -(1.5 42. :'.10 7. 8 100. (-(0 O. 13 0. 0 O. (:} o. "" 
i·6 .. ···04/J;:16 ~::~: ~i5 -(( 5 !59. ('0 7. f! 1013. O. \3 O. I) 0.0 O. (:} O. 0 
~:'6 ... ··('4,,···f16 ;.\:., :~;5 -0. !:~ 7i..::. :;:'0 7. :~ 1(10. p. 13 O. 0 O. e n. (I O. ('I 

,{6,-'·~~.!·~i ,,-"06 :;-:3: -l2 -(1, 4 ::;:;:::.4(;1 ~;'. H J013. O. 0 O. 0 fl.n O. 0 O. (1 
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'?6 .... ·i.:~j.::;./~:;t.=. ~::s: 42 -0. 4 39. 00 7'. ;,::': H'lO. e. e 0. €I e. e 0.0 O. 0 
·?~{··fJ4·/·(~6 ;;-:3:42 -(I. 4 4~i. :?-:0 7. ~::: 1.00. O. 0 O. 0 0. 0 ~1. 0 ('l. 0 
·/c:.·· .. O~/(·fl \'17::1 ~t -(1. 05 4;:~. 90 1>3. ,., :1.:1.0. e. 0 (;1.0 RO e. €I O. e 
?6.·· .. (I-l/07 0("::1.:1 -0. 6 59. 7(1 ;l0.7 110. O. 0 0.0 0.0 O. 0 O. €I 
~;'6.·"\'4/(!1 (17': :11 -0. 6 {'o. ~'0 :10.7 11.0. O. 0 e. e e. e e. 0 e. 13 
·?r:-:, .... 04 .. ·,.~~J7 07: 4:? -13. ~;- 42.9(1 :to. ? 110. "'1.0 O. 0 O. e 0.0 O. 0 
·t··f, .. ···l:::14/0~' (17: 4:::: -0. 7 59. ~':'0 10. 7 110. (I. (I O. e 0.0 O. 0 O. 0 
~~'';, ··~~·.,~.····a? (17: 48 -0. 7 ?6. 2~3 10. ~? J:l0. 0.0 O. 0 O. 0 O. 0 O. 0 
·;.·t:: .. ·04/~li·· j.~~: 35 -0. 5 .:.1·;;?'.9ij 8. 2 110. O. f1 O. 0 O. 0 O. 0 o. \) 
(·r.:/(H·/!21i· J2::~5 -(t.5 59.713 B. '2 :1.10. 0. (I 0.0 ~). (1 0.0 O. (I 
·;·'6 ... ·~)·:t/~-;·,? :12: :~5 -0, ~j ,'6.20 :::.2 :1.10. (I. 0 O. e 0. 0 e. e H. e 
;··i:; .. ··\··I·-I/O;'· :1.3:15 -(1.5 4:? ~'10 8.2 l:U' •. O. \) o. £:} o. £:} o. 0 e. (1 
~/6 .. ···('.:l/~1/ :c<:: :15 -~~. ~, 59. (:on 8. 2 1 Hi. 0. (I O. (I O. I." e. I) O. 0 
·/f.; .. ··~:I.:; ..... fI7 13:15 -0. :;:. 7E •. ;;:'(1 f.:. ~~ 1:10. O. 0 O. 0 0.0 O. 0 0. (I 
·,···f, •. ···~:·I·t.····:l :~: L? :4~~ -0. ~: ::c::. lO 8. ~.: :l070. O. I) o. \) 35. :3 O. ('I 35. 8 
·(6,,,,'rj"·1/'l:.?' :J:?:42 -0. :;;: :~~5. :30 '=) ~. 

, .... t:' :lOlO. I). ('I O. 0 1.04. :"1 LI.. 7 1.1.6. 6 
"{f..""O·-; .... ·:1 :-< :l.;:~: 4;;:; -0. ~: 90. ~w 8. ? :1.070. O. 0 O. (1 99. 7 22.1. 1.21. B 
·.-:'6.····~:14 ... ··J ~< :13:!S5 -0.1. 6:') .. 1fl 8. 2 1070. O. 0 O. I) 245. .3 57. (" 303. (-) 
~·:·6/0··l/:1 ): :13:53 -0. :l 7':1 .. :10 8. 2 :H3(1). 1:1. (I ~1. 0 32:;-:.5 42. 2 365. 7 
/6 .. ··(:1'1/:1 :.~ :1.:?:55 -0. :1. f:2. ?f.t 8, ~? 1078. O. €I O. (I 304. :t 73. O' 3?7. :1 
·/t;-.• ~·04/j.~: :17::2::0 -(1. :3 83:. ~7i?' 7. 9 2:2l~1. O. I) O. 0 23. :3 0. () 23. 9 
'; .. , .':'::/(:"14/J ~t 17: ~<:n -0. :;.. :::5. :~:(J 7. 9 ;:;::~:o. O. 0 O. (1 ~~3. 3 13. 0 23. 3 
/f./U'L"'~.:{. :1(': :,(1;1 -Ct. 9 913. ~s(l 7. 9 220. "-1. (1 0. 0 i3~:. 9 22. :1. 1.55. (1 
l~;.··"~?~·}/:·' :1: :1.:::::07 -0 .• S 8:,~. 70 7. 9 220. ~.1. (1 O. (1 25. 9 (I. I) ~~3. 9 
· ... ·6 ... ·04 ..... :13 :1.::-::07 -;;1. as f:5. 80 7.9 :::20. O. 0 O. I'} 23. 3 46. 6 69. 9 
·/(: ... ··':J4/J :~ 18:(J"? -0. ('\ 90. :~:O ~;. 9 2:;::0. O. (1 O. 0 33. 2 ~~2. :1. &::""t::' "";I-

.... J...J. _). 

?6/(I·L/:14 00:4\) -0. 6 4:? 9fl l. 4 910. 0.0 0. (1 ~~3. 3 O. I) 23.3 
·/6 .. · .. 1.)4/:14 fit'l: 40 -0. 6 59. 70 7. 4 910. O. () O. I) 33. 5 O. 0 33. 5 
·/6 .. ···04/:14 (1\J: 40 -0. 6 76. 28 7. 4 910. O. (1 17:1.0 O. 0 O. I) O. 0 
""·6 .. "·11..:~/:.l.4 IClj :20 -0. (' 4;;-~. :')(1 7.4 9:1.0. O. (1 0. 0 0.0 O. 0 O. 0 
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·:··~ .. ·.'(i4.····;·'n :15 ::10 -0. :1. ?:1. :1.0 10.3 100. O. (:) O. 0 O. 0 0.0 H. (1 
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;·;:..··(H ... .';:JJ. ~16: 31 -0. 4 ~<:'1. ('10 11.1:'1 93. 0.0 O. (1 O. I) O. 0 0. 0 
;.··f..··~·I.~ .. ··::·::l (If.: ~n -(\. 4 4~;. :~:~., j j. (1 9~5. O. B O. 13 0. n O. 0 O. (1 
~··I::.·/O;;~/? -1. (J?: 10 -1').5 e:~. ';':-0 :1:1 .. ft 95. 0. (\ O. (3 0.0 O. I) e. 121 
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flTLANT I C 1 (it-leO!) 

DENSITY(NO. /1000 CIJ H ) 

SAf-lPLE TOTAL 
TINE TIPE VOLUNE TFI'lPERATlIRF CONDIJCT I V I T'1' 'r'OLK-SAC (£~<CLlIDING 

(:·fHf- O-lR: !'lIN) (tv (CIJ t'l) (DFGRE:ES C) (NICROHHOS) EGGS LARVAE LARVAE .JU·· ... ENILES EGGS) 
-~- .. ------ --------- ------ ------------ -_ ..... _-------- -------- ------ --------- ----------
?~/1:t4( .. ·?:1. ~17::H'I -0.5 t:5. ~·!o Lt. l) 95. O. I) 0. (3 0. I) o. 0 o. (1 
.('~; •...• ~),_1 /::·':1 (:17': 10 -13. 5 91'1. :,('1 :l.:L l) 95. O. 13 8. 8 "'.0 0. 0 O. 0 
1"6.-'·'(':1 ..... ::...~7' J:='::4:1 -0. 6 C:J:. '('0 :H.4 27f1. (J. !"I O. 0 e. 121 0.0 0'. ~1 

i' r..: •• ···O··:;. .. ···:?~·:- 1:;>:4J -(to 0;=: :::::;. ::-:1) L1.. 4 27O. O. 13 O. e O. 0 l'. e O. ("1 
;'·S.·H·! /2;' j:?:4J -(1. 6 9:3. :'£0 :1:1 .. 4 27~~. O. 13 O. 0 O. 0 0. I) O. 121 
·/(:.: ..... !.~:4.····.:~? :1s; 2~=! -0. ~" fC< /'0 :1.:1. 4 270. O. 0 0.0 :1.1. 9 (~. I) 11. 9 
';., 6/;J:~ ... ··~::? :13 :::~2 -(1. 7 f:5. :::1) 11.4 270. fl. (1 O. €I 0.121 O. 0 0.0 
'~. t:;/(1l·t(··~::·? :l:~ : ~<? -f~.'- '? 90. ]0 :11. 4 2~;'O. \1. 0 O. 0 O. (') '1.0 O. 0 
;,··~:/O·::·.···::··i' :lt~::35 -0. ~ 8~:~. ?f' :11..3 1:;0. O. \3 O. 8 O. 8 H. 8 O. (1 
/'C.···j·;I·-:., .. ';.:··: ... J :~:: :~:5 -12:,9 :35, {~!(1 :11. ::<: :l:;;~R O. 0 O. 0 0. 121 10. I} O. (1 
·?( .. /·04.····;·(;t 1 ::t : ~~:~\ -I). 51 9(l. :.:t~:.1 :11. ~~ 13O. O. I) o. (1 u. (1 (1.0 O. \1 
/··.~· .. ··ri '{:"'?l' j:~: 15 -0. ~;. t-:J:. ~?\:j :1:1. ~~ 131). O. (1 O. 0 0. (') (1.10 O. (1 
·?S.··'~·I ~./~::-!.'/ :19: 1.5 -8. 7 8~;. ::::(1 :H. ]: 13:0. O. (1 O. 0 O. (1 I''l. 0 O. (1 
('';:~:,';'.: 1 ..... • • .-.:;:- :1.9::1.5 -0. i' 9:;1. JO 1.1. -::; :130. 0. I) O. 0 O. (1 8. 0 O. {:) 
.;:. ~:; ..... r:·-L .,:;.,? 2:::: : :;'~5 ~:1. :? ~::? 4~1 :10. ~. :1.60. O. (1 O. 12) 0.0 13. 0 fl. 0 

.,;,,·',~I ; .... '?? ·~l .. ~· • '-,r:-
<:' .':- • c: .J ~'i ~~ 3::;'. (If) :113. 5 :160. O. 0 O. 0 (1. €I O. 0 fl. (1 

:' ' ,::., .. , .... j • ~ , .... ::--. ' ... ~.::~: : ~::::i H. "2 4:-5. :::0 :t(1. ~; 1.60. 0. I) 13. I) O. (1 (".0 O. 0 
;.,.:< :(1', /:::';~~! (:~): 0·5 -'~. ::; J? 4;) :10. !"i 16(". ft. r, O. 13 0.0 O. 8 O. \) 
,/,(: .. ,'(1 •.. ,'2;:': (:(==t:n::i -fl. :$ :j::=:- 0) :10. !'i :160. O. 0 O. 0 C1. (3 0.0 O. 13 
/f:;/r:·~/::::·:~...: (10:05 -~~'- :? 4~;. }O :l0. !'i 160. O. 0 (I. (1 1).0 22. :1. 22. :1. 
i·6 .. ,·f:-t,i .. ···?:::: 07 : ::t~~.:; -0. {' 4;?, 3~~i :1.2. 0 :140. (il. £I (1.0 r,.o O. I) e. I) 
.. ·6.···0.::· . .';>;:·: (·i?: 3f:: -,:,. (' ~~:~!. '?n :1.2. n :1.4n. (1.0 13. 0 ~). I) O. (1 O. 0 
· .. ·6~··~:1·.;· .... ::.':~ O?:3:3 -·).7 ~:.\;. :?~?I 12. (1 :140. O. 0 O. 0 O. 0 O. (1 0. \~ 
/~,,..·O~l.····~;·;::: (.'1::':' J(~ -i~l. 5 ~1 :"2. ~.~~J :12. (':I 1'1(1. O. '3 0.0 0.0 O. 1:'1 O. (3 
~·;(; •. ··!:I':r/;;::;.3 :~i::.:: :l.S -<:.1. 5 !:)9. ("(J 12. 0 140. O. (1 O. I) O. I) O. I) O. 0 
';.' f..' '(:''-1/ ~:.,;=: 0::;: 16 -0. ~i /t;. ~:'1) 12. 0 lAO. o (1 O. 0 0.0 O. 0 O. (I 
· .... (~/ ... C~;I .. ,··~·14 1.3: (17 -1.'1. ::~ 69. ~1.~1 :13. :-!: 1:;:-0. 0. 0 O. (1 O. 13 O. (I O. (I 
i:>f:~./f15.····I?I"-t 13: (1? -i2l. 3: 7J. :HI :13.3 1.20. O. f) 1:'1. 0 O. ,~ \Cl. (1 O. €I 
" ·e:.·--;Y";,--·CH j3:(:17 -~l. ]: ~.:.;;?- :?~) J 3. :~ J:":O. O. 0 0. (1 O. I) O. I) O. 121 
~,;, 6,.. '(i~; .. ··~:1'.t :1.3::56 -0. :;> 69. :~(t :l3. ~~ j.20. O. 0 e. f1 i~. (3 O. 0 0. 0 

3.4-23 



( ( -" ( 

ATLANTIC Tot'ICOn 

()ENSITY(NO. ,/1000 C:U M ) 

St=II-lPl..E TOTAL 
lINE TWF VOLlJt-1E TfNPERfiTURE CONDUCTIVITY 'T'OU~-SAC (EXCLUDING 

[)fITF (I-IR:t-tHD (1'1) (CIJ m (DFGRFFS C) (l'l I CROI'lHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 
__ •• M _____ ---..... _--- ------ ----------- ------------- -------- ------ -_ ..... _----- ----------
?6,"O":,/fI4 :.1.3:56 -0. 2 71.. :1n :13. 3 :1.2(1. IZ1. (I O. 0 O. a :1.4. 1. 1.4. :I. 
;··6/· l:·15.· ... \:1··l :1.::i::56 -8. 2 :::2. ~~~~1 13. :;~ :120. O. I) O. a 0.121 O. 0 O. 0 
,/'6,'·CI::':j .. ·l(::i4 2J :02 -:1. (I ;.l::~. ~o :l J:. 8 1.20. i3.0 O. a a. I) O. 0 O. 0 
~/6""'~15/t::14 ~~:1. :O;~ -:L (oj 59. '("(1 :13.8 1.::::0. O. a O. 0 O. 0 e. I') O. ~J 
?6/(I'.-;/04 ?1.:(12 -:L 0 7;::'. 20 :13. B :120. O. 0 O. (1 O. 0 a. 0 0. 0 
·;'·i;.;,,"'~~i .. "·:.!)4 ~:':1 :45 -("J. 9 4;';':. :;iO :13. :::: :1.20. 0. 0 O. 0 0. oJ e. 0 O. 0 
~··6.···'J:·,~·,.····~::14 ~'::l: 45 -1:1.9 59. ('n :13:.8 :1.2:(-,. (I. a 0. 0 0. &3 0. 0 O. 0 
·?t:: .... ·ff5 .... ·~·~ ... 1 ;'?:1: 45 -121.9 76. ~!o :13. 3 :120. O. 0 a. 0 0.0 (1. 0 O. 0 
~~. c;/f~~i.~·'~iS I:U.; 4:::: -0. :1. 3~.::. 40 :1::S. (-) :1.20. (J. 0 O. 0 O. 13 0.0 0.0 
~ .. , 6.···ki~).····~)~i (Oil: 4:.':1 -\:1. :! 3:9.0(1 13. (-l l~~O. O. (I O. (1 o. 0 O. \1 O. 0 
·/6.···~:i~~i/fI5 OJ :4:3 -0. :1 82. 20 :13:. (I 1;;:'0. O. a O. I) O. 13 (1.0 0. \1 
~··'6 .. · .. !:·:(-:-a ..... 05 ('1:;;::25 0.0 3:;>. 40 :1 ~~. (1 :1.20. O. 0 [1.0 O. (I 0.0 O. 0 
i6/'J3 ... ··():-. fj?: ;';':5 O. 0 3:~. (1) 13. (-) :120. O. 0 O. 0 0. 1(1 0.0 0. fI 
·/6 ..... 1::I~:;/[t~) (.1;;'.: 23 e. (I 4~i :;(1 :13. Ij 1;;:0. O. 0 0. (1 1"l.O O. (1 O. 0 
~·>::=./~·I~·S,,,··(1~1 f16: ~)6 -0. 7 4::::. 9~3 12. a :1.10. O. (1 O. 0 O. 0 0.0 0.0 
;:'~; •. ··j:'I:~'."'~;13 fI6:::~6 -0. 7 59.7 .. ) :12. 8 1:1.0. O. 0 O. 0 121. 0 0. 0 0. (1 
';.' 6.,'" ~;i~~;, .. · '!::-I:,) i~1";: ~-;G -0. 7' (~6. ~~~1 :12. (i :1.:'-0. O. 0 O. (1 o. (] 0.171 ~1. 0 
~.-'t7;/~?j::~'''··fi::-. ~l{': 44 -3. {~; 4;~. sr:-J :1;;;::. :;': :1.10. O. 11 0. 0 O. 0 0.0 O. 0 
/::. ... ···05./·(I~:, 07:44 -,~( :.::: !59. '("0 12. :3 HI2I. O. 13 O. 1(1 O. (1 0. 0 O. I) 
l6/0~j/("~3 (f7: 44 -0. :3 76. ::~o 12. 8 1:1.0. 0.0 O. (] O. (1 o. 0 O. 0 
'/';:; .. ,"(1:'./:1:1. J3::i4 -0. :3 83. ?u :l'? 6 130. O. (1 O. 0 1<1.0 O. 0 O. fI 
~··t:=:,,'··;::1~-,/:l j :13::14 -0. 8 85. 8 I?' :17.6 :1.::::~n. O. 0 O. 0 O. (1 0. 0 O. 0 
/:,~.,··'(::5/:1 :1 :j:~:::t 4 -(I. ti :'0, :n;:l :17. oS :I:W. O. 0 0. (1 0. (l 0.0 O. 0 
;.',::. ·:~::; .. ··J:I :14:19 -;:1. 9 8}:, TF, :1.7 . .; ·:130. O. (1 0. (3 13. (1 O. 0 O. 0 
7" .. ·(;r. ... /JJ j 4::19 -0. :9 i;~5. 80 17. ,.; :130. 0. 0 O. (1 O. 0 R0 O. 0 
;'·6/r,~j/:1 J 14:19 -0. 9 90. :m 1.7. 6 130. O. 0 8. 0 0. (1 O. 0 O. \:1 
;··6 .. ···(;:-... ··:1:1- 20:45 e. <I 6:1. 30 :14. 3 :1.:;::0. O. (/ O. (1 O. 0 O. 0 0. 0 
;"f;/O:;I":1 :1 ;::0:45 O. 4 1":1. :1 i.'1 H. ~~ 121ZI. 0. 0 e. 13 0. (1 0.0 O. 0 
./,; ...... (J~' ...... :1 j 20:45 O. 4 7:1.. 10 1·l, ~~ :1;:::13 .. O. (1 O. (1 e. 0 0. I) 0. 0 
-;·t':~/~\5/1 :1. :':~J : 3(~ O. 4 69. :W :14. 3- :1.21). (-j.8' O. 0 O. 0 (1.0 D. (3 
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CLlJI"E 1 [>5 

DENS I T'r' (NO. /1.080 CU M ) 

Sfl~lPLF TOTAL 
TINE TIDE VOLLlt-IE TH1PERFITl IRE CClNDUCT I 'y'I TV 'T'OLK -SflC (EXCLlIDIUG 

[:oflTF. (HR:t'1HD <t'l) (CIJ N) (r'EGF:EES (:) (t'1 I CROI'lHOS) EGGS LARVAE LARVAE JUVENILES EGGS) 
.---~----- --------- ------- ----------- ------------ -------- ------ --------- ----------
('6,"C4/;;'~:1 07:H; -\). ~; :=:~I. {-:-:') 1:1.. 1'1 95. 0.0 O. (\ 0, (:) 0. 0 o. (:) 
/S.:(j··~/2:1 87::10 -1.3.5 :~a, 3f1 :11.1[1 95. 0, I) 0. 3 RO o.a O. 0 
/)~;/Jj~~ .... ·~7 :1:?:4:l. -0. 6 ::::1, '('0 :1:1. 4 2?0. O. \1 O. 0 a. 0 a. ~\ O. a 
.? .:~,;,'.'-: .:; .... '? ;~. 1:::41 -e. 6 i::~:;. f:CI :1:1. 4 270. 0:0 8. 3 O. (I 13.0 0.0 
'it 3 .. ··).J~'} .... ·::.'{ :1.:::::<:·1 -o .. f. 90. 3(1 :11. 4 270. O. 0 O. 0 0.0 ~.1 .. 0 0.0 
?(:: .. ··">i .~/:::::.( .• ::& 3: :;;:;:~ -fl. 7 83. '?(-, :1.:1. 4 270. o. a o. 8 O. ('\ 3. 10 10. 0 
·l6/f':.1-:··'-;'~7· 13:22 -e. ~;o E:~'j. :~o 11. 4 r~7f1. o. 0 13.13 I), 0 O. 3 0. 0 
??,(·'n4·/;~? :n:2;-! -(1. 7 9('1. ];(1 :11.4 270. C. 10 0. a 11.13 o. 0 O. 0 
i·f./O.:~·/;?~/ :1.:~~: :::;:5 -3. :3 fiJ:. 7~3 1.1.. :'1: :1.30, O. 0 O. a 1.:L 9 0. a 1:1.. 9 
'/·S/'(/·l/;::: 7 :1.:::::35 -0. ~J ::':5.80 :1.:1. :!; 130. a. 0 O. a O. 13 0. 0 O. 0 
/( ..... O,1·/;~? :1 f:: :-;:5 -0, :::;< 9;~1. =~:O :1.1. :? 1::(,), e.o O. I) O. 0 O. 0 O. I) 

.-: G. '!:l '~""':?? 19:J5 -ft. ? g~:;. ("(1 1:1. 7;. 1.1;;1. O. 0 0. 0 O. 0 O. (1 O. (1 
;.;' f" ';)·:"./?r·· :19: :15 _0. ~;o f:~~). Sf) 11. :? 130. £1. 0 O. 0 13. I) 13. a O. 13 
(.'t:: .. ···IJ4 .. ·.'t~·:~ .. ' 15'. :t5 -13. 7 90. ~:'.0 1:1. :~ 130. O. 0 O. 0 O. (-) O. I) 10. 0 
i(·;.····~~ ~ .. r .... ·;·:7 ~~3: 2~j 8. 2 3:2. 40 :113.:;'; 160. O. a o. (1 O. 0 O. 0 O. (1 
;..'~;/:.=i··l .. ···~ .. ? 2:<: ~!!:. (.1.2 :?-9. fifJ ll~. 5 :1.60. O. 0 e. 121 0. 13 O. 0 O. 0 
{. 6,····~:j 4/2 / ;~3: 25 O. 2 4z,. :;~o :10. !'i :1.63. O. 0 O. 0 O. e O. 0 O. 0 
?c .. ·.'(;!··1/~;:~: (~:;]: (15 -0. ]: J:;;:. ·:0 11-3. ~f :1.60. O. 13 0. I) e. e O. 0 0 .. 0 
?I:= ••. ·.'('~.~/~~·';::: f';CI :(,3 -;:1.3 3::( ~10 1.0. 5 1(,0. O. I) O. I) O. (1 O. 0 O. (1 
?s ..... ·-:::···~,/?::l <~:(1 : (1~3 -0. 3 .:1~;. :-~:?1 :1 (t. ~~. 1.6I2l. 0, 13 0, 0 0.13 O. 0 O. (I 
("'; •. ·t::·-t/ ~.:;:: Iii? : ::~:3 -0. ~., 4:;~. 9~\ :1::>.0 :lAO. 0.0 O. 0 o. 0 0. 0 O. I) 
·(6 .. ···::~I .. ·I .... ·;?f: ("?:3H a -. -', f 5:4-. ~·:-oo :1.2. ~1 140. O. I) e. 0 0.0 0.0 O. 0 
'~':' 6 ... ·(;4/;;:·;::: (17 :3:3 -:.:1 7 -II::;. ?f1 :1.:?, l71 :1.40. 8. I) O. 0 O. 0 O. 121 a. 0 
~.l ~~ .... &2',:~/2~:.: ~,;;:;:: Jf, -0. ~) 42. 90 :1.2. 0 1'10. O. 0 O. I) 0. 0 ~3. 0 O. 0 
~/6, ·\:~4.""~~::: f.::::!: ::i6 -r1 .. 5 ~i::~. 7(~1 :12. 1.1 j<10, O. 0 O. 0 O. 0 O. 0 8.0 
./ f,. " '.) .·t,/ ~~J :=~ 0::::::16 -t).5 76. :;;'.(1 12. Ct :1.4(1. O. 0 (~. I) (1.0 O. (1 a. 0 
·/f.~·!~:.3.""il·l 1:;;:07 -!~. :<: 69. 30 :13. :.; :1.20. o. (, O. 0 O. (1 O. 0 O. (1 
~·;of."·~21~)/~::4 j~:07 -0. :; 71. 1n :1.:::::.3 :1.20. O. 10 0, (1 0.0 0. 0 o. (\ 
7(~.·.'(j:~I./~j4 :lJ: :0"(' -0. 3 8:;-~. ::~fl :1]. S 12;]. 13. I) 0.0 24. 3 O. 0 24. 3 
li::/O:,5/(";4 :1.:.; :56 -0 .. ;? 69. :<(1 13. 3 :1.::'0, o. (\ O. 0 1.4. 4 0. 0 :.104.4 
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("6/0~·I,..·eJ4 

'1;'(="";.J 3 ... ·~.J··l 
·{6/j.Y.:~,""i:':I~* 

('j:: .. '·r'~·~/fl·l 

?1.;.···G:..:; .. ··~l·4-
.. ~::;i··f. :~~ ""(,.; 
~··6 .. ··CI~··) ..... ~J.-l 
? .~). ··~:~:·;./i.)'-l 

S .. ·:::i':·i/·~_!~~-; 
.. (5.· .. f1: .. ,./()~·;, 
;. }::;/:.:): .. _~." 'i~I:~'; 
~;'6""'i'i :·I .. ··;;;~) 
(:::.,"': .. ·I,/!~IJ 

?f; .. ··~·:r:" .. I.::::=; 
I:''A. ··rf~ .. ··(:I.:·1 
"l f., .. '~::::.;/~.;~~ 
7f:,··(I.::;.···~)~) 

"/ (_:;.···~·I~··; .... I;i5 
~.' 6,.·· ~~; '~, :,.' C ~~" 
/(.,.···e. ~':, .. ':' j~.~'; 

';: .:; .. ·'~:l:.""J:l 
~. ~:: .... '(.~:~ ..... J :1 
i:·;.;:···(:t~"''''··:l :1. 
('6 .. ··IC,~.:-,:··:l J 
~··t-~ .. ··(I~.:;/·:·, J 
~··I:= .• ···!J.::i •. ~· J:i 
;··6/(~;:~,/J.:: 

·/t=:,····O:_~ .. ···j :1 
l£,.I·(I~~/.1 :1 
7f./~·I!2.i .. ···j :1 

THlF 
(HR:tHm 

:1.J:56 
:1.:?:~j6 

;?:l: 0:2 
;::1. : (I~: 
;:>'1:02 
;::-J.:45 
~'1.: 45 
;<::1:45 
0:1 : 4:=; 
01:48 
01 ; ~;8 
(I;;: : ~:.:::; 
f'l;;~: ;:5 
0:2: ~~5 
06: ~'~6 
~;';E. : ~~.G 
f1F.: ~.6 
~:i'?: .:}4 

:~1'( : '~i'~} 

t).>: 44 
J3: :l'f 
J:t::H 
:1:3::14 
J4::19 
J 4::19 
J .. ~ : :19 
~-"'(;:4~) 

;:'n:45 
~~!): 45 
?J:10 

TIDE 
<I'D 

-(1, ;~ 

-0. ;~ 

-1. 0 
-1 0 
-~.~ 
-Q 9 
~9 
~9 
~1. 
-0. :1 
~~ 

ao 
O. 8 
a8 

-0. 7 
-Q 7 
~.7 

-Q 8 
~8 
-t:;:;, :~~ 

-~::l. ;3 
-:),8 

-0. 0 
-0. :3 
-0. :3 
-fl, St 

(1. 4 
0. 4 
O. 4 
0.4 

SANPLE 
VOLUNE 
(CU r'1> 

7:1. :10 
::::2. ~t1 
42. 9;) 
59. f/(, 

76. ~~(1 

42. 90 
59. ~"(j 

?€. 20 
J:? 40 
39. (oK) 
8:;:'. ;'=0 
7::::. 4,1 
3::~. ~1:~1 

4~:i, :::0 
4:!. 91.'1 
::-;::).70 
'(c=';, ;::0 
4;;~. 9:) 
59, ?~:l 

?i-::, ~,:~.1 

83:. ('~1 

8~5. ::!~J 

S'f1,3ft 
83. 70 
f:~. f:ClI 
~,'(I. 30 
1".>1. 3:0 
7i. :1(1 

i'1. :l 0 
69. :w 

TH1PFRfiTlIRE 
([:oE'GPEFS C) 

13. 3: 
:13. ~ 
13. 8 
13. 8 
:1.3.H 
13. :3 
:13. ::: 
13. 8 
:13.0 
~3. (J 

:1.3. n 
:13. '21 
13:. [I 

:i:< \-:I 
:12. :;: 
L<:. f.: 
:1.2. 3 
:12. :3 
:1:<:. ::; 
j 2. :;: 
'17. f. 
:17.0;=; 
17 . .;; 
:17.6 
17. f. 
17. E; 
14. :~ 

14. 3 
:14. 3 
14. :<: 

" 

( 

CONDUCTIVIT,? 
(r'j I CIWl'lHOS) 

120. 
:1.20. 
1.2(:1. 
120. 
12.0. 
120. 
1:20. 
:1.21). 
:1;;'~I). 

1:;,0. 
:1.20. 
120, 
120. 
:121'1. 
:1.:10. 
1:1.0. 
:1.10. 
1:1.0. 
110. 
110. 
13[1. 
13C1. 
:13\,:1. 
1:3:0. 
:13:0. 
1?-O. 
:1:?0. 
:1.20. 
1:;;:0. 
:1:2(1. 
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O. 13 
O. 0 
O. 0 
O. 0 
O. I) 

0. 0 
0. €I 
13. I) 

O. (I 

O. (I 

O. 0 
0. I) 

O. 0 
(I. I) 

O. (1 

O. (1 

0.0 
O. 0 
(1.0 

O. 0 
2:~, :3 
46. 6 
44. 3 
23. 9 

:1.2:=J.2 
53. 4 

O. (1 

O. 0 
14. :1 

O. (I 

DENSIT· ... OlO. /:1000 ell M > 

YOLK-SAC 
LARVAE 

o. ~ 
171. (I 

O. I) 

0. 0 
O. I) 

O. I) 

:;::1.13 
fl.1) 

o. (\ 
O. (I 

O. 13 
O. 0 
O. I) 

O. (I 

O. 0 
o. (\ 
O. 0 
O. 13 
O. 0 
(1. 13 

1i. 9 
O. I) 

O. 0 
o. 0 
O. 8 
(;1.0 
1).0 

O. (} 
O. 0 
U. 0 

LAR'·/AE 

O. eI 
219. 0 
:186. 5 

0.0 
O. (-) 
O. 0 

16.8 
O. 0 
O. 0 
O. H 

:1.2.2 
0. 8 
(;.0 
O. (1 

o. \:) 
('\. ('\ 

0.0 
O. (1 

o. <) 

O. 121 
23. 9 
0.0 
O. 13 
0.0 
O. 0 
O. (1 

86. 6 
~iS, 3: 
~.:~!. :l. 

57. 7 

JUVENILES 

O. 0 
o. (} 
0. a 
1.1.13 
O. 0 
0. a 
O. 0 
O. (1 

O. (3 
O. 13 
O. 0 
o. 0 
0. 0 
O. I) 

0. (1 

O. 0 
O. (3 
O. (1 

0.0 
O. a 
O. 0 
O. 0 
O. 0 
O. 0 
O. 0 
O. I) 

O. I) 

O. 0 
e. (1 

O. 0 

( 

TOTAL 
(Ei<CLUDING 

EGGS) 

O. 0 
21:~. 0 
:1.86.5 

O. 0 
0. 0 
O. 0 

16. f: 
O. 0 
o. ('I 

e. 0 
1.2.2 

O. 0 
0. (1 

O. 0 
0.0 
O. (3 
O. (1 

O. (1 

fl. fl 
0. 12) 

35. 8 
13. £1 
e. (1 

e. I) 

O. 0 
"lO 

r.- -c·o. t) 

56. ~ 
28. 1. 
57. 7 



( ( 

CLlJPEIDS 

DENS IT'." (NO. /:1.131313 eu M ) 

-------------~-------------------------~---------
5ANPLE TOTAL 

l I11E TIDE VOLUHE TF-NPfRftTURE' CONDUCT I V IT'''' YOLK-SAC (EXCL.lID INO 
r:ornE (HR:tHt-D on (ell 1'1) WE GRE£' 5 C) (11 I CROI'lH05) EGGS LARVAE LARVAE JUVENILES EGGS) 

-----_._-- -------- ------ ------._---- ------------ -------- ------ --------- ----------
·l6/.:)5 .... ·:l:l ;'::1: :W 13. 4 7:1. 10 14. 3 120. O. 0 O. 13 14. :1. a. 13 1.4. 1. 
(6/(I~V:t.1 21.:313 e. 4 82. 20 1.4. 3 :1.20. O. 0 ft. 0 :12. 2 e. fl 12. 2 
(:';.~ .. · .. r;:, ..... J.2 e~:3:45 -0. 3 69.3:l?I :1.4. 4 1.6(1. 1.4. 4 :1.4.4 86. 6 O. 13 1.131. 0 
?6/~·13/·:12 (n): 45 -0. 3 39.0!;) :1A. 4 :1.00. e. (I 0. 13 e. e e. e e. 0 
;.',=;,··'03/:12 (1):45 -0. 3 4!:i. J.O 1.4. 4 1013. e. 0 O. 0 22. 1 e. 0 22.1. 
~ '::~, .. '( 1::·,,· ... ~1 ~ .. O~i. : ~::5 -0. 4 :?;? '1-0 1.4. 4 10\). 61.. 7 92. 6 0. 0 O. 0 92. 6 
i',;.····O:.:·./:J :2 01: :;;-5 -0. 4 3:::'.00 14. 4 10'3. 0. 0 3. 0 O. 0 0.13 O. 0 
i: tS / :~I ~:·I .. ··I.1 :2 (t:1. : ~~5 -0. 4 45. 30 :14.4 :100. e. 13 tl. a O. a 0. 0 a. 0 
·/6 .. ···(i:-~ .... ·:1 :;~ ~'7: :-~5 -0. :1 32. 40 :16. 4 1.30. 0.0 13. a 0.0 O. €I e. 0 
·l(:./(:·I~.t:···:l :2 (17: 3~t -0. :1 39. [H) :l6.4 :1::;0. e. 0 O. 13 0.0 O. 0 e. 0 
/t:./(:5 .... j ~~ (17:35 -0. :1. 45.313 16. 4 130. O. 0 a. 0 O. (1 ~3. a 0. 13 
"'i;.··(:~·I,'"·:J 2 0:3: 19 O. :1 69. 30 :1.6. 4 13;;). O. I) O. 0 O. 0 O. a O. 0 
,··6.···\,::=i •. ···.1~;~ 0:,:::l9 €I. :t 7:1. Hl :16.4 1.30. 0.0 0. 0 42. 2 O. 0 42. 2 
·/6, .. ·ti~5.····J ? ~":;I;:-;: :1.9 [I. :i 82. ~:~o 1i.::. 4 1.30. O. '" O. 0 e' (1 O. 13 O. 13 
·1' ·e..···05/:1 :::: ;;,:l.:.g -(1. ? '1?. :OJ(!) 15. :1 1.20. O. 0 O. 0 46. 6 O. 13 46. (;; 
If;/fI5 .. ···j :~ ;:::::1: 47 -0. 7 5:::"1. ?O :15. 1 :1.20. o.e e. 0 33. 5 O. 0 33. 5 
/f;.···'O~3/:1.:3 2j:47 -0. .. 7&. 2.0 15. 1. 1.20. O. 0 :13.1. 13.1 O. 0 26. 2 
·~···6.···()::1/:1 :? ?2:44 -0. 7 42.9:) :1~·i. :1 1.20. O. (I 8. 0 O. 0 O. 0 O. 0 
·,...,::; .. "'·~:,:·i .... ·J :;: 22:44 -0. .. 59. ;~'n :15.1 1.20. 0. 13 67. (1 0. 0 O. 0 67. 0 
;:·s/oo:.·,/:1.:;": ?:::: 'H -3. ? 76. ~:o 15. :1 1.~:O. O. 0 O. 0 O. 13 O. 0 0. 0 
·~·'6(·e;':)/:19 (12:55 0.1 :~::? 48 14. 4 lJ:\~1. O. (1 O. 0 O. 0 O. 0 a. 0 
?6/~·1~·,."":1 :.~ (1~?: 55 O. :1. 3:::\ f\O 14. 4 13:'21. O. I) O. e 0.0 e. (1 0.0 
~·;t6.t'f. 5 ..... :1 ~:J O:?:~)5 <'.1. 1 ·1::;.3:0 1.4. 4 1.3(~. O. ';:1 O. 13 0. 0 O. 0 0.0 
~:. r.:./\Z!~~; .... ·:l~:'" Ki::42 f.t,5 32 . .:1[1 14. 4 110. O. (1 61.. 7 EJ. 0 O. €I 61.. 7 
·;.:'1':-: .. ··).,·: .. ;, ..... :19 e3:o::t·2 0. 5 3:9. (1) j4. 4 :130. 0.0 102.6 0. 8 0. 0 :102.6 
7':S/f.,~-i/j 9 i.'G:42 O. 5 45. 30 :l.4.4 130. 0.0 O. 0 O. (I O. (I 0. 0 
·?f,/!~i~t .. ···::J :3 (17: :14 -(1.6 ·~2. 90 16. ~i 1313. 0. \3 46. 6 23. 3 O. (1 69. 9 
~.: !~/~~13 ... ··:1:~ [17:14 -~:::1. 6 59. '?0 J6. ~; no. 16. 8 :1.6. e O. a 0. I) 16. e 
'?t::/:':,~~/:19 ~1?: 14 -0. 6 76. 20 1.6. !:,i 1:1';:1. O. (1 0. 13 lJ:. 1. O. (I 1.3. 1 
'1~'6/i)~""'J :3 1)::=':: :lO -0. 8 83. ?O 16. 5 1313. 11.. 9 O. I) 59. 7 e. 0 59. 7 

3.4-27 



( ( 

CLl.iPFI D,,: 

DENS lTV (NO. /H100 CU M ) 

5flt'lPLF TOTAL 
TItlE TIf:.E •· ... OI..Ul'lE Tfl'lPE f.':flTURI? CONDUCTIVITY YOLK-SAC (EXCLUDING 

lifffr::: (HR: mil) (11) (CO 1'1) ([;F.GREES C) (NICRONHOS) EGGS LARVAE LARVAE JUVEUILES EGGS) 
-------- -------- ------ ----------- ------------ -------- ------ --------- ----------·i·('I'··'O:~~,,"·:.1.9 1',:=: : J€1 -::.. :3 85. 8(1 :16. ~j :1.30. 0. e 0. 0 :1.1.. 7 0. 0 :11.7 
?f:"'''~i)''''':L:;I (I::;: :113 -0. 8 ::;(). 3:') :16. ~ 1.3:0. 5:3. 7 0.0 e. 0 e.a O. 0 
'··~6 .. ,Of I:,:;,""::i :7 :10:]6 -0. :3 ::;(!:. 71:1 15. 7 130. e. 0 O. 0 1.07. 5 0. 0 107. 5 
(' f;.·· :-i~:; ,"".1.::) :113:36 -:::.l.9 85.81=} 1.5. 7 1.30. 1.1. 7 O. 0 1.04. 9 O. 0 104. 9 
'1 '1~: .... ·:.:j~:t .. "':1.:::.t J.e::(6 -·21.9 9l3.30 15. i=' 13,,1. :1:L 1. 0.13 66. 4 O. 0 66. 4 
~··'f;/:~I:S."":·'.9 :1:1 : :!:~) -.::J. :::: 83. 7fJ 15. 7 1.30. 11. 9 e. 0 59. 7 e. (3 59. 7 
?,~~",·cr:./J 9 :1:1 : :';:(j -:t. ::; 83. 80 :15. (' :13/). O. (I O. I) 244. 8 O. (3 244. B 
'("~,/'O!5/;1 9 :1:1. : :~o --;'j.8 9f1. 30 15. (~ 13:0. O. (; 0.0 (';:3. 6 O. a 88. 6 
.~:. ':.; ... ,~~:~. ';, ·~·::3 :1 :s : ::;;:(.j -8. 6 42. 9~1 :19.6 140. :;-,3.3 O. 0 O. ('1 O. a o. ('I 
i- :.::.···'fl:5/>2!:·. 1::;: 3\:j -J. 6 59. 7H 19. f. 1,:11:':1. O. 0 O. 0 I). €I O. 0 ';l ('1 
• ':~; •. ···i·:·r:-:;/~··~5 :13: =~:(;.; -no 6 {,6. ;;::0 :19. '" :1'W. fl. 0 O. (1 26. 2 13.0 26. 2 
~ .... : .... , ...:~; ..... ?~.; 1."1: 1.5 -.;). 7 '12. :;'0 1.9. f. 1.421. 0. 0 0.13 11.6. 6 O. 0 J:16. 6 
'r' c., .... ~:.:~ t •• ···::··~i J'.::1 ~j -8. 7 59. l~:-1 :19. t=.. :1ACl. :16. 8 O. (I 67. 0 e. 0 67. (I 
.... ::;.···~:I~~I/~~~:::, :14: :1':; -e. 7 '?t:::. :?O :19.6 :140. 0. ~3 I). 0 1:1.::::.1 0. 13 11:;:::. :1. 
(·.:=;/~:1:::.····::··~~1 :;;':1.::\:0 fi.·3 :::;;',:.40 2:1. :1. :1.'10. O. I) 0. 0 O. I) O. 0 13. ('I 
/'~::""\,i~/::':~' ;':l: :::;:;) 0. 3 :?::.', ,)(1 21. 1 1.4E'I. O. 0 51.. 3: 461. 5 O. 0 5:12. 8 
? \::. .... ,~ ;i~:) •• ·l:~: .. : I ;?:l; 3'0 0.3 'i5. 3'(1 2.1. :l 140. 0. (I 2:~~. :1 4::35. "1 O. 0 507. B 
"(' (7,: ..... ~::l ~~~: .. ":;-.: ~=j ;!2 ::12 0.3 32. 40 2:1. 1 :1.40. O. 11 0. (1 e. 0 O. 0 0. 0 
";.' ~~; .... ·I.'I~./ :~~::--; ;.,;.~: :12 'l. 3 ~:~~.;. ("~I:J 2:1. :I 1<~a. 8. 13 5:1.. ~ £I. £I e. 0 51.. 3 
7 (:.,/ ~·1!.', .... :~;:~:i ~?::12 O. 3 45. ::~ei 2:1 .. :1 1';0. O. I] 44. 2 5\'17. 7 O. [1 55:1.. 9 
.~ .. , t:.: ..... ~:I::·:/ ,:.~(. '::':.~l: ,.;l4 -(1.3 :;:~~. 40 :1.l\, :..=-: 1:;':13. O. 13 O. \'I 92. 6 e. 13 92. 6 
~"'{: •• ···:)'.),,···:~~6 (':0:44 -(1, 3 3:9. 00 :16. :;:l :1 ::':(1. O. 13 O. 0 538. 5 O. (:) 538. 5 
76 .. ··(·1~5.····:?f. ~3H: +~ -0. 3 45. :i.1'1 :16. 8 :120. O. 13 44. 2 83t~. 9 e. 0 883. :t 
·/t~.···~~;3/~/6 0:1 :;::'5 -0. 3 ].~>.. 40 16. 8 120. O. 13 e. (I 648. :1. 0. 13 648. 1. 
?6 .. ···~;;!·:·, .... ·:{6 0:1:25 -0. 3: 39. (II) :16. t=:: 1~~\"1. e. 13 O. 0 1974.4 O. (I 1974. 4 
·/~· .. ··:(.3"'··;?6 0:1.:::>5 -0. ::< 45. :~8 :16. [~ 120. O. (1 O. 0 :1.81ft 2 0. I) :i8H}.2 
· .. ··t:: ... ·f.'::.·;.· .. ·;:::·t~ ~.:Ii· : 07 -::t.3: ::;:;:::.40 19. J. 130. O. (I O. 0 277. 8 O. (') ;:--::77.8 
·i"t=}/~)~,· ... :~·'s '~i7: 07 -C.3 :":'::'.00 :19. :1 :lJ:O. O. I) 23. 6 O. 13 O. £1 25. 6 
~···6 .... ·J.::1;.:, ... ··26 (17:07 -0. 3 4~5. 30 :19. j 13:0. 0. 0 O. 0 44. 2 O. 0 44. 2 
·?6/(i5.-···:;:''::~ n?:'16 -·13.1 32.4('1 19. :1 :138. O. I) O. 1.1 277. 8 O. 0 277. 8 

3.4-28 



CLlIPFIDS 

[iATF 

'", f· .... ~ i:.l ..... ;.·t=\ 
:··\; ...... ~I·:~i .... ;::6 
.?;'~~ ..... ~~:: ::"',jJ 

/ .. ~, .. .';': .:. ... ';':.1 

;. ~::",··t"!·::'./i-:J 

/i,':-';]'.:;'-":1.1 

7t:: .. ··~·11:: .... ·:::I:l 
: .... ,; ",'~~j:=:i"'Jl 
·?~./·~1';:; .. '(.,;~: 
;.:(-. ····Ct.-:., ',: .;:.; 
-""-..•.• ;.;( • : .• ,-=; 

.", (.;/~) ~; .. \.:::~: 
1'1::-:' ..... :\:;,"0,::: 
(,( ...... 'I):.;,···(.j:~~ 

'{\_:."l. h .;," :~::; 

"(t',:,/,::l._:./l:i::'; 

i,~",,·'(·1t .:.- '!.:'j :',; 

-; ~:':"'( il:~ .. ·· ( :-: 
- .... 

... /::'..... ". -,. ~ 

;'I='/I~:I~, .:::~: 

/r::.···i,:"l';:.;·(!:?.t 

·,··(-:/i~.IJ.:""··k:~ . .J 

"t' t=, .... ~ .. 1 ::/1.:(-:1 
'. ,:, ..... .1 •. :./(·19 

',' ~.:./ <: .. , .. ·.'·~I:--:i 
.. '~ ., ..... (. ~.~. ':'.j'~ 

~.'c. ... ln·;, /J.~~, 

(·( ... ···i.;-;;~: ••. ··j ~; 

,··l.: .. ···::.;t:;: .. 'J.:5 
/i:-..... ·;.16 .. ···J ~~ 

lHIE 
(I-IR:tHN> 

e17:46 
fI7'-: .:..16 
:1 ~5: 1~17 
~ ::'~: fJ7 
.1 ~':J: (:,"? 
1::i:43 
J5: "~5 
:15: .c~5 
:1:1 : :;:1 
:1:1 : :,:1-
1J::U 
:12: :14-
1~~::14 ' 
:I:~: :1,4 
J:,,: (0,,) 

:1 ::~: (if.; 

t::.~ f:'i:J 

:1:':·'I'i· 
j;.'::.g 
~ ,:: : '1·j 
r .... : :.<0 
;'),1::':0 
~H::3:0 

0:',: JJ: 
rt:.:,: ::'t.'j: 
rl::-:t::1 ]: 
:1.3:: ;:.~, 
:13: 2i~ 
J::':: ;~Q 
:14:01.3 

TIDE 
(t,t) 

-n. :1 
-0. :1. 

c; Ij 

O. 0 
O. (\ 

0. 0 
8. (1 

O. '3 
-0. 8 
-0. !~; 

-~.t B 
-:).9 
-0. ~) 

-~~\. 9 
O. :] 
n. fl 
(1 I) 

e, :1 
O. 1 
n. :1 

-~o. :::: 
--~1. f:! 
-no 8 
-(1. 5 
-(I. ~"i 

-13. ~:t 

n. ~"l 

O. U 
o. s 
n. I) 

~,ANPLE 

VOUJNE 
(CLI 1-1) 

J~~. (1~::~ 

.:15. :~o 
::;2. :~I('1 

4}.40 
'::,,:~, ~Ci 

~/? t;~:.1 

44. ill! 
49. ~l0 
;=:::.. ?(1 

~<5. ~~'o 
:,:('1, ]8 
f:{3:. ~;\1 

~:.5. f;(~ 

~·c). 30 
",:9. :;0 
7:1.. :Ii.! 
:::;~:~. ~~~o 

"s.::', ~H:'I 

39. ~~{:I 
i~:·::;. :-:ij 

·:t:~. SII) 
~i9. ~~~n 

~:6. :?::'1 
·:2.91:' 
~:~~. '?f, 
i"/.;. :?~;I 

c,:j. 3:1;1 

71. :10 
O~ ':,"1L.t '_'r_ . .... 

69. ]:t2, 

n= t'1PfF:AT LIRE 
(f.oHiF.:FF5 C) 

:1.9, :1 
19. :I 
:1.7.4 
17. 4 
:1.7. 4 
'17. 4 
17. 4 
17.4 
20. 7 
~?O. l 
20. ;' 
20. ? 
;?0.7 
:?;~-t ? 
:17. ;'1 
:1 ('. ;;. 
17, 9 
17. ~ 
17. :'-I 
:t? ~~ 

18. 4 
j ;::. '1 
;l f:. 4 
1:::.4 
:1 t~. :;. 
1a 4 
19. 5 
j~5 

19. 5 
1~ 5 

( 

CONC}!JCT I V 1 T'r' 
(HII::ROI'lHOS) 

lSI'I. 
J.::C. 
1.~·~i. 
15(1. 
150. 
:15(1. 
1513. 
:1.50. 
::l5~;;. 

:t ~~CJ. 
15:3, 
J~:!j. 

:130. 
:l5i:l. 
:JAO. 
1.";0. 
:1'10. 
J '1'~1. 
1. ~ (1. 
1·;·,7). 
i~·: n. 
;1,;(.1. 

1..10. 
140. 
1.40. 
:140. 
1:':;0, 
:1 ~)~3. 
150. 
:150. 

3,4-29 

EGGS 

e. 0 
O. I?l 
O. (1 
O. 121 
O. 0 
o. I) 

o. (1 

O. fI 
71.. 7 
:':::t. ~ 

fl. 0 
O. I) 

58. 3 
1:1.. 1 

e. (1 

(I (1 

0.0 
O. 0 
O. 0 
rJ.13 
0. I) 

B. (} 
O. C 
O. n 
o. '" 
(1. \:1 
O. n 
O. (I 

O. I) 

0. (1 

DEtl5 I HI (NO. .....:1000 CU t'1 ) 

YOLK-Snc 
LfiRVAE 

0.13 
:;~2. j. 

O. 0 
0, 0 
I), I) 

0, I) 

O. 0 
0. I) 

O. I) 

:11. (' 
0, ~) 

:l:L 9 
O. 0 
O. (:1 

O. 0 
H, 0 
O. 0 
n. 0 
rl. [I 

(I. 0 
0, (J 

16. 8 
0. £\ 
O. 11 
O. (1 

13. 0 
(I, \3 
O. 0 
0. (I 

0, 13 

LFtRVRE 

O. 0 
O. I?l 

4]:8. :1. 
112. 6 

O. (1 

1885. 7 
E:5~~. 9 
141 .. 4 

35. 8 
104. 9 
487. ]: 

83. 6 
:1.2:3. 2 
254. 7 

O. (1 

98. 5 
12. ;;-~ 

H. &.3 
o .• ;; 
O. 13 
o. (t 

6;7. (1 

13. 1 
0. (1 

(l. ;'1 
26. ;~ 

1.4.4 
H.O 
8.0 

14. 4 

JU',/ENILES 

O. 0 
0, 0 
O. e 
(1.0 

O. 0 
(J. 0 
0, 0 
O. 0 
O. 0 
(1, (1 

O. 1) 

(1, (1 

O. 0 
o. (1 

o. 0 
O. 1) 

O. 0 
0, n 
O. (1 

O. 0 
e. 0 
O. 0 
O. 0 
1:'1.0 
O. (1 

O. (I 

f1,O 
O. 0 
O. 0 
(I. e 

( 

TOTAL 
(E>{ClUD I UG 

F'GGS) 

0: (I 
2~l. :1 

43;:':.1 
11.2. 6 

0:0 
:1,885,7 
(~55. 9 
14:1..4 

35. 8 
:11.6. 6 
-W7.3 

95. 5 
128. 2 
254. 7 

O. (') 
qr ... '-= _ O. ~J 

1.2.2 
O. (1 

(I. ('\ 

O. e 
~~. (J 

83. H 
13. 1 

e. (') 
0.13 

26, 2 
:1.4.4 

O. (l 

(I, 0 
14. 4 



( ( 

CLIJPEIDS 

DENS ITY (NO. /113130 ell PI ) 

5At'lPl E TOTAL 
TINE TWE 'vOl UNF 1 Ft-1PI?RATUF~E CONDUCTIVITY YOLK-SAC (E)<CLIJD I NG 

PATE (HR: tHN) HD (CIJ loJ) «()FG~:FES C) (MICF.:OI·lHOS) EGGS LflRVfiE LARVAE JUVENILES EGI1S) 
-------- --------- ------ ----------- ------------ -------- ------ -----_._-- ----------
·,:,·r:-:/Cli::-:: .... ··:l5 J4:C1(~ 0. 13 7:1 :H1 :19. ~, 1::-;0. e. 13 e. I) O. 0 ~. 13 0. 13 
"/!S/::-·'f: .. ···::t 5 11: ,.to O. (} E:2. 20 1::;'. :;; :1~.0. 0. (I O. (:I O. () O. () O. t3 
·,:·t: ..... i-:.t ..... :15 2(-1:?8 -1.. '" 8:~. 70 20. 4 :1.1'::0. 1'1.0 O. 0 1:19.5 0. 0 :l:1.9. 5 
'? ::.: .. ·~·.!.::. .. ··':!.~~I ~,~·t: ;2'!3 -1. 0 85. 8~3 20. 4 Ji'.:O. (I. 0 O. 13 1;;;::0:.2 O. 0 :l~!8. 2 
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CHAPTER 1: INTRODUCTION 

The objective of the research program described in this annual progress 

report was to determine the effect of condenser cooling water entrainment 

and intake-screen fish impingement at the Bowline Point Generating Station 

on Hudson River aquatic biota. 

Steam electric power plants use large amounts of water for cooling conden

sers and auxiliary systems. Each of the Bowline Point plant's twc, 600-

MW(e) fossil-fueled units uses a once-through cooling system, and together 

the units have a combined maximum design pumping capacity of 2,090,880 

m3/day. Aquatic organisms small enough to pass through the traveling 

screens are pumped through the cooling water system of the power plant 

and are exposed to abrupt changes in temperature, hydrostatic pressure, 

mechanical buffeting, and velocity shear forces. Organisms too large 

to pass through the traveling screens such as fish and large inverte

brates are susceptible to impingement on the screens. 

Aquatic organisms subject to entrainment include bacteria and small plant 

and animal life, especially those forms that are planktonic (float or drift 

almost passively), such as phytoplankton (plants), zooplankton (invertebrate 

animals), and ichthyoplankton (eggs and larvae of fish). These groups dif

fer greatly with respect to abundance, distribution, reproductive character

istics, generation time, food-chain function, and other life processes. 

Thus, entrainment effects differ greatly. 

The entrainment and impingement survival studies described in thls report 

and those performed at Indian Point and other power plants on the Hudson 

River are an essential element of a broader study of power plant impact on 
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the Hudson River aquatic community. These studies address the combined 

effects of entrainment and impingement of all the power plants operating 

on the Hudson River. 

The general design of the research program was described in a scope of 

studies developed between Orange and Rockland and Ecological Analysts 

in early 1976. The specific objective was to determine the survival 

rate of organisms that have been entrained through the condenser cooling 

water systems or l.mpinged at the intake screens of the Bowline Point 

plant for use in E:valuation of the impact of entrainment and impingement 

on populations in the Hudson River. 

Entrainment survival included studies on phytoplankton, zooplankton, and 

larvae and juveniles of fish (ichthyoplankton). Entrained biota were col

lected from both the intake and discharge water, and survival was noted 

initially and during a latent-effects observation period. Survival through 

the plant was to b·e determined by direct comparison of survival from intake 

and discharge. Specimens collected at the intakes served as controls for 

estimating the percentage survival of organisms entrained through the con

denser cooling system. Sampling frequency was dependent on the seasonal 

occurrence of specific organism groups. 

Impingement survival studies focused on several key species of anadromous 

fish collected on the intake screens, including the Atlantic tomcod (Micro

gadus tomcod), white perch (Marone americana), striped bass (Morone~

tilis), alewife (~osa pseudoharengus), and blueback herring (Alosa aesti

valis). Survival was determined under various intake screen operational 

modes. Sampling frequency was to coincide with general seasonal peak 

impingement periods. 
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CHAPTER 2: SUMMARY 

2.1 ENTRAINMENT SURVIVAL 

2.1.1 Ichthyoolankton 

Striped bass, white perch, Atlantic tomcod, bay anchovy, and membE!rs of the 

clupeid family (herrings) were the most abundant species collected at the 

Bowline Point Generating Station during survival studies. Post-yolk-sac 

larvae were caught in higher numbers than the other life stages for all spe

cies except Atlantic tomcod (primarily yolk-sac stage). 

Peak larval densities (as determined from survival collections) ware ob

served in mid-March for Atlantic tomcod. Clupeid larvae were collected in 

peak numbers in late May, whereas striped bass and white perch reached peak 

abundances in early and late June. Bay anchovies were most abundant in late 

July. 

Measurements were made on Morone spp. collected during survival studies. 

Weekly mean lengths for intake and discharge were comparable for white 

perch and striped bass collected during survival sampling. 

Initial survival of species collected at the plant intake (sampling 

controls) was consistent with that measured in the 1975 survival studies 

(Ecological Analysts 1976). Control (intake) survival was generally higher 

for juveniles than for other life stages. 

Initial survival at the discharge stations was high for most species 

and life stages. Latent survival at the discharge was similar to that 

at the intake. The similarity of the curves for intake and discharge 
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samples indicated that most of the latent mortality results from damage 

incurred during sample collection, transfer, and holding. 

Survival of the five most abundant species at the Bowline Point discharge 

was studied as a function of exposure temperature. Results indicate that 

survival decreases steadily with increase in discharge water temperature 

above 30 C. This observation is consistent with results of laboratory and 

field studies of fish larvae thermal tolerance. 

The effect of the plant on survival of ichthyoplankton was estimated through 

comparison of intake and discharge initial survival data. The results indi

cate that there is no significant difference between intake and discharge 

survival at low exposure temperature for white perch, clupeids, or bay an

chovy. Striped ba.ss larvae survival was also high at discharge temperatures 

below 30 c. Survival of the above taxa was low for discharge water tempera

tures exceeding 33 c. 

The data collected at the Bowline Point plant indicate that thermal exposure 

is the primary factor influencing survival of entrained fish larvae. Me

chanical damage from entrainment appeared to be of minor importance under 

normal plant operating conditions. 

2.1.2 ZOQplankton 

Entrainment effect:3 on major macrozooplankton species are minimal at 

discharge temperatures below upper lethel temperatures. Background mortali

ty estimates, generally less than 10 percent, are attributable to mechanical, 

pressure, or other nonthermal effects. At temperatures above the critical 

threshold level for' each macrozooplankton species, dramatic increases in 
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mortality are expected. This threshold lies at or above 37 C during 

midsummer except for Neomvsis americana (32 C). 

Entrainment mortality of microzooplankton was generally minimal (less than 

20 percent), and was not related to discharge temperatures over the observed 

range (11-37 C). Microzooplankton entrainment mortality was higher in the 

spring and fall 1976, when the units sampled were operating with the 

circulation pumps in the two-pump throttled mode. This mode may be 

characterized by high mechanical and pressure stresses, leading t() increased 

mortality. Microzooplankton initial and latent entrainment morta:.ity esti

mates were of similar magnitude. There appear to be no delayed lethal en

trainment effects. 

2.1.3 Phytoplankton 

The occurrence of significant differences between intake and discharge 

samples was unrelated to discharge temperatures for all parameters studied. 

No significant differences were detected for primary productivity rates, 

fluorescence densities, and biomass. The reduction in density noted in 

April is probably attributable to plankton patchiness. The only signifi

cant reductions noted for pigment levels occurred during the period of 

no thermal load. While ATP levels were generally lower in the discharge 

samples, the occurrences of significant reductions could not be correlated 

to discharge temperatures. 

The initial and latent discharge percentage healthy results were similar. 

Numerous Significant reductions were observed for the various algal div1-
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2.2 ICHTHYOPLANKTON ENTRAINMENT ABUNDANCE 

Ichthyoplankton entrainment abundance studies were carried out using two 

distinct sampling devices: stationary plankton nets and a pump apparatus-

both capable of sampling from three depths at the plant intake. Less than 

2.2 percent of the total abundance collection (from the three-depth pump 

apparatus) consisted of species other than Atlantic tomcod, bay anchovy, 

striped bass, white perch, and clupeids. Striped bass constituted less than 

2.2 percent of the net collections. Bay anchovy was the most abundant spe

cies (72.4 percent of the net collections). 

Mean larval densities for the five major species were comparable for both 

net and pump collections at the intake. Length-frequency results indicate, 

however, that the intake pump system was more efficient in collecting juve

niles and large larvae than the stationary plankton nets. 

Post-yolk-sac larvae of Atlantic tomcod exhibited a peak abundance in mid

April (pump collections). Striped bass and white perch reached peak larval 

densities from early to late June, bay anchovy in late July (pump and net 

collections at the intake). Seasonal trends in peak ichthyoplankton abun

dance as compared to seasonal fluctuations in salinity indicate a close cor

relation between periods of peak abundance and periods of high ambient water 

conductivity (pmho). 

Depth studies indicate that the highest larval densities are found in the 

middle to bottom strata of the water column. 

Results of diel studies show that the highest ichthyoplankton densities 

(no./1,OOO m3) generally occur during the night. 
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2.3 IMPINGEMENT SURVIVAL 

White perch in their first year of life accounted for over 90 percent of the 

total number of fish collected during the impingement survival studies. 

Initial survival was generally high (60-100 percent) for all species except 

clupeids. Latent survival (96-hour) was consistently highest for Atlantic 

tomcod. Latent survival of white perch and striped bass varied widely among 

sample collection dates, but was not statistically different between the two 

species at 96 hours. Clupeids died within 24 hours of collection in all 

samples except one. 

Control survival data collected to date indicate that the effects of 

collection, handling, and latent effects holding probably account for a sig

nificant portion of the mortality observed in impingement collections of 

white perch and st:riped bass. Survival of fish collected at the exit of the 

sluiceway discharg'~ pipe. showed the same relative sensitivity among species 

as the impingement collection pit samples. 

Comparisons of scrElenwash frequency and pressure on survival of impinged 

fish indicate that a higher initial and latent mortality is associated with 

the intermittent screenwash mode than with the continuous screen wash. The 

results indicate that the mechanical damage to the fish from the screenwash 

system is small in comparison to the debilitation and death produced in 

front of or on the screens prior to washing. 

Latent (96-hour) survival for white perch was found to be positively 

correlated with water conductivity at the time of the impingement survey. 
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CHAPTER 3: THE BOWLINE POINT GENERATING STATION 

3.1 SITE DESCRIPTION 

The Bowline Point Generating Station is situated on the west bank of the 

Hudson River Estuary, approximately 60 km north of the southern tip of 

Manhattan. The river broadens in the area of the plant site into what is 

co~only known as Haverstraw Bay. Figure 3.1-1 shows the location of the 

Bowline Point plant in relation to the six other electric generating 

stations on the lower estuary. 

The river is about 4.8 km wide, and has a cross-sectional area of 19,000 m2 

at the Bowline Point site. Flow rates at this location, as in the lower 

estuary in general, are controlled predominantly by the tides. The tidal 

flow has an average rate of 5,000 m3 / sec in comparison to a fresh~la ter 

discharge rate which ranges from a monthly mean of about 175 m3/sec during 

su~er drought to 1,750 m3/sec during spring freshet. Salinity in the 

northern end of Haverstraw Bay ranges from that characteristic of freshwater 

up to 25 percent of that characteristic of seawater. Seasonal trends 

are primarily controlled by the amount of freshwater discharge from the 

watershed. During periods of low runoff, however, the salinity in the 

vicinity of Bowline Point may fluctuate rapidly as a function of tidal 

stage and height. 

Water for the condenser cooling-water system of the power plant ia withdrawn 

from a small embayment of the estuary known as Bowline Pond and returned di

rectly to the Hudson River through an offshore jet diffuser (Figure 3.1-2). 

Bowline Pond has a surface area of 490,000 m2 and a volume of about 1,700,000 

m3. Pond water exchanges with river water through a small inlet, which is 
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Figure 3.1-1. Location of steam electric generating stations along 
the Lower Hudson River estuary (Scale = 1/1,267,200). 
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about 60 m wide and has a maximum depth of 3-4 m. The maximum depth in 

the pond is 12-15 m (Figure 3.1-3). Because of its physical connection 

with the estuary, the pond is also subject to salinity intrusion. 

Conductivity measurements taken at the intake structure during 1976 are 

shown in Figure 3.1-4. Temperature, dissolved oxygen, and pH values 

measured in the pond are characteristic of those occurring in the estuary 

(Figure 3.1-5 and Table 3.1-1). 
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TABLE 3.1-1 BOWLINE POND INTAKE WATER QUALITY ANALYSES: MEAN AMBIENT 
WATER TEMPERATURE. DISSOLVED OXYGEN, AND DH, 1976 

Dissolved Oxygen 
Tem';2e,ca tur~ (Cl (mgLl.i t~rl Dti 

Pate ~face Bottom Surface pot tom Surface Bottom 

1 - 5 FEB 0.2 0.3 12.9 12.7 7.5 7.4 
6 - 10 FEB 0.6 0.7 13 .0 12.6 7.6 7.3 

1 1 - 15 fEB 0.8 0.9 13.2 12.7 7.7 7.5 
16 - 20 FEB 1 .8 1.6 13.9 13 .4 7.7 7.5 
21 - 29 fEB 1.5 1.6 12.8 11.9 7.0 6.9 

1 - 5 MAR 2.5 2.5 12.4 13 .2 7.9 7.7 
6 - 10 MAR 2.6 2.7 13.7 13 .0 8.3 7.7 

11 - 20 MAR 2.9 3. 1 13.2 11.7 7.5 7.6 
21 - 25 MAR 5. 1 5. 1 12.2 12.3 7.8 7.6 
26 - 31 MAR 7.0 7.1 11.6 11.5 7.4 7.3 

1 - 7 APR 8.2 8.0 11.2 10.8 7.7 7.7 
8 - 15 APR 8.3 8.2 11.0 10.7 7.7 7.7 

16 - 24 APR 11 .4 11.3 10.5 10.4 7.7 7.5 
25 - 30 APR 11 .4 11. 1 10.3 10.0 7.8 7.7 

1 - 7 MAY 13.3 13.1 9.3 9. 1 7.5 7.4 
6 - 15 MAY 16.3 15.6 9.4 9.3 7.6 7.5 

16 - 23 MAY 16.0 15.6 8.5 8.2 7.2 7 . 1 
24 - 31 tvLAY 16.4 16.3 9.6 9.3 7.2 7.2 

1 - 7 JUN 17.4 17 .3 8.7 8.5 7 . 1 7.0 
8 - 14 JUN 19.3 18.6 10.0 9. 1 7.2 7.2 

15 - 21 JUN 20.S 20.0 10.9 10.4 8.2 7.3 
22 - 30 JUN 22.·S 22.4 9.8 8.7 7.9 7.6 

1 - 7 JUL 25.3 25.1 7.6 7.5 7.4 7.5 
8 - 14 JUL 23·9 24.2 7.5 7.4 7.5 7.7 

15 - 21 JUL 25.9 25.7 8.2 7.2 7.3 7.2 
22 - 31 JUL 24.7 24.7 7.2 6. 1 7.8 7.4 

1 - 7 AUG 25.7 24.9 7.1 6.5 
8 - 14 AUG 24.3 24.3 7.3 6.9 7.6 7.4 

15 - 24 AUG 24.9 24.8 7.6 7.5 7.4 7.3 

13 SEP 23.5 7.3 7.5 
14, 15 SEP 23.9 23.1 7.2 6.8 7.8 7.8 

27 SEP 21.0 7.2 7.5 

4 OCT 18.9 7.9 7.4 
25 OCT 12.8 9.3 



TABLE 3·1-1 (CONT. ) 

Dissolved Oxygen 
Iemgeretyr~ (Ql (mgLllter) gH 

Date Surface Bottom Surfece Bottom Surface Bottom 

1 - 5 NOV 9.5 9.5 10.2 9.9 7.9 
6 - 10 NOV 7.0 7.0 11.2 10.9 7.4 

11 - 20 NOV 1.1 7.0 10.7 10.7 7.9 7.5 
21 - 25 NOV 5.9 5.8 10.3 10.3 8.4 8.1 
26 - 30 NOV 5.7 5.6 10.6 10.5 8.3 8.0 

1 - 5 DEC 3.9 3.9 11.8 12.0 7.8 7.8 
6 - 10 DEC 3·9 3.8 11.3 11.9 7.8 7.9 

11 - 15 DEC 1.4 1.5 12.7 13.7 7.6 1.6 



3.2 THE PQWER PLANT 

The Bowline Point Generating Station consists of two nearly identical oil

fired units. Unit 1 and Unit 2 began operation in September 1972 and May 

1974, respectively. Each unit has a maximum generating capacity of 600 

MW(e), and a maximum condenser cooling-water flow of 24.2 m3/second (384,000 

gpm). Plant design characteristics are summarized in Table 3.2-1. 

The cooling-water circulating systems of Units 1 and 2 are completely 

separate. Each system incorporates standard bar racks and 9:5-mm mesh ver

tical traveling screens for removal of debris at the intake. Cooling water 

is discharged through a submerged jet diffuser about 400 m from the river 

shoreline (Figure 3.1-2). Each unit contains three circulating water pumps 

which can be operated individually or in combination at either full or in

termediate throttled flow. Circulating water flow and approach velocities 

at the bar racks are listed in Table 3.2-2 for each mode of pump operation. 

During 1976, the plants were normally operated in one of two pumping modes: 

two pumps throt tl€!d (370 x 106 gpd), or two pumps full (455 x 106 gpd). 

Temperature elevations in the circulating water system are a function of 

generating load and coolant flow. For a given rate of heat rejection, an 

increase in cooling-water flow will reduce the delta-T to which the en

trained organism is exposed, and decrease the duration of exposure (i.e., 

transit time through the system). Calculated maximum temperature/ time re

gimes of exposure for standard pumping modes at Units 1 and 2 are presented 

in Table 3.2-3. In practice, electrical output required from Bowline Point 

varies depending upon electrical demand. Circulating water flows and tem

perature elevations observed in the condenser cooling water during 1976 are 

shown for Units 1 and 2 in Tables 3.2-4 and 3.2-5, respectively. 
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TABLE 3.2-1 PLANT DESIGN DATA FOR EACH UNIT OF THE BOWLINE POINT PLANT 

Generator Characteristics 

Maximum generating capacity 

Cooling water flow rate: 

Condenser (maximum) 

Service 

Intake Characteristics 

Maximum approach velocity to screens 

Pipe diameter from intake to condenser 

Length of intake tunnel: 

Unit 

Un:'..t 2 

Tunnel velocity (maximum) 

Discharge Characteristics 

Total length of discharge tunnel: 

Unit 

Unit 2 

Pipe diameter from condenser to discharge ports 

Tunnel velocity (maximum) 

Length of diffuser 

Number of diffuser ports 

Initial jet velocity 

620 MW(e) 

23.7 m3/sec (375,000 gpm) 

0.5 m3/sec (8,500 gpm) 

0.23 m/sec (0.77 fps) 

3 . 2 m (1 0 • 5 ft ) 

400 m (1,310 ft) 

470 m (1,540 ft) 

3 m/sec (10 fps) 

860 m (2,820 ft) 

875 m (2,870 ft) 

3 .2 m (10. 5 ft) 

3 m/sec (10 fps) 

67 m (220 ft) 

8 

4.6 m/sec (15 fps) 



TABLE 3.2-2 TOTAL COOLING WATER FLOW, INTAKE AND DISCHARGE PIPE VELOCITIES, 
AND INTAKE APPROACH VELOCITIES FOR VARIOUS PUMP OPERATING MODES, 
BOWLINE POINT PLANT 

Total Flow at 
Mean Water Intake and Discharge Intake Approach 

Number of Elevation Pipe Velocity Velocity 
Pumps Operating m3/sec (gpm) m/sec ( fps) m/sec (fps) 

3 24.2 (384,000 ) 3.02 (9.91) 0.23 (0.77) 
2 20.0 (316,000) 2.50 (8.20) 0.18 (0.59) 
1 11.7 ( 184 ,000 ) 1.46 (4.79) o . 11 (0.36) 

2 (throttled) 16.2 (257,000) 2.02 (6.63) 0.15 (0.49) 



2 

TABLE 3.2-3 CALCULATED MAXIMUM TIME-TEMPERATURE REGIMES OF EXPOSURE 
DURING TRANSIT THROUGH THE BOWLINE POINT PLANT UNIT 2 
COOLING-WATER SYSTEM 

t 

Number of Transit J'b. T dt 
Pumps Time T b.T 0 

Operating System Section (min) -LC.l .( C-min) 

3 Intake - condenser feed 2.6 0.0 
Condenser feed - effluence 5.4 8.3 44.8 

2 Intake - condenser feed 3.1 0.0 
Condenser feed - effluence 6.5 9.8 63.7 

Intake - condenser feed 5.4 0.0 
Condenser feed - effluence 11.2 16.8 188.2 

(throttled) Intake - condenser feed 3.9 0.0 
Condenser feed - effluence 8.1 12.1 98.0 
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TABLE 3.2-4 CIRCULATING WATER FLOW (106 gpd) AND AT (F) DATA FOR UNIT AT THE BOWLINE POINT PLANT, 19i1l.. 
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370 '{ Offline OffUne 3'{0 13 370 11 370 15 1155 18 Offline Offline 1155 12 310 11 370 
2 310 12 Offline Offline 310 15 370 16 370 19 1155 13 Offline Offline 178 0 310 17 3'70 
3 309 0 Offline Offline 370 11 3'10 13 370 16 1155 PI Offline Offline 152 7 370 15 310 
'I '{9 0 Offline Offline 310 1'1 310 13 310 11 1155 9 Offline Offline 1155 5 310 19 310 0 
5 Offline Offline Offline 310 16 310 III 310 10 1155 8 Offline Offl tne 455 14 310 8 370 0 
6 Offline OffUne OfflIne 310 13 310 111 :310 ? ll55 13 Offline Offline h,-r: i3 370 9 370 i9 '"1:JJ 

.( Offline Offline Offline 310 1'1 310 15 370 15 455 17 OffUne Offline 1155 14 370 10 3'{0 
8 OffUne Online Offline 310 14 3'{0 12 310 15 455 15 Offline Offline 1155 16 370 19 370 0 
9 Offline Offline Offline 370 1'1 370 1 310 12 455 15 Offline Offline 455 12 310 20 370 

10 Offline Offline Offline 310 13 310 1'1 310 455 10 Ofn ine Offline 455 8 3'{0 21 310 
11 Offline Offline Offline 370 15 370 14 310 15 1t55 6 Offline Offline 1t55 13 310 21 310 11 
12 Offline Offline Offline 370 18 370 14 370 15 1155 10 Offline Offline 455 15 310 22 370 15 
13 onI1 ne Offline Offline 370 15 370 15 310 7 1155 8 Offline .Offline 1155 20 310 21 370 17 
lit Offline Offline Offline 370 15 170 15 370 15 455 10 Offline Offline 1155 19 310 15 310 21 
15 Ofnine Offline Offline 3'{0 15 370 15 370 15 1155 11 Offline Ofnine 428 16 370 21 370 19 
Iii Offline Offll ne Offline 370 3'{0 11 370 17 lt55 10 Offline Offline 370 10 310 21 310 20 
17 Offline Offline Offline 310 370 15 370 11 Offline Offline Offline 370 10 370 22 310 19 
18 Offline Offline Offline 3'[0 370 lit 370 17 Offline Offline Offline 310 11 370 22 310 PI 
19 Offline Offline Offline 370 370 15 310 18 1155 11 Offline Offline 310 11 310 21 310 15 
20 Offline Offline Offline 310 15 310 15 310 16 1155 5 Offline Offline 370 15 370 20 370 18 
21 Offline Offline Offline 310 13 310 16 -370 15 455 0 Offline 455 310 21 370 22 310 20 
22 Offl1ne Offline Offline 370 16 3'70 1 I 404 16 1t55 0 Offline 455 15 310 11 310 22 370 18 
23 Offline Offline Offl ine 370 15 370 '7 1155 19 455 0 Offline 455 13 370 14 370 21 310 16 
2'1 Offline Offline Offline 370 16 370 1'1 455 18 455 0 Offline 1155 10 310 1'1 310 22 310 15 
25 on lin", Offline 291 310 16 370 18 1155 17 1155 0 Offline Offline 370 17 370 18 310 8 
26 Offline Offline 455 370 15 310 17 455 17 1155 0 Offline Offline 310 17 310 9 310 9 
'i'l Offline Offline 310 370 15 370 12 1155 11 1155 0 Offline 1155 13 370 11 370 20 310 11 
28 Offl ine Offline 370 0 370 17 310 15 1155 18 1155 0 Offline 455 14 310 17 310 310 20 
29 Offline Offline 310 2 370 16 370 10 '. 1155 17 1155 0 Offline 455 310 11 310 3'{0 19 
30 Offline 3'70 5 310 11 370 10 ' 1155 12 455 0 Offline 455 310 16 310 370 19 
31 orfli ne 310 9 310 12 1155 0 Offline 370 18 'l'rO 17 



TABLE 3.2-5 CIRCULATING WATER FLOW (106 gpd) AND AT (F) DATA FOR UNIT 2 AT THE BOWLINE POINT PLANT, 1916 

~ [Ell HAR AU HAl ,IIIH "'ilL A!!!i ~t;~ !:ICI NOll ~ 
Jlax. ilmt AI. t.:J.mt AI. llmt AI finK AI ilmt AI. ilmt AI flml AI. flml AI ilmt AI ilmt AI. ilmt AI. ilmt U 

1 370 3 370 3 370 11 370 13 370 10 370 III 455 o· 455 9 lI55 11 Offline Offline Offline 
2 370 7 370 9 370 10 370 15 370 5 370 6 455 0, 1155 11 455 11 Offline Offline Offline 
3 370 8 370 9 370 11 370 9 370 11 370 9 455 o~ 455 9 455 12 Offline Offline Offline 
4 310 7 370 9 370 11 370 11 370 11 370 15 1155 0/ 1155 10 1155 7 Offline Offline Offline 
5 370 7 370 370 11 370 12 370 12 370 6 455 A 1155 11 1155 6 Offline Offline Offline 
6 370 7 370 11 370 11 370 13 370 12 370 Ii 1155 11 1155 11 455 5 Offline Offline OffUne 
7 370 9 370 10 310 2 370 13 370 12 370 13, 1155 12 li55 11 455 12 Offline Offline Offline 
8 370 0 310 370 9 370 15 370 10 370 509 10 1155 11 455 11 Offline Offline Offline 
9 310 9 310 310 6 310 14 370 5 310 1155 11 q55 12 455 12 Offline Offline Offline 

10 310 9 370 9 370 11 370 15 370 12 370 13 1155 3 1155 11 1155 14 Offline Offline 310 12 
11 370 3 370 10 310 12 370 15 370 12 370 12 1i55 5 455 10 q55 111 Offline Offline 370 12 
12 370 7 370 10 370 12 370 18 370 12 370 13 li55 16 q55 12 1155 8 Offline Offline 310 8 
13 310 9 310 10 310 12 310 15 370 12 310 10 310 q55 14 455 12 Offline Offline 310 11 
14 310 6 310 10 310 370 15 370 12 310 11 1155 9 1155 111 455 11 Offline Offline 310 III 
15 310 8 310 7 310 11 310 13 370 11 310 12 1155 8 1155 8 1155 11 Offline Offline 310 12 
16 310 8 310 10 370 12 105 13 310 310 10 455 13 1155 10 Offline Offline Offline 310 12 
11 310 8 310 13 310 10 370 15 310 1155 <1> 1155 1 1155 12 Offline OffUne Offline 310 13 
18 310 4 310 11 310 12 310 III 310 1 123 _ 0 310 6 1155 11 1155 12 Offline Offline 310 
19 310 10 310 11 310 12 310 12 310 15 361 0 455 12 455 11 1155 11 OffUne OffUne 310 III 
20 370 9 310 9 370 13 310 15 310 li55 -0 1155 111 1155 11 455 12 Offline Offline 310 13 
21 310 9 310 9 370 10 370 III 310 15 !i5S 0 1155 11 455 11 455 14 Offline Offline 310 13 
22 310 9 238 :no 13 370 16 310 3111 0 1155 15 455 12 1155 11 OffUne Orrline 310 13 
23 310 10 370 370 12 370 15 370 81 0 1i55 14 1i55 13 1155 11 OffUne Offline 310 10 
211 370 6 370 10 370 12 370 16 370 18 455 0 1155 15 455 111 1155 10 OffUne 1132 0 310 9 
25 310 8 310 11 310 12 370 16 370 16 1155 0 1155 15 455 13 1155 11 Offline 1155 0 310 II 
26 310 10 310 11 310 310 15 310 13 1155 0 1155 11 1155 15 1155 9 Offline 1155 0 370 II 
27 310 10 310 11 310 11 310 16 310 9 1155 0 1155 9 1155 111 455 10 Offline 1155 0 370 9 
28 310 12 310 11 370 10 310 11 370 12 1155 0 1155 1155 III 1155 11 Offline 1155 0 370 13 
29 370 10 310 1 310 10 310 15 310 1 1155 0 1155 12 1155 11 1i55 Offline 1155 0 370 12 
30 310 310 11 310 15 310 II 455 0 1155 11 1155 11 455 OffUne 1155 0 310 13 
31 310 5 310 12 310 9 1155 6 1155 11 Orrline 3'(0 11 



CHAPTER 4: ENTRAINMENT SURVIVAL 

4.1 ICHTHYOPLANKTON 

4.1.1 Introduction 

Among the organisms that are small enough to pass through the 9.5-mm bar

mesh opening of the intake screens of the Bowline Point Generating Station 

are the eggs, larvae, and juveniles of fish (ichthyoplankton) of the Hudson 

River. These early life stages of fish are exposed to abrupt cha~ges in 

velocity, temperature, pressure, and mechanical buffeting during passage 

through the plant's condenser cooling system. 

The objective of the stUdies described below was to determine survival rates 

for ichthyoplankton that passed through the condenser cooling system of the 

Bowline Point plant. Survival was determined initially and through latent 

observations made through 96 hours after collecting ichthyoplankton at both 

the intake and discharge sampling stations. Entrainment effects were 

assessed through the comparison of the survival of organisms collected from 

the discharge canal with the survival of those·collected at the intake 

station, which served as controls. 

These studies focused on white perch (Morone americana), striped bass 

(Morone saxatilis), herrings (family Clupeidae), the Atlantic tomcod 

(Microgadus tomcod), and the bay anchovy (Anchoa mitchilli). Larvae of 

other species, however, were collected in the samples as well, and were 

also observed for latent survival. Other species included members of 

the families Cyprinidae and Centrarchidaej the tessellated darter (Etheostoma 

olmstedi), and the rainbow smelt (Osmerus mordax). 
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Effects upon the survival of experimental and control organisms due to 

sampling and hold:Lng were determined in a series of special experiments 

that were conducted in April and May 1976 prior to the spawning season 

of striped bass and white perch. The results of these experiments were 

used to modify the sampling regime in the subsequent season so that sampling 

mortality was kept to a minimum. Details of these studies are presented 

in Appendix A. 

4.1.2 Methods 

Ichthyoplankton entrainment survival sampling was performed at the intake 

and discharge of the Bowline Point plant. Samples were collected near the 

bottom at the intake in front of the Unit 1 trash racks. At the discharge, 

samples were collE!cted from standpipes at Unit 1 or Unit 2. 

Samples were collected at the Bowline Point plant during the peak of the 

spawning season for Atlantic tomcod, clupeids, striped bass, white perch, 

and bay anchovy. Samples were taken four nights per week. An average of 10 

samples per station per night were collected. Discharge samples were col-

lected at the Unit 2 discharge except during the period from 21 June to 30 

June, when sampling was switched to the Unit 1 discharge because of an 

unscheduled outage of Unit 2. 

Samples were pumpE!d into a larval collection table* at the intake and dis-

charge stations using a 4-1n. diameter Midwhirl trash pump (Figure 4.1-1). 

The duration of ec.ch collection was 15 minutes, resulting in a mean sample 

* Originally designed by Lawler, Matusky & Skelly Engineers (LMS), 
subsequently modified by Ecological Analysts, Inc. 
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Figure 4.1-1. Design of the larval collection t.bles used in the Bowfine Point 
entrainment survival studies beginning in May 1976. 
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volume of about 10 m3. Samples of ichthyoplankton collected in the table 

were drained into a detachable container which also served as a sorting tray. 

The tables were thoroughly washed between collections to remove any remain-

ing detritus or organisms. Table washes were collected and preserved for 

subsequent examination. r 

Intake and discharge samples were sorted simultaneously in an onsite labo-

ratory. Larval and juvenile fish were classified as live, stunned, or dead, 

based upon the following criteria: 

Live: swimming vigorously, no orientation problems 

Stunned: swi~ling erratically, struggling, swimming on side 

Dead: no vital life signs; no body or opercular movement, no 
response to gentle probing. 

Partial organisms were handled in the following manner: if 50 percent or 

more of the organism was present, that organism was included in the initial 

dead count; fragments representing less than 50 percent of an organism were 

not included in thE~ analysis, since it could not be conclusively determined 

in all cases that less than 50 percent of an organism represented the col-

lection of a distinctly separate organism. (The smaller fragment could have 

been part of a larger segment already counted as a distinct organism, and 

piecing fragments together in most cases would have been neither informative 

nor appropriate to the analysis.) Live and stunned fish were carefully 

transferred to separate holding containers with a large-bore glass pipette. 

Care was exercised to separate the very young larvae from the older larvae 

and juveniles to r8duce the possibility of cannibalism. A maximum of five 
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larvae were placed in each container, which was aerated and maintained in an 

ambient water trough. Dead specimens were preserved for later identifica

tion. 

Live and stunned organisms from the initial sort were examined at 3, 6, 12, 

24, 48, 72, and 96 hours after sample collection. Any dead organisms were 

removed from the holding jars and preserved in vials. All organisms remain

ing alive after 96 hours were also preserved. Speoies and life-stage deter

minations were facilitated by reference to the available literature and to 

a reference collection. Length measurements were performed on members of 

the Morone species. 

Quality control procedures in the laboratory consisted of a color-coded 

labeling system for jars and vials, records of the number of live and dead 

at each check time, and immediate checks of the sorted sample. The effi

ciency of sorting and the accuracy and consistency of species/life stage 

identifications were also determined and documented. Quality and consisten

cy of the survival studies were also assured by strict adherence to standard 

operating procedures. The general scheme for determining ichthyoplankton 

survival is presented in Figure 4.1-2. 

4.1.3 Results and Discussion 

The total number of organisms collected for survival analysis in 1976 is 

shown by species and life stage in Table 4.1-1. For convenience, a list of 

the common and scientific names of the species has been included (Table 

4.1-2). Striped bass, white perch, Atlantic tomcod, bay anchovy, and the 

herrings were the most abundant species. Post-yolk-sac larvae were caught 
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TABLE 4.1-1 TOTAL NUMBER OF EACH TAXON AND LIFE STAGE COLLECTED FOR SURVIVAL DETERMINATIONS 
AT THE BOWLINE POINT PLANT, 1976 ----

- lotaU D1l1gbil~gC Total 
La~ue La~!ilc Lilryae 

TaXOO Xolk-Silo Post-yolk-sag Juyenile Xolk-sag Post-yolk-sac Jl.Iwmlle Xolk-sac Post-yolk-sao Juvenile 

Striped bass 10 118 13 2 209 42 12 321 55 
White perch 0 5'1 1 1 42 8 1 96 15 
Atlantio to.ood 280 5" 2 1'13 17 0 423 71 2 
Bay anchovy 1 148 30 17 1,120 273 ,8 1,268 303 
Clupeids 0 46 9 0 83 " 0 129 13 
American eel 0 0 4 0 0 1 0 0 5 
Rainbow smelt 0 0 2 0 0 13 0 0 15 
Cyprlnids 0 1 0 1 'I 2 1 5 2 
Cyprlnodontlds 0 0 0 0 " 0 0 " 0 
Centrarchlds 0 3 1 0 13 3 0 16 " Tesselated darter 0 " 3 0 0 2 0 " 5 
Weakfish 0 0 0 0 1 0 0 0 



TABLE 4.1-2 COt'IMON AND SCIENTIFIC NAMES FOR FISH SPECIES OBTAINED IN 
ENTRAINMENT VIABILITY COLLECTIONS 

Species 

Anguilla rost~ 
Clupeidae 
Anchoa mitchilli 
Osmerus ~x 
Cyprinidae 
Microgadus 1Q~ 
Fundulus spp. 
Morone americana 
11. saxatilis 
Centrarchidae 
Etheostoma Qlmstedi 
Cynoscion ~~ 
Cyprinodontidae 

Common Name 

American eel 
Herrings 
Bay anchovy 
Rainbow smelt 
Minnows 
Atlantic tomcod 
Killifishes 
White perch 
Striped bass 
Sunfishes 
Tessellated darter 
Weakfish 
Killifishes 



in larger numbers than the other life stages for all species except Atlantic 

tomcod, which were primarily in the yolk-sac stage. 

The seasonal distribution of the five major species collected during surviv

al sampling is shown in Figure 4.1-3. Most of the Atlantic tomcod, which 

spawn in the Hudson River during winter months, were collected in a single 

week in mid-March when ambient water temperature was approximately 4-5 C. 

Members of the clupeid family spawn primarily in freshwater to the north of 

the Bowline Point site. Larvae were, however, collected during the 1976 

survival studies in low numbers from late May to mid-July. 

Striped bass usually spawn from early May to early June in the Hudson when 

water temperatures exceed 10-11 C, and peak abundances of larvae have been 

observed in the Indian Point and Bowline Point area in late May and early 

June (NYU 1974; LMS 1975; Ecological Analysts 1976). In 1976, peak abun

dances of striped bass larvae at Bowline Point occurred somewhat later in 

the year (mid-June to mid-July). Water temperatures during this period 

ranged from about 21 to 26 C. Juvenile striped bass did not appear in sur

vival collections until 12 July. White perch larvae were collected concur

rently with the striped bass, the highest numbers of these larvae being 

taken between 26 June and 1 July at an ambient water temperature of 25 C. 

Bay anchovy spawn throughout the summer months in saltwater portions of the 

estuary. Most of the bay anchovy were collected for survival stUdies during 

the last week in July, about 2 weeks later than the peak period for this 

species in 1975. 

Length frequency distribution for Morone collected during survival sampling 

is presented in Table 4.1-3. The mean length of striped bass collected in 
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Figure 4.1·3. Seasonal distribution of ichthyoplankton collected for survival study at the 

Bowline Point plant circulating water discharge, 1976. 



TABLE 4.1-3 LENGTH-FREQUENCIES BY SAMPLING WEEK FOR STRIPED BASS AND WHITE PERCH COLLECTED DURING SURVIVAL 
STUDIES AT THE INTAKE (I) AND DISCHARGE CD) OF THE BQWLINE POINT PLANT, 1976 

L~ngtb Int§[~~l~ , .. l 
0.0- 3.0- 6.0- 9.0- 12.0- 15.0- 18.0- 21.0- 811DS~ 

~ :it~t1QD JL. ---1- ~ z...L 5.....L ILL l..l...L .l!....9- .l1...L Z2...L ll..L Z!...!l± Ii1n- HilL 
:Ur::l1U!d 8~lUI 

18 HAl I 0 
D 3 11.61 0.61 0 2 0 0 0 0 0 0 ".0 6.0 

2'1 KAY I 0 
D 1 6.00 0.00 0 0 0 0 0 0 0 0 6.0 6.0 

2 JUN I 0 
D 0 

7 JUN I 6 1.00 0.63 0 0 5 1 0 0 0 0 0 6.0 10.0 
D 6 6.11 0.110 0 1 5· 0 0 0 0 0 0 5.0 8.0 

14 JUN I 80 6.113 0.3B 0 16 64 0 0 0 0 0 0 /t.0 B.o 
D 99 5·97 0.01 0 23 76 0 0 0 0 0 0 11.0 6.0 

21 JUN I 32 1.19 0.26 0 1 211 7 0 0 0 0 0 5.0 11.0 
D 21 6.81 0·37 0 3 15 2 1 0 0 0 0 /t.0 12.0 

28 JUN I 29 1\.03 0.52 0 0 6 111 5 3 1 0 0 5.0 18.0 
D 69 1/t.09 1.80 0 0 9 11 26 11 5 1 0 6.0 21.0 

6 JUL I 10 19.00 1.52 0 0 0 1 1 2 2 3 1 11.0 21.0 
D 22 15.55 0.90 0 0 1 2 1 2 8 2 0 1·0 22.0 

12 JUL I 11 25.21 1.211 0 0 0 0 0 1 0 3 1 11.0 30.0 
D II" 22.25 0.61 0 0 0 2 2 1 6 13 18 11.0 311.0 

26 JUL I II 29.15 2.59 0 0 0 0 0 0 0 1 3 22.0 33.0 
D 6 36.00 1.32 0 0 0 0 0 0 0 0 6 30.0 31).0 

------~---. --- Ii.blLI1! ~Cgb 

18 KAY I 0 
D 0 

24 HAY I 0 
D 1 UlO 0.00 0 1 0 0 0 0 0 0 0 4.0 /J.O 

2 JUN I 0 
0 0 

1 JU!I I 0 
D 1 1.00 0.00 0 0 1 0 0 0 0 0 0 1.0 1.0 

14 JUN I 5 5.20 0.86 0 3 2 0 0 0 0 0 0 3·0 8.0 
0 6 3.83 0.40 0 6 0 0 0 0 0 0 0 3·0 5.0 

21 JUN I " 11.75 0.25 0 4 0 0 0 0 0 0 0 11.0 5.0 
0 9 5.89 0.12 0 5 3 1 0 0 0 0 0 ].0 10.0 

28 JUN I 38 9.45 0.45 0 5 1 18 1 1 0 0 0 3·0 16.0 
0 29 1.91 0.62 0 10 5 9 5 0 0 0 0 3·0 111.0 

6 JUL I 'I 12.15 1. 31 0 0 0 2 0 2 0 0 0 10.0 15.0 
D 2 10.00 1.00 0 0 0 2 0 0 0 0 0 9.0 11.0 

12 JUL I 6 18.50 1.88 0 0 0 1 0 1 2 2 0 11.0 23.0 
D 11 16.18 1.22 0 0 0 0 6 2 1 1 1 12.0 25.0 

26 JUL I " 29.75 2.59 0 0 0 0 0 0 0 1 3 22.0 33.0 
D 2 31.50 0.50 0 0 0 0 0 0 0 0 2 31.0 32.0 

Note: n = number of lengths. 
I = mean length. 
SD = Standard error of the mean. 



the intake samples exceeded that of those collected in the discharge samples 

by approximately 2 ~n on five out of seven sampling dates. The mean length 

of striped bass collected at the discharge exceeded that of those collected 

at the intake on two dates (28 June and 26 July). White perch larvae showed 

a similar trend. Intake collections exhibited a mean length approximately 

2 mm greater than white perch collected at the discharge on four out of six 

sampling dates. The length of white perch collected at the discharge was 

greater than that of those collected at the intake on 21 June and 26 July. 

The mean length of striped bass collected at the intake and discharge was 

15.1 and 15.3 mm, respectively, for the seven dates where both stations col

lected at least one specimen (7 June - 26 July). The average length of 

white perch collectE~d at the intake was 13.4 mm and at the discharge was 

12.6 mm for those dates where at least one specimen was collected at both 

stations (14 June - 26 July). 

4.1.3.1 Intake and Discharge Survival 

The mean initial and 96-hour survival of each species collected at the Bow

line Point plant during 1976 is shown in Table 4.1-4. Survival proportion was 

determined by the number of individuals classified as alive and stunned divided 

by the total number of individuals collected. Live organisms were grouped with 

stunned organisms in the analysis to avoid potential bias associated with the 

subjective stunned categorization. Many (10-15 percent) of the larvae classi

fied as stunned survived through the entire latent effects observation period 

(EcoIogical Analysts 1976), and the alternative approach of including them 

in the dead category would be inappropriate. Survival of ichthyoplankton 

in the intake station samples is consistent with that measured in the 1975 

survival studies (Ecological Analysts 1976). Initial survival of striped 
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TABLE 4.1-4 MEAN INITIAL AND 96-HOUR SURVIVAL OF EACH TAXON AND LIFE STAGE AT THE BOWLINE POINT PLANT 

Species 

Striped bass 

White perch 

Atlantic tomood 

Bay anchovy 

lIerrings 
r 

Amerioan eel 

Rainbow smelt 

Hinnows 

KiUlrtshes 

Sunfishes 

Tessellated darter 

Weakfish 

INTAKE <r) AND DISCHARGILLDL ___ J976 

Station 

I 
D 

I 
D 

I 
D 

I 
D 

I 
D 

I 
D 

I 
D 

I 
D 

I 
D 

I 
D 

I 
D 

I 
D 

No. of 
....f.1aL 

10 
2 

o 
1 

280 
143 

1 
11 

o 
o 

o 
o 

o 
o 

o 
1 

o 
o 

o 
o 

o 
o 

o 
o 

Iolk--sac Larvae 
Prooortion Alive(a) 

InItial 96-hr 

0.9010 .19' 
0.00 

0.00 

0. 8210.05 
0.91110.04 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.54.t.0.06 
0.81.t.0.06 

0.00 
0.00 

0.00 

(a) All individuals showing signs of life (alive and stunned). 

Hote: 'indicates 95 peroent oonfidence interval. 

Post-Yolk~aac Larva~ 
No. of ProPol'Uoo AUye 
..lim.- Initial 96-br 

118 
209 

5/j 
42 

5/j 
17 

1/j8 
1,120 

"6 
83 

o 
o 

o 
o 

1 
II 

o 
II 

3 
13 

II 
o 

o 
1 

0.81.t.0.07 
0.51110.07 

0.6210 .13 
0.3kO.111 

0.5I1±'o·13 
0.29±,O.22 

0.07.t.0.01l 
0.00 

0.35.t.0. H 
0.20.t.0.09 

0.00 
1.00 

1.00 

1.00 
0.69.t.0.25 

0.75±,O.1i2 

0.00 

0.11010.09 
0.23±,O.06 

0.24.t.0.11 
0.21;t0.12 

0.09±0.08 
0.12.t.O.',5 

0.00 
0.00 

0.00 
0.01.t.0.02 

0.00 
1.00 

1.00 

0.67.t.0.53 
0.31.t.0.25 

0.50.t.0."9 

0.00 

No. of 
11,m... 

13 
112 

1 
8 

2 
o 

30 
273 

9 

" 
II 
1 

2 
13 

o 
2 

o 
o 

1 
3 

3 
2 

o 
o 

Juveniles 
PrODOrUon Alive 

Initial 96-br 

1.00 
0.93.t.O.08 

1.00 
0.92.t.0.19 

1.00 

0.53.t.0.18 
o. 10.t.O. 011 

0.89.t.0.20 
0.00 

1.00 
1.00 

1.00 
0.23.t.0.23 

1.00 

1.00 
0.67±0.53 

1.00 
1.00 

0.8510 .19 
O. 55.t.O. 15 

0.85.t.0.26 
O. 5/3.t.0. 311 

0.50.t.0.69 

o. 10.t.0. 11 
0.00 

0.00 
0.00 

1.00 
1.00 

0.00 
0.00 

1.00 

1.00 
0.33±,O.53 

0.67.t.0.53 
1.00 



bass and white perch post-yolk-sac larvae at the plant intake in 1975 was 

0.81 and 0.56, respectively, compared with 1976 values of 0.81 and 0.62. 

Survival of the Norone post-yolk-sac larvae and of bay anchovy juveniles at 

96 hours was slightly higher at the intake in 1976 than in 1975 studies. 

This is possibly indicative of improved collection and handling techniques. 

Control survival was generally higher for juveniles than for other life 

stages, with an initial survival at the intake of 100 percent for all spe

cies except bay anchovy and the herrings. 

Initial survival at the discharge was high for most species and life stages. 

Survival at 96 hours was high (55-81 percent) for Atlantic tomcod yolk-sac 

larvae and Morone juveniles. Bay anchovy and clupeid 96-hour survival was 

low (0-1 percent) at the discharge, and Morone post-yolk-sac survival was 

intermediate (21-23 percent). 

Latent survival at the discharge station was similar to that at the intake 

(Figures 4.1-4 to 4.1-6). Analysis of latent survival focused on the number 

of fish that were intially alive after collection. Figures 4.1-4 through 

4.1-6 represent the proportion of that number surviving at the indicated 

times. Survival of Morone post-yolk-sac larvae at both stations decreased 

rapidly during the· first 12 hours following collection, then leveled 

off and decreased only slightly thereafter. The similarity of the curves 

for intake and discharge samples indicates that most of the latent mortality 

results from damage during sample collection, transfer, and holding. 

Juvenile Morone suffered almost no damage from the sampling process, 

as indicated by very high latent survival (Figure 4.1-5), 
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'Figure 4.1-4. Lcitent survival of striped bass post-yolk-sac larvae collected at the intake and discharge of' 
the Bowline Point plant, 1976. 
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Figure 4.1-6. Latent survival of white perch post-yolk-sac larvae collected at the Bowline Point 
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4.1.3.2 Thermal Effect on Survival 

Survival of striped bass larvae collected at the plant discharge was lower 

in 1916 (0.54) than in 1915 (0.14). Similarly, white perch survival at the 

discharge was 0.33 in 1976 compared with 0.68 in 1975. This apparent anomaly 

results primarily from differences in thermal exposure of the larvae during 

the two years. During 1916, 30 percent of the striped bass post-yolk-sac 

larvae and 45 percent of the white perch collected from the plant discharge 

had been exposed to temperatures exceeding 30 C. Less than 1 percent of the 

larvae of each of these species was collected at discharge temperatures 

exceeding 30 C in the 1915 studies. The difference was caused by lower am

bient temperatures and lower thermal loading by the plant during the 1915 

entrainment season of Morone. 

Survival of the five most abundant species at the Bowline Point discharge is 

summarized in TablE! 4.1-5 as a function of exposure temperature. Although 

the number of organisms is in many cases small, the trend is clear. Sur

vival decreases stE!adily with increase in discharge water temperature above 

30-33 C. This observation is consistent with the results of laboratory 

studies of fish larvae thermal tolerance (Ecological Analysts 1911a) and 

with the results of field studies at the Roseton Generating Station 

(Ecological Analysts 1911b). The laboratory data indicate that thermally 

induced death of ~~ and clupeids begins at exposure temperatures of 

31-33 C (10-to-30-rninute exposures). Mortality increases rapidly at higher 

temperatures. 

Ecological Analysts is currently studying the thermal tolerance of Atlantic 

tomcod larvae. Preliminary data indicate that the TL50 for larvae of this 

species is near 25 C at acclimation temperatures of about 2-4 C. Discharge 
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TABLE 4.1-5 SURVIVAL OF ICHTHYOPLANKTON AT THE BOWLINE POINT DISCHARGE AS A FUNCTION OF TEMPERATURE EXPQSURE 

tOlk-sgc Larva~ fost-yolk-sac Laryae Juveniles 
No. of No. of No. of 

Taxa Temo. (C> Fish ps(a) 'tru!m~ Fish -.flL Temp. (C> Fish ~ 

Striped bass 29 .. 0-29.9 0.00 19.0-29.9 146 0.62 29.0-29.9 9 1.00 
30.0-32.9 30.0-32.9 2l& 0.54 30.0-32.9 23 0.96 
33.0-35.9 1 0.00 33.0-35.9 39 0.21 33.0-34.9 10 0.80 

White perch 29.0-29.9 1 0.00 21.0-29.9 23 0.52 29.0-29.9 5 1.00 
30.0-32.9 30.0-32.9 7 o. ll& 30.0-32.9 1 0.00 
33.0-35.9 33.0-35.9 12 0.08 33·0-35.9 2 1.00 

Clupeids 19.0-29.9 19.0-29.9 58 0.28 29.0-29.9 1 0.00 
30.0-32.9 30.0-32.9 6 0.11 30.0-32.9 3 0.00 
33.0-35.9 33.0-35.9 19 0.00 33.0-35.9 

Bay anchovy 24.0-29.9 24.0-29.9 29 0.03 
30.0-32.9 30.0-32.9 120 0.00 30.0-32.9 48 0.23 
33.0-35.9 17 0.00 33.0-35.9 911 0.00 33.0-35.9 225 0.07 

Atlantic tomcod 9.0-13.9 143 0.94 9.0-13.9 17 0.29 9.0-13·9 

(a) Ps = initial proportion surviving. 

Note: Dashes indicate no data available. 



temperatures above 20 C would not normally be encountered at the Bowline 

Point plant during the peak tomcod entrainment season and thermal contribu-

tions to entrainment mortality of Atlantic tomcod are therefore not antici-

pated. 

4.1.3.3 ~_mates of Entrainment Survival 

The effect of thE! plant on survival of ichthyoplankton was estimated through 

comparison of intake and discharge results. Intake survival was considered 

a control becausE! organisms collected in intake samples were not subjected 

to the plant, although they were subjected to handling and collection as in 

the discharge collections. Differences between intake and discharge survi-

val were tested for significance. Entrainment survival was calculated as: 

s (%) = Ru x 100 
PI 

where 

PI = proportion surviving at the intake 

PD = proportion surviving at the discharge. 

Entrainment survival estimates were made using initial survival data (Table 

4.1-6) for larval striped bass, white perch, clupeids, and Atlantic tomcod 

since latent effelJts of entrainment for intake and discharge were very simi-

lar for the two groups in this and other studies (Ecological Analysts 1976; 

Lauer et al. 1974). When tested for significance using a one-sided test of 

the difference in two proportions at the a = 0.05 level, latent effects of 

entrainment were not found to be significant for these groups. However, 

4.1-20 



TABLE 4.1-6 ESTIMATED ENTRAINMENT SURVIVAL OF ICHTHYOPLANKTON AT THE BOWLINE POINT PLANT. 1916 

Taxa 
Iolk-~ac Larva~ fQ§t-yolk-sac Larvae Juveniles 

'Lemp. (e) .§..{!l(a) Temp. (e) ~ Temp. (e) ~ 

Striped bass 29.0-29.9 19.0-29·9 11 29.0-29.9 89 (NS) 
30.0-32.9 30.0-32.9 61 30.0-32.9 90 (NS) 
33.0-35.9 33.0-35.9 26 33.0-34.9 10 

White perch 29.0-29.9 21.0-29.9 84 (NS) 29.0-29.9 100 
30.0-32.9 30.0-32.9 23 30.0-32.9 
33·0-35.9 33·0-35.9 13 33·0-35.9 

Clupeids 29.0-29.9 19.0-29.9 80 (NS) 29.0-29.9 
30.0-32.9 30.0-32.9 49 (NS) 30.0-32.9 
33.0-35.9 33.0-35.9 0 32.9-35.9 

Bay anchovy 29.0-29.9 24.0-29.9 NE 24.0-29.9 
30.0-32.9 30.0-32.9 NE 30.0-32.9 NE 
33.0-35.9 33·0-35.9 NE 33.0-35.9 NE 

Atlantic tomcod 9.0-13.9 100 (NS) 9.0-13.9 54 9.0-13·9 

(a) S = Entrainment survival based on initial survival at intake and discharge. 

Note: Dashes indicate sample size at intake or discharge <5. 
NS indicates survival at the discharge not significantly lower than that at the intake 

for a one-tailed t-test at the a = 0.05 level: 

z = PI - Po 

l-PI(l - PI) + PD(l - PO>]1/2 
nI nO 

NE indicates that no estimate of entrainment survival was made for reasons described 
in the text. 



latent survival of striped bass juveniles was significantly lower at the 

discharge than at the intake station. Survival at 24 hours following col

lection was selected as the best estimate of the total effect of entrainment 

on striped bass juveniles on the basis of subjective analysis of the shapes 

of the latent survival curves (Figure 4.1-5). The discharge survival curve 

appeared to level at 24 hours, presumably indicating that the effects of 

entrainment were fully accounted for by this time. The 24-hour data were 

used in the calculation of entrainment survival for juveniles. Estimates of 

entrainment survival were not made for bay anchovy larvae and juveniles 

since latent effects appeared to be significant but were not easily quanti

fied due to the rapid die-off of all organisms at both intake and discharge. 

The 1976 data for bay anchovy juveniles suggest, however, that entrainment 

mortality is probably high for this species. 

Survival is generally high at discharge temperatures below the upper thermal 

tolerance limits of the organisms. Striped bass post-yolk-sac larvae sur

vival was 77 percent at discharge temperatures below 30 C, but decreased to 

26 percent at exposure temperatures between 33 and 36 C. No significant 

difference was found between intake and discharge survival at low exposure 

temperatures for white perch or clupeid post-yolk-sac larvae. Survival of 

these species was, however, very low (0-13 percent) at discharge tempera

tures above 33 C. 

Results for the ~~ spp. support those obtained in 1975. Entrainment 

survival of striped bass larvae estimated from the 1975 sampling was 91 per

cent. More than 9~; percent of these larvae were exposed to discharge tem

peratures below 28 C. No significant difference between intake and dis

charge survival was found for white perch larvae in 1975. 
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The data collected at the Bowline Point plant indicate that thermal exposure 

(time-temperature) is the primary factor influencing survival of entrained 

fish larvae. Mechanical damage from entrainment appears to be of minor im

portance under normal plant operating conditions, and may account for ap

proximately 0-22 percent mortality of post-yolk-sac larvae of stripEld bass 

and wr.ite perch. The dramatic decrease in larval survival at exposure tem

perat~res exceeding critical tolerance limits demonstrates the need for 

careful consideration of the exposure conditions occurring, or those likely 

to occur, in power plant circulating water systems for proper interpretation 

and prediction of entrainment impact. 
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4.2 ZOOPLANKTON 

4.2.1 Introdyction 

Studies were conducted at the Bowline Point Generating Station duri,ng 1976 

to determine the survival of zooplankton entrained by the plant circulating 

water system. This work was a continuation of experimental studies on 

zooplankton survival begun in 1975. 

Survival of zooplankton was determined in samples collected from the intake 

and discharge of the condenser cooling-water system. The intake samples 

served as a control on the contribution of the sampling process to the mor

tality observed at the discharge station. Survival was determined immedi

ately following collection and at several time intervals up to 96 hours 

thereafter. 

Zooplankton was divided into two basic groups for 'study: macrozooplankton 

and microzooplankton. The differences in size range and abundance of the 

two groups required slightly different procedures for studying their sur

vival. Macrozooplankton studies emphasized Gammarus spp., Monocu:odes 

spp., Neomysis spp., and Corophiym spp. M1crozooplankton studies emphasized 

selected species of copepods, rotifers, cladocerans, and molluscan larvae. 

Samples were collected seasonally in 1975 and semimonthly in 1976 to 

provide comprehensive coverage of seasonal variations in species composition 

and ambient physical-chemical conditions. 

4.2-1 



4.2.2 Macrozooplankton 

4.2.2.1 ~~ 

4.2.2.1.1 Collection Methods 

In order to determine the involvement and survival of macrozooplankton in 

the Bowline Point plant once-through cooling system, samples were collected 

from both the intake and discharge of the plant. Sample collection usually 

occurred after sunset, cOinciding with high densities of organisms. Samples 

were collected by pumping known volumes of water into larval collection 

tables at a rate of 500-800 liters/minute. Sampling duration was either 15 

or 30 minutes depending on the densities of organisms. The time of sampling 

and the respective water temperatures were recorded for each sample in 1975. 

In addition, pH, conductivity, and dissolved oxygen were recorded in 1976. 

4.2.2.1.2 Experimental Methods 

Samples were returned to the onsite laboratory for sorting and enumeration. 

The criteria for the evaluation of the physiological condition of the organ

isms are as follows: 

Live Animal shows normal behavior unique to the species. 

Dead - Animal shows no vital life signs or response to a stimulus 

(cessation of pleopod beating indicates death of Gammarus spp.) 

Stunned - Ab,errant swimming behavior or unable to swim (applicable only 

to Gammarus spp.). 

The live and stunned organisms were removed from the sample for incubation 

within 1.5 hours of collection. Dead organisms were enumerated, removed, 

and preserved in a 5 percent formalin solution for speciation at a later 
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time. The remainder of the sample was preserved in a 5 percent formalin 

solution for sorting, enumeration, and species identification. 

Special incubation methods were followed for Gammarus spp., ~~ spp., 

and. dipteran larvae. Gammarus spp. were limited to a maximum of 10 organ

isms per incubation dish to reduce competition and predation. The Gammarus 

spp. dishes were provided with Tetra Min fish food and cleaned at 24-hour 

intervals. Chaoborus spp. and other Diptera were incubated with not more 

than 15 organisms per dish. Each dish was covered to prevent the escape of 

any emergent adults. Other organisms were incubated when present in suffi

cient numbers with not more than 10 organisms per dish. All dishes were 

maintained at river ambient temperature. 

Latent effects observations were made at approximately 6, 12, 24, 48, 72, 

and 96 hours after collection by counting the live, stunned, and dead organ

isms. During 1976, the 6-hour and 12-hour observations were omitted. The 

dead organisms were removed and preserved in 5 percent formalin. After the 

96-hour observation, all remaining organisms were preserved in 5 percent 

formalin for later identification. 

4.2.2.1.3 Statistical Methods 

The analysis of entrainment survival involved the determination of survival 

at the intake and discharge. When the combined sample sizes in both the 

intake and discharge samples were 20 or greater, intake and discharge sur

vival was then determined as the proportion of the combined sample size 

found alive. 
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Discharge survival was compared statistically with intake survival using the 

binomial test for differences in proportions (Sokal and Rohlf 1969). The 

null hypothesis, 

Ho P1 = P2 

where 

P1 = proportion surviving in intake sample 

P2 = proportion surviving in discharge sample 

is tested using the test statistic 

(4.2-1) 

where n1 and n2 are the respective sample sizes, and the constant 820.8 rep-

resents the parametric variance of a distribution of arcsine-transformed 

proportions. This statistic is compared to the critical value t a (n1+n2-2) 

of a one-tailed t-distribution of (n1+n2-2) degrees of freedom at a signifi-

cance level a = 0.05. When ts exceeds t a (n1+n2-2)' the null hypothesis is 

rejected, and the alternate hypothesis, H1 : P1>P2, is accepted; i.e., in-

take survival significantly exceeds discharge survival. When either n1 or 

n2 was less than 20, no statistical comparison was made. 

The binomial test for differences in proportions was utilized for comparison 

of intake and discharge survival initially and at 96 hours. The initial 

survival proportions were calculated from the total counts of live (includ-

ing stunned) and dead organisms in the initial samples. The 96-hour propor-

tions, however, were determined from the cumulative number of dead organisms 
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removed from the cultures and the initial numbers cultured. Thus, in the 

96-hour case, sample sizes were generally smaller than in the initial case. 

Er.trainment mortality estimates were calculated using the equat~on: 

Percentage Mortality = (1 - ~) x 100 percent (4.2-2) 

where the ratio of P2 to P1 represents the proportion surviving in the 

discharge sample corrected for control (intake) mortality. Discharge sur-

vival (P2) represents the combined probability of surviving the entrainment 

process and the sampling process. Assuming no interaction between the two 

processes: 

(4.2-3) 

where 

Ps = probability of surviving sampling, and 

Pe = probability of surviving entrainment. 

Intake survival (P1) is used as an estimate of ps. The ratio of P2 to P1 

then represents the probability of surviving entrainment, since 

~ = (ps)(Pe) = Pe 
P1 Ps 

The probability of ~ surviving entrainment (entrainment mortality) is then 

determined using Equation 4.2-2. 
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4.2.2.2 Results 

4.2.2.2.1 Intake and Discharge Survival 

Initial survival bf the four major macro zooplankton species at the intake 

and discharge is shown in Table 4.2-1 for 1975, where results of multiple 

samples collected over short periods of time were combined to give three 

distinct seasonal samples. Table 4.2-2 contains 1976 data. Survival data 

were provided for c!ases in which intake and discharge sample sizes were 20 

or larger for a given species. 

Intake and discharge survival was generally high (75-100 percent) for all 

species over the entire range of thermal exposures. In most cases survival 

was only slightly lower at the discharge than at the intake. 

Entrainment mortality estimates for y. daiberi in 1975 and 1976 are graphic

ally plotted versus discharge temperature in Figure 4.2-1. Also plotted are 

predicted thermal mortality curves derived from laboratory thermal tolerance 

studies (see Subsection 4.2.3.3). Entrainment mortality ranged from 0 to 

13.8 percent over a wide range of discharge temperatures up to 36 C. 

No trends in entrainment mortality were apparent over the range of discharge 

temperatures examined. 

In several cases tn both 1975 and 1976, discharge survival exceeded intake 

survival at discharge temperatures from 11 to 37 C, reflecting the experi

mental variability involved in sampling. This variability is attributed to 

the small sample ;3izes tested, natural variability in the entrained popula

tions, and experimental error (the assumption that mortalities due to sam

pling at the intake and discharge are equivalent may not always hold). 
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TABLE 4.2-1 EVALUATION OF MACRO ZOOPLANKTON INITIAL (O-HOUR) SURVIVAL DATA AT THE BOWLINE POINT PLANT, 1915 

I~mD~r~tYr~ H~nge (C} 
Taxon Date_ Intake Discharge Intake 

Gammarus daiberi 29 JUL - 5 AUG 27.0-28.5 35.0-37.0 68.7 
29 SEP - 1 OCT 19.5-20.0 23.5-28.5 97.2 
16 DEC - 16 DEC 5.4- 6.0 11. 3-11. 4 80.4 

MonoQylodes edwards! 29 JUL - 5 AUG 27.0-28.5 35.0-37.0 61.7 
29 SEP - 1 OCT 19.5-20.0 23.5-28.5 76.1 
16 DEC - 16 DEC 5.4- 6.0 11.3-11.4 100.0 

ChaobQ!'U.:i Dunct1nennis 29 JUL - 5 AUG 27.0-28.5 35.0-37.0 92.9 

Note: * indicates survival at the discharge significantly lower than that at 
the intake at the a = 0.05 level for a one-tailed t-test. 

PTrQent SYr~i~al 
n1) Discharge (n2) 

(96) 74.6 (59) 
( 141) 94.4 (72) 
(102 ) 92.0 (25) 

(175 ) 76.4 (106 ) 
(138) 55.4 (121) 
(23) 95.9 (49)* 

(896) 91.8 (549) 



TABLE 4.2-2 EVALUATION OF MACRO ZOOPLANKTON INITIAL (O-HOUR) SURVIVAL AT 
THE BO"dLINE POINT PLANT, 1976 

I~m:Q~rgtl.U::~ { Cl ferQ§nt S~rvival 
Taxon ~lL Intake Discharge Intake (n 1 ) Discharge (n2) 

Qg!!lmgr!J~ 8 MAR 3.2 12.4 97.1 (35) 100.0 (34) 
diil,.:i.b~ri 10 MAY 15.8 25.2 97.6 (128) 92.1 (166)* 

24 MAY 16.5 23.5 90.2 ( 103) 95.9 (199) 
21 JUN 25.0 32.0 97.6 (217 ) 84.1 (82)* 
12 JUL 26.0 30.3 99.2 (253) 94.7 (208)* 
26 JUL 24.5 34.0 99.1 (446) 96.2 (106)* 

9 AUG 25.0 32.0 99.0 (715) 94.9 (99)* 
23 AUG 26.0 35.0 98.7 (330) 98.1 ( 109) 

1 NOV 10.0 20.9 77.2 (22) 95.5 (68) 
15 NOV 7 . 1 19.6 95.1 ( 143) 89.3 (131)* 
6 DEC 3.6 16. 1 90.0 (20) 83.3 (36) 

t1QnQQl.llod~~ 22 MAR 5.3 8.8 100.0 ( 103) 96.0 (151)* 
s:gilgrQ~.:i. 5 APR 9.8 16.8 89.8 ( 178) 82.8 (35) 

23 AUG 26.0 35.0 96.7 ( 61) 95.5 (45) 

CorQQb..:i.l.lm 15 NOV 7 . 1 19.6 100.0 (23) 92.0 (50)* 
t!Jberculatl.lm 

t:lS:Q!!l:l~.:i.§ 26 JUL 24.5 34.0 85.7 (28) 39.3 (33)* 
gmer;!,Qgng 9 AUG 25.0 32.0 72.5 (40) 67. 7 (59) 

13 SEP 23.5 33.0 85.1 (74) 67.2 (55)* 
27 SEP 21.0 29.0 91.8 <37 ) 88.1 (76) 

4 OCT 18.9 28.3 89.0 (64) 83.3 ( 102) 

Cb.goQQr!J§ 12 JUL 26.0 30.3 98.2 (288) 93.8 (180)* 
QYOQtj,gs:rm.:i.t;! 26 JUL 24.5 34.0 96.0 (75) 96.0 ( 102) 

9 AUG 25.0 32.0 94.2 (87) 87.5 (32) 
23 AUG 26.0 35.0 97.9 ( 147 ) 90.9 (33) 

Note: * indicates that discharge survival was significantly lower than 
intake survival at the a = 0.05 level for a one-tailed t-test. 
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For purposes of Llustration, in those cases where discharge survival 

exceeded intake survival, the differences between intake and discharge sur

vival in relation to discharge survival were calculated, and indicated as 

negative percentage mortalities in Figure 4.2-1. (Based on this method of 

calculation, the maximum negative percentage mortality obtainable is 100 

percent, and would occur in cases where intake survival was zero and dis

charge survival Wc:S some value greater than zero.) Initial negative mortal

ities as high as 19 percent were observed for ~. daiberi. 

Entrainment mortality estimates for.£. punctipennis in 1975 and 1976 are 

graphically plotted versus discharge temperature in Figure 4.2-2. At dis

charge temperatures up to 36 C, entrainment mortality never exceeded 7.2 

percent. 

Survival of H. ~ricana at the plant discharge was lower than for all other 

species in four of the five collections during 1976. Survival of this spe

cies was significantly reduced by passage through the plant on two dates 

when discharge temperatures exceeded 33 C (Figure 4.2-3). At discharge tem

peratures below 33 C, entrainment mortality estimates never exceeded 6.6 

percent. 

Initial survival of other species was similar to that of ~. daiberi. Dis

charge survival was always high, never falling below 80 percent. 

Latent entrainment survival data for macrozooplankton species for 1975 and 

1976 are shown in Tables 4.2-3 and 4.2-4, respectively. Latent mortality 

estimates for~. daiberi ranged from 0 to 48 percent (Figure 4.2-4). Latent 

mortalities detected at discharge temperatures of 25-35 C were statis

tically significant, although several exceptions occurred. In three out of 
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TABLE 4.2-3 EVALUATION OF MACROZOOPLANKTON(a) LATENT (96-HOUR) SURVIVAL DATA AT THE BOWLINE POINT PLANT, 1915 

TemQerature H§ng~ {~l ferc~nt Suryhal 
Taxon Date Intake Discharge Intake (nl) Discharge (n2) 

Gammarus daiberi 29 SEP - 1 OCT 19.5-20.0 23.5-28.5 83.1 (1]) 71.0 (31) 

Monoculodes edwardsi 29 JUL - 5 AUG 21.0-28.5 35.0-37.0 50.0 (40) 65.5 (29) 
29 SEP - 1 OCT 19.5-20.0 23.5-28.5 22.4 (49) 30.6 (49) 

Chaoborus nunctioennis 29 JUL - 5 AUG 21.0-28.5 35.0-31.0 55.1 (285) 60.3 (199) 

(a) Latent survival is the proportion of organisms initially alive that survive to 96 hours. 



TABLE 4.2-4 EVALUATION OF MACRO ZOOPLANKTON LATENT(a) (96-HOUR) SURVIVAL 
DATA AT THE BOWLINE POINT PLANT. 1976 

IemQ§rgj;,ure ~ C} E~rQ§nt Survival 
Taxon J2.a~ Intgk§ Discharge Intake ~ Discharge (n2) 

Qgmmgru~ 8 I'1A.R 3.2 12.4 89.6 (29) 100.0 (28) 
dg;!.Q§ri 10 I'1A.Y 15.8 25.2 86.7 (53) 45.0 (20)* 

24 HAY 16.5 23.5 15.0 (20) 37.1 (35) 
21 ,JUN 25.0 32.0 67.7 (62) 55.8 (34) 
26 ,JUL 24.5 34.0 90.9 (33) 96.4 (28) 

9 AUG 25.0 32.0 85.2 (34 ) 65.0 (20)* 
23 AUG 26.0 35.0 96.4 (28) 71.4 (21) * 
15 NOV 7 . 1 19.6 72.1 ( 61) 65.0 (60) 

MonocUloQSl:;1 22 I'1A.R 5.3 14. 1 90.0 (70) 94.8 (58) 
edwgrdsi 5 APR 7.8 16.8 35.8 (53) 62.0 (29) 

i:lSlQmy§;!.§ 9 AUG 25.0 32.0 23.8 (21 ) 17 .3 (23) 
gm~r;!.cgng 27 :3EP 21.0 29.0 60.8 (23) 65.7 (35) 

4 OCT 18.9 28.3 47.0 (34) 55.5 (36 ) 

Cb.gQQQrlJS 12 ,JUL 26.0 30.3 40.5 (37 ) 60.5 (38) 
Ql.mQtj,Q~nn;i.§ 26 ,JUL 24.5 34.0 70.5 (34) 88.3 (43) 

9 AUG 25.0 32.0 46.6 (30) 76.1 (21) 

23 AUG 26.0 35.0 52.7 (36) 50.0 (26) 

(a) Latent survival is the proportion of organisms initially alive that 
survive to 96 hours. 

Note: * indicates ':hat discharge survival was significantly lower than 
intake survival at the a = 0.05 level for a one-tailed t-test. 
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nine cases, intake survival was less than discharge survival, resulting in 

calculated negative mortalities up to -60 percent. No latent mortalities 

were detected for the other species tested. 

4.2.2.3 Discussion 

The upper thermal tolerances of three key macrozooplankters, B. americana, 

~. daiberi, and ~. llunctipennls, were examined in laboratory studies 

(Ecological Analysts 1977). The results of multiple experiments with each 

species were combined to form multiple linear regression models designed to 

predict thermal mortality given ambient or acclimation temperature, exposure 

duration, and test temperature. The results of the three models formed are 

presented in Table 4.2-5. 

The ther~al mortality models may be employed to predict the thermal compo

nent of entrainment mortality under a multitude of ambient temperature and 

plant operational conditions. However, for simplicity, two sets of condi

tions were selected to conservatively represent typical midsummer entrain

ment conditions. The regression models were solved for an ambient tempera

ture of 25 C, and exposure durations of 10 and 30 minutes. Since entrain

ment durations vary from about 5.3 to 7.4 minutes at the Bowline Point plant 

(depending on pump mode), the conservative 10-minute exposure duration re

flects the actual c:onditions. The 30-minute duration was selected to simu

late the exposure duration typical of the entrainment sampling procedure, 

where entrained organisms were retained approximately 30 minutes at elevated 

temperatures in thE! sampling device. The predicted mortality curves re

sulting from these two sets of conditions are shown in Figures 4.2-1, 4.2-2, 

and 4.2-3, along with the empirical entrainment mortality data presented in 

Subsection 4.2.2.2. 
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TABLE 4.2-5 RESULTS OF MULTIPLE LINEAR REGRESSION MODELS PREDICTING 
THERMAL MORTALITY FOR GAMMARU~ D,IBERI, CHAOBORUS ~
PENNIS. AND NEOMYSIS AMERICANA(a 

where 

bO = Y intercept 
x1 = acclimation temperature (C) 
x2 = log exposure duration (minutes) 
x3 = test temperature (C). 

Neomvsis americana 

.1. 

2 
3 

R2 = 0.81; standard error of regression = 1.459; F(2 15) = 14.53;· 
bO = -26.02; standard error of bO = 5.742 (variable ~1 ,not included 

for li. americana, tested only at 23-25 C). 

3.481 
0.822 

Standard Error of bi 

1.491 
0.154 

Computed t-yalue 

2.334· 
5.319* 

Gammarus daibeci 

.1. 

1 
2 
3 

R2 = 0.87; standard error of regression = 1.22; F(3,44) = 47.32;* 
bO = -32.15; standard error of bO = 3.554. 

-0.2165 
1.868 
1.071 

Standard Error of bi 

0.0737 
0.546 
0.090 

Computed t-yalu~ 

-2.939* 
3.423* 

11. 853* 

Chaobocus punctipennis 

R2 = 0.79; standard error of regression = 1.224; F(3,42) = 23.21;* 
bO = -29.09; standard error of bO = 4.363. 

.1. 

1 
2 
3 

0.248 
1.566 
0.636 

Standard Error of bi 

0.0688 
0.646 
0.0785 

(a) Source: Ecological Analysts (1977). 
Note: * indicates significant at = 0.05. 

Computed t-yalue 

3.609* 
2.423* 
8.106* 



Discharge temperatures in 1975 and 1976 were less than temperatures expected 

to lead to appreciable mortality for~. daiberi and £. punctioennis. Based 

on the 10-minute exposure curves, little thermal mortality of ~. daiberi 

would be expected at temperatures below 37 c. The equivalent critical 

threshold temperature for £. punctipennis was 40 C. The low levels of en

trainment mortality observed in 1975 and 1976 for these species were there

fore not related to temperature. 

In contrast, the critical threshold temperature for N. americana was approx

imately 32 C, based on the 10-minute exposure curve. At discharge tempera

tures above 32 C, entrainment mortality rapidly increased, following the 

predicted curve. At discharge temperatures below 32 C, mortality of li. 

americana was very low and independent of temperature. 

As mentioned in Subsection 4.2.2.2, ~. daiberi sustained latent entrainment 

mortalities which were statistically significant at discharge temperatures 

of 25-35 C. The occurrence of these latent mortalities suggests that the 

thermal tolerance mOdels described above underestimate the combined initial 

and latent entrainment mortality of~. daiberi, in some cases, despite the 

fact that the models were derived from 24-hour latent observations. 

In conclusion, initial entrainment mortality estimates for major macrozoo

plankton species range from 0 to 15 percent (presumably due to mechanical or 

pressure stresses) at discharge temperatures below upper lethal thermal 

thresholds as determined from laboratory studies. However, at temperatures 

above the critical threshold for each species, dramatic increases in mortal

ity are expected. With the exception of N. americana, this threshold lies 

at or above 37 C during midsummer. Since discharge temperatures remained 

below that level during sampling in 1975 and 1976, little initi;l mortality 
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was observed, except for ft. americana. One species, ~. daiberi, displayed 

latent entrainment mortalities generally less than 25 percent (although in 

one case the latent value was 48 percent) at discharge temperatures of 25-

35 C, below the predicted threshold. The occurrence of latent mortalities 

suggests the synergistic effects of temperature and prolonged sampling expo

sure or of temperature and other entrainment stresses in the case of ~. 

daiberi. ~o latent effects were demonstrated for any other species. 

4.2.3 Microzooolankton 

4.2.3.1 Methods 

4.2.3.1.1 Collection Methods 

Microzooplankton samples were collected at both the intake and discharge 

sites by pumping water (using a Midland Midwhirl 4-in. centrifugal pump) 

directly into a 76-p mesh plankton net suspended in a tank of water. The 

volume of the sample, determined with a 90 0 V-notch weir or an in-·line 

flowmeter, depended upon organism abundance and detrital load. 

4.2.3.1.2 Exper1mental Methods 

The volume of the net concentrate was adjusted to 800 ml. From each 

thoroughly mixed sample, numerous 5-ml aliquots were removed and incubated 

for initial and latent effects observations. Each aliquot was placed in an 

incubation dish to which 5 ml of filtered river water was added. During 

1975, three of the aliquots were observed initially and at 6, 12, 24, 48, 

72, and 96 hours following collection; in 1976, the 6-, 12-, and 96-hour 

observations were omitted. The dishes were covered to prevent evaporation 

and maintained at ambient river water temperature. After the subsamples 
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for incubation were removed, the remaining sample was preserved in a 5 per

cent formalin solution and labeled. 

The initial and latent effects observations were made at 25 and 40X magni

fications. The dead organisms were identified and counted at each observa

tion. The criterion for death was the failure of an organism to respond to 

a gentle probing stimulus. After the count was completed, the aliquot was 

preserved in a :; percent formalin solution and labeled. Total population 

counts for each aliquot were made at a later date. 

4.2.3.1.3 Statistical Methods 

The analysis of entrainment survival involved the determination of survival 

at the intake and discharge. The survival data of the three replicate 5-ml 

aliquots were combined for statistical analysis as described in Subsection 

4.2.2.1.3. 

Initial and latent (48-hour) survival at the intake and discharge were com

pared for each sample date. Studies in 1976 were originally designed to 

observe the differences in survival throughout 72 hours. Data obtained 

after 48 hours of latent observations were of questionable value due to 

predation and thE! rate of decay of dead organisms and their subsequent loss 

from cultures. For this reason, only data obtained during the first 48 

hours of latent observations were considered for statistical comparison. 

4.2.3.2 Resu~ 

4.2.3.2.1 Intake and Discharge Survival 

Initial survival of microzooplankton species at the intake and discharge is 

shown in Table 4.2-6 for 1975, where results of multiple samples collected 
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TAB~E 4.2-6 EVALUATION OF MICRO ZOOPLANKTON INITIAL (O-HOUR) SURVIVAL DATA 
AT THE BOWLINE POINT PLANT. 1975 

Temperature (C) Percentage Suryival(a) 
Intake (nl) Discharge (n2) Date Intake Discharge 

Total Microzooplankton 

29 JUL - 5 AUG 26.0-28.0 35.0-37.0 
29 SEP - 1 OCT 20.0-20.0 27.5-29.0 
16 DEC - 17 DEC 5.5-6.0 11.0-11.0 

76.3 (9,190) 
63.2 (625) 
72.9 (1,330) 

Cope pod Nauplii 

29 JUL - 5 AUG 26.0-28.0 35.0-37.0 
29 SEP - 1 OCT 20.0-20.0 27.5-29.0 
16 DEC - 17 DEC 5.5-6.0 11.0-11.0 

77.2 (7,764) 
40.4 (156) 
73.4 (791) 

Eurytemora affinis 

29 JUL - 5 AUG 26.0-28.0 35.0-37.0 
16 DEC - 17 DEC 5.5-6.0 11.0-11.0 

92.0 
82.9 

Acartia tonsa 

29 JUL - 5 AUG 26.0-28.0 35.0-27.0 75.9 

Halicyclops fosteri 

29 JUL - 5 AUG 26.0-28.0 35.0-37.0 
29 SEP - 1 OCT 20.0-20.0 27.5-29.0 

83.2 
79.5 

Bosmina longirostris 

29 JUL - 5 AUG 21.0-28.0 35.0-37.0 85.7 
29 SEP - 1 OCT 20.0-20.0 27.5-29.0 73.5 

Keratella cochlearis 

29 SEP - 1 OCT 20.0-20.0 27.5-29.0 32.1 
16 DEC - 17 DEC 5.5-6.0 11.0-11.0 53.7 

Notholca accuminata 

10 DEC - 12 DEC 5.5-6.0 11.0-11.0 71.9 

Gastropod Veliger 

29 Jt:L - 5 AUG 26.0-26.0 35.0-37.0 85.8 

(472) 
(82) 

(29) 

( 113) 
(327) 

(35) 
(49 ) 

(28) 
(41) 

(377) 

(162) 

56.8 (8,264)* 
63.7 (699) 
54.3 (792)* 

55.2 (7,093)* 
27.9 (136)* 
50.3 (529)* 

51.4 (107)* 
40.9 (22)* 

33.0 (91)* 

64.2 (67)* 
81.4 (312) 

50.8 (65)* 
85.5 (69) 

46.8 (77) 
62.9 (35) 

65.3 (150) 

63.3 (251)* 

(a) n1 and n2 represent intake and discharge sample Sizes, respectively. 

Note: * indicates survival at the discharge significantly lower than that 
at the intake at the a = 0.05 level for a one-tailed t-test. 



over short periods of time were combined to give three distinct seasonal 

samples. Table 4.2-7 contains 1976 data. Survival calculations were made 

in those cases wherl~ intake and discharge sample sizes from combined ali

quots were 20 or larger for a given taxon. 

During both 1975 and 1976, about three fourths of the intake-discharge com

parisons revealed reductions in discharge survival. The reductions (signifi

cant and nonsignificant) were distributed among the various species examined, 

and appeared not to be related to discharge temperatures. 

Combined initial and latent (4B-hour) survival data for micro zooplankton 

species in 1975 and 1976 are shown in Tables 4.2-B and 4.2-9, respectively. 

During both 1975 and 1976, about 60 percent of the intake-discharge compar

isons revealed reductions in discharge survival. As in the initial sample, 

the reductions were distributed among the various species examined and 

appeared not to be related to discharge temperatures. 

4.2.3.2.2 Entrainment Mortality Estimates 

Microzooplankton initial entrainment mortalities were calculated for those 

cases in which intake-discharge survival comparisons were made (Table 

4.2-10). Entrainment mortalities were also estimated from the 4B-hour data 

and are shown in Table 4.2-11. Mean initial entrainment mortalities calcu

lated for total microzooplankton were 17.3 and 4.5 percent for 1975 and 1976, 

respectively. Mean 4B-hour mortalities were 19.9 and 6.1 percent. 

Frequencies of occurrence of entrainment mortality levels obtained in 1975 

and 1976 are presented in Table 4.2-12. In 1976 over half of the calcu

lated mortalities were less than 10 percent in both initial and latent 
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TABLE 4.2-7 EVALUATION OF MICROZOOPLANKTON INITIAL (O-HOUR) SURVIVAL DATA 
AT THE BOWLINE POINT PLANT. 1976 

I~ml2~rala.n:~~ ! Q 2 Percentage Survival(a) 
Species Date Intake Discharge Intake (n,) Discharge (n2) 

Total micro-
zooplankton 8 MAR 3·2 12.4 53.4 (88) 54.0 (74) 

22 MAR 5.0 14.4 33.6 (520) 45.6 ( 171) 
5 APR 7.8 16.8 34.7 (92) 57.1 (42) 

26 APR 10.6 19.7 43.7 (990) 60.2 (680) 
10 MAY 15.8 25.2 70.9 (1,655 ) 38.9 (488)* 
24 MAY 16.5 23·9 69.8 (3,260 ) 45.8 (1,559)* 

7 JUN 18.7 27.6 60.9 (1,866) 38.3 (1,074)· 
21 JUN 24.5 33.0 60.0 (3,352) 56.6 (2,951)* 
12 JUL 25.1 29.1 75.7 (713) 79.0 (624) 
27 JUL 24.0 32.6 93.2 (1,323) 94.4 (3,507) 
9 AUG 25.0 32.0 88.0 (327) 80.4 (1,294)* 

23 AUG 26.0 35.0 96.6 (4,776) 87.0 (1,686)· 
13 SEP 23·5 33.0 92.3 (2,247) 89.0 (1,416)* 
27 SEP 21.0 29.0 96.9 (1,121) 93.0 (790)· 

4 OCT 18.9 28.3 96.6 (148 ) 91.5 (238)* 
25 OCT 12.8 24.8 70.5 (560) 60.9 (1,097)· 

1 NOV 10.0 21.6 59.7 (880) 49.0 (724)· 
15 NOV 7.2 19.9 63.1 (328) 58.2 (199) 
6 DEC 3·7 16.2 84.7 (1 ,060) 84.4 (954) 

Cope pod 
nauplii 22 MAR 5.0 14.4 32.5 (455) 43.0 ( 144) 

5 APR 7.8 16.8 22.2 (36) 57.1 (35) 
26 APR 10.6 19.7 43.1 (878) 60.7 (606) 
10 MAY 15.8 25.2 49.5 (452) 15.2 (230)' 
24 MAY 16.5 23·9 56.1 (837) 31.9 (244)· 
7 JUN 18.7 27.6 68.6 (1,118) 34.7 (492)* 

21 JUN 24.5 33·0 52. 1 (1,078) 42.2 (873)* 
12 JUL 2S .1 29.1 68.7 (326) 74.9 (271) 
27 JUL 24.0 32.6 92.3 (757) 94.5 (3,003) 
9 AUG 25.0 32.0 83.7 (129) 79.5 (1,101) 

23 AUG 26.0 35.0 97.2 (4,197 ) 88.5 (1,419)* 
13 SEP 23·5 33.0 93·2 (2,029) 91. 1 (1,303)· 
27 SEP 21.0 29.0 97.2 (993) 93.3 (661)* 

4 OCT 18.9 28.3 96.4 ( 114) 91.2 (194)* 
25 OCT 12.8 24.8 54.0 (50 ) 55.0 (423) 

1 NOV 10.0 21.6 63.2 (106) 59.7 (144) 
6 DEC 3·7 16.2 87.2 (836) 84.5 (692) 

(a) nl and n2 represent intake and discharge sample sizes, respectively. 

Note: "indicates survival at the discharge Significantly lower than that at 
the intake at the a = 0.05 level for a one-tailed t-test. 



TABLE 4.2-7 (CaNT.) 

IemQeratlJr~ {C} Percentage Survival(a) 
Species Date Intake Discharge Intake (nl) Discharge (n2) --

ElJrytewQra 
affinis 7 ,JUN 18.7 27.6 72.5 ( 51) 41.2 (80)* 

12 ,JUL 25.1 29.1 82.9 ( 41) 80.9 (21) 
27 JUL 24.0 32.6 97.2 (36) 96.6 (30) 

6 DEC 3.7 16.2 100.0 (43) 86.6 (30)* 

AcarUa 
tonsa 27 JUL 24.0 32.6 94.9 ( 158) 91.9 (62) 

23 AUG 26.0 35.0 90.6 (64) 71.4 (21)* 
27 SEP 21.0 29.0 96.7 ( 61) 86.0 (50)* 

!:I~l;icycloQs 
fosteri 10 MAY 15.8 25.2 94.0 (50) 82.0 (39)* 

7 JUN 18.7 27.6 88.0 (25) 75.5 (45) 
21 JUN 24.5 33.0 88.5 (87) 83·4 ( 121) 
25 OCT 12.8 24.8 96.6 (89) 91.3 (23) 

1 NOV 10.0 21.6 92.5 ( 67) 83.7 (43) 

Bosmina 
lQngirostr;i;;'l 7 JUN 18.7 27.6 91.5 (59) 93. 1 (44) 

21 JUN 24.5 33·0 85.8 (78) 75.9 (54) 
12 JUL 25.1 29.1 84.3 (32) 88.0 (50) 
25 OCT 12.8 24.8 97.1 (70) 75.0 (28)-

6 DEC 3·7 16.2 81.8 (77 ) 91.9 (124) 

Kerat~ld.a 

cochl~grl§ 10 MAY 15.8 25.2 85.9 (228) 56.9 (65)* 
24 MAY 16.5 23·9 78.7 (1,183) 64.9 (377)* 

7 JUN 18.7 27.6 22.1 (307) 24.7 (251) 
21 JUN 24.5 33.0 35.4 (708) 60.9 (801) 
25 OCT 12.8 24.8 50.6 (221 ) 49.6 (475) 

1 NOV 10.0 21.6 45.7 (485) 32.5 (375)* 
15 NOV 7.2 19.9 64.2 (95) 64.5 (62) 
6 DEC 3·7 16.2 26.1 (42) 58.8 (34) 

NotgolQa 
gccumingta 8 MAR 3.2 12.4 57.6 (26) 45.0 (20) 

24 MAY 16.5 23·9 73.2 (325) 28.2 (418)* 
21 JUN 24.5 33·0 77 .1 (752) 58.1 (564)* 

1 NOV 10.0 21.6 75.7 (66) 65.7 <35 ) 
15 NOV 7.2 19.9 50.0 (90) 40.6 (59) 

(a) nl and n2 represent intake and discharge sample sizes, respectively. 

Note: * indicates survival at the discharge significantly lower than that at 
the intake at the a = 0.05 level for a one-tailed t-test. 



Species 

Kell1QQttla 
lQDgl~glDg 

erii!.QblQm.l~ 
Qii!.l~Q1t:lQrY~ 

Pelecypod 
veliger 

Gastropod 
veliger 

Date 

24 MAY 
1 JUN 

21 JUN 

24 MAY 
21 JUN 

1 NOV 

27 JUL 
23 AUG 

12 JUL 
27 JUL 

TABLE 4.2-7 (CONT.) 

I§mg~rat!.![:~ (Q l 
Intake 

16.5 
18.7 
24.5 

16.5 
24.5 
10.0 

24.0 
26.0 

25.1 
24.0 

Discharge 

23.9 
27.6 
33.0 

23·9 
33.0 
21.6 

32.6 
35.0 

29.1 
32.6 

f~rQTntag~ ~Yr~1val(a) 
Intaken1) Discharge (n2) 

12.0 
59.5 
58.3 

65.1 
16.8 
64.7 

97 .1 
86.5 

88.6 
93.1 

(43) 
(42) 
(36) 

(43) 
(320) 
(34) 

(35) 
(52) 

(167 ) 
(96) 

42.0 
31.3 
38.4 

46.0 
64.0 
52.6 

98.3 
62.9 

97.5 
93.0 

(50)* 
(51)* 
(26) 

(50)* 
(300)* 
(38) 

(62) 
(54)* 

( 120) 
(115) 

(a) n1 and n2 represent intake and discharge sample sizes, respectively. 

Note: * indicates survival at the discharge significantly lower than that at 
the intake at the a = 0.05 level for a one-tailed t-test. 



TABLE 4.2-8 EVM,UATION OF MICRO ZOOPLANKTON COMBINED INITIAL AND LATENT 
(48-HOUR) SURVIVAL DATA AT THE BOWLINE POINT PLANT. 1975 

Temperature eC) Percentage Survival(a) 
Intake (nl) Discharge (n2) Date Intake Discharge 

Total Microzooplankton 

29 JUL - 5 AUG 26.0-28.0 35.0-37.0 
29 SEP - 1 OCT 20.0-20.0 27.5-29.0 
16 DEC - 17 DEC 5.5-6.0 11.0-11.0 

65.0 
46.5 
53. 1 

Copepod Nauplii 

(2,628) 
(561) 
(729) 

29 JUL - 5 AUG 26.0-28.0 35.0-37.0 
16 DEC - 17 DEC 5.5-6.0 11.0-11.0 

57.9 (1,672) 
69.4 (337) 

Eurytemora affinis 

16 DEC - 17 DEC 5.5-6.0 11 .0-11 .0 82.8 

Acartia tonsa 

29 JUL - 5 AUG 26.0-28.0 35.0-37.0 59.7 

Halicyclops fosteri 

29 SEP - 1 OCT 20.0-20.0 27.5-29.0 52.4 

Bosmina longirostris 

29 JUL - 5 AUG 26.0-28.0 35.0-37.0 
29 SEP - 1 OCT 20.0-20.0 27.5-29.0 

72.7 
63.0 

Keratella cochlearis 

29 SEP - 1 OCT 20.0-20.0 27.5-29.0 
16 DEC - 17 DEC 5.5-6.0 11.0-11.0 

28.9 
19.0 

Notholca accuminata 

16 DEC - 17 DEC 5.5-6.0 11.0-11.0 16.6 

Gastropod Veliger 

29 JUL - 5 AUG 26.0-28.0 35.0-37.0 64.1 

(87) 

( 67) 

(33) 
(73 ) 

(38) 
( 21) 

(235) 

(92) 

31.3 (2,166)* 
65.3 (504) 
33.6 (578)* 

25.5 (1,701)* 
32.8 (409)* 

40.0 (25)* 

34.8 (46)* 

73.9 (272) 

31.0 
66.7 

57. 3 
26.7 

33.3 

(29)* 
( 81) 

(75) 
(30) 

(78) 

55.7 (140) 

Ca) nl and n2 repz'esent intake and discharge sample sizes, respectively. 

Note: * indic:ates survival at the discharge Significantly lower than 
that at the intake at the a : 0.05 level for a one-tailed t-test. 



TABLE 4.2-9 EVALUATION OF MICROZOOPLANKTON COMBINED INITIAL AND LATENT 
(48-HOUR) SURVIVAL DATA AT THE BOWLINE POINT PLANT. 1976 

Teml2eratyre ~Ql Percentage Survival(a) 
Species Date Intake Discharge Intake (n1) Discharge (n2) 

Total micro-
zooplankton 8 MAR 3·2 12.4 56.3 (55) 49.3 (83) 

22 MAR 5.0 14.4 51.7 (512) 59.4 (153) 
5 APR 7.8 16.8 66.2 (83) 61.1 (54) 

26 APR 10.6 19.7 55.2 (577) 45.3 (543)· 
10 MAY 15.8 25.2 63.3 (1,027) 52.2 (544)· 
24 MAY 16.5 23.9 76.7 (1,980 ) 48.1 (1,458)· 

7 JUN 18.7 27.6 26.4 (995) 17.7 (813)* 
21 JUN 24.5 33.0 52.7 (2,351) 59.4 ( 1,888) 
12 JUL 25.1 29.1 66.1 (411) 47.2 (292)* 
27 JUL 24.0 32.6 14.6 (512) 86.0 (1,676) 

9 AUG 25.0 32.0 76.3 (220) 73.5 (526) 
23 AUG 26.0 35.0 77.3 (2,562) 75.8 (1,103) 
13 SEP 23.5 33.0 76.2 ( 1 ,251 ) 84.4 (785) 
27 SEP 21.0 29.0 75.4 (465) 83.5 (455) 

4 OCT 18.9 28.3 94.4 ( 181) 87.0 (131)· 
25 OCT 12.8 24.8 59.6 (528) 60.2 (970) 

1 NOV 10.0 21.6 66.0 (777) 69.5 (614) 
15 NOV 7.2 19.9 64.8 (242) 64.0 (203) 
6 DEC 3·7 16.2 18.7 (330) 70.6 (286)· 

Copepod 
nauplii 22 MAR 5.0 14.4 52.0 (459) 58.9 (129 ) 

5 APR 7.8 16.8 69.6 (33) 69.5 (23) 
26 APR 10.6 19.7 52.6 (469) 43.8 (474)* 
10 MAY 15.8 25.2 39.1 (240) 42.4 (231) 
24 MAY 16.5 23.9 62.3 (69) 34.7 (187)* 
7 JUN 18.7 27.6 17.1 (457) 19.1 (297) 

21 JUN 24.5 33.0 42.1 (472) 37.1 (218) 
12 JUL 25.1 29.1 53.9 (89) 42.3 (26) 
27 JUL 24.0 32.6 90.3 (83) 85.9 (1,142) 
9 AUG 25.0 32.0 90.4 (84) 68.9 (19). 

23 AUG 26.0 35.0 77.6 (2,191) 78.9 (880) 
13 SEP 23.5 33.0 17.2 ( 1 ,137) 84.6 (703) 
27 SEP 21.0 29.0 82.0 (350) 85.1 (309) 

4 OCT 18.9 28.3 94.6 (149) 88.4 (104)* 
25 OCT 12.8 24.8 45.1 (31) 55.4 (361) 

1 NOV 10.0 21.6 50.0 (78) 46.8 (96) 
6 DEC 3.1 16.2 95.2 (169 ) i36.3 (66)* 

(a) . n1 and n2 represent intake and discharge sample sizes, respectively. 

Note: * indicates survival at the discharge significantly lower than that at 
the intake at the a = 0.05 level for a one-tailed t-test. 



TABLE 4.2-9 (CONT.) 

TemQ~ratur~ (C) Eercentag~ Syrvlval(a) 
Species Date Intake 

----
Discharge Intake (nl) Discharge (n2) 

El.lrytelIlQra 
affinis 7 ~iUN 18.7 27.6 17 .2 (29) 20.3 (59) 

27 ~rUL 24.0 32.6 93.7 (48 ) 96.0 (25) 
6 DEC 3.7 16.2 93.3 (45) 90.9 (55) 

Acartia 
tonsa 27 ~rUL 24.0 32.6 51.3 (74) 79.6 (103) 

23 JlUG 26.0 35.0 68.9 (87) 50.0 (40)* 
27 SEP 21.0 29.0 20.9 (43) 52.1 (46) 

Halis;:yclQQ§ 
fosteri 10 HAY 15.8 25.2 85.0 (67) 100.0 (27) 

7 ,TUN 18.7 27 .6 66.6 (30) 52.7 (36) 
21 ,TUN 24.5 33·0 87 .6 (73 ) 73·1 (97)* 

1 NOV 10.0 21.6 88.4 (52) 85.7 (42) 

Bosmina 
J.Qnglro§trl§ 7 .TUN 18.7 27.6 90.7 (65) 66.6 (60)* 

21 .TUN 24.5 33.0 48.0 ( 100) 65.7 ( 108) 
12 .TUL 25.1 29.1 68.9 (58) 65.2 (46) 
25 OCT 12.8 24.8 88.1 (76) 58.3 (24)* 

6 DEC 3.7 16.2 39.1 (23 ) 61.5 (65) 

Kergt~Ua 
cochleari§ 10 IiAY 15.8 25.2 94.3 (212) 76.9 (78)* 

24 I1AY 16.5 23.9 86.3 (971) 74.8 (409)* 
7 .JUN 18.7 27.6 16.8 (267) 10. 1 ( 177) * 

21 .JON 24.5 33.0 60.0 (681) 60.7 (675) 
25 OCT 12.8 24.8 43.8 (210) 67.9 (440) 

1 NOV 10.0 21.6 68.3 (468) 80.7 (338) 
15 NOV 7.2 19.9 69.1 ( 81) 68.1 (44) 
6 DEC 3.7 16.2 0.0 (32) 15.6 (32) 

NQtholQg 
gCCldmiQeta 24 HAY 16.5 23·9 67.6 (523) 34.4 (429)* 

21 ,JUN 24.5 33.0 48.6 (646) 56.5 (502) 
1 NOV 10.0 21.6 67.2 ( 61) 59.3 (32) 

15 NOV 7.2 19·9 65.7 (73 ) 62.0 (58) 

(a) nl and n2 represent intake and discharge sample sizes, respectively. 

Note: * indicates survival at the discharge significantly lower than that at 
the intake at the a = 0.05 level for a one-tailed t-test. 



TABLE 4.2-9 (CONT.) 

I~H!lg~r:a.t!Jr~ (C l f~CQ,nt,g~ S!Jr:~lya.l(a) 
Species Date Intake Discharge Intakenl Discharge (n2) 

Kell1co.t.Ua 
lQngl:H21na 24 MAY 16.5 23.9 90.3 (52) 24. 'i (58)' 

7 JUN 18.7 27.6 8.8 (34) 0.0 (46)' 
21 JUN 24.5 33.0 68.9 (29) 65.() (20) 

ar:aQb1QD!J~ 
Qal~~lnQr:!J§ 24 MAY 16.5 23.9 55.1 (49) 30.5 (59)' 

21 JUN 24.5 33.0 20.1 (174) 50.0 ( 132) 
1 NOV 10.0 21.6 48.7 (39) 32.5 (43) 

Pelecypod 
veliger 27 JUL 24.0 32.6 33.3 (30) 57.7 (45) 

23 AUG 26.0 35.0 11.5 (26 ) 33.3 (39) 

Gastro}iod 
. veliger 12 JUL 25.1 29.1 74.1 ('47 ) 25. !5 (137)' 

27 JUL 24.0 32.6 76.9 ( , 30) 91.7 ( 158) 

(a) n1 and n2 represent intake and discharge sample Sizes, respectively. 

Note: 'indicates survival at the discharge significantly lower than that at 
the intake at the a = 0.05 level for a one-tailed t-test. 



TABLE 4.2-10 INITIAL (O-HOUR) MORTALITY ESTIMATEs(a) (%) FOR MICROZOOPLANKTON ENTRAINED 
AT THE BOWLINE POINT PLANT. 1975 AND 1976* 

Total 
Intake DIBcharge Hlcrozoo- Cope pod EILl:u.e= Al:atllA Ha.U~l.!:!~ 

~tL Temp, (CI I.!:!IIh~ IllllIlklll.1L Iia.lI.Illll JL(~ ~ -LQllil.l:l_ 

8 HAR 3.2 12,4 -1.1 

ll.o:llll1na 
loogl=tct.a. 

Iq76 

K.er:at.elliL 
1lll.11hlnct.a. 

Notholca 
accumioali!. 

21.9 

Kill l!lJLtU a l!r:lic.IIiQn.\liI Pelt>cypod 
loog 1.a.1I ina illY.l:.lilQruJI. _ ~~US!U:.-__ 

"_HA~~~-l~.g -~~,!~,gL-________________________________________ _ 
'> APR 1.8 16.8 -39.2 -61.1 

26_Al'H __ JO, 6 .. 19 ~ __ -~;>L 4 -;>9, n~ ______________ . 
10 HAY 15.8 25.2 45.1' 69.2' 12.7" 33 .1" a .. HAl_I.6..3 __ 23~9 34, ]' ---ll..O.'o-_________ .. _____________ . lL!i' 61.4' 41.7" 2q 3' 
7 JUN 18,1 21.6 31.0' 49.4' 43.1' 14.2 -1.1 -10.5 47.2" 
2L~ 24,5 ___13~1l '> 7' .~~ 5.6 1L.5 -41.9. .2L.5' 3~, 1 16.1!.. __ 
12 JUL 25.1 29.1 -4.2 -8.3 2.4 -4.2 

Gastropod 
....YJ:llsec 

-9.1 
2.l_J.UL._.2!l~___12~6.. ___ - L.J ___ -2~ 0 ~6 lJ --=.l.2. _______ ~~ 

9 AUG 25.0 32.0 8.6" 5.0 
~~~~~~~.~~~I _______ ~2~lu,JI~I _________________________________ _ 
13 SEP 23.5 33.0 3.5' 2.2' 
2.LS~LJI.-'9.0 ..!l.ll' g.O!.-.- II.ll" 

4 OCT 18.9 28.3 5.2" 5.Y' 
25.Jl.C.L-t2.~.2.!l. 8 1l.3~---=.l.6. • .9 __________ __ hS "''--'--''-- 2.~. 

1 NOV 10.0 21.6 11.9' 5.5 9·5 28,9" 
J!i~_..L2 Iq .9 7.1L6 ____ . -O.S 

6 IJEC 3,1 16 . 2 0 . 2 3 . 1 13.3" -11.0 -55.6 
Hean 4.5 

1il2(b) 

35.0-
31.....2.... __ 2.5~28.q· gIIL~---56.S" 22.8 1 .-!I.Q.~ 
21.5-

29 JUL- 26.0-
.l.AU!L-'.6..Jl. __ .. 
29 SJ.:P- 20.() 
-L.Ql;'L-__ 29.0 -0 8 311..8 1 -2....L -!l.V 

16 DEC- 5.5-
1'/ DEC 6.0 

11.0 
25.5" 
17.3 

31. 5" 50.6 1 

Mean 

(8) Entrainment mortality is defined by Equation 1.2-4. 
(hI Temperatures given are observed rAnges over indicated date". 

Note: Negative mortality calculated a" percentage difference" between Intake and discharge 
survival relative to discharge survival: 

lnt.llk!L.l!J.luiYal-=..JU:l.llllllI:&lLJlUrLli'lil x 100J 
Discharge survival 

Blanks Indicate losufflclent number of organlBw" for data analysis. 
, dellotes caseB In which discharge survival was significantly lower than Intake survival 

at the a = 0.05 level for a one-tailed t-test. 

.. ___ =11~ 

- 1'1. 6 

13.2 
l6J. 

8.8 

2.l.~ 

18.1 

~ 



TABLE 4.2-11 COMBINED INITIAL AND LATENT MORTALITY (48-HOUR) ESTIMATES(a) (J> FOR MICROZOOPLANKTON 
AT THE BOWLINE POINLflANT----J915 ANILJ9.1~ 

Total 
Intake Discharge Micro~oo- Cope pod fu~ ~ Hallcyclops ~ Icratella Hotholca lel11cott1a ~~ Pelccypod Gastropod 

~ Iem~ Temp. (C) planktoQ Hauol11 -&11l~ ~ foster1 longlrostr1a cpchlearis acclIglnata Ipnglspln~ ~~ ~~ -1~ 

19~ ________________ . ______________________________________ ___ 

6 MAR 3.2 12.~ 12.3 
ZZ-tUUl 5.0 19._ -13.Q -11.1 

5 APR 7.a 16.8 '(.7 0.1 
~APR 10.6 19.1 18.0· 16.61 

10 HAY 15.8 25.2 17.61 -7.6 -15.0 lS.II" 
Z.!U!AL 16.5 23.9 31.2" 44.2" n.3" 99.0" 71.2" -.JllJ:t.. • .J/6:.:.·...:· __________ _ 

1 JUI! 18.1 21.6 32.9" -1.3 -15.3 20.9 26.5" 39.61 100.01 

ZL!!IN 2Q.5 33.11. -11.3 11.9 16.51 -2U -1 2 -n.o 5.7 -59.8 
12 JilL 25.1 29.1 28.5· 21.5 5.11 65.5· 
ZLlI!1.. 29.Q 32.6 -13.3 _ 11.9 -2.4 -18.1 -112 3 -16 I 

9 AUG 25.0 32.0 3.7 23.7" 
2] AUG 26.0 ~ 1.9 -1.6 21.9" -65 5 
13 SEP 23.5 33.0 -9.7 -8.6 
21 SEP ---Z..Wl. 29.0 -9.1 -3.6 -5'1.9 

4 OCT 18.9 28.3 7.S1 6.5" 
Z5....UCL--.-J.z..J! 29.8 -I...ll.. -18.6 33.S" -35.5 

1 HUV 10.0 21.6 -5.0 6.11 3.0 -15.11 11.8 33.3 
15 NaY 1 2 19.9 1.2 1. 3 5..6 
6 DEC 3.1 16.2 10.3" 9.3" 2.6 -36.11 

Hean 6.1 

1915(b) 

29 JUL 26.0- 35.0-
~IL-... 28 0 31.0 51.81 55.9. 1t1.7" 51.3" lL.1-
29 SEe 20.0 21.5 
.....l. OCT 29.0 -28 8 -29.1 -5.6 -~9.6 
16 DEC 
11 DEC 

Hean 

5.5-
6.0 

11.0 
36.7" 
19.9 

52.81 51.61 

(a) Entrainment mortality is defined by Equation 1.2-4. 
(b) Temperatures givpn arc observed ranges over indicated dates. 

Hate: Negativ~ mortality calculated as percentage difference between intake and discharge 
survival relative to discharge survival: 

lntJIke slJryhal - Discharge sut.Uvil.l. l( 100J 
Discharge survival 

Blanks indicat.e insufficient number of organisms for data analysis. 
• denotes cases in which discharge survival was significantly lower than intake survival 

at the" = 0.05 level for a one-taUed t-test. 

-28.8 -50.2 



TABLE 4.2-12 E<Rr:QUENCIES OF OCCURRENCE OF ENTRAINMENT MORTALITY LEVELS 
IN 19'7~; AND 1976 

1975 1976 
Entrainment Numbel~ of Cumulative Number of Cumulative 
Mortality Mortal:Lties Percentage Mortalities Percentage 
Range ( k ) Obser'~ of Total Observed of Total 

Initial ( O-hr) 

0- 9(a) 5 35 44 58 
10-19 » 35 13 75 
20-29 5 65 7 84 
30-39 2 76 4 89 
40-49 2 88 6 97 

>50 2 100 2 100 

Combined Initial and Latent ( 48-hd 

0- 9(a) 6 43 46 63 
10-19 50 10 77 
20-29 0 50 6 85 
30-39 1 57 5 92 
40-49 1 64 3 96 

>50 5 100 3 100 

(a) Includes cases i.n which intake survival was less than discharge 
survival. 



samples. In 1975 the fraction was just over one-third. Only a small 

fraction (4-12 percent) of the mortalities was greater than 50 percent 1n 

both years, except in the 48-hour data for 1975. In this case, 5 out of 14 

intake-discharge comparisons resulted in entrainment mortalities in excess 

of 50 percent. The 24-hour mortality data for these cases revealed only two 

mortalities in excess of 50 percent, indicating that latent mortalities may 

have increased between 24 and 48 hours in three cases. The frequency dis-

trib~tion of 24-hour mortalities was actually skewed more toward low mortal-

ities than that of the initial case. Variability in the 48-hour samples due 

to predation or decomposition may have accounted for the apparent increases 

in latent mortality observed in these three cases. 

In numerous cases in both 1975 and 1976, discharge survival exceeded intake 

survival. This condition was attributed to the small sample sizes tested, 

natural variability in the entrained populations, and experimental error. 

For purposes of illustration, in those cases where discharge survival 

exceeded intake survival, differences between intake and discharge survival 

in relation to discharge survival were calculated, and indicated QS negative 

percentage mortalities in Tables 4.2-10 and 4.2-11. (Based on this method 

of calculation, the maximum negative mortality obtainable is 100 percent, , 

and would occur in cases where intake survival was zero and discharge sur-

vival was some value greater than zero.) Negative mortalities as great as 

61 percent in the initial data and 65 percent in the 48-hour data were ob-

served, indicating that sampling or. experimental variability may have been 

greater than actual entrainment effects. 

Entrainment mortalities were greatest in 1976 during the spring (May-June) 

and fall (October-November). Discharge temperatures during these periods 
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ranged from 19.9 to 33 C. No relationship between discharge temperature and 

magnitude of entrainment mortality was observed. A correlation was ob

served, however, between plant pumping rate and entrainment mortality. The 

plant pumping schedule on those dates sampled is shown in Table 4.2-13. The 

periods during which two pumps were operated in the throttled condition 

correspond closely with periods of high entrainment mortality. 

4.2.3.3 Discussion 

Microzooplankton entrainment survival studies at the Bowline Point plant in 

1975 and 1976 have led to the following conclusions: 

1. Entrainment mortality was generally minimal (less than 20 percent), 

and was not related to discharge temperatures over the range ob

served--up to 37 C. 

2. Entrainment mortality was higher during spring and fall 1976, when 

the units sampled were operating with the circulation pumps in the 

two-pump throttled mode. This mode may be characterized by higher 

mechanical and pressure stresses, leading to increased mortality. 

3. The occurrence of significant latent entrainment effects was limited 

to a few cases in 1975, where latent mortalities increased substan

tially between 24 and 48 hours. Predation and/or decomposition may 

have led to the latent mortalities observed. 

4. Increases in entrainment mortality should be expected at high dis

charge temperatures based on other studies. Lauer et al. (1974), 

in studies at Indian Point, reported a 15-minute TL50 of 36 C for 

the cope pods ~. affinis and A. tonsa acclimated to summer ambient 
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TABLE 4.2-13 BOWLINE POINT PLANT PUMPING SCHEDULE FOR MICROINVERTEBRATE 
SAMPLING DATES IN 1976 

Pumping Rate Number of Pumps 
Sample Period Unit Sampled (gpd x 106l Operatjng 

8 MAR - 7 JUN 2 370 2 (throttled) 
21 JUN - 4 OCT 2 455 2 (full) 
25 OCT - 6 DEC 1 370 2 (throttled) 



temperatures. Zubarik (1976) reported upper lethal temperatures of 

34-36 C for~. affinis acclimated to 21-26 C following 15-minute 

exposures. Thus, as temperatures approach the mid-30s C, entrain

ment mortality might be expected to increase for these species due 

to thermal effects alone. 
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4.3 PHYTOPLANKTON 

4.3.1 IntroductiQ.!l 

Studies were conducted at the Bowline Point Generating Station during 1976 

to determine the effects of entrainment on phytoplankton. This work was a 

continuation of experimental studies on phytoplankton begun by Ecological 

Analysts, Inc., in 1975. 

Primary productivl.ty, species densities, biomass, concentrations of 

pigments, and adenosine triphosphate (ATP) were measured in samples col

lected from the intake and discharge of the condenser cooling water system. 

Measurements of the physiological state of the organisms were also made 

using fluorescence microscopy. The intake samples served as a control for 

comparison with the discharge station. The sample analyses were made imme

diately following collection and 24 hours thereafter. Samples were col

lected twice per month from April through November. This schedule was 

designed to provide comprehensive coverage of seasonal variations in speCies 

composition, ambient physical-chemical conditions, and plant thermal load. 

4.3.2 Methods and Materials 

4.3.2.1 Sample Collection 

Duplicate samples 'Nith a minimum of 12 liters of water were collected from 

each sampling site with a Van Dorn bottle and composited. At the intake 

site, equal volumes were taken just below the surface and near the bottom, 

and composited. Temperature, tidal stage, and time of collection were re

corded for each depth sampled. The discharge sample was obtained from the 

standpipe at unit 'I. Turbulent mixing in the circulating water system 
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prevents vertical stratification. After collecting the water at eclch site, 

the buckets were held in sealed containers within the incubation tl'oughs for 

the latent effects studies. 

At the start of each field day, two recording pyrheliometers (24 and 192 

hours) were placed in the vicinity of the incubation troughs and set to the 

appropriate time to record solar intenSity during the study period. At the 

start of successive field days, the 24-hour data sheet was replaced. 

The incubation troughs were located in an unshaded area. The water entering 

each incubation trough was collected from the vicinity of the Bowline intake 

and pumped to the troughs by means of shallow-well jet pumps. Temperatures 

within these troughs having flow-through waters remained within 1-2 C of the 

incoming water, even on the warmest day of study. The troughs were painted 

'black to minimize reflection of sunlight. The primary productivity bottles 

were held horizontally by a utility clamp so that each bottle was approximately 

1 in. above the bottom of the trough and 1 in. below the water's surface 

within the trough. 

4.3.2.2 Sample Analysis Types 

4.3.2.2.1 Primary Productivity 

~rimary productivity was measured in this study by determining the rate of 

uptake of carbon 14. from each sample, 100 ml of water was placed in each 

of four bottles. To each bottle 0.5 ml of NaHC 1403 (activity 1 ~Cl/ml) was 

added. Two of the four bottles were completely wrapped with aluminum foil 

and the other two bottles remained exposed to the light. The bottles were 

inserted in a random manner into the incubation troughs and incubated at 

ambient (intake) water temperature for a minimum of four hours. 
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Following incubation, the entire contents of each light bottle were filtered 

through 0.45-u filters and placed into labeled liquid scintillation vials 

filled with "cocktail fluor." After filtration of the light bottles was 

finished, the prccedure was repeated for the dark bottles. Bottles were 

filtered in a random manner. 

At the time of inoculation of the sample bottles, two liquid scintillation 

vials were inoculated with 0.1 ml of the radioactive carbon solution. These 

two vials served as the measure of the concentration (activity) of the added 

radioactive carbon material. Temperature, pH, inorganic carbon, and salinity 

were measured at the time of setup. 

Samples were counted in a Packard Tricarb, Model No. 3375 liquid 

scintillation counter. Raw data in counts per minute were corrected for 

internal count absorption (quenching), using channels ratio procedures. 

These corrected counts were converted to production rate in milligrams of 

carbon per liter per hour by the relationship: 

Rate 
(DPMl _. DPMd) (C)(Vi) (1D) 

=~ DPMi Vf 
incubation time (hours) 

where 

DPMl = d1sintegrations per minute; light bottle 

DPMd = di.sintegrations per minute; dark bottle 

DPMi = disintegrations per minute; inoculated 

C = ca.rbon available as ppm inorganic carbon 

Vi = volume inoculated in ml 

Vf = volume filter-ed in ml 

1D = isotope descrimination factor ( 1 .05) . 

4.3-3 



4.3.2.2.2 Pigments 

The pigments measured in this study were chlorophyll A, ~, ~, phycoerythrin, 

and pheophytin A. Chlorophyll a is present in all algal divisions, chloro

phyll ~ in green algae and euglenoids, and chlorophyll ~ in diatoms, 

pyrophytes, and cryptophyte algae. Phycoerythrins are present in blue

green, red, and cryptophyte algae. 

Three aliquots of water from each sample were filtered through glass-fiber 

filter pads. The filter pads were placed in a dessicator and frozen until 

analyzed. 

In the laboratory, the filters were thawed and macerated in acetone (for 

chlorophylls A, ~, and~) or 0.1 M phosphate buffer (for phycoerythrin). The 

chlorophyll ~ sample is then phased in hexane (Parsons 1963). After 

clearing, the extracts were made to a final volume of 10 ml with either 90 

percent acetone or phosphate buffer as determined by the maceration solu

tion. 

The fluorescence of the acetone extracts was read and recorded for' each of 

three colored glass filter combinations in a Turner Model 111 fluorometer. 

The acetone extracts were then acidified and after a 2-3-minute delay, were 

reread in the fluorometer for the three filter combinations. The phosphate 

extract was read on the fluorometer but with a different filter combination. 

The concentrations of pigments were calculated by the method of Lc)ftus and 

Carpenter (1971) and Moreth and Yentsch (1970). 
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4.3.2.2.j Adenosine Triphosphate (ATP) 

The measurement cf ATP level is an indication of viable biomass in that ATP 

is present only in living cells and is not in dead cells or associated with 

detrital material. 

From each mixed sample, 1 liter of water was screened through a No. 363 net 

(pore size = 363 ~) to remove large zooplankton. Four 200-ml aliquots of 

the screened sample were passed through glass-fiber filters at a vacuum 

pressure of less than 5 psi. The filters were immersed into a vial of 

boiling TRIS (115 C) for 5 minutes to inactivate enzymes and complete ATP 

extraction (Holm-Hansen and Booth 1966). The vial was then capped and fro

zen (-20 C) until laboratory analysis. 

The laboratory process involved the firefly luciferase assay as described by 

Chappelle et al. (1975). This procedure is done by injecting a volume of 

the sample into a luciferase preparation, and reading the quanta of light 

emitted. The instrument used to measure light emission was a Lab-Line Model 

9140 AlP photometer. 

4.3.2.2.4 Fluorescence Microscopy 

Chlorophyll fluoresces when exposed to ultraviolet light. The intensity of 

the fluorescence can be used as a measure of sublethal stress (Lanza and 

Cairns 1972). 

An aliquot of whole water was filtered through a gridded filter at less than 

1 psi for microscopic evaluation. The filter was mounted in water and exam

ined. The organi~)ms were separated into the categories of diatoms, green 

algae, blue-green algae, flagellates, and others; and their live physio-
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logical condition, based on the coloration of the autofluorescence of chlo-

rophyll, was recorded. Bright red autofluorescence denoted a healthy condi-

tion; orange-pink, a semi-healthy condition; and pale yellow-green, an 

unhealthy condition. Dead organisms do not fluoresce and thus were not de-

tected by this method. 

4.3.2.2.5 Species Determination, Enumeration, and Biomass 

From each sample, approximately 900 ml of whole water was preserved with 10 

ml of Lugol's solution. From each preserved sample an aliquot is drawn 

through a 1.2-~ gridded filter by means of a vacuum pump operating at a 

suction level of 7 psi or less. Microscopic scanning of the filter after 

filtration determines the aliquot volume necessary to have sufficient mate-

rial for later microscopic analysis. The filters were then allowed to air 

dry at room temperature before they were cleared and permanently mounted on 

microscopic slides. 

Aproximately 300 algae were identified and counted per sample. Each cell 

was counted as a unit in the case of diatoms and other single cell forms 

and colonial and filamentous algae were counted as a single unit per colony 

or filament. Only those cells, colonies, or filaments that appeared to have 

normally shaped and located chromatophores, or coloration in the case of 

blue-green algae, were counted. 

The number of species units per liter was calculated by the following 

formula: 

(4.3-1) 

where 
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Su = total species units per liter 

U = total units counted 

Va = volume of water (liters) microscopically analyzed. 

During the identification-counting procedure, many algal specimens were mea

sured in order to determine biovolume on a species basis. From these spe

cies biovolumes and available literature, the results were converted into 

grams-carbon by the formulae of Strickland (1972). Total biomass was 

obtained by summing the grams-carbon per liter for each species. 

4.3.2.3 ~ Analysis 

Data obtained from the intake samples were compared to those at the dis

charge. Differences between the two stations were tested for significance 

at the a = 0.10 level. 

Two statistical t,~sting procedures were employed. Student's t-test was 

applied to the pa.rameters listed in Table 4.3-1. Results of the fluores

cence microscopy were used to determine the percentage of healthy organisms 

in the samples. The equality of percentages at the intake and discharge 

stations was testl~d as described in Section 16.6 of Sokal and Rohlf (1969). 

Analyses conducte(j with this statistical test are shown in Table 4.3-2. 

Only those taxonomic groups of algae having a total number equal to or 

greater than 20 o)~ganisms at both the intake and discharge were tested. All 

parameters studied were evaluated statistically for each of six seasons 

(Table 4.3-3) and on an annual basis for both initial and latent effects. 

Sufficient data were available from ATP and fluorescence microscopy analysis 

to statistically test these parameters on individual sampling dates. 
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TABLE 4.3-1 STATISTICAL COMPARISONS MADE WITH THE STUDENT'S t-TEST 
AT THE BOWLINE POINT PLANT. 1976 

feriog of Ev~1.J.lat1Qn 
Parameter 

Studied ~ Season 1.w:. 

C-14 X Y X Y 
ATP X Y X Y 
Density X X 
Biomass X X 
Fluorescence 

Density X Y X Y 
Chlorophyll .a X y 
Chlorophyll .Q. X Y 
Chlorophyll .Q. X Y 
Phycoerythrin X Y 

Note: X = initial study data. 
Y = latent study data. 



TABLE 4.3-2 FLUORESCENCE MICROSCOPY DATA TESTED FOR EQUALITY OF 
TWO PERCENTAGES AT THE BOWLINE POINT PLANT, 1976(a) 

(a) Il = 0.05 

Percent 
fuilll.w 

Diatoms 
Green algae 
Blue-green algae 
Flagellates 
Others 
Total 

Note: X = initial study area. 
Y = latent study area. 

x Y 
X Y 
X Y 
X Y 
X Y 
X Y 

X Y 
X Y 
X Y 
X Y 
X Y 
X Y 



TABLE 4.3-3 SEASONAL GROUPING OF SAMPLING DATES AND ASSOCIATED AMBIENT 
AND DISCHARGE TEMPERATURES OBSERVED AT THE BOWLINE POINT 
PLANT FOR PHYTOPLANKTON STUDIES, 1976 

Iemgeratl.ll::~ !c2 
Season Dates Ambient Discharge U 

I 15 APR 10.4 17 .4 7.0 
29 APR 11.0 20.5 9.5 

II 13 MAY 15.3 24.9 9.6 
27 MAY 16.1 26.1 10.0 
10 JUN 19. 1 29.2 10.1 

III 24 JUN 23.2 32.9 9.7 
8 JUL 25.3 32.2 6.9 

IV 22 JUL 25.2 25.5 0.3 
16 SEP 22.8 22.9 o . 1 

V 30 SEP 19.6 28.1 8.5 
14 OCT 17 .4 28.1 10.7 

VI 28 OCT 11.0 20.7 9.7 
4 NOV 9.4 19.9 10.5 

18 NOV 6.8 19.4 12.6 



4.3.3 hesults 

Variances were high for most of the parameters measured. Tests of signifi

cance of the difference between intake and discharge samples were most 

sensitive for ATP and fluorescence microscopy data (i.e., smaller percentage 

differences could be detected than for the other parameters). The ATP and 

fluorescence microscopy data for the intake and discharge samples have been 

compared for each sampling date as well as for each season. 

4.3.3. 1 ~,plankton Densi ty and Biomass 

Density and biomass data for initial intake and discharge samples are pre

sented in Table 4.3-4. Sample dates were grouped according to similarity of 

discharge temperatures, as discussed in Subsection 4.3.2.3. Discharge den

sity and biomass estimates were generally lower than respective intake esti

mates. A significant reduction (a = 0.10) was obtained only on one occa

Sion, however, when discharge temperature was minimal. 

Peak algal densities occurred during the period from May to June during the 

rapidly rising spring temperatures. Biomass trends closely resembled the 

density patterns observed. 

4.3.3.2 Speci,es Community Comoosition 

As a by-product of the fluorescence microscopy study, community composition 

data were assembled for 1976 (Table 4.3-5). Diatoms were the dominant algal 

division except dUJ~ing July and September, when flagellates and/or 

unidentifiables inereased in relative abundance. Generally, greens, blue

greens, and flage11ates were minor elements of the phytoplankton community. 

4.3-11 

• - 1_ - -



1ABJ,.E_4_.!.-1-4 TOTAL PHYTOPLANKTON DENSITY AND BlOM~.hLINE POlt(L£LANT INTAKE -.AND DISCHARGE. 1976 

~~ratl.!r~ {C} Den~ltJ {1.000Ll1t~rl JUoma~~ (I.!g ~LUt~d 
Date Ambient Discl1ar..ge. -AL Intake Dfscharge LQ1irn8e. lntll.k.e. Discharge ~ng 

15 APR 10.4 17.4 1.0 357.2 271.3' - 22.4 19.55 18.00 -8.2 
29 APR 11.0 20.5 9.5 

13 MAY 15.3 214.9 9.6 7,119.5 6,211.5 -12.8 280.25 241.85 -13.7 
27 HAY 16. 1 26.1 10.0 
10 JlJN 19.1 29.2 10.1 

24 JUN 23.2 32.9 9.8 5,282.5 3,840.0 -27.3 230.18 325.78 41.5 
8 JUL 25.3 32.2 6.9 

22 JUL 25.2 25.5 0.2 3,687.4 2,7liO.o -25.7 117.9 117 .6 -0.2 
16 SEP 22.8 22.9 0.2 

30 SEP 19.6 28.1 8.5 3,009.7 2,046.6 -32.0 159.80 126.82 -20.0 
14 OCT 17 .4 28. 1 10.7 

28 OCT 11.0 20.7 9.7 3,027.6 2,541.7 -15.8 224.08 215.60 -3.4 
4 NOV 9.4 19.9 10.11 

18 NOV 6.8 19.4 12.6 

Note: 'indicates Significant at the a = 0.10 level. 



TABLE 4.3-5 PERCENTAGE COMPOSITION OF THE ALGAL DIVISIONS IN THE COMMUNITY STRUCTURE AT THE BOWINE POINT PLANT 

Diatoms 
Green algae 
Alue-green algae 
Flap;d lates 
Others 

D1atoms 
Greim alp'.ae 
Blue-green alp;ae 
Flall:ellates 
Others 

Diatoms 
Green alp;ae 
Blue-green aljl;ae 
Flilll:ellates 
Others 

Diatoms 
Green algae 
Blue-green algae 
f'ln/l:o lla tes 
Others 

--_._--

AS JlliTERNINED BY FLUORESCENCE MICROSC.;,:.Q.LPY~'l---J1,-,,9--,-7-,<-6 _______________________ _ 
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44.2 50.6 '13.0 '18.6 60.9 58.2 65.1 68.6 58.~ 54.8 10.9 12.0 
2.0 3.3 
0.6 0.1 

11. 1 5.2 
55.8 119. 11 27 .0 21.4 39.0 111.8 3~.3 31.~ ~1.6 115.2 75.3 79.~ 
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16.3 29.1 11.1 30.6 33.6 39.2 66.3 51.1 78.8 77 .3 53.7 56. 11 8.9 12.1 
16.6 3.2 0.6 0.5 2.~ 1.2 3.4 5.0 7.5 1.7 2.1 1.3 1.2 0.8 
3.9 2.8 0.3 o.~ 0.3 0.11 0.0 0.3 0.6 0.7 0.2 0.8 0.0 0.1 

111.6 8.0 19.7 6.5 7.4 6.3 4.7 3.5 9.6 11.3 19.4 20.2 16.7 18.11 
118.5 56.9 61.7 62.0 56.2 52.8 25.6 311.0 1.5 9.0 211. 7 21.3 '13.2 ('1.9 

_____ . _____ . ____ . __ . ___ . _______ . __ . _________ ..ha1mt_SaJ!!!!l~_. ______ 
--~~-----.--

65.0 62.4 23.9 28.~ 29.0 37.0 74.4 61.6 79.6 82.8 65.6 61.3 28.8 3~. '1 
~. 1 II. ~ 1.2 1.1 2·3 1.2 2. '1 3.3 3.1 2.11 2.0 2.11 1.0 2.1 
2.~ 3.5 0.2 0.5 0.5 0.0 1.0 O.~ 0.8 0.3 0.0 0.1 0.0 0.1 
3.0 ~.7 26.7 13.0 16.1 8.1 3.0 5.4 9.5 6.9 20.7 18.3 10.1 9.0 

25.~ 25.0 117.8 56.9 52.1 53.0 18.8 23.2 6.11 7.6 11.6 11.9 60.1 5~. 1 

Note: Dlanks indiea t'e da ta not ana lyzed (lumped with "Others"). 



No differences in community structure were observed between intake and dis

charge samples. Both the dominant forms and the percent composition of the 

major taxa were similar at the intake and discharge during each season. The 

annual species list indicates that 123 taxa of algae were observed in the 

study, with 75 species observed in both the intake and discharge samples 

(Table 4.3-6). 

4.3.3.3 Primary Productivity 

4.3.3.3.1 Carbon 14 Uptake 

Primary productivity rates calculated from carbon 14 uptake data f.or initial 

and latent intake and discharge samples are reported in Table 4.3-7. The 

observed rates were generally correlated to density and biomass patterns. 

Intake-discharge comparisons revealed reductions in primary productivity 

rates in discharge samples during summer months. Discharge rates were 

equivalent to or slightly greater than intake rates during spring and fall. 

Similar trends were observed in both initial and latent samples. The dis

charge rates were not significantly different from intake rates for any 

study period. 

4.3.3.3.2 Assimilation Numbers 

Rates of carbon assimilation per unit of chlorophyll (assimilation number) 

for initial and latent intake and discharge samples are reported in Table 

4.3-8. Trends generally followed those observed for the primary productiv

ity rates. 

No Significant differences between intake and discharge assimila~ion numbers 

were observed. 

4.3-14 



TABLE 4.3-6 BOWLINE POINT PLANT PHYTOPLANKTON SPECIES LIST, 1976 

Blue-Green Algae 

Anabaena spp. 
ADhanizomenon Lios-aquae (L.) Ralfs 
Oscillatoria spp. 
Cyanophyta colony 
Cyanophyta trichome 

Green Algae 

Actinastrum .M.n!;:zschii Lagerh. 
Ankistrodesmus falcatus (Corda) Ralfs 
Chodatella spp. 
Closteropsis longissima Lemm: 
Closterium spp. 
Crucigenia ~:ularis Wille 
Crucigenia ~:all Morren 
Crucigenia ~oedia (Kirch.) West and West 
Crucigenia spp. 
Eudorina spp. 
Kirchneriella QQ~ (W. West) Schmidle 
Mougeotia spp. 
Pandorina spp. 
Pediastrum 'birad~ Meyen. 
Pediastrum boryanum (Turp.) Menegh. 
Pediastrum duplex Meyen. 
Pediastrum simpl~ (Meyen.) Lemm. 
Scenedesmus ~inatus (Lagerh.) Chod. 
Scenedesmus ~~ Lemm. 
Scenedesmus bijuga (Turp.) Lagerh. 
Scenedesmus dimo~ (Turp.) Kuetz. 
Scenedesmus quadJ~icauda (Turp.) Breb. 
Scenedesrnus spp. 
Selenastrum spp. 
Sphaerocystis m;j:lroeteri Chod. 
Tetraedron muticqm. CA. Braun) Hansg. 
Tetraedron trigorrnm (Nag.) Hansg. 
Tetrastrum spp. 
Chlorophyta filament 

Cryptomonads 

Unidentified cryptomonads 

Chrysomonads 

Mallomonas spp. 

Intake Discharge 

X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 

X 

X 

X 

x 
X 

X 
X 

X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

X 

~ 



TABLE 4.3-6 (CaNT.) 

DiatolD§. 

Amphora oyalis Kuetz. 
Asterionella formosa Hass. 
Chaetoceros spp. 
Coscinodiscus excentricus Ehr. 
Coscinodiscus rothii (Ehr.) Grun. 
Coscinodiscus (perforated type) 
Qoscinodiscus spp. 
Cyclotella aliguantula Hohn and Hellerman 
Cyclotella atomus Hust. 
Cyclotella cQmta (Ehr.) Kuetz. 
Cyclotella glQmerata Bach. 
Cyclotella meneghiniana Kuetz. 
CyclQtella ocellata Pant. 
CyclQtella pseudostelligera Hust. 
CyclQtella stelligera Cl. and Grun. 
Cyclotella striata (Kuetz.) Grun. 
DiatQma vulgare Bory. 
DiplQneis puella (Schum.) Cl. 
D1ploneis smithii (Breb. ex. W. Sm.) Cl. 
Entomoneis paludosa (W. Sm.) Reim. 
Fragilaria construens (Ehr.) Grun. 
Eragilaria crotQnensis Kitton 
Eragilaria spp. 
GyrQsigma wQrmleyi (Sulliv.) Boyer 
MelQsira ambigua (Grun.) Muell. 
MelQsira ambigua var.? 
~elQsira granulata (Ehr.) Ralfs 
Melosira granulata var. angustissima O. Muell. 
Melosira italica (Ehr.) Kuetz. 
~elosira italica var. tennuissima (Grun.) O. Muell. 
Melosira varians Ag. 
MeridiQn circulare (Greg.) Ag. 
Navicula capitata Ehr. 
Navicula cryptocephala Kuetz. 
liavicula peregrina (Ehr.) Kuetz. 

Intake Discharge 

x 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 

Navicula rhynQchocephalus var. germainii (Wall.) 
Nayicula Viridula (Kutz.) 

Patr. X 

X 
X 
X 
X 
X 

Navicula spp. 
Nitzschia aclcularis W. Sm. 
Nitzschia capitellata Hust. 
Nitzschia clQsterlum (Ehr.) W. Sm. 
Nitzschia dissipata (Kuetz) Grun. 
Nitzschia dissipata var. media Hantz. 
Nitzschia fQnticQla Grun. 
Nitzschia hQlsatica Hust. 
Nitzschia kuetzingiana Hilse. 
Nitzschia palea (Kuetz.) W. Sm. 

X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 

X 
X 
X 
X 
X 
X 



TABLE 4.3-6 (CONT.) 

Diatoms (Cont.) 

Nitzschia paleacea Grun. 
Nitzschia sigma (Kuetz.) W. Sm. 
Nitzschia sigmo:~ (Ehr.) W. Sm. 
Nitzschia tryblionella var. debilis (Arn.) A. Mayer. 
Nitzschia tryblionella var. levidensis (W. Sm.) Grun. 
Nitzschia tryblionella var. victoriae Grun. 
Nitzschia spp. 
Rhoicosphenia curvata (Kuetz.) Grun. ex. Rabh. 
Stephanodiscus astraea (Ehr.) Grun. 
Stephanodiscus Astraea var. minutula (Kuetz.) Grun. 
Stephanodiscus bantzschii Grun. 
Stephanodiscus jnvisitatus Hohn and Hellerman 
Stephanodiscus spp. 
Surirella ovata Kuetz. 
Surirella tenerg Greg. 
Synedra pulchella Ralfs ex. Kuetz. 
Synedra rumpens Kuetz. 
Synedra rumpens var. scotioa Grun. 
Synedra Ylna (Nitz.) Ehr. 
Synedra Ylna vars. 
Thalassionema spp. 
Thalassiosira fluviatilis Hust. 
Thalassiosira ~ssneri Hust. 
Thalassiosira spp. 
Unidentified diatom 
Unidentified centric diatom 

Dinoflagellates 

Unidentified dinoflagellates 

Euglenoids 

Euglenoid form 

Others 

Unidentified coccoid 
Unidentified coceoid, large 
Unidentified colony of two cells 
Unidentified colony of four cells 
Unidentified colony of six cells 
Unidentified colony of eight cells 
Unidentified colony of ten cells 
Unidentified colony of ten or more 
Unidentified form 
Unidentified flagellates (10 U 
Unidentified flagellates )10 U 

cells 

Intake Discharge 

X 
X X 

X 
X X 

X 
X X 
X X 
X 
X X 
X X 
X 
X X 

X 
X X 
X 

X 
X X 

X X 
X 

X X 
X X 
X X 
X X 
X 

X 

X X 

X 

X X 
X X 
X X 
X X 

X 
X X .. 
X X ~ 

X X 
X X 
X X 
X X 



TABLE 4.3-7 PRIMARY PRODUCTIVITY RATES (mg C/liter/hr) AT THE BOWLINE POINT PLANT INTAKE AND DISCHARGE AS 
DETERMINED BY CARBON-14 UPTAKE, 1976 

Iemn~rat!Jr~ (C} Igitial Lategt 
Date Ambient Discharge ~ Intake Discharge % Change Intake Dischar.ll:e % Change 

15 APR 10.4 17 .4 7.0 0.001 0.002 50.0 0.0015 0.0020 33.3 
29 APR 11.0 20.5 9.5 

13 MAY 15.3 24.9 9.6 0.068 0.051 -12.1 0.100 0.069 -31.0 
27 MAY. 16.1 26.1 10.0 
10 JUN 19.1 29.2 10.1 

2lt JUN 23.2 32.9 9.8 0.073 0.058 -20.5 0.086 0.060 -30.2 
8 JUL 25.3 32.2 6.9 

22 JUL 25.2 25.5 0.2 0.052 0.042 -19.2 0.087 0.065 -25.3 
16 SEP 22.8 22.9 0.2 

30 SEP 19.6 28.1 8.5 0.025 0.028 12.0 0.028 0.021 -25.0 
14 OCT 17 .4 28.1 10.7 

28 OCT 11.0 20.7 9.7 0.023 0.021 -8.7 0.019 0.015 -21.0 
4 NOV 9.4 19.9 10.4 

18 NOV 6.8 19.4 12.6 

Note: • indicates significant at the a = 0.10 level. 



TABLE 4.3-8 ASSIMILATION NUMBERS (mg C/mg ChI a/hr.) AT THE BOWLINE POINT PLANT INTAKE AND DISCHARGE, 1976 

Te!!merature (Q) Initial Latent 
1976 Ambient Discharge ~ Intake Discharp:e % Change Intake Discharp:e '.£ Change 

15 APR 10.4 11.4 7.0 
29 APR 11.0 20.5 9.5 

13 MAY 11'; ~ ?lJ 0 () t:. 
• -' • J - I. J :I-V 

27 MAY 16. 1 26.1 10.0 
10 JUN 19. 1 29.2 10.1 

24 JUN 23.2 32.9 9.8 
8 JUL 25.3 32.2 6.9 

22 JUL 25.2 25.5 0.2 
16 SEP 22.8 22.9 0.2 4.22 3.08 -27.0 6.88 5.29 -23.1 

30 SEP 19.6 28.1 8.5 2.80 3.69 31.8 2.78 2.57 -7.6 
14 OCT 11.4 28.1 10.7 

28 OCT 11.0 20.7 9.7 3.54 3.36 -5.1 3·10 2.35 -24.2 
4 NOV 9.4 19.9 10.4 

18 NOV 6.8 19.4 12.6 



Nonsignificant reductions and/or increase in assimilation numbers of dis

charge samples appeared to be unrelated to discharge temperature. 

4.3.3.4 Pigments 

Initial discharge levels of chlorophylls A, Q, and~, and phycoerythrin were 

generally less than respective intake levels (Tables 4.3-9, 4.3-10). This 

trend was not nearly as apparent in the latent samples. Of the observed 

reductions, five were significant, with all occurring during the summer pe

rioe when no thermal load was present. Thus, there was no relationship be

tween discharge temperatures and pigment concentrations. 

4.3.3.5 Adenosine Triphosphate (ATP) 

ATP levels for initial and latent intake and discharge samples are reported 

in Table 4.3-11. The availability of eight replicates per sample eliminated 

the need to combine sample dates to increase statistical sensitiv~ty. ThUS, 

ATP data are presented on a per sample date basis. 

ATP levels were highest during late spring and summer. Latent ATP levels 

were generally higher than initial levels. Intake-discharge comparisons 

showed significant reductions in the discharge samples on 9 of the 14 dates 

in the initial samples, and on 6 dates in the latent samples. Two signifi

cant increases were observed in the initial discharge samples, and none in 

the latent. Thus the general trend was a reduction in discharge levels. 

These reductions occurred independently of discharge temperatures, and in 

fact occurred throughout the July-September period when the condenser cir

culation system was operating with no increase in temperature. 

4.3-20 



TABLE 4.3-9 CHLOROPHYLL a CONCENTRATIONS (ug/liter) AT THE BOWLINE POINT PLANT INTAKE AND DISCHARGE, 1976 

I~mIH~rgtYr~ {~} InH1i:!1 Latent, 
----

Date Ambient LLiacharge ~ Intake Discharge 'J, Change Intake Discharge 'J, Change 

15 APR 10.4 17.4 7.0 
29 APR 11.0 20.5 9.5 

13 MAY 15.3 24.9 9.6 
27 MAY 16. 1 26.1 10.0 
10 JUN 19. 1 29.2 10. 1 

211 JUN 23.2 32.9 9.8 
8 JUL 25.3 32.2 6.9 

22 JUL 25.2 25.5 0.2 
16 SEP 22.8 22.9 0.2 7.81 4.55 -41.7 6.25 3.97* -36.5 

"-

30 SEP 19.6 28.1 8.5 8.93 7.59 -15.0 10. 1 8.14 -19.3 
14 OCT 17.4 28. 1 10.7 

28 OCT 11.0 20.7 9.7 6.50 6.25 -3.8 6.13 6.38 4. 1 
4 NOV 9.4 19.9 10.4 

18 NOV 6.b 19.4 12.6 

Note: * indicates significant at the a = 0.10 level. 



TABLE 11.3-10 CHLOROPHYLLS ~ and ~ AND PHYCOERYTHRIN CONCENTRATIONS (pg/liter) AT THE BOWLINE POINT PLANT INTAKE 
AND DISCHARGE, 1976 

IellliUlCIILl.lce U:l lolt111l Lateot 
ChloroDhvll b .Allblent Discharge -AL ln1.il.k.e Dlschllrge S Chaoge lnte.k.t: Discharlte I Chanlte 

22 JUL 25.2 25.5 0.2 
16 SEP 22.6 22.9 0.2 3.26 1.63s -50.0 2.119 1.22s -51.0 

30 SEP 19.6 28.1 6.5 1.17 1.4'1 -16.9 1.95 0.56 71.3 
III OCl 11.11 28.1 10.1 

28 OCT 11.0 20.7 9.1 0.00 0.00 0.0 0.00 0.00 0.0 
Il NOV 9.'1 19.9 10.4 

18 HOV 0.8 19." 12.6 

!;bl!iu:2I!bxll g 

22 JUL 25.2 25.5 0.2 1.112 0.89s -37.3 1.81l 1.52 -17 .4 
16 SEP 22.8 22.9 0.2 

30 SEP 19.6 28.1 8.5 2.61 2.61 0.0 3.68 2.97 -19.3 
111 OCT 11.11 28.1 10.7 

28 OCT 11.0 20.7 9.7 1l.211 3.77 -11.1 2.94 11.63 51.5 
II NOV 9.4 19.9 10.1l 

18 NOV 6.8 19." 12.6 

~bXgQeclltbr:l0 

22 JUL 25.2 25.5 0.2 
16 SEP 22.8 22.9 0.2 1.95 2.20 12.8 1.10 11.35 155.9 

30 SEP 19.6 28.1 11.5 2.12 1.85 -12.9 2.95 2.12 -26.0 
111 OCT. 11.11 28.1 10.7 

28 OCT 11.0 20.1 9.1 1.51 1.113 -6.9 1.05 1.65 51.1 
Ii kOV 9.1l 19.9 10.4 

Hi NUV b.8 19.11 12.6 

-
. kote: • indicates significant at the a = 0.10 level . 



TA.BLE 4.3-11 Al>ENOSINE T~IPllQSPHATE_LEVEk~il!,gill.t&r.L AT_u:Ui~ BOW1.Ilili POltft PLJUl't_11ITAKE AND DISCHARGh~'~ 

Temp~r.a ture ( C ) --1nHial ~tent 

Date Ambient lJisctiarRe -ll- Inta~ Jli~llil.L~ .1 Change Int.~ P~harge ~~ 

15 APR 10.4 17 .4 1.0 0.011 0.101' 42.2 0.060 0.060 0.0 
29 APR 11.0 20.5 9.5 0.054 o.oin -12.8 0.098 0.096 -2.0 
13 MAY 15.3 24.9 9.6 0.322 0.369 14.6 0.809 0.416' -48.6 
21 MAY 16. 1 26.1 10.0 0.113 0.258 48.1 0.516 0.452 -12.4 
10 JUN 19. 1 29.2 10. 1 0.265 0.198 1 -25.0 0.822 0.119 -12.5 
24 JUN 23.2 32.<; 9.8 1.341 0.964 1 -28.4 1.653 1.406 -14.9 

8 JUL 25.3 32.2 6.9 0.184 0.062· -66.3 1.017 0.312' -69.3 
22 JUL 25.2 25.5 0.2 0.420 0.099' -38.2 2.832 1.908' -32.6 
16 SIW 22.8 22.9 0.2 0.458 0.109 1 -76.2 0.802 0.330' -58.8 
30 SEP 19.6 28.1 8.5 0.064 0.035' -45.3 0.514 0.230' -55.2 
14 OCT 17 .4 28.1 10.1 0.239 0.143· -40.4 0.192 0.361' -54.4 
28 OCT 11.0 20.1 9.1 0.358 0.283 11 -20.1 0.402 0.526 30.9 

11 NOV 9.4 19.9 10.4 0.316 0.111' -45.9 0.356 0.311 5.9 
18 NOV 6.8 19.4 12.6 0.01 11 0.215· 190.5 0.144 0.180 25.3 

Note: I indicates signficant at the a = 0.10 level. 



4.3.3.6 Flyorescence Microscopy 

A comparison of the percentage of healthy organisms in intake and discharge 

samples is presented by taxonomic group in Table 4.3-12 for initial and la

tent samples, respectively. From 15 April to 24 June 1976, data for greens, 

blue-greens, and flagellates were combined into the "Others" category. 

Examination of the initial data reveals that in 21 cases, significant dif

ferences were observed between intake and discharge percentage healthy data, 

18 of Which were reductions. In general, the highest values of percentage 

of healthy organisms were obtained in spring samples, with values con

Sistently in the 80-90 percentile group both in intake and discharge sam

ples. Percentage healthy values fell through the summer months to minimal 

levels in September and November. 

Significant reductions appeared not to be correlated to discharge tempera

tures in the initial samples. Although 8 of 18 significant redU(ltions oc

curred at temperatures above 29 C, numerous reductions occurred over a wide 

range of discharge temperatures. In fact, four reductions occurred on dates 

when discharge temperatures were equivalent to intake values, due to a plant 

outage. 

General trends observed in the latent data were similar to those discussed 

above. Speci£ically, 28 significant differences were detected between in

take and discharge percentage healthy values, only 16 of which were reduc

tions. The majority of the 12 Significant increases occurred at discharge 

temperatures below 25 C during spring and fall, and two increases occurred 

at maximum discharge temperatures. Significant reductions occurred over a 

wide range of discharge temperatures. 
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TABLE 4.3-12 PERCENTAGE OF HEALTHY ORGANISMS IN THE ALGAL DIVISIONS OF THE COMMUNITY STRUCTURE AT THE 

BOWLINE POINT PLANT INTAKE AND DISGHARGEAS DETERMINED llY FLUORESCENCE MICROSCQPY, 1976 

InHtal SllowJe 

15 APR 
29 APR 

13 MAl 

---.l~take -1lllLCruu:&!L ....-.-l.ntake ---11llib~_ ----.-lnt.l~ 
Discharge 

_~ ~) ~ -1L ~ ---D.....- .....L... -----'L- -L- -...--ll._ -.1.---. ~ 

Diatoma 
Greens 
Blue-gt'eens 
Flagellatea 
Others 

Total 60.6 361 75.5 351 

Diatoms 
Greens 
Blue-greens 
Flagellates 
Others 

Total 

DIatoms 
Greena 
Dlue-greena 
Flagellates 
Others 

Total 

Diatoms 
Gl'eens 
Blue-greens 
Flagellates 
Others 

Total 

----

10 JUN 

--Intake ~1e~barge 

-L... ~ -L- ~ 

91.2 1,222 91.6 793 

66.6 760 71.1' 345 

89.5 1,982 86.9 1,138 

iLSEf 
--Iotgke .JlillQbarse 

-.L.. --'L- _L --1L-. 

16.3 103 67.9 167 

100.0 5 50.0 2 

0.0 0 0.0 0 

28.0 42 65.4' 34 

47.4 223 29.5- 147 

49.0 3'13 43.6' 350 

~ HO~ 

----.Intake 1l1IJQllill:ge 

.-1_ ~ -L... --.D-

96.1 320 64.5 404 

61J.6 11 63.6 7 

0.0 0 14.3 1 

20.0· 2'1 26.3 1J5 

12.4 19 1.7 14 

60.3 374 55.5 471 

(a) S percent.age healthy. 

(b) n : number healthy. 

86.5 167 69.4 168 

64.6 176 10.4e 112 

85.5 343 80.7 260 

24 Jun 

ID~a~~ 1l1:1!;:bQcsl: 

....L... --1L- ....l.- -XL... 

93.8 

11.6 
86.11 

573 92.0 ~05 

402 65.48 315 

975 18.1- 120 

30 SEP 

lotgke Pll1Qhgr~ 

--1- ~ ....L ---D........ 

115.1 102 42.2 1115 

56.3 9 54.5 6 

0.0 0 20.0 1 

40.0 20 41.8 23 

22.0 83 10.61 49 

31.6 214 25.5· 2211 

__ 1JLHQY 

.. I[Jta~~ 
U1:1Qbl!cge 

-L... --.ll_ ~ ---I1-

81.8 54 81L8 78 

68.9 8 50.0 3 
0 0.0 0 

3.2 ~ 11.5 6 

5.1 31 6·3 31 

13.0 91 16.3 118 

Note: a indicates significant at the ~ = 0.05 level. 

93.5 I,01l3 94.2 1,152 

95.0 629 93,8 259 

94.0 1,672 9(1. 1 1,41l 

JL!ID.. 

Intake 1l1:1s:Il<\rA3L 

-L --.D- -..L... --1l....-

15.2 B5 Bl.B 81 

96.3 25 54.8· n 
0.0 0 100.0 2 

78.7 289 53·4' 140 

70.9 219 58.2' 113 

15.6 618 59.8 t IJt3 

U OCI 

....---Intake IH:Hlbllc&e 

~ _IL.... _L _...A.-

63·6 392 83.3 1118 

62.5 15 56.8 25 

0 33.3 1 

\5.2 5 19.4 6 

13·6 25 11. It 34 

61.8 (137 55. II 41}1I 

Blank~ indicate data not analyzed (lumped together with ·Other~"). 

Dashes indicate no organisma observed. 

21 HAY 

Intake DlschaC&!L 

---1-.-...-..lL-. _I--.-.-ll_ 

90.8 1,012 88.6 863 

61.7 483 611. 9 357 

81.6 1,1195 60.1 1,220 

Z~ ..lUI.. 

Intakjl .Jllru;:Dru:.!UL. 

....L... -XL... ~ ---D-

85.5 100 79·3 1112 

16.5 91 85.0 11 

61.6 19 56.6 1O 

10.8 75 71./j 35 

511.0 188 61. 7- 216 

65.9 1113 68.3 1120 

Z~ OCI 
lntllkfl ...11.1ru;:hil£.&L 

-'- ---D........ .-L -1L-

85.6 521 61l.6 t 350 

69.2 16 15.0 9 

60.0 3 60.0 3 

20.3 15 7.6- 6 

51.1 30 25.4· 16 

76.2 587 54.sa 381l 



TABLE 4.~-12 <CONT.) 

Latent SalDDle 
15 APR 29 APR 11 HAY 27 HAY 

Iytake Discharge 
~ ~)-L- JL 

Intake Disoharge 
--1- --L- -'- ---'L-

Intake Dlsoharge 
-'- ---'L- -'- --L-

Intake Discharge 
-'- ---'L- -'---Il-

DlatolllS 
Greens 
Blue-greems 
Flagellates 
Others 

88.'1 213 91.9 1199 90.2 1,612 91.1 1,905 83.9 682 86.9 522 

Total 80.6 391 80.1 1122 

Diatoms 
Greens 
Blue-greens 
Flagellates 
Others 

Total 

l(L~UN 

Intake Discharge 
-'- -'1- -'- --D-

94.1 907 92.2 1,956 

69.3 1150 85.0' 825 
92.11 1,351 86.7' 2,681 

11.0 23_ 88.9' 1172 19.8 528 
82.0 11111 90 ... • 97.1 81." 2,1110 

2' JUN 8 JUL ----

Intake ~llu:ba[gc Intake 
-'- -'1- -'- -'1- -'- -'1-

88.3 637 911.2' 807 89.11 121 
96.2 25 

100.0 8 
85._ 123 

13.3 376 111.1 5211 811.3 8211 
82.1 1,013 85.1' 1,331 85.1i 1,101 

88.6' 500 
91.1' 2,1105 

1!1l1aba[ge 

-'- -'1-

10.6' 8_ 
91.2 31 
0.0 0 

80.11 111 
611. 3' SOli 
66.1' 660 

16SEP 32 Sf:e Ig g~I 
Intake Discharge Intake ~lll!::hll[8e Intake 

-'- ---D- -'- -'1- -'- ---'L- -'- ---'L- -'-
Diatoms lli.O 111 1 16.11 112 26.5 61 23.4 83 82.8 
Greens 0.0 0 22.2 2 33.3 6 25.0 3 15.0 
Blue-greens 0.0 0 0.0 0 0.0 0 0 63.6 
Flagellates II. 7 10 5.8 6 26.6 34 18.1 15 21.9 
Others 18.1 11 18.11 8] 15.5 611. 1.3· 31 11.7 

Total 28.0 222 33.2' 263 20.8 165 111.11' 138 67.2 

g HOI 1ft Hllll 
Intake ~ll1aba[gc Iutalu: ~1lI!lbil[gl: 

-'- -D....- -'- --D- -'- -'1- -'- -D....-

Diatoms 81.8 6011 16.0' 500 811.6 111 91.2' 260 
Greens 55.0 11 51.7 15 51.1 4 58.8 10 
Blue-greens 0 0.0 0 0 0.0 0 
Flagellat.es 36.1 13 14.2' 28 11. 3 8 12.2 9 
Others 6.2 7 1.0' 2 111.0 59 11.5 51 

Total 11.11 695 50.7' 5115 311.5 242 40.2' 330 

(a) J = percentage healt.hy. 
(b) n = number healthy. 

Note: • indloates slgnlricant at the 0 = 0.05 level. 
Blanks indicate data not analyzed (lumped together with aOtbers n ). 

Dashes indicate no organisms observed. 

--L-

6116 
21 
7 
1 

23 
1011 

1l11l!lhll[gl: 
-'- --L-

88.8' 533 
55.2 16 
75.0 3 
115.8' 22 
15.0 31 
68.2 605 

79.5 11111 79.9 3111! 
82.7 1,096 83.9 866 

22 JUL 

Intakl: 1l1:laba[ge 
-'- -'1- -'- -'1-

91.9 395 81.8' 11'10 
88.9 21t 85.1 30 
75.0 12 85.7 2'1 
90.0 18 78.9 30 
90.5 152 66.6' 138 
90.9 601 82.'" 662 

Z8 gel 
Iotalu! 1!1lUlbll[gc 

-'- -'1- -'- ---'L-

16.5 5110 80.6 122 
12.1 211 65.11 11 
57.1 " 66.1 2 
25.0 21 8.0' 6 
113.8 25 22.0' 18 
69.2 6111 10.1 165 



Of the various algal divisions, diatoms were characterized by the highest 

percentage healthy values in both initial and latent samples. Values only 

occasionally dropped below the 80 percentile mark in intake or discharge 

samples. Percentage healthy values of greens generally were lower than 

those of diatoms, but exceeded those of flagellates and blue-greens. Low 

blue-green densities frequently made the detection of differences between 

intake and discharge samples impossible. 

4.3.4 Summary 

The occurrence of significant differences between intake and discharge sam

ples was unrelated to discharge temperatures for all parameters studied. No 

significant differences were detected for primary productivity rates, fluo

rescence densities, and biomass. The reduction in density noted in April is 

probably attributable to plankton patchiness. The only significant reduc

tions noted for ptgment levels occurred during the period of no thermal 

load. While ATP levels were generally lower in the discharge samples, 

the occurrences of significant reductions could not be correlated to 

discharge temperatures. 

The initial and latent discharge percentage healthy results were similar. 

Numerous significant reductions were observed for the various algal divi

sions but all appeared unrelated to discharge temperatures. Diatoms and 

green algae maintained the highest percentage healthy values in both initial 

and latent samples. 

4.3-27 
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CHAPTER 5: ENTRAINMENT ABUNDANCE 

5.1 ICHTHYOPLANKTON 

5.1.1 Introduction 

During 1976, studies were undertaken at the Bowline Point Generat~ng Station 

to characterize the ichthyoplankton subject to entrainment by the plant cir

culating water system. These studies were a continuation of earl:Ler work 

performed by Lawler, Matusky & Skelly, Engineers (1974, 1975) and Eco

logical Analysts, Inc. (1976) and were designed to determine the densities, 

species and life-stage composition, and length-frequencies of entrainable 

fish at the plant intake. Special emphasis was placed on striped bass, 

white perch, Atlantic tomcod, bay anchovy, and species of the family 

Clupeidae. 

Abundance sampling was conducted during one 24-hour period each week between 

4 February and 14 September to provide data for all the major spawning sea

sons in the Hudson River. Diel variations in entrainment abundance were 

examined by sampling at approximately noon, sunset, midnight, and sunrise 

during each 24-hour sampling period. The vertical distribution of organisms 

in the water column next to the intake structure was also examined by sam

pling at surface, middle, and bottom depths. Flow velocities of water pass

ing through the nets were continuously monitored and used to calculate 

sample volume. 

Supplementary stUdies to evaluate alternative equipment and deSigns for en

trainment abundance sampling were also performed during the 1976 sampling 

season. These surveys included the use of a pump system deSignee to sample 

three depths simultaneously at the plant intake and a pump sampling apparatus 

5.1-1 



at the Unit 1 discharge. The discharge abundance study will be addressed in 

a separate report. 

5.1.2 Methods and Materials 

5.1.2.1 ~Collections 

Simultaneous sampling of surface, middle, and bottom depths was accomplished 

using three O.5-m, 505-~ mesh conical plankton nets which, after having been 

secured to a rigid mounting frame, were lowered parallel to and in front of 

the Unit 1 trash racks. Two consecutive 30-minute samples were collected at 

each of the four times of day (i.e., noon, sunset, midnight, sunrise). At 

the completion of each 30-minute collection period the nets were thoroughly 

rinsed into a cyltndrical cod-end container located at the apex of the net. 

The concentrated sample was then promptly transferred to a labeled 800-ml 

glass jar and preserved with 10 percent formalin. Flow velocities were 

measured continuously throughout the sample duration with an electronic 

flowmeter (Cushing) centered at the mouth of one net, and connected to a 

deck read-out unit. Each of the remaining two nets was fitted with an 

impeller-driven General Oceanics flowmeter. The electromagnetic and 

impeller-driven flowmeters were exchanged before each 30-minute sample 

on a rotating SChE!dule basis. Each depth was therefore sampled at least 

once by the electromagnetic flowmeter during each 24-hour sampling period. 

Flow velocity values obtained from the electromagnetic flowmeter were 

used in the development of a plant intake velocity matrix (Subsection 

5.1.2.4). Water quality analyses were performed during each hour of 

sample collection to monitor ambient water temperature, conductivity, 

dissolved oxygen, and pH. 
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5.1.2.2 Pump Collections 

Pump samples were collected at the plant intake structure using a three

depth intake manifold apparatus. Three distinct 3-in. intake lines, each 

submerged to the specified depth (surface, middle, and bottom) converged to 

a single intake pose, thus yielding a three-depth composite sample. The 

discharge ho~e, equipped with an inline flowmeter, was inserted into a V

notch weir collection box, and the sample volume allowed to overflow into a 

plankton net identical to those previously described. Sampling with the 

three-depth manifold was run concurrently with net collections. 

5.1.2.3 Sample Processing 

All samples were preserved on site in separate 800-ml glass jars with 10 

percent formalin. Once transported to the lab, the sample was transferred 

to a blackened Pyrex tray, sorted, and enumerated according to species and 

life stage. Quality control checks were made on the sorting procedure. The 

specimens removed from the sample were segregated into separate vials 

according to species and life stage and preserved with 5 percent formalin 

for later examination. The contents of each vial were carefully examined 

under a dissecting microscope fitted with an optical micrometer to positively 

identify the specimen and measure its length. Egg dimensions were not 

determined. The available literature and an ichthyop!ankton reference 

collection were used in the identification process. 

5.1.2.4 Volume Determinations 

The volume of water filtered during each sample collection was used to con

vert raw sample numbers to organism densities. The sample volumes were de

termined according to the following relationship: 
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v = rrr2 • t . v 

where 

V = volume in m3 

rrr2 = net cross-sectional area in m2 

t = sample duration in minutes 

v = flow velocity through nets in m/min. 

The impeller-driven flowmeters (General Oceanics) were unreliable at the low 

approach velocities characteristic of the Bowline Point intake. Accord

ingly, through-net velocities measured with the electromagnetic flowmeter 

(Cushing) were used to develop an intake water flow velocity (cm/sec) matrix 

(Table 5.1-1). Electromagnetic flowmeter values were accumulated over a 

range of tidal and plant operating conditions for each depth sampled (i.e., 

surface, middle, and bottom). These values were then used to estimate vol

ume of water filtered for each depth sampled for any given sample under any 

given combination of tidal and plant operating conditions according to the 

above relationship. The volume of the samples collected with pumps was 

accurately measured with an in-line flowmeter. 

5.1.3 Results and Discussion 

5.1.3.1 Species Composition and Abundance (Net Collections) 

The total number of organisms of each species and life stage for the intake 

abundance collections made with the stationary plankton nets is shown in 

Table 5.1-2. The results indicated that larvae of the bay anchovy (Anchoa 

mitchilli) constituted 72.4 percent of all the ichthyoplankton obtained 

during the sampling year. Less than 2.5 percent of the total collection 
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TABLE 5.1-1 BOWLINE PLANT INTAKE THROUGH-NET VELOCITIES AS A FUNCTION OF TIDAL HEIGHT, 
CIRCULATQR_~U~ OPERATION ~ ~ND SAMPLING DEPTH 

Intake IhrouJlh-HetVelociU.es{cm/sec} 
4 Pumps full(a) -~-~ If PulPS Throttled(al 

Tidal Height Range em) (-0,5)-(=0,1) (O,Ol-(ta,3) <+0.4)-(+0,1) C+o,8)-<+l,ll {-O,5)-(-O,ll (o,Ol-eta,]) (+0,9)-(+0,1) (to,8)-(tl,J) 

Depth 
Surface 

Hiddle 

Bottom 

10,7 1: l.,,<b) 

12,8 t 2,3 

15.4 1: 2,3 

10.4 1: 2.6 

10.2 t 1.0 

12.8 t 3.8 

10,7 t 1.6 

12.4 1: 4.3 

13.1 t 1.9 

9.3 t 1.4 

10.2 t 1.3 

10.9 t 3,8 

9.0' 

10,91 

13.1 t 1.1 

(a) Includes combinatiolls of circulator pumps lA, lB, 2B, 2ej lA, lB, 2A, 2ej lA, lB, 2A, 2B. 
<~) Indicates standard deviation. 

Hote: • indicates eatrapolated values. 

9.5' 7.3' 6.41 

9.3' 8.61 7.01 

11.6 t 0.5 9.11 t 1.9 7.51 



TABLE 5.1-2 NUMBER AND PERCENT COMPOSITION BY LIFE STAGE OF ICHTHYO
PLANKTON COLLECTED BY NETS DURING ABUNDANCE SAMPLING AT 
THE BOWLINE POINT PLANT INTAKE. 1976 

Composite of Three Depths 

Number Percent 
Species Life Stage Collected Composition 

Bay anchovy Larvae 3,892 72.4 
Bay anchovy __ Cal 418 7.8 
White perch Egg 416 7.7 
Bay anchovy Yolk-sac larvae 137 2.3 
Atlantic tomcod Larvae 122 2.3 
Clupeids Larvae 44 0.8 
Striped bass Larvae 44 0.8 
Bay anchovy Egg 37 0.7 
White perch Larvae 37 0.7 
Atlantic tomcod 32 0.6 
Striped bass Yolk-sac larvae 16 0.3 
Clupeids Yolk-sac larvae 14 0.3 
Centrarchids Larvae 11 0.2 
Atlantic tomcod Yolk-sac larvae 9 0.0 
Rainbow smelt Larvae 9 0.2 
American shad Larvae 7 0.1 
Unidentified larvae Larvae 7 0.1 
Cyprinids Yolk-sac larvae 4 O. 1 
White perch Yolk-sac larvae 4 O. 1 
Morone spp. Larvae 4 0.1 
Hogchoker . Eggs 4 0.1 
American eel 3 0.1 
Centrarchids Yolk-sac larvae 3 O. 1 
Weakfish Larvae 3 O. 1 
Tessellated darter Yolk-sac larvae 3 0.1 
Menidig spp. Larvae 3 0.1 
White perch Larvae 2 0.0 
Clupeids 0.0 
Cyprinids Eggs 0.0 
Tessellated darter Larvae 0.0 
Yellow perch Larvae 0.0 
Winter flounder 0.0 
Hogchoker Larvae 0.0 

Cal Dashes indicate juvenile or older. 



consisted of species other than bay anchovy, Atlantic tomcod (Microgadus 

tomcod), and clupeids. 

Daily average densities observed at the Bowline Point plant intake during 

1976 are presented by life stage in Table 5.1-3 for striped bass (Horone 

saxatilis), white perch (Morone americana), Atlantic tomcod (Microgadus 

tomcod), bay anchovy (Anchoa mitchilli), and clupeids. Temporal trends 

are more easily visualized in Figure 5.1-1, which presents average larval 

densities for each sampling date between 30 March and 15 September along with 

average intake conductivity. The 1976 net sampling effort spanned the full 

range of the entrainment periods for all species with the possible exception 

of Atlantic tomcod, which typically spawns in midwinter in the Hudson River •• 

Peak abundances for Morone spp. larvae were obtained in the latter half of 

June, about two to three weeks later than the entrainment peaks of these 

larvae in 1975. 

A peak larval density of 1,422.0/1,000 m3 for A. mitchilli was measured on 

27 and 28 July, but larvae of this species were still present in low numbers 

as late as 14 and 15 September .•• 

These data are useful for assessing the time of peak entrainment of each 

speCies and the approximate duration of the entrainment periods. 

• Sampling during the early part of the season for Atlantic tomcod 
(4 February - 36 March) was carried out using pump collection techniques 
and is discussed in Subsection 5.1.3.2 • 

•• This was the only 24-hour period sampled during this month. 
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TABLE 5.1-3 DAILY AVERAGE DENSITY OF FISH BY LIFE STAGE AND SAMPLE DATE FROM NET COLLECTIONS 
AT THE BOWLINE POINT PLANT. 1976 

Daily Average Density (No./l I OOO m3} 
Average Average Total Total 

Temperature Conductivity Volume Yolk-sac (Excluding 
Date eeL LJlmhoJ (m2) ~ _Larvae_ Lar-'lse JuveIliles _Eggs) 

---- ------ Striped Bass 

10 FEB 0.6 130 20It . 1 0.0 0.0 0.0 0.0 0.0 
30 MAR 1.1 130 1It6.It 0.0 0.0 0.0 0.0 0.0 

6 APR 8.3 123 7It2.2 0.0 0.0 0.0 0.0 0.0 
13 APR 7.8 1,575 753.3 0.0 0.0 0.0 0.0 0.0 
20 APR 11.4 135 803.1 0.0 0.0 0.0 0.0 0.0 
27 APR 10.8 905 868.2 0.0 0.0 0.0 0.0 0.0 

4 MAY 12.1 125 819.0 0.0 0.0 0.0 0.0 0.0 
11 MAY 15.7 128 715.2 0.0 8.It 0.0 0.0 8.4 
18 MAY 15.8 1 It It 780.9 0.0 3.8 0.0 0.0 3.8 
25 MAY 16.4 125 737.4 0.0 2.1 0.0 0.0 2.7 

1 JUN 17 . It 213 726.9 0.0 0.0 0.0 0.0 0.0 
8 JUN 18.9 155 825.3 0.0 0.0 0.0 0.0 0.0 

15 JUN 20.8 198 801.0 0.0 6.2- 22.5 0.0 28.1 
22 JUN 22.6 239 608.3 0.0 0.0 21.4 0.0 21.4 
30 JUN 23.8 1,643 309.9 0.0 0.0 25.8 0.0 25.8 
6 JUL 25.9 205 780.3 0.0 0.0 5. 1 0.0 5.1 

13 JUL 24.1 246 751.5 0.0 0.0 1.3 I:· 0.0 1.3 
20 JUL 26.0 805 859.2 0.0 0.0 0.0 0.0 0.0 
27 JUL 24.4 6,720 766.5 0.0 0.0 0.0 0.0 0.0 

2 AUG 26.3 l.i,2l.i3 2,l.i15.9 0.0 0.0 0.0 0.0 0.0 
10 AUG 24.1 2,075 732.6 0.0 0.0 0.0 0.0 0.0 
17 AUG 25.0 221 812.1 0.0 0.0 0.0 0.0 0.0 
lIt SEP 23.8 2,357 830.1 0.0 0.0 0.0 0.0 0.0 

If' r 



TABLE 5.1-3 ( CONT. ) 

Dail~ Ayerage Densit~ (No.ll,OOO m3) 
Average Average Total Total 

Temperature Conductivity Volume Yolk-sac (Excluding 
Date {e} (J.Imho) (m3) ~ ~vae_ Larvae JU''l~ni 1 es E9:~s) 

White Perch 

10 FEB 0.6 130 204.1 0.0 0.0 0.0 0.0 0.0 
30 MAR 7.1 130 746.4 0.0 0.0 0.0 0.0 0.0 

6 APR 8.3 123 742.2 0.0 0.0 0.0 0.0 0.0 
13 APR 7.8 1,575 753.3 0.0 0.0 0.0 0.0 0.0 
20 APR 11.4 135 803.1 0.0 0.0 0.0 0.0 0.0 
21 APR 10.8 905 868.2 0.0 0.0 0.0 0.0 0.0 

4 MAY 12.7 125 819.0 63.5 0.0 0.0 0.0 0.0 
11 MAY 15.7 128 715.2 16.9 0.0 2.8 0.0 2.8 
18 MAY 15.8 l!i4 180.9 6.4 1.3 1.3 0.0 2.6 
25 MAY 16.4 125 131.4 359.4 0.0 5.4 0.0 5.4 

1 JUN 11.4 213 726.9 13.8 0.0 8.3 0.0 8.3 
8 JUN 18.9 155 825.3 6.1 2.4 0.0 0.0 2.4 

15 JUN 20.8 198 801.0 21.5 0.0 0.0 0.0 0.0 
22 JUN 22.6 239 608.3 0.0 1.6 16.4 0.0 18. 1 
30 JUN 23.8 1 J 6lJ 3 309.9 6.5 0.0 19.4 0.0 19.4 

6 JUL 25.9 205 780.3 0.0 0.0 5. 1 0.0 5.1 
13 JUL 2lJ. 1 246 751.5 0.0 0.0 5.3 0.0 5.3 
20 JUL 26.0 805 859.2 0.0 0.0 0.0 0.0 0.0 
21 JUL 24.4 6,120 766.5 0.0 0.0 0.0 0.0 0.0 

2 AUG 26.3 4,243 2,415.9 0.0 0.0 0.0 0.0 0.0 
10 AUG 2lJ • 1 2,075 732.6 0.0 0.0 0.0 0.0 0.0 
11 AUG 25.0 227 812.1 0.0 0.0 0.0 0.0 0.0 
14 SEP 23.8 2,351 830.1 0.0 0.0 0.0 0.0 0.0 



TABLE 5.1-3 ( CONT.) 

Daily Ayerag~ Density (NO'Ll,OOO m3} 
Average Average Total Total 

Temperature Conductivity Volume Yolk-sac (Excluding 
Date (C) __ Ll1mho~ (m 3 ) ~ Larvae Larvae Juveniles Eggs) 

Atlantic Tomcod 

10 FEB 0.6 130 204.1 0.0 0.0 0.0 0.0 0.0 
30 MAH 7. 1 130 746.4 0.0 12. 1 2.7 0.0 14.7 

6 APR 8.3 123 742.2 0.0 0.0 0.0 0.0 0.0 
13 APR 7.8 1,575 753.3 0.0 0.0 150.0 34.5 184.5 
20 APR 11.4 135 803.1 0.0 0.0 3.7 1.2 5.0 
27 APR 10.8 905 868.2 0.0 0.0 4.6 5.8 10.4 

4 MAY 12.7 125 819.0 0.0 0.0 0.0 0.0 0.0 
11 MAY 15.7 128 715.2 0.0 0.0 0.0 0.0 0.0 
18 MAY 15.8 144 780.9 0.0 0.0 0.0 0.0 0.0 
25 MAY 16.4 125 737.4 0.0 0.0 0.0 0.0 0.0 

1 JUN 17 .4 213 726.9 0.0 0.0 0.0 0.0 0.0 
8 JUN 18.9 155 825.3 0.0 0.0 0.0 0.0 0.0 

15 JUN 20.8 198 801.0 0.0 0.0 0.0 0.0 0.0 
22 JUN 22.6 239 608.3 0.0 0.0 0.0 0.0 0.0 
30 JUN 23.8 1,643 309.9 0.0 0.0 0.0 0.0 0.0 

6 JUL 25.9 205 780.3 0.0 0.0 0.0 0.0 0.0 
13 JUL 24.1 246 757.5 0.0 0.0 0.0 0.0 0.0 
20 JUL 26.0 805 859.2 0.0 0.0 0.0 0.0 0.0 
27 JUL 24.4 6,720 766.5 0.0 0.0 0.0 0.0 0.0 

2 AUG 26.3 4,243 2,415.9 0.0 0.0 0.0 0.0 0.0 
10 AUG 24.1 2,075 732.6 0.0 0.0 0.0 0.0 0.0 
17 AUG 25.0 227 812.1 0.0 0.0 0.0 0.0 0.0 
14 SEP 23.8 2,357 830.1 0.0 0.0 0.0 0.0 0.0 



TABLE 5.1-3 (CONT. ) 

nail! Ayerage Densit! (NQ~L1JOOO m32 
Average Average Total Total 

Temperature Conductivity Volume Yolk-sac (Excluding 
Date (C) (\Jmho) (m3) ~ ~~vae Larvae Juveniles _ E~s) 

Ba! Anchov! 

10 FEB 0.6 130 204.1 0.0 0.0 0.0 0.0 0.0 
30 MAR 7.1 130 746.4 0.0 0.0 0.0 0.0 0.0 

6 APR 8.3 123 742.2 0.0 0.0 0.0 0.0 0.0 
13 APR 7.8 1,575 753.3 0.0 0.0 0.0 0.0 0.0 
20 APR 11. 4 135 803.1 0.0 0.0 0.0 0.0 0.0 
27 APR 10.8 905 868.2 0.0 0.0 0.0 0.0 0.0 
4 MAY 12.7 125 819.0 0.0 0.0 0.0 0.0 0.0 

11 MAY 15.7 128 715.2 0.0 0.0 0.0 0.0 0.0 
18 MAY 15.8 144 780.9 0.0 0.0 0.0 0.0 0.0 
25 MAY 16.4 125 737.4 0.0 0.0 0.0 0.0 0.0 

1 JUN 17 .4 213 726.9 0.0 0.0 0.0 0.0 0.0 
8 JUN 18.9 155 825.3 0.0 0.0 0.0 0.0 0.0 

15 JUN 20.8 19B 801.0 0.0 0.0 0.0 0.0 0.0 
22 JUN 22.6 239 608.3 0.0 0.0 0.0 0.0 0.0 
30 JUN 23.8 1,643 309.9 0.0 0.0 235.6 0.0 235.6 

6 JUL 25.9 205 780.3 0.0 0.0 2.6 0.0 2.6 
13 JUL 24.1 246 757.5 0.0 0.0 5.3 1.3 6.6 
20 JUL 26.0 805 859.2 0.0 2.3 268.9 46.6 317.7 
27 JUL 24.4 6,720 766.5 40.4 5.2 1,422.0 197.0 1,624.3 

2 AUG 26.3 4,243 2,415.9 2.5 53.8 885.4 42.2 981.4 
10 AUG 24.1 2,075 732.6 0.0 0.0 384.9 150.2 535.1 
17 AUG 25.0 227 812.1 0.0 0.0 11. 1 3.7 lIt.8 
111 SEP 23.6 2,357 830.1 0.0 0.0 7It.7 13.3 87 .9 



TABLE 5.1-3 (CONT.) 

Daily Average Density (tlo.L],OOO m3} 
Average Average Total Total 

Temperature Conductivity Volume Yolk-sac (Excluding 
Date (C) (Ilm}Jo) (m~) ~ _ Larvae Larvae Juveniles Eggs) 

Clupeids 

10 FEB 0.6 130 204.1 0.0 0.0 0.0 0.0 0.0 
30 MAR 7. 1 130 746.4 0.0 0.0 0.0 0.0 0.0 
6 APR 8.3 123 742.2 0.0 0.0 0.0 0.0 0.0 

13 APR 7.8 1,575 753.3 0.0 0.0 0.0 0.0 0.0 
20 APR 11. 4 135 803.1 0.0 0.0 0.0 0.0 0.0 
27 APR 10.8 905 868.2 0.0 1.2 2.3 0.0 3.5 

4 MAY 12.7 125 819.0 0.0 4.9 37.9 0.0 42.7 
11 MAY 15.7 128 715.2 0.0 4.2 21.0 0.0 25.2 
18 MAY 15.8 144 780.9 0.0 1.3 3.8 0.0 5. 1 
25 MAY 16.4 125 737.4 0.0 5.4 44.8 0.0 50.2 

1 JUN 17 .4 213 726.9 0.0 0.0 22.0 0.0 22.0 
8 JUN 18.9 155 825.3 0.0 1.2 9.7 0.0 10.9 

15 JUN 20.8 198 801.0 0.0 0.0 2.5 0.0 2.5 
22 JUN 22.6 239 608.3 0.0 0.0 0.0 0.0 0.0 
30 JUN 23.8 1,643 309.9 0.0 0.0 38.7 0.0 38.7 

6 JUL 25.9 205 780.3 0.0 0.0 1.3 0.0 1.3 
13 JUL 24.1 246 757.5 0.0 0.0 0.0 1.3 1.3 
20 JUL 26.0 805 859.2 0.0 0.0 0.0 0.0 0.0 
27 JUL 24.4 6,720, 766.5 0.0 0.0 0.0 0.0 0.0 

2 AUG 26.3 4,243 2,415.9 0.0 0.0 0.0 0.0 0.0 
10 AUG 24.1 2,075 732.6 0.0 0.0 0.0 0.0 0.0 
17 AUG 25.0 227 812.1 0.0 0.0 0.0 0.0 0.0 
14 SEP 23.8 2,357 830.1 0.0 0.0 0.0 0.0 0.0 
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Figura 6.1-1. Mean daily densities of fish larv~e and juveniles collected with nets at the Bowline 
Point plant intake during 1976. 



Mean densities of larvae and juveniles at the Bowline Point plant intake 

were higher at middle and bottom depths than at the surface (Table 5.1-4). 

Yolk-sac larvae varied in distribution through the water column depending 

on the species in question and did not show a consistent overall pattern 

for all species studied. 

Larvae of striped bass, white perch, Atlantic tomcod, and bay anchovy 

were generally less abundant at the intake during daylight hours (noon) 

than during the night (Table 5.1-5). This was true for all life stages 

of these species. Clupeid larvae, however, exhibited an average noon 

density comparable to that found at midnight (average noon density = 16.8, 

average midnight density = 17.0). 

Weekly mean lengths and length-frequency distributions for the stationary 

net collections are shown for striped bass, white perch, Atlantic tomcod, 

clupeids, and bay anchovy in Table 5.1-6. 

Striped bass larvae ranged from 3 to 13 mm in length and white perch 

from 3 to 15 mm. Prior to 22 June, no Morone larger than 8 mm had been 

collected. 

Bay anchovy as large as 31 mm were collected in the nets. Two distinct 

peaks appear in the weekly frequencies, which are similar to those observed 

in 1975 (Ecological Analysts 1976). These suggest two distinct spawning 

periods--a minor one in early June and a major one in late June or early 

July. 

5.1-14 



TABLE 5.1-4 SEASONAL AVERAGE AS A FUNCTION OF DEPTH AND LIFE STAGE FOR 
STRIPED BASS, WHITE PERCH, ATLANTIC TOMCOD, CLUPEIDS, AND 
BAY ANCHOVY OBTAINED FROM NET COLLECTIONS AT THE BOWLINE 
POINT PLANT INTAKE. 1976 

,Q~Dsit:z Ratlos 
11 MAY - 13 JUL St~;!.Qeg BSl,s§ 

YOlk-sac 
Depth E.gg Larvae LarVSl,e Juveniles 

Surface 0.0 0.9 0.0 0.0 
Middle 0.0 0.0 5.2 0.0 
Bottom 0.0 1 . 1 16.1 0.0 

4 MAY - 14 JUL White Perch 

Surface 95.5 0.9 0.8 0.0 
Middle 27.9 0.4 3.3 0.0 
Bottom 18.1 0.3 9.6 0.0 

30 MAR - 28 APR AtlSl,ntic Tomcod 

Surface 0.0 2.9 3.7 0.0 
Middle 0.0 '2.5 30.9 8.5 
Bottom 0.0 1.8 59.3 15.1 

27 APR - 13 JUL CluQeids 

Surface 0.0 0.9 10.4 0.0 
Middle 0.0 2.4 16.9 0.0 
Bottom 0.0 1.6 16.2 0.3 

30 JUN - 15 SEP Ba:z Anchovy 

Surface 0.5 4.3 108.5 0.9 
Middle 0.8 18.1 480.3 '1.8 
Bottom 10.8 25.8 778.4 126.1 



TABLE 5.1-5 DAILY AVERAGE DENSITIES BY LIFE STAGE(a) AND TIME OF DAY FOR SPECIES OBTAINED FROM NET COLLECTIONS 
AT THE BOWLINE PLANT INTAKE, 1976 

~--

Deml1tll(b) 
tjQQO Sun:a:t Ml!1nlgbt Sunris~ 

Total Total Total Total 
Date W 1SL. 1m:: ..Lu..v. ~I i;gg .l:SL .I&J:: J.uy ~I Egg .l:SL 1&1: J.uy ~I~ 1.S.L 1m:: .!.ill'- .'LQll.JJIll:. • 

White Percn 

'I MAY 0.0 0.0 0.0 0.0 203·7 0.0 0.0 0.0 0.0 232.8 42.3 0.0 0.0 0.0 189.0 22'1.11 0.0 0.0 0.0 193.5 
11 MAY 37.1 0.0 0.0 0.0 185.1 126.2 0.0 6.4 0.0 156.0 159.0 0,0 0.0 0.0 """ 0 ,V7.U !i. 9 0.0 ii.9 0.0 203.1 
111 MAY 1L5 10 <: n n 0.0 223.B 0.0 0.0 0.0 0.0 192.6 0.0 0.0 0.0 0.0 185.1 22.4 0.0 5.6 0.0 1'18.8 '.J v.v 

25 MAY 5.6 0.0 5.6 0.0 116.8 251.1 0.0 13.6 0.0 1.'11.0 5113.1 0.0 0.0 0.0 196.8 558.1 0.0 11.6 0.0 2111.8 
1 JUN 0.0 0.0 0.0 0.0 165.0 0.0 0.0 8.9 0.0 223.8 13.6 0.0 0.0 0.0 1117.0 41.9 0.0 20.9 0.0 191.1 
8 JUN 0.0 0.0 0.0 0.0 232.8 0.0 5.3 0.0 0.0 169.9 13.11 0.0 0.0 0.0 223.6 11.2 5.6 0.0 0.0 178.8 

15 JUN 0.0 0.0 0.0 0.0 185.1 0.0 0.0 0.0 0.0 232.8 86.2 0.0 0.0 0.0 185.1 30.5 0.0 0.0 0.0 196.8 
22 JUri 0.0 11.5 31.3 0.0 223.8 0.0 0.0 8.6 0.0 116.11 0.0 0.0 15.3 0.0 130.5 0.0 0.0 0.0 0.0 131.6 
30 JUN 12.3 0.0 0.0 0.0 162.9 0.0 0.0 110.8 0.0 1111.0 
6 JUL 0.0 0.0 0.0 0.0 232.8 0.0 0.0 6.6 0.0 147.0 0.0 0.0 11.6 0.0 2111.8 0.0 0.0 10.8 0.0 185.7 

13 JUL 0.0 0.0 0.0 0.0 147.0 0.0 0.0 0.0 0.0 232.8 0.0 0.0 0.0 0.0 162.9 0.0 0.0 18.6 0.0 214.8 
Average 5.5 0.8 3.11 0.0 3'1.5 0.5 11.0 0.0 76.0 0.0 5.5 0.0 81.5 0.5 5.9 0.0 

--- -- --- Striped basa --- --------- ~~~---

11 MAY 0.0 5.'1 0.0 0.0 185.'{ 0.0 19.2 0.0 0.0 156.0 0.0 5.9 0.0 0.0 169.8 0.0 11.9 0.0 0.0 203.1 
18 ~IAY 0.0 0.0 0.0 0.0 223.8 0.0 5.2 0.0 0.0 192.6 0.0 5.4 0.0 0.0 185.1 0.0 5.6 0.0 0.0 116.8 
25 MAY 0.0 0.0 0.0 0.0 118.8 0.0 13.6 0.0 0.0 147.0 0.0 0.0 0.0 0.0 196.6 0.0 0.0 0.0 0.0 2111.8 

1 JUN 0.0 0.0 0.0 0.0 165.0 0.0 0.0 0.0 0.0 223.8 0.0 0.0 0.0 0.0 141.0 0.0 0.0 0.0 0.0 191.1 
8 JUN 0.0 0.0 0.0 0.0 232.8 0.0 0.0 0.0 0.0 189.9 0.0 0.0 0.0 0.0 223.8 0.0 0.0 0.0 0.0 178.8 

15 JUN 0.0 10 .8 21.5 0.0 185.1 0.0 'I. 3 21.5 0.0 232.8 0.0 5.4 16.1 0.0 185.7 0.0 5.1 30.5 0.0 196.8 
22 JUN 0.0 0.0 0.0 0.0 223.8 0.0 0.0 0.0 0.0 116.4 0.0 0.0 23.0 0.0 130.5 0.0 0.0 12.7 0.0 137.6 
30 JIJN 0.0 0.0 0.0 0.0 162.9 0.0 0.0 54.4 0.0 147.0 
6 JUL 0.0 0.0 0.0 0.0 232.8 0.0 0.0 0.0 0.0 141.0 0.0 0.0 11.6 0.0 214.8 0.0 0.0 16.2 0.0 185.1 

13 JlIL 0.0 0.0 0.0 0.0 1'11.0 0.0 0.0 0.0 0.0 232.8 0.0 0.0 6.1 0.0 162.9 0.0 0.0 0.0 0.0 214.8 
Average 0.0 1.6 2.2 0.0 0.0 11.2 2.2 0.0 0.0 1.1 10.11 0.0 0.0 1.6 11.9 0.0 

----
(a) YSL = yolk-sac larvae1 Lar = larvaej Juv = juveniles 
(b) Density = No./l,OOO m . 

Note: I indicates total volume in cubic meters. 
Dashes indicate no data available. 



TABLE 5.1-5 (CONT .) 

~epll1t!(b) 
UWlD ::il.!nllet Hl!1nigbt ~l.Inrhui: 

Total Total Total Tot.al 
Date £.gg lSI.. 1&c l!a ~'.Egg .lS.I.. J...ru::. .ill!. l2l..ume.. ~ .IS.L.. Lru: J.n .iQl.u.ou:. • £.gg .lSI.. I&J: .ill!. .i!lJ.w!Ie.' 

Atlantic IQIIIlIHI 
30 HAR 0.0 4.5 0.0 0.0 223.8 0.0 30.5 0.0 0.0 196.8 0.0 6.8 13.6 0.0 1117.0 0.0 5.6 0.0 0.0 116.8 
6 APR 0.0 0.0 0.0 0.0 162.9 0.0 0.0 0.0 0.0 2111.8 0.0 0.0 0.0 0.0 176.8 0.0 0.0 4.9 0.0 165.7 

13 APR 0.0 0.0 21.5 8.6 232.8 0.0 0.0 391.5 89.5 118.8 0.0 0.0 173.11 33.6 178.8 0.0 0.0 '13.0 12.3 162.9 
20 APR 0.0 0.0 8.9 0.0 0.0 0.0 0.0 0.0 0.0 185.1 0.0 0.0 11.6 11.1 2111.8 0.0 0.0 0.0 0.0 118.6 
21 API! 0.0 0.0 0.0 0.0 232.8 0.0 0.0 5.6 0.0 178.8 0.0 0.0 13.11 17.9 223.8 0.0 0.0 0.0 4.3 232.8 
Average 0.0 0.9 6.1 1.1 0.0 6.1 19.11 17.9 0.0 1.11 111.0 11.2 0.0 1.1 8.6 3.3 

Da! anllbQlll/ 

30 JUN 0.0 0.0 6.1 0.0 162.9 0.0 0.0 1189.8 0.0 l'n.O 
6 JUL 0.0 0.0 0.0 0.0 232.8 0.0 0.0 0.0 0.0 1/17 .0 0.0 0.0 0.0 0.0 2111.8 0.0 0.0 10.8 0.0 185.1 

13 JUL 0.0 0.0 0.0 0.0 1117.0 0.0 0.0 0.0 0.0 232.8 0.0 0.0 211.6 6.1 162.9 0.0 0.0 0.0 0.0 2111.8 
20 JUL 0.0 0.0 8.6 0.0 232.8 0.0 0.0 452.2 91.5 196.8 0.0 11.6 5114.1 97.8 21~.8 0.0 '1.1 107.1 4.6 21'1.8 
29 JUL 6.1 12.3 1,105.0 0.0 162.9 61.0 0.0 1,438.8 89.4 223.8 511.11 13.6 1,884.4 361.8 141.0 30.1 0.0 1,335.9 311.9 232.8 
3 AIIG Q.O 42.9 921.8 0.0 232.8 5.6 89.5 542.5 0.0 178.8 0.0 8.6 1.808.11 163.2 232.8 0.0 0.0 1,3112.3 50.3 118.8 

10 AUG 0.0 0.0 61.2 0.0 141.0 0.0 0.0 250.2 22.3 223.8 0.0 0.0 1128.6 20.11 141.0 0.0 0.0 116.9 414.9 214.8 
17 AUG 0.0 0.0 0.0 0.0 223.8 0.0 0.0 10.8 5.4 185.1 0.0 0.0 0.0 4.5 223.8 0.0 0.0 39.1 5.6 178.8 
14 SEP 0.0 0.0 0.0 0.0 186.7 0.0 0.0 116.2 35.1 223.8 0.0 0.0 1112.3 15.2 196.8 0.0 0.0 35.1 0.0 223.8 
Average 0.1 6.1 234.3 0.0 8.1 9.9 312.3 21.1 6.0 26.8 591.4 11.2 3.3 0.5 398.6 9".8 

Clu"el!1l! -------~~----

21 APR 0.0 0.0 0.0 0.0 232.8 0.0 5.6 5.6 0.0 118.8 0.0 0.0 0.0 0.0 223.8 0.0 0.0 4.3 0.0 232.8 
4 HAY 0.0 0.0 24.6 0.0 203.7 0.0 11.3 12.9 0.0 232.8 0.0 0.0 100.5 0.0 189.0 0.0 15.5 20.7 0.0 193.5 

11 MAY 0.0 0.0 10.8 0.0 185.1 0.0 0.0 25.6 0.0 156.0 0.0 5.9 17.7 0.0 169.8 0.0 9.8 0.0 0.0 203.7 
18 MAY 0.0 0.0 4.5 0.0 223.8 0.0 5.2 5.2 0.0 192.6 0.0 0.0 5.4 0.0 185.1 0.0 0.0 0.0 0.0 118.8 
25 HAY 0.0 0.0 83.9 0.0 110.8 0.0 20.4 88.4 0.0 141.0 0.0 0.0 10.2 0.0 196.8 0.0 11.1 9.3 0.0 2111 .8 

1 JUN 0.0 0.0 12.1 0.0 165.0 0.0 0.0 11.9 0.0 223.8 0.0 0.0 111.6 0.0 1111.0 0.0 0.0 15.7 0.0 191.1 
8 JUN 0.0 0.0 11.3 0.0 232.8 0.0 0.0 10.5 0.0 189.9 0.0 0.0 8.9 0.0 223.8 0.0 5.6 16.8 0.0 178.8 

15 JUN 0.0 0.0 0.0 0.0 185.1 0.0 0.0 0.0 0.0 232.8 0.0 0.0 0.0 0.0 185.1 0.0 0.0 10.2 0.0 196.8 
22 JUN 0.0 0.0 0.0 0.0 223.8 0.0 0.0 0.0 0.0 116.11 0.0 0.0 0.0 0.0 130.5 0.0 0.0 0.0 0.0 131.6 
30 JUN 0.0 0.0 61.11 0.0 162.9 0.0 0.0 13.6 0.0 1111.0 
6 JUL 0.0 0.0 0.0 0.0 232.8 0.0 0.0 0.0 0.0 1111.0 0.0 0.0 0.0 0.0 2111.8 0.0 0.0 5.4 0.0 185.1 

13 JUL 0.0 0.0 0.0 0.0 1111.0 0.0 0.0 0.0 0.0 232.8 0.0 0.0 0.0 6.1 162.9 0.0 0.0 0.0 0.0 21/j.8 
Average 0.0 0.0 16.8 0.0 0.0 3.0 13.8 0.0 0.0 0.5 11.0 0.5 0.0 3.0 6.9 0.0 

(a) YSL = yolk-sao larvae; Lor = larvae; Juv = juveniles. 
(b) Densi.ty = No./l,OOO .3. 

tlote: • indicates total volume in cubic meters. 11~iI", 

Dashes indicate no data available. 



~ 
TABLE 5.1-6 FISH SPECIES LENGTH-FREQUENCY DISTRIBUTION AND MEAN, RANGE, AND STANDARD ERROR OF LENGTHS 

ON A WEEKLY BASIS FOR NET COLLE~TIONS AT THE BOWLINE POINT INTAKE. 1976 

\·JEn: N X 
--_._----
02/0~:i/7t:.. O. 
02/10/71:, 0 
02/17/76 O. 
02/24/76 O. 
OJ/02/7(~. O. 
03/0','.176 0. 
03/16/7/::.. O. 
0'::/23/71:.. O. 
0::::/::::0/76 0, 
04/0/::../76 I) 

04/13/7/::.. O. 
1)4/20/76 O. 
04/27/76 0. 
05/0'1/76 0. 
O':'/lll7/::'. 6. .:::. 50 
05/1:3/76 ::::. :3.3.3 
. 05.125/71:... 2 /::.. 00 
0/::../01/7/::.. 0 
0/::.·/0:3/76 0. 
01:.,/1'3/76 2:::, ~3. ';:/;., 
0/::../22/76 I,: 1:." 77 
06/30/76 ::: :?. I:.:;: 

07/06/76 4. 10 00 
07/1~3/76 1 13. 00 
07/20/76 O. 
07./27/76 O. 
1)::::/02/76 0, 
0:::: ,'I 0/76 0. 
0:::/17l71:.. O. 
0:::/2'1/76 O. 
09/1'1/76 0 

t~~ct.lIl11HFR OF LFNCiTH:::; 
X"tIEAN LENGTH 
SE~STANDARD ERROR 

_~_~ __ ~~_~~ ______ ~ ___ ~t..r1Q.o&Jl<l.;uL ___ ~ __ ~ __ ~~~_~~_~ ___ ~_ 

LENGTH I NTERVAL:3 (HI1) 

RANGE 
O. o~ 3. o~ /::." O~ 9. 0- 12. 0- 15. (1- 18.0- 21.0- ---------

:::;E 2. ':) 5. 9 :3.9 11. -;> 14. '" 17 .. ;> 20. -;> 23. -;> 24. 0+ MIN MAX 
------

0, 224 0 1:." 0. O. O. O. 0 O. O. 3. 4. 
O. :;:.::;':; O. :3. O. O. O. O. O. O. O. 3. 4 . 
O. 000 O. O. 2. O. O. O. o. O. O. 6. /::.. 

O. 270 O. 6 17. O. O. 0 O. O. O. 3 7. 
O. II:../::.. O. O. 13. O. O. O. O. O. O. 6. 8. 
O. 1:..:::0 O. O. .:::. 4. 1. O. 0 O. O. 6. 12. 
I) 707 O. O. 3. 0. O. O. O. O. 8. 11. 
O. 000 O. O. O. 0, 1. O. O. O. 0, 1 ::::. 1'-' -". 



WEEI::' N X 
--------
02.105/76 O. 
02.110/76 O. 
02/17.176 O. 
02/24/76 O. 
0:3/02/76 O. 
03/09/76 O. 
03/16./76 O. 
03/23/76 O. 
03/:30/76 O. 
04/0/:,/76 O. 
04/13/76 O. 
04/20.176 O. 
04/27/76 O. 
05/04/76 O. 
05.111.176 2. 4. 50 
05/18/76 1. 4. 00 
OS/25/U. 4. 4. 75 
061'01/76 6. 5. 00 
06./08/76 2. 3. 00 
06./15/76 O. 
06/22/76 11. 4. 09 
06/30/76 6. 5. 17 
07/06/76 4. 11.25 
07/13/76 4. 11. 75 
07/20/76 O. 
07/27/76 O. 
08/02/76 O. 
08/10/76 O. 
08.117/76 O. 
08/24/76 O. 
09/14/76 I). 

N=NI.I11F:FR OF LFNGTI18 
X",r'1EAN LENGTH 
SE=-STANDARD ERROR 

SE 
------

O. 500 
O. 000 
O. 250 
O. 365 
O. 000 

O. 251 
O. 401 
t.250 
2. 016 

TABLE 5.1-6 (CONT.) 

Wh1teh~ 

LENGTIi INTERVALS (t-nn 
------------------------------------------------------------------ RANGE 
O. 0- 3. 0- ~" 0- 9. 0- 12. 0- 15. 0- 18. 0- 21. 0- ---------
2. 9 5. 9 8 .. ~ 11. .~ 14. 9 17.9 20. 9 23. 9 24. 0+ MIN MAX 

O. 2. O. O. O. O. O. O. O. 4. 5. 
O. 1. O. O. o. o. o. o. O. 4. 4. 
O. 4. O. O. O. O. O. O. O. 4. 5. 
O. 4. 2. O. O. O. O. O. O. 4. b. 
O. 2. O. O. O. O. O. O. O. 3. 3. 

O. 10. 1. O. O. o. o. o. O. 3. 6. 
O. :3. 3. O. O. O. O. O. O. 4. 6. 
O. O. 0 3. O. 1. O. O. O. 10. 15. 
O. O. 1. O. 2. 1. O. O. O. b. 15. 

r ------"'- ~ " 
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TABLE 5.1-6 (CONT.) 

______________________________________ ..Jlt.l.i;L~QH1~Q\l ________ _ 

" 

c . ' 
( i 
L· .', 

WEEk N x 

02/05/7/:. 0, 
02/10/76 0, 
02/17/7/:. O. 
02/24/7(:. O. 
0:;;/02/76 U. 
O:;;l09f7f:.. 0. 
O:~:/ 1 f:..f7/:' O. 
03/2::':/7f:.. (I 

0:;:/:;;O/7/:. 10 7. ';It) 

04/1)<'-.;'7/:. 0 
04/13.17/:. 13·~1. 14. 70 
04/20/710. 4. 11 ~IO 

(J4.1:::'1.f76 9. 17.56 
('5/04/710. O. 
OS/11/76 0 

,..!~~?~~-. (I 

OS/25/71:.. O. 
0(:.;'01/76 O. 
06.f08/7/:. 0 
0(:./ 1 ~~;/76 O. 
0/:./22/7(:. I) 

0/:'/'::0/71::.. 0 
(17.10/:./71::.. O. 
07/1:;;/7/:. O. 
1)'1/20/71::.. 0. 
07/27/7f:.. O. 
0:=:/02/7 f:... O. 
0::;/10/71::.. 0 
08/17/71;. I). 

0::::/24/76 O. 
09/14.17(:. I). 

N=l'Illt'lf:FH OF LFNC;'f ~j:::: 
X"I'IEAI'~ LENGTH 
SE=STANDARD EHHOR 

" 

::::E 

O. '277 

O. 1 :::::;: 
::'::.202 

02'? 

I) 0-
2. 9 

O. 

o. 
O. 
O. 

3. 0-
5 9 

O. 

O. 
o. 
O. 

6. 0-
8. 9 

"j 

19. : 
.. --

O. 
2_ 
o. 

LENGTH I tHERV{)U:: (~1I1) 

9. 0-
11.9 

L 

10. 
O. 
O. 

12 0-
14. ';) 

O. 

50. 
O. 
1. 

1':".0-
17. 9 

O. 

I-"'~ .-"" 

J, /.:. 0;' .~J~ 

1 :. 
(9 

;:. 
"-" ! 
-----

... 

18. 0--
20. 9 

o. 

9. 
1. 
2. 

: .. ." 

21.0-
23. 9 

o. 

1. 
O. 
2. 

~) 

~~..:,.:;:.' 

,-

RIING£ 

24. 0+ tlI N /: t1f~ X 

O. 7 . 10. 

O. 9. 21. 
O. 6. 18. 
0 1 ". . ~. 22 . 



WEEI< N x 
--------
02./05.176 O. 
02/10.06 O. 
02/17/76 O. 
02/24/76 O. 
03/02/76 O. 
03/09/76 O. 
03/16/76 O. 
03/23/76 O. 
03/30/71:.. O. 
04/06/76 O. 
04/1:3/76 O. 
04/20/76 O. 
04/27/71:.. 3. 6.1:..7 
05/04/76 33. 7. 85 
05/11176 18. 13. 44 
05/18/76 4. 6. 75 
OS/25/76 34. 7. 09 
06/01/76 16. 7. ~:8 
06/08/71:. 8. 7. 38 
06/15/76 2. 8. 00 
06/22/16 O. 
06/:30/76 12. 5. ?2 
07/06/76 1. 15. 00 
07/13.176 1. 24. 00 
07,'20/76 O. 
07/27176 O. 
08/02/76 0 
08/10/76 O. 
08/17/76 O. 
08/24/76 O. 
09/14/76 O. 

N=NlIMflER OF LFNGTHS 
X=tIEAN LENGTH 
SE=STANDARD ERROR 

SE 

O. 333 
O. 218 
O. 573 
O. 479 
O. 236 
O. 256 
O. 754 
O. 000 

O. 417 
O. 000 
O. 000 

0.0-
2. 9 

O. 
O. 
O. 
O. 
O. 
O. 
O. 
o. 

O. 
O. 
o. 

3. 0-
C" Q 
...... #' 

O. 
O. 
2. 
O. 
2. 
O. 
2. 
O. 

6. 
O. 
O. 

TABLE 5.1-6 (CONT.) ____ _ 

Cluoe~ 

LENGTH INTERVALS (MM) 

6. 0- 9. 0-
8.9 11.9 

3. O. 
21. 12. 
10. 4. 

4. O. 
31. O. 
I'=' ""'. 3. 

'" ..... 3. 
2. O. 

5. 1. 
O. O. 
O. O. 

12.0-
14. 9 

O. 
O. 
2. 
O. 
1. 
O. 
O. 
O. 

O. 
O. 
O. 

15. 0-
17.9 

o. 
O. 
O. 
O. 
O. 
O. 
O . 
o. 

O. 
1. 
O. 

18. 0-
20. 9 

o. 
O. 
O. 
O. 
O. 
O. 
O. 
o. 

0 
O. 
o. 

21.0-
23. 9 

O. 
O. 
o. 
O. 
O. 
O. 
O. 
O. 

O. 
O. 
O. 

.... : 1 

24. 0+ 

O. 
O. 
O. 
O. 
O. 
O. 
O. 
O. 

O. 
O. 
1. 

RANGE 

MIN MAX 

6. 7. 
6. 10. 
4. 13. 
6. S. 
4. 13. 
7. 10. 
4. 10. 
8. 8. 

5. 10. 
15. 15. 
24. 24. 

c' .... 



I~EEI' N x 

02/4)5;"76 O. 
02/10F76 0 
02/17/76 O. 
02/24/76 O. 
03/02/76 O. 
03/U9/76 O. 
03/16/76 0 
03/23/76 O. 
03/30/76 O. 
04/U6/76 O. 
04/13/76 0 
04/20/76 0 
04F27/76 O. 
05/04/76 O. 
05/11/76 0 
05/18/76 O. 
OS/25/76 Q 
06/01/76 0 
0~F08/76 0 
06/15/76 0 
06/22/76 O. 
06/30/76 72. 6. 99 
07/06/76 2. 12. ~O 
07/13/76 c 

~. 17.80 
07/20/76 174. 14. 99 
07/27/76 576. 9. 66 
08/02/76 1273. 7. 67 
08/10/76 243. 17. 19 
08/17/76 I? 18. 50 
08/24/76 O. 
09/14/76 7~ ~ 15. 04 

N=NI1/1F.:FR OF LFI\h3TH::: 
X=t1EAN LENGTH 
:::E=:=:T mmr)HD ERROn 

TABLE 5.1-6 (CONT.) 

_________ . ____ ._.-liil.:L..AIlQllQ'fi. 

:::E 

O. 213 
t). 500 
1. 715 
0.411 
O. 276 
O. 157 
O. :~:07 

O. 597 

O. 463 

O. 0-
2. 9 

Q 
0 
O. 
O. 
4. 

14. 
O. 

0 

O. 

3. 0-
5 '? 

10. 
O. 
Q 

II. 
209. 
~2. 

0 
Q 

0 

LENGTH INTErNAL::: (MM) 

/:. .. 0- 9. (;-
::: . ." 11 . ." 

~~ 
~~ 4. 

O. O. 
0 Q 

I? 28. 
152. ce 

~~. 

320. 93. 
10. 31. 

Q O. 

3. 1~ ~. 

.. -~ .-, 
....... 'J-' 

14. ';1 

~ 
~. 

2. 

30. 
22. 
41. 
27. 

O. 

14. 

15. :)-
17.9 

0 
O. 
1. 

lQ 
24. 
e~ 
~~ 

5Q 

4. 

2a 

4r. , .... 
1':;', 'J-

20. 9 
21.0-
23. 9 

o o. 
o O. 
1. 2. 

35. 39. 
29. 
54. 
c.2. 

6. 

15. 

59. 
55. 
51. 

2. 

3. 

24. 0+ 

Q 
Q 
Q 
O. 

22. 
21. 
12. 

O. 

2. 

Cfiii> 

~" 

RANGE 

MIN MAX 

5. 14. 
12 I? ~. 

1~ ~. 22. 
3. 23. 
2. 26. 
2. 31. 
6. 30. 

15. 22. 

8. 24. 



5.1.3.2 Abundance and Percent Composition (Three-Depth Manifold Pump 
Collections at the Intake) 

The total number of organisms and percent composition of each species and 

life stage for the intake abundance collections using the three-depth mani-

fold pump apparatus is shown in Table 5.1-7. Atlantic tomcod larvae exhib-

ited the highest numbers of this type of collection, constituting 26.9 per-

cent of the total. Less than 2.2 percent of the total collection consisted 

of species other than Atlantic tomcod, bay anchovy, striped bass, white 

perch, and clupeids. This compares closely with the net sample results. 

with the exception of striped bass, which constituted less than 2.2 percent 

of the net collections (Table 5.1-2). 

Daily average densities for striped bass, white perch, Atlantic tcmcod, bay 

anchovy, and clupeids obtained from collections made with t~e three-depth 

manifold pump system are presented in Table 5.1-8. Seasonal trends are dis-

played with conductivity in Figure 5.1-2. It should be noted that sampling 

in March was done exclusively with the pump system, whereas the stationary 

plankton nets were the only collection method employed in April ar.d the first 

half of May. Both systems were employed in concert starting on 25 May. Lar-

val densities were roughly comparable for Morone spp. and clupeids collected 

with the nets and the three-depth manifold pump system in the earl.y part of 

the entrainment season. The highest density for the sampling season using the 

three-depth manifold pump system was for Atlantic tomcod larvae on 15 March 

(1,075.6 larvae I 1 ,000 m3). 

• Net collections were not carried out during the early part of the spawning 
season of Atlantic tomcod, whereas pump collections were not made in 
April; therefore, no comparison is implied for this species. 

5.1-23 



,·"TABLE 5. 1-7 NUMBER AND PERCENT COMPOSITION BY LIFE STAGE OF ICHTHYO
PLANKTON COLLECTED USING THE THREE-DEPTH MANIFOLD PUMP 
SYSTEM AT THE BOWLINE POINT PLANT INTAKE, 1976 

No. Percent 
Species Life Stage Collected Composition 

Atlantic tomcod Larvae 220 26.9 
Atlantic tomcod Yolk-sac larvae 137 16.8 
Bay anchovy Egg 119 14.6 
Bay anchovy Larvae 102 12.5 
Bay anchovy __ (a) 102 12.5 
Striped bass Larvae 34 4.2 
White perch Larvae 20 2.4 
White perch 18 2.2 
Clupeids Larvae 18 2.2 
Atlantic tomcod 10 1.2 
Unidentified egg Egg 6 0.7 
Striped bass 5 0.6 
Unidentified la;;"vae Larvae 4 0.5 
Brown bullhead 3 0.4 
Centrarchids Larvae 3 0.4 
Clupeids 2 0.2 
American eel 2 0.2 
Alosa spp. Larvae 2 0.2 
Morone spp. Larvae 2 0.2 
Northern pipefish 2 0.2 
Bay anchovy Yolk-sac larvae 0.1 
Tessellated darter 0.1 
Cyprinids Larvae 0.1 
American shad Larvae 0.1 
FunQulus spp. Larvae O. 1 
Hogchoker 0.1 

(a) Dashes indicate juvenile or older. 



TABLE 5.1-8 DAILY AVERAGE DENSITY BY LIFE STAGE AND SAMPLE DATE FOR FISH COLLECTED WITH THE THREE-DEPTH 
MANIFOLD PUMP SYSTEM AT THE BOWLINE POINT PLANT INTAKE, 1976 

Dailr Averase Densitr (No./l,OOO .3} 
Average Average Total Total 

Temperature Conductivity VolUlle folk-sac (Excluding 
~ (C) ("mho) .JJD1L Ban Laryae J.&uil.Q Juven1les Ena) 

Striped Bass 

5 FEB 0.2 120. 95.9 0.0 0.0 0.0 0.0 0.0 
11 FEB 1.0 160. 111.9 0.0 0.0 0.0 0.0 0.0 
11 FEB 1.8 285. 191. 6 0.0 0.0 0.0 0.0 0.0 
24 FEB '-5 113. 191.9 0.0 0.0 0.0 0.0 0.0 

2 HAR 2.5 115. 110.6 0.0 0.0 0.0 0.0 0.0 
9 HAR 2.6 110. 196.9 0.0 0.0 0.0 0.0 0.0 

16 HAR 2.8 1,101. 191.5 0.0 0.0 0.0 0.0 0.0 
23 HAR 5.1 153· 114.3 0.0 0.0 0.0 0.0 0.0 
25 HAY 16.4 125. 229.0 0.0 0.0 0.0 0.0 0.0 

1 JUN 11.4 213. 228.6 0.0 0.0 0.0 0.0 0.0 
8 JUN 19.2 159. 228.0 0.0 0.0 4." 0.0 4.1i 

15 JUN 20.8 198. 225.8 0.0 0.0 35.4 0.0 35.11 
22 JUN 22.7 239. 228.2 0.0 0.0 113.8 0.0 43.8 
30 JUN 21t.O 1,775. 57.0 0.0 0.0 11.5 0.0 17.5 

6 JUL 25.8 205. 232.2 0.0 0.0 25.8 ".3 30.1 
13 JUL 211.2 246. 227.9 0.0 0.0 35.1 8.8 "3.9 
20 JUL 26.2 690. 81.3 0.0 0.0 0.0 0.0 0.0 
27 JUI. 2".4 6,720. 232.11 0.0 0.0 0.0 4.3 1i.3 

2 AUG 26.1 ",231. 460.5 0.0 0.0 0.0 0.0 0.0 
5 AUG 21.0 4,050. 201.6 0.0 0.0 0.0 0.0 0.0 

10 AUG 24.1 2,075. 253.2 0.0 0.0 0.0 3·9 3.9 
11 AUG 25.0 221. 2IJO." 0.0 0.0 0.0 0.0 0.0 
24 AUG 26.5 5,250. 60.8 0.0 0.0 0.0 0.0 0.0 
111 SEP 23.9 2,356. 166.0 0.0 0.0 0.0 0.0 0.0 

-Wbits! fgc!:b 

5 ~'EB 0.2 120. 95.9 0.0 0.0 0.0 0.0 0.0 
11 FEB 1.0 160. 47.9 0.0 0.0 0.0 0.0 0.0 
11 FEB 1.8 285. 191.6 0.0 0.0 0.0 0.0 0.0 
211 FEB 1.5 113. 197.9 0.0 0.0 0.0 0.0 0.0 

2 HAR 2.5 115. 110.6 0.0 0.0 0.0 0.0 0.0 
9 HAR 2.6 110. 196.9 0.0 0.0 0.0 0.0 0.0 

16 HAR 2.8 1,101. 191.5 0.0 0.0 0.0 0.0 0.0 

23 HAR 5.1 153· 1111.3 0.0 0.0 0.0 0.0 0.0 
25 HAY 16." 125. 229·0 0.0 0.0 8.7 II.IJ 13.1 

1 JUN 11.- 213. 228.6 0.0 0.0 4.11 0.0 II." 
8 JUN 19.2 159· 228.0 0.0 0.0 4.11 0.0 It.It 

15 JUN 20.8 198. 225.8 0.0 0.0 0.0 0.0 0.0 
22 JUN 22.7 239. 228.2 0.0 0.0 0.0 0.0 0.0 
30 JUN 211.0 1,715. 57.0 0.0 0.0 35.1 0.0 35.1 

6 JUL 25.8 205. 232.2 0.0 0.0 12.9 0.0 12.9 



TABLE 5. 1-8 (CONT. ) 

~Y~r~g~ U~D~1tY !HQ,ll,QQQ m3} 
. Average Average Total Total 

Temper's ture Conductivity Volume Yolk-sse (Excluding 
-llil~ Ie} !umhQl_ ~ E&&.:I. L.I![U~ I..ru:Yrul. .l.ill'.wUu Egg~L 

lih it e f.IT.!tll (Co n Ll 

13 JUL 24.2 246. 22".9 0.0 0.0 46.3 26.3 14.6 
20 JUL 26.2 690. 61.3 0.0 0.0 0.0 0.0 " r. u.v 
")'1 'UI .... to fo 6 ,'l20 . 232.4 0.0 0.0 0.0 0.0 0.0 ..... UUL4 £ .. ~ .. 

2 AUG 26.1 4,231. 460.5 0.0 0.0 0.0 11.4 11.4 
5 AUG 27 .0 4,050. 201.6 0.0 0.0 0.0 4.8 4.8 

10 AUG 24.1 2,015. 253.2 0.0 0.0 0.0 7.9 1.9 
11 AUG 25.0 227. 240.4 0.0 0.0 0.0 0.0 0.0 
211 AUG 26.5 5,250. 60.8 0.0 0.0 0.0 0.0 0.0 
14 SEP 23.9 2,356. 166.0 0.0 0.0 0.0 0.0 0.0 

AtlDot1!l IQml,lo\l 

5 fEB 0.2 120. 95.9 0.0 0.0 0.0 0.0 0.0 
11 f'EB 1.0 160. 41.9 0.0 0.0 0.0 0.0 0.0 
11 fEB 1.8 285. 191. 6 0.0 0.0 0.0 0.0 0.0 
24 FEB 1.5 113. 191.9 0.0 65.9 0.0 0.0 85.9 

2 MAR 2.5 115. 110.6 0.0 56.6 0.0 0.0 58.6 
9 MAR 2.6 110. 196.9 0.0 284.4 0.0 0.0 284.4 

16 MAR 2.6 1,101. 191.5 0.0 10.4 1,015.6 0.0 1,066.0 
23 MAR 5.1 153. 114.3 0.0 298.4 60.3 0.0 318.1 
25 MAY 16.4 125. 229.0 0.0 0.0 0.0 4.11 11.4 

1 JUN 11.4 213. 228.6 0.0 0.0 0.0 21.9 21.9 
8 JUN 19.2 159. 228.0 0.0 0.0 0.0 4.11 4.4 

15 JUN 20.6 196. 225.6 0.0 0.0 0.0 8.9 8.9 
22 JUN 22.1 239. 228.2 0.0 0.0 0.0 0.0 0.0 
30 .IlIN 211.0 1,115. 57.0 0.0 0.0 0.0 0.0 0.0 

6 JUL 25.8 205. 232.2 0.0 0.0 0.0 11.3 4.3 
13 JUL 211.2 246. 221·9 0.0 0.0 0.0 0.0 0.0 
20 JUL 26.2 690. 87.3 0.0 0.0 0.0 0.0 0.0 
27 JUL 24.11 6,720. 232.11 0.0 0.0 0.0 0.0 0.0 

2 AUG 26.1 11,237. 1160.5 0.0 0.0 0.0 0.0 0.0 
5 AUG 27.0 4,050. 207.6 0.0 0.0 0.0 0.0 0.0 

10 AUG 24.1 2,075. 253·2 0.0 0.0 0.0 0.0 0.0 
11 AUG 25.0 227. 2110.4 0.0 0.0 0.0 0.0 0.0 
24 AUG 26.5 5,250. 60.6 0.0 0.0 0.0 0.0 0.0 
14 SEP 23·9 2,356. 166.0 0.0 0.0 0.0 0.0 0.0 

Bay Anchovy 

5 fEll 0.2 120. 95.9 0.0 0.0 0.0 0.0 0.0 
11 fEB 1.0 160. 41.9 0.0 0.0 0.0 0.0 0.0 
17 FEB 1.8 285. 191. 6 0.0 0.0 0.0 0.0 0.0 
211 FEB 1.5 113. 191.9 0.0 0.0 0.0 0.0 0.0 

2 HAR 2.5 115. 110.6 0.0 0.0 0.0 0.0 0.0 
9 MAR 2.6 110. 196.9 0.0 0.0 0.0 0.0 0.0 

.. 



TABLE 5.1-8 ( CONT. ) 

Dal1x Ax~[ag§ O~naltx {H2.ll.00D .31 
Average Average Total Total 

Temperature Conductivity Volume Yolk-sac (Excluding 
~ (Cl (ullb2) .J.J!IL £s.u Larvae I..!!I::xM Juvenilea ElU(s) 

51X AnQb2II (C2nt.l 

16 tuR 2.8 1,101. 191.5 0.0 0.0 0.0 0.0 0.0 
23 HAR 5.1 153. 1111·3 0.0 0.0 0.0 0.0 0.0 
25 HAY 16.11 125. 229.0 0.0 0.0 0.0 0.0 0.0 

1 JUN 11.11 213. 228.6 0.0 0.0 0.0 0.0 0.0 
8 JUN 19.2 159. 226.0 0.0 0.0 0.0 0.0 0.0 

15 JUN 20.6 198. 225.6 0.0 0.0 0.0 0.0 0.0 
22 JUN 22.1 239. 226.2 0.0 0.0 0.0 0.0 0.0 
30 JUN 211.0 1,115. 51.0 0.0 0.0 0.0 0.0 0.0 
6 JUL 25.6 205. 232.2 0.0 0.0 0.0 0.0 0.0 

13 JUL 211.2 246. 221.9 0.0 0.0 13.2 0.0 1].2 
20 JUL 26.2 690. 67.3 0.0 0.0 0.0 0.0 0.0 
21 JUL 211.11 6,120. 232.11 11911.8 11.3 167.6 206.5 378.7 
2 AUG 26.1 /1,231. 1160.5 8.1 0.0 76.0 &0.3 156.11 
5 AUG 21.0 4,050. 207.6 0.0 0.0 38.5 • 53·0 91.5 

10 AUG 211.1 2,015. 253.2 0.0 0.0 59.2 23· 7 82.9 
17 AUG 25.0 227. 240.11 0.0 0.0 0.0 0.0 0.0 
211 AUG 26.5 5,250. 60.& 0.0 0.0 16.11 0.0 16.11 
111 SEP 23.9 2,356. 166.0 0.0 0.0 6.0 0.0 6.0 

Clupe1da 

5 FEB 0.2 120. 95.9 0.0 0.0 0.0 0.0 0.0 
11 FEB 1.0 160. 117.9 0.0 0.0 0.0 0.0 0.0 
11 FEB 1.6 285. 191.6 0.0 0.0 0.0 0.0 0.0 
211 FEB 1.5 113· 191.9 0.0 0.0 0.0 0.0 0.0 

2 HAR 2.5 115. 110.6 0.0 0.0 0.0 0.0 0.0 
9 HAR 2.6 110. 196.9 0.0 0.0 0.0 0.0 0.0 

Hi HAD 2.6 1,101. 191. 5 0.0 0.0 0.0 0.0 0.0 
23 HAR 5.1 153· 1711.3 0.0 0.0 0.0 0.0 0.0 
25 HAY 16.11 125. 229.0 0.0 0.0 +26.2 0.0 26.2 

1 JUN 17./1 213. 228.6 0.0 0.0 +30.6 0.0 30.6 
6 JUN 19.2 159. 22&.0 0.0 0.0 13.2 0.0 13.2 

15 JUN 20.6 196. 225.& 0.0 0.0 0.0 0.0 0.0 
22 JUN 22.7 239. 226.2 0.0 0.0 0.0 0.0 0.0 
30 JUN 2/1.0 1,115. 57.0 0.0 0.0 52.6 0.0 52.6 
6 JUt. 25.6 205. 232.2 0.0 0.0 6.6 0.0 6.6 

13 JUL 2/1.2 246. 221.9 0.0 0.0 0.0 0.0 0.0 
20 JUL 26.2 690. 61.3 0.0 0.0 0.0 0.0 0.0 
27 JUL 24.11 6,120. 232.11 0.0 0.0 0.0 0.0 0.0 

2 AUG 26.1 11,237. 1160.5 0.0 0.0 '0.0 2.2 2.2 
5 AUG 21·0 11,050. 201.6 0.0 0.0 0.0 11.8 11.8 

10 AUG 211.1 2,075. 253.2 0.0 0.0 0.0 0.0 0.0 
11 AUG 25.0 227. 240.11 0.0 0.0 0.0 0.0 0.0 
211 AUG 26.5 5,250. 60.8 0.0 0.0 0.0 0.0 0.0 
,q SEP 23·9 2,356. 166.0 0.0 0.0 0.0 0.0 0.0 
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Figure 5.1-2. Mean daily densities of fish larvae and juveniles collected with the three-depth 
manifold pump system at the Bowline Point plant intake during 1976. 
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Weekly mean lengths and length-frequency distributions for the three

depth manifold pump collections are shown for striped bass, white perch, 

Atlantic tomcod, clupeids, and bay anchovy in Table 5.1-9. Striped bass 

ranging 1n length from 5 to 42 mm were collected with the pump system. 

White perch ranged from 3 to 50 mm. 

5.1-29 



TABLE 5.1-9 FISH SPECIES LENGTH-FREQUENCY DISTRIBUTION AND MEAN, RANGE, AND STANDARD ERROR OF LENGTHS 
ON A WEEKLY BASIS FOR PUMP COLLECTIONS AT THE BOWLINE POINT INTAKE. ~6 

_________________ ~ __________ ~ ____________ ..Jllrl~u _______ ~ ___ ._ .. 

WEH:: N X 
-----.----
02/05/71:- (I 

02/10/76 I). 

02/17/71:- O. 
02/24/76 O. 
03/02/71:- ('. 

0;:/0',1/76 O. 
0::::.116/71:- o. 
0:;:/2-:;:/76· O. 
0:3/30/76 0, 
04/06/71:- (I. 

04/1:3/76 O. 
04/20/7l:. (I, 

04/27/7/;. O. 
05/04/71:- O. 
05/11.176 O. 
05/1:,,:/71:- O. 
O~j/·;~5/7t. O. 
01:,/(11/76 0 
OI:-/(J:3/7l:, 1 ';', (10 
06/15/76 7. 6.71 
01:-/22/71:- ';'. 7. :::9 
0/;./30/71:- I. .". 00 
07/1)1:./71:. 7. 16. 14 
07/13/71:- 9. 21. 44 
07/20/76 O. 
07/27/71:- l. 42, 00 
0:,,:/02/76 O. 
08/10/76 O. 
0:::/ 17/71:. o. 
0:::/24/71:. O. 
09/14/76 O. 

N=NUI11(FR OF LENGTH::: 
X=tlEAN LENGTII 
SE=STANDARD ERROR 

O. 0-
SE 2 ." 

O. 000 O. 
o. 1:::4 (I. 

o. '12:3 O. 
O. 000 O. 

010 O. 
O. 1:-48 O. 

O. 000 o. 

3. 0- 6 0-
~9 8. 9 

O. O. 
o. 7. 
1. ~ 

"_I. 

O. O. 
O. O. 

O. O. 

o. O. 

LENGTH INTERVAL:::: (""'1) 

9. c)-
11.9 

1. 
O. 
:3. 
1. 
O. 
O. 

O. 

12. 0--
14 .. " 

O. 
O. 
O. 

O. 
2. 
O. 

(I 

15.0-

17. '" 

O. 
O. 
(I 

O. 
3. 
O. 

0 

18. 0-

20. '" 

O. 
O. 

0 
O. 
2. 
2. 

o. 

21. 0-
23. 9 

O. 
O. 

O. 
O. 
O. 
6. 

O. 

24. 0+ 

O. 
O. 
O. 
O. 
O. 
1. 

1. 

RANGE 

MIN MAX 

9. 9. 
6 7. 
~ 9. -'. 
9. 9. 

1 ::: 20. 
18. 24. 

4'-' L. 42. 



WEEI( N X 
-_.------
02/05/76 O. 
02/10/76 O. 
02/17176 O. 
02/24/76 O. 
03/02/76 O. 
03/09/76 O. 
03/J6/76 O. 
03/23.176 O. 
03/30/76 O. 
04./06/76 O. 
04/13176 O. 
04/20/71:.. O. 
04/27/76 O. 
05/04/76 O. 
05/t 1176 O. 
05/18/76 O. 
05./25/76 3, 22. 3;3 
Ob/Ol/76 I. 4.00 
06/08/76 1. 4. 00 
06/1'5/7(" O. 
06/22/76 0 
06/30/76 2. 6. 50 
07/06/76 .~ . ;,. 14.00 
07/1:3/76 17. 16. 82 
07/20/76 O. 
07/27/76 O. 
08fOZ/7/:;. 9 . . 37.67 
08/10/76 2, '37. ::'0 
08/17/76 O. 
08/24/76 O. 
09/14/76 O. 

N=/IIUI'InFR (IF LFNGTtIS 
X ~tIEAU LENGTH 
SE"-STANDARD ERROR 

SE 
------

18. 836 
O. 000 
O. 000 

O. '500 
0.577 
1. 267 

1.9';>3 
9. 500 

TABLE 5.1'-9 (CONT. ) 

Wbite Perch 

LENGTH INTERVALS H1M) 

------------------------------------------------------------------ RANGE 
O. 0- 3. 0- 1:." 0- 9.0- 12. 0- 15.0- 18.0- 21. 0- ---------
2. 9 5. 9 8. 9 11.9 14. 9 17.9 20. 9 23. 9 24. 0+ MIN MAX 

O. 2. O. O. O. O. O. O. 1. 3. 60. 
O. 1. O. O. O. O. O. O. O. 4. 4. 
O. 1. O. O. O. O. O. O. O. 4. 4. 

O. O. ,., .... o. 0 O. o. o. O. 6. 7. 
O. O. O. O. 2 . 1. O. O. O. 13. 15. 
O. 1. O. O. 7. 1. 2. 5. 1. 5. 25. 

O. O. O. O. O. O. O. O. 9. 31. 50. 
O. O. O. O. O. O. o. O. 2. 28. 47. 



\- ;' 

TABLE 5. 1-9 (CONT.) ._--. 

! ) 
r~ 

__________ . ____ . ________________ ~ __ ____AUrullli~ 

WEEk N X 
--------
02l0S/7f:.. (I 

02/10/71::. O. 
02/17/7/~. O. 
02/24/7b .~ 

Q. 1::.. 13 
03/(12/71::. 10. 6. 60 
0:;:/09/76 4':; 7. 59 
0:3/16/7t. 75. 8. 13 
03123/76 63. 7. ';/7 
O.3/30/7/':" O. 
04/06/76 0 
04/13/7f::.. 0. 
04/20/7t. O. 
0'l/27/7/:'. O. 
05/04/76 O. 
05/11/76 O. 
05/1:::/76 O. 
OS/2~5/71:.. I. 50. (1) 

06/01/7f::.. ~ 63. 60 ~o 

Ot./08/7!::. 62. 00 
0/::./ I ~;/'7!::. .2 /:..1.50 
06/221'76 n. 
0(:.130/76 0. 
07/0/~./76 I. 75. 00 
07/13/7(:. O. 
071'20/7(:. O. 
07/27/76 O. 
O:::/02/7f::.. O. 
0:3/10/76 0. 
0:::/17/76 0 
O~V24/7(:. 1). 

09/1-1/76 O. 

N=NUI1T-:FR OF LENI,THS 
X ~t1EAN LEtJGTH 
SE~STnNDARD ERROR 

,. 

0.0-- 3. 0- 6. 0-
~;E 2. '? 5. '? :::. '? 

------

O. 125 0 o. 8. 
O. 163 O. O. 10. 
(I 077 0 O. 4"1 
O. 0';/2 O. O. 56. 
0.11~5 0 0. 40::' '-'. 

O. 000 O. o. O. 
:3. 108 O. O. O. 
O. 000 0. O. O. 
1.500 O. O. O. 

O. 000 O. O. o. 

LENGTH INTEIWAL:3 (Mtt) 
RANGE 

9. 0- 12. 0- 15 0- 18. 0- 21.0- ---------
11. .? 14. 9 17 . ." 20. 9 2:3. 9 24. 0+ MIN MAX 

0 O. O. O. O. O. 6. 7. 
o. O. O. 0 O. O. 6. 7. 
O. O. O. O. O. O. 6. ~ 

'J. 

19. O. O. O. O. O. 7. 10. 
15. O. O. o. O. o. /:." 11 

O. O. 0 O. o. 1. 50. 50. 
O. O. O. O. O. ~ "-'. 57. 72. 
O. O. 0 O. O. 1. 62. 62. 
O. O. O. O. O. 2. /:..0 /-,'., 

-~. 

O. O. O. O. O. 1. 75. 75. 



WEEK N X 
--------
02/05/76 O. 
02/10/76 O. 
02/17.06 O. 
02/24/76 O. 
0.3/02/76 O. 
03/09/76 o. 
03/H,./76. O. 
03.123/76 O. 
03/·:30/7/:. O. 
04/06/76 O. 
04./13/76 O. 
04120176 O. 
04/27.176 0 
05/04.176 O. 
05/11176 O. 
05/18/76 O. 
OS/25/76 5. 6. 60 
06/01J'76 6 9.00 
06/08/76 2. 6. 00 
06/15/76 O. 
01:../22/7b O. 
06/30./76 o. 
07/06/76 2. 15. 00 
07/13/76 O. 
07/20/71:.. O. 
07/27/76 O. 
08/02.176 1. 6. 00 
08/10/76 O. 
08.117/76 O. 
08.12'lI'76 O. 
0·,'/14.17/:. o. 

N=NI.II-IBF.R OF LENI3TIIS 
X=-MEAN LENGTH 
SE=STANDARD ERROR 

SE 
------

O. b7e 
1. 291 
1. 000 

1.000 

O. 000 

TABLE 5.1-9 (CONT. ) 

Clupe1d§ 

LENGTH INTERVALS (tlM) 

------------------------------------------------------------------- RANGE 
O. 0- 3.0- 6.0- 9.0- 12. 0- 15. O- le. 0- 21.0- ---------
2. 9 5. 9 8. 9 11.9 14.9 17.9 20. 9 23. 9 24. 0+ MIN MAX 

o. 2. 3. O. O. o. o. o. O. 5. 8. 
O. O. ? 

oJ. 2. O. 1. O. O. O. 6. 15. 
O. 1. t. O. O. o. o. O. O. 5. 7. 

o. O. o. O. 1. 1. O. O. O. 14. II;,. 

o. O. 1. O. O. O. o. O. O. 6. 6. 



~JEEV N X 
----_._--
02/05,/71:.. O. 
02/10/76 0, 
02/17/71:.. o. 
02/24/76 O. 
0:3/02/71:.. O. 
0:3/0',1/76 o. 
03/16/76 o. 
03/2:3/76 O. 
03/30/76 O. 
04/06/76 0 
0'1 I 1 :-;:/71::. o. 
04/20/71::. o. 
04/27/76 o. 
05/0'1/76 O. 
05/11176 I) 

1)5/18/71::. 0. 
OS/25/76 O. 
06/01/76 I). 

O":,/08/71c. 0 
06/13/7,,,. o. 
0,,:./22/76 o. 
061:30/71:. f). 

07/06/71::. 0, 
07/13/7i:. 3. 1:3. 67 
07/20/76 o. 
07/27/76 70. 1 ~;. ::: 1 
0:=:/02/76 67. 1',) ,,:·6 
0:::/10/76 20. 20. 95 
O:,V17/7":. O. 
0:::/2'1/76 o. 
09/14/71:. l~ 00 

N=t4/. 1/1T<Ff;: OF LENI;TW:; 
X'=tlE/)1\I LEHCiI Ii 
SE=STAHOnRD ERROR 

O. 0-
::;;E 2. ';J 

------

O. :::82 O. 

1. 048 1. 
1. 15:3 o. 
1 610 o. 

o 000 0 

TABLE 5.1-9 (CONT.) 

________ ~QLArulliQ'lL_ __ ._ 

LENGTH INTERV~LS (MI1) 

RANGE 
3. 0- 6. 0- "'. 0- 12. (1- 15. 0- 18. 0- 21.0- -------
5. 9 8. ';I 11. 9 14. '" 17 .. ? 20. 9 23. 9 24. 0+ MIN 1'1 A X 

o. O. O. 2. 1. O. O. O. 1·'" 15. 

11. 13. 4. 1. 3. 6. 10. 21. 2. 29. 
11 2. 4. 4. c: 

. J. 3. o. 38 . 3. 33. 
o. O. o. 2. 6. 6. O. 6. 13. 37. 

o. o. O. O. 1. o. 0 o. 15. 15. 
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CHAPTER 6: IMPINGEMENT SURVIVAL 

6.1 INTRODUCTION 

Impingement of fish and other large organisms on the intake screens designed 

to remove debris from the circulating water is one of the major potential 

impacts of once-through cooling at electric generating stations. The bio

logical impact of the impingement process will depend upon the numbers of 

fish impinged and upon the mortality resulting from the impingement process. 

Studies were conducted during peaK impingement seasons (January through 

April and November and December 1976). 

The oondenser cooling water system at Bowline Point Generating Station in

cludes three circulating water pumps for each of the two units. These pumps 

can be operated individually or in combination. The flow of water' induced 

by this system approaches the bar racks built.across the entrance of the 

intake structure. Fish and debris that pass through the bar racks strike 

against 9.5-mm mesh vertical traveling screens. The screens rotate upward, 

and the fish and debris impinged on the screens are washed into a sluiceway 

by high- and low-pressure washdown nozzles that can be operated on a contin

uous or an intermittent schedule (or mode of operation). The sluiceway grav

ity feeds into the impingement collection pit; organisms are returned to the 

pond through the screenwash discharge pipe. A baffle system retains large 

pieces of debris in the impingement collection pit. 

Impingement survival stUdies were conducted to determine the mortality of 

white perch, striped bass, Atlantic tomcod, and the herrings resulting from 

the impingement process. Collections were made at the impingement collec

tion pit and at the discharge pipe. Initial and latent (96 to 108 hours) 
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survival were examined to determine the overall effects of the impingement 

process. From January through April 1976, studies were conducted during 

continuous screen washes with a pressure of 30 psi. In November and Decem-

ber, survival of impinged fish was studied during continuous and intermit-. 

tent screen washes at high (60 psi) and low (15 to 20 psi) screenwash 

pressures. The :::ampling regime, with associated screenwash operating modes, 

is presented below: 

Sampling Period Operating 
(hours) Mode Pressure 

1700-2300 Continuous High 

2300-0500 Continuous Low 

1700-2300 Intermittent High 
2 

2300-0500 Intermittent Low 

Temperature, conductivity, dissolved oxygen, and pH were monitored during 

the sample collections and during the latent survival observations. This 

would allow the d,~termination of any correlation between survival of 

impinged fish and ambient physical-chemical conditions. 
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6.2 METHODS AND MATERIALS 

Fish were collected in the impingement collection pit at 15-to-30-rninute 

inte~vals, depending on the number of fish present and the amount of debris 

being impinged with the fish (Figure 6.2-1). Latent survival observations 

were timed from the termination of sample collections taken from January 

through April and from the mid-point of two-hour composite samples collected 

in November and December. 

Fish for impingement survival studies from the impingement collection pit 

were collected in a 0.5-in. knotless nylon mesh bag suspended between two 

aluminum poles. This net was secured with S-hooks to a steel mesh basket 

with 0.5-in. knotless netting sewn into the frame. The steel mesh basket 

fit into the collection pit and gave support to the collection apparatus. 

At the end of each collection interval, the bag net was removed and placed 

in a shallow trough filled with approximately 4 in. of water. As soon as 

the collection net was removed, a second collection net was installed imme

diately to ensure minimum loss of impinged fish. Any fish missed by this 

collection method were retained in the steel-mesh basket with net liner, and 

served as a check on the sampling efficiency of the net collection device. 

In November and December, the collection net was modified to collect fish 

impinged at Unit 1 separately from fish impinged at Unit 2. 

Fish for impingement survival studies at the screenwash discharge pipe were 

collected in a 0.5-in. knotless mesh hoop net. The neck of the net was 

fitted over the mouth of the screenwash discharge pipe with a draw-string 

closure to prevent loss of fish between the pipe and the hoop net. At the 

termination of the sampling period, the hoop net was lowered to clear the 
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mouth of the screenwash discharge pipe. The draw-string was tightened com-

pletely around the neck of the net and the entire hoop net was raised to re-

lease the fish from the bottom draw-string closure into rectangular plastic 

transport containers. 

For both collection methods, sorting of fish occurred immediately. All live 

or stunned. fish were removed first and placed in a rectangular pl~stic 

transport container (2 x 1.5 x 1 ft deep) filled with river water. Any dead 

fish were then removed, speciated, and measured. All fish captured in each 

collection were speciated and their initial conditions recorded. 

Live and stunned fish were transferred to the latent effects flow-through 

holding facility and placed in plastic containers (similar to the transport 

containers) with windows of one-sixteenth-in. nylon mesh on four sides to 

allow flow-through of water. The number of fish held in an individual con-

tainer was dependent on the size of the fish: 20 to 34 smaller fish (young 

of the year) or 5 to 15 larger fish (yearlings and adults). Live fish were 

held separately from stunned fish. When a holding container had been filled 

with a sufficient number of fish, it was partially covered to reduce unneces-

sary disturbances to the fish. It was also labeled to indicate the number 

of each species and the initial condition of the fish in the container. All 

dead fish observed during the latent effects intervals and any fish alive at 

the 96- to 108-hour interval were removed, measured, and preserved. Latent 

effects observations for the impingement survival studies conducted from 

January through April were made at 6-, 12-, 24-, 36-, 48-, 

* Fish were classified as "live" or "stunned" according to the following 
criteria: "live" fish are able to maintain equilibrium and exhibit normal 
swimming behavior; "stunned" fish are unable to maintain equilibrium. 
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and 96-hour intervals. Latent effects observations for the impingement sur-

vival studies conducted in November and December were made at 12-, 24- or 

36-, 48- or 60-, and 96- or 108-hour intervals. Individual measurements 

were made on fish collected from January through April. In November and 

December, each fish was classified as either young of the year, yearling, or 

adult according to established length-weight relationships.* Temperature, 

pH, conductivity, and dissolved oxygen were monitored in the holding facil-

ity during each latent effects observation. 

From January tprough April, the latent effects holding facility consisted of 

two 4-x-4-x-2-ft deep tanks and a 2-x-12-x-1.5-ft deep tank. Water was 

pumped into the tanks and drained over a top chute containing a screen to 

retain any fish that may have escaped from the individual holding containers. 

The tanks were held inside the laboratory trailer during the January and 

February studies. They were moved outside for the last three studies and a 

chicken wire cover was placed over all the holding containers to eliminate 

the possibility of seagulls feeding on any dead fish. In November and De-

cember, the holding facilities were expanded to six 2-x-4-x-2-ft deeptanks, 

tanks, one 2-x-12-x-1.5-ft deep tank, and one 2-x-8-x-2-ft deep tank, which 

were installed in the laboratory trailer. In addition, 12 cylindrical tanks 

(3 ft in diameter and 2 ft deep) with darkened interiors were used to hold 

clupeids. River water was circulated through the tanks with two 1 HP Gould 

pumps. Flow was sufficient to provide a complete turnover of water in the 

system every 6 minutes. Figure 6.2-2 is a schematic of the entire impinge-

ment holding facility. 

* Length classifications were established from age-growth literature on each 
species studied and length data of fish impinged at Roseton and Bowline 
Point generating stations in recent seasons. 
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Controls were used to determine the mortality resulting from sample collec

tion and holding stresses. Control fish were collected by electroshocking, 

trap netting, seining, and trawling. Emphasis was placed on the collection 

of fish similar in size to those being impinged. Control fish used at the 

collection pit w,~re identified by a caudal fin clip and gently inserted into 

the collection net with the flow of screenwash water into the collection pit. 

The fish were held in the collection net for a period of time corresponding 

to that for impinge~ent sample collections (i.e., 15 to 30 minutes). Control 

fish used for thE~ screenwash discharge pipe collections were introduced to 

the collection net through a hole located near the end of the discharge pipe. 

These fish were held in the discharge pipe net for the duration of the im

pingement sample collection. Control fish were sorted and transferred to 

the holding facility in the same manner as impinged fish. 
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6.3 RESULTS AND DISCUSSION 

White perch in their first year of life accounted for over 90 percent of the 

total number of fish collected during the impingement survival studies 

(Table 6.3-1). 

Fish were collected during a continuous screenwash mode of operation from 

January through April, with mean screenwash pressures restricted to a 

narrow range of 30-36 psi. The effects of both continuous and intermittent 

screenwash operation on survival of impinged fish were tested in the Novem

ber and December studies at low (10-20 psi) and high (40-50 psi) screenwash 

pressures (Table 6.3-2). Differences in the temperature and cond~ctivity in 

Bowline Pond (Section 1.2) during the individual survival studies were 

reflected in the physicochemical conditions measured in the flow-through 

holding facilities. These measurements are summarized in Table 6.3-3. Tem

perature during the studies ranged from 0.6' to ·9.9 C, and conductivity ranged 

from 120 to 1,625 pmho. 

6.3.1 SurVival Observed at the Impingement Collection Pit and Discharge Pipe 

Initial and latent survival of each species at the impingement collection 

pit is shown in Table 6.3-4. Initial survival was generally high (60-100 

percent) for all species except the clupeids, which had initial values 

ranging from 0 to 100 percent. Latent mortalities result from the combined 

effects of the impingement process, possible debilitation prior to 

impingement, and the experimental stresses of sample collection, sorting, 

and holding. Latent survival (96-hour) was highest for Atlantic tomcod. All 

of the 58 tomcod collected at the impingement pit were alive initially, and 

none died within the latent effects study period. 
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TABLE 6.3-1 TOTAL NUMBER OF EACH SPECIES OF FISH COLLECTED FOR 
IMPINGEMENT SURVIVAL STUDIES AT THE BOWLINE POINT 
PLANT, 1976 

White perch 
Striped tlass 
Clupeids 
Atlantic tomcod 
Gizzard :::had(a) 

Number 
Collected 

11,043 
936 
210 
65 
18 

Percent 
of Total 

89.5 
1 .6 
1.1 
0.5 
0.1 

(a) Survival of gizzard shad was studied only during the period from January 
to April. Number collected and percent of total are for that time period 
only. 



TABLE 6.3-2 SCREENWASH OPERATING CONDITIONS DURING IMPINGEMENT SURVIVAL 
STUDIES AT THE BOWLINE POINT PLANT, 1976 

Water Pressure at 
TraY~11ng SQr~~n~ (l2~il 

.I2ak .H2l.u: ~(a) IC IB II 2C 2B 2A 

8 JAN 1005-1305 C-H 37 37 30 31 31 34 
8 JAN 1405-1705 C-H 37 38 31 32 31 35 

17 FEB 2000-2305 C-H 32 34 30 Not in operation 
29 MAR 1600-1730 C-H 40 29 37 39 39 32 

1 APR 1225-1505 C-H 31 32 33 32 32 
15 APR 1330-1350 C-H 33 28 30 30 

, NOV 2000-2300 C-H 0 51 47 47 49 47 
1-2 NOV 2300-0500 C-L 0 39/13 38/16 36/10 40/11 37/13 

2 NOV 1800-2300 I-H 0 57 55 53 57 54 
2-3 NOV 2300-0500 I-L 0 55/15 53/15 51/16 55/15 53/16 

8- NOV 1700-2300 C-L 0 53/15 51/17 49/15 53/15 51/15 
8-9 NOV 2300-0500 C-H 0 50 49 46 50 48 

9 NOV 1700-2300 I-L 0 55/15 53/14 51/11 57/15 53/18 
9-10 NOV 2300-0500 I-H 0 57 55 53 57 55 

15 NOV 1700-2300 C-H 0 51 50 47 51 49 
15-16 NOV 2300-0500 C-L 0 48/14 45/12 44/10 48/13 46/12 

16 NOV 1700-2300 I-H 0 55 53 51 55 52 
16-17 NOV 2300-0500 I-L 0 

2 DEC 1700-2300 C-L 0 52/14 •. 50/15 48/15 53/14 
2-3 DEC 2300-0500 C-H 0 41 40 38 41 40· 

3 DEC 1700-2300 I-L 0 53/20 52/18 50/20 54/20 51/0· 
3-4 DEC 2300-0500 I-H 0 55 54 50 56 53 

6 DEC 1700-2300 C-H 0 26 26 25 27 25 
6-7 DEC 2300-0500 C-L 0 25/12 24/12 22/13 24r4 0/0 

7 DEC 1700-2300 I-H 0 55 54 51 55 52 
7-8 DEC 2300-0500 I-L 0 54/18 52/16 50/18 54r8 52/0 

13 DEC 1700-2300 C-L 0 33/13 34/14 32/13 33/12 34/0 
13-14 DEC 2300-0500 C-H 0 33 34 32 33 33 

14 DEC 1700-2300 I-L a 52/17 53/19 51/16 51/13 0/0 
14-15 DEC 2300-0500 I-H 0 61 62 60 61 0 

(a) C = continuous operation; I = intermittent operation; H = high pressure; 
L = low pressure. 

Note: * indicates Screen 2A not rotated. 



TABLE 6.3-3 SU~1ARY OF PHYSICOCHEMICAL MONITORING OF IMPINGEMENT SURVIVAL 
HOLDING FACILITIES OF THE BOWLINE POINT PLANT. 1976 

Sampling Temp. Condo DO 
Date Observation (C) (umho) (mg/liter) pH 

8 JAN Initial 1.0 14.9 7.7 
6-hr 0.9 14.9 7.7 

12-hr 0.6 150 5.4 7.7 
24-hr 0.8 16.5 
96-hr 0.8 320 15.9 7.5 

8 JAN Initial 1.1 15.4 7.6 
6-hr 0.7 15.3 7.7 

12-hr 0.5 150 16.7 7.3 
24-hr 0.6 155 16.6 
48-hr 0.8 185 17.5 6.4 
96-hr 1.0 320 16.2 6.0 

17 FEB Initial 
6-hr 2.7 270 14.5 7.5 

12-hr 2.5 200 14.9 7.5 
24-hr 2.9 190 14.0 7.5 
48-hr 3.5 150 14.4 7.4 
96-hr 3.7 100 13.7 7.1 

29 MAR Initial 7.7 140 12.0 7.6 
72-hr 8.9 130 10.9 7.3 
96-hr 8.0 125 11.0 7.7 

APR Initial 8.9 140 12~0 7.6 
24-hr 8. 1 135 11.0 7.5 
48-hr 8. 1 145 10.9 7.5 
72-hr 7.9 140 10.9 7.7 

1 NOV Initial 9.8 150 10. 1 
12-hr 9.4 140 10.4 
24-hr 9.7 140 10.6 
48-hr 9.9 138 10.5 7.4 
96-hr 9.4 120 10.2 7.8 

1-2 NOV Initial 9.8 150 10.4 
12-hr 9.8 145 10.6 
24-hr 9.6 137 10.6 
48-hr 9.8 130 10.7 8.1 
96-hr 9.3 130 10. 1 7.8 

2 NOV Initial 9.8 140 10.4 
12-hr 9.5 140 10.5 
24-hr 9.9 130 10.6 
48-hr 10.4 125 10.2 7.6 
96-hT.' 8.9 118 10.5 7.0 

2-3 NOV Initial 9.6 140 10.6 
12-hr' 9.8 140 10.6 
24-h:r 9.8 130 10.9 8. 1 
48-hl:' 9.9 120 10.0 8.2 
96-h:r 8.8 120 11.0 7.3 



TABLE 6.3-3 (CONT. ) 

Sampling Temp. Condo DO 
--l&t:.L- Observation (C) (u mho ) (mg/liter) pH 

8 NOV Initial 7.4 128 11.6 
12-hr 6.8 125 11.2 
24-hr 6.9 133 11.6 
48-hr 7.4 120 10.5 
96-hr 7.3 155 10.8 8.3 

8-9 NOV Initial 7.0 123 10.9 
12-hr 6.9 122 11.4 
24-hr 6.8 123 11. 1 
48-hr 
96-hr 7.2 138 10.8 7.5 

9 NOV Initial 6.8 130 11.5 
12-hr 6.7 123 11.4 
24-hr 7.4 120 11.0 
48-hr 7.8 140 10.7 7.8 
96-hr 7.6 160 1,.0 8.C 

9-10 NOV Initial 6.8 120 11 . 1 
12-hr 7.6 
24-hr 

125 10.7 

48-hr 7.3 135 ·10.7 
96-hr 7.2 130 10.8 7.8 

15 NOV Initial 7. 1 150 10.7 7.6 
12-hr 7.0 160 11.0 7.4 
24-hr 7.4 215 10.5 7.5 
48-hr 7.8 335 10.6 7.9 
96-hr 7.7 1,542 10.2 8.0 

15-16 NOV Initial 7.0 148 10.4 7.5 
12-hr 7.5 175 10.9 7.1 
24-hr 7.2 240 10.4 8.0 
48-hr 7.4 395 10.7 7.6 
96-hr 7.2 1,625 10.2 7.9 

16 NOV Initial 7.3 200 10.5 7.5 
12-hr 7.4 285 10.5 8.0 
24-hr 7.8 295 10.5 7.8 
48-hr 7.6 965 10.5 8.0 
96-hr 6.8 1 t 580 10.4 8.0 

16-17 NOV Initial 7.1 240 10.4 7.8 
12-hr 7.6 280 10.5 7.4 
24-hr 7.3 390 10.8 7.4 
48-hr 7.1 970 10.3 7.8 
96-hr 6.8 1,575 10.3 7.9 

2 DEC Initial 5.0 1,087 11.2 7.9 
12-hr 3.9 1,020 11.4 7.7 
24-hr 3.7 1,122 11.3 7.3 
48-hr 3.5 870 11 .0 7.4 
96-hr 



TABLE 6.3-3 ( CONT. ) 

Sampling Temp. Condo DO 
Date Observation (C) (umho) (mg/liter) pH 

2-3 DEC Initial 4.7 1,095 11.0 7.5 
12-hr 3.9 1,030 13.3 7.7 
24-hr 3.6 1 , 110 13.0 7.2 
48-hr 3.8 873 11.0 7.4 
96-hr 

3 DEC Initial 3.9 1,087 12. 1 7.7 
12-hr 3.6 1,125 11 .0 7.3 
24-hr 3.5 870 10.9 7.3 
48-hr 4.0 850 11 .8 8.1 
96-h.r 4.5 1,073 11.3 7.8 

3-4 DEC Initial 3.5 1,085 11.2 7.4 
12-h:r 3.8 1,083 11.2 7.3 
24-hr 4.1 870 11.0 7.3 
48-hj~ 4.2 850 11.1 7.0 
96-h:~ 4.1 1,360 11.1 7.1 

6 DEC Initial 4.0 895 11. 1 7.6 
12-hr' 4.4 943 11.0 7.9 
24-hl' 3.0 588 11.3 7.5 
48-hl' 2.7 475 11.3 7.4 
96-hl' 2.7 280 11.7 8.3 

6-7 DEC InitIal 4.3 913 10.9 7.8 
12-hr 4.5 1,020 11.3 7.8 
24-hr 3.4 727 11.3 7.5 
48-hr 2.8 460 11.9 7.4 
96-hr' 7.5 300 11.6 

7-8 DEC Initial 4.4 1 ,185 11. 1 7.6 
12-hr 3.5 863 11.2 7.6 
24-hr 2.7 470 11.4 7.7 
48-hr 2.7 260 12.0 7.2 
96-hr 3.5 175 7.8 

8 DEC Initial 4.2 1,258 11.5 7.9 
12-hr 3.5 773 11.2 7.4 
24-hr 3.3 482 11.4 7.5 
48-hr 3·0 250 11.7 7.3 
96-hr 7.8 • 13 DEC Initial 1.6 337 12.6 7.6 
12-hr 1.4 333 12.9 6.8 • 
24-hr 1.3 265 12.6 6.7 
48-hr 2.9 240 12.3 6.9 .. 
96-hr 2.7 510 12.3 7.3 .. 

13-14 DEC Initial 1.1 488 12.7 7.4 
12-hr 1.7 510 12.8 6.7 
24-hr 1.6 420 12.5 7.7 
48-hr 2.5 190 12.7 7.4 
96-hr 2.7 540 12.4 7.5 

14 DEC Initial 1.4 325 12.6 6.8 
12-hr 1.7 403 12.5 6.8 
24-hr 2.7 223 12.4 7.1 



TABLE 6.3-3 (CONT. ) 

Sampling Temp. Cond .• DO 
Date Observation ee) (umho) (mg/liter) pH 

48-hr 3.6 193 12.5 7.4 
96-hr 2.5 487 12.2 7.1 

14-15 DEC Initial 2.1 604 12.6 7.3 
12-hr 3.4 480 12.3 7.5 
24-hr 2.5 190 12.7 7.4 
48-hr 2.8 242 12.7 7.7 
96-hr 2.6 490 12.3 7.3 



TABLE 6.3-4 IMPINGEMENT SURVIVAL AT THE BOWLINE POINT PLANT COLLECTION 
PIT SAMPLES, 1976 

No. of Percent Survival 
Date Mode(a) Fish Initial 6-hr 12-hr 24-hr 48-hr 96-hr 

White Perch 

Units 1 and 2 

8 JAN C-H 7 57 57 57 57 43 43 
17 FEB C-H 31 97 93 84 84 61 35 
29 MAR C-H 55 63 15 11 7 

1 APR C-H 106 100 36 15 9 
15 APR C-H 115 97 97 97 90 62 

1 NOV C-H 27 78 33 30 26 22 
2 NOV C-L 42 71 33 21 10 7 
2 NOV I-H 16 69 25 25 13 13 
3 NOV I-L 30 70 10 3 3 3 
8 NOV C-L 65 91 78 65 54 48 
9 NOV C-H 79 95 72 54 44 37 
9 NOV I-L 39 69 26 23 18 18 

10 NOV I-H 81 70 47 14 12 11 
15 NOV C-H 101 85 64 62 56 55 
16 NOV C-L 243 98 85 78 69 68 
16 NOV I-H 28 75 54 43 36 29 
17 NOV I-L 43 84 31 24 19 16 

Unit 1 

2 DEC C-L 386 94 81 80 78 74 
3 DEC C-H 488 94 73 70 65 57 
3 DEC I-L 583 85 71 59 50 32 
4 DEC I-H 618 86 64 44 42 31 
6 DEC C-H 1,168 98 85 85 84 82 
7 DEC C-L ;~99 100 83 78 77 71 
7 DEC I-H ;~99 95 74 60 48 37 
8 DEC I-L inl 97 67 55 37 22 

13 DEC C-L 1309 97 69 35 18 8 
14 DEC C-H 306 95 70 41 32 27 
14 DEC I-L '155 85 69 11 7 3 
15 DEC I-H ;~97 94 63 20 10 8 

(a) C = continuous operation; I = intermittent operation; H = high pressure; 
L = low pressure. 

.. .. 

.. 



TABLE 6.3-4 (CONI. ) 

No. of f~rg~nt §Yr~1~al 
~ ~(a) Fish Initial khI: 12-hr 24-hr:. 48-hr 96-hr 

Hh1t~ f~rcb !~Qnt.) 

Unit 2(b) 

2 DEC C-L 800 98.8 82 80 80 75 
7 DEC C-L 506 99.6 92 90 90 87 

13 DEC C-L 551 98.9 57 22 12 4 

Striped Bass 

Units 1 and 2 

8 JAN C-H 4 50 25 25 25 a a 
17 FEB C-H 31 100 84 74 48 23 13 
29 MAR C-H 3 67 a a a a a 
15 APR C-H 7 100 57 57 14 14 

1 NOV C-H 1 100 100 100 100 100 
8 NOV C-h 4 75 25 25 25 25 

15 NOV C-H 1 100 100 100 100 100 

Un1t_.l 

2 DEC C-L 11 91 91 78 78 78 
3 DEC C-H 18 89 83 78 78 78 
3 DEC I-L 28 96 81 59 46 37 
4 DEC I-H 41 80 77 43 38 35 
6 DEC C-H 87 100 100 100 100 100 
7 DEC C-L 46 76 76 69 51 51 
7 DEC I-H 39 97 76 51 46 42 
8 DEC I-L 52 96 70 37 37 18 

13 DEC C-L 102 96 67 43 25 18 
14 DEC C-H 25 96 72 34 24 10 
14 DEC I-L 84 93 47 8 4 4 
15 DEC I-H 25 92 55 12 6 6 

Unit 2(b) 

2 DEC C-L 19 100 100 100 100 100 
7 DEC C-L 69 100 95 95 95 92 

13 DEC C-L 35 100 48 28 12 12 

(a) C = continuous operation; I = intermittent operation; H = high pressure; 
L = low pressure. 

(b) Fish from Unit 2 were speciated and counted, and initial survival 
was recorded. Latent effects observations were conducted only when 
the screenwash mode was "continuous low" (C-L). 



TABLE 6.3-4 ( CaNT. ) 

No. of PerQ~nt Survj,val 
.l2.9.k .MQM(a) Fish Initial 6-hr 12-hr 24-hr 48-hr 96-hr 

Clupeids 

Units 1 and 2 

(3 JAN C-H 7 71 29 14 0 0 0 
17 FEB C-H 8 100 13 0 0 0 0 

1 NOV C-h 19 63 0 0 0 0 
2 NOV C-L 29 76 0 0 0 0 
2 NOV I-H 12 25 0 0 0 0 
3 ~OV I-L 3 33 0 0 0 0 
8 NOV C-L 14 29 0 0 0 0 
9 NOV C-H 49 69 20 20 20 18 
9 ~jOV I-L 17 24 0 0 0 0 

10 NOV I-H 14 0 0 0 0 0 
15 NOV C-H 5 60 0 0 0 0 
16 NOV C-L 3 33 0 0 0 0 
16 NOV I-H 1 100 0 0 0 0 

Unit 1 

2 DEC C-L 1 100 0 0 0 0 
3 DEC C-H 1 100 0 0 0 0 
3 DEC I-L 1 100 0 0 0 0 
4 DEC I-H 1 0 0 0 0 0 

13 DEC C-L 1 0 0 0 0 0 
14 DEC I-L 1 0 0 0 0 0 

Unit 2(b) 

2 DEC C-L 3 0 0 0 0 0 

Atlantic TomQod 

Units 1 and 2 

3 NOV I-L 100 100 100 100 100 
10 NOV I-H 1 100 100 100 100 100 
16 NOV I-H 1 100 100 100 100 100 

Ca) C = continuous operation; I = intermittent operation; H = high pressure; 
L = low pressure. 

(b) Fish from Unit 2 were speciated and counted, and initial survival 
was recorded. Latent effects observations were conducted only when 
the screenwash mode was "continuous low" (C-L). 



TABLE 6.3-4 (CONT. ) 

No. of f~rQ~nt SYr~1vel 
~(a) Fish Initial .§..:hI: 12-hr 24-tu: 48-hr 96-hr 

Atlantic Tomcod (Cont.) 

Unit 1 

3 DEC C-H 3 100 100 100 100 100 
4 DEC I-H 1 100 100 100 100 100 
7 DEC I-H 1 100 100 100 100 100 
8 DEC I-L 2 100 100 100 100 100 

13 DEC C-L 2 100 100 100 100 100 
15 DEC I-H 2 100 100 100 100 100 

Unit 2(b) 

2 DEC C-L 1 100 100 100 100 100 
7 DEC C-L 1 100 100 100 100 100 

13 DEC C-L 42 100 100 100 100 100 

Gizzard Shad 

8 JAN C-H 48 98 50 13 a a 0 
17 FEB C-H 27 100 89 44 15 a 0 
29 MAR C-H 3 67 a 0 0 a a 

( a) C = continuous operation; I = intermittent operation; H = high pressure; 
L = low pressure. 

(b) Fish from Unit 2 were speciated and counted, and initial survival 
was recorded. Latent effects observations were conducted only when 
the screenwash mode was "continuous low" (C-L). 



Latent survival of white perch and striped bass varied widely among sample 

collection dates (0-100 percent). However, survival of striped bass at 96 

hours was not statistically different from that of white perch.* 

The majority of the latent mortality for white perch and striped bass oc-

curred within the first 24-48 hours following impingement. Figure 6.3-1 

shows survival curves typically obtained for impinged white perch. 

Clupeids died within 24 hours of collection in all samples except the con-

tinuous screenwash test of 9 November. 

Attempts were made to obtain control fish of a size approximately equivalent 

to those being impinged. Most success was achieved by trawling in Bowline 

Pond or by collecting fish from the screenwash sluiceway. Control fish were 

held for at least 72 hours prior to use and only individuals of healthy ap-

pearance were included in control groups. Sample size was insufficient to 

provide a reasonable estimate of control survival during the 15-17 November 

sampling period. The anomalously low latent survival obtained for the con-

trol groups on 6-8 December may have resulted from the relatively long time 

(8 days) for which these fish were held prior to use as controls (Table 

6.3-5). Further studies will be conducted in the spring of 1977 to more 

accurately determine the effect of collection, handling, and latent effects 

holding on survival. 

Control survival data collected to date indicate that these procedures 

probably account for a significant portion of the mortality observed in 

impingement collections of white perch and striped bass. 

* Paired t-test on all samples listed in Table 6.3-4 having more than 10 
organisms (df = 15, t = 0.76, a = 0.05). 

6.3-12 
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Figure 6.3-1. Latent survival curvas for white perch impinged at the Bowline Point plant intake 
on 2 November and 16 November 1976. 



TABLE 6.3-5 ~;URVIVAL OF CONTROLS--BOWLINE POINT GENERATING STATION 
IMPINGEMENT COLLECTION PIT 

No. of PerQent Survival 
Date Fi..§1L Initial 12-hr 24-hr 48-hr 96-hr 

white l2erch 

1- 2 NOV 28(a) 100 86 86 86 86 
8-10 NOV 66 84 64 56 53 50 

15-17 NOV 12 92 33 33 25 8 
2- 3 DEC 22 100 95 95 95 95 
6- 8 DEC 83 100 38 31 28 19 

13-15 DEC 119 100 67 39 34 23 

Stri l2ed bass 

2 NOV ,-
.) lOa 100 100 80 40 

7- 8 DEC J+ 100 25 25 25 25 
13-15 DEC 26 100 73 27 23 15 

Clupeids 

8-10 NOV 3:; 83 9 9 0 0 
15 NOV t;" 

-' 80 a 0 0 0 

Atlantic tomcod 

13-14 DEC 3 100 100 100 100 100 

(a) Yearling and adults--white perch used for controls on all other dates were 
young of the year. 
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Survival of fish collected at the exit of the sluiceway discharge pipe 

showed the same relative" sensitivity among species as the impingement col

lection pit samples. All of the Atlantic tomcod survived through 96 hours. 

The white perch and striped bass had somewhat lower and more variable 

survival. None of the 20 clupeids survived to the 12-hour check. Im

pingement survival for discharge pipe samples is summarized in Table 6.3-6. 

Survival of white perch and striped bass were generally lower than that 

in the collection pit samples. However, survival of controls from the 

discharge pipe collections was also lower than that from collection pit 

controls (Table 6.3-7). High sampling ~ortality at the sluiceway discharge 

pipe is probably caused by at least these factors: (1) the time delay 

and abrasion of fish during removal of the collection net from the end 

of the discharge pipe (which is submerged 2-5 ft below the pond surface 

depending upon the tidal stage), (2) longer sampling times (0.5-3.0 hours), 

and (3) impingement of fish against t.he collection net by the high velocity 

discharge of water from the end of the pipe ('which was less than 2 ft 

above the bottom of the collection net during sampling). 

6.3.2 Effects of Screenwash Ooerating Mode 

The study was designed to test the effect of screenwash frequency and pres

sure on survival of impinged fish. Screenwash operating modes in effect for 

each sample collection date have been summarized in Table 6.3-2. 

Initial and latent survival of white perch collected during intermittent 

screenwash was significantly lower than for those collected when the trav

eling screens were continuously washed (Table 6.3-8). The lower initial 

survival observed during intermittent screen wash is presumably caused by 

impingement and suffocation on the screens in the period between screen-
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TABLE 6.3-6 IMPINGEMENT SURVIVAL AT THE BOWLINE POINT PLANT 
DISChARGE PIPE SAMPLES. 1976 

No. of Percent Survival 
Date Mode(a) Fish Initial 6-hr 12-hr 24-hr 48-hr 96-hr 

White perch 

8 NOV C-L 44 82 9 2 2 2 
9 NOV I-L 13 39 15 0 a a 

15 NOV C-H 90 73 11 7 4 a 
16 NOV C-L 15 100 87 80 67 67 
2 DEC C-L 189 99 55 33 26 19 
3 DEC C-H 136 88 41 16 15 13 
3 DEC I-L 368 96 72 55 50 21 
6 DEC C-H 126 99 60 55 53 47 
7 DEC C-L 26 100 81 0 0 0 
7 DEC I-H 327 95 52 41 30 15 
8 DEC I-L 367 98 63 19 0.3 0·3 

14 DEC C-H 38 95 63 0 a a 
14 DEC I-L 218 97 50 6 3 3 
15 DEC I-H 282 87 53 10 5 5 

Striped bass 

8 NOV C-L 1 100 a 0 a a 
2 DEC C-L 3 100 67 67 33 33 
3 DEC C-H 10 100 90 10 10 a 
3 DEC I-L 24 96 96 58 38 26 
6 DEC C-h 13 100 92 85 77 77 
7 DEC C-L 3 100 33 a a 0 
7 DEC I-H 51 92 74 48 39 31 
8 DEC I-L 73 100 56 13 3 a 

14 DEC C-H 2 100 a a a a 
14 DEC I-L 10 80 40 0 a a 
15 DEC I-H 14 100 13 a a a 

Atlantic tomcod 

2 DEC C-L 1 100 100 100 100 100 
6 DEC C-H 1 100 100 100 100 100 
8 DEC I-L 3 100 100 100 100 100 

15 DEC I-H 2 100 100 100 100 100 

(a) C = continuous operation; I = intermittent operation; H = high pressure; 
L = low pressure. 



TABLE 6.3-6 (CONT. ) 

No. of fergent Sur~ival 
Qsk ~(a) Fish Initial 6-hr 12-hr 24-hr 48-hr 96-hr 

Clupeids 

8 NOV C-L 9 11 0 0 0 0 
9 t-IOV I-L 8 0 0 0 0 0 

15 NOV C-H 1 0 0 0 0 0 
3 DEC I-H 1 100 0 0 0 0 
8 DEC I-L 1 100 0 0 0 0 

(a) C = continuous operation; I = intermittent operation; H = high pressure; 
L = low pressure. 



TABLE 6.3-7 COMPARISON OF SAMPLING CONTROL SURVIVAL C96-hr) FOR WHITE 
PERCH AT THE SLUICEWAY COLLECTION PIT AND DISCHARGE PIPE 

Collection Pit Discharge PiQe 
No. of Percent No. of Percent 

Date Fish Survival Fish Survival 

15 NOV 1-
.) 0 10 0 

2 DEC lB 100 16 31 
7 DEC 16 25 8 0 
8 DEC 29 3 27 44 

14 DEC 311 21 27 0 
14 DEC 19 16 23 4 
15 DEC 3 "I 42 23 4 



TABLE 6.3-8 COMPARISON OF INITIAL AND LATENT SURVIVAL OF WHITE PERCH 
DURING CONTINUOUS (C) AND INTERMITTENT (I) (a) SCREENWASH 
OPERATION 

Percent 
Survival (Initial) 

Percent 
Survival (q6-hr) 

~ C I ~ ___ ~ I IIC 

1- 3 NOV· 
1- 3 NOV 
8-10 NOV 
8-10 NOV. 

15-17 NOV* 
15-17 NOV 

Mean Ratio 

2- 4 DEC 
2- 4 DEC* 
6- 8 DEC. 
6- 8 DEC 

13-15 DEC 
13-15 DEC 

Mean Ratio 

0.78 
0.71 
0.91 
0.95 
0.85 
0.98 

0.94 
0.94 
0.98 
1.00 
0.97 
0.95 

0.69 
0.70 
0.69 
0.70 
0.75 
0.84 

0.85 
0.86 
0.95 
0.97 
0.85 
0.94 

Initial Survival 
t = 4.38 df = 11 
to.025 = 2.201 

0.87 
0.99 
0.76 
0.74 
0.88 
~ 

0.85 

0.90 
0.91 
0.97 
0.97 
0.88 
~ 

0.94 

Paired t-Test 

0.22 
0.07 
0.48 
0.37 
0.55 
0.68 

0.74 
0.57 
0.82 
0.71 
0.08 
0.27 

0.13 
0.03 
0.18 
0.11 
0.29 
0.16 

0.32 
0.31 
0.37 
0.22 
0.03 
0.08 

Latent Survival 
t = 5.79 df = 11 
to.025 = 2.201 

0.59 
0.43 
0.38 
0.30 
0.53 
~ 

0.40 

0.43 
0.54 
0.45 
0.31 
0.38 
.ll.:..3Q. 

0.40 

(a) Screens held stationary for 2-4 hours between washes of 10-20 minute 
duration. 

Note: • indicates high pressure screenwash. All others are low pressure 
screenwash tests. 



washes. The continuous operation of the screens minimizes this effect since 

fish falling aga.inst the screens are immediately removed and transported 

through the screenwash system. The results indicate that the mechanical 

damage to the fish from the screenwash system is small in comparison to the 

debilitation and death produced in front of or on the screens prior to 

washing. 

The mean ratio (lntermittent/continuous) of initial survival for the two 

modes of operation was higher in the December studies (0.94) than in Novem

ber (0.85). The intervals between screenwashes in the November and December 

studies were 4 hours and 2 hours, respectively. This difference might indi

cate a slightly lower impingement mortality for the 2-hour mode. However, 

the mean ratios of 96-hour survival for the two months have identical values 

of 0.40. The differences between the two intermittent screenwash frequen

cies tested are therefore inconclusive. 

Survival of white perch collected during low and high pressure screenwashes 

was statistically compared using the paired t-test. High and low pressure 

results were not significantly different (a = 0.05) for either the continu

ous or intermittent modes of operation. 

6.3.3 Effects of Salinity 

Latent (96-hour) survival for white perch was found to be positively corre

lated with water conductivity at the time of the impingement survey. Long

term survival ranged from 7 to 42 percent when mean conductivity during the 

96-hour study was less than 250 ~mho, and was generally greater than 60 

percent when conductivity exceeded 500 ~mho. Th~ relationship of latent 

survival of white perch and mean water conductivity during the holding 
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period is presented in Table 6.3-9 and illustrated in Figure 6.3-2. 

The relationship between long-term impingement survival for white perch 

and conductivity observed in this study is in general agreement with 

the flndings of the 1974 impingement survival studies, which showed positive 

correlation between initial survival and chloride concentration at the 

Bowline site (LMS 1976). 

Since white perch is the most abundant species impinged at the Bowline Point 

plant, quantification of the survival-salinity relationship may have partic

ularly important implications for the assessment of impingement impact. If, 

for eJcample, the peak impingement abundances of this species at Bowline 

Point occur concurrently with salinity intrusion at the site, impingement 

impact may be minimized by high survival. Much of the impingement 

abundance data collected at Bowline to date suggest that this may be 

the case (LMS 1975; EA 1976). 

6.3-21 



TABLE 6.3-9 INITIAL PROPORTION OF WHITE PERCH SURVIVING IMPINGE
MENT AND ASSOCIATED CONDUCTIVITY VALUES FOR CONTINUOUS 
SCREENWASH OPERATION AT THE BOWLINE POINT PLANT, 1976 

Conductivity(a) 
(uho) 

105 
133 
136 
129 
161 
216 
354 
552 
606 
613 
981 

Ca) See x-axis of Figure 6.3-2. 
(b) See y-axis of Figure 6.3-2. 

Percent Survival(b) 
96-hr 

9 
7 

13 
42 
35 
43 
13 
80 
64 
62 
65 

Percent survival = (Initial number alive + stunned)/(total 
number collected) x 100. 
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APPENDIX A: ICHTHYOPLANKTON--EVALUATION OF COLLECTION TECHNIQUES USED 
FOR ICHTHYOPLANKTON ENTRAINMENT SURVIVAL STUDIES AT 
POWER PLANTS 

A.1 INTRODUCTION 

Steam electric generating plants presently interface with the aquatic envi-

ronment by withdrawing water used for condenser cooling. Nonscreenable or-

ganisms are included in this cooling water and are referred to as "pump 

entrained." Pump-entrained organisms are exposed to a variety of potential 

stresses, including rapid changes in temperature and pressure, mechanical 

buffeting, velocity shear forces, and chemicals which have been added to the 

cooling water. 

Evaluation of pump entrainment effects on nonscreenable organisms r such as 

larval fish, necessitates adequate sampling of organisms entering and 

leaving the plant. Comparisons of organism survival at the plant intake and 

discharge sites provide information concerning the plant entrainment effect 

or cropping factor associated with plant operation. Power plant impact on 

a population of nonscreenable organisms can be determined by examining the 

relationship between the plant cropping factor and the natural population 

dynamics of the organism in question. 

Review of ichthyoplankton entrainment viability state of the art indicates 

that little research is being performed on entrainment survival (Ecological 

Analysts 1916). Research groups active in this discipline most commonly 

utilize stationary net collection devices; however, high net-induced mortal-

ities and poor survival are generally associated with these methods. The 

best method developed to date for minimizing sampling mortality involves use 

of a combination pump and collection device called a larval table. 
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The objectives of this study were to test and evaluate several sampling 

techniques in order to determine the best sampling methodology for data 

accumulation concerning ichthyoplankton entrainment survival estimation at 

several Hudson R:Lver power plant sites. Most experiments were conducted 

using a combinatlon pump and larval table. A few experiments were conducted 

with a combination pump and net system. The various sampling modes were 

examined in term~ of the sample receiving system, the pumping system, and 

postsampling holding system. The measure of evaluation in these studies was 

the survival of larval striped bass immediately after being exposed to vari

ous experimental regimes (initial survival) and the latent survival after a 

96-hour holding period. Effects were evaluated on a relative basis and 

their magnitude estimated. 

Larval survival in two types of sample receiving systems was examined. Ex

periments were conducted with the larval table designed by Lawler~ Matusky 

and Skelly, Engineers, and with a large net designed by Ecological Analysts. 

Larval fish were placed directly into the table or net under similar test 

conditions and survival in the two systems was compared. The number of lar

vae remaining in the table or net after the various regimes was also com

pared to determine collection efficiency of each system. Larval survival in 

the table under low and high table water flow regimes was examined, in addi

tion to determination of survival under low and high water flow rates 

through the collection box area. Both table and collection box water flow 

rate experiments were conducted to allow determination of an ideal flow rate 

that would minimize mortality due to screen impingement and mechanical 

buffeting in the larval table system. 
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A mod:Lfication of the original larval table design was completed after 

preliminary analysis of experimental results obtained from the original 

design. The modified table included a new collection box designed to mini

mize the effects of sample handling on survival. 

The pumping system used to supply water to the larval table and net was 

tested for effect on larval survival. Larvae were introduced to the system 

on tr.e intake side of the pump and survival was recorded after the organisms 

had experienced the pump/table system. Three pump types (Midland Midwhirl 

pump, a 4-in., and a 3-in. t~ash pump) were used in the experiments. Pumps 

were compared in terms of pump type effects and pump flow effects at high 

and low flows. Pump-induced mortality estimates were determined for each of 

the three pump types. Effects of pump head differential and pump speed 

(rpm) were evaluated using the Midland Midwhirl pump. 

Experiments concerning the postsampling holding system involved eJcamination 

of holding containers and feeding effects. The holding system consisted of 

an ambient temperature flow-through water bath situated near the sampling 

station. Survival was determined for larvae held for 96 hours in glass jars 

or in containers that permitted water flow-through. Survival of larvae fed 

on a diet of brine shrimp was compared to that of larvae held without 

feeding. 

These experiments were performed from April through June 1976 before the 

seasonal Hudson River entrainment period began so that modificat:ons in 

equipment deSign and experimental procedures could be perfected prior to the 

sampling season. 



A.2 METHODS AND MATERIALS 

A.2.1 Basic System Operational Modes and Treatment of Experimental 
Specimens 

Table Description and Operation 

The pump/larval table combination was the sampling device tested most exten-

sively. The basic pump used was a Midland Midwhirl pump, an induction-type 

pump with a recessed impeller, commonly used in fish hatcheries and fruit 

processing operations. This pump was designed to cause minimal damage to 

the materials pumped. Two other types of pumps (described later) were also 

used in these experiments. A flexible hose 10 em in diameter was used to 

pump water from the area being sampled to the larval table. The larval 

table was approximately 5.2 m long, 1.2 m Wide, and 0.6 m deep (Figure 

A.2-1). Water enters the table in an expansion section (wide box-like 

structure) that receives, spreads, and reduces the flow of water from the 

pump. At the end of the expansion section, a directional screen (505-~ 

mesh) diverts organisms, debriS, and a small portion of the water ~nder a 

false bottom and into a collection section containing a recessed filtering 

collection basket. Beneath the basket, a pipe leads the flow of water from 

the table to a valve (termed a Q-2 valve), which can be adjusted to control 

the volume of water flowing through the collection basket. A small plankton 

net (505-~ mesh) was placed over the end of the pipe to collect any test 

organisms that might not have been diverted into the collection basket by 

the inclined screen. Water in the upper portion of the table passes over a 

discharge weir and into a flow-calibration box to determine rate of flow 

into the table. Alternatively, rate of flow could be determined by an in-

line flowmeter attached to the head of the table. 
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The normal procedure for operating the pump larval table was as follows: 

Prior to starting the pump, the collection basket was seated in the larval 

table, the plankton net was placed over the discharge pipe leading from the 

table, and the valve below the collection basket was closed. A 505-~ mesh 

net (calibration net) was also placed over the intake to the table to 

prevent organisms from entering the table before sampling began. The pump 

was then started and the throttle adjusted to provide the flow rate desired. 

Water entering the table proceeded to pass through the inclined screen and 

over the discharge weir into the calibration box, Which was used to deter

mine flow rate. In some experiments flow rate was determined using the in

line flowmeter. When a desired flow rate was established, the valve below 

the collection basket was opened and the calibration net over the intake 

removed, allowing organisms to enter the table and to be filtered by the 

collection basket for a specific period of time. Experiments were performed 

at the plant discharge sampling site. Elevated temperature of the discharge 

water ·used for experiments was similar to the acclimation temperature of 

experimental organisms. 

Method of Sp~cimen Introduction into the Experimental System 

Approximately 50 larvae were placed into a pipe 10.2 cm in diameter (1.5 m 

long) that was connected to a 190-liter reservoir. The organisms were 

sealed in the pipe with a 505-~ mesh net. By closing a valve controlling 

the main water source and opening a valve leading to the pipe containing the 

larvae, water from the pipe and reservoir was drawn into the hose leading to 

the pump. As the water in the 190-liter reservoir was drained, the first 

valve was reopened and the second valve was closed. This procedure caused 

the main flow of water to be pulled from the discharge canal of the plant 
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and allowed the experimental organisms to pass through the pump into the 

larval table. 

After 15 minutes, the pump was shut off and the table was allowed to drain. 

When nearly drained, the table was washed down and the collection basket was 

removed. CompletE~ drainage was then allowed and any organisms still present 

were collected in the small plankton net placed over the end of the Q-2 

discharge pipe. 

Method of Specimen Handling After Experiencing the System 

After samples were collected, larvae were transferred from the collection 

basket to a styrofoam cooler box, then transported to and placed in an am

bient temperature flow-through water bath near the sample station. Here, 

the specimens were sorted, counted, and removed. 

The condition of the larvae was evaluated by the following criteria: 

Alive: swimming vigorously; no orientation problems; 

behavior normal 

Stunned: swiruning erratically; struggling; swimming on side; some 

Dead: 

twitching, but mobile 

no vital life signs; no body or opercular movement; 

no response to gentle probing. 

Alive and stunned larvae were gently transferred via a large-bor~ glass 

pipette to aerated, ambient temperature containers (described later), in 

which they were maintained for latent survival observations. Observations 

of latent survival were made at 3, 12, and 96 hours after collection. At 96 
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hours, all alive, stunned, and dead larvae were enumerated and preserved in 

labeled vials for quality control checks. 

!ij.story of Experimental Specimens 

The various experimental sampling techniques were evaluated using larvae of 

striped bass (Morone saxatilis). Larvae were obtained from the Moncks 

Corner Fish Hatchery, Moncks Corner, South Carolina, and from the Texas 

Instruments' Fish Hatchery, Buchanan, New York. Yolk-sac larvae from Moncks 

Corner were shipped via air to New York, where they were transferred to on

site laboratories at the Central Hudson Gas & Electric Corporation's Roseton 

Generating Station and at the Orange and Rockland Utilities' Bowline Point 

Generating Station. Yolk-sac larvae from Texas Instruments were transported 

a short distance by automobile from Buchanan, New York. At the onsite 

laboratories, the larvae were maintained in six 190-liter tanks serviced by 

a continuous flow of discharge water from the generating stations. Begin

ning five days after hatching, all larvae were fed brine shrimp every six 

hours. 

Basic Experimental Design 

Pump/table experiments were designed with two replicates, each composed of 

two test levels. Each test consisted of a 15-minute exposure of approxi

mately 50 larvae. Control groups of approximately 50 larvae each were 

included in most tests. Control larvae were handled and held in the same 

manner as the experimental larvae. Yolk-sac and post-yolk-sac larvae up to 

32 days old were tested; however, not all variables were tested using each 

life stage. 
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A.2.2 New Experimental Systems and Operational Modes 

Experiments were conducted to examine effects of various modifications (by 

Ecological Analysts) to the original larval table system. Experiments were 

also conducted to determine the feasibility of using a pump/net system for 

viability sampling. 

Description of Modified Larval Table and Associated Handling 
Techniques 

The larval table was modified in the collection box area (Figure A.2-2). 

This modification included replacement of the removable stainless steel mesh 

collection basket with a nonremovable collection box constructed of 

stainless steel mesh side panels. Larvae collected in the removable basket 

were exposed to air when the basket was lifted from the collection box. 

Additional stress on exposed larvae was incurred when specimens were rinsed 

from the removable basket into a styrofoam transporting container. At the 

time of collection, larvae in the modified collection box passed through a 

length of 2.5-cm tygon tubing into a screen-topped transportation container 

(Figure A.2-2). After collection, the tubing was removed and the transpor-

tat ion container was carried into the laboratory. 

Description of Pump/Net System and Associated Handling Techniques 

A large nylon net \~as designed and tested to determine the feasibility of 

using a 4-in. trash pump/net system for collection of viability samples. A 

505-~ mesh net (1 en in diameter and 2.4 m high) was suspended vertically in 

a fiberglass tank (1.5 m in diameter and 3.0 m high) (Figure A.2-3). Before 

a sample was taken" the tank was filled with water at the rate of 200 gpm 

through a valve (valve A, Figure A.2-3) located outside the net. When 

A.2-6 



POINT OF ENTRV 
FROM SAMPLING PUMP 

VIEW A 
TRANSPORTATION CONTAINER 

Figure A.2-2. Design of the larvat collection tables used in the Bowfine Point 
entrainment survival studies beginning in Mav 1976. 

~ 



VALVE A 

VALVE C 

LARGE NET 
45° ANGLE TO PUMP 

FROM PUMP 

-==-

TANK 

~152.4cm-1 

T 
304.8 em 

SIDE AND TOP ELEVATION 

Figure A.2-3. Illustration of pump net entrainment survival sampling apparatus. 



the tank was full, a valve in the bottom of the tank (valve B, Figure 

A.2-3) was opened so that flow through the system was 200 gpm. At this 

time, water flow was diverted and another valve (valve C, Figure A.2-3) was 

opened so that water from the pump now passed into the net. At the end of 

a 15-minute experiment, the pump and valve in the tank bottom were shut off. 

With the tank still full of water, the net was gently agitated and lifted 

from the tank. Larvae were concentrated in the transportation container 

(similar to that used with the modified table design) attached to the bottom 

of the net. The transportation container was removed from the net and car

ried to the laboratory facility. Larvae were removed from the container 

using the method previously described. 

fumps 

Three types of pumps were used in the experimental ~tudies. Most experi

ments involved the Midland Midwhirl pump previously described. Several ex

periments were conducted using Homelite 3-in. and 4-in. trash pumps. When 

compared with the Midwhirl pump, trash pumps have the advantage of being 

smal:er, more easily transported, and less expensive. The nonrecessed 

impeller characteristic of the trash pumps may be a possible disadvantage 

when considering pump effects on larval survival. 

A.2.3 Experimental Designs 

Experiments Concerning Receiying Systems 

Effects of the receiving system on larval survival were examined by placing 

larvae directly into the larval table or net. Since the pumping system was 

bypassed, any effects on larval survival were attributed to variables within 

the receiving system. Several experiments in this series were conducted by 
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placing larvae in the original table, the modified table, and the net under 

the same flow rate conditions (approximately 200 gpm). Larval survival in 

the three receiving systems was calculated and statistically compared to 

determine which system yielded the best survival. In addition, larvae that 

were not collected in the collection box or transportation container were 

rinsed from the system and counted. These counts were compared for the var

ious systems. 

Experiments were conducted with the original table design to determine 

effects of rate of flow through the collection box (Q-2 flow) on larval sur

vival. The Q-2 flow variable is important in view of potential larval im

pingement on collection box screens. These experiments involved tests at 

high Q-2 flow (144 gpm) and low Q-2 flow (30 gpm). Data from the two test 

levels were compared to determine significance of Q-2 flow rate. 

Another test series was designed to examine effects of flow rate through the 

original larval table. In order to maximize the volume of water sampled 

(and consequent sample size) it is desirable to maximize table flow rate. 

Larval survival, however, may be reduced by mechanical effects (buffeting, 

abrasion, and impingement on table screens) resulting from excessive table 

water flow. The objective of the table flow experiments was to determine a 

maximal flow rate that would not significantly affect larval survival. 

These experiments were designed to allow examination of survival at low table 

flow (approximately 150 gpm) and high table flow (approximately 225 gpm). 

Experiments Concerning the Pumping System 

Larval fish in this series of tests experienced both the pump and larval 

table components of the experimental system. 
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Several experiments were conducted using the Midwhirl, 4-in., and 3-in. 

trash pump/table systems. Table operation was kept constant during these 

experiments to test the independent effect of each pump on larval survival. 

Pump mortality estimates were calculated based on survival of larvae exposed 

to the pump and table in combination and to the table alone. Probability of 

surviving the pump was calculated as follows: 

Pip} = Pfpt} 
P{t} 

where: 

P{p} = probability of surviving the pump 

P{pt} = probability of surviving pump/table system 

pit} = probability of surviving the table. 

\ 
Other pump-related variables including rate of. flow through pumps, pump head 

differential, and pump rpm were examined for the Midwhirl pump. P~mp flow 

experiments were conducted at high flow (225 gpm) and low flow (150 gpm). 

The pump head differentials were varied by changing the water height in the 

discharge seal well at the Roseton plant. Larval survival was examined at 

low pump suction head (approximately 4 ft) and at high ~ead (14 ft). Pump 

rpm effect was examined by maintaining constant flow and varying the rpm. 

Tests were conducted at 3 rpm levels at low flow (144 gpm) and high flow 

(200 gpm). Another experiment was conducted to determine effects of varying 

flow while rpm was kept constant. All rpm experiments necessitated water 

flow regulation by the pump hose intake valve. 
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Experiments Concerning the Handling and Holding Systems 

Two different holding methods were used to maintain the larvae for latent 

effects observations. Larvae were held in D.9-liter glass jars supplied 

with air, or in D.9-liter plastic freezer containers. The plastic freezer 

containers were modified to permit water flow-through by removing a portion 

of three sides and placing 5D5-~ mesh nylon screen over the openings. The 

experiment involvE!d placement of 25 larvae in each container type and deter

mination of their survival 96 hours later. 

Feeding experiments were conducted to determine whether fed larvae survived 

better than unfed larvae. Approximately 25 larvae were placed in each con

tainer type (jar and flow-through container). Within each container type, 

one group was fed brine shrimp every 6 hours and another group was not fed. 

Survival was recorded 96 hours after the experiment began and data were 

compared to determine feeding effects. 

Statistical Analyses 

Statistical analyses of the data used for comparison of various tests are 

based on testing the differences between proportions or counts (Freund 

1967). Significance was defined at a probability level of 0.05 or less. 

Results of replicates were combined for use in comparison tests. Tests of 

significance for the various factors studied considered initial (immediate) 

survival and survival after 96 hours of latent effects observations. 
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A.3 RESULTS AND DISCUSSION 

A.3.1 Survival of Striped Bass Larvae Exposed to Table and 
Net Receiving Systems 

Initial and 96-hour survival estimates of striped bass larvae indicated 

greater survival for specimens placed in the original and modified larval 

tables than for those placed in the net (Table A.3-1). Initial survival in 

the modified larval table (100 percent) was significantly greater (Z = 10.7) 

than the 42 percent estimate for the net. Survival at 96 hours was also 

significantly greater (Z = 13.3) in the modified table (21 percent) than in 

the net (0 percent). 

Numbers of larvae remaining in the receiving system were greater for the net 

system than for the original table or modified table (24, 6, and 5 percent, 

respectively). These larvae were obtained by washing down the tables or net 

and collecting the dead specimens in their respective collection" containers. 

Larval survival in the original table for various operational modes ranged 

from 89 to 100 pereent initial survival and from 14 to 74 percent, 96 hours 

later (Table A.3-1). Effects of rate of water flow through the original 

larval table and flow through the collection box were determined to identify 

sources of potential mortality. 

A.3.2 Effects of Flow Rate Through the Collection Box (0-2 Flow) 

Results of 0-2 flow rate experiments conducted with the original table 

showed no significant differences in survival between low (30 gpm) and high 

(144 gpm) flow rates (Table A.3-1). Initial survival of 20-to-31-day-old 

larvae ranged from 95 to 100 percent at low 0-2 flow and 98 to 99 percent at 
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TABLE A.3-1 PERCENT SURVIVAL OF LARVAE EXPOSED TO TABLE AND NET 
RECEIVING SYSTEMS 

Experiment Larval Age No. in f~rQgnt ~yr~1~~ 

N!Jmb~r Var1able (da~:ill(a) SWlu21e Initial 96 bS2Ur~. 

1 and 2 Net TI 28-29 83 42(b) O(e) 
(sum) 

3 Modified Table TI 32 47 100(b) 21(c) 

Original Table 
74(d) 4 Low 0-2 M 20 76 95 

5 Low 0-2 M 27-31 105 100 69 

4 High 0-2 M 20 85 98 62(e) 
5 High 0-2 M 27-31 170 99 64 

6 Low flow M 24 104 89 14 

6 High flow M 24 91 96 17 

(a) TI indicates larval source was Texas Instruments' Verplankt Hatchery, 
New York; M indicates larval source was Moncks Corner Hatchery, 
South Carolina. 

(b) Z = 10.7, critical value (a = 0.05) = 1.96. 
(c) Z = 13.3, critical value (a = 0.05) = 1.96. 
(d) n = 37. 
(e) n = 49. 

--------------------------- -------



the high Q-2 flo.r. Survival at 96 hours indicated that the lower Q-2 rate 

yielded slightly higher survival (69 to 74 percent) than the higher Q-2 rate 

(62 to 64 percent) (Table A.3-1). 

A.3.3 Effects of Flow Rate Through the Original Table 

No significant difference between high and low water flow rates through the 

original table were detected for either initial or 96-hour survival of 24-

day-old larvae (Table A.3-1). Initial survival at the low flow (150 gpm) 

and high flow (22~5 gpm) was 89 and 96 percent, respectively. Survival at 96 

hours was 14 perc!~nt for low flow and 17 percent for high water flow through 

the table. 

These experiments indicate that larval fish exposed to the unique effects of 

the table receiving system show table-induced mortality rates ranging from 

o to 11 percent. Previous studies conducted by Ecological Analysts under 

similar operational modes show table-induced mortalities ranging from 10 to 

30 percent (Ecological Analysts 1976a). Additionally, Ecological Analysts 

studies in 1975 showed approximately 50 percent of the larvae were not col

lected in the basket of the original table after the sample was taken (Eco

logical Analysts 1976b). This was notably higher than the 5 percent deter

mined for the modified table used in these studies. 

Based on the low numbers of uncollected larvae remaining in the table and 

improvements in handling techniques associated with the redesigned collec

tion box, the modified larval table design is recommended over the original 

table and the net designed by Ecological Analysts. 
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A.3.4 Surviyal of Striped Bass Larvae Exposed to Three Pumping Systems 

Data from experiments conducted to determine the effect of pump type on lar-

val survival indicate that the 4-in. Homelite trash pump yielded greater 

initial survival (76 to 88 percent) than the Midland Midwhirl pump (73 to 77 

percent) or the 3-in. Homelite trash pump (37 to 71 percent) (Table A.3-2). 

Chi-square tests for differences using initial and 96-hour survival data 

indicate significant differences between the three pump types. Highest 

surviv~l rate at 96 hours (42 percent) was recorded from experiments con-

ducted with the 4-in. trash pump; however, sample sizes used for the dete~-

mination were small since only a portion of the organisms were held for 

laten~ effects observations. All experiments concerning pump-type effects 

were conducted using 16-to-19-day-old larvae exposed to a high pump suction 

head (14 ft) and either high (225 gpm) or low (150 gpm) pump flow rates. 

Different results may occur if larval age or pumping regimes differ from 

those used in these experiments. 

A.3.5 Pump-Induced Mortality Estimates for Striped Bass Laryae 
Exposed to Three Pumping Systems 

Pump-induced initial mortality estimates ranged from 6 to 19 percent for the 

4-in. trash pump, 18 to 22 percent for the Midwhirl pump, and 24 to 61 per-

cent for the 3-in. trash pump (Table A.3-3). Calculation of these estimates 

was based on the assumption that probability of initially surviving the 

table (P{t}) was 94 percent. The value P{t} was obtained by combining the 

data for high and low flow rates through the original table (Table A.3-1). 

Pump-induced mortality rates calculated for 96-hour survival were incon-

clusive. In some cases, mortality attributed to the unique effects of the 

table after 96 hours was greater than mortality attributed to the pump 
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TABLE A.3 __ 2 PERCENT SURVIVAL OE LARVAE EXPOSED TO THREE PUMLTIEES 

Percent SurvillgJ, 
M;i,~hlbirl PumQ 4-in. Irgsh PumQ 3-in. Irg~b Pymp 

Experiment Number Variables(a) Initial 96 hours Initial 96 hours Initial 96 hours 

7b,14,15 High flow, high head 73( b) 2(d) 76(b,f) lO(d,h) 37(b,g) 12(d) 
1- 1""\ I. \ (.., _ 1 1 JI \ (,.., - 11(;,\ ( __ 1A(;.\ ( __ ,}'7\ 1 _ _ "'"r:\ 

\"-11'1 \1.1 - -,vJ \11 - IUUI \11 - :JII \11 .;; 11:'>1 \11 = t:::.'i) (1(._ tf'l 1Q_ri"',,_A1ri 1" ... ",,0) 
, .......... - 'J _ ...... J ..., ..... - ............. • ...... "'1 

7b,14,15 Low flow, high head 77(C) 8(e) 88(c,f) 42(e,h) 71(C,g) 17 (e) 
(16- to 19 day-old larvae) (n = 166) (n = 73) (n = 93) (n = 21) (n = 123) (n = 38) 

(a) Larval source was Moncks Corner Hatchery, South Carolina. 
(b) Indicates initial survival estimates used in x2 test comparison for Midwhirl, 4-in., and 3-in. trash pumps; 

x2 = 43.27, critical value (a = 0.05) = 5.99. 
(c) Indicates initial survival estimates used in x2 test comparison for Midwhirl, 4-in., and 3-in. trash pumps; 

x2 = 9.04, critical value (a = 0.05) = 5.99. 
(d) Indicates 96-hour survival estimates used in x2 comparison for Midwhirl, 4-in., and 3-in. trash pumps; 

x2 = 16.17, critical value (a = 0.05) = 5.99. 
(e) Indicates 96-hour survival estimates used in x2 comparison for Midwhirl, 4-in., and 3-in. trash pumps; 

x2 = 15.38, critical value (a = 0.05) = 5.99. 
(f) Indicates survival estimates used in Z test comparison for high and low flow using 4-in. trash pump; 

Z = 2.25, critical value (a = 0.05) = 1.96. 
(g) Indicates survival estimates used in Z test comparison for high and low flow using 3-1n. trash pump; 

Z = 5.59, critical value (u = 0.05) = 1.96. 
(h) Z = 2.70. 



TABLE~ ... ~eERCENT MORTALITY OF_LAR'lAE EXPOSEU_TO THREEfUMfTYfES 

Experiment Number 

6,7b,14,15 

6,7b,14,15 

16,17,5 

18,19,4 

Variables(a) 

High flow, high bead 
(16- to 24-day-old larvae) 

Low flow, high head 
(16- to 24-day-old larvae) 

Low head, variable 0-2 
(26- to 32-day-old larvae) 

Low head, variable 0-2 
(18- to 20-day-old larvae) 

Midwhirl Pump 
Initial 96 hours 

22 87 

18 47 

6 46 

9 15 

(a) Larval source was Moncks Corner Hatchery, South Carolina. 
(b) Dashes indicate no data available. 

Percent Mortalit_v 
~-1n. Trash Pump 

Initial 96 hours 

19 36 

6 
__ (b) 

3-1n. Trash Pump 
Initial 96 hours 

61 20 

24 



and table after 96 hours. Thus, it is impossible to estimate a latent 

effect, if any, due to the pump with these data. 

Additional pump mortality estimates were calculated from experiments 

involving larvae E!xposed to the Midland Midwhirl pump and larval table Q-2 

flow tests (Table A.3-3). The data show that initial mortality attributed 

to the Midwhirl pump was 6 percent for 26-to-32-day-old larvae and 9 percent 

for 18-to-20-day-old larvae. Mortality at 96 hours was 46 percent for the 

older larvae and 15 percent for the younger larvae. Calculation of the 

Midwhirl pump effect on survival was based on the assumption that probabil-

ity of surviving the table (P{t}) for 26-to-32-day-old larvae was 100 per-

cent initially and 65 percent at 96 hours. The initial and 96-hour P{t} 

values were obtained by combining the data for high and low Q-2 flow rates 

through the original table (Table A.3-1). Probability of surviving the 

table (P{t}) for 17-to-20-day-old larvae was 96 percent initially and 67 

percent at 96 hours. 

A.3.6 Survival of Striped Bass Larvae Exposed to Two Flow Rates 
Through the Pump Using Three Pumping Systems 

Survival at low (150 gpm) and high (225 gpm) flow rates through the 

Midwhirl, 4-in., and 3-in. trash pumps was determined. These values for 

initial survival were 88 percent (low flow) and 76 percent (high flow) for 

the 4-in. trash pump; 77 and 73 percent for the Midwhirl; and 71 and 37 

percent for the 3-in. trash pump (Table A.3-2). Tests for initial survival 

differences between the two flows indicated significant differences for the 

4-in. and 3-in. trash pumps (Z = 2.25 and Z = 5.59, respectively). Initial 

survival rates for the Midwhirl pump were not significantly different for 

16-to-19-day-old larvae (Table A.3-2). 
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Survival at 96 hours for low and high pump flow rates was 8 and 2 percent 

for the Midwhirl, 42 and 10 percent for the 4-in. trash pump, and 17 and 12 

percent for the 3-in. trash pump (Table A.3-2). Significant differences (Z 

= 2.70) between survival at the two flow rates were noted only for the 4-in. 

trash pump; however, it should be noted that sample sizes were small. 

Results of experiments indicate that the Midland Midwhirl and the 4-in. 

trash pumps are the most desirable systems to use for combination pump and 

larval table entrainment sampling. This conclusion is based on the rela-

tively high initial survival recorded for both pump types and the high 96-

hour survival noted for the 4-in. trash pump. The Midland pump yielded rel-

atively low survival at 96 hours; however, analysis of control larvae sur-

vival subjected only to holding for 96 hours (Table A.3-4) indicates that 

survival of controls compares favorably with that recorded for the Midwhirl 

pump. 

A.3.7 Effects of Pump Head and rpm on Larval Survival Using the Midland 
Midwhirl Pump System 

Further studies of the effect of pump suction head and rpm on survival were 

conducted using the Midland Midwhirl pump. 

Initial survival data showed that 19-to-23-day-old larvae exposed to a low 

'pump suction head (approximately 4 ft) experienced less mortality than lar-

vae exposed to a high pump suction head (approximately 14 ft). Tests for 

head effects utilizing initial survival rates at low head (86 percent) and 

high head (75 percent) indicated that the difference was statistically sig-

nificant (Z = 3.43) (Table A.3-5). There was, however, no detectable dif-

ference between survival for the same age larvae held for 96 hours. Pump 

head tests with 11-to-13-day-old larvae showed that survival differences 

A.3-8 



TABLE A.3-4 PERCENT SURVIVAL OF LARVAE EXPOSED TO VARIOUS FEEDING AND 
HOLDING CONTAINER CONDITIONS 

Experiment 
Number 

23 

23 

18c, 19c, 4c 

6c, 16c, 5c 

25c, 26c, 27c, 
28c, 2c, 29c 

Feeding 
Condition(a) 

Fed 
(M 11- to 17-day-old larvae) 

Unfed 
(M11-to 17-day-old larvae) 

Unfed 
(M 18- to 20-day-old larvae) 

Unfed Controls 
from other experiments 

(M 24- to 32-day-old larvae) 

Unfed Controls 
from other experiments 

(TI 21- to 32-day-old larvae) 

Percent Survival at 96 Hours 
Flow-Through 

Glass Jar 

75(b) 
(n = 171) 

70(c) 
(n = 148) 

68(d) 
(n = 162) 

31 
(n = 325) 

10 
(n = 245) 

Container 

17( b) 

(n = 139) 

10(c) 
(n = 132) 

21 (d) 
(n = 159) 

__ (e) 

(a) M indicates larval source was Moncks Corner Hatchery, South Carolina; 
TI indicates larval source was Texas Instruments' Verplankt Hatchery, 
New York. 

(b) Indicates survival estimates used in Z test comparison, Z = 9.6, 
critical value (a = 0.05) = 1.96 

(c) Indicates survival estimates used in Z test comparison, Z = 12.6 
(d) Indicates survival estimates used in Z test comparison, Z = 13.9 
(e) Dashes indicate no data available. 



TABLE A.3-5 PERCENT SURVIVAL OF LARVAE EXPOSED TO VARIABLE HEAD, 
RPM, ANn FLOW FOR THE MIDWHIRL PUMP 

Experiment 
Numb~ 

Larval Age No. in P~rQ~nt ~hn::Y:1Y:al 
Variable (daya)(a) Sample Initial 96 hours 

~ 
M 12-13 444 41 8,9 

13 
Low head (sum 
flows) M 20-23 338 86(b) 12(n = 

7a 
7b 

High head (sum 
flows) 

M 11 
M 19 

398 
280 

52 
15(b) 6(n = 

20 

Variable rpm 
Low flow 

610 rpm 
810 rpm 

1,010 rpm 
High flow 

685 rpm 
885 rpm 

1,090 rpm 

M 24 109 99(c) 
93(c) 

61(d) 

21 

Variable flow 
(constant rpm) 

129 gpm 
198 gpm 
277 gpm 

M 24 
M 24 

TI9 
TI 9 
TI 9 

TI 7 
rr:I 7 
TI 7 

106 
100 

125 
139 
204 

111 
35 
70 

77(c) 

76(e) 
75(e) 
36(e) 

63 
69 
63 

52(d) 
43(d) 

14( f) 
4(f) 
O( f) 

(a) M indicates larval source was Moncks Corner Hatchery, South Carolina; 
TI indicates larval source was Texas Instruments' Verplankt Hatchery, 
New York. 

(b) Indicates survival estimates used in Z test comparison; Z = 3.43, 
critical value (a = 0.05) = 1.96 

(c) Indicates estimates used in x2 test comparison; x2 = 29.9, 
critical value (a = 0.05) = 5.99 

(d) Indicates estimates used in x2 test comparison; x2 = 12.3, critical 
value (a = 0.05) = 5.99. 

(e) Indicates estimates used in x2 test comparison; X2 = 72.3, critical 
value (a = 0.05) = 5.99. 

(f) Indicates estimates used in x2 test comparison; x2 = 18.3, critical 
value (a = 0.05) = 5.99. 

(g) Indicates estimates used in x2 test comparison; x2 = 11.9, critical 
value (a = 0.05) = 5.99. 

196) 

119) 



between low and high heads were statistically nonsignificant. All survival 

estimates at both head levels were calculated by combining the data for the 

high and low watel~ flow tests completed concurrently with the head tests. 

Experiments were conducted to determine pump rpm effects when pump flows 

were held constant. Data from tests completed at low flow (144 gpm) indi-

cate a significant decrease in both initial (from 99 to 77 percent) and 

96-hour (67 to 43 percent) survival as the rpm increases. Other rpm tests 

conducted at high pump flows (approximately 200 gpm) showed the same trend. 

Overall survival at the high flow test was lower than that for low flow; 

however, difference in larval age between the two test groups may be related 

to this observation (Table A.3-5). Experiments with increasing pump flows 

at constant rpm (920 to 940) showed no differences in initial survival. The 

data from these Midwhirl pump experiments indicate that within the range of 

values tested, changes in rpm, not flow alone, affect larval survival. 

A.3.8 Survival of Striped Bass Larvae Exposed to Various Holding 
Techniques Used in Latent Survival Determinations 

Effects of Holding Container Type on Survival 

Data from experiments conducted to determine holding container effect showed 

significantly greater survival (68 to 75 percent) for specimens held in 

glass jars than for those held in flow-through containers (10 to 21 percent) 

(Table A.3-4). Control larvae held in glass jars and monitored concurrently 

with other larvae exposed to various experimental regimes yielded 96-hour 

survival from 10 to 31 percent. However, these data were characteristic of 

control larvae at one site only and probably reflect site-specific holding 

idiosyncrasies. 
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Effects of Feeding on Survival 

Survival at 96 hours of 11-to-17-day-old larvae fed brine shrimp every six 

hours was not significantly different from survival of unfed larvae held in 

both glass jars and flow-through containers (Table A.3-4). Subsequent exam

ination of alimentary tracts from the fed larvae indicated that 73 ~ercent 

had empty stomachs and, therefore, were not feeding. In view of this fact, 

these experiments were inconclusive for determination of feeding effects on 

larval survival. 
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A.4 DESCRIPTION OF INDIVIDUAL EXPERIMENTS 

Experiment 
Number 

2 

2c 

3 

Description of Experiment 

Net Experiment with No Pump Effect 

One test was completed utilizing 28-day-old Texas 

Instruments' (TI) larvae. Specimens were placed directly 

into the net and exposed to 200 gpm flow rate for 15 

minutes. 

Net Experiment with No Pump Effect 

The test was similar to Experiment 1, except that 29-

day-old larvae were used. 

Controls for Experiment 2 • 

These 29-day-old controls were monitored concurrently 

with experimentals. Control fish were placed in glass 

jars in the latent effects holding facility and survival 

was recorded over the 96-hour observation period. 

Modified Table Experiment with No Pump Effect 

This experiment involved larvae exposed to the modified 

larval table. Larvae were introduced directly into the 

table at the pump hose-table connection pOint. One test 

was conducted in this experiment with 32-day-old TI larvae. 

Rate of flow through the table was 200 gpm with 0 gpm 

flow rate through the collection box (Q-2 flow). 
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Experiment 
Number 

4 

Description of Experiment 

Q-2 Experiment with Original Table and No Pump Effect 

This series of tests was designed to examine the effects 

on survival of rate of water flow (designated the Q-2 

flow) through the larval table collection box. Larvae 

were exposed to the table with a flow rate of 144 gpm. 

Rate of flow through the collection box was regulated by 

adjusting the table draining valve (the Q-2 valve) 

attached to the bottom of the collection box. Experiment 

4 involved examination of larval survival when the Q-2 

valve discharged all water in the system (high Q-2 flow) 

and when the Q-2 valve was closed to the point where only 

32 gpm flowed through the collection box (low Q-2 flow). 

At low Q-2 flow, all water passing through the pump/table 

system was not discharged through the Q-2 valve and 

consequently was discharged through the weir opening in 

the side of the larval table. 

When the flow rate through the pump/table system was 144 

gpm, the high Q-2 discharge rate was 144 gpm and the low 

Q-2 rate was 32 gpm (with 112 gpm passing over the weir). 

Two test replicates at low and high Q-2 flows were 

conducted with 20-day-old Moncks Corner larvae. One-

half of the initially surviving larvae were placed 

in glass jars and one-half in flow-through containers 

for latent effects observations. 
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Experiment 
Number 

4c 

5 

5c 

6 

6c 

Description of Experiment 

Controls for Experiment 4 

Four control replicates were utilized. 

Q-2 Experiment with Original Table and No Pump Effect 

Larvae were placed in the table with a flow rate of 223 

gpm. At this table flow rate, the high Q-2 discharge 

rate was 144 gpm (79 gpm passing over the weir) and the 

low rate was 30 gpm (193 gpm passing over the weir). 

Two replicates were conducted at low Q-2 and three at the 

high Q-2 rate using 27-to 31-day-old Moncks Corner 

larvae. 

Controls for Experiment 5 

Five control replicates were included with this series. 

Flow Experiment with No Pump Effect 

Larvae were placed in the table and exposed to either low 

flow (144 gpm) or high flow (225 gpm) rates through the 

table. Two replicates were completed at each flow rate 

using 24-day-old Moncks Corner larvae. 

Controls for Experiment 6 

Four control replicates were included with these tests. 
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Experiment 
Number 

7a 

7b 

8 

Description of Experiment 

Flow Experiment at High Head with Midwhirl Pump/Larval 

Table System 

This experiment was conducted to examine effects on 

larval survival of rate of water flow through the 

Midwhirl pump and larval table. Specimens were exposed 

to the pump and table. High pump head conditions existed 

during these tests which were conducted at low flow (144 

gpm) and high flow (225 gpm). 

Two replicates were completed at each flow level using 

11-day-old Moncks corner larvae. One-half of the 

initially surviving larvae were placed in glass jars and 

one-half in flow-through containers for latent effects 

observation. 

Flow Experiment at High Head with Midwhirl Pump/Larval 

Table System 

Experiment 7b was conducted under conditions similar to 

those stated for Experiment 7a with the exception 

that larvae were 19 days old. 

Flow Experiment at Low Head with Midwhirl Pump/Larval 

Table System 
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Experiment 
Number 

9 

10-12 

13 

14 

Description of Experiment 

One replicate was completed that included one test at low 

flow (144 gpm) and one at high flow (225 gpm). This 

experiment was conducted under low head conditions using 

12-day-old Moncks Corner larvae. 

Flow Experiment at Low Head with Midwhirl Pump/Larval 

Table System 

This test series included two replicates conducted under 

the same conditions as Experiment 8. Larvae used were 

12 to 13 days old. 

No latent effects information was available for these 

tests; therefore, data were not included in this report. 

Flow Experiment at Low Head with Midwhirl Pump/Larval 

Table System 

This series included two replicates at both flow levels 

in addition to a partial replicate completed at low 

flow. The experiment was conducted under low head 

conditions using 20-to-23-day-old Moncks Corner larvae. 

Flow Experiment at High Head with 4-in. Trash Pump/Larval 

Table System 

This sequence involved flow experiments at high head 

using the Homelite 4-in. trash pump/larval table 
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Experiment 
Number 

15 

16 

Description of Experiment 

combination. Two replicates were completed and each 

included one test at low flow (155 gpm) and one at high 

flow (246 gpm). One-half the initially surviving 16-to-

17-day-old Moncks Corner larvae were placed in glass jars 

and one-half in flow-through containers for latent 

effects observations. 

Flow Experiment at High Head with 3-in. Trash Pump/Larval 

Table System 

This flow experiment series was conducted with the 

Homelite 3-in. trash pump/larval table combination under 

high head conditions. Two replicates were completed, 

each including one test at low flow (144 gpm) and one at 

high flow (223 gpm). One-half the initially surviving 

18-day-old Moncks Corner larvae were placed in glass 

jars and one-half in flow-through containers for latent 

effects observations. 

Q-2 Experiment at Low Head with Midwhirl Pump/Larval 

Table System 

The experiment was conducted under conditions similar to 

those described in Experiment 5, except that the larvae 

were also exposed to the pump. Two replicates were 

completed, each with one test at both Q-2 flow levels. 

Larvae were 26-days old. 
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Experiment 
Number 

16c 

17 

18 

18c 

19 

Description of Experiment 

Controls for Experiment 16 

Four control replicates were included with these tests. 

Q-2 Experiment at Low Head with Midwhirl Pump/Larval 

Table System 

Experiment 17 was similar in all respects to Experiment 

16 with the exception that larvae were 32 days old. 

Q-2 Experiment at Low Head with Midwhirl Pump/Larval 

Table System 

This series was similar to Experiment 4 with the 

exception that larvae were also exposed to the pump. 

Three replicates were completed, each with one test at 

both Q-2 flow levels. Larvae were 17 to 18 days old. 

Controls for Experiment 18 

Two control replicates were used. 

Q-2 Experiment at Low Head with Midwhirl Pump/Larval 

Table System 

The test conditions for this series were similar to 

Experiment 18. Two replicates were conducted at high and 

low Q-2 rates utilizing 19-day-old larvae. 
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Experiment 
Number 

20 

21 

22 

Description of Exoeriment 

An rpm Experiment at Constant Low Flow with Midwhirl 

Pump/Larval Table System 

This series was conducted to examine effects of change in 

pump rpm at a constant low water flow rate through the 

pump/table system. The rpm was varied by changing pump 

engine speed. Constant low water flow was maintained at 

144 gpm by adjusting a valve on the pump intake hose. One 

replicate was completed with tests at 670, 870, and 1,070 

rpm using 24-day-old Moncks Corner larvae. 

An rpm Experiment at Constant High Flow with Midwhirl 

Pump/Larval Table System 

This experiment was similar to Experiment 20 except that 

a constant high water flow (approximately 200 gpm) was 

maintained. One replicate was completed with tests at 

685, 885, and 1,090 rpm using 9-day-old TI larvae. 

Flow Experiment at Constant rpm with Midwhirl Pump/Larval 

Table System 

The experiment involved three flow rates (129, 198, and 

277 gpm) maintained by adjusting a valve on the pump 

intake hose. Engine speed was kept constant between 920 

and 940 rpm. One replicate was completed with tests at 

the three flow rates using 7-day-old TI larvae. 
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Experiment 
Number 

23 

25c-29c 

Description of Experiment 

Feeding and Holding Container Experiment 

This series was performed to determine effects of feeding 

and holding container type on larval survival. Specimens 

were either not fed or fed brine shrimp at six-hour 

intervals. 80th feeding conditions were represented in 

glass jar and flow-through container types. Specimens 

were held in the latent effects holding system and 

survival at 96 hours was recorded. Three replicates were 

completed. A replicate included two tests for each 

feeding and container condition. Moncks Corner 11-to-

17-day-old larvae were used in the experiments. 

Controls (used with experiments not included in this 

report). 

Texas Instruments' larvae 21 to 32 days old were 

held in glass jars and not fed. 
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APPENDIX B 

RAW DATA FROM INDIVIDUAL EXPERIMENTS 
WITH STRIPED BASS LARVAE 

----------- ------- ----- ---------



______ -J'I:ABLE B-1 RAW DATA FOR STRIPED BASS LARVAE EXPOSED TO TABLE AND NET RECEIVING SYSTEMS 

Qlul!luatlQo 
lolUal 3 bQuca lZ bQUU 

Larval Souroe .... ber lI...tIer Proportion lIumber Proportion 
Exoeri_nt Humber vulables and Age Cdaya,Ca) Recgyered Wu- Suutyln!! lllD... Sunh10l 

Het (Ecoloatoal Analyats) n 28 116 t3 28 no data 

2 Net (£Coloateal Anal,sts) TI 29 37 22 60 13 35 

3 Hodlfied table n 32 "7 111 100 116 98 

Or1slnal table 
n(b' .. Low Q-2 H2O 16 12 95 95 

Hlab Q-2 H2O 85 83 98 119h ) 98 

5 Low Q-2 H 21 to 31 105 105 10O 81 83 
Ulab Q-2 H 21 to JI 170 169 99 161 95 

6 Low flow H 2" tOil 92 89 10 61 
Hiah now " 2" 91 81 96 10 11 

(a) TI Indicates larval souroe was Texas Instruments' Verplankt Hatchery. New fork; H indicates larval source was Honcka Corner 
Hatchery. South Carolina. 

NUllber 
AlJ..iL 

2 

12 

116 

29(b) 
/t8(b) 

81 
159 

61 
68 

(b' Indicates data uaed fro. ap80laena held in alaas Jara. Proportton aur .. t .. 1na tn alass Jars tlaes Initial proportion 8ur ..... l08 equela 
aurvl .. a1 at latent obaervatton inter .. a1. 

(0) n = 31. 
(d) n = 119. 

Proportion 
Su[xIdOi 

II 

32 

98 

1_ 
96 

83 
9" 

59 
15 

!lfi bQU[:I 
Hullber Proportion 
A.l1.u..- Sur.t.lruz 

0 0 

0 o· 

10 21 

29(b) 
31(b) 

1'(0) 
62(d) 

12 69 
108 6' 

15 n 
15 11 



_______ -'TuAL!o<B~L.!i!_E B-2 RAW DATA FUR STRIPED BASS. LARVAE EXPOSED TO THREE PUMP TYPES 

Qb!!ervatiQn - --- ._. -- - ----- -_ .. _ .. _.- -

. lnllill1 3 bQurli 12 bQul:1I 96 bQurll 
Experiment Larval Source Number Humber Proportion Number Proportion Number Proportion Number Proportion 
...Jiy~ .....Y.ru:ialliL am! Age(days~ ijecovered AliDL Survhing A.ll.R- Sl.lcrJ..oL1nL A.ll.R- Surviving lilYL Sun1.v.1IIE... 

1b Hidwhirl.J!.wlul 
High head 

Low flow H 19 166 128 17 neb) 35 31 (b) 34 alb) a(c) 
IIlgh flow H 19 1111 83 73 29(b) 46 neb) h, 4 (~ \ 2(0; .J 1\ U/ 

111 ~-1n. tra~h wumu 
IUgh head 

Low flow H 16 to 19 93 82 88 20(b) 811 20(b) 84 lOeb) 112(e) 
IIlgh flow H 16 to 19 106 81 16 36{b) 14 35{b) 72 5(b) lO(n 

15 J=ln. tcollb pump 
H1gh head 

35(b) neb) 9(b) 11(g) Low flow H 18 123 87 11 65 62 
HIgh flow H 18 115 113 31 la{b) 28 18(b) 28 8(b) 12(h) 

(a) M indicates larval 80uroe was Monoks Corner Hatchery, South Carolina. 
(b) Indioates data used from speoimens held in glass jars. Proportion surviving 1n glass jar times initial proportion surviving equals survival at 

latent observation interval. 
(0) n 13. 
(d) n 116. 
(e) n 21. 
(r) n; 31. 
(g) n 38. 
(h) n 211. 



TABLE B-3 RAW DATA USED FOR S:rRIPED BASS PUMP MORTALITY CALCULATIONs(a) 

Ql!!:!lI[YIIUQO 
-~--~ 

101tilll 3 blUI[1I 12 b21.1CII 96 b21.1CII 
Bxperiment Larval Source NUllber HUllber Proportion NUllber Proportion Humber Proportion Number Proportion 

Numbel"_ Variables an~ A"e(~aYII1~b) Reoovered. ~ SU[yl!iOS ~ Surylyins ~ Sl.IcYiylns A.l.1.!L SurvivillJl 

Hll:1Hblcl gUIiP 
Low head 

16 Low Q-2 H 26 108 9" 81 16 70 12 61 17 16 
High Q-2 H 26 99 9" 95 88 89 85 86 '" '" 

17 Low Q-2 H 32 101 100 99 90 89 80 19 59 58 
High Q-2 H 32 9" 91 91 78 83 12 11 52 55 

18 Low Q-2 H 17 to 18 163 l/jO 86 61(c) 86 66(0) 85 117(c) 60(d) 
High Q-2 H 11 to 18 1112 1111 80 ",,(c) 80 ",,(0) 80 30(0) 55(e) 

19 Low Q-2 H 19 95 91 96 ",(c) 9" 31(0) 16 23(0) 53(f) 
High Q-2 H 19 12 6" 89 22(C) 89 22(c) 89 16(0) 65(g) 

(a) Data from experiments" through 7b, 111, and 15 were also used in the calculation. 
(b) H indicates larval sou roe was Honoks Corner Hatohery. South Carolina. 
(0) Indioates data used froa speoimens held in glass Jars. Proportion surviving In glass Jar times initial proportion surviving equala survival at 

latent observation Interval. 
(d) n = 67. 
(e) n = "II. 
(f) n = 112. 
(g) n = 22. 



TABLE B-4 RAW DATA FOR STRIPED BASS LARVAE EXPOSED TO VARIABLE HEAD. RPM. AND FLOW FOR THE MIDWHIRL PUMP(a) 

Ql!Il!:C~I!UQO 
l.nllhl 3 bQUCIi 12 bQUCIi 96 bQl.Ic:l 

Experiment larval Source Number Number Proportion Number Proportion Number Proportion Number Proportion 
Number --'l..act.a.llJ&'L ~nd Age (dl!~~}(b) I!!lQQ'l!:c~ AliYIL ,sUrll h: 1 os Al..1..YL ,sl.lrllhlng A.ilY.L ,suC'lhln8 AliYIL Suryiying 

High head __ (c) 1a low flow H 11 103 18 11 
High flow H 11 295 189 611 

low head 
R Lew flew M 12 .A " 1. - .,~ J . ., 

lligh flow H 12 19 30 38 

9 Low flow H 12 to 13 194 104 511 
High flow H 12 to 13 133 10 53 

13 low flow H 20 to 23 243 206 85 82(d) 119 18(d) 111 11 (d) lO(e) 
lIigh flow H 20 to 23 95 811 88 28(d) 115 211(d) 38 1Q(d) 16( r) 

rpm 
. 20 Constant 

low flow 
610 H 211 109 108 99 102 911 91 89 13 67 
885 H 211 106 99 93 90 85 86 81 55 52 

1,010 H 211 100 17 17 69 69 69 69 113 43 

21 Constant 
high flow 

685 TI 9 125 95 76 117 911 92 14 18 14 
865 TI9 139 1011 15 129 92 85 61 5 II 

1,090 TI 9 2011 13 36 165 91 171 64 0 0 

Flow (gpm) 
22 Constant rpm 

129 TI 1 111 111 63 30 26 9 8 1 1 
196 TI 7 35 211 69 15 113 9 26 1 20 
211 TI7 70 411 63 19 21 1 10 3 II 

(a) See also data from Experiment 1b in Table B-2. 
(b) H indicates larval source was Moncks Corner Hatchery, South Carolina; TI indicates larval source was Texas Instruments' 

Verplankt lIatchery, New York. 
(c) Dashes indicate no data available. 
(d) Indicates data used from specimens held in glass jars. Proportion surviving in glass jar times initial proportion surviving equals 

survival at latent observation interval. 
(e) n 1111. 
(f) n = 55. 



TABLE B-5 RAW DATA FOR STRIPED BASS LARVAE USED IN FEEDING EXPERIMENTS, HOLDING CONTAINER EXPERIMENTS, 
AND HELD AS CONTROLS 

Ob:uu:lI:ltian 
Initial :3 baucil ]2 baucil 96 baucli 

Experiment Larval Source NUlDber Proport1on NUllber Proportion Number Proportion NUlllber Proportion 
Number Variables and Aaeldavs} (a) Al.1n.... Sunhing AlJ..lI:iL Sun1ying Al.1tt.... SuniY1ng AlJ..lI:iL Surv1vlnll 

23 Fed in jars H 11 to 11 171 100 __ (b) 
129 15 

23 Fed in flow-through 
containers H 11 to 11 139 100 211 11 

23 Unfed in jars H 11 to 11 1118 100 102

1 
10 

23 Unfed In flow-
through containers H 11 to 11 132 100 13 10 

110 Unfed in Jars H 20 110 100 110 100 19 12 13 66 

18c Unfed in jars H 18 2_ 100 23 96 23 96 21 88 

19c Unfed in jars H 19 28 100 2_ 86 16 51 

_c.18c,190 Pooled H 18 to 20 162 100 110 68 

lie Unfed in flow-
through containers H 20 110 100 105 95 119 115 20 18 

18c Unfed in flow-
through containers H 18 22 100 22 100 22 100 9 111 

190 Unfed in flov- I through containers H 19 21 100 211 89 5 19 

lIo,180,19c Pooled H 18 to 20 159 100 311 21 

Unfed Controls Held 
in Jars 

6c H 24 100 100 88 88 79 79 " II 
160 H 26 100 100 99 99 98 98 11 11 
50 H 27 to 31 125 100 120 96 115 92 85 68 

25c TI 21 25 100 25 100 2_ 96 0 0 
26c TI 29 50 100 50 100 31 7- 0 0 
21c TI 31 50 100 119 98 "7 9" 19 38 
280 TI 32 50 100 50 100 _8 96 6 12 

20 TI 29 25 100 25 100 23 92 0 0 
290 TI 30 115 100 35 18 31 65 0 0 



I; 

Experiment 
Numher 

6c,16c,5c 

25c,26c, 
26c,28c, 
2c,29c 

(a) 

(b) 

Variabl!lJL 

Pooled 

Pooled 

Larval Source 
and Age (davsl(a) 

H 211 to 32 

TI 21 to 32 

TABLE 8-5 (~.l 

Observation 
Initial 

Number Proportion 
~ Surviving 

325 

2115 

100 

100 

1 hours 
Number Proportion 
~ SurviVing 

301 

2311 

911 

96 

12ho~ 
Number Proportion 
~ Suryiy1ng 

292 

210 

90 

86 

... 

96 hourll 
Number Proportion 
~ Syry1ylng 

100 31 

25 10 

H indicates larval source was Moncks Corner Hatohery, South Carolinaj TI indioates larval source was Te \.~ Instruments' 
Verplankt Hatchery, New lark. 
Dashes indioate no data available. . 
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CHAPTER 1: INTRODUCTION 

The Bowline Point Generating Station is located on the west bank of the Hud
son River estuary at mile point 37.5 (60 km). The river reaches its widest 
expanse in this area and is relatively shallow compared with the area just 
north of the plant. The Bowline Point plant consists of two completely 
enclosed oi1- and gas-fired steam-eleotric units, eaoh of which has a nominal 
net generating capability rating of 600 MWe and a maximum gross capability of 
622 MWe. Unit 1 has been in operation since September 1972 and Unit 2 began 
commercial operation in May 197Q. Each unit has a separate onoe-through 
cooling water system that transfers waste heat from the oondensers to the 
Hudson River. 

Cooling water for each unit is pumped from an intake structure on the north
east shore of Bowline Pond (Figure 1-1), which is connected with the Hudson 
River estuary via a narrow, shallow inlet. The intake structure is 43 m 
(140 ft) wide, about 8 m (27 ft) deep at mean water level and oonsists of six 
bays, three for each unit. Each bay is approximately 5 m (16 ft) wide and 
equipped with a bar trash. rack, a traveling screen, and a 700 m3/min (185,000 
gpm) circulating water pump. Aquatic organisms small enough to pass through 
the traveling screen are entrained with the cooling water through the con
denser and discharged back into the Hudson River perpendicular to the direc
tion of flow through mu1tiport, high-velocity diffusers. 

During 1977, studies were conducted at the Bowline Point plant to identify 
and enumerate the ichthyoplankton populations entrained in the plant cooling 
water system. These studies were designed to quantify the seasonal densi
ties, species and life-stage composition, and length-frequency distribution 
of entrained fish. Special emphasis was placed on striped bass (Morone 
saxatilis), white perch (Morone americana), Atlantic tomcod (Microgadus 
tomcod), bay anchovy (Anchoa mitchilli), and clupeids (primarily consisting 
of American shad (Alosa sapidissimaJ, alewife (!losa pseudoharengus], and 
blueback herring [Alosa aestiva1is]) 

At least four 24-hour samples were collected weekly between 3 February and 31 
August to provide entrainment abundance data during the major periods when 
the Hudson River is utilized as a spawning and nursery area. Continuous 24-
hour sampling also permitted quantification of abundance for species that 
infrequently occurred in entrainment collections. Two additional days were 
sampled each week during periods of peak egg and larval abundance; in order 
to identify diel abundance patterns, one of these days was divided into eight 
3-hour sampling periods. Day-night variation and vertical distribution at 
the intake structure were monitored with nets during periods of peak larval 
denSity. 

Physicochemical variables such as temperature and conductivity can influence 
the temporal and spatial occurrence of ichthyoplankton. The seasonal ambient 
river temperature profile in the vicinity of Bowline Point is typical of a 
temperate estuary. Daily water temperatures recorded at the Bowline Point 
plant intake (Figure 1-2) reflect this pattern although they may occasionally 
be influenced by recirculation of water from the discharge. Since the Bow-
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Figure 1·2. Mean seasonal ambient water ~emperature measured at the Bowline Point plant intake, 1977. 



line Point plant is located in the transitional portion of the estuary, con
ductivity is highly variable depending on freshwater flow and tidal mixing. 
Conductivity recorded at the intake (Figure 1-3) reflects this variability. 
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CHAPTER 2: SUMMARY 

Ichthyoplankton entrainment abundance was examined by means of an automated 
pump system at the Bowline Point Generating Station discharge and nets at 
three depths at the intake. Atlantic tomcod, bay anchovy, striped bass, 
white perch, and clupeids composed the majority of both intake (98.3 percent) 
and discharge (97.9 percent) samples. Mean larval densities for these five 
species were generally comparable between the intake nets and discharge pump. 

Peak abundance of yolk-sac Atlantic tomcod occurred in mid-March, while 
post-yolk-sac striped bass, white perch, and clupeids peaked in early June. 
Bay anchovy larvae exhibited highest abundance in mid-July. 

Depth interval samples with nets at the intake indicated that densities were 
generally greatest at mid and bottom depths. 

Diel sampling at the discharge indicated that peak abundance of clupeids and 
bay anchovy occurred between 2100 and 0600 hours. Atlantic tomcod abundance 
peaked near dusk from 1800 to 2100 hours. Striped bass and white perch ex
hibited variable diel distribution of abundance with no consistent, distinct 
peaks. 
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CHAPTER 3: METHODS AND MATERIALS 

The studies described in this report represent the third year of abundance 
sampling by Ecological Analysts, Inc. for ichthyoplankton entrained at the 
Bowline Point plant. Several changes in sampling gear and frequency were 
initiated between 1975 and 1977 and are summarized in Table 3-1. These 
changes primarily reflect increased sampling effort during the period of peak 
abundance and the development of an automated sampling pump system used at 
the discharge station . 

. 3.1 CONTINUOUS AUTOMATED SAMPLING SYSTEM 

Samples were collected from the Bowline Point Unit I discharge pipe using an 
automated abundance sampler (Figure 3-1). Water was pumped into the system 
using a 7.6-cm (3-in.) electric pump which collected water via a line in
serted 3 ft into the discharge pipe. Samples were collected for 24 continu
ous hours in a tank-net system, composed of an inverted 505-~ mesh plankton 
net mounted in a tank 1.0 m in diameter and 1.2 m in depth. The pump auto
matically shut down every hour while the net rinsed. This rinse cycle lasted 
approximately 2 minutes. After each rinse, the sample was concentrated in a 
secondary unit and preserved with 10 percent formalin. At the end of 24 
hours, samples were collected in a cod-end container; 24-hour samples were a 
composite of 24 1-hour samples. During periods of maximum larval densities, 
three 1-hour samples were composited; eight separate composite samples were 
collected in a 24-hour period. After each collection period (3 or 24 hours) 
the sample was promptly transferred to a labeled 800-ml glass jar and pre
served with 10 percent formalin. Sample volumes were measured with a cali
brated 7.6-cm (3-in.) in-line flowmeter. Sample duration and number of 
cycles were automatically registered by a mechanical recorder. Water quality 
analyses were performed at the initiation and termination of each sample to 
monitor ambient water temperature, conductivity, dissolved oxygen, and pH. 

3.2 NET COLLECTION 

Surface, middle, and bottom depths were sampled simultaneously with three 
O.S-m, 505-~ mesh conical plankton nets which were lowered on a rigid frame 
parallel to and in front of the Unit 1 trash racks (Figure 3-2). Samples 
began and ended when the bottom net reached the water surface. Two consecu
tive 30-minute samples were collected at both noon and midnight. At the com
pletion of each 30-minute collection period the nets were thoroughly rinsed 
into the cod-end containers. The samples were then transferred to labeled 
800-ml glass jars and preserved with 10 percent formalin. 

The volume of water filtered during each sample period was used to convert 
abundance data to organism densities. Through-net velocities measured with 
a Cushing electromagnetic flowmeter were used to develop an intake water flow 
velocity (cm/sec) matrix (Table 3-2). Flowmeter values were recorded over a 
range of tidal and plant operating conditions for each sample depth (Le., 
surface, middle, and bottom). These values were then used to estimate volume 
of water filtered at each sample depth for a sample under any observed combi
nation of tidal and plant operating conditions according to the following re
la tionship: 
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Figure 3-1. Schematic diagram of the automatic abundance sampler. 
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TABLE 3-1 SUMMARY OF THE PRIMARY CHANGES IN THE ENTRAINMENT ABUNDANCE SAMPLING PROGRAM MADE AT THE BOWLINE 
POINT PLANT FROM 1915 TO 1911 

Sampling Sampling 
Year Station Device Season 

1975 Intake 505-lJ net FEB-OCT 

1916 Intake 505-lJ net FEB-SEP 
Intake II-in. pump FEB-8EP 

manifold 
Discharge 3-1n. pump- JUN-AUG 

505-\.1 net 

1971 Intake 505-\.1 net "'ED-AUG 
Discharge Autosampler FEB-AUG 

3-in. pump 
505-11 net 

(a]tf,S,-H,S :; noon, sunset, midnight, sunrise. 
(b) S,H,B :; surface, middle, bottom. 

Sampling 
Frequency 

day/week 

day/week 
day/w<:lek 

I_II days/weeks 

1-2 days/weeks 
11-6 days/weeks 

Sample 
Diel Duration Sample 

Schedule(a) (min) Depth(b) 

N,S,M,S 5-90(c) S,M,B 

N,S,M,S 30 S,M,B 
N,S,M,S 30 8,M,B 

Sunset 3 hours 1 ID into 3.2-m 
diameter discharge 
pipe 

N,M 30 S,H,B 
8 3-hr 211 hours 1 minto 3.2-m 

samples(d) diameter discharge 
pipe 

(c) Sample duration was changed during 1915 to determine optimal duration which would minimize net clogging and maximize sample volume. 
(d) Diel sampling occurred on one day each week during peak abundance; all other days were 211-hour composites. 



TABLE 3-2 BOWLINE POINT PLANT INTAKE THROUGH-NET VELOCITIES AS A FUNCTION 
OF TIDAL HEIGHT, CIRCULATOR PUMP OPERATION, AND SAMPLING DEPTH 

Tidal Height 
Range (m) 

Pump operation 
depth 

Surface 
Middle 
Bottom 

Pump operation 
depth 

Surface 
Middle 
Bottom 

Pump operation 
depth 

Surface 
Middle 
Bottom 

Intake Through-Net Velocities (cm/sec) 

(-0.5)-(-0.1) 

10.7±1.4(b)(6)Cc) 
12.8±2.3(3) 
15.4±2.3(4) 

9.0* 
10.9* 

13.1±1.1(8) 

10.6* 
12.8±0.6(8) 

15.3* 

(0.0)-C+0.3) (+0.4) - (+0.7) (+0.8)-(+1.1) 

2 Pumps Full(a) 

10.4±2.6(11) 
10.2±1.0(4) 
12.8±3.8(3) 

10.7±1.6(10) 
12.4±4.3(2) 
13.7±1.9(6) 

2 Pumps ThrottledCa ) 

9.5* 
9.3* 

11.6±0.5 (5) 

7.3* 
8.6* 

9.4±1.9(10) 

3 Pumps Full 

12.6* 
12.4±O.9(7) 

15.7* 

10.3* 
11.9±0.5(6) 

13.1 * 

9.3±1.4(8) 
1 0.2±1.3 (6) 
10.9±3.8(4) 

6.4* 
7.0* 
7.5* 

10.8* 
11.9±0.6(2) 

12.6* 

(a) Includes various combinations of the three Unit 1 circulator pumps. 
(b) Mean ± standard deviation. 
(c) Number of data sets used for velocity determination; one data set 

composed of six readings from Cushing electromagnetic flowmeter. 

Note: * indicates values extrapolated based on depth/tide relationships 
for two-pump full operation. 



where 

v = volume filtered (m3) 
A = net cross-sectional area (m2) 
t = sample duration (minutes) 
v = flow velocity through nets (m/minute). 

During each collection the flowmeter was attached alternately to the middle 
or bottom net to determine if clogging of the net surface had occurred. 

3.3 . SAMPLE PROCESSING 

Samples were preserved onsite in separate 800-ml glass jars with 10 percent 
formalin and transported to laboratory facilities for initial workup and 
quality control analysis. In the laboratory, samples were transferred to 
blackened pyrex trays, sorted, and enumerated by life stage. Lchthyoplankton 
specimens were removed from each sample, placed in vials according to life 
stage and preserved with 5 percent formalin. Each specimen from the vials 
was identified to family or species with emphasis on the most abundant spe
cies. Owing to the extreme difficulty involved in differentiating the early 
life stages of alewife and blueback herring, these two species have been 
grouped under the name clupeids. American shad and other species in the 
family Clupeidae were identified to the species level. Identification was 
facilitated by available literature (Table 3-3) and an ichthyoplankton refer
ence collection. 

The identification of rare or unusual specimens was verified by a specialist 
in ichthyoplankton taxonomy. Length was measured on selected diel and net 
samples and the most abundant species. Quality control procedures were 
applied to both sorting and identification (proportion defective analysis). 
This is an acceptance sampling procedure which selects 7 out of 50 samples at 
random for rework. The procedure provides an average outgoing quality level 
(AOQL) of no more than 10 percent error rate. 
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TABLE 3-3 LIST OF PRIMARY LITERATURE SOURCES USED IN LABORATORY 
IDENTIFICATION OF ICHTHYOPLANKTON 

Chambers et ale 1969 
Cianci 1969 
Mansueti and Hardy 1967 
Scotton et ale 1973 
Leim 1924 
Lippson and Moran 1974 
Hildebrand and Schroeder 1928 
Bigelow and Schroeder 1953 
Booth 1967 
Mansueti 1958 
Bayless 1972 
Doroshev 1970 
Rathjen and Miller 1957 
Dovel and Edmonds 1971 
Krester 1968 
Bath 1974 
Wang and Kernehan (in press) 



CHAPTER 4: RESULTS AND DISCUSSION 

4.1 SPECIES COMPOSITION AND ABUNDANCE--DISCHARGE SAMPLING 

Entrainment abundance and species composition were determined from the 24-
hour samples collected at the discharge. Bay anchovy larvae accounted for 
69.8 percent of all ichthyoplankton entrained during 1977 (Table 4-1). The 
next four most abundant taxa were Atlantic tomcod, striped bass, white 
perch, and clupeids. There was an increase in total number of species col
lected in 1977 compared with 1975 and 1976 (Ecological Analysts 1976, 1977) 
which can be attributed to the increased sampling effort provided by the 
automated sampling system. 

4.1.1 Selected Species 

4.1.1.1 Bay Anchovy 

Bay anchovy spawn throughout the summer. Larvae were collected in relatively 
high numbers from late June through August (Appendix Table A-1). Densities 
were variable throughout this period (Figure 4-1); however, peak concentra
tions were observed on 19 July (1,793/1,000 m3). Larvae collected during 
this period ranged from 3 to 48 mm in length (Table 4-2). Mean length varied 
substantially between sample dates, although no particular length group 
appeared to be more vulnerable to entrainment (Figure 4-2). The variability 
observed in bay anchovy larval density and length distribution reflects the 
extended spawning season and the effect of salt-front movement on spawning 
location and larval distribution (Orange and Rockland Utilities 1978). 

Bay anchovy entrained at the Bowline Point plant exhibited a distinct diel 
pattern of abundance (Figure 4-3; Table 4-3). Peak densities were observed 
from 2100 to 0600 hours with the maximum at 2400 hours. Densities were sub
stantially lower during daylight hours. 

4.1.1.2 Atlantic Tomcod 

Atlantic tomcod spawn in the Hudson River primarily from December to Febru
ary. Peak abundance of yolk-sac larvae in the Bowline Point area was ob
served in mid-March (Figure 4-1, Appendix Table A-2). A few post-yolk-sac 
larvae and early juveniles were collected with peaks in late March and late 
May, respectively. Peak densities occurred at an ambient river temperature 
of 4.5 C and 140 ~o conductivity. The period of maximum abundance (densities 
exceeded 500 larvae/1,000 m3) occurred from 12 to 15 March, although a secon
dary peak was observed on 31 March. Entrained tomcod ranged from 6 to 47 mm 
in length; however, 91.6 percent of those measured were less than 9 mm 
(Table 4-4, Figure 4-2). 

Atlantic tomcod yolk-sac larvae showed a pronounced diel distribution (Figure 
4-4, Table 4-5). Larval density progressively increased throughout the day 
to peak abundance after dusk between 1800 and 2100 hours. Densities gradu
ally decreased following this peak with minimum densities observed from 0600 
to 0900 hours. 
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TABLE 4-1 NUMBER AND PERCENT COMPOSITION BY LIFE STAGE OF ICHTHYOPLANKTON 
COLLECTED DURING ABUNDANCE SAMPLING AT THE BOWLINE POINT PLANT 
DISCHARGE, 1911 

Species 

Bay anchovy 
Atlantic tomcod 
Striped bass 

. Unidentified* 
White perch 
Bay anchovy 
Clupeids 
White perch 
Morone spp. 
Silversides 
S tri ped bas s 
Hogchoker 
Atlantic tomcod 
Clupeids 
Ameri can ee 1 
Striped bass 
Bay anchovy 
Rainbow smelt 
Sunfish 
White perch 
Northern pipefish 
Atlantic silverside 
Atlantic tomcod 
Unidentified* 
Rainbow smelt 
Clupeids 
White perch 
Tessellated darter 
Minnows 
American shad 
Hogchoker 
Unidentified * 
Killifish 
Killifish 
Clupeids 

Life 
Stage(a) 

LAR 
YSL 
LAR 
LAR 
EGG 
JUV 
LAR 
LAR 
LAR 
LAR 
JUV 
LAR 
LAR 
EGG 
JUV 
YSL 
EGG 
LAR 
LAR 
JUV 
JUV 
LAR 
JUV 
EGG 
JUV 
JUV 
YSL 
YSL 
LAR 
LAR 
JUV 
JUV 
LAR 
JUV 
YSL 

Number 
Collected 

13,315 
2,366 
763 
485 
405 
258 
248 
227 
214 
145 
135 
108 
70 
69 
52 
33 
30 
22 
20 
19 
16 
14 
10 
9 
8 
7 
7 
7 
6 
4 
4 
4 
4 
3 
3 

Percent 
Composition 

69.8 
12.3 
4.0 
2.5 
2.1 
1.3 
1.3 
1.2 
1.1 
0.8 
0.7 
0.6 
0.4 
0.4 
0.3 
0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

(a) EGG = egg; YSL = yolk-sac larvae; LAR = larvae; JUV = juvenile. 

Note: * indicates that organisms were damaged; 54 percent of the damaged 
larvae occurred during the period of peak bay anchovy abundance 
(after 6 July). Abundance of species other than bay anchovy in 
samples collected during this period was very low. Other damaged 
organisms were collected throughout the sampling period when 
striped bass, white perch, clupeids, and bay anchovy were abundant. 



TABLE 4-1 (CONT.) 

Life Number Percent 
Species Stage(a) Collected Composition 

Hogchoker YSL 3 0.0 
Weakfish JUV 2 0.0 
Sil versides JUV 1 0.0 
Striped bass EGG 1 0.0 
Winter flounder LAR 1 0.0 

. Yellow perch YSL 1 0.0 
Unidentified EGG 1 0.0 
Atlantic tomcod EGG 1 0.0 
Walleye LAR 1 0.0 
Weakfish LAR 1 0.0 
Cyprinids YSL 1 0.0 
Unidentified YSL 1 0.0 

(a) EGG = egg; YSL = yolk-sac larvae; LAR = larvae; JUV = juvenile. 
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Figure 4-1. Daily densities of fish larvae and juveniles collected 
at the Bowline Point plant discharge during 1971. 



TABLE 4-2 LENGTH-FREQUENCY DISTRIBUTION OF BAY ANCHOVY AND WEEKLY MEAN, RANGE, AND STANDARD DEVIATION OF LENGTHS 
IN COLLECTIONS AT THE BOWLINE POINT PLANT DURING 1977 

Lensth Intervals (mm) 
00.0- 03.0- 06.0- 09.0- 12.0- 15.0- 18.0- 21.0- Ranse 

Date N _X_ SD 02.9 05.9 08.9 1hL ~ 17.9 20.9 23.9 24.0+ Min Med ~ 
17 FEB 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
211 FEB 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

3 MAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
10 MAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
17 MAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
23 MAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
31 HAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
7 APR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

13 APR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
21 APR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
28 APR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

2 MAY 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
12 HAY 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
19 MAY 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
26 MAY 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

2 JUN 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
8 JUN 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

16 JUN 7 6.11 1.8 0 2 4 1 0 0 0 0 0 4.0 6.0 10.0 
21 JUN 13 8.5 2.1 0 1 5 6 1 0 0 0 0 5.0 9.0 13.0 

2 JUL 93 16.0 4.5 0 II 1 9 13 28 22 13 3 3.0 16.0 25.0 
8 JUL 151 111 .8 6.2 0 3 36 111 16 21 25 26 10 3.0 15.0 26.0 

13 JUL 131 16.2 5.5 0 5 11 10 11 30 27 21 10 3.0 16.0 27.0 
21 JUL 26 18.7 2.1 0 0 0 0 0 9 13 3 1 15.0 18.0 28.0 
29 JUL 52 11.3 6.4 0 2 18 16 10 1 2 0 3 3.0 9.0 111.0 

II AUG 67 19.2 7.1 0 0 1 1 1 12 11 13 16 6.0 19.0 36.0 
11 AUG 22 15.0 11.3 1 3 II 5 0 0 3 II 2 2.0 10.5 48.0 
19 AUG 43 24.1 1.2 0 1 1 0 2 2 4 9 24 4.0 24.0 45.0 
24 AIIG 52 20.9 6.1 0 0 2 2 3 6 9 1 21 1.0 21.0 36.0 
31 AUG 5 25.6 4.9 0 0 0 0 0 0 1 1 3 19.0 211.0 33.0 

Note: N ; number of lengths; X ; mean length; SD ; standard deviation; 
Min = shortest length; Med ; median length; Max = greatest length. 
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Figure 4-2. Length-frequency distributions of fish larvae collected 
at the Bowline Point plant discharge. 1977. 
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TABLE 4-3 DIEL DISTRIBUTION OF BAY ANCHOVY LARVAE IN COLLECTIONS FROM THE BOWLINE POINT 
PLANT DISCHARGE DURING 1911 

Numberl1 zOOO m3 

Date 0900(a) 1200 1500 1800 2100 2400 0300 0600 

6 JUN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

13 JUN 0.0 11.6 0.0 15.4 0.0 0.0 18.9 0.0 

20 JUN 36.8 
__ (b) 

20.9 
__ (b) 53.4 14.8 42.6 41.2 

28 JUN 19.8 130.9 121.0 330.3 __ (c) 171.3 194.0 78.1 

5 JUL 152.2 246.6 217.8 91.7 311.5 586.4 311.5 191.4 

11 JUL(d) 307.9 111.5 93.5 119.6 712.0 980.4 762.9 975.2 

Average 96.1 101.3 86.5 123.4 215.4 293.2 221.1 215.4 

(a)- Sample start time. 
(b) Sample voided in order to assure comparability of samples when actual and scheduled 

start time differed by more than 30 minutes. 
(c) Sample voided due to spillage. 
(d) The primary effort of diel sampling was directed at the period of peak Morone 

abundance; therefore, no diel samples were collected after 11 July when bay anchovy 
reached peak abundance. 



TABLE 4-4 LENGTH-FREQUENCY DISTRIBUTION OF ATLANTIC TOMCOD AND WEEKLY MEAN, RANGE, AND STANDARD DEVIATION OF LENGTHS 
IN COLLECTIONS AT THE BOWLINE POINT PLANT DISCHARGE DURING 1977 

Lensth Intervals (rom) 
00.0- 03.0- 06.0- 09.0- 12.0- 15.0- 18.0- 21.0- Ra~ 

Date l _X_ SD 02.9 05.9 08.9 .ll:.2... .l!hL 17.9 20.9 23.9 211.0+ Min Med Max 

11 FEB 2 6.5 0.5 0 0 2 0 0 0 0 0 0 6.0 6.5 1.0 

2lJ FEB 5 1.2 0.11 0 0 5 0 0 0 0 0 0 1.0 7.0 8.0 
3 MAR 60 1.2 0.5 0 0 60 0 0 0 0 0 0 6.0 1.0 6.0 

10 HAR 93 1.0 0.6 0 0 92 1 0 0 0 0 0 6.0 1.0 10.0 

11 HAR 251 6.8 0.5 0 0 251 0 0 0 0 0 0 6.0 1.0 8.0 

23 HAR 106 6.1 0.5 0 0 106 0 0 0 o· 0 0 6.0 1.0 8.0 
31 HAR 91 6.5 0.9 0 0 46 119 0 0 0 0 0 6.0 9.0 11.0 

1 APR 2 6.0 1.0 0 0 1 1 0 0 0 0 0 1.0 6.0 9.0 
13 APR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
21 APR 0 0.0 0.0 0 0 0 a 0 0 0 0 a 0.0 0.0 0.0 

28 APR 0 0.0 0.0 0 a 0 0 0 0 a 0 0 0.0 0.0 0.0 

2 MAY 0 0.0 0.0 0 0 0 0 0 0 a 0 0 0.0 0.0 0.0 
12 MAY 0 0.0 0.0 0 0 0 0 a 0 0 0 0 0.0 0.0 0.0 

19 MAY 1 111.0 0.0 0 0 a 0 0 0 0 0 1 41.0 111.0 111.0 
26 MAY 0 0.0 0.0 a 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

2 JUN 0- 0.0 0.0 0 a 0 0 0 0 a 0 0 0.0 0.0 0.0 
8 JUN 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

16 JUN 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
21 JUN 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

2 JUL 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
8 JUL 0 0.0 0.0 0 a 0 0 0 0 0 0 a 0.0 0.0 0.0 

13 JUL 0 0.0 0.0 a a 0 0 0 0 a 0 0 0.0 0.0 0.0 

21 JUL 0 0.0 0.0 0 a a 0 a 0 a a 0 0.0 0.0 0.0 
29 JUL a 0.0 0.0 0 0 a 0 0 0 0 a 0 0.0 0.0 0.0 

lJ AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 a 0.0 0.0 0.0 
11 AUG a 0.0 0.0 a 0 a a 0 0 a 0 a 0.0 0.0 0.0 
19 AUG 0 0.0 0.0 a 0 0 0 0 0 0 a 0 0.0 0.0 0.0 
24 AUG 0 0.0 0.0 0 a 0 a a 0 0 0 0 0.0 0.0 0.0 

31 AUG 0 0.0 0.0 a 0 0 a a 0 0 0 a 0.0 0.0 0.0 

Note: N = number of lengths; X = mean length; SD = standard deviation; 
Min = shortest length; Med = median length; Max = greatest length. 
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the Bowline Point plant discharge, 8·22 March 1971. 

0600 



TABLE 4-5 DIEL DISTRIBUTION OF ATLANTIC TOMCOD YOLK-SAC LARVAE IN COLLECTIONS FROM THE 
BOWLINE POINT PLANT DISCHARGE DURING 1977 

Number/1 z000 m3 
Date 0900* 1200 1500 1800 2100 2400 0300 0600 ---
8 MAR 90.5 91.6 63.8 244.3 122.5 120.7 66.1 129.0 

14 MAR 600.6 1,150.3 1 ,341 .7 1,500.0 1,447.2 1,194.0 782.2 443.1 

21 MAR 209.3 244.6 162.5 89.0 109.6 147.5 120.1 93.5 ..... ,,,.,. 

Average 300.1 495.5 522.7 611.1 559.8 487.4 322.8 221.8 

* Sample start time. 



4.1.1.3 Striped Bass 

Striped bass usually spawn in the Hudson River from late April to early June 
and peak larval abundance in entrainment collections occurred in early June 
during 1977 (Appendix Table A-3, Figure 4-1). Post-yolk-sac larvae were the 
most abundant life stage of striped bass collected; maximum density occurred 
from 2 to 8 June when ambient river temperature was approximately 20 C. This 
period of peak abundance agrees closely with the 1975 peak but was approxi
mately 2 weeks earlier than in 1976. This difference appears to be related 
to differences in ambient river temperature which reached 20 C about 2 weeks 
later in 1976. Striped bass juveniles reached peak abundance in entrainment 
collections during the last week in June. 

Striped bass collected during this period ranged from 5 to 56 mm in length. 
Post-yolk-sac larvae ranging from 6 to 8.9 mm were the most abundant size 
group (Figure 4-2, Table 4-6). This size range was composed of 59.1 percent 
of all striped bass measured, and reflected the narrow size range of one large 
sample collected on 8 June. No consistent distinct diel distribution of 
striped bass larvae was observed during this period. Although diel abundance 
appeared to be patchy (Figure 4-5), diel patterns may have been biased by the 
relatively low numbers collected on 5 of the 6 diel sampling days (Table 4-7). 

4.1.1.4 White Perch 

White perch generally spawn in the Hudson River during May and June. Eggs 
were collected from mid-May to late June with peak densities from 16 to 23 
May (Appendix Table A-4). Few yolk-sac larvae were collected; however, 
post-yolk-sac larval abundance peaked from 2 to 8 June (Figure 4-1). White 
perch collected during this period ranged from 3 to 25 mm, but larvae less 
than 9 mm constituted 59.3 percent of those measured (Figure 4-2, Table 4-8). 

White perch demonstrated no pronounced diel trend (Figure 4-6, Table 4-9). 
Temporal abundance was highly variable with a high incidence of zero abun
dance samples outside of the peak abundance period; only the 6 June diel sam
ples occurred during the peak in post-larval abundance. 

4.1.1.5 Clupeids 

Members of the clupeid family (alewife, American shad, and blueback herring) 
spawn primarily in the freshwater north of the Bowline Point site. The maxi
mum concentration was 50 clupeid larvae (alewife and blueback herring) per 
1,000 m3 at the Bowline Point plant. American shad were rarely collected 
during abundance sampling. Spawning of these three clupeids overlap 
temporally and range from April through June in the Hudson River. During 
1977, clupeid larvae were first collected on 27 April and subsequently oc
curred through July (Figure 4-1, Appendix Table A-5). Clupeid post-yolk-sac 
larvae reached maximum densities from 2 to 7 June. Clupeid larvae collected 
ranged from 5 to 49 mm in length. larvae from 6 to 8.9 mm consti tuted 48.8 
percent of the clupeids collected at the discharge during this period (Table 
~-10, Figure 4-2). Clupeid larvae exhibited a diel distribution character
ized by minimal densities during the day from 0600 to 2100 hours (Figure 4-
7, Table 4-11). Larval abundance progressively increased to peak densities 
between 0300 and 0600 hours; densities decreased rapidly each day following 
this peak. 
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TABLE 4-6 LENGTH-FREQUENCY DISTRIBUTION OF STRIPED BASS AND WEEKLY MEAN, RANGE, AND STANDARD 
DEVIATION OF LENGTHS IN COLLECTIONS AT THE BOWLINE POINT DISCHARGE DURING 1977 

Lensth Intervals (mm) 
00.0- 03.0- 06.0- 09.0- 12.0- 15.0- lS.O- 21.0- Range 

~ N _X_ SD 02.9 05.9 08.9 l.hL l!!.:.L .!L..L 20.9 23.9 2lJ.0+ Min Med Max 

17 FEB 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

24 FEB 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

3 HAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
10 MAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

17 HAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

23 HAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
31 HAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

7 APR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
13 APR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
21 APR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

28 APR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

2 HAY 0 '0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
12 HAY 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
19 HAy 1 5.0 0.0 0 1 0 0 0 0 0 0 0 5.0 5.0 5.0 
26 HAY 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

2 JUN 11 6.3 0.6 0 1 10 0 0 0 0 0 0 5.0 6.0 1.0 
8 JUN 189 1.2 1.6 0 10 155 21 2 1 0 0 0 5.0 1.0 17 .0 

16 JUN 24 10.2 3.1 0 0 10 1 4 2 1 0 0 6.0 10.0 19.0 
21 JUN 5 14.0 3.0 0 0 0 0 4 0 1 0 0 12.0 13.0 20.0 

2 JUL 50 19.0 4.3 0 0 0 2 4 11 18 11 4 10.0 19.0 33.0 
8 JUL 11 19.2 4.1 0 0 0 0 3 2 2 0 4 14.0 19.0 25.0 

13 JUl. 1 38.0 0.0 0 0 0 0 0 0 0 0 1 38.0 38.0 38.0 
21 JUL 1 33.0 0.0 0 0 0 0 0 0 0 0 1 33.0 33.0 33.0 
29 JUL 1 42.0 0.0 0 0 0 0 0 0 0 0 1 42.0 42.0 42.0 

,. AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
11 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
19 AUG 1 56.0 0.0 0 0 0 0 0 0 0 0 1 56.0 56.0 56.0 
24 AUG 1 52.0 0.0 0 0 0 0 0 0 0 0 1 52.0 52.0 52.0 
31 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

Note: N ; number of lengths; X ; mean length; SD ; standard deviation; 
Min = shortest length; Med = median length; Max; greatest length. 
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Figure 4-5. Diel distribution of striped bass post-yo'k-sac larvae collected 
at the Bowline Point plant discharge, 6 June - 11 July 1971. 
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TABLE 4-1 DIEL DISTRIBUTION OF STRIPED BASS LARVAE IN ENTRAINMENT COLLECTIONS FROM THE 
BOWLINE POINT PLANT DISCHARGE DURING 1917 

Number /1 ,000 m3 

Date 0900(a) 1200 1500 1800 2100 2400 0300 0600 

6 JUN 161.9 304.9 482.6 398.0 123.0 239.8 295.9 159.9 

13 JUN 0.0 0.0 11.2 30.9 59.3 32.5 15.6 85.2 

20 JUN 0.0 __ (b) 10.5 __ (b) 0.0 14.8 14.2 15.1 

28 JUN 0.0 16.4 0.0 0.0 __ (c) 11.1 0.0 15.1 

5 JUL 0.0 0.0 0.0 0.0 15.6 15.8 0.0 0.0 

11 JUL 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Average 128.0 64.3 85.1 85.8 39.6 53.4 64.3 46.1 

(a) Sample start time. 
(b) Sample void in order to assure comparability of sample periods when actual and scheduled 

start time differed by more than 30 minutes. 
(c) Sample void due to spillage. 



TABLE: 4-8 LENGTH-FREQUENCY DISTRIBUTION OF WHITE PERCH AND WEEKLY MEAN, RANGE, AND STANDARD DEVIATION 
OF LENGTHS IN ENTRAINMENT COLLECTIONS FROM THE BOWLINE POINT PLANT DISCHARGE DURING 1977 

Length Intervals (mm) 
00.0- 03.0- 06.0- 09.0- 12.0- 15.0- 18.0- 21.0- Range 

~ N ~- SD 02.9 ' 05.9 08.9 ~ l!:1... 1L.2.... 20.9 23.9 24.0+ Min Med Max 

11 FEB 0 0.0 ,0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
24 FEB 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

3 MAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
10 MAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
17 MAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
23 MAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
31 MAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
7 APR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

13 APR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
21 APR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
28 APR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
2 MAY 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

12 MAY 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
19 HAY 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
26 MAY 3 4.0 0.0 0 3 0 0 0 0 0 0 0 4.0 4.0 4.0 

2 JUN 5 5.2 1.2 0 3 2 0 0 0 0 0 0 4.0 5.0 1.0 
8 JUN 42 6.5 2.1 0 '14 21 6 1 0 0 0 0 3.0 6.0 12.0 

16 JUN 3 10.3 0.9 0 0 0 3 0 0 0, 0 0 9.0 11.0 11.0 
21 JUN 7 5.4 3.1 0 6 0 0 1 0 0 0 0 4.0 4.0 13.0 
2 JUL 19 111.2 4.1 0 2 0 2 4 8 3. 0 0 11.0 15.0 20.0 
8 JUL 6 15.8 11.3 0 0 0 0 2 3 0 0 1 12.0 15.0 25.0 

13 JUL 1 17.0 0.0 0 0 0 0 0 1 0 0 0 17.0 11.0 11.0 
21 JUL 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
29 JUL 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
4 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

11 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
19 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
24 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
31 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

Note: N : number of lengths; X : mean length; SD : standard deviation; 
Min : shortest length; Med : median length; Max : greatest .length. 
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Figure 4-6. Diel distribution. of white perch post-yolk-sac larvae collected 
at the Bowline Point plant discharge, 6 June - 11 July 1977. 
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TABLE 4-9 DIEL DISTRIBUTION OF WHITE PERCH LARVAE IN ENTRAINMENT COLLECTIONS FROM THE 
BOWLINE POINT PLANT DISCHARGE DURING 1977 

Number/1 !OOO m3 

Date 0900(a) 1200 --1.200 1800 2100 2400 0300 0600 

6 JUN 71.4 15.2 120.6 66.3 52.7 42.3 29.6 53.3 

13 JUN 0.0 0.0 0.0 0.0 14.8 0.0 0.0 0.0 

20 JUN 18.4 (b) 0.0 (b) 13.4 29.7 0.0 15.7 

28 JUN 0.0 0.0 15.9 0.0 __ (c) 0.0 70.5 15.7 

5 JUL 0.0 0.0 0.0 15.3 0.0 0.0 0.0 0.0 

11 JUL 0.0 0.0 0.0 0.0 15.8 0.0 0.0 0.0 

Average 15.0 3.0 22.8 16.3 19.3 12.0 16.7 14.1 

(aliljample start time. 
(b) Sample void in order to assure comparability of samples when actual and scheduled 

start time differed by more than 30 minutes. 
(c) Sample void due to spillage. 



TABLE: 4-10 LENGTH-FREQUENCY DISTRIBUTION,OF CLUPEIDS AND WEEKLY MEAN, RANGE, AND STANDARD DEVIATION 
OF LENGTHS IN ENTRAINMENT COLLECTIONS FROM THE BOWLINE POINT PLANT DISCHARGE DURING 1977 

00.0- 03.0- 06.0-
Lensth Intervals (mm) 
09.0- 12.0- 15.0- 18.0- 21.0- Range 

Date ·N _X_ ~ 02.9 05.9 08.9 l.h2- 14.9 11.9 20.9 23.9 211.0+ Min ~ Max 

11 FEB 0 0.0 0.0 I 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

24 FEB 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

3 HAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
10 MAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

11 MAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

23 HAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
31 MAR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

7 APR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
13 APR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
21 APR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
26 APR 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
2 MAY 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

12 MAY 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
19 MAY 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
26 MAY " 7.0 2.3 0 1 2 1 0 0 0 0 0 5.0 6.0 11.0 
2 JUN 7 8.9 1.6 0 0 3 4 0 0 0 0 0 6.0 9.0 11.0 
8 JUN 20 9.3 3.2 0 1 11 2 4 2 0 0 0 5.0 8.0 15.0 

16 JON 4 6.2 0." 0 0 4 0 0 0 0 0 0 6.0 6.0 7.0 
21 JUN 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
2 JUt. 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
8 JUL 1 13.0 0.0 0 0 0 0 1 0 0 0 0 13.0 13.0 13.0 

13 JUL 3 38.7 3.1 0 0 0 0 0 0 0 0 3 36.0 37.0 43.0 
21 JUL 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
29 JUL 2 48.5 0.5 0 0 0 0 0 0 0 0 2 118.0 48.5 49.0 
4 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

11 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
19 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
2" AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

31 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

Note: N = number of lengths; X ; mean length; SD = standard deviation; 
Min; shortest length; Med = median length; Max; greatest length. 
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figure 4-7. Diel distribution of clupeid post-yolk-sac larvae collected 
at the Bowline Point plant discharge, 6 June - 11 July 1977. 



TABLE 4-11 DIEL DISTRIBUTION OF CLUPEID LARVAE IN ENTRAINMENT COLLECTIONS FROM THE 
BOWLINE POINT PLANT DISCHARGE DURING 1977 

Number/1!000 m3 

Date 0900(a) 1200 1500 1800 2100 2400 0300 0600 

6 JUN 11.0 15.2 13.4 16.6 11.6 42.3 29.6 0.0 

13 JUN 0.0 0.0 0.0 0.0 14.8 16.3 37.8 0.0 

20 JUN 0.0 (b) 0.0 (b) 0.0 0.0 0.0 0.0 

28 JUN 0.0 0.0 0.0 0.0 __ (c) 0.0 0.0 0.0 

5 JUL 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

11 JUL 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Average 3.0 3.0 2.2 3.3 6.5 9.8 11.2 0.0 

(a) Sample start time. 
(b) Sample void in order to assure comparability of sample periods when actual and scheduled 

start time differed by more than 30 minutes. 
(c) Sample void due to spillage. 



4.2 SPECIES COMPOSITION AND ABUNDANCE--INTAKE SAMPLING 

Entrainment abundance and species composition were determined from 30-minute 
net samples collected at the surface, middle, and bottom depths at the Bow
line Point plant intake. Samples were collected once per week through the 
entrainment season and twice per week during peak Morone spp. occurrence. 
Atlantic tomcod yolk-sac larvae accounted for 39.4 percent of all ichthyo
plankton collected (Table 4-12). The next four most abundant species were 
bay anchovy, striped bass, white perch, and clupeids. 

4.2.1 Selected Species 

4.2.1.1 Atlantic Tomcod 

Atlantic tom cod were collected from 8 to 29 March. The period of maximum 
abundance of yolk-sac larvae (densities exceeded 1,250 larvae/1,000 m3) oc
curred on 15 March (Figure 4-8, Appendix Table B-1). Atlantic tomcod post
yolk-sac larvae reached maximum abundance on 29 March. 

Samples were collected at the surface, middle, and bottom depths to determine 
the vertical stratification of ichthyoplankton present in the intake water 
column. Yolk-sac larvae and post-yolk-sac larvae were more abundant at the 
middle and bottom depths than at the surface (Table 4-13). The proportion of 
post-yolk-sac larvae collected at the bottom depth was greater than the pro
portion of yolk-sac larvae collected at that depth (0.67 and 0.48, respectively). 
This shift may reflect the progressive increase in preference for bottom 
strata with age by Atlantic tomcod larvae. 

4.2.1.2 Bay Anchovy 

Bay anchovy larvae were collected from 6 June to 12 July. Larval abundance 
gradually increased throughout the sampling season with peak densities of 
249/1,000 m3 observed on the last sample date, 12 July (Figure 4-8, Appendix 
Table B-2). This corresponds to the peak period of abundance indicated by 
discharge sampling. Larvae were more abundant at the bottom than at the sur
face or middle depths (Table 4-13). 

4.2.1.3 Striped Bass 

Striped bass were collected from 31 May to 5 July. Yolk-sac larvae and 
post-yolk-sac larvae reached peak densities on 2 June (71/1,000 m3 and 
140/1,000 m3 , respectively), and densities remained high through 8 June 
(Figure 4-8), Appendix Table B-3). All larvae, juveniles, and 96 percent of 
yolk-sac larvae collected were obtained from middle and bottom net samples 
(Table 4-13). 

4.2.1.4 White Perch 

White perch were collected from 31 May to 5 July. Maximum larval occurrence 
was observed on 6 June (Figure 4-8, Appendix Table B-4). Peak abundance at 
the intake occurred during the same period as at the discharge. The majority 
of the larvae collected were from the middle and bottom depths (Table 4-13). 

4-22 



TABLE 4-12 NUMBER AND PERCENT COMPOSITION BY LIFE STAGE OF ICHTHYOPLANKTON 
COLLECTED BY NETS DURING ABUNDANCE SAMPLING AT THE BOWLINE 
POINT PLANT INTAKE, 1977 

Composite of Three Depths 

Stage(a) 
Number Percent 

SEecies Life Collected ComEosition 

Atlantic tomcod YSL 590 39.4 
Bay anchovy LAR 467 31.2 
Striped bass LAR 170 11.3 
White perch LAR 73 4.9 
Striped bass YSL 60 4.0 
Clupeids LAR 55 3.7 
Atlantic tomcod LAR 52 3.5 
Silversides LAR 13 0.9 
Sunfishes LAR 4 0.3 
Bluefish JUV 3 0.2 
Unidentified* LAR 2 0.1 
Rainbow smelt LAR 2 O. 1 
Hogchoker LAR 2 O. 1 
White perch YSL 1 0.1 
Clupeids EGG 1 0.1 
Unidentified* YSL 1 0.1 
Minnows LAR 1 0.1 
Striped bass JUV 1 O. 1 

(a) EGG = Egg; LAR = Larvae; YSL = Yolk-sac larvae; JUV = Juvenile. 

Note: * indicates organisms damaged. 
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Figure 4-8. Daily densities of fish larvae and juveniles collected at the Bowline Point 
plant intake during 1977. 



TABLE 4-13 RELATIVE PROPORTIONS OF SELECTED SPECIES AND LIFE STAGES OF 
ICHTHYOPLANKTON COLLECTED FROM VARIOUS DEPTHS AT THE 
BOWLINE POINT PLANT INTAKE, 1977 

Yolk-Sac Post-Yolk-
Date Depth Eggs Larvae Sac Larvae Juveniles 

Striped Bass 

31 MAY - 5 JUL Surface 0.00 0.04 0.00 0.00 
Middle 0.00 0.46 0.50 0.00 
Bottom 0.00 0.50 0.50 1.00 

White Perch 

31 MAY - 5 JUL Surface 0.00 0.00 0.03 0.00 
Middle 0.00 0.00 0.47 0.00 
Bottom 0.00 0.00 0.50 0.00 

Atlantic Tomcod 

8 MAR - 29 MAR Surface 0.00 0.15 0.10 0.00 
Middle 0.00 0.37 0.23 0.00 
Bottom 0.00 0.48 0.67 0.00 

Clupeids 

2 JUN - 27 JUN Surface 0.00 0.00 0.22 0.00 
Middle 0.60 0.00 0.40 0.00 
Bottom 1.00 0.00 0.38 0.00 

Bay Anchovy 

6 JUN - 12 JUL Surface 0.00 0.00 0.20 0.00 
Middle 0.00 0.00 0.35 0.00 
Bottom 0.00 0.00 0.45 0.00 



4.2.1.5 Clupeids 

Clupeids were present in abundance collections from 2 to 27 June. Maximum 
larval density was observed on 6 June (Figure 4-8, Appendix Table B-5). Peak 
abundance occurred during the same period at both intake and discharge. Lar
val abundance was greatest at the middle depth followed by the bottom and 
surface depths (Table 4-13). 

, 
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APPENDIX A 

BOWLINE POINT PUMP ED 
ENTRAINMENT ABUNDANCE 

DISCHARGE 



TABLE A-1 VOLUME WEIGHTED AVERAGE DENSITY OF BAY ANCHOVY IN ENTRAINMENT COLLECTIONS 
FROM THE BOWLINE POINT PLANT DISCHARGE DURING 1977 

OAILY AVERAGE DENSITY(NO./IOOO CU M ) 

-----------------~-----------------------.. ------AV[IlAGE AVlyAI;f TIlTAl TOTAL 
Tf MI'[U II TlI~E Ctlj'I/.lIJl. /1 V I ,Y VO~IJMI: YOLK"SIIC (EXCLUOING 

I~I\ T E (t)[(;~1:E S C) (N\ I ClIJIMIH!S ) (ttl M) fGGS LARVAF LARVAE JUVENllf.5 EGGS) 
- ... ------ --.-~ ....... -... ~- .... ----- .. -.- ... _-. ---_ .. _- --------- -------~ ... 
02/ 1HI71 H.t> ,9t>(1. hll.2 0.0 0.0 0.0 0.0 0.0 
Il?lOll117 0.11 1'130. II~.O 0.0 0.0 0.0 0.0 0.0 
u,?/OIJ/H 0.9 "'''80. 6L8 0.0. 0.0 0.0 0.0 0,0 
1)t!/U(~117 1.0 1.1311. 1>6.1 0.0 0.0 0.0 0.0 0.0 
ilUIII111 1.1l 2IJt?O. 119.8 0.0 0.0 0.0 0.0 0.0 
IIUI1117 1. I 21~S. 57.5 0.0 0.0 0.0 0.0 0.0 
0211 1U71 .?~ ~HblJ. ':>4.0 0.0 0.0 0.0 0.0 0.0 
IIUI ';17 I 2.0 1,1->':>0. 5 J 1.8 0.0 0.0 0.0 0.0 0.0 
02/1hl11 1.9 1\60. 550.h O.t! 0.0 0.0 0.0 0.0 
112111111 2.0 <'12". 551 .6 0.0 0.0 0.0 0.0 0.0 
nnUll1 2.~ lhllO. 519. I, 0.0 0.0 0.0 0.0 0.0 
1';>1;> SIT T 2.6 1':>20. lB.l 0.0 0.0 0.0 0.0 0.0 
1I?1?~/17 l.II /1I9/). 34h.1I 0.0 0.0 0.0 0.0 0.0 
02l2H171 3.2 Ib~lI. 370.4 0.0 0.0 0.0 9.0 0.0 
11\/01/17 3.11 IHUO. 52<1.1 0.0 0.0 0.0 0.0 0.0 
n S/11'?IT7 11.0 2(100. 35<:;.3 0.0 0.0 0.0 0.0 0.0 
(U/IHI77 /j.O ('UOO. 32/j."\ 0.0 0.0 0.0 0.0 0.0 
(lS/OnIIT 1,.0 l~O. 511.9 0.0 0.0 0.0 0.0 0.0 
1)~/0/177 /J.O '<'0. S02.1 0.0 0.0 0.0 0.0 0.0 
I: VORnl 5.7 <'OJ. SIO.O 0.0 0.0 0.0 0.0 0.0 
O~/iI'I111 ~.O IhO. SH .1 0.0 0.0 0.0 0.0 0.0 
1/\1\0177 4.b t 1I0. S 11 .1I 0.(1 0.0 0.0 0.0 0.0 
1151H177 II. 'j l/jS. 519.9 0.0 0.0 0.0 0.0 0.0 
U511 'un /j./j 126. 526.2 0.0 0.0 0.0 0.0 0.0 
In/l ')17 7 1I.q 1/10 • 5211.7 0.0 0.0 0.0 0.0 0.0 
II 5/to171 5.') 131/ • r; ~O·. 9 0.0 0.0 0.0 0.0 0.0 
0.\117177 /j.l 1<'0. 5/j2.:\ 0.0 0.0 0.0 0.0 0.0 
OVlOIIT ,).1I I /I} • 1190.2 0.0 0.0 0.0 0.0 0.0 
fl"S12111T '>.2 lOti. 5 111. I 0.0 0.0 0.0 0.0 0.0 
IH/NIl7 II. h Ih". 5i?1. S (l.O 0.0 0.0 0.0 0.0 
O\/2~I7T 1I.r; 1(1'). 'jIJ'j.1I 0.0 0.0 0.0 0.0 0.0 
OV211117 1.>./1 .,'0. 560.1> 0.0 0.0 0.0 0.0 0.0 
()~/?'1I71 . <J. 0 1''>11. SIU.h 0.0 0.0 0.0 0.0 0.0 
1)\/~fl/77 h.i> "1 II • '>37.2 0.0 0.0 0.0 . 0.0 0.0 
/I\/~1/71 I •• \ "1.11. <:.71.:\ 0.0 0.0 0.0 0.0 0.0 



TABLE A-1 (CONT.) 

OAILY AVERAGE OENSITY(NO./IOOO CU M ) 

-.-------~--------.----.--------.----.-----------Avlh Mit: AII~.I~A(;I: TOTAL TOTAL 
It:MPEHATURt COlitH.IC 1 I V.I T Y VOLlIMf. YOLK-SAC (E.XCLUDING 

flAlE WI: (;HH S C) ("11 C!ill"';UIlS) (eu M) EGGS LARVAE LARVAE JUVENILES EGGS) 
..... ------ ........... --.,--- .. ............ ,..--.- .. ------; .-.... --- ..... ----- --"'.------
Ott/O III7 7 8.0 1110. SM.7 0.0 0.0 0.0 0.0 0.0 
Olt/O"/1-7 1.1 1110. %5.b ", 0.0 0.0 0.0 0.0 0.0 
1)11/06111 1\.1 IllS. 1199.9 0.0 0.0 0.0 0.0 0.0 
OlU07171 7.8 13~. SSZ.9 0.0 0.0 0.0 0.0 0.0 
tliU J II 17 tI.9· IZO. SSZ.9 0.0 0.0 0.0 0.0 0.0 
0 /1/.2/17 '1.':1 120. LIS I .5 0.0 0.0 0.0 0.0 0.0 
1/ 11115111 '1.·9 1211. SS7.9 0.0 0.0 0.0 0.0 0.0 
0lUI4177 9.1 II S. 'i03.8 0.0 0.0 0.0 0.0 0.0 
l)41lA171 1 1. A ,30. /lflb. I 0.0 0.0 0.0 0.0 0.0 
O't/I.'U17 II • b IZO. 515.8 0.0 0.0 0.0 0.0 0.0 
OiI121)/17' 1 .i. S 13°. Slb./I 0.0 0.0 0.0 0.0 0.0 
04121177 1'>.5 1111 • ~Ol.b 0.0 0.0 0.0 o.i> 0.0 
IIIIIZ" 11 1 13.0 I 'II. ,:)H.5 0.0 0.0 0.0 0.0 0.0 
OIUlqlTl I I • c:, 12'). 539'.9 0.0 0.0 0.0 0.0 0.0 
04/2117! 12.11 135. SH .0 0.0 0.0 0.0 0.0 0.0 
0/1121111'1 17. •. S 130. 'i12.9 0.0 0.0 0.0 O.D 0.0 
0<;/ 1121" 14.li 1 .so. 1I14.b 0.0 0.0 0.0 0.0 0.0 
(I',IlVl1 15.2 13'>. 517.8 0.0 0.0 0.0 0.0 0.0 
11')11 617 7 16.l 130. 5Zb.0 0.0 0.0 0.0 0.0 0.0 
1)5/11/11 Ib~5 1110. '>~b.8 0.0 0.0 0.0 0.0 0.0 
0<;/11\/71 17. I ·If! 0 • S/IO.O 0.0 0.0 0.0 0.0 0.0 
U,?/IQI11 17.2 IbO. '>17.11 0.0 0.0 0.0 0.0 0.0 
()SIUI n 19.5 150. 519.3 0.0 0.0 0.0 0.0 0.0 
Ofj/H/"11 ~I}.h 2115. 1<lb'1. > 0.0 0.0 0.0 0.0 0.0 
n51?6111 20.6 r,o. S2~.1 0.0 0.0 0.0 0.0 0.0 
05/U171 20.'1 Ilh 4 O. 5Ab.7 0.0 0.0 0.0 0.0 0.0 
01,/01111 ?I).~ q 710. 511.1> 0.0 0.0 0.0 0.0 0.0 
01>/02171 ~l/.'" IH9H. ':>01./\ 0.0 0.0 0.0 0.0 0.0 
01-)/05117 20.t' 't II () () • <'Ob.O 0.0 0.0 0.0 0.0 0.0 
Ob/06/"11 20.1 III/eli • 508.2 0.0 0.0 0.0 0.0 0.0 
111>/111171 1'1.'1 ItIIlO. lI~b. I 0.0 0.0 0.0 0.0 0.0 
01>/1111/71 ;,> I •. , -I.J UII. 'i7Q.6 0.0 0.0 0.0 0.0 -0.0 
Oo/lUII 21 •. \ ... ,011 • ~H)~. 5 Q._O O./) .Q .. Q 0.0 0 .. 0 
lIo/HIlI 2"1.0 11i'1Il' • 917 .6 2.0 0.0 27..':; 0.0 22.5 
Oh/l t,lll 21 •. / t> I (I (, • 1170.6 0.0 0.0 5'1.5 0.0 S9.':; 
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TABLE A-1 (CONT.) 

DAILY AVERAGE DfNSITY(NO./1000 tu M ) 

-" .. ~-------------------~------------------------AVlRAGE AVf.HA(;f TOIAl TOTAL 
If MpHI A fURf. CONIlIIl.IIVI1Y VOL liME YOLK-SAC (E.X(lUOING 

DAlf (l)f GI/l(:!i () !~Ill RIIMHO~ 1 (eu M) EGr.S LARVAF tARVAl JUVENILES EGGS) - ... ------ --~-------- ._-- ... ------- ---- ... - -.. _ ... -- ........ - ... ---.... -.. -.... --.. -- .. - .. -
0/\/2"/17 71>.3 ':>4':>11. "qO.1 0.0 0.0 1169.7 22.4 s .... ) .1 
(l1\12 l ll17 25.11 bOtiO. 1193.0 0.0 0.0 237 .3 IIII.b 261.9 
0/1/29/17 21:1.1 "5~(). 11'15.9 0.0 0.0 bb.5 26.2 92.8 
OAI>,0117 ?7 .j ':>'\(1(1. 53b.5 0.0 /).0 111.0 18.6 59.6 
111\1 H /1' 71. oS 'UUO. 596.8 0.0 0.0 31.7 i3.11 45.1 



TABLE A-2 VOLUME WEIGHTED AVERAGE DENSITY OF ATLANTIC TOMCOD IN ENTRAINMENT 
COLLECTIONS FROM THE BOWLINE POINT PLANT DISCHARGE DURING 1977 

OAILV AVERAGE OENSITY(NO./1000 CU M ) 

----------~------.---------.. -----.-----------.--AvEHAGE AV!wAG/: TOUl lOrAL 
HMPHATlJRE (lINfHI(. T 1 VJ TV VOLUME YOLK-SAC (ExCLUIHNG 

nATF. COf.:G~HS 0 (M I U/lI/AHMj) (CU 101) EGGS LARVAE LARvAf JUVENILES EGGS) 
--"--._",,\ --_.--.... --- ......... -- ... -.-- .----- IIP._. -------- -.---- _._ .. ---- .- .... _--... 
0i?/H/11 0.6 19t>O. 1>4.2 0.& 0.0 0.0 0,0 0.0 
O?tO II/17 0.11 1910. 411.0 0.0 0.0 0.0 0.0 0.0 
1l?/C)8177 t1.'1 2URO. b7.8 0.(\ 0.0 0.0 0.0 0.0 
OUO'I/71 l.b l130. bb.·1 0.0 0.0 0.0 0.0 0.0 
02110/17 I .11 21ll0. 119.R 0.0 0.0 0.0 0.0 0.0 
CIVll1l7 1.7 i'1!lS. 57.5 0.0 0.0 0.0 0.0 0.0 
02114177 2.5 2~b(). SII.O 0.(\ 0.0 0.0 1).0 0.0 
02115/71 2.11 2bSO. 531.8 0.0 0.0 0.0 0.0 0.0 
on t b/1 7 t.1I lSoO. SlO.o 0.0 1.9 0.0 0.0 1.9 
0211 1177 2.0 l12S. 'Bl.b 0.0 1.9 0.0 0.0 1~9 
02122111 2.8 IbI)O. 51<1.1 0.0 7.7 0.0 0.0 1.7 
02l2l/17 2.b IS20. lB.1 0.0 0.0 0.0 0.0 b.O 
0212 11117 2.11 10'10. 341>.11 0.0 111.11 2.'1 0.0 l1.j 
0(>12/>,/77 .S.1- lb50. 310.11 0.0 40.5 0.0 0.0 40.5 
0.S/01111 l.O ,R(\O. 52'1.7 0.0 ob.t I. '1 0.0 06 .• 0 
0\/02/77 11.0 ('UOO. 335.1 0.0 fI(\.r; 8.9 0.0 89.5 
O!>//):\171 II .11' (,111)0. 3211.3 0.0 37 .0 0.0 0.0 37.0 
II \101:1/11 II. () 750. 511.'1 0.0 33.2 2.0 0.0 15.2 
0\/01/71 4.0 7~(). 502. I 0.0 15.'1 0.0 0.0 15.9 
031014177 3.1 ~() ~. 5IQ.O 0.0 11'5.7 2.0 0.0 117.6 
o J/O'1/17 ~.() lbO. 511.1 0.0 'i'8~0 3.8 0.0 UJ .8 
o:stlon7 4.1- 140. ')11.4 0.0 2111,.4 3.9 0.0 2_50.1 
u·S.l.I:\/71 11.5 III~. 51'1.9 0.0 161.7 5.8 0.0 707.5 
0\/11I117 11.11 126. 526.2 0.0 105b.6 1. 9 0.0 1058.5 
05/1"171 11.9 111(\. ~211.7 0.0 57'5.6 5.7 0.0 581.3 
nVIi>I17 5 .. 5 130. ,)30.9 0.0 237.3 1.9 0.0 239.2 
0.\111171 II •. , 120. 542.3 0.0 136.5 0.0 0,0 130.5 
(J V2nl7]. ':> ./1 I 1 o. 11'10.2 0.0 71.11 0.0 0.0 71,11 
0"\01117 5.~ lOll. S1I3.1 0.0 1117.3 3.7 0.0 151.0 
QVi?2111 11.6 100. 521.5 I.q IIq." 5.8 0.0 55.0 
OV.>.5111 11.5 10.,. 5115.11 0.0 66.0 0.0 0.0 00,0 
oV2t1/77 6.'3 ,:>70. ')bO.6 0,0 7. , B.9 0.0 41.0 
IlV~'J1l7 9.0 1150. 510.0 0.0 l5.5 0,0 0,0 25.5 
OV\OI17 1>.,> h111. sn .2 0.0 l1H3,0 16.6 0.0 204.8 
n\/S1/71 h.l hlO. 577.3 0.0 405.3 21.7 0,0 4H.I 



TABLE A-2 (CONT.) 

DAILY AVfRAGE O[NSITY(NO./IOOO CU M ) 

-~------------~-.----.-------.-.-----.~----------AV •. HAGf tl\lt-.t-I Al;E TOTAL TOTAL 
1EMPERATURE C()NI)UC T Iv, TV VOLUME YOLK-SAC (EXClUDING 

I)A'[ C.Of.(;I-!H S C) (MJCIWMH(lS) (ClJ M) EGGS LARVAE LARVAE JUVENILES EGGS) 
-----... - -----.... _ .. .... _- .. ----...... -------- ------ ~--------

--_.--- .. _-
o/uo/~nz 8,0 ItJO. . 5bll. 7 . 0.0 1.8 0.0 0.0 1.8 
0/1/05/71 7~7 1110. 565,6: 0.0 5.3 0.0 0.0 5,1 
0/1106/77 8.7 III~. IlQQ.9 0.0 2.0 0.0 0.0 2.0 
011/0·' /11 I. P.o 13~. 5':)2.1} 0.0 0.0 0.0 0.0 0.0 
011/11/17 11.9 1<'0, 5SZ.9 0,0 0.0 0.0 0.0 0.0 
(lIUI2I17 9.5 120. 1151.5 0.0 0.0 0.0 0.0 0.0 
011/1 j/n 9.9 120. 557,9 0.0 0.0 0.0 0.0 0.0 
01UIII/17 <J.t 115. 503.8 0.0 0.0 0.0 0.0 0.0 
/l/UI6/77 11.6 110. 1186,1 0.0 0.0 0.0 0,0 0.0 
011/19/77 11.6 120. 515.8 0,0 0.0 0.0 0.0 0.0 
04/-2\1/71 U. "S no. Slb.1I 0.0 0,0 0.0 0.0 0.0 
011121/17 I~.S 130. ~Ol.h 0.0 0.0 0.0 0.0 0.0 
otJ/25177 13.11 II O. 513.5 0.0 0.0 0.0 0.0 0.0 
01112b/17 11.5 125. S39.9 0.0 0.0 0.0 0.0 0.0 
OllliUI11 12~1I 13':> • 531.0 0.0 0.0 0.0 0,0 0.0 
1)11/28/11 1 i:? .·3 1311 • 512.1} 0.6 0.0 0.0 0.0 0.0 
05/02111 111.11 1 ~O. 1I711.b 0.0 0.0 0.0 0.0 0,0 
0';/12/71 1').2 13~. 517.8 0,0 0.0 0.0 0.0 0.0 
0')/1 bl11 16.2 130. ~2b.0 0.0 0,0 0.0 0,0 0.0 
0'1/11171 1/).5 1110. 53/).8 0,0 0.0 0,0 1.9 1.9 
{),~/1617 7 H,I 180. 5110,0 0.0 0,0 0.0 3.7 1.7 
05/19/11 11.2 lbO, 'i17.11 0.0 0.0 0,0 0.0 0.0 
Or::,12U71 Iq.s ISO. 519.3 0,0 0.0 0.0 3.q 3.9. 
O'i123177 20.b co">. IOb9,3 0,0 0.0 0.0 0.0 0.0 
115121>177 20.1\ ;>'>0. S21.1 0.0 0.0 0.0 3,6 3.6 
OSI\I/71 (>0.1 111>'10. 58b.7 0,0 0.0 0.0 0,0 0.0 
On/llll71 20.8 1177,U. ':) 11.6 0.0 0.0 0.0 0,0 0.0 
111>/02111 20.5 '119U. 501.11 0.0 0,0 0.0 2.0 2.0 
0"/0'117 7 20.t? ,1(/ () O. 506.0 0,0 0.0 0.0 2.0 2.0 
111>/01)/7 7 2U.1 1I()?tl. S6A.2 0.0 0,0 0.0 0.0 0.0 
1l1)/01177 19.<1 II II I (I •• 1l9b.l 0.0 0.0 0.0 0.0 0.0 
{)I>/OIlI17 71.3 QIIOO. 51Q.1I 0.0 0,0 0.0 0.0 0.0 
Ob/lU77 21.3 II UOO. IIb5.5 0.0 0.0 0.0 0.0 0,0 
1lf>/13/77 21.0 IJHII2. q77 .b 0.0 0,0 0.0 1.0 1.0 
"1)/16117 21.1 1>11)0. 1110.0 0.0 0.0 0.0 0.0 0.0 



TABLE A-2 (CONT.) 

OAILY AVfRAGE OENSITY(NO./l000 CU M ) 

---.-~--.----------.-.----.----.---.-.--.----~-.-
AVEUAGf. AVf,I<AGf TOTAL TOTAl,. 

HMP~kAltiRf. ((lNl)!i!;' lVI' y VOLUME YOll(-$4C (EXCLUOING 
I)ATE (()f(jRHS (;) (1-1 !,lIlIlMHIIS) CCU ~) £Gr;S LM1VAE LARVH JUVENILES EGGS) 

--- ... -.-- ... _ .... "'t .. ____ • .. _-_ ..... -... - .. - -~---- .. --.---- --_ .... -_ .. - . .,------ .. -
061f!01 n 22.8 61171. 458.8 0.0 0.0 0.0 0.0 0.0 
01>12hl11 24.1> ':Ih59. 1')21.5 0.0 0.0 0.0 0.0 0,0 
01>12'J171 25.0 h<'OO. 571.b 0.0 0.0 0.0 0.0 0.9 
OI>/SO/17 25.0, ~qSO. 5Q2.3 0.0 0.0 0.0 0.0 0.0 
tll101/H 25.0 ':>950. 5bO.9 0.0 0.0 0.0 0.0 0.0 
OUo2ln ..... ·11;_.*11 427.2 0.0 0.0 0.0 0.0 0.0 
o7l0s/H ,."'.t ••• "'** IIb8.0 0.0 0:0 0.0 0.0 0.0 
0111)4/71 ... '" ",.",*.,. 521.4 0.0 0.0 0.0 0.0 0,0 
0110S171 ~7.Q 11770. ':IH. q 0.6 0.0 0.0 0.0 0.0 
07l01>/H 2~:0 11350. 5113.0 0.(1 0.0 0.0 0.0 0.0 
07/0/177 25.1 4.11':1(1. 'iOO.4 0.0 0.0 0.0 0.0 0.0 
07/08171 25.11 II.S50. 50tl.7 0.0 0.0 0.0 0.0 0.0 
OU11117 24.2 <;('03. 50n.1 0.0 0.0 0.0 0.0 0.0 
outU71 i>5~4 59110. 500.b 0.0 0.0 0,0 0,0 0.0 
011B177 ab.O ~Q4_0 • 542.b 0.0 0.0 0.0 0.0 0.0 
01117117 lb.l /~OO. 775.2 0.0 0.0 0.0 0.0 0.0 
011\6171 i!l ., ~IH\O. 7bq.~ 0.0 0.0 0.0 0.0 0.0 
07/19177 27. ? 11190. 51>1.8 0.0 0.0 0.0 0.0 0,0 
111120/17 27.7 1100. 559.8 0.0 0.0 0.0 0.0 0.0 
01nl177 27 •. , 17(10. ';t\b.5 0.0 0.0 0.0 Q.O 0.0 
07 NC,17 7 27.5 b 1125. IDS?" 0.0 9. 0 0.0 0.0 0.0 
07/2Q/.71 21. R /.>1,71) • 584.8 0.0 '0.0 0.0 0.0 0.0 
\11\ 1 1)1 I 11 71\.0 b .~~O. hOb.1l 0.0 0.0 0.0 0.0 0.0 
f)A/02171 2b. <, C,b41J. 588.1 0.0 0.0 0.0 0.0 0.0 
Ofl/Ojl7 7 21.8 ~lQO. 573.1 0.0 0.0 0.0 0.0 0.0 
OR/U/IITI 21.11 SlC}lI. 569. 11 0.0 0.0 0.0 0.0 0.0 
fllllOl\lll 20.11 ')h10, ':>1\1.1 0.0 0.0 0.0 0.0 0.0 
OA/I}Q/1 7 ?7. A ~·.lI\O , 59;!.5 0.0 0.0 0.0 0.0 0.0 
11/\/10111 21.8 l,'-,HO. 5hO.5 0.0 0.0 0.0 0.0 0.0 
OAIIIll1 ~. A •• • ... :A II' ... SIIR.9 0.0 0.0 0.0 0.0 0.0 
1If1/I'illl 2b.C1 .,. ... *.~ SRb.l 0.0 0.0 0.0 0.0 0.0 
HlI/lbln {'h.O Irt •• *".. 593. j 0;0 0.0 0.0 0.0 0.0 
01\/11111 ;>7 .1 711/W. SR4.1 0.0 0.0 0.0 0.0 0.0 
\111/111/71 t'1 • S ~tI'i(\. 571. j (\.0 0.0 0.0 0.0 0.0 
111\/19/11 t'I. 1 I ~Oo. 525.0 0.0 0.0 0.0 0.0 0.0 

*-Data not collected. 



TABLE A-2(CONT.) 

DAILY- AVERAG£ DENSITY(NO./IOOO CU M ) 

-~.-.--.------.-------~-.------------.--~-----.-. AVfUAGt .. 1I\11:IlAGE TOTAL TOTAL 
H Mt'U< A WRE CIINllIJC T 1 V IT Y VOLUt4~ YOLK-SAC (E)(CLUOI~G 

J)A Tf. (llF.t;HH S c) (/vi, CI-IUMlfIlS) (CIJ M) fGGS LARVAE LARVAE JUVENILES EGGS) 
- ... --_ ... - - .... ------- ... -- ..... _-- .. __ ...... .. .... --- -.... -------- ... _--._. -- .... ---.,..-
011/2317 7 2b.} ~9~O. 1190.1 0.0 0.0 0.0 0.0 0.0 
OIJnlU77 2!>.fI 1>..0 60 • II'H.O 0,0 0.0 0.0 0.0 0,0 
OR}29171 26.1 SS50. Q9S.9 0.·0 0.0 0.0 0.0 0.0 
Oli/JOln 21.;J 5 JOel. 536.5 0.0 0.0 0.0 0.0 0.0 
01',111177 ~7.3 ',100. 596.6 ·0.0 0.0 0.0 0.0 Q.O 



TABLE .. A-3 VOLUME WEIGHTED AVERAGE DENSITY OF STRIPED BASS IN ENTRAINMENT 
COLLECTIONS FROM THE BOWLINE POINT PLANT DISCHARGE DURING 1977 

OAJL~ AVfRAG~ OfNSITY(NO./1000 CU M ) 

.~-----.----------.-~-~--------------------------AVERAI;f A v/: IJA(;f TOTAL TOTAL 
HJ1PERA JURI:: C o f.JIJ ur , 1 V J , '( VOLUME YOLK-SAC . (EXCLUOING 

OAIE. (Ilf(;RUS C) (MICIHJI~HOS) (eu M) t:GGS LARVAE LARVA!:: JUVENILES EGGS) 
... _------ -.. ---- ... -.... -~ --------.... - .----- .. ------ --------- ----_ ... _--
0710 ~177 0.1. I '.JbO. 611.2 6.0 0.0 0.0 0.0 0.0 
ONOII/1 7 0.4 IQJO. 118.0 0.0 0.0 0.0 0.0 0.0 
()71f1~111 o·.q t!Utlo. b7.R 0.0 0.0 0.0 0.0 0.0 
0210'11" I. b l13l/. bb.1 0.0 0.0 0.0 0.0 0.0 
1Il/IO/11 I • II 20 20. 49.8 0.0 0.0 0.0 0.0 0.0 
021t1r'" 1 ~ 7 21~5. 57.5 0.1l 0.0 0.0 0.0 0.0 
nUIIIIl7 2 .• :3 21:\1>0. 54.0 0.0 0.0 0.0 0.0 0.0 
O?.I 1517 f 2.0 It:>50. '.HI.R 0.0 0.0 0.0 0.0 0.0 
02110/17 '.9 2 \6 (~. 530 •. b 0.0 o~o 0.0 0.0 0.0 
IIlIl U7T 2.0 liZ'>. ~!l.b 0.0 0.0 0.0 0.0 0.0 
07.122177 2.8 IbOO. 519.1 (1.0 0.0 0.0 0.0 0.0 
02123171 2.6 15211. lB. I 0.0 0.0 0.0 0.0 0.0 
UU2Q171 2.4 1 4IQO. 146.4 0.0 0.0 0.0 0.0 0.0 
IIl/Zan1 3.2 1,,'>0. 570.4 0.0 0.0 0.0 0.0 0.0 
o ~/("'11 1.0 1/0100. 529.7 0.0 0.0 0.0 0.0 0.0 
OV02171 4.0 21100. B5.1 0.0 0.0 0.0 0.0 0.0 
O~/O~l7l 11.0 21100. :S?4.3 0.0 0.0 0.0 0.0 0.0 
OJ/0617'1 4.0 7')0. 511.9 0.0 0.0 0.0 0.0 0.0 
01,/01171 4.0 ISO. 502.1 0.0 0.0 0.0 0.0 0.0 
OVO~/11 3.7 203. '>10.0 0.0 0.0 0.0 0.0 0.0 
"'>109/71 5.0 IhO. 5:S I. I 0.0 0.0 0.0 0.0 0.0 
OJ/lO177 4.6 140. 511.4 0,0 0.0 0,0 0.0' 0.0 
0'\/1"111 II." , <<OJ •. 519.<J 0.0 0.0 0.0 0.0 0.0 
OVIIJ171 II .It 126. 526.2 0.0 0.0 0.0 0.0 0.0 
0\/1~1l7 11.9 1110. ':>24.7 0.0 0.0 0.0 0.0 0.0 
n~/lhl71 I) • ., no. SJo..CJ 0.0 0.0 0.0 0.0 0.0 
~)~/l1/11 II. 1 120. 54?.l 0.0 0.0 0.0 0.0 0.0 
lIS/l01l7 5.4 I ill. 4<)0.2 0.0 0.0 0.0 0.0 0.0 
0'121117 5.1. IOil. 5111.1 0.0 0.0 0.0 0.0 0.0 
tlt/UI7! 4.b In (). 521.5 0.0 0.0 0.0 0,0 0.0 
(IVl.S/71 4.'> 105. 545.4 0.0 11.0 0.0 0.0 0.0 
II V 2~/1'1 h.R ':>70. ':>bO.b 0.0 0.0 0.0 0.0 0.0 
o V2 cU 11 q.o 1\')0. '>10.6 1).0 0.0 0.0 0.0 0.0 
(HI Son7 0.2 "III. 5 S7.2 0.0 0,0 0.0 0.0 0.0 
O\/Sl/ll 6.3 h?O. 577.3 0.0 0.0 0,0 0.0 0.0 



TABLE A-3 (CONT.) 

PAlly AVFRAGE PtN51TY(NO./1000 CU M ) 

----~------------------------------.--.----.-----AVlRAGF AVUIAI;F TOTAL TIlT AL 
'f:"'PERj\llH~f (ON[lUC' IVI IV VOLUME YOLK .. SAC (EXCLUDING 

nATE (01:1;RI1[5 C) (M 1 t:fW~lllflS) (CU M) EGGS LARI/AE LARVAE JUVENIUS EGGS) 
-... ----- ----- ... ~-- .. - .. -----_ .... _-- .... ---- ----........ ... _--'-!"'- ----_ .... _ .. -- ... ----.-
()lI/n/~/77 R.1l 11/0. '>bll.7 0.(\ 0.0 0.0 0.0 O.Q 
(111/0':>/17 " • 7 1110. 565.6 0.0 0.0 0.0 0.0 0.0 
011/01>/11 ' 1i.7 111~. 1199.'1 0.0 0.0 0.0 0.0 0.0 
oll/oln7 7., II \'s':i. 552.9 0.0 0.0 0.0 0.0 0.0 
011/11nl 8.11' 120. 55Z.9 0.0 0.0 0.0 0.0 9.0 
Oil/1U77 9.5 120. tlSt.5 0.0 0.0 0.0 0.0 0.0 
.,<l/t5/17 '1.9 120. ~51.9 0.0 0.0 0.0 0.0 0.0 
Oll/lllni 9. I 1 I ~. 503.6 0.0 0.0 0.0 0.0 0.0 
011/11\171 11.ft 130. IIAb. I 0.0 0.0 0.0 0.0 0.0 
0'111·1 <1/ 71 tI • I) 120. 515.A 0.0 0.0 0.0 0.0 0.0 
01J/'i!on7 u.~ 130. S16.tI 0.0 0.0 0.0 0.0 0.0 
01l/ll/11 1':>.5 130. 501.f> 0.0 0.0 0.0 0.0 0.0 
0'u2'i/1 7 15.0 110. SH.5 0.0 0.0 0.0 0.0 0.0 
011126/11 II.~ 12':>. 519.9 0.0 0.0 0.0 0.0 0.0 
011121 177 12.11 135. 5,H.0 0.0 0.0 (\.0 0.0 0.0 
04/l8/17 12 • .1 130. 512.9 0.0 0.0 0.0 0.0 0.0 
O'i/OU77 14.11 \.SO. 117t1.b 0.0 0.0 0.0 0.0 0.0 
1)5/12111 15.2 13':>. 517.A 0.0 0.0 0.0 0.0 0.0 
0';/lbl77 Ih.l 130. 52b.0 0.0 0.0 (1.0 0.0 0.0 
0':>117/1 7 Ib.5 1110. 5~b.8 0.0 t.q 1.9 0.0 3.7 
0<;/1 AI7 7 1 7. I IBO. ':i1l0.0 0.0 0.0 0.0 0.0 0.0 
05/1<1/77 17.2 IhO. 517.4 0.0 0.0 1.9 0.0 1.9 
~1c:,n.lIH 1'1.5 !':io. Sl'~.l Cl.S 0.0 3.9 0,0 1.9 
O'i/23171 20.b ';>0'>. I Oh9. 3· 0.0 0.0 15.9 0.0 15.9 
0,)12f>171 20.8 ,,~o. ,)2.s. t 0.0 0.0 21.0 0.0 21.0 
O~/HI71 20.1 llto9U. 51\b.7 0.0 0.0 IfI.1 0.0 18.7 
On/O 1171 20.1\ 4no, 51 t.6 0.0 0.0 68.11 0.0 b8.4 
(\h/02117 20.5 IJ I 90. 501.11 0,0 12.0 153.11 0.0 165.4 
Oh/OS177 ?II.? 1111 tl 0 • 'j06.0 0.0 0.0 15b.l 0.0 156.1 
Ohi l lb/77 ;>0. 'I UII,>I\, ')011.2 0.0 IQ.l 3t1b.'J 0.0 lbb.O 
Ob/Ol/11 1<).9 lJ III o. 119b .1 0.0 111. I 211S.9 0.0 260.0 
01./01'0171 ?I. 'J IJIJOIl. 57<).8 0.0 1'i.'5 227.1 0.0 243.2 
(1)/12171 ,n • .s IJIHIU. III>S.'> 0.0 0.0 IIQ.II 'O~O 119.11 
1),,/1 1,117 ?1.0 IJ H IIi? • 917 .h 0,0 0.0 31.7 3.t 141.8 
1)0/11)/71 ,;> 1.1 h I (Ill. 1170.1> 0.0 0.0 11.0 4.2 21.2 



TABLE A-3 (CONT.) 

DAILY AVERAGE DfNSI1Y(NO./IOOO CU M ) 

-.------~----------------------------------------AVlk"';l AVI:.IUH lorAL TOTAL 
THWlRATlJl?f. CONllurllVllY VOLUME YOL.K .. SAC (EXCLUOING 

OAIE II)f (;nEf S c) (MIC"'II~IH(lS) (eu M) EGGS LARVAE LARVAE JUVENILES EGGS) 
- ... -- .. _-- -.. ------~-- . --_ ....... _--- ------ -------- ------ ---_ ..... _-- --.. ~------
0/>/241171 2l.1i b077. 1.158.8 o.n 0.0 8.7 2.2 10.9 
Ut.l26171 ?".I:> ':Ih';,9. ,527.5 0.0 0.0 7.2 10.5 17.7 
0l,/l9111 25.0 t>"~00. 511.b 0.0 0.0 5.2 70.0 15.2 
O~/lOI7 1 "':I.U 5'1<;0.· 592.3 0.0 0.0 11.8 38.8 50.7 
01101111 25.0 5'150. 560.9 0.0 0.0 0.0 21./1 21./1 
ol/oun ...... ., ...... 1127.2 0.0 0.0 2.3 35.1 31.5 
OUOl171 ,.,..,. •••••• 1.168.0 0.41 (\.0 b." 12.8 19.2 
01/IIQ/71 .. ,,. •••••• 527.11 0.0 0.0 7.b 5.7 13.1 
07/0<:.171 ?l.0 «710. 5H."9 0.0 0.0 3.7 1.9 5.b 
111/0b177 "'':>.0 43':>0. ':ill 3.b 0.0 0.0 3.1 7.4 11.0 
07101117 2':>. I 4450. 500.11 0.0 0.0 0.0 2.0 2.0 
01l0p.i71 25.11 IJlSO. SOb.7 0.0 0.0 0.0 2.0 2.0 
0711117"1 24.2 ~203. 500.7 0.0 0.0 o./} 2.0 2.0 
07/12./17 2,,>'.4 .,qUO. 5bO.b 0.0 0.0 0.0 0.0 0.0 
07113111 2b.O '>9«0. 51J~.b 0.0 0.0 0.0 0.0 0.,0 
01111171 2h.1 noo. 775.l 0.0 0.0 0.0 2.6 2.6 
01lItl/17 21. I hM\(l. 1b9.2 0.0 0.0 0.0 0.0 0.0 
'0111917 7, 27 .2 ,«QO. 5b1.{\ 0.0 0,0 0.0 0.0 '0.0 
07/20171 27.7 17110. 559.6 0.0 0.0 0.0 1.8 1.8 
Ol/21/l"f 21.1 1100. 5136.5 0.0 0.0 0.0 0.0 0.0 
II7I2r;/7 1 ?7 .5 0112'>. ,0';)9./\ 0.0 0.0 0.0 0.0 0.0 
0712901 n .Ii b070. 584.8 0.0 0.0 0.0 1.7 I .1 
01l/011l7 28.0 6",,50. bOb.1I 0.0 0.0 0.0 0.0 0,0 
f)fI/Oll71 2".9 5bUO. 581:1.1 0.0 0.0 0.0 0.0 0.0 
tlll/O '07 21.8 5190. 573.1 O. o. 0.0 0.0 0.0 0.0 
OIl/OQ/17 21.8 ~/90, 5&Q.4 0.0 0.0 0.0 0.0 0.0 
011/0817 7 ;?8.Q '>/l/0. 5tl1 .1 0.0 0.0 0.0 0.0 0.0 
OA/09117 21.8 ';>580. 592.5 0.0 0.0 0 .• 0 0.0 0,0 
OA/IOI11 ? 1. 1:1 'j',1l1l • 5hO.5 0.0 0.0 0.0 0.0 0.0 
OAIII/l1 .,. .. *.** •• <;/ll\.9 0.0 0.0 0,0 0.0 0 .. 0 
01\/15/71 2b.0 * ••••• 58b.l 0.0 0.0 0.0 0.0 0.0 
111\/10/11 <'b.O ....... ItA 593.3 0.0 0.0 0.0 0.0 0.0 
UHf' 1/17 . ? , • 7 71l11(} • 5811.1 0.0 0.0 0.0 I .1 1.1 
11/1/111/11 21.5 hll':>U. 577.3 0.6 0.0 0.0 0.0 0.0 
OIl/IIl/17 ? 7 • 1 I ~ 0 (l • ,)25.0 0.0 0.0 0.0 0.0 0.0 

* Data not collected. 



TABLE A-3 (CONT.) 

041LY AVERAGE OENSltY(NO./1000 CU M ) 
--------------------------------------..... -----. AV(WAGE. AV~I;AG[ lOTAL TOTAL 

HMPE-.RA fUHf. CllMl)lIC T I V 1. r y VOLUME YOLK-SAC (EXCLUOING 
nATE (Of:(;RfE 5 C) (MICIWMHIlS) (CU M) EGGS LARVAE LARVAl JUVlNlLES EGGS) -------- ------........ ------ ... - ....... - ------ .... ... _-----... -- .... _- .. _-

OP'I(IJI71 26.3 <'''50. 1.190.1 0.0 0.0 0.0 0.0 0.0 
01'0/21117 7 ?'j~14 0080. 4q~.,0 0.0 0.0 0.0 2.0 2.0 
OPtl29177 211.1 <'';;50. 1.195.9 0.0 0.0 0.0 0.0 0.0 
Olln0177 21.3 ,,~oo. 536.5 il.a 0.0 0.0 0.0 0.0 
01;/\1171 27.3 <;300. 596.8 0.0 0.0 0.0 0.0 0.0 



TABLE A-4 VOLUME WEIGHTED AVERAGE DENSITY OF WHITE PERCH IN ENTRAINMENT COLLECTIONS 
FROM THE BOWLINE POINT PLANT DISCHARGE DURING 1911 

nAIE 

ON 0 sn 1 
112104171 
OnOIl/11 
ul/OQI71 
0)110171-
O?llllll 
Oi'l t 11/71 
OU15/71 
QUI ttlTl 
l)?IIII17 
(iU22117 
IlU2\171 
OV?'U r7 
02/211111 
uS/Oln1 
O.S/OI..I1 1 
O~/o~171 

0.\ll)bI11 
I) V') 7171 
0\101\111 
OS/O<)ll1 
()~/I0I71 

u~/Hll1 
·11 \ 111117 1 
()~/1'i177 
OS/lb177 
0\/11117 
1I~/i?O/71 

OV21111 
tl3/U171 
IIS/2\177 
0.\/211/11 
o,V2'un 
OVS0171 
0'\1\11.71 

AVEHAGf 
T~MPERA'URE 
(DEGk~fS C) 

O~b 

0.11 
0.'1 
I~b 
1.8 
I .1 
2.3 
2.0 
1.'1 
Z.O 
l.A 
l.b 
<'.9 
.\ .l 
J.O 
11.0 
4.0 
4.0 
4.11 
3.1 
5.1l 
Il.b 
Il.e; 
Il.q 
11.9 
5.S 
II. 1 
') • II 
5.2 
/J.b 
Il.S 
b.1I 
Q.O 
b.2 
b •. s 

AVE ~A(a 
r,OMDl,oC I I VI' Y 
(i-1 j ClWMHOS ) 

-- .... -~- .. -r·-
l'lbO. 
I'HO. 
ll)l\(I. 

1130. 
l020. 
<'1';;'). 
l/ibO. 
21>'>0. 
i"~bO • 
1.125. 
11>00. 
1':>20. 
10'10. 
11>'>0. 
I/HIO. 
i'oOO. 
1.. 011 0. 

15(1. 
1511. 
703. 
IbO. 
lUll. 
Ill'). 
12b. 
t/JO. 

130. 
11>1l. 
1 10. 
1011. 
100. 
to'). 
')10. 
11'>0. 
hill. 
I><,n. 

tOTAL 
VOLUME 
(Cll M) 

-~.---
b4.2 
118.0 
b7.8 
bb.l 
119.8 
51.5 
54.0 

5~H .8 
530.b 
511.b 
519.1 
3B.1 
jllo.4 
310.11 
52Q.1 
H'i. '5 
3211.3 
511.'1 
'>02.1 
510.0 
'i.S! .1 
'51 I .11 
5IQ.Q 
520.2 
'i24.7 
530.Q 
'i/J2.~ 

4<)0,2 
51lJ .1 
521.5 
5115.11 
SbO,b 
'i10./) 
'iH .2 
,)11.3 

OAllY AVERAGE OfNSITY(NO./1000 CU M ) 
---.--.-.--------.----------.--.---.-~.-.----.---

fGGS 

0.(1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Yflll<-SAC 
lARVAF 

0.0 
0.0 
0.0 
0.0 
0.0 
Q .• O 
11.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1l 
0.0 
0.0 
0.0 
0.0 
0,0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0,0 

LARVA£ 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0,0 
0.0 
0,0 
0.0 
0.0 
0.0 
0,0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

JUVENILES -----_ .... 
0.0 
0.0 
0.0-
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

TOTAL 
(EXCLUOING 

EGGS) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



TABLE A-4 (CONT.) 

DAILY AVfRAGE OENSITY(NO./IOOO CU M ) ___ . ___________ R_- _____ -_______ -_._~_._. ____ ~~ __ . 
AVtRIIG£ Avt I~AGf lOT.AL TOTAL 

HMPfHAIIJRE COI"J(IIiCI IVI IY VOLUME YOLK-SAC (EXClUOING 
I)A ff. WfliRH S C J 011 Ch'lH~HOS) (CO M) EGGS LARVAE LARVAE JUVENIUS EGGS) -..... ---.- ------- .... _- ------!------ -~---- -------- -- .... ----- ---------~ OIlIO'4117 6.(1 140. %lj.l 0.0 0.0. 0.0 0.0 0.0 

41 11/0')/11 I, 1 IILO • 5.65.6 0.0 0,0 0.0 0,0 0.0 
OIl/Il'>.1"11 £1,1 Ilj'). 49q:q 0.0 0,0 0.0 0.0 0,0 
flllllI 1117 1. R 135, 5'.>2.q 0.0 0,0 0.0 0.0 0.0 
011/11111 11.'1 12(1, 5')2.9 0.0 0.0 0.0 0,0 0,0 
0 /1/12171 '1.5 120. 1151.5 0,0 0.0 0.0 0,0 0,$1 
O~1/15/71 9.9 120. 551.9 O~O 0,0 0.0 0.0 0.0 
0/11 I 11111 9.1 1 I ') ~ 501,6 0.0 0,0 0.0 0,0 0.0 
11'111 fllll \I .£1 I.HI. 486.1 0.0 0,0 0.0 0.0 0.0 
{JII/ t 'U 77 tI.6 Icll, 'ilS.1I 0.0 0.0 0.0 0.0 0.0 
0 111211/17 15, .\ 150, Sth,~ 0,0 G.O 0.0 0,0 0.0 
(PU21/71 15.5 UO, 50 I. b 0.0 0.0 0,0 0.0 0.0 
Uql ;>')117 I J. 0 I 10. 'j.B.5 0.0 0.0 0.0 0.0 0.0 
Oil 121>/ 17 1\ ,S Ii''). 539.9 0.0 0,0 0.0 0,0 0,0 
1)/J/21171 17.u 13,). ,)31,0 0.0 0.0 0.0 0.0 0.0 
O'412f1111 12.5 150. 51?.9 0.0 0,0 0.0 0.0 0.0 
OS/02177 14.4 130. 1I1q.1> 0.0 0.0 0.0 0.0 0.0 
•• " 112111 15.2 US. 517,A 0,0 0.0 0.0 0.0 0.0 
05/16171 Ib.2 130. 526,0 104.1> 0.0 0,0 0.0 0.0 
(1')111171 Ib.5 lao. 531>.11 102,5 0.0 0.0 0.0 0.0 
05/1KI7I .., .1 160, 5110.0 113.0 0.0 0.0 0.0 0.0 
05119/17 17.2 IbO. 517 .11 118.Q 0.0 0.0 0.0 0.0 
OSn.t?177 19.';) 150. 51'1.3 tllI.3 0,,0 1.9 0.0 1.9 
0<;'il.jj71 20.6 10';,. 101>'1.3 '15.5 3.7 CJ.q 0.0 B.I 
0<,12b171 t?'1 • A <'~O. 523.1 ~5.4 0.0 26.8 0.0 26.6 
O~/.H 171 20,1 41>'10. 56b.l to.? 1.7 t-.A 0.0 6.5 
Ob/01177 20.il 117111. S 11.6 2'1.4 0.0 ICJ.5 0.0 19.5 
Ob/()t?ll1 ?fI.S 41'10. 50 I. A 19.9 0.0 51.6 0.0 51.8 
01>1 U<;I71 ,.>0.2 IjIlOO. 501>.0 0.0 0.0 A 1.0 0.0 81.0 
"1,/01>/71 (,0.1 £10<'11. "OEl.? 0.0 0.0 57.1 0.0 57.1 
IIn/llll11 1.9,Q 'HI to. aql>. I Z.O 0.0 lIa.3 0.0 tllI,l 
"1>/1)11/17 21 .~ 'luIlO. ~79.A 0,0 0.0 39.7 0.0 39.1 
01>1/2171 ~J.5 1"JIlO, IIb5.5 0.0 0.0 R.6 0.0 8.b 
Oh/lS171 1.1 • fl II 11I1? • 971.6 0.0 0,0 2.0 0.0 2.0 
"h/l hI., I ? 1,1 610O, 1110,6 0.0 0.0 tI.2 0.0 4.2 



TABLE A-4 (CONT.) 

OAllY AVERAGE OENSITY(NO./1000 ~U M ) ._. _____ • __________ ~. __ - __ M •• __ -~ __ •• __ -._.- ____ • 

AVlRAGl A Vl.laG~ TOr4L TOTAL 
H MPf R A ltJRE CONtltlC r 1 v tT y VOLUME YOLK-SAC (EXCLUOING 

/)A'E (Of.GHEES C) (M I (lWMH(lS ) (CU M) EGGS LARVAE LARVAE JUVENILES EGGS) 

-----~-- .... - ......... -- _.-- .. --- .... -- ............. -... - -------- ... ---- --------- ------.-_ .. 
Oh/20/77 U.1l h(I17. Q58.11 2.2 ~." 10.9 0.0 15.3 
061lhl17 2

'
I.h 5659. .527.5 0.0 0.0 4.1, 2.b 7.2 

06/29171 25.0 b~OO. 571.1, 0.0 0.0 S.;? 7~0 12.2 
Ot)/ ~0177 l5.0 <;9'50. S92.3 0.0 0.0 1,.8 3.~ 10., 
01/01117 2~.0 ~95(). ')60 .. 9 0.0 0.0 7.1 5.3 12.5 
07/02117 •••• •••••• 1t21.2 0.0 0.0 7.0 0.0 1.0 
07/0!177 .. ~. .... " .. 1t61:1.0 0.0 0.0 l.1 2.1 ~.3 
07/011171 ..... **.AIr'l! ~27.1t 0.0 0.0 1 • q 0.0 1.9 
07/051"17 ?7 .0 11770. SH.,9 0./1 0.0 I . q S.6 7.5 
07/06171 25.0 11.3511. 511,\.h 0.0 0.0 9.2 1.8 11.0 
07/01111 ?~. I IIII~O • 500.11 0.0 0.0 h.O 0.0 6.0 
07/06/71 2';). II 11.350. 'iOb.l 0.0 0.0 2.0 0.0 2.0 
117/11177 211.2 520_\. 500.7 0.0 0.0 2.0 0.0 2.0 
Olll2111 2~ .11 '19411. 5bO.6 0.0 0.0 0.0 0.0 0.0 
01/11117 2b./) r;<)11Il • 5112.6 0.0 0.0 0.0 0.0 0,0 
"f/17Ill 26. t 7300. 77".2 0.0 0.0 0.0 0.(1 0.0 
01118/17 27.1 /)I~I\O. 7b<).2 0.0 0.0 0.0 0.0 0.0 
111119117 2"1.2 7tJ<l0. Sto7.R ,0.0 0.0 0.0 0.0 0.0 
nJ/?0177 21.7 7700. 'i59.R 0.0 0.0 0.0 0.0 0.0 
07121171 21.7 TTUU. 56b.5 O~o 0.0 0.0 0.0 0.0 
07/2S117 21. 'J 642<'. 1059.8 0.0 0.0 0.0 0.0 0.0 
07n9117 V-.It b610, 5811,8 0,0 0.0 0.0 0.0 0.0 
OR/01,/17 -?-R .0 6350. bOb.4 0.0 0.0 0.0 0.0 0.0 
IIA/02117 26.9 . 1;1)110. 'i88,1 0.0 0.0 0.0 0.0 0.0 
Oli/oS171 1I.11 '>190. 513.1 0.0 0.0 0.0 0.0 0.0 
OR/Oil/II 27 .11 51<)0. Sb9.11 0,0 0.0 0.0 0,0 0,0 
U~/r)Hlll 28.11 '>b70. 587.1 0.0 0.0 0.0 0,0 0.0 
/)/\/09117 27.11 ..,<,tlO. 592.5 0.0 0.0 0.0 0.0 0,0 
OR/IOI71 21.1\ <,..,00. 560.5 0.0 0.0 0.0 0,0 0,0 
HIl/II/17 •••• .' .. ' . Slt8,Q 0.0 0.0 0.0 0.0 0.0 
(1P./I'l/,77 21>.0 ••• t •• 5Ab.l 0.0 0.0 0.0 1.7 1,7 
Ol\/Ih177 21>.0 ~*.". 5H.3 0.0 0,0 0.0 0,0 0,0 
0;>,/17117 n ~ 7 'l) 1\ () •. 584.1 0.0 O~O 0.0 0.0 0,0 
OA/IR177 21.5 hll';)fI. ')77.3 0.0 0.0 0.0 0.0 0.0 
/)R/I 9117 27.1 , ~O('. ')2').0 0.0 0.0 0.0 0.0 0.0 

• Data not collected. 



TABLE A-4 (CONT.) 

DAILY AVER.GE OENSITY(NO./1000 CU M ) 

---~----.. ----.~--------------~.-.--~.----.------
AVFflAG[ IIIJI: I< AGf TOTAL TOTAL 

1EMPU~A11IIH: CONIIlIl.l II/lTV VOLUME YOLK-SAC (EXClUDING 
flATE WE. (;f/H S C) (M1CIWMHOS) (CU M) fGGS LARVAE LARVAE. JUVFNILES EGGS) 

.. _--- ...... ------ ... --- ... --.-_ ......... _ ... - .. -"--'" -------- ._------- --._-.. _---
01\/2.\171 76.\ ':>'15(1. Q90.1 0.0 0.0 0.0 0.0 0.0 
/til 17.11 1 17 ?,:?R 1,(180. QQ3.0 0.0 0.0 0.0 0.0 0.0 
Ilfl/?qn 1 26.1 ~'>SO. QQ5.9 0.0 0.0 0.0 0.0 0.0 
nfl/JOlT' 27, J ':>~OO. 536.5 0.0 0.0 0.0 0.0 0.0 
0'1/51./17 27.~ SJOO. 59R.8 0.0 0.0 0.0 0.0 0.0 



TABLE A-5 VOLUME WEIGHTED AVERAGE DENSITY OF CLUPEIDS IN ENTRAINMENT COLLECTIONS 
FROM THE BOWLINE POINT PLANT DISCHARGE DURING 1977 

DAILY AV[PAG£ OlNSIIy(NO./1000 (U M ) 

----.---.---------~--------------------~--------. A VI:!< A(;E AIiU,At;E T01AL TOTAL 
lHlI)[kA TURE CIINOIIC T I V J 1 Y VOLUME YOLK-SAC (EXCLUDING 

/)AII.' ([IE r.wH S C) ( Ml CfIllMHO 5 ) (ClI M) fGGS LARVAE LARVIIE JUVENILES EGGS) 
--_ .. _- .. - _ ..... _- ......... - ---~., .. ---.-.. . ----- -- ..... ------.- ------ -_ .. ----- -- ....... -_ . 
OV01111. ·0.6 l<1bO. 1:>1J,i! O.G 0.0 0.0 0.0 0,0 
Oll0417 7 O.IJ 1930, 48,0 0.0 0,0 0,0 0,0 0.0 
021'16171 0,<1 ?080. b7,6 0,0 0,0 0,0 0,0 0,0 
112/0'1171 I. b 1.130. bb,1 0,0 0.0 0.0 0.0 0,0 
1Il/IOn7 I. K 1(120. IJQ.6 0,0 0,0 0.0 0,0 0.0 
Il?! 11177 I • ., 2IS~. 'U.S 0,0 0,0 0.0 0,0 0,0 
1l2/11J117 2,J 21\60. 54.0 0.0 0,0 0.0 0,0 0,0 
0;>11'5171 (1.0 i:'f>~0. 'Bl.8 0,0 0,0 0.0 0,0 0.0 
/lUlol77 1.'1 l'.~bO. 'lJO.h 0.0 0,0 0.0 0.0 0,0 
ClVII117 <',0 212'), 531.6 0.0 0,0 0,0 0.0 0.0 
u212?111 2.R IhOO. '51'1,1 0.0 0,0 0.0 0,0 0.0 
112123/17 2.1> 1520. 3B.' 0.0 0,0 0,0 0.0 0.0 
01.12'11 7 7 2.4 11)'10. JlIb.1I 0.0 0.0 0.0 0.0 0.0 
Ol.llf\171 3.2 11>511. 310.4 0.0 0,0 0.0 0.0 0,0 
n~/ul/71 3.0 Illc/O. ')2'1.7 0.0 0,0 0,0 0.0 0.0 
tH/Il.!II' 4.0 ('OliO. H5.3 0.0 0.0 0.0 0.0 0.0 
O~/O\1l1 ~.c/ lOO/). 32 11.3 0.0 0.0 0.0 0,0 0,0 
(I VIII'; 7 I 4.0 I~~. '511.Q 0.0 0.0 0.0 0.0 0.0 
1IS/011T7 11.0 7')0. 502.1 0.0 0.0 0.0 0.0 0.0 
"~I OIi/11 3.7 <'Ol. 510.0 0,0 0.0 0.0 0.0 0.0 
tlS/nlllll 5.0 IbO. 531.1 0.0 0,0 0.0 0.0 0.0 
OVt0177 4.b 1110. Sit .11 0.0 0.0 0.0 0.0 0.0 
CJVl \177 4~ 5 11J5. St9.q 0.0 0,0 0.0 0.0 0.0 
OVl/lln 4.11 1('0. ')2b.2 0.0 0.0 0.0 0 .• 0 0.0 
05/15177 11.9 1110. 5211.7 0.0 0.0 0.0 0.0 0.0 
0\11.011/ 'I.') no. 530.'1 0.0 0.0 0.0 0.0 0.0 
0\111177 IJ. 1 1211. 5112.3 0.0 0.0 0.0 0.0 0.0 
U\/?0171 S.1I 110. 4'10.2 0.0 0.0 0.0 0.0 0.0 
(H121171 S.2 IOfl. 543.1 0.0 0.0 0.0 0.0 0.0 
Ovn177 11.6 1(l0. 521.S 0.0 0.0 0.0 0.0 0.0 
IlS/23177 II. '5 10~. 54').4 0.0 0.0 0.0 0.0 0 •. 0 
(HI2HllT b.1I 5711. 560.6 0.0 0.0 0.0 0.0 0.0 
11'>129117 'l.O ~c;O. 510.b 0.0 0,0 0.0 0.0 0.0 
IIi/SII/1! 6.2 bIll. SH .• ~ 0.0 0.0 0.0 0.0 0.0 
o SIS.I/17 o.i 020. 577.3 0.0 0.0 0.0 0.0 0.0 



TABLE A-5 (CONT. ) 

O~I~Y AVERAGE DENSITY(NO./1000 CU M ) _______ w __ * ___ • __ • ___________ ~ _____________ ------

AVERAGE AVH!AH HHAl. TOTAL 
HMPUdlIURE. CUNIH\lIJ V I r Y VOLUME YOLK-SAC rEXClllOING 

OIlH (II((;RUS C) (t~ I C IiO~ltt(J~ ) (ClJ f.I) EGGS lARVAE LARV~E JUVENILES EGGS) 
-------- -_ ..... ------ -.. --~----- .. - -----~ -------- ----.- -_ .... -- .. _- ----- .. ----
1)11/011117 R.O 1110. 5611.7 0.0 0.0 0.0 0.0 0.0 
O/~/O'j/71 1.7 1110. SbS.b 0.0 0.0 0.0 0.0 0.0 
011/061.71 6.7 il'S. 1199.9 0.0 0.0 0.0 0.0 0.0 
1I/t/OlI7] 7.tI 1J~. 557..<1 0.0 0.0 0.0 0.0 0.0 
1)/'/1 1171 6.'1 12U. 5C,~. 9 0.0 0.0 0.0 0.0 0.0 
0 /./1217 7 . <1.5 120. 1151.':> 0.0 0.0 0.0 0.0 0.0 
t)/J/I J/71 9.9 120. 551. q 0.0 0.0 0.0 0.0 0.0 
o/u 1'1111 9.1 1)5. 501.6 0.0 0.0 0.0 0.0 0.0 
l)/11l1117 } U .8 130. 118b .,1 0.0 0.0 0.0 0.0 0.0 
1111119111 11 .6 I~O. 515.8 0.0 0.0 0.0 0.0 0.0 
11 1.110/17 11.3 110. 51b.1I 0.0 0.0 0.0 0.0 0.0 
I) 11121/11 IS.5 130. SOl.b 0.0 0.0 0.0 0.0 0.0 
11111l';11'1 n~o I 10. 5H.S 0.0 3.7 0.0 0.0 3.7 
0/11 t?hl7 1 tl.5 12S. 53<1.9 0.0 0.0 0.0 0.0 0.0 
(lll/l7/17 12.1' 135. 531.0 0.0 0.0 0.0 0.0 0.0 
I,IJ Illi 111 12. ~ I }(/. 512.<1 0.0 0.0 0.0 0.0 0.0 
05/0,u II III .11 Ill) •. 11111.b 2.t 0.0 8.4 0.0 8.4 
11,>/1'£>17/ 15.2 135. 517.6 17.4 0.0 9.7 0.0 9.7 
11<;/11>171 Ib.2 \30. 521>.0 0.0 1.9 13.3 0.0 15.2 
0'>/11177 11>.S 1110. 536.R 1.1.5 0.0 It.2 0.0 1l.2 
"")/111/11 ILl lAO. 5110.0 16.1. 0.0 ?2.2 0.0 22.2 
(15/19/17 11.2 IbU. 517.4 0.0 0.0 32.9 0.0 32.9 
n'lIt?t>117 ,9.5 ISO. 519.3 0.0 0.0 19.3 0.0 Iq.3 
11r:,ll\111 20.b l'O~. IOb9.3 0.0 0.0 21.5 0.0 21.5 
U')/?.h/71 20.11 £'50. ~l3.1 2b.A 0.0 34.4 0.0 34.11 
U5/JI/17 20.1 tH>~O. 5Ab.7 t .7 0.0 15.3 0.0 15.3 
IIbll) II ,., 20.t! ii' 7(,. 511.1> 3.9 0.0 27.11 0.0 27.4 
IIb/O"111 2U.S 11190. <;OI.A 0.0 0.0 111.6 0.0 41.8 
Ob/O~17 7 20.2 (juoo. 50b.0 0.0 0.0 119.11 0.0 4Q.1t 
Ol>/Obl17 2().1 1I"?fl. 50B.2 0.0 0.0 H.5 O.G 33.5 
Ubli/7111 1'1.9 11111 () • 1l9t>.1 0.0 0.0 32.3 0.0 32.3 
UI>/UI:!I]7 "1.3 iIIlUO. 579.8 0.0 0.0 11.2 0.0 11.2 
(11.112111 ?1.3 II II/H) • Ilb~.5 0.0 0.0 27.9 0.0 27.9 
Uhll \117 i! I • II 11 11 11". q77~b 0.0 0.0 b.l 0.0 b .1 
0&/16111 ? 1.7 1>1041. IHO.b 0.0 0.0 0.0 0.0 0.0 



TABLE A-5 (CONT.) 

DAILY AVERAGE DENSIIY(NO./1000 CU M ) ______ • _________ ~-__ M ____ ~ _________ • __ .-.-_--- ___ 

.AVt::RAGf- flvt~AGI:" llHAl lOYAL 
H:"MprRAIU~t:: ((INPut I I V 11 V VOLUME YOLK·SAC (EXClUDING 

OAIf. (OU;RHS C) (M I C fI(I~11l0S ) (CU M) EGGS LARVAf LARVAE JUVENILES EGGS) _.---_.- .... --_ .. _---- ---... ------ .- .. _-- .... _----- -.-- .... ... _------- ... ------_.-
OhI?Q/17 l2.tl i.,t\' 7 • 1156.8 0.0 0.0 0.0 0.0 0.0 
O"l2hl17 211.b 'i1>5<1. 1 S?7. 5 0.0 0.0 1.3 0.0 t.3 
Ohl29171 ?5.0 6';00. 511.6 0.0 0.0 0.0 0.0 0.0 
061 SOlT7 75.0 .,q~O. 592.3 0.0 0.0 0.0 0.0 0.0 
07/0tn1 2').0 ')<)50. SOD .9 0.0 0.0 l.b 0.0 l.b 
01102171 •••• • ••••• /J21.2 0.0 0.0 0.0 0.0 0.0 
07/0i177 •• .a .. •••••• 1168.0 0.0 0.0 0;0 0.0 0.0 
1I110"/J/11 .ft •• .."A •• 527 .4 0.0 0.0 3.6 0.0 1.6 
111105/11 27 .0 IJ 170. 5B.9 0.8 0.6 0.0 0.0 0.0 
0110(}177 25,0 1I3c,o. 5l1j.b 0.0 0.0 0.0 0.0 0.0 
(U /o /n7 2"'.1 4 11 50. 500.4 0.0 0.0 0.0 0.0 0.0 
Ill106/17 25.1.1 1I~50. 50b.7 0.0 0.0 0.0 0.0 0.0 
111111/11 ?Il • .? 'jt(l"~ • 500.7 0.0 0.0 0.0 2.0 2.0 
111112171 ?')./J "'11111. 5bO.b 0.0 0.0 0.0 0.0 0.0 
01ll3l71 2('.11 .,<lIIU. 51.12.6 0.0 0.0 0.0 1.7 3.7 
07/11/11 ;>b.1 7 H)Q. 115.2 0.0 O~O 0.0 0.0 0.0 
07/11i/11 n.l oRHO. 71>'1.2 0.0 0.0 0.0 0.0 0.0 
01119177 ?7.2 filCH) • 501 .1\ 0.0 0.0 0.0 0.0 0.0 
",120171 21.7 noo. 559./1 0.0 0.0 0.0 0.0 0.0 
OTlll171 27.7 11 00. ~8h.5 0.0 0.0 0.0 0.0 0.0 
n1l~5171 27.5 ("I l,). 105'1./\ 0.0 0.0 0.0 0.9 0.9 
117129171 21.6 "h70. ')AII.6 0 • .0 0.0 0.0 1.7 1.7 
Oll/UlIll 2t1.0 "~5(l. bOo./I 0.0 0.0 0.0 0.0 0.0 
Ull/Ol 117 2 .... 9 ?hIlU. 5/11\. I 0.0 0.0 0.0 0.0 0.0 
1111/01177 21.1\ S7<to. 573.1 0.0 0.0 0.0 0.0 0.0 
0~/1I11/T1 21.1I "'<to. 569.11 0.0 0.0 0.0 0.0 0,0 
01\/0/\/17 211.11 "'''7(1. ')81.1 0.0 0.0 0.0 0.0 0.0 
1)11/1"1/ 11 21. ~ '>'>110. ,)Q2.S 0.0 0.0 0.0 , .7 1 • 7 
IIfl/lu/17 21./\ ,,'>HO, 5bO.5 0,0 0.0 0.0 0.0 0.0 
011/11111 • A A·. "AA ••• 51.16." 0.0 0.0 ·0.0 0.0 0.0 
11111 I '>1 17 rh.U •• **11. ':)>>6.3 0.0 0.0 0.0 0.0 0.0 
uA/16/71 ;>6.0 *"'''.11 593.3 0.0 0.0 0.0 0.0 0.0 
011/11/ T7 l. I • 7 1111\0. 584.1 0.0 0.0 0.0 0,0 0.0 
tlill I /'.111 21. 'j /l1Jc,o. 577.3 0.0" 0.0 0.0 1.7 1.7 
Oll!l4111 21.7 7S00. ')25.0 0.0 0.0 0.0 0.0 0.0 

* Data not collected. 



TABLE A-5 (CONT.) 

OAILY AVERAGE OENSITY(NO./1000 CU M ) 

-~-.----~---.------------------~--.-.------~-----AVI:RAGt: "lIfRAGf: TOTAL TOTAL 
IHIPUUTURf C(jNI)I/~ T I V ) I '( VOLUME YOLK-SAC (EXCLUOING OATE (oE(;REES C) (MICfH1MHOS) (CU ~1) EGGS LARVAE LARVAE JlIVEN,US EGGS) -- ....... __ .. ---------... -- .. ------_ .... ...,.. .. _-- -...... ---.---~ ---.. -._. .. .. ------... nR0:3177 20.1 .,Q50, Qqo. I 0.0 0.0 0.0 0.0 0.0 ORIl/llll lS.R 60RO, QQ3.0 0,0 0,0 0.0 0.0 0.0 

01\/;:>9111· 21\.1 "''>50, q~s.Q 0.0 0,0 0,0 0.0 0.0 
1l1l/l0117 i'l. ] ~300. 5]b.5 0.0 o. o· 0.0 0.0 0.0 tlRI\l171 n.] c.,~1l0. SQ8.8 0.0 0,0 0.0 0,0 0.0 



APPENDIX B 

BOWLINE POINT NET 
ENTRAINMENT ABUNDANCE 

INTAKE 



TABLE B-1 VOLUME WEIGHTED AVERAGE DENSITY OF ATLANTIC TOMCOD BY LIFE STAGE AND SAMPLE DATE FROM INTAKE 
COLLECTIONS AT THE BOWLINE POINT PLANT! 1911 

Dail~ Avera~e Denslt~ (No./l t OOO m3) 
Average Average Total Total 

Temperature Conduc ti vi ty Volume Yolk-Sac ( Excluding 
Date (C) (J.lmho) ~~L ~ Larvae Larvae Juveniles ~ 

8 MAR 3.1 250 li 11.6 0.0 109.3 2.4 0.0 111.8 
15 MAR 4.0 129 351.6 0.0 1,252.8 lli.O 0.0 1,266.8 
22 MAR 5·.0 110 lli1.0 0.0 163.3 0.0 0.0 163.3 
29 MAR 5.5 li90 . li56.6 0.0 159.9 100.1 0.0 260.6 
31 MAY 21.0 li,385 523.8 0.0 0.0 0.0 0.0 0.0 
2 JUN 20.8 li,930 29li.0 0.0 0.0 0.0 0.0 0.0 
6 JUN 20.3 li,090 li16.1 0.0 0.0 0.0 0.0 0.0 
8 JUN 19.1 li, 100 5li9.6 0.0 0.0 0.0 0.0 0.0 

13 JUN 20.9 4,4liO 515.1 0.0 0.0 0.0 0.0 0.0 
16 JUN 21.8 5,695 li1li.0 0.0 0.0 0.0 0.0 0.0 
20 JUN 22.9 6,158 li96.8 0.0 0.0 0.0 0.0 0.0 
23 JUN 22.8 5,815 510.6 0.0 0.0 0.0 0.0 0.0 
21 JUN 2li.5 5,355 53li.6 0.0 0.0 0.0 0.0 0.0 
30 JUN 24.6 6,368 li98.9 0.0 0.0 0.0 0.0 0.0 

5 JUL 26.4 5,li95 553.8 0.0 0.0 0.0 0.0 ' 0.0 
12 JUL 25.1 5,1185 531.6 0.0 0.0 0.0 0.0 0.0 



TABLE B-2 VOLUME WEIGHTED AVERAGE DENSITY OF BAY ANCHOVY BY LIFE STAGE AND SAMPLE DATE FROM INTAKE 
COLLECTIONS AT THE BO~~INE POINT PLANT, 1977 

Daily Average Density- (No./1,000 m3) 
Average Average Total Total 

Temperature Conductivity Volume Yolk-Sac ( Excluding 
Date ( C) (J.lmho) (m3) ~ Larvae Larvae Juveniles Eggs) 

~--~--- ... -- ~- -

8 MAR 3.7 250 1111.6 0.0 0.0 0.0 0.0 0.0 
15 MAR 4.0 129 357.6 0.0 0.0 0.0 0.0 0.0 
22 MAR 5.0 110 147.0 0.0 0.0 0.0 0.0 0.0 
29 MAR 5.5 490 456.6 0.0 0.0 0.0 0.0 0.0 
31 MAY 21.0 4,385 523.8 0.0 0.0 0.0 0.0 0.0 
2 JUN 20.8 4,930 294.0 0.0 0.0 0.0 0.0 0.0 
6 JUN 20.3 4,090 416.7 0.0 0.0 12.0 0.0 12.0 
8 JUN 19.7 4,100 549.6 0.0 0.0 18.2 0.0 18.2 

13 JUN 20.9 4,440 515.1 0.0 0.0 13.6 0.0 13.6 
16 JUN 21.8 5,695 474.0 0.0 0.0 80.2 0.0 80.2 
20 JUN 22.9 6,158 1196.8 0.0 0.0 68.4 0.0 68.4 
23 JUN 22.8 5,815 510.6 0.0 0.0 31.3 0.0 31.3 
27 JUN 24.5 . 5,355 534.6 0.0 0.0 31.8 0.0 31.8 
30 JUN 24.6 6,368 498.9 0.0 0.0 198.4 0.0 198.4 

5 JUL 26.4 5,1195 553.8 0.0 0.0 175.2 0.0 175.2 
12 JUL 25.1 5,485 537.6 0.0 0.0 267.9 0.0 267.9 



TABLE B-3 VOLUME WEIGHTED AVERAGE DENSITY OF STRIPED BASS BY LIFE STAGE AND SAMPLE DATE FROM INTAKE 
COLLECTIONS AT THE BOWLINE POINT PLANT, 1917 

Dail~ Averase Densit~ (No./1 2000 m3) 
Average Average Total Total 

Temperature Conduc ti v it y Volume Yolk-Sac (Excluding 
Date (C) (llmho) (m3) ~ Larvae Larvae Juveniles ~gs) 

8 MAR 3.7 250 411.6 0.0 0.0 0.0 0.0 0.0 
15 MAR 4.0 129 357.6 0.0 0.0 0.0 0.0 0.0 
22 MAR 5.0 110 141.0 0.0 0.0 0.0 0.0 0.0 
29 MAR 5.5 lJ90 lJ56.6 0.0 0.0 0.0 0.0 0.0 
31 MAY 21.0 lJ,385 523.8 0.0 0.0 1.9 0.0 1 .9 

2 JUN 20.8 4,930 294.0 0.0 71.4 139.5 0.0 210.9 
6 JUN 20.3 4,090 lJ16.7 0.0 36.0 129.6 0.0 165.6 
8 JUN 19.1 lJ ,100 5lJ9.6 0.0 38.2 120.1 0.0 158.3 

13 JUN 20.9 4,I11m 515.1 0.0 1.9 5.8 0.0 1.8 
16 JUN 21.8 5,695 lJ1lJ.0 0.0 lJ.2 2.1 0.0 6.3 
20 JUN 22.9 6,158 lJ96.8 0.0 0.0 2.0 0.0 2.0 
23 JUN 22.8 5,815 510.6 0.0 0.0 0.0 2.0 2.0 
27 JUN 24.5 5,355 534.6 0.0 0.0 0.0 0.0 0.0 
30 JUN 24.6 6,368 lJg8.9 0.0 0.0 2.0 0.0 2.0 

5 JUL 26 .l~ 5,lJ95 553.8 0.0 0.0 3.6 0.0 3.6 
12 JUL 25.1 5,1185 531.6 0.0 0.0 0.0 0.0 0.0 



TABLE B-4 VOLUME WEIGHTED AVERAGE DENSITY OF WHITE PERCH BY LIFE STAGE AND SAMPLE DATE FROM INTAKE 
COLLECTIONS AT THE BOWLINE POINT PLANT, 1911 

Daill Avera~e Densitl (No./1 l 000 m3) 
Average Average Total Total 

Temperature Conductivity Volume Yolk-Sac (Excluding 
Date ( C) (lJmho) (m3) ~ Larvae Larvae Juveniles Eggs) 

8 MAR 3.1 250 411.6 0.0 0.0 0.0 0.0 0.0 
15 MAR 4.0 129 357.6 0.0 0.0 0.0 0.0 0.0 
22 MAR 5.0 110 1117.0 0.0 0.0 0.0 0.0 0.0 
29 MAR 5.5 1190 456.6 0.0 0.0 0.0 0.0 0.0 
31 MAY 21.0 It,385 523.8 0.0 0.0 1.9 0.0 1.9 
2 JUN 20.8 11,930 294.0 0.0 0;0 17.0 0.0 11.0 
6 JUN 20.3 4,090 416.7 0.0 2.4 55.2 0.0 57.6 
8 JUN 19.7 11 , 100 549.6 0.0 0.0 65.5 0.0 65.5 

13 JUN 20.9 11,1140 515.1 0.0 0.0 0.0 0.0 0.0 
16 JUN 21.8 5,695 1174.0 0.0 0.0 2.1 0.0 2.1 
20 JUN 22.9 6,158 496.8 0.0 0.0 2.0 0.0 2.0 
23 JUN 22.8 5,815 510.6 0.0 0.0 3.9 0.0 3.9 
27 JUN 211.5 5,355 534.6 0.0 0.0 1.9 0.0 1.9 
30 JUN 211.6 6,368 1198.9 0.0 0.0 0.0 0.0 0.0 
5 JUL 26.4 5,1195 553.8 0.0 0.0 5.4 0.0 5.11 

12 JUL 25.1 5,485 537.6 0.0 0.0 0.0 0.0 0.0 



TABLE B-5 VOLUME WEIGHTED AVERAGE DENSITY OF CLUPEIDS BY LIFE STAGE AND SAMPLE DATE FROM INTAKE 
COLLECTIONS AT THE BOWLINE POINT PLANT, 1911 

Dai1r Average Densitl (No./1 z000 m3) 
Average Average Total Total 

Temperature Conductivity Volume Yolk-Sac ( Excluding 
Date (C) (l1mho) (m3) ~ Larvae Larvae Juveniles Eggs) 

--- - ------_.-

8 MAR 3.1 250 1111.6 0.0 0.0 0.0 0.0 0.0 
15 MAR 11.0 129 351.6 0.0 0.0 0.0 0.0 0.0 
22 MAR 5.0 110 1111.0 0.0 0.0 0.0 0.0 0.0 
29 MAR 5.5 1190 lt56.6 0.0 0.0 0.0 0.0 0.0 
31 MAY 21.0 1\,385 523.8 0.0 0.0 0.0 0.0 0.0 
2 JUN 20.8 It,930 29lJ.0 0.0 0.0 lt1.6 0.0 lt1.6 
6 JUN 20.3 It,090 1116.1 0.0 0.0 55.2 0.0 55.2 
8 JUN 19.7 lJ , 100 5lt9.6 1.8 0.0 23.1 0.0 23.7 

13 JUN 20.9 lJ ,lJllO 515.1 0.0 0.0 1.9 0.0 1.9 
16 JUN 21.8 5,695 lJ14.0 0.0 0.0 4.2 0.0 4.2 
20 JUN 22.9 6,158 lt96.8 0.0 0.0 2.0 0.0 2.0 
23 JUN 22.8 5,815 510.6 0.0 0.0 0.0 0.0 0.0 
21 JUN 211.5 5,355 53lt.6 0.0 0.0 1.9 0.0 1.9 
30 JUN 2lJ.6 6,368 lt98.9 0.0 0.0 0.0 0.0 0.0 
5 JUL 26.11 5,lt95 553.8 0.0 0.0 0.0 0.0 0.0 

12 JUL 25.1 5,Lt85 531.6 0.0 0.0 0.0 0,.0 0.0 
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ABSTRACT 

Dat.a are summarized and presented to document a study of the ich

thyoplankton and fish communities within the segment of the Lower 

Hudson River between kilometer points 56 and 61 in an attempt to 

determine the impact on the fish population from the operation of 

the Bowline Point Generating Station. 

The study included determinations of species composition distribu

tion, abundance and biomass. Data collection emphasized the growth 

and development of the major species of fish, which included striped 

bass, white perch, Atlantic tomcod, Alosa spp., and bay anchovy. 

The impingement of fish was also studied. 

Physicochemical investigations were made to further describe the 

environmental stresses applied to the estuarine communities from 

natural conditions as well as from the operation of the power 

generating station. 

Data were collected and presented in a format suitable for compari

sons wi th present and previous studies conducted in the region. 

Where applicable, comparisons were made with data collected in 

previous studies. Documentation was also provided on special 

studies investigating the impingement process and means of reducing 

impingement. 

The dominant organisms found wi thin the study area were charac

teristically estuarine organisms. The biota were diversified and 

dynamic, providing temporal and spatial changes in response to 

changing physicochemical conditions. No harmful effects were 

apparent from the operation of the Bowline Point Generating Sta

tion. 
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I. SUMMARY OF REPORT CONCLUSIONS 

The studies reported herein indicate that operation of the existing 

once-through cooling water intake system at the Bowline Point 

Generating Station has had negligible impact on the Hudson River 

fish community. It is further concluded that the operation of the 

Bowline Point plant I s intake system will not interfere with the 

balanced population. The results reported herein should be placed 

in the context of the extensive Hudson River ecological investiga

tions conducted during the 1960's and 1970's. More specifically, 

this report provides the latest data collected in 1977 and part of 

1978 and represents a continuation of comprehensive biological 

investigations at Bowline Point that began in 1971. 

A. PHYSICOCHEMICAL STUDIES 

The monthly average freshwater flow in the Lower Hudson River during 

1917 exceeded the 55-year (1918-1973), long term average during the 

spring (March, April) and throughout the fall (September-December). 

The monthly average freshwater flow fell below the 55-year average 

throughout the summer (June-August). Salt intrusion in the Bowline 

area occurred from June through September, coincident with the low 

freshwater period. 

Water samples for chemical analyses were obtained simultaneously 

with biological collections in order to ascertain the status of the 

chemical constituents in the Bowline segment of the Hudson River. 

Average temperatures measured in the river stations ranged from 

32 to 82 F (0-28 C). 

Dissolved oxygen levels in the Bowline area were usually higher than 

5.0 mg/l, the NYSDEC* standard for this section of the river. The pH 

*New York State Department of Environmental Conservation. 

Lawler, Matusky Ifif Skelly Engineers 

I-I 



and alkalinity values were typical of estuarine waters. Chloride 

and solids concentrations were directly related to the movement of 

the salt front and fell wi thin expected values for an estuary. 

Nutrient levels (phosphorus, nitrate, and silicon) were sufficient 

throughout the year to support extensive algal growth. 

B. BIOLOGICAL STUDIES 

1. Ichthyoplankton 

Of the 19 species of larvae identified from the river collections, 

the ichthyoplankton community of the Bowline vicinity was dominated 

by bay anchovy, Atlantic tomcod, striped bass, white perch, and 

Alosa spp. 

Distinct phases in seasonal succession of total larvae and eggs 

were recorded in 1911 as they were during the previous year. They 

consist of the Atlantic tomcod population (March-early May), fol

lowed by white perch, striped bass, and Alosa spp. (mid May-June), 

and then finally bay anchovy (July-August). 

No clear pattern of spatial distribution was demonstrated for 

Atlantic tomcod, Alosa spp. or bay anchovy for three river stations, 

although during peak concentrations of tomcod and bay anchovy, the 

west station exhibited lower larval densities. Striped bass and 

whi te perch larvae appeared to be randomly distributed across the 

ri ver, whi le the juvenile forms of white perch and striped bass 

exhibited a preference for the protected shoal areas. 

Peak tomcod abundance was represented in the Bowline Point vicinity 

by yolk-sac and post-yolk sac larvae in the 6 to 9 mm length range. 
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Striped bass larvae length distribution during the period of peak 

abundance was from 3 to 14 mm, with a median length of approximately 

6 mm (post-yolk sac life stage). The larval length distribution 

during the period of peak white perch abundance covered a range of 

2-12 mm with a median of approximately 5 mm. Bay anchovy growth, as 

demonstrated by length frequency distribution, was difficult to 

describe due to the continuous spawn throughout the summer. All bay 

anchovy larvae greater than 5 mm had developed into the post-yolk 

sac life stage. 

Throughout the 5 years of study (1913-1911), the same larval species 

have dominated the ichthyoplankton collections. Average yearly 

concentrations have varied over the years of study indicating 

cyclic trends inherent in most natural populations. White perch 

exhibited their highest abundances in 1915, preceeded in 1914 by 

their lowest abundance. Striped bass demonstrated their highest 

seasonal mean abundance in 1973 and have maintained a relatively 

stable mean abundance in subsequent years. Atlantic tomcod abun

dances have shown a cyclic pattern of relative abundances. Odd

numbered years (1975, 1917) have provided mean seasonal abundances 

approximately twice those of the previous year's (1974 and 1976) 

mean seasonal abundance. 

Alosa spp. abundance in the Bowline vicinity throughout 1977 was low 

relative to previous years, not surprising in light of the higher 

salini ties in the Bowline area during the summer of 1977 and the 

preference towards freshwater characteristic of the Alosa spp. In 

response to the same physicochemical stimuli, higher salinity, bay 

anchovy concentrations in the Bowline vicinity in 1911 were higher 

than in the previous years. 
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Bowline entrainment values reflected the river concentrations. 

Plant abundances were lower than river abundances for all species 

investigated. The ratios for river mean seasonal abundance to plant 

mean seasonal abondance for white perch, striped bass and Atlantic 

tomcod were 0.27,0.40 and 0.68, respectively. 

2. Riyer Fish 

Of the 43 species represented in the river fish collections, 

blueback herring, hogchoker and white perch, predominated, followed 

by Atlantic tomcod, bay anchovy and striped bass. Hogchoker and 

white perch, were associated with the bottom collections, while 

other species, bay anchovy and blueback herring, were associated 

with the surface collections. The near-shore collections reflected 

primarily young-of-the-year fish and were dominated by white perch, 

striped bass, bay anchovy and blueback herring. 

Distribution differences were encountered between the three primary 

trawling stations, BB, BID and Be. Only white perch and spot showed 

approximately equal distribution. Atlantic tomcod and hogchoker 

avoided the shallower BB station while striped bass, pumpkinseed and 

bay anchovy appeared to prefer this transition zone between the 

shallow shoreline on the west side and the deeper water near BID on 

the east. 

Abundances from pond seine collections were almost three times those 

found in the corresponding river seine collections. 

Population fluctuations in the bottom trawl collections were marked 

primarily by the movement of the hogchoker, Atlantic tomcod, spot, 

striped bass and white perch. The greatest average abundance in 

bottom trawls was attained in July corresponding to recruitment of 
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juvenile Atlantic tomcod and striped bass into the Bowline vicinity, 

and during October and November corresponding to fall movements of 

white perch and hogchoker. 

The sampling program from 1971 through 1977 provided a species 

inventory of 55 species. Except for white perch, the dominant 

segment of the Bowline fish community was seldom composed of the 

same three fish species. 

The seven-year trend in white perch density suggests a fairly stable 

overall population whose density appears to fluctuate over the time 

period studied. Striped bass abundances have also fluctuated over 

the past seven years. 

Atlantic tomcod, bay anchovy, hogchoker, American shad and blueback 

herring all showed fluctuating abundances indicative of cyclic 

phenomena characteristic of normal populations. 

3. Impinged Assemblages 

A total of 49 species of fish were identified from the 1977 Bowline 

impingement collections. Of these, only four species, American eel, 

pumpkinseed, striped bass and white perch, were collected in every 

month, while 12 species were collected during only one month. The 

collections were dominated by white perch (50%), followed by rainbow 

smelt (11%), blueback herring (10%), gizzard shad (7%) and striped 

bass (6%). 

The average monthly impingement rate for 1977 was the lowest re

corded to date (1973-1977) although water usage rate was the high

est. Over the past three years during which both Unit 1 and 2 have 

been in operation, the impingement rate for white perch has been 
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decreasing. Length frequency data indicate that the predominance of 

white perch impinged were young-of-the-year, within their first year 

of growth. Striped bass exhibited the same trends as the cogeneric 

white perch; decreasing numbers impinged over the past three years. 

Atlantic tomcod impingement rates have been variable over the past 

three years, reflecting river abundance. 

Special investigations into screen collection efficiency were 

conducted yielding an overall efficiency of 78% with a tendency 

toward lower efficiencies during early fall and higher efficiencies 

in early spring. 

Impingement mitigation was evaluated through deployment of a barrier 

net placed in front of the intake structure. Observations were made 

indicating that a net could be deployed in a reduced velocity field 

that would direct the fish under study, primarily white perch and 

striped bass, away from the intake and impingement. The results of 

the study indicate that through deployment of the barrier net there 

has been a probable reduction in impingement of white perch and 

striped bass. 
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II. INTRODUCTION 

A. EVENTS LEADING TO THE REPORT 

The ecological studies described herein were conducted in the Hudson 

River in the vicinity of the Bowline Poirit Generating Station, a 

fossil-fueled steam electric power plant operated by Orange & 

Rockland Utilities, Inc. (O&R), and jointly owned by O&R and Consol

idated Edison Company of New York, Inc. (one-third and two-thirds, 

respectively). It is located in Haverstraw, N.Y. approximately 

60 km north of the southern tip of Manhattan (Figure II-I). 

Lawler, Matusky & Skelly Engineers (LMS) has been engaged as en-

vironmental engineering consultants by O&R since 1968. Prior to 

1 November 1974, LMS operated under the name of Quirk, Lawler & 

Matusky Engineers (QLM). The environmental studies which LMS con

ducted on behalf of O&R have been related to the general ecology, 

water chemistry, and hydrology of the area of the Hudson River under 

the influence of the Bowline Point Generating Station. 

Bowline Unit 1 has been operating since September 1972; Unit 2 began 

operation in May 1974. Table 11-1 lists the plant operational data 

for both units, and Figure 11-2 diagrams the circulating water 

system at the Bowline plant. A previous report (O&R, 1977) reviewed 

tenancy agreements, auxiliary structures, circulating water systems, 

and protective facilities. 

During 1971 and 1972, LMS collected preoperational data for Units 1 

and 2 of the Bowline Point Generating Station. Previous reports 

(O&R 1977, QLM 1974) assessed baseline biological water quality 

condi tions observed in the Bowline vicinity during that period. 

Since Unit 1 became operational during 1972, the results of 1973 

aquatic ecology stUdies were considered first-year operational 
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TABLE II-I 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

PLANT OPERATIONAL DATA 

BOWLINE POINT GENERATING STATION 

OPERATING CHARACTERISTICS 

Nominal Generating capacit~, MW(e) 
Cooling Water Flow Rate (m fmin) 

Condenser 
Service Water 

Heat Rejection Rate (Btufhr) 
Cooling Water Temperature Rise (F) 

INTAKE CHARACTERISTICS 

Type of Intake 
Maximum Approach Velocity to the Screens (cm/sec) 
Pipe Diameter

3
from Intake to Condenser (m) 

Total flow (m fmin) 

OUTFALL CHARACTERISTICS 

Length of Subaqueous Discharge Pipe from Existing 
Hudson River Shoreline (m) 

Pipe Velocity (cm/sec) 
Length of Diffuser (m) 
Number of Diffuser Ports 
Inside Diameter of Diffuser Ports (m) 
Port Spacing (m) 
Initial Jet Velocity (3mfsec) 
Total Diffuser Flow (m fmin) 
Average Depth of Port Centerline Below 

Mean Low Water (m) 
Average Depth to River Bottom Below 

Mean Low Water (m) 
Port Temperature Rise Above River Ambient (F) 

UNIT 1 & 2 (EACH) 

600 

1,421.7 
32.1 9 

2.8 x 10 
14.9 

Shoreline 
23.3 
3.2 

1,453.8 

365.8 
300.0 

67.1 
8 
0.9 
7.6 

454.5 
1,453.8 

4.6 

6.4 
14.9 



ORANGE AND ROCI(~ANC' UTILITIES,INC 
1.77 AQUATIC ECOLOGY STUDIE S 

FIGURE 1I- 2 

GENERAL PLAN OF CIRCULATING WATER SYSTEM 
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data for Bowline Unit 1 and third-year preoperational data for 

Bowline Unit 2 (LMS 1974). Results of data collected during 1974 

(LMS 1975) represent second-year operational data for Bowline Unit 1 

and first-year operational data for Bowline Unit 2. Data collected 

during 1975 (LMS 1976) and 1976 (LMS 1977) represent the second and 

third year operational data for the Bowline Point Generating Station. 

The present report continues these studies and provides an addi

tional year of operational data for Bowline Units land 2. 

B. QBJECTIYES 

The analyses in this report are based on cooling system biological 

t · t a d" t b d t d . b' 1 . I d t en ralnmen an lmplngemen a . a, an on r1 ver 10 oglca a a 

collected from the vicinity of the Bowline Point plant (between 

55-68 km) since 1971. 

The experimental design, sampling methodology and analytical aspects 

of these extensive efforts have been examined repeatedly and modi

fied as needed in the interest of achieving the optimal combination 

of high quality and continuity in the data base obtained from one 

year to the next. In particular, an extraordinary amount of re-

search and development effort expended during the past six years has 

contributed many innovative improvements in entrainment and impinge-

ment. sampling and analytical techniques. These state-of-the-art 

improvements are now in use at the Bowline Point plant. 

The 1977 stUdies continued the programs initiated in 1971. The 

specific objectives of each program were as follows: 

aThe term "entrainment" refers to the pumping of aquatic biota 
t.hrough the cooling water system. Biota subject to entrainment 
typically include phytoplankton, microzooplankton, macrozooplankton, 

bichthyoplankt.on, and very small fish. 
The term "impingement" refers to the collection of larger organ
isms, mostly fish 3-15 cm long, on the surface of the cooling water 
int.ake screens. 
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1. fhvsicQcbemical Studies 

Water quality was analyzed throughout the year to monitor the 

chemical/physical fluctuations in the estuary to which the biologi

cal community had to respond. Primary emphasis was placed on water 

temperature, conductivity, and dissolved oxygen concentrations, 

although numerous other parameters were monitored regularly. 

2. IQhthvQPlanktQn Studles 

The objectives of the 1977 ichthyoplankton studies were: to deter

mine the taxonomic composition of the ichthyoplankton community; to 

obtain information on seasonal variations in ichthyoplankton com

munity composi.tion and abundance, and length of fish larvae for 

selected species; to examine these variations among station loca

tions, times of day and distribution within the water column. 

Special studies were performed to examine the distribution of 

juvenile forms of striped bass and white perch within Haverstraw 

Bay and to investigate the variables of net size and collection 

velocity on larval abundance estimates. 

3. River Flsb 

Objectives of the 1971 river fish studies in the Bowline area of the 

Hudson River were: to characterize the structure of the fish 

communi ty by ascertaining fish abundance and biomass as a function 

of space and time, and to define the population dynamics of selected 

species of fish by compiling information on age and growth. 

4. Imping~d Assemblages 

Specific objectives for the 1917 program were: to define the total 

species composition and age structure of selected dominant species 
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subjected to the impingement process; to determine seasonal cycles 

of impingement; to estimate monthly impingement rates and to evalu

ate the relationship between abundances of fish impinged and corres

ponding abundances in the river. Special studies were performed to 

assess the collection efficiency of the intake traveling screens 

and to evaluate the feasibility of reducing impingement through 

deployment of a barrier net in front of the intake structure. 
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III. PHYSICOCHEMICAL STUDIES OF THE 
RECEIYING WATER BOPY 

The physicochemical studies conducted in the vicinity of the Bowline 

Point Generating Station during 1977 represent an extension of 

similar work performed since 1973. Their purpose was to define the 

physical and chemical characteristics of the Hudson River in the 

vicinity of Bowline Point, for use as background information in 

assessing and evaluating biological patterns. 

A. HYDRODYNAMICS FRESHWATER FLOW 

The hydrodynamic characteristics of the Hudson River are important 

to the study of its aquatic ecology, particularly because of the 

ecosystem's sensitivity to changes in these parameters. 

The magnitude of freshwater flow significantly affects such hydro

dynamic characteristics as the length of salt intrusion and the 

overall water quality. A histogram of the 1977 monthly average 

freshwater flow in the Lower Hudson River (Figure III-I) was con

structed using the relationship derived between the freshwater flow 

as measured at Green Island (Figure 111-2), the most downstream USGS 

gage above the river's tidal influence, and the resulting freshwater 

flow in the Bowline vicinity (QLM 1974). Figure III-l also shows 

the monthly average freshwater flows for the Lower Hudson River 

during 1975, 1976 and the 55-year period, 1918-1973. 

B. WATER QUALITY 

1. Introduction 

This section describes the water quality in the Bowline area of the 

Hudson River during 1977. Twice-monthly water quality surveys were 
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1977 AQUATIC ECOLOGY STUDIES 
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conducted from mid-February through mid-December on the following 

dates (Table III-I): 

TABLE III-l 

WATER QUALITY SAMPLING DATES 

BOWLINE VICINITY - 1911 

28 MAR 15 JUL 6 OCT 
14 APR 29 JUL 11 OCT 
21 APR 11 AUG 20 OCT 
12 MAY 25 AUG 3 NOV 
24 MAY 8 SEP 11 NOV 
15 JUN 22 SEP 5 DEC 
29 JUN 

Parameters were selected for monitoring based upon their importance 

to the biological community as indicators of environmental stress. 

Three parameters (temperature, specific conductance, and dissolved 

oxygen) were also measured with each biological collection. 

2. Materials and Methods 

a. Field Sampling Locations 

Water quality sampling was done at the Bowline/Lovett Control 

(BLC) station located in mid-channel off Grassy Point (63 km), 

midway between the Bowline Point and Lovett Generating Stations 

(Figure III-3). Samples were collected about 150 m north of 

buoy R "16" in approximately 14 m (35 ft) of water. 
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b. Field Collection Procedures 

Samples were collected at the surface, mid-depth, and bottom 

with a 5-1iter non-metallic Niskin bottle, and composited in a 

carboy. Dissolved oxygen, temperature, and specific conductance 

were determined from an aliquot of each sample prior to composi

ting. The preservation technique and sample volumes required 

for each parameter were as follows: 

(i) Ammonia nitrogen, nitrat~ nitrogen: 500 ml of sample 

was placed in a plastic container and immediately 

fixed with 1 ml of concentrated H2S04 , 

(ii) Orthophosphate: 250 ml of sample was placed in a 

plastic container and filtered immediately upon return 

to the laboratory (within two hours). 

(iii) Total phosphorus, ~, silicon, total solids, turbidity: 

one liter of sample was placed in a plastic container 

and cooled to 4 C (pH was measured within four hours) 

(iv) Dissolyed oxygen: 300 ml of sample was collected in a 

standard DO bottle, fixed immediately with manganese 

sulfate and alkali-iodide-azide reagent (azide modifi

cation: U.S. EPA 1974), cooled to 4 C, and transported 

to the laboratory. 

c. Laboratory Procedures 

All samples were analyzed within the recommended EPA holding 

times (U.S. EPA 1974). The parameters measured, the methods 

utilized, and their respective detection limits are outlined in 

Table III-2. 
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TABLE 1II-2 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

METHODS UTILIZED AND DETECTION LIMITS 
OF WATER QUALITY PARAMETERS 

BOWLINE VICINITY - 1977 

PARAMETER METHOD UTILIZED DETECTION LIMIT 

AMMONIA-NITROGEN (NH
3

) EPA 1974, p. 169 0.03 mg/1 

NITRATE NITROGEN (N0
3

) EPA 1974, p. 197 0.1 mg/l 

OXYGEN-DISSOLVED (DO) EPA 1974, p. 56 0.1 mg/l 

pH SM 1975, p. 460 0.1 pH unit 

PHOSPHORUS; ORTHO, TOTAL EPA 1974, p. 249 0.01 mg/l 

SILICON Atomic Absorption 0.5 mg/l 

SOLIDS, TOTAL (TS) EPA 1914, p. 270 1 mg/l 

SPECIFIC CONDUCTANCE EPA 1974, p. 275 10 l1mhos 

TURBIDITY EPA 1974, p. 295 1 FTU 



3. Results and Discussion 

a. Temperature 

When all the river temperature data collected in the Bowline 

vicinity through 1977 are graphed (Figure 1II-4), this curve 

manifests a well defined sinusoidal trend. 

b. Di§solved Oxygen 

All the dissolved oxygen (DO) data collected in the Bowline/ 

Lovett vicinity throughout 1977 were graphed (Figure 1II-5) , 

showing a sinusoidal function similar to the temperature graph; 

however, DO values are approximately 180 degrees out of phase 

with temperature, so that maximum DO levels correspond to 

minimum temperatures and vice-versa (mirror image). 

Minimum DO concentrations of less than 5.0 mg/l were recorded in 

mid-August coincident with temperatures of 27 C (Table 111-3). 

c. Specific Conductance 

A graph (Figure 111-6) of the daily average specific conductance 

compiled from all the river surveys in the Bowline/Lovett 

vicinity shows that the relationship between specific conduc

tance and freshwater flow (Figure 1II-2) was fairly well de

fined. This was especially true during the summer months, when 

a low freshwater flow enabled salt to intrude upstream, yielding 

correspondingly higher conductivity. 
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TABLE 1II-3 

ORANGE AND ROCKLAND UTILITIES, INC. 
1911 AQUATIC ECOLOGY STUDIES 

WATER QUALITY VALUES AT STATION BLC 

OOWLINE VICINITY - 1911 

COLLECTION DATES 
28 14 21 12 24 15 29 15 29 11 25 8 22 6 11 20 3 17 5 

PARAMETERS UNITS MAR APR APR MAY MAY JUN JUN JUL JUL AUG AUG SEP SEP OCT OCT OCT NOY NOY DEC 

Temperature* C 4.3 8.1 11.1 13.5 19.0 21.1 23.5 24.1 24.4 21.0 24.1 25.1 22.5 17.7 15.8 12.2 12.9 10.4 5.4 

Disso1yed Oxygen* mg/l 12.2 11.4 9.6 9.4 8.9 6.1 6.6 4.9 6.0 4.8 6.4 4.9 6,4 7,9 7,6 9.3 8.1 9.5 10.8 
Specific umho/cm 
Conductance* @ 25 C 1648 118 139 132 150 1200 1800 7066 8500 9500 10066 12533 5633 218 2143 170 1217 150 130 

pH 6,6 6.4 6,9 7,4 7.5 7,3 6,8 1,3 1,1 1,2 6.4 6.7 6,8 6.9 1.3 7,6 6,9 7,4 7.5 

Turbidity FTO 18 24 10 10 15 8 11 9 10 11 12 8 12 27 45 16 16 30 16 

Total phosphorus mg/l 0.11 0.04 0.06 0.07 0,04 0.08 0.08 0.10 0.09 0,11 0,14 NA NA 0,04 0,19 0.05 0.06 0,06 0.06 

Ortho-phosphate mgtl 0,03 0,02 0.01 0.04 0.01 0,04 <0,03 0.06 0.06 0,07 0,01 0,01 0,06 0,03 0.03 0,03 0.04 0,03 0,03 

Nitrate-nitrogen mg/l 0,80 0,70 0.83 0.82 0.65 0,80 0,52 0.46 1.11 0,16 0,86 0,85 0,94 1.00 0.71 0,17 0,80 0.62 0,54 

Ammonia-nitrogen mg/l 0.14 0,04 0,10 0,21 0.02 0,04 0,09 0.18 0.09 0.25 0,31 0,20 0.07 0.01 0,09 0,33 0,67 0.11 0.06 

Silicon mgtl 2.8 1.9 2,1 1.7 1.4 <0,5 <0,5 <0.5 <0.5 0.6 0,5 <0,5 <0,5 0.9 1.2 7.5 2,2 1.9 2.9 

Total Solids mg/l 2026 162 134 135 134 4028 5057 5264 6734 NA 5480 7570 3874 183 1561 128 3524 162 III 

NA = Not available 
*Average of surface, mid, and bottom - other values reflect composite of all depths 
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d. pH; Tyrbidity. and Total Solids 

The pH values observed in the Bowline/Lovett vicinity were 

relatively constant around neutrality (Table 111-3) with an 

overall range of 6.4 to 7.6 and a yearly mean of 7.1. 

The turbidity values were consistently low, ranging from 8 to 

45 FTU with a yearly mean of only 16 (Table 111-3), which is low 

for a system characteristically high in suspended solids. 

The total solids concentrations observed in the Bowline/Lovett 

vicinity (Table 111-3) exhibited the same patterns demonstrated 

by the specific conductance: wide variation over the year 

continguent upon the freshwater flow and concomitant saltwater 

intrusion. 

e. Nytrients 

The nitrogen, as nitrate, ranged from 0.17 to 1.11 mg/l with an 

average of about 0.73 mgll (Table III-3) , close to the mean 

concentrations of 0.68 and 0.59 mg/l recorded in 1976 and 1975 

respectively (LMS 1977, LMS 1976). The phosphorus, as the 

soluble orthophosphate form, ranged from 0.01 to 0.07 mg/l with 

an average of 0.04 mg/l (Table 1II-3), also close to the mean 

concentration of 0.05 ,and 0.06 mg/l recorded in 1976 and 1975 

respectively (LMS 1977, LMS 1976). The silicon concentrations 

for 1971 ranged from less than 0.5 to 7.5 mg/l with an average 

of less than 1.6 mg/l (Table 111-3), substantially less than the 

recorded 2.5 mg/l average concentration for 1976 (LMS 1977). 

Although the low concentrations of silicon throughout the summer 

may have limited some algal growth (specifically the Bacillario

phyceae [diatoms]), the concentrations of nitrogen and phos

phorus were higher than the recognized limits for eutrophic 

Lawlcr9 Matusky W' 8keUyEngineers 
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waters (0.3 mg/l for nitrogen and 0.015 mg/l phosphorus) (Sawyer 

1966). Therefore, the river water in the Bowline vicinity most 

likely contained macronutrients sufficient for extensive algal 

growth. 
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IV. ICHTHYOPLANKTON STUDIES 

Ichthyoplankton is defined as the meroplanktonic fish egg and larvae 

community and includes, for the purpose of entrainment impact 

assessment, eggs, yolk-sac larvae, post-yolk-sac larvae, and the 

incidental catch of juvenile forms collected by a 571 micron mesh 

plankton net. 

The studies were designed to evaluate the ichthyoplankton community 

structure and growth, spawning periodicity, spatial and temporal 

distributions, and the possible effect of plant operation upon these 

components. 

The early life histories of striped bass, white perch, Atlantic 

tomcod, and Alosa spp. have been addressed by 1'1cF'adden (l977) and 

are not repeated in this report. The early life history of bay 

anchovy was addressed in O&R (1977). 

A. RIVER ICHTHYOPLANKTON 

1. Introduction 

River ichthyoplankton sampling was performed in order to assess the 

larval fish populations present in the vicinity of the Bowline Point 

plant and thus subject to entrainment. Three stations aligned 

across the river provided a cross-sectional picture that was eva

luated for spatial and temporal patterns exhibited by the ichthyo-

plankton assemblage. This information was used to compare local 

phenomena occurring in the Bowline vicinity to those at other areas 

within the river, as documented in concurrent river-wide ichthyo

plankton studies. A special study was employed in July to assess 

the distribution of juvenile white perch and striped bass in addi

tional areas of the Bowline Point vicinity. Different gear types 

were utilized to sample various habitats. 

Lawler. Matusky Ifff' ~~k(~lly t:ngineers 
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The format of this report is intended to be compatible with previous 

work, particularly Orange and Rockland utilities, Inc. (1977), which 

summarizes the studies performed from 1973 through 1976. 

2. Materials and Methods 

Studies are continuing to provide data to further describe the 

trends documented in this and previous reports (QLM 1974; LMS 1975, 

1976, 1977; O&R 1977). Procedures followed in studies prior to 1977 

were described in detail in O&R (1977), and will not be repeated in 

this report. In this section, the procedures utilized throughout 

1977 are documented. 

a. River Sampling Procedures 

(i) Nearfield Larval Abundance 

Ichthyoplankton collections were conducted in the Bowline 

vicinity weekly from 24 February through 30 August 1977. 

Sampling dates for ichthyoplankton collections are presented 

in Table IV-1 while the sampling locations for ichthyoplank

ton are shown in Figure IV-1 and are as follows: 

Bowline Channel (BCH): located in the channel east of the 

Bowline Pond inlet in 12.2 m (40 ft) of water. Collec

tions were made at the surface, mid and bottom depths. 

Bowline East (BE): located on the east side of the river 

adjacent to the Bowline Pond inlet in 3.0 m (10 ft) of 

water. Collections were made at the surface and bottom. 

IV-2 

lawler, Matusky (fjf Skelly Engineers 



STATION 
(SITE CODE) 

BW 
(135) 

BCH 
(136) 

BE 
(137) 

BPL 
( 133) 

BPS 
(134) 

STATION 
(SITE CODE) 

BW 
(135) 

Beo 
( 136) 

BE 
( 137) 

BPL 
(133) 

BPS 
(134) 

SAMPLE 

TABLE 1'1-1 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

ICHTHYOPLANKTON SAMPLING PROGRAM 

BOWLINE VICINITY - 1977 

SAMPLING DATES 
22-23 

DEPTH 24 FEB 1 MAR 8 MAR 15 MAR MAR 29 MAR 5 APR 12 APR 19 APR 26 APR 
D N D N D N D N D N D N 

3 MAY 
D N (m) D N D N D N D N 

o 
3.0 
6.1 

o 
6.1 

12.2 

o 
3·0 

o 
3.0 

o 
3.0 
8.5 

SAMPLE 
DEPTH 

(m) 

o 
3.0 
6.1 

o 
6.1 

12.2 

o 
3.0 

o 
3·0 

o 
3.0 
8.5 

X NS 
X NS 
X NS 

X X X 
X X X 
X X X 

X 
X 
X 

x 
X 
X 

X 
X 
X 

x 
X 
X 

x X X 
X X X 
X X X 

x 
X 
X 

x X X 
X X X 
X X X 

X 
X 
X 

x 
X 
X 

X X 
X X 
X X 

X X 
X X 
X X 

X NS NS NS X X X 
X NS NS NS X X X 
X NS NS NS X X X 

X NA NS 
X NA NS 
X NA NS 

X X NS NS NS NS NS NS NS NS NS NS 
X X NS NS NS NS NS NS NS NS NS NS 
X X NS NS NS NS NS NS NS NS NS NS 

X NS NS NS X X X X NA NS X X NS NS NS NS NS NS NS NS NS NS 
X NS NS NS X X X X NA NS X X NS NS NS NS NS NS NS NS NS NS 

NS NS X X X X X X X X X X X X X X X X X X X X 
NS NS X X X X X X X X X X X X X X X X X X X X 

tiS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 

SAMPLING DATES 
31 MAY-

10 MAY 16 MAY 23 MAY 1 JUN 
2-3 6-7 8-9 13-14 

JUN 
16-17 

JUN 
20-21 

JUN 
23-24 

JUN JUN JUN JUN 
D N D N D N D N D N D N D N D N D N D N D N 

X X X X X X X X 
X X X X X X X X 
X X X X X X X X 

X X X X X X X 
X X X X X X X 
X X X X X X X 

X X 
X X 
X X 

X X 
X X 
X X 

X X 
X X 
X X 

X 
X 
X 

NS NS tiS NS NS NS X X X 
NS NS NS NS NS NS X X X 
NS NS NS NS NS NS X X X 

NS NS NS NS NS NS X X X 
NS NS NS NS NS NS X X X 

X X X 
X X X 
X X X 

X X X 
X X X 

X X X X X X X X X X 
X X X X X X X X X X 
X X X X X X X X X X 

X X X X X X X X X X 
X X X X X X X X X X 

X X X X X X X X X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X X X X X X X X X 

NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS NS NS NS NS NS 

X X 
X X 
X NS 

X X 
X X 
X NS 

X 
X 
X 

X 
X 
X 

X 
X 
X 

X 
X 
X 

X 
X 
X 

X 
X 
X 



TABLE IV-l (CON1INUED) 

ICHThYOPLANKTON SAMPLING PROGRAM 

SAMPLINg DATES 
SAMPLE 27-28 30 JUN- 5-6 12-13 19-20 26-27 

STATION DEPTH JUN 1 J!JL J!.!L J!.!L J!.!L J!.!L , A!.!g 9 A!.!g 16 AUg 23 AUg 3Q A!'!Q 
( SITE CODE) em) D N D ~ D N D N D N D N D N D N D N D N D N 

BW 0 X X X X X X X X X X X X X X X X X X X X X x 
(135) 3.0 x x x x x x x x x x x x x x x x x x x x x X 

6.1 X X X X X X X X X X X X X X X X X X X X X X 

BCH 0 X X X X X X X X X X X X NS NS NS NS NS NS NS NS NS NS 
(136) 6.1 X X X X X X X X X X X X NS NS NS NS NS NS NS NS NS NS 

12.2 X X X X X X X X X X X X NS NS NS NS NS NS NS NS NS NS 

BE 0 X X X X X X X X X X X X NS NS NS NS NS NS NS NS NS NS 
(131) 3.0 x x x x x x x x x x x X NS NS NS NS NS NS NS NS NS NS 

BPL 0 X X X X X X X X X X X X X X X X X X X X X x 
(133) 3.0 x x x x x x x x x x x x x x x x x x x x x X 

BPS 0 X X X X X X X X X X X X NS NS NS NS NS NS NS NS NS NS 
(134) 3.0 x x x x x x x x x x x X NS NS NS NS NS NS NS NS NS NS 

8.5 x x x x x x x x x x x X NS NS NS NS NS NS NS NS NS NS 

X = One sample collected and analyzed 
D = Day 
N = Night 

NS = Not sampled 
NA = Not analyzed 
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Bowline West (BW): located directly south of the oil dock 

and east of the pond inlet in 6.1 m (20 ft) of water. 

Collections were made at the surface, mid, and bottom 

depths. 

Bowline Pond Long (BPL): towed in Bowline Pond from in 

front of the intake to the pond's inlet. Collections were 

made at the surface and mid depths. 

Bowline Pond Short (BPS): towed in Bowline Pond across the 

front of the in take in 8.5 m (28 ft) of water. Collec

tions were made at the surface, mid and bottom depths. 

(This site was sampled only from 8 June through 26 July). 

Sampling intensity varied according to the larval density of 

Atlantic tomcod and Morone spp. During periods of high 

tomcod abundance, (24 February-15 March 1977) all stations 

were sampled once weekly (Table IV-n. During periods of 

high Morone spp. abundance (31 May-1 July 1977), all 

stations, except the BPS station, which was added on 8 June 

1977, were sampled twice a week (Table IV-1). During the 

periods when neither tomcod nor Morone spp. were dominant (5 

March-31 May and 2 August-30 August) the sampling program 

was performed weekly at two stations, BW and BPL. Each 

survey consisted of sampling once during the day and once 

during the night. 

All ichthyoplankton samples were collected with a 1.O-meter 

diameter Hensen net with 571 micron mesh netting and a TSK 

meter center mounted in the mouth of each net. An epiben

thic sled with a 1.0-meter plankton net was used for all 

bottom tows. 
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Except for the BPL and BPS tows, which were conducted over a 

specified distance, all samples were collected for a dura

tion of 5 minutes timed with a stopwatch. The meters were 

read before and after each tow; any surface or mid-depth tow 

for which the number of revolutions was less than 1400 or 

greater than 2000 was repeated and the first sample dis

carded. For sled tows an upper limi t of 2400 revolu tions 

was used. 

All TSK meters were maintained and checked at the warehouse 

prior to each survey. Factory calibrations were used for 

calculations; meters not functioning under factory specifi

ca tions were not used and were returned for repairs. A 

specially designed air calibration apparatus was emp~oyed to 

check the meters prior to their deployment in the field. 

The procedure was to place the meters in a modified wind 

tunnel for a specific period of time, during which meter 

revolutions had to fall within acceptable limits. 

Samples were preserved in the field with 5-6% buffered 

formalin and transported to the laboratory. 

(ii) Special Juvenile Study 

The special juvenile study was conducted in the Bowline 

vicini ty over a three-week period from 5 July through 20 

July 1977. This special study was performed in conjunction 

with the regularly scheduled ichthyoplankton sampling. 

Sampling dates are presented in Table IV-2, while the 

sampling locations, shown in Figure IV-2, are as follows: 
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.s.I.ATION SAMPLE DEPTH 

BPNEC S 
BPSC S 
BSW S 
HH S 
BNjo~ S 
BSE S 
BPS S 

S 
B 
B 

BW S 
S 
B 
B 

BCH S 
S 
B 
B 

HE S 
S 
B 

B 

BBS S 
BPN S 
CPS S 

---- - -----._---

S - Surface 
B - Bottom 

TABLE IV-2 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

SAMPLING PROGRAM FOR THE JUVENILE 
MORONE SPP. SPECIAL STUDY 

BOWLINE VICINITY - 1977 

5-6 J!.!L 12-13 JUL 
COLLECTION METHOD DAY NIGHT DAY NIGHT 

OTTER TRAWL X X 
OTTER TRAWL X X 
OTTER TRAWL X X 
OTTER TRAWL X X 
OTTER TRAWL X X 
OTTER TRAWL X X 
OTTER TRAWL X X X 

1 M HENSEN NET X X X X 
OTTER TRAWL X X X 

1 M HENSEN NET X X X X 
OTTER TRAWL X X 

1 M HE.NSEN NET X X X X 
OTTER TRAWL X X X 

1 M HENSEN NET X X X X 
OTTER TRAWL X 

1 M HENSEN NET X X X X 
OTTER TRAWL X X X 

1 M HENSEN NET X X X X 
OTTER TRAWL 

1 M HENSEN NET X X X X 
OTTER TRAWL X X X 

1 M HENSEN NET X X X X 

SEINE X X 
SEINE X X 
SEINE X X 

19-2Q JUL 
DAY NIGHT 

X 
X X 

X 
X X 

X X 
X 

X X 

X X 
X 

X X 
X 

X X 
X 

X X 
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Trawls 

Bowline Pond Northeast Cove (BPNEC): located in the north

east cove of Bowline Pond in approximately 3.0 m (10 ft) 

of water. Collections were made at the surface. 

Bowline Pond South Cove (BPSC): located in the south

eastern cove of Bowline Pond in approximately 4.6 m (15 

ft) of water. Collections were made at the surface. 

Bowline South West (BSW): located on the west side of the 

river approximately 2.4 km south of the Bowline Pond 

inlet in 3.0 m (10 ft) of water. Collections were made 

at the surface. 

Bowline Bay (BB): located on the west side of the river 

just north of the Bowline Point oil dock in 3.0 m (10 ft) 

of water. Collections were made at the surface. 

Bowline Northeast (BNE): located on the east side of the 

river at 61 km in 3.0 m (10 ft) of water. Collections 

were made at the surface. 

Bowline Southeast (BSE): located on the east side of the 

river at 56.8 km, just north of Croton Point, in 3.0 m (10 

ft) of water. Collections were made at the surface. 

Bowline Pond Short (BPS), Bowline West (BW), Bowline channel 

(BCH) , and Bowline East (BE): The same locations were 

used as were previously described for the nearfield 

ichthyoplankton abundance sampling program. 

were made at the surface and bottom depths. 
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Seines 

Bowline Bay South (BBS): located on the northeast side of a 

small sand bar off Minisceongo Creek, just west of the 

submerged debris. 

Bowline Pond North (BPN): located on the point approxi

mately 120 m (400 ft) north of the intake structure. 

Croton Point Seine (CPS): located on the northeastern shore 

of Croton Point. 

Sampling consisted of three surveys, two reduced efforts of 

night trawls done in conjunction with the regularly sche

duled ichthyoplankton survey and a third intensive effort of 

day and night trawl and seine collections in conjunction 

with the regular ichthyoplankton sampling. 

Although the gear was modi fied slightly to faci Ii tate 

sampling the juvenile fish community, the gear and deploy

ment were essentially the same as were used in previous 

river fish studies throughout 1914-1977. The deployment 

procedures were completely . documented in the 1914 annual 

report (LMS 1975) but are briefly described here to explain 

any modifications. 

Trawls were conducted with a 9.1 m (30 ft) otter trawl 

rigged with weighted doors. The trawls were constructed of 

a 5.1 cm (2 inch) stretch mesh body and a 3.8 cm (1.5 inch) 

stretch mesh cod end rigged with a 0.64 cm (0.25 inch) 

stretch mesh liner. Tows were timed from the instant the 

trawl lines became taut; at this time the boat speed was 
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increased to 150 em/second (5 fps), determined with a 

General Oceanics meter with on-deck readout suspended from 

the side of the boat at the surface. A TSK flowmeter was 

moun ted in the net to approxima te flow through the net. 

Distance traveled over the bottom was also calculated 

by dividing the time required to cover a premeasured stan

dard distance into the total time of the collection and 

multiplying by the standard distance. Trawls were made as 

close to shore as possiple, and predominantly at the surface 

due to the obstructions encountered on the bottom along the 

shoal areas. 

Seining was conducted from a small boat with a 15.2 x 2.4 m 

(50 x 8 ft) bag seine (2.4 x 2.4 x 2.4 m bag) of 0.32 cm 

(0.125 inch) square mesh netting. 

Samples were preserved in the field with 5-6% buffered 

formalin and transported to the laboratory. 

b. Laboratory Analysis 

All fish eggs and larvae were sorted from each sample and 

total eggs were counted. Morone spp. eggs were identified and 

abundance was determined for each species. All larvae were 

identified to the lowest possible taxonomic level and counted at 

40 magnifications under a dissecting microscope. Abundance was 

determined for each species, and the lengths (measured to the 

nearest 0.1 mm using an ocular micrometer) and life stage codes 

of 60 white perch and striped bass per sample, and 30 Atlantic 

tomcod, bay anchovy, and Alosa spp. larvae per sample, were 

measured. When larvae were abundant, samples were subdivided 

with a Folsom Plankton Splitter after removal of all Morone spp. 

larvae. 

IV-7 Lawler, Matllsky I&' Skelly Engineers 



Abundance, expressed as eggs or larvae/lOOO m3 , was calculated 

according to the following formula: 

x = 1000 

1. 
(Ie) F 

VS 

where: TC = total of a species counted 

F = fraction analyzed 

X :: number of larvae or eggs/lOOO m3 

VS = volume sampled during net tow (m3) 

The sample volume was calculated differently depending upon gear 

type. 

1 M HENSEN NET: 

m3 :: (number of revolutions on T3K meter) x (0.1178 m3/rev) 

LINED OTTER TRAWL: 

m3 :: (number of revolutions on TSK meter) x (0.15 m/rev) x 2.12 m2 

SEINE: 

m3 = (mean depth at site) x (182.4 m2) 

3. Results and Discussion 

a. Annual Trends (1977) 

(i) Species Assemblage 

The ichthyoplanktonic organisms identified in samples 

collected during 1977 are listed in Table IV-3. The 

species identified during 1977 are essentially the same as 

those collected during previous studies. (O&R 1977). The 

Bowline Point area continued to serve as a nursery area for 

white perch, striped bass, Atlantic tomood, the Alosa spp., 

American eel, and rainbow smelt. 

IV-B 
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TABLE IV-3 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

ICHTHYOPLANKTON SPECIES INVENTORY 

BOWLINE VICINITY - 1977 

COMMON NAME 

American eel 
Atlantic silverside 
Atlantic tomcod 

Banded killifish 
Bay anchovy 
Bluefish 

Hogchoker 

Largemouth bass 

Northern pipefish 

Rainbow smelt 
Redbreast sunfish 
Rough silverside 

Striped bass 

Tessellated darter 
Tidewater silverside 

Weakfish 
White perch 
Winter flounder 

Yellow perch 

SCIENTIFIC NAME 

UID Ammodytidae 
UID Atherinidae 
UID Centrarchidae 
UID Clupeidae 
UID Cyprinidae 
UID Pleuronectidae 
UID Syngnathidae 

Alosa spp. 
Morone spp. 
Notropis spp. 
Paralichthys sp. 
Menidia spp. 
Fundulus spp. 
Lepomis spp. 
Syngnathus sp. 

Anguilla rostrata 
Menidia menidia 
Microgadus tomcod 

F'undulus diaphanus 
Anchoa mitchilli 
Pomatomus saltatrix 

Trinectes maculatus 

Micropterus salmoides 

Syngnathus fuscus 

Osmerus mordax 
Lepomis auritus 
Membras martinica 

Morone saxatilis 

Etheostoma olmstedi 
Menidia beryllina 

Cynoscion regalis 
Morone americana 
Pseudopleuronectes americanus 

Perca flavescens 



(ii) Temporal Distribution 

No Atlantic tomcod eggs were collected in the Bowline Point 

vicinity, due primarily to the inability to sample the river 

during the winter months and the adhesive demersal nature of 

the eggs. 

Egg abundance for the Morone spp. throughout 1911 was very 

low. Whi te perch eggs were recorded in the area only from 

23 May through 6 June, and at low abundances. Striped bass 

eggs were collected in the Bowline Point vicinity approxi

mately three weeks earlier (3 May through 23 May), also 

in low numbers (Table IV-4). 

No Alosa spp. eggs were collected in the Bowline Point 

vicini ty throughout 1971. However, this is not surprising 

since the primary Alosa spp. spawning areas are further 

north in the freshwater areas of the Hudson River (O&R 

1971) . 

Bay anchovy eggs were collected as early as 31 May, with 

maximum egg concentrations occurring at Station BCH on the 

16 June and 12 July surveys (Table IV-4). 

Atlantic tomcod larvae were present on the year's first 

survey date (24 February), suggesting their presence in the 

area for some time prior to the initiation of the 1917 

program. High concentrations of tomcod larvae remained in 

the area throughout March, but their numbers declined 

rapidly in April, as demonstrated at the monitoring station 

(BW) (Table IV-5). Atlantic tomcod juveniles were caught 

throughout the spring and summer as occasional transients 

through Haverstraw Bay, most likely in response to movements 

of the salt front. 
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TABLE IV-4 

ORANGE & ROCKLAND UTILITIES, INCORPORATED 
1977 AQUATIC ECOLOGY STUDIES 

FISH EGG ABUNDANCE IN ALL OEPTH COLLECTIONS AT ALL TIMES 
AT STATION BOWLINE EAST 
BOwLINE/LOVETT VICINITY 

SAMPLING (NO./IOOO CU.M)-----------------------MAJOR SPECIES (NO./IOOO CU.M)-----------------------
START TOTAL ATLANTIC WHITE STR I PEO ALOSA MOROP<fe BAY OTHER 
DATE EGG TOI-iCOD PERCH BASS SPP. SPP. ANCHOVY SPECIES 

24 FEB 0 0 0 0 '0 0 0 0 

MONTHLY MEAN .0 .0 .0 .0 .0 .0 .0 .0 

06 MAR 0 0 0 0 0 0 0 0 
15 MAR 1 0 0 0 0 0 0 1 
29 MAR 0 0 0 0 0 0 0 0 

~ONTHLY MEAN .3 .0 .0 .0 .0 .0 .0 .3 

31 MAY 7 0 0 0 0 0 7 0 

MONTHLY MEAN 7.0 .0 .0 .0 .0 .0 7.0 .0 

01 JUN 8 0 0 0 0 0 8 0 
02 JUN 1 0 1 0 0 0 0 0 
06 JUN 38 0 35 0 0 0 2 1 
08 JUN 1 0 0 0 0 0 1 0 
13 JUN 12 0 0 0 0 0 12 0 
16 JUN 93 0 0 0 0 0 93 0 
20 JUN 61 0 0 0 0 0 61 0 
23 JUN 0 0 0 0 0 0 0 0 
27 JUN 220 0 0 0 0 0 220 0 
30 JUN 0 a 0 0 0 0 0 0 

MONTHLY MEAN 43.4 .0 3.6 .0 .0 .0 39.7 .1 

05 JUL 0 0 0 0 0 0 0 0 
12 JUL 129 a 0 0 0 0 129 0 
19 JUL 315 0 0 0 0 0 315 0 
26 JUL 1578 0 0 0 0 0 1578 0 

MONTHLY MEAN 505.5 .0 .0 .0 .0 .0 505.5 .0 



TABLE IV -4 (CON::='ElliED) 

ORANGE & ROCKLAND UTILITIES. INCORPORATED 
1977 AQUATIC ECOLOGY STUDIES 

FISH EGG ABUNDANCE IN ALL OEPTH COLLECTICNS AT ALL TIMES 
AT STATION BOWLINE CHANNEL 
BOwLINE/LOVETT VICINITY 

SAMPLING (NO./lOOO CU.MI-----------------------MAJOR SPECIES (NO./lOOO CU.HI-----------------------
START TOTAL ATLANTIC WHITE STRIVED ALOSA MDRONE BAY OTHER 
OATE EGG TOMCOO PEkCH BASS SPP. SPP. ANCHOVY SPEC IES 

24 FEB C a 0 0 0 0 a 0 

MON THL Y MEA'~ .0 .0 .0 .0 .0 .0 .0 .0 

08 MAk 0 0 0 0 0 0 0 0 
15 MAR a 0 0 0 0 0 0 0 
29 MAR 0 0 0 0 0 0 0 0 

~10NTHLY MEAN .0 .0 .0 .0 .0 .0 .0 .0 

31 M.AY 12 0 6 0 0 0 6 0 

MONTHLY MEAN 12.0 .0 6.0 .0 .0 .0 6.0 .0 

02 JUN 4 0 1 0 0 0 3 1 
06 JUN 1 0 1 0 0 0 0 0 
38 JUN 4 0 0 0 0 0 4 0 
13 JUN 2191 0 0 0 0 0 2191 0 
16 JUN 10847 0 0 0 0 0 10847 0 
20 JUN 10 0 0 0 0 0 10 0 
23 JUN 71 a 0 0 0 0 11 0 
27 JUN 870 0 0 0 0 0 870 0 
30 JUN 8 0 0 0 0 0 8 0 

MONTHLY MEAN 1556.2 .0 .2 .0 .0 .0 1556.0 .1 

05 JUL 0 0 0 0 0 0 0 0 
12 JUL 18512 0 0 0 0 0 18512 0 
19 JUL 296 0 0 0 0 0 296 0 
26 JUl 1114 0 0 0 0 0 1114 0 

MONTHLY MEAN 4980.5 .Q .0 .0 .0 .0 4980.5 .0 



-[ 

?A.3L.E IV -4 (·~)":.:TT1N:JED) 

ORANGE & ROCKLAND UTILITIES. I~CORPORATED 
1977 ACUATIC ECOLOGY STUDIES 

FISH EGG ABUNDANCE IN All DEPTH COLlECTICNS AT ALL TIMES 
AT STATION BOWLINE WEST 
BOWLINE/LOVETT VICINITY 

SAMPLING (NO./1000 CU.M)-----------------------MAJOR SPECIES (NO./IOOO CU.H)-----------------------
START TOTAL ATLANTIC WHITE STRIPED ALOSA MORONE BAY OTHER 
DATE EGG TO/olCOO PERCH BASS SPP. SPP. ANCHOVY SPECIES 

24 FEB 0 0 0 0 -0 0 0 0 

MONTHLY MEAN .0 .0 .0 .0 .0 .0 .0 .0 

01 MAR 0 0 0 0 0 0 0 0 
08 MAR 0 0 0 0 0 0 0 0 
15 MAR 0 0 0 0 0 0 0 0 
22 MAR 0 0 0 0 0 0 0 0 
29 MAR 0 0 0 0 0 0 0 0 

MONTHLY MEAN .0 .0 .0 .0 .0 .0 .0 .0 

05 APR 0 0 0 0 0 0 0 0 
12 APR 0 0 0 0 0 0 0 0 
19 APR 0 0 0 0 0 0 0 0 
26 APR 0 0 0 0 0 0 0 0 

MONTHLY MEAN .0 .0 .0 .0 .0 .0 .0 .0 

03 MAY 5 0 0 5 0 0 0 0 
10 MAY 10 0 0 9 0 0 0 1 
16 MAY 27 0 0 27 0 0 0 0 
23 MAY 43 0 4 39 0 0 0 0 
31 MAY 35 0 0 0 0 0 35 0 

MONTHLY MEAN 24.0 .0 .8 16.0 .0 .0 1.0 .2 

02 JUN 5 0 0 0 0 0 5 0 
06 JUN 3 0 1 0 0 0 2 0 
08 JUN 8 0 0 0 0 0 8 0 
13 JUN 150 0 0 0 0 0 150 0 
16 JUN 361 0 0 0 0 0 355 5 
2() JUN 8 0 0 0 0 0 8 0 
23 JUN 2 0 0 0 0 0 2 0 
27 JUN 519 0 0 C 0 0 519 0 
30 JUN 4 0 0 0 0 0 4 1 

~10NTHLY MEAN 111.8 .0 .1 .0 .0 .0 117.0 .7 



SAMPL ING 
START 
DATE 

05 JUL 
12 JUL 
19 JUL 
26 JUL 

MONTHLY MEAN 

02 AUG 
09 AUG 
16 AUG 
23 AUG 
30 AUG 

MONTHLY MEAN 

r;'lABTl;' Pi_4 (''''O:'-I'''T'71"I'J''-:;'D\ • .-. ........... ~ ........ ..l ..... _ . .!....l J 

ORANGE & ROCKLAND UTILITIES. INCORPORATED 
1977 AQUATIC ECOLOGY STUDIES 

FISH EGG ABUNDANCE IN ALL DEPTH COLLECTIONS AT ALL TIMES 
AT STATION BOWLINE WEST 
BOwLINE/LOVETT VICINITY 

INO./1000 CU.MI-----------------------MAJOR SPECIES INO./IOOO CU.MI------------------_____ 
TOTAL ATlANTIC WHITE STRIPED ALOSA MDRONE BAY OTHER EGG TOMCOO PERCH ~ASS SPP. SPP. ANCHOVY SPECIES 

0 a 0 0 0 0 0 0 
2837 0 a 0 0 0 2837 0' 

297 0 0 0 0 0 297 0 
673 0 0 0 0 0 673 0 

951.8 .0 .0 .0 .0 .0 951.8 .0 

45 0 0 0 0 a 45 0 
663 0 0 0 0 0 663 0 

1716 0 0 0 0 0 1776 I 
0 0 0 CJ 0 0 0 0 
0 0 0 0 0 0 0 0 

496.8 .0 .0 .0 .0 .0 496.8 .2 



T A.3L2 1'1-5 

ORANGE & ROCKLAND UTILITIES, INCORPORATED 
1977 AQUATIC eCOLOGY STUDIES 

ICHTHYOPLANKTON ABUNDANCE IN ALL OEPTH eOlLECTICNS AT ALL TIMES 
AT STATION BOWLINE EAST 
BOWLINE/LOVETT VICINITY 

SAMPLING (NO./1000 eU.M)-----------------------MAJOR SPECIES (NO./IOOO eU.MI-----------------------
START TOTAL ATLANTIC wHITE STRIPED AlOSA MDRONE BAY OTHER 
DATi:: LARVAE TOMeOO PERCH BASS SPP. SPP. ANCHOVY SPECIES 

24 FEB 62 48 0 0 0 0 0 15 

MONTHLY MEA"l 62.0 48.0 .0 .0 .0 .0 .0 15.0 

08 MAR 264 264 0 0 0 0 0 0 
15 MAR 367 367 0 0 0 0 0 0 
29 MAR 2026 2022 0 0 0 0 0 " 

~lONTHL Y MEAN 885.7 884.3 .0 .0 .0 .0 .0 1.3 

31 MAY 16 0 7 0 9 0 0 0 

NONTHlY MEAN 16.0 .0 7.0 .0 9.0 .0 .0 .0 

01 JUN 130 2 76 13 16 4 15 4 
02 JUN 232 5 64 99 42 8 8 8 
06 JUN 1084 15 238 774 13 17 5 24 
08 JUN 912 6 339 469 21 13 17 42 
13 JUN 33 0 7 6 2 1 17 0 
16 JUN 82 0 3 12 4 1 60 4 
20 JUN 251 0 35 71 1 29 105 10 
23 JUN 393 3 31 54 1 50 250 4 
27 JUN 2639 0 7 16 0 0 2569 48 
30 JUN 870 0 6 26 0 1 838 0 

MONTHLY MEAN 662.6 3.1 80.6 154.0 10.6 12.4 388.4 14.4 

05 JUl 607 0 1 37 0 3 565 1 
12 JUl 3075 0 1 53 0 0 2969 52 
19 JUl 2744 0 0 2 0 0 2724 18 
26 JUL 5111 0 0 15 1 0 5053 41 

MONTHLY MEAN 2885.8 .0 .5 26.8 .3 .8 2827.8 29.5 



TABLE IV-5 (CONTINUEDi 

ORANGE & ROCKLAND UTILITIES, INCORPORATED 
1977 AQUATIC ECOLOGY STUDIES 

ICHTHYOPLANKTON ABUNDANCE IN ALL DEPTH COLLECTIONS AT ALL TIMES 
AT STATIeN BOWLINE CHANNEL 
BOwLINE/LOVETT VICINITY 

SAMPLING (NO./1000 CU.M)-----------------------MAJOR SPECIES (NO./1000 CU.MI-----------------------
START TOTAL ATLANTIC WHITE STRIPED ALOSA MaRONE BAY OTHER 
DATE LARVAE TOMeoo PERCH SASS SPP. SPP. ANCHOVY SPECIES 

24 FEB 38 30 0 0 0 0 0 8 

MONTHLY MEAN 38.0 30.0 .0 .0 .0 .0 .0 8.0 

08 MAR 548 548 0 0 0 0 0 0 
15 MAR 308 308 0 0 0 0 0 0 
29 MAR 4753 4748 0 0 0 0 0 5 

MONTHLY MEAN 1869.7 1868.0 .0 .0 .0 .0 .0 1.7 

31 MAY 104 41 19 25. 4 4 7 5 

MONTHLY MEAN 104.0 41.0 19.0 25.0 4.0 4.0 7.0 5.0 

02 JUN 929 33 215 504 16 135 8 18 
06 JUN 739 29 148 488 35 11 19 10 
08 JUN 751 48 216 425 21 13 20 8 
13 JUN 52 5 2 16 0 4 21 5 
16 JUN 61 18 1 9 0 2 30 2 
20 JUN 337 1 47 34 2 31 211 11 
23 JUN 348 72 19 22 2 10 155 68 
27 JUN 299 3 2 25 0 0 247 22 
30 JUN 717 4 13 12 0 0 739 10 

MONTHLY MEAN 471.0 23.7 73.7 170.6 8.4 22.9 161.1 17.1 

05 JUL 442 14 9 30 0 6 381 3 
12 JUL 1837 3 1 0 12 0 1787 34 
19 JUL 4391 1 1 19 0 0 4318 53 
26 JUL 5630 0 0 0 1 0 5594 36 

MONH1L Y MEAN 3075.0 4.5 2.8 12.3 3.3 1.5 3020.0 31.5 



lA.3~.E .r~/'-5 (CONTI~.jT-.7ED ) 

GRANGE & ROCKLAND UTILITIES. INCORPORATED 
1977 AQUATIC ECOLOGY STUDIES 

ICHTHYOPLANKTON ABUNDANCE IN ALL DEPTH COLLECTICNS AT ALL TIMES 
AT STATION BOWLINE WeST 
BO~LINE/LOVETT VICI~lTY 

SAMPLING (NO./IOOO CU.MI-----------------------MAJOR SPECIES INO./I000 CU.M)-----------------------
START TOTAL ATLANTIC WHITE STRIPED ALOSA MORO~E BAY OTHER 
DATE LARVAE rOMCOD PERCH BASS SPP. SPP. ANCHOVY SPECIES 

24 FEB 16 16 0 0 0 0 0 0 

MONTHLY MEAN 16.0 16.0 .0 .0 .0 .0 .0 .0 

01 MAR 138 68 0 0 0 0 0 70 
08 MAR 523 520 0 0 0 0 0 4 
15 MAR 557 551 0 0 0 0 0 0 
22 MAR 100 99 0 0 0 0 0 2 
29 MAR 933 931 0 0 0 0 0 3 

MONTHLY MEAN 450.2 435.0 .0 .0 .0 .0 .0 15.8 

05 APR 5 4 0 0 0 0 0 1 
12 APR 0 0 0 0 0 0 0 0 
19 APR 1 0 0 0 0 0 0 1 
26 APR 8 1 0 0 1 0 0 6 

MONTHLY MEA"l 5.0 1.3 .0 .0 .3 .0 .0 3.5 

03 MAY 49 2 1 0 10 0 0 36 
10 MAY 153 6 0 62 46 0 0 38 
16 MAY 29 4 0 13 6 0 0 6 
23 MAY 223 22 7 156 26 0 0 12 
31 MAY 247 17 65 96 38· 6 10 15 

MONTHLY MEAN 140.2 10.2 14.6 65.4 25.2 1.2 2.0 21.4 

02 JUN 671 1 132 473 38 10 3 13 
06 JUN 417 22 93 251 30 8 4 4 
08 JUN 366 4 16 178 55 13 28 11 
13 JUN 300 2 10 236 1 31 10 9 
16 JUN 134 9 11 39 0 10 51 8 
20 JUN 323 1 22 23 4 16 245 7 
23 JUN 477 3 22 17 0 18 403 15 
27 JUN 416 3 3 31 0 4 350 25 
30 JUN 983 2 4 23 2 14 934 5 

MONTHLY Mf:AN 454.8 6.6 42.1 141.9 14.4 13.8 225.3 10.8 



SAl'4PLlNG 
START 
DATE 

05 JUL 
12 JUL 
19 JUL 
26 JUL 

~ONrHLY MEAN 

02 AUG 
09 AUG 
16 AUG 
23 AUG 
30 AUG 

MONTHLY MEAN 

:;.~:.~ IV-5 (CUNTi.NUED) 

ORANGE & ROCKLAND UTILITIES, INCORPORATED 
1977 AQUATIC ECOLOGY STUDIES 

ICHTHYOPLANKTON A8UNDANCE IN ALL OEPTH COLLECTIONS AT ALL TIMES 
AT STATIGN BOWLINE WEST 
BOwLINE/LOVETT VICINITY 

(NO./IOOO CU.Ml-----------------------MAJOR SPECIES (NO./lOOO CU.Ml-----------------______ 
TOTAL ATLANTIC WHITE STRIPED ALOSA MORONE BAY OTHER LARVAE TOMCOD PERCH BASS SPP. SPP. ANCHOVY SPECIES 

1547 3 1 17 ·0 3 1509 8 1859 2 0 1 0 1 1838 17 3317 0 0 4 1 0 3280 32 4371 15 0 0 32 0 4305 19 

2773.5 5.0 1.8 5.5 8.3 1.0 2733.0 19.0 

1252 0 0 6 0 0 1229 18 653 3 0 3 4 0 636 8 361 0 0 2 2 0 351 1 305 4 0 2 4 0 290 5 144 0 0 0 1 0 143 1 

543.0 1.4 .0 2.6 2.2 .0 531.0 6.6 



T .. 4.3~2 I\/~-5 (CC~\;TI~rUSD) 

ORANGE & ROCKLAND UTILITIES. INCQRPCRATED 
1977 AQUATIC ECOLOGY STUDIES 

ICHTHYOPLANKTON A~UNDANCE IN ALL DEPTH COLLECTICNS AT ALL TIMES 
AT STATION BOWLINE POND LONG 
BOwLINE/LOVETT VICINITY 

SAMPLIN() (NO./1000 CU.MI-----------------------MAJOR SPECIES (NO./IOOO CU.MI-----------------------
START TOTAL ATLANTIC WHI TE STRIPED ALOSA MORONE BAY OTHER. 
DATE LARVAE TOMCOO PERCH BtSS SPP. SPP. ANCHOVY SPECIES 

01 ,V,AR 32 30 0 0 0 0 0 3 
08 MAR 210 269 0 0 0 0 0 1 
15 MAR 994 994 0 0 0 0 0 0 
22 MAR 205 204 0 0 0 0 0 1 
29 MAR 465 463 0 0 0 0 0 2 

MONTHLY MEAN 393.2 392.0 .0 .0 .0 .0 .0 1.4 

05 APR 6 3 0 0 0 0 0 3 
12 APR 0 0 0 0 0 0 0 0 
19 APR 1 0 0 0 0 0 0 1 
26 APR 10 0 0 0 1 0 0 9 

MONTHLY MEA"l 4.3 .8 .0 .0 .3 .0 .0 3.3 

03 MAY 59 0 2 0 27 0 0 31 
10 MAY 211 0 0 40 112 0 0 120 
16 MAY 57 10 0 0 36 0 0 12 
23 MAY 30 4 1 13 9 0 0 3 
31 MAY 44 0 11 8 18 2 2 3 

MONTHLY MEAN 92.2 2.8 2.8 12.2 40.4 .4 .4 33.8 

02 JUN 192 0 24 112 24 28 3 2 
06 JUN 348 1 74 159 59 3 36 17 
08 JUN 377 0 96 242 16 21 2 2 
13 JUN 62 0 11 18 2 1 29 2 
16 JUN 91 0 5 18 4 1 57 7 
20 JUN 85 0 4 10 1 8 57 6 
23 JUN 176 1 12 20 0 13 118 12 
21 JUN 220 0 9 75 0 0 116 21 
30 JUN 389 0 10 38 0 4 301 36 

MONTHLY MEAN 215.6 .2 27.2 76.9 11.8 8.8 79.9 11.7 



SAMPLING 
ST ART 
CATE 

05 JUL 
12 JUL 
19 JUL 
26 JUL 

~ONTHL Y :~EAN 

02 A~G 

09 AUG 
16 AUG 
23 AUG 
30 AUG 

MONTHLY ~EAN 

:'A3LL IV-5 (Cmr'l'nr0ED) 

ORANGE & ROCKLAND UTILITIES t INCORPORATED 
1977 AQUATIC ECOLOGY STUDIES 

ICHTHYO~LANKTON ABUNDANCE IN ALL OEPTH COLLECTIONS AT ALL TIMES 
AT STATION BOWLINE POND LONG 
BOftLINE/LOVETT VICINITY 

IND./IOOO CU.M)-----------------------MAJOR SPECIES (NO./lOOO CU.M)-------------__________ 

TOTAL ATLANTIC WHITE STR(PEO ALOSA MDRONE BAY OTHER 
LARVAE TOI-1COO PERCH BASS SPP. SPP. ANCHOVY SPECIES 

953 0 15 61 . 1 0 859 18 
842 0 1 0 0 0 820 21 

3586 0 0 1 0 0 3452 133 
924 0 0 0 0 0 914 11 

1576.3 .0 4.0 15.5 .3 .0 1511.3 45.8 

930 0 0 0 1 0 918 11 
451 0 0 2 2 0 445 3 
581 0 0 0 0 a 578 3 
190 0 0 0 0 0 190 0 

79 0 0 0 1 0 17 1 

446.2 .0 .0 .4 .8 .0 441.6 3.6 



SAMPLING 
START 
DATE 

08 JUN 
13 JUN 
16 JUN 
20 JUN 
23 JUN 
27 JUN 
30 JUN 

MONTHLY MEAN 

05 JUl 
12 JUL 
19 JUL 
26 JUl 

MONTHLY MEAN 

r 

T AB::J:: I',' - 5 (C:;;) i'iT DH.;!:::J ) 

ORANGE & ROCKLAND UTILITIES, INCORPORATED 
1971 AQUATIC ECOLOGY STUDIES 

ICHTHYOPlANKTON ABUNDANCE IN All OEPTH COLLECTIONS AT ALL TIMES 
AT STATION BOWLINE POND SHORT 
BOwLINE/LOVETT VICINITY 

(NO./IOOO CU.MI-----------------------MAJOR SPECIES (NO./lOOO CU.M)----------------_______ 
TOTAL ATLANTIC WHITE STRIPED ALOSA MORONE BAY OTHER LARVAE TOMCOO PERCH BASS SPP. SPP. ANCHOVY SPECIES 

331 0 100 165 26 7 10 24 24 0 0 14 3 a 4 3 77 12 a 21 4 0 41 a 207 0 10 21 0 0 116 0 282 8 19 13 a 43 119 20 463 3 14 61 0 11 290 85 516 0 25 51 0 0 420 20 

271.4 3.3 24.0 58.0 4.1 8.1 151.4 21.1 

1019 0 52 23 4 15 931 48 1481 0 5 23 5 0 1391 51 5381 0 3 9 49 0 5231 90 2740 a 3 6 21 0 2685 26 

2670.3 .0 15.8 15.3 19.8 3.8 2562.5 53.8 



striped bass larvae were first collected in the area in 

early May (10 May) and were present throughout the summer, 

wi th peak concentrations found in early June (2 June-13 

June). White perch, the co-generic Morone sp., first 

appeared as a larval form approximately a week earlier 

(3 May) than striped bass and demonstrated. essentially the 

same distribution throughout the summer. Unlike the striped 

bass juveniles, which remained in the area throughout August, 

the white perch juveniles were seldom represented in the 

July collections and none were obtained in August (Table 

IV-5). 

The Alosa spp. larval forms were present in the Bowline 

vicinity from 26 April through the last collection date of 

the program (30 August). 

Bay anchovy larvae first appeared in the ichthyoplankton 

collections on 31 May, and exhibited peak concentrations in 

late July-early August. Their presence was still evident at 

the termination of the studies on 30 August. 

(iii) Spatial Distribution 

There was no clear pattern of spatial distribution demon

strated for Atlantic tomcod, Alosa spp. or bay anchovy for 

the river stations (BE, BWand BeR). However, during peak 

concentrations of Atlantic tomcod and bay anchovy, the BW 

station exhibited lower larval densities (Figures IV-3 and 

IV-4) . 

No significant difference (ex = 0.05) was found for striped 

bass or white perch abundance by station although signifi

cant differences were found between depths and photoperiod 

IV-IO 
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ORANGE AND ROCKLAND UTILITIES, INC. 

19n AQUATIC ECOLOGY. STUDIES 

MEAN ABUNDANCE OF BAY ANCHOVY LARVAE BY STATION * 

BOWUNE VICINITY - 1977 
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(Tables IV-6,7). Multiple comparisons using the Bonferroni 

procedure (a:: 0.05) for white perch and striped bass, 

demonstrated a larval preference for the bottom water during 

both day and night (Table IV-6,7). Although not statisti

cally apparent, the peak concentrations of striped bass 

(Figure IV-5) and white perch (Figure IV-6) occurred at the 

Bowline east station. 

The special juvenile study performed in July utilizing the 

lined otter trawl and fine mesh seine as well as the 1.0 

meter Hensen net indicated that the juvenile larvae appar

ently preferred the shoal areas (Figures IV-7 and IV-8). 

Only a few white perch were collected, making quantification 

difficult, but the striped bass seemed to prefer the east 

side of the river and the Bowline bay area (Figure IV-B). 

In all cases, the juveniles were collected near the bottom 

and primarily at night (Table IV-8). 

(iv) Length Frequency 

Atlantic tomcod larvae (yolk-sac and post-yolk-sac) were 

first collected on 24 February, which was the first survey 

of 1911 (Figure IV-9). The yolk-sac stage persisted until 

22 March, providing for a transition state from yolk-sac to 

post-yolk-sac larvae at approximately 7 rom (Figure IV-IO). 

Very few tomcod larvae were collected from late March until 

late May, which represents the developmental period of 

post-yolk sac larvae. Figure IV-9 illustrates the occur-

rence of a rapid transition from post-yolk-sac larvae to 

juvenile larvae in early May, at a length of approximately 

33 mm. In late March, the period of maximum tomcod abun

dance in the Bowline Point vicinity, the larval population 

present consisted of a mixture of yolk-sac and post-yolk sac 

larvae in the 6 to 9 rom length range. 
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TABLE IV-6 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

FOUR-WAY ANOVA
a 

FOR WHITE PERCH LARVAE (YOLK-SAC AND 
POST-YOLK-SAC) ON STATIONS, DATES, PHOTOPERIOD AND DEPTH 

SOURCE l2E ss MS -.-E 

Station ( S) 4 1.2506 0.3126 1.21 
Dates ( T) 13 136.6159 10.5089 40.78* 
Photoperiod(P) 1 6.7385 6.7385 26.15* 
Depth ( D) 2 8.8183 4.4091 17.11* 
(S) x ( P) 4 3·7371 0.9343 3.63** 
(D) x ( p) 2 3.7978 1.8989 7.37* 
(T) x ( P) 13 3.0132 0.2318 0.90 
Error 304 78.3316 0.2576 

a log transformed data; non-orthogonal design 
·significant at a = 0.05 
*.significant at a = 0.01 

Multiple Comparisons (Bonferroni Procedure a = 0.05) 

I. Depth 
Largest: Bottom Mid Surface Smallest 

II. Station x Photoperiod 

Day; Largest: BCH BW BE BPL BPS Smallest 

Night; Largest: BE BPL BW BCH BPS Smallest 

III. Depth x Photoperiod 

Day; Largest: Bottom Mid Surface Smallest 

Night; Largest: Bottom Surface Mid Smallest 



TABLE IV-7 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

FOUR-WAY ANQ~aa EQB SIBlfE~ BASS LAR~AE {XQLK-SAC AND 
PQST-XQLK-SAC) QN SIAIIQNS, DATES, PHQTQPEBIQD AND DEPTH 

SQURCE .D£ ~ ~ .1 

Station (S) 4 0.9423 0.2356 0.65 
Dates (T) 13 137.6690 10.5899 29.27* 
Photoperiod(P) 1 41.0625 41.0625 113.49* 
Depth (D) 2 32.4703 16.2352 44.87* 
(S) x (P) 4 5.8692 1.4673 4.06* 
(D) x (P) 2 4.6281 2.3141 6.40* 
(T) x (p) 13 7.5924 0.5840 1.61 
Error 304 109.9899 0.3618 

a log transformed data; non-orthogonal design 
.significant at a = 0.01 

Multiple Comparisons (Bonferroni Procedure a = 0.05) 

I. Depth 
Largest: Bottom Mi.Q. Surface Smallest 

11. Station x Photoperiod 

Day; Largest: BCH BW BE BPS BPL Smallest 

Night; Largest: BE BW BPL BPS BCH Smallest 

III. Depth x Photoperiod 

Day; Largest: Bottom .M.liL Surface Smallest 

Night; Largest: BQUQm MiQ SlJ,r(aQe Smallest 
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ORANGE AND ROCKLAND UTILITIES, INC. 
J9n AQUATIC ECOLOGY STUDIES 

MEAN ABUNDANCE OF STRIPED BASS LAR\AE BY STATION* 

BOWU NE VICINITY - 1977 
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ORANGE AND ROCKLAND UTILITIES y INC. 

19n AQUATIC ECOLOGY STUDIES 

MEAN ABUNDANCE OF WHITE PERCH LARVAE BY STATION * 
BOWLINE VICINITY - 1977 
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ORANGE AND ROCKLAND UTILITIES. INC. 

1977 AQUAllC ECOLOGY STUDIES 
MEAN ABUNDANCE OF WHITE PERCH IN BOTTOM COLLECTIONgit' DURING 

THE JUVENILE MORONE SPP. SPEClAL STU DY 
BOWLINE VICINITY- 19n 
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ORANGE AND ROCKLAND UTILITIES, INC. li'l GlIHE rv-8 

1977 AQUATIC ECOLOGY STUDIES 
MEAN ABUNDANCE OF STRI PED BASS IN BOTlOM COLLECTION~ CXJRING 

THE JUVENILE MORONE SPP. SPECIAL STUDY 

BOWLINE VICINITY - 1977 
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5- 6 JUL 

12-13 JUL 

TABLE IV:-8 

ORANGE AND ROCKLAND UTILITIES, INC. 
1911 AQUATIC ECOLOGY STUDIES 

ABUNDANCE OF JUVENILE MORONE SPP. IN THE SPECIAL STUDY COLLECTIONS 

BOWLINE VICINITY - 1911 

SAMPLE 
CONCENlRAlION (NQ.L1QQQ m3} DAY! COLLECTION COLLECTION VOL~ME 

SIlE NIGHl OEElH MEIHOIl (m } i!f SE lOIAL MOHQNE
ct 

BPS D S HENSEN NET 48.0 0 0 0 
D B HENSEN NET 48.0 0 42 63 
N S OTTER TRAWL 206.1 29 15 48 
N S HENSEN NET 42.0 0 0 0 
N B OTTER TRAWL 229.0 35 192 253 
Ii S HENSEH HEl: 5e.Q 31Q 52 ~3l 

BW D S HENSEN NET 196.0 5 0 5 
D B HENSEN NET 254.0 0 8 8 
N S HENSEN NET 199.0 0 65 65 
N B OTTER TRAWL 810.9 0 5 5 . 
N S HENSEN NEl 2~Q.Q a Q lQ 

BCH D S HENSEN NET 188.0 5 0 5 
D B HENSEN NET 285.0 39 39 18 
N S OTTER TRAWL 954.0 0 0 0 
N S HENSEN NET 216.0 0 5 33 
N B OTTER TRAWL 830.0 0 0 0 
N II HENSEN HEI 232.Q Q 2Q 2Q 

BE D S HENSEN NET 201.0 0 0 0 
D B HENSEN NET 218.0 0 78 18 
N S HENSEN NET 221.0 0 35 35 
N B OTTER TRAWL 842.7 0 38 43 
H S HENSEN NEl 2~5.Q ~ 33 ~9 

BPS D S OTTER TRAWL 283.0 0 0 0 
D S HENSEN NET 46.0 0 0 0 
D B OTTER TRAWL 235.3 34 34 16 
D B HENSEN NET 55.0 0 0 0 
N S OTTER TRAWL 273.5 29 11 40 
N S HENSEN NET 68.0 0 0 0 
N B OTTER TRAWL 209.9 24 48 71 
H 6 HENSEN NEl 33.Q 3Q 121 151 

BW D S OTTER TRAWL 871.3 0 0 0 
D S HENSEN NET 201.0 0 0 0 
D B OTTER TRAWL 947.6 0 2 3 
D B HENSEN NET 232.0 0 0 4 
N S OTTER TRAWL 874.5 0 2 2 
N S HENSEN NET 168.0 0 0 0 
N B OTTER TRAWL 950.8 2 73 15 
N 8 HeNSEN NEl 2e2.Q Q ~ ~ 

BCH D S HENSEN NET 199.0 0 0 0 
D B OTTER TRAWL 899.9 0 0 0 
D B HENSEN NET 254.0 4 0 4 
N S HENSEN NET 161.0 0 0 0 
N B OTTER TRAWL 966.7 1 2 3 
H a I:lENSEN Nr;l: 210.0 0 Q Q 

BE D S HENSEN NET 213.0 5 0 5 
D B OTTER TRAWL 1106.6 0 72 72 
D B HENSEN NET 265.0 0 0 0 
N S HENSEN NET 164.0 0 0 0 
N B OTTER TRAWL 928.6 1 224 225 
N B HENSEN NET 266.0 0 211 211 



TABLE IV-8 (CONTINUED) 

ABUNDANCE OF JUVENILE MORONE SPP. IN THE SPECIAL STUDY COLLECTIONS 

SAMPLE 
~QN~~NIIl.AIIQN (NO./1QOO m3} OAYI COLLECTION COLLECTION VOL~ME 

DATt; ~IIE HI~l:lI I1f:fltl M~IHQI1 (m } Wf ~12 IQIAL MQBQl:lE
a 

12-13 JUL BPNEC D S OTTER TRAWL 359.3 3 3 6 
(CONT. ) N ~ QII~R IBAWL 411.0 0 !l0 !l2 

BPSC D S OTTER TRAWL 368.9 0 0 3 
N S QIIER IBAW!. 51a.3 a 8 15 

BSW D S OTTER TRAWL 1024.0 2 4 6 
N S QIIEB IBAWL 906.3 1 ] 1 12 

BB D S OTTER TRAwL 1039.9 1 9 10 
N S Qllf;B IIlAWL 9!1].30 2 J!I 16 

BNE D S OTTER TRAWL 954.0 0 0 0 
Ii tS QIIf:B IRAWL. 903.J 0 13 13 

BSE D S OTTER TRAWL 969.9 0 0 0 
Ii S QIIf:Il. naWL 909.5 1 9 15 

BBS D S SEINE 91.2 11 0 11 
Ii S ~nN:6 9].2 55 531 592 

BPN D S SEINE 182.4 5 0 5 
Ii ~ ~nNE Ja2.!1 55 3a 93 

CPS 0 S SEINE 91.2 0 0 0 
Ii tS ~nNf: 9l.2 22 252 21!1 

19-20 JUL BPS D S HENSEN NET 53.0 0 0 0 
0 B HENSEN NET 70.0 0 0 0 
N S HENSEN NET 55.0 a 0 0 
N S OTTER TRAWL 209.9 0 0 0 
N B HENSEN NET 59.0 17 51 68 
Ii fl QIIEB nAWL, 2!1] ·1 11 11 33 

BW D S HENSEN NET 192.0 0 0 0 
0 B HENSEN NET 243.0 0 4 4 
N S HENSEN NET 168.0 0 0 0 
N B OTTER TRAWL 931.7 0 5 5 
N fl Hln:l~EN H~T 2Q3·Q Q 20 20 

BCH D S HENSEN NET 230.0 0 0 0 
D B HENSEN NET 287.0 3 3 6 
N S HENSEN NET 200.0 0 0 0 
N B OTTER TRAWL 1093·9 0 0 0 
N fl HENSEN NET 246.0 Q ]JQ 110 

BE D S HENSEN NET 225.0 a 0 0 
D B HENSEN NET 194.0 0 0 0 
N S HENSEN NET 194.0 0 0 0 
N S OTTER TRAWL 950.8 0 3 3 
N B HENSEN NET 216.0 0 9 9 
N B OTTER TRAWL 973 .1 0 113 113 

a bReflects total of WP, SB and UIP MORONE 
TSK meter malfunction, volume calculated by velocity 
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1977 AQUATIC ECOLOGY STUDIES 
LIFE STAGE DISTRIBUTION OVER T I ME 

FOR ATLANTIC TOM:OD LARVAE 
BOWLINE VICINITY - 1977 
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striped bass larvae, all of the yolk-sac life stage, were 

first collected on 2 May. Transition to the post-yolk-sac 

stage occurred in late May (Figure IV-l1) at a length of 

approximately 5 mm (Figure IV-12). The post-yolk-sac stage 

predominated until early July when the larvae were approxi

mately 22 mm in length. The larvae length distribution 

during the period of peak abundance in the Bowline Point 

vicinity was from 3 to 14 mm, with a mean length of approxi

mately 6 mm (post-yolk-sac life stage) (Figure IV-13). 

Except for a small percentage of the white perch larvae 

collected in late May and early July, most of the white 

perch collected were in the post-yolk-sac life stage (Figure 

IV-14). The transition from yolk-sac to post-yolk-sac 

occurred at approximately 3 mm and was complete by a length 

of 6 mm. The transition from post-yolk-sac to juvenile was 

not as clear, although 50% of the population had developed 

the juvenile characteristics at a length of 18 mm (Figure 

IV-15). The larval length distribution during the period of 

peak white perch abundance in the Bowline Point vicini ty 

(late May-early June) covered a range of 2-12 mm with a mean 

of approximately 5 mm (Figure IV-16), almost solely of the 

post-yolk-sac life stage (Figure IV-15). 

Very few Alosa spp. larvae were collected wi thin the study 

area. Of these, most were collected from mid-May to mid

June (Table IV-5) and were predominantly of the post-yolk

sac life stage (Table IV-9). Few Alosa spp. larvae were 

collected making any attempt to characterize the growth 

pattern of each life stage impossible. 

IV-12 

Lawler, Matusky ~ Skelly Enginccrs 
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1977 AQUATIC ECOLOGY STUDIES 
LIFE STAGE DISTRIBUTION OVER T I ME 

FOR WHITE PERCH LARVAE 
BOWLINE VICINITY - 1977 
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Le"NGTH 
INTERVAl 

-- (foIM) 
3.1 - 4.0 
4.1 - 5.0 
5.1 - 6.0 
b.t - 1.0 
1.1 - 8.0 
e.l - 9.0 
9.1 - 10.0 

10.1 - 11.0 
11.1 - 12.0 
12.1 - 13.0 
13.1 - 14.0 
14.1 - 15.0 
11).1 - 16.0 
Ibol - 17.0 
17.1 - 18.0 
18.1 - 1'J.0 
1,).1 - 20.0 
20.1 - 21.0 
21.1 - 22.0 
22.1 - 23.0 
23.1 - 24.0 
24.1 - 25.0 
2').1 - 26.0 
26.1 - 27.0 
27.1 - ?U.O 
28.1 - 29.0 
29.1 - 30.0 
30.1 - 31.0 
31.1 - 32.0 
32.1 - 33.0 
33.1 - 34.0 
34.1 - 3'.>.G 
35.1 - 36.0 
36.1 - 37.0 
37.1 - 38.0 
38.1 - 39.0 
39.1 - 40.0 
40.1 - 41.0 
41.1 - 42.C 
47..1 - 43.0 
43.1 - 44.G 
44.1 - 45'.0 
4S.1 - 4&.0 

TABLE IV-9 

O~ANGE t ROCKLAND UTILITIES. INCORPORAIEO 
1977 fCHTHYOPLANKTON COlLECTIO~ DATA 

LENGTH FREOUENCY BY LIfE STAGES 

_;:,.=-~.:_:.. 3?.?. AT BC"iLINE R:i:VER 7I~IN=TY 

TOTAL 1110. ------------ PERCENTAGE -------------
ANALYZEO Y-SAC PY-SAC JUVN UfilD 

--------- ------- ------- ------- -------
1 100.0 
7 14.3 85.7 

52 7.7 90.4 1.9 
195 1.0 99.0 
121 100.0 

90 98.9 1.1 
69 100.0 
51 100.0 
31 lCO.O 
40 100.0 
72 100.0 
14 100.0 

9 100.0 
6 100.0 
3 100.0 
1 100.0 

1 100.0 

1 100.0 

4 100.0 
6 100.0 
4 lOO.O 
3 100.0 



The growth of bay anchovy larvae, as demonstrated by length 

frequency distribution, is difficult to describe due to 

the continuous spawn occurring throughout the summer. This 

is illustrated for the Haverstraw Bay area in Figure IV-l7. 

The recruitment of young larvae into the population from 

early June through late August is indicative of continuous 

spawning throughout this period. The transition of yolk-sac 

larvae to post-yolk-sac larvae occurred at a very small 

size. Development to the post-yolk-sac stage was complete 

in 50% of the population at 1 to 2 mm, whereas all bay 

anchovy larvae greater than 5 mm had developed into the 

post-yolk-sac life stage (Figure IV-18). 

The development of juvenile characteristics was not nearly 

as well defined. Some indi~iduals were fully developed at 

21 mm, while others still retained the characteristics of 

the post-yolk-sac stage at 28 mm. All bay anchovy larvae 

greater than 30 mm had developed the juvenile characteris

tics (Figure IV-18). Throughout the period of peak bay 

anchovy abundance in the Bowline Point area (early July to 

early August), most of the bay anchovy larvae were in the 

post-yolk-sac life stage (Figure IV-19). 

b. Multi-year Trends 

(i) Species Assemblage 

The same larval species have dominated the ichthyoplankton 

collections in the Bowline Point vicinity since 1973. 

Atlantic tomcod represents the major winter spawner, fol

lowed later in the year by white perch and striped bass. 

The Alosa spp. (American shad, blueback herring, and ale

wife) characteristically prefer the freshwater reaches 

IV-13 

Lawler. Matusky t&' Skelly Engineers 
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further upstream and the Haverstraw Bay area represents the 

southern fringe of their spawning grounds (O&R 1911). The 

other major spawning species within the Bowline Point area 

is the bay anchovy, which is most common in the late summer. 

other commonly found species in the ichthyop1ankton include 

the American eel, tessellated darter, Atlantic silvers ide , 

rainbow smelt, weakfish, spottail shiner, hoghoker, and 

northern pipefish. These species and many others utilize 

Haverstraw Bay as a nursery area, although their abundances 

were much lower than the previously mentioned species (Table 

IV-10). 

(it) White Perch 

White perch larval distribution in 1911 followed the same 

temporal pattern exhibited in previous years: presence in 

the area from early May through early August, with peak 

abundance in early June (Figure IV-20). However, the 

magnitude and duration of the peak were reduced in 1977. 

The seasonal average concentration of 22 larvae/IOOO m3 

(Table IV-11) compared closely to the value observed in 1974 

(21 larvae/lOOO m3) but was less than the other years, as 

shown below. 

Seasonal Average Concentration of wh~te Perch Larvae 
(number of larvae/lOOO m ) 

Year 1973* 1974* 1975* 1976* 1977 

Concentration 56 21 104 39 22 

(iii) Striped Bass 

Like that of the white perch, the distribution of striped 

bass larvae in 1977 followed the same temporal patterns 

-From O&R 1917 

Lawler, Matusky &;:f Skelly Engineers 
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TABLE IV-IO 

OlWlGB A..'fD IIOCItUHD UTILITIES, lIC. 
1977 AQUAtIC ECOLOGY STUDIES 

~BBSlIlJ: Qt: lCHTHYQfJ.ANKTOB afEl:1E.S 

OOVLIIIE VICINITY - 1973-1977 

SPEC!ES 1911 ]21/1 1915 1915 1973 
t:2 MAS A£S HAl .!l!H .nn. AlXi aD HAS A£1l HAX .Ill/! .IU" AlXi [Ell tlAS "£11 HAl .mJI .nn. Allli Eill HAll alB MAX olIlII .1111. Allli :It:f gg: IIQ! 1lt:1: I!E!! H.&..8 AeB HAl .11111 .IIII. 6».>i 

UIO I.:::ody:ldae X X X 
U!O An~her!n1dae I X I I X I X X 
OIP Cen~rarchidae I X I X I I 
OlD Clupeidae X X 
ell) Cyprln!dae I X X 
~ID SJ~gna~hidae X I I I X I 
~s;>. X X I X I X I X X I X I X X X X I X X X 
fud;;lu!l !lp. I X X I X X X I X I I 
!..-e;~"1:!s sp. X X I X I I 
~s". I X I I I 
~"pp. I I I 
NQ~rQP!3 sp. I X I I X I 
f2~e~I~~~bX~ spp. I 
Sy::g;:a',~u3 lip. I I X I 
k::erlcan eel X I I I X X X X X X X I X X I X X X I I X X X X 
A:erlcan sand lance I X X I 
A~la~~:c "11verside X X X X X I X X X X 
A~lan~ic toacod X I I I I X X X X X X X X X I X I I X X X X X X X X X X 
Banded killifish X 
Bay a:lchovy X X X X X X X X I I X I I I I I I X X 
elue~ack herring X X I X 
Bluefish X X 
Ca~rlsh I 
GIzzard shad I I X X 
Hogctoker X X I I I X X X X I I X 
l.arge:::ou:h bas:! X 
X~:::ichcg X 
Needlefi5h X 
Nor~hern pipefish X X X X X X X X X 
Nor~hern searobln I 
PUl<lpkir.seed X 
Rainbow smelt X X I X X X X X X X X I X I I I I X I 
Redbreas~ sunfish X 
Rough silverside X X 
Spo~~all shiner I I 
S~rlped bass X X X X X X I I I X X I I I I I 
Sturg<!on X 
Summer flounder X I 
Tessellated darter 'X X X X I X X X X X X X 
Tldewa~er silverside X X X 
_eakfish X X I X I X X I X 
Wn1~e ca~f19h X 
'o":'.! ~e perch X X X X X I X I X I X X X X I I 
fil;lt:.er flounder X X X 
Yellow perch X X X 
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TABLE IV-11 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

MEAN SEASONAL ABUNDANCE OF WHITE PERCH LARVAE* 

BOWLINE VICINITY - 1977 

DATES BW BCH BE 

17-23 APR 0 NS NS 
24-30 APR 0 NS NS 
1- 7 MAY 1 NS NS 
8-14 MAY 0 NS NS 

15-21 MAY 0 NS NS 
22-28 MAY 7 NS NS 
29 MAY-4 JUN 101 138 56 

5-11 JUN 88 186 294 
12-18 JUN 16 2 6 
19-25 JUN 30 44 46 
26 JUN-2 JUL 4 8 7 

3- 9 JUL 7 10 2 
10-16 JUL 0 1 2 
17-23 JUL 0 1 0 
24-30 JUL a 0 a 
31 JUL-6 AUG a NS NS 

WEEKS OF SEASON: 

SEASON AVERAGE CONC: 

NS = No sample 

MEAN 

0 
0 
1 
0 
0 
7 

98 
189 

8 
40 
6 
6 
1 
0 
0 
0 

16 

22 

.Concentrat~on does not include juveniles; number of larvae 
per 1000 m ; Morone spp. allocated to either striped 
bass or white perch 



exhi bi ted in previous years. Larvae were present in the 

Bowline Point vicinity from early May through August, with 

peak abundance observed in early June. The presence of a 

few juvenile striped bass throughout August 1977 (Table 

IV-5) indicated that they remained within the study area 

throughout the summer. The magnitude of the peak abundance 

in 1911 was comparable to those of previous years (Figure 

IV-21) . The seasonal average concentration of 15 larvael 

1000 m3 (Table IV-12) was second only to the average 

concentration recorded for 1913 (103 larvae/ 1000 m3) as 

shown below. 

Seasonal Average Concentration of St§iped Bass Larvae 
(number of larvae/1000 m ) 

Year 

Concentration 

(iv) Atlantic Tomcod 

1913* 1914* 1975* 1976* 1977 

103 65 51 59 75 

Atlantic tomcod larval distribution throughout 1971 followed 

the same trends exhibited in previous years (1974-1976). A 

bimodal distribution with peaks approximately three weeks 

apart was found in 1975, 1916 and 1911 (Figure IV-22). In 

1977, the magnitude of the second peak (2,567 larvae/l000 

m3) was five times as large as that of the first peak and 

more than double the previously recorded maximum. 

Atlantic tomcod larvae (yolk-sac and post-yolk-sac) con

centrations were minimal or absent in the Bowline Point 

vicinity from early April through May, when the more mobile 

juvenile stage returned to the area. 

*From O&R 1977 

Lawler, Matusky (f;f' Skelly Engineers 
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l'ABLE Iv-i2 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

M~AN SEASONAL ABUNDANCE OF STRIPED BASS LARVAE* 

BOWLINE VICINITY - 1977 

DATES BW BCH BE 

1- 7 MAY 0 NS NS 
8-14 MAY 62 NS NS 

15-21 MAY 13 NS NS 
22-28 MAY 156 NS NS 
29 MAY-4 JUN 290 313 56 

5-11 JUN 226 466 632 
12-18 JUN 156 16 10 
19-25 JUN 28 38 90 
26 JUN-2 JUL 34 18 8 

3- 9 JUL 13 35 33 
10-16 JUL 0 0 0 
17-23 JUL 1 1 0 
24-30 JUL 0 0 0 
31 JUL-6 AUG 0 NS NS 

WEEKS OF SEASON: 

SEASON AVERAGE CONCENTRATION 

NS :: No sample 

MEAN 

0 
62 
13 

156 
220 
441 
61 
52 
20 
27 

0 
1 
0 
0 

14 

75 

*Concentrat~on does not include juveniles; number of larvae 
per 1000 m ; Morone spp. allocated to either striped 
bass or white perch 
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The seasonal average concentration of 219 larvae/1000 m3 

(Table IV-13) for 1917 was the largest average concentration 

recorded as shown below: 

Seasonal Average Concentration of At3antic Tomcod Larvae 
(number of larvae/lOOO m ) 

Year 

Concentration 

(v) Alosa spp. 

1914* 1975* 1976* 1977 

115 256 152 279 

Temporal distribution of Alosa spp. larvae in 1977 followed 

the same patterns exhibited in previous years (1974-1976) 

although the magnitude of the abundance was much reduced 

(Figure IV-23). Alosa spp. abundance maintained a rela

tively consistent low level from early May through mid-June. 

The seasonal average concentration for 1977 was 8 larvae/ 

1000 m3 (Table 1V-14), close to the seasonal average 

recorded for 1975 (11 larvae/IOOO m3) but much reduced 

from the 1976 average of 43 larvae/IOOO m3 . As shown 

below, the seasonal averages for the Bowline vicinity have 

ranged from 8 to 43 larvae/lOOO m3 . 

Seasonal Average Concentration of A~osa spp. Larvae 
(number of larvae/lOOO m ) 

Year 

Concentration 

(vi) Bay Anchovy 

1974* 1975* 1976* 1977 

17 11 43 8 

Bay anchovy abundance in the Hudson River has been found 

to be related to the location of the salt front (O&R 1977). 

The presence-of the salt front within Haverstraw Bay through

out the late summer (Figure 111-6); concomitant with the bay 

-From O&R 1977 
lawler, Matusky I'&f Skelly Engineers 
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TABLE IV-13 

ORANGE AND ROCKLAND UTILITIES, INC. 
1911 AQUATIC ECOLOGY STUDIES 

MEAN SEASONAL ABUNDANCE OF ATLANTIC TOMCOD LARVAE* 

BOWLINE VICINITY - 1977 

DATES BW BCH BE MEAN 

20-26 FEB 16 30 48 31 
21 FEB-5 MAR 68 NS NS 68 

6-12 MAR 520 548 265 444 
13-19 MAR 557 308 361 411 
20-26 MAR 99 NS NS 99 
27 MAR-2 APR 931 4749 2022 2567 

3- 9 APR 4 NS NS 4 
10-16 APR 0 NS NS 0 
11-23 APR 0 NS NS 0 
24-30 APR 1 NS NS 1 

1- 7 MAY 1 NS NS 1 
8-14 MAY 0 NS NS 0 

15-21 MAY 0 NS NS 0 

WEEKS OF SEASON: 13 

SEASON AVERAGE CONCENTRATION 279 

NS = No sample 
·concentrat~on does not include juveniles; number of larvae 

per 1000 m 
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TABLE IV-14 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

MEAN SEASONAL ABUNDANCE OF ALOSA SPP. LARVAE* 

BOWLINE VICINITY - 1977 

DATES BW BCH BE 

20-26 MAR 0 NS NS 
27 MAR-2 APR 0 0 0 

3- 9 APR 0 NS NS 
10-16 APR 0 NS NS 
17-23 APR 0 NS NS 
24-30 APR 0 NS NS 
1- 7 MAY 10 NS NS 
8-14 MAY 46 NS NS 

15-21 MAY 6 NS NS 
22-28 MAY 26 NS NS 
29 MAY-4 JUN 39 10 28 
5-ll JUN 43 28 20 

12-18 JUN 1 0 4 
19-25 JUN 2 2 2 
26 JUN-2 JUL 1 0 0 

3- 9 JUL 0 0 0 
10-16 JUL 0 0 0 
17-23 JUL 0 0 0 
24-30 JUL 0 0 0 

WEEKS OF SEASON: 

SEASON AVERAGE CONCENTRATION 

NS = No sample 

MEAN 

0 
0 
0 
0 
0 
0 

10 
46 

6 
26 
26 
30 
2 
2 
0 
0 
0 
0 
0 

19 

8 

*Concentra t~ on does not include juveniles; number of larvae 
per 1000 m 



anchovy spawn, was most likely responsible for the high bay 

anchovy larval concentrations recorded in the Bowline 

vicini ty (Figure IV-24). The pattern of distribution, a 

single dominant peak in July, followed the same trends 

exhibited in previous years (Figure IV-24). 

The seasonal average concentration for bay anchovy larvae in 

1977 was 976 larvae/lOOO m3 (Table IV-15), the largest 

seasonal average concentration recorded for bay anchovy 

since the studies began. 

Seasonal Average Concentration of B~y Anchovy Larvae 
(number of larvae/IOOO m ) 

Year 

Concentration 

-From O&R 1977 

1974* 1975* 1976* 1977 

922 679 243 976 

lawler. Matusky & Skelly Engineers 
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TABLE IV-15 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC E:COLOGY STUDIES 

MEAN SEASONAL ABUNDANCE OF BAY ANCHOVY LARVAE* 

BOWLINE VICINITY - 1977 

DATES BW BCH BE 

15-21 MAY 0 NS NS 
22-28 MAY 0 NS NS 
29 MAY-4 JUN 6 8 8 

5-11 JUN 16 20 12 
12-18 JUN 30 26 39 
19-25 JUN 324 183 178 
26 JUN-2 JUL 641 493 1704 

3- 9 JUL 1510 382 566 
10-16 JUL 1838 1781 2970 
17-23 JUL 3279 4318 2125 
24-30 JUL 4265 5494 5054 
31 JUL-6 AUG 1138 NS NS 
1-13 AUG 400 NS NS 

14-20 AUG 233 NS NS 
21-27 AUG 240 NS NS 

WEEKS OF SEASON: 

SEASON AVERAGE CONCENTRATION 

NS = No sample 

MEAN 

0 
0 
7 

16 
32 

228 
946 
819 

2198 
3441 
4938 
1138 

400 
233 
240 

15 

976 

*concentrat~on does not include juveniles; number of larvae 
per 1000 m 

WEI 

-..1 

I;;;"J 
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B. PLANT ICHTHYOPLANKTQN 

1. IntrQdyctiQn 

The entrainment abundance studies were performed by ECQlQgical 

Analysts, Inc. fQr Orange and RQckland Utilities, Inc. and are 

briefly summarized herein. 

The abundance data fQr the three selected species, white perch, 

striped bass and Atlantic tomcQd, at the Bowline intake are pre

sented by date Qf cQllectiQn, time Qf day and depth in the water 

cQlumn. The data represent the full periQd Qf occurrence Qf a 

species except when limited by the duratiQn Qf the sampling prQ-

gram. 

2. MgthQds and Matgrial~ 

Entrainment abundance sampling was performed during periQds Qf 

Atlantic tQmcQd, white perch Qr striped bass larval presence at 

the intake (Table IV-16). Surface, middle, and bQttom depths were 

sampled simultaneQusly with three O. 5-m, 505 jl mesh cQnical planktQn 

nets which were lQwered Qn a rigid frame parallel tQ and in frQnt of 

the Unit 1 trash racks (Figure IV-25). TWQ consecutive 30-minute 

samples were cQllected at bQth nQon and midnight, generally CQncur

rent with pond tQws. At the cQmpletiQn Qf each 30-minute CQllectiQn 

period the nets were thoroughly rinsed into the cod-end container. 

The sample was then transferred to a labeled 800-ml glass jar and 

preserved with 10 percent formalin. 

The volume of water filtered during each sample periQd was used 

to convert abundance data to organism densities. Through-net 

ve loci ties measured with a Cushing electromagnetic flQwmeter were 

used to develop an intake water flow velocity (cm/sec) matrix (Table 

IV-17) • Flowmeter values were recorded Qver a range Qf tidal and 

IV-18 
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TABLl~ IV-16 

ORANGE AND ROCKLAND UTILITIES, INC. 
1911 AQUATIC ECOLOGY STUDIES 

SAMfLIHG OAI~S EQB IH~ 1911 6Q~LIHE fQIHI 
ENIRAIHMEHT ABUHOAHCE fBQGBAM iIBei 

BOWLINE POINT GENERATING STATION - 1977 
-.J 

llAI HIGHI 
Dates Oeoths S M B S M B 

8 MAR 11 2x 2x 2x 2x 2x 2x 
15 MAR 11 2>: 2x 2x 2x 2x 2x 
22 MAR 11 2>: 2x 2x ' .. ,<1 

29 MAR 17 2>: 2x 2x 2x 2x 2x 
31 MAY 17 2)( 2x 2x 2x 2x 2x 
2 JUN 77 2)( 2x 2x 2x 2x 2x 
6 JUN 17 2)( 2x 2x 2x 2x 2x 
8 JUN 77 2)( 2x 2x 2x 2x 2x 

13 JUN 71 2x 2x 2x 2x 2x 2x 
16 JUN 77 2x 2x 2x 2x 2x 2x 
20 JUN 71 2x 2x 2x 2x 2x 2x 
23 JlJN 77 2x 2x 2x 2x 2x 2x 
27 JUN 77 2x 2x 2x 2x 2x 2x 
30 JUN 77 2x 2x 2x 2x 2x 2x 
5 JlJL 77 2x 2x 2x 2x 2x 2x 

12 JUL n 2x 2x 2x 2x 2x 2x 

S :: Surface 
M :: Mid depth 
B :: Bottom 
2x :: Two consecutive 30 minute samples 
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19n AQUATIC ECOLOGY STUDIES 
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TABLE IV-17 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

BOWLINE POINT PLANT INTAKE THROUGH-NET VELOCITIES AS A FUNCTION 
OF TIDAL HEIGHT, CIRCULATOR PUMP OPERATION, AND SAMPLING DEPTH 

BOWLINE POINT GENERATING STATION - 1977 

INTAKE THROUGH NET VELOCITIES (cm/sec) TIDAL HEIGHT 
RANGE (m)· (-0.5)-(-0.1) {0.O)-{+0.3) {+0.4)-(+0.7) (+0.8)-(+1.1) 

Pump operation 
Depth 

Surface 
Middle 
Bottom 

Pump operation 
Depth 

Surface 
Middle 
Bottom 

Pump operation 
Depth 

Surface 
Middle 
Bottom 

b 10.7±.1.4 
12.8+2.3 
15 .4±2.3 

9.0
c 

10.9c 

13 .1±.I. 1 

10.6c 

12.8+0c6 
15.3 

2 Pumps Fulla 

10.4+2.6 
10.2+1.0 
12 .8±.3.8 

.l~ fum~~ 

9.5
c 

9.3
c 

11.. 6+0.5 

10. 7+1.6 
12.4+4.3 
13.7+1.9 

IbrQttl~g 
a 

7.3
c 

8.6c 

9.4+1.9 

3 fumps FUll 

12.6 c 
10.3

c 

12.4+0c9 
15.7 

11.9±.°c5 
13.1 

~Inc1udes various combinations of the three Unit 1 circulator pumps. 
Mean ±. standard deviation. 

c Indicates values extrapolated based on depth/tide relationships 
for two-pump full operation, 

9.3±.L4 
10.2+1.3 
10 .9±.3.8 

10.8
c 

11.9±.°c6 
12.6 

.... 



plant operating conditions for each sample depth (Le., surface, 

middle and bottom). These values were then used to estimate volume 

of water filtered at each sample depth for a sample under any 

observed combination of tidal and plant operating conditions, 

according to the following relationship: 

v = A x t x v 

where 

A = net cross-sectional area in m2 

t = sample duration in minutes 

v = flow velocity through nets in m/minute. 

During each collection the flowmeter was attached alternately to 

the middle or bottom net to determine if clogging of the net surface 

had occurred. 

Samples were preserved onsite in separate 800-ml glass jars with 

10 percent formalin and transported to laboratory facilities for 

initial workup and quality control analysis. In the laboratory, 

samples were transferred to blackened pyrex trays, sorted, and 

enumerated by life stage. Ichthyoplankton specimens were removed 

from each sample, placed in vials according to life stage and 

preserved with 5 percent formalin. Each vial specimen was identi

fied to family or species depending on the level of precision 

required. Identification was facilitated by available Literature 

and an ichthyoplankton reference collection. 

3. Results and Discussion 

a. White Perch 

White perch eggs are demersal and adhesive; therefore they 

are not normally found distributed throughout the water column 

Lawler, Matusky Ifif Skelly l~ngincers 
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and are not generally susceptible to entrainment. No white 

perch eggs were found in any of the 1977 entrainment samples. 

White perch larvae were presEmt in intake collections throughout 

June and into early July, with the peak concentrations occurring 

from 2-8 June 1977 (Table IV-18). The white perch demonstrated 

no definitive diurnal pattern while spatially, the larvae 

concentrations were greater CLt the mid and bottom depths than at 

the surface. 

b. Striped Bass 

No striped bass eggs were collected in the abundance sampling 

performed at Bowline throughout the 1977 program. Striped bass 

larval distribution was similar to that exhibited by the coge

neric white perch with peak abundance occurring in early June 

and lasting approximately a week (Table IV-19). As evidenced 

with white perch, striped bass demonstrated no definitive 

diurnal pattern but were found to be in deeper water (mid or 

bottom depths). 

c. Atlant1e Tomeod 

Altantic tomcod eggs are dem.ersal and adhesive; therefore they 

are not susceptible to entrainment and were not present in 

Bowline intake collections during 1977. Altantic tomcod larvae 

were present at the intake throughout the month of March with 

peak abundances occurring in mid-March (Table IV-20) when the 

larvae were approximately 7-8 mm in total length. As may be 

expected at this early stagls, the Atlantic tomcod larvae ex

hibited no distinct distribution by time of day and depth. 

IV-;~O 
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DATE SljRFACE MID 

31 MAY 77 0 0 
2 JUN 77 0 0 
6 JUN 77 0 48.3 
8 JUN 77 13.2 33.1 

13 JUN 77 0 0 
16 JUN 77 0 0 
20 JUN 77 0 0 
23 JUN 77 0 13.9 
27 JUN 77 0 0 
30 JUN 77 0 0 

5 JUL 77 0 0 
12 JUL 77 0 0 

TABLE IV-18 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

wnITE PERCH ENTRAINMENT ABUNDANCE' 

BOWLINE POINT GENERATING STATION - 1977 

I:1A1 l'1IQHI 
BOITOM MEAN SljRFACE MID 

0 0 0 11.9 
18.9 6.3 0 61.0 

154.5 67.6 0 107.0 
92.1 46.1 13.2 121.4 
0 0 0 0 

10.4 3.4 0 0 
10 .4 3.4 0 0 

0 4.6 0 0 
0 0 0 H.4 
0 0 0 0 
9.0 3.0 0 0 
0 0 0 0 

BOIIOM 

0 
18.9 
21.6 
92.1 
0 
0 
0 

H.O 
0 
0 

18.5 
0 

*Larval abundance (yolk-sac and post-yolk-sac) as number per 1000 cubic meters 

DATE 
MEAl'1 MEAl'1 

4.0 2.0 
26.6 16.5 
42.9 55.2 
75.6 60.9 

0 0 
0 1.7 
0 1.7 
3.7 4.2 
3.8 1.9 
0 0 
6.2 4.6 
0 0 



[ [ ( 

DAlE SURFACE HID 

31 MAY 77 0 0 
2 JUN 77 0 0 
6 JUN 77 0 391.2 
8 JUN 77 0 0 

13 JUN 77 0 0 
16 JUN 77 13.2 0 
20 JUN 77 0 0 
23 JUN 77 0 0 
27 JUN 77 0 0 
30 JUN 77 0 0 

5 JUL 77 0 0 
12 JUL 77 0 0 

TABLE IV- 1 9. 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

STRIPED BASS ENTRAINMENT ABUNDANCE· 

BOWLINE POINT GENERATING STATION - 1977 

~u ~IOtlI 
BOIIOH MEAN SURFACE MID 

0 0 0 0 
37.9 12.6 0 630.1 

269.7 220.3 0 168.2 
202.6 67.5 13.2 353.2 

9.2 3.1 0 0 
0 4.4 0 13.9 
0 0 0 13.9 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 11.1 
0 0 0 0 

BOTTOM 

11.2 
549.2 
152.8 
294.7 

31.1 
13.0 
0 
0 
0 

11.2 
9.3 
0 

*Larval abundance (yolk-sac and post-yolk-sac) as number per 1000 cubic meters 

( ( r l [ I ( [ [ [ [ [ 

DATE 
MEAN MEAN 

3.7 1.9 
393.1 202.9 
107.0 163.6 
220.4 143.9 

10.4 6.7 
9.0 6.7 
4.6 2.3 
0 0 
0 0 
3.7 1.9 
6.8 3.4 
0 0 

[ [ [ [ 



TABLE IV-20 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

ATLANTIC IQMCOD ENTRAINMENI ABUNDANQ,a 

BOWLINE POINT GENERATING STATION - 1977 

DAY NIQHT DATE 
DATE SURFA~E MID BQTTQM MEAN SURFACE MID BOIIQM MEAN MEAN 

8 MAR 77 
15 MAR 77 
22 MAR 77 
29 MAR 77 

19.4 
232.6 
88.9 
31.4 

33.0 
1534.6 
203.2 
312.5 

90.1 
2762.8 
189.4 
584.4 

47.5 
1510.0 

160.5 
309.4 

283.0 
639.5 

NS 
124.1 

78.1 
1155.1 

NS 
154.6 

140.7 
915.9 

NS 
232.6 

~Larval abundance (yolk-sac and post-yolk-sac) as number per 1000 cubic meters 
Represents only day sampling 

167.3 
903.5 

NA 
170.4 

CSampling program terminated at this date due to lack of larvae during subsequent surveys 
NS - No sample 
NA - Not applicable 

107.4 
1206.8b 60.5 

239.9 



C. ENTBAINM£NT INYQLYEMENT 

1. IntroducUQn 

The data generated by the ichthyoplankton studies conducted in 

the Bowline Point area of the Hudson River and at the Bowline Point 

intake have been compared to evaluate the susceptibility of the 

ichthyoplankton community in this reach of the river to entrainment. 

Two m~thods of calculating involvement were utilized to guard 

against possible bias associated with anyone method of data treat

ment. The close agreement between methods supports the final 

conclusions. 

In the first method, as utilized in O&R 1977, the mean concentration 

of larvae for each of the selected species collected at the intake 

has been compared with the mean concentrations collected in the 

river to ascertain what effect the plant may be having on that early 

life history phase. The annual mean concentration in plant and 

river collections is compared for the 1977 study period. These 

values in turn are contrasted with results presented in O&R, 1977. 

The second data treatment utilized the methodology employed to 

determine the entrainment involvement for striped bass (w-ratios) 

presented in Supplement I, McFadden and Lawler, 1977. The data 

presented herein, however, summarizes for total larvae (yolk-sac and 

post-yolk-sac) rather than for tbe individual life stages. 

2. CQm~arison of Riyer and Plant Abundances 

a. White Perch 

Since no eggs were collected at the Bowline Point intake in 

1977, no comparison can be made with river abundances, and 

minimal plant-river involvement of this life stage can be 

assumed. 

IV-,21 lawler, Matusky i&' Skelly Engineers 
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The ratio of the average seasonal concentration of larvae 

collected at the intake (Table IV-21 )to the average seasonal 

concentration of larvae collected in the river (Table IV-11) was 

0.27. Although slightly higher than those exhibited in previous 

years (Table IV-22), this value remains substantially less 

than 1.0. Corresponding ratios for 1975-1977 using an alterna

tive calculation (McFadden and Lawler 1977) were very similar 

(Table IV-23). 

b. Stripeg Sass 

No striped bass eggs were collected at the Bowline intake 

in 1977, precluding any estimation of possible plant-river 

involvement. 

The ratio of plant (Table IV-21) to river (Table IV-12) average 

seasonal concentrations of larvae was 0.40; still much less 

than 1.0 but higher than the previously recorded maximum ratio 

of 0 .16 found in 1975 (Table IV-22). As demonstrated with the 

white perch, corresponding ratios for 1975-1977 using the 

alternative calculations (McFadden and Lawler, 1977) were very 

similar (Table IV-23). 

c. Atlantic Tomcog 

Distribution of tomcod larvae at the Bowline Point intake 

followed the same pattern as those exhibited in the river 

although the magnitudes were not necessarily related. Peak 

abundances in the river were recorded during the week of 27 

March-2 April (Table IV-13), while peak abundance in the plant 

was recorded two weeks earlier, 13-19 March (Table IV-21). The 

ratio of plant to river average seasonal concentrations of 

larvae was 0.68, within the range of previously recorded values 

(Table IV-22). These values were similar to those attained 

using the method described in McFadden and Lawler, 1977 (Table 

IV-23). 

IV-22 
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TABLE IV-21 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

MEAN SEASONAL ABUNDANCEaOF WHITE PERCH. STRIPED BASS 
AND ATLANTIC TOMCOD LARVAE IN INTAKE COLLECTIONS 

BOWLINE POINT GENERATING STATION - 1977 

STRIPED BASS WRITE PERCH ATLANTIC TOMCOD 
DATE No./lOOO m3 DATE No./lOOQ m3 DATE No./lOOO m3 

1- 7 MAY 
8-14 MAY 

15-21 MAY 
22-28 MAY 
29 MAY-4 JUN 

5-11 JUN 
12-18 JUN 
19-25 JUN 
26 JUN-2 JUL 
3- 9 JUL 

10-16 JUL 
17-23 JUL 
24-30 JUL 
31 JUL-1 AUG 

WEEKS OF SEASON 
WEEK SAMPLED 

MEAN SEASONAL 
ABUNDANCE: 

b 
O.Ob 

25.6
b 

51.2b 
76.8 

102.4 
11::-:0 Q 
J....,).J .. v 

6.7 
1.2 
0.9 
3.4 
O.Ob 
O.Ob 
O.Ob 
0.0 

14 
7 

30.1 

17-23 APR 
24-30 APR 
1- 7 MAY 
8-14 MAY 

15-21 MAY 
................ 0 ""A"" .::..::.-.::.u l'Ul.l. 

29 MAY-4 JUN 
5-11 JUN 

12-18 JUN 
19-25 JUN 
26 JUN-2 JUL 

3- 9 JUL 
10-16 JUL 
17-23 JUL 
24-30 JUL 
31 JUL-6 AUG 

a 
bNumber of larvae per 1000 cubic meters 
Extrapolated data 

( [ [ ( { [ f ( ( 

b 
o'Ob 
1.5

b 3.1
b 4.6
b 6.2
b 7.7 

9.2 
58.1 
0.9 
2.9 
1.0 
4.6 
o.Ob 
O.Ob 
O.Ob 
0.0 

16 
7 

6.2 

( ( 

20-26 FEB 
27 FEB-5 MAR 
6-12 MAR 

13-19 MAR 
20-26 MAR 
27 MAR-2 APR 
3- 9 APR 

10-16 APR 
17-23 APR 
24-30 APR 
1- 7 MAY 
8-14 MAY 

15-21 MAY 

( ( ( 

b 
O.Ob 

53.7 
107.4 

1206.8 
160.5 
239.9b 205.6

b 
171. 4b 
137.1b 102.8

b 68.6
b 34.3b 0.0 

13 
4 

191.4 

f ( ( 



TAXOJ-l PLANT 

WHITE PERCH 7 
<3rd week APR- (10/16) 
last week in JUL) 

RATIO (PLANT/RIVER) 

STRIPED BASS 10 
(1st week MAY- (10/14 ) 
last week in JUL) 

RATIO (PLANT/RIVER) 

ATLANTIC TOMCOD 
(last week FEB-
3rd week in MAR) 

RATIO (PLANT/RIVER) 

r 

TABLE IV-22 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

SEASONAL AVERAGES* OF SELECTED FISH LARVAE 
TAXA IN RIVER AND INTAKE COLLECTIONS 

BOWLINE POINT GENERATING STATION AND VICINITY - 1973-1977 

1913 1914 1915 
RIVER PLANT RIVER PLANT RIVER PLANT 

56 2 21 20 104 3 
(13/16 ) (11/16 ) (8116) (13/16) (16/16) (15/16) 

0.12 0.10 0.19 

103 3 65 9 57 6 
(13/14) (11/14 ) (8/14) (11/14 ) (14/14) (13/14) 

0.10 0.05 0.16 

120 115 85 256 158 
(5/13) (7113) (8/13) (12/13) (13/13) 

1.04 0.33 

1916 
RIVER 

39 
(16/16) 

0.08 

59 
(14/14) 

0.10 

162 
(12/13) 

0.98 

*Number of larvae/l0003; average of estimated weekly means over the time periods indicated. 
(n/n')=(number of weeks with surveys/total number of weeks in time period); values interpreted, 
extrapolated, or assumed for weeks when samples were not collected. 

1911 
PLANT RIVER 

6 22 
(7/16) (16/16) 

0.27 

30 75 
(7/14) (14/14) 

0.40 

191 279 
(4/13) (13/13) 

0.68 



TABLE IV-23 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

BOWLINE POINT W-RATIO S;ALCULATIONSa FQR WHIT~ PERCH, 
STRIPED BASS AND ATLANIIS; IQMS;QD LARVAE • 

BOWLINE POINT GENEli:ATING STATION - 1977 

1975 1976 1977 

White perch 0.25 0.06 0.22 

Striped bass 0.12 0.08 0.39 

Atlantic tomcod 0.32 0.81 0.49 

aCalculations as documented in Supplement I, McFadden and 
bLawler, 1977. 
Total larvae (yolk-sac and post-yolk-sac larvae) excluding 
juveniles. 



D. GEAR COMPARISON STUDY 

1. Introduction 

A special study was designed and conducted to address the effect of 

two of the important variables - net diameter and tow velocity - on 

ichthyoplankton abundance estimates. The study was conducted over a 

fi ve-day period in early June specifically to coincide with the 

occurrence of peak concentrations of Morone spp. larvae in the 

Bowline Point vicinity. The organisms under investigatioh were 

predominantly early post-yolk-sac larvae approximately 5 to 8 rom in 

length. At this age, mobility would be minimal. 

2. Methods and Materials 

a. Field Procedure§ 

Ichthyoplankton sampling was conducted on 9, 11-12, and 14-15 

June 1977 at Bowline West (BW). This station was located in 6-7 

m of water between the pond inlet and the south end of the oil 

dock (Figure IV-I). All samples were collected at a depth of 3 

m. 

Bongo type frames were used to tow two nets simultaneously at 

the same depth: a 1.0-m diameter Hensen style net and a 0.5-m 

diameter conical net (Figure IV-26). Both nets consisted of a 

571 micron mesh body. A TSK flow meter, center-mounted in each 

net was used to determine the volume sampled. Velocity of the 

net through the water was monitored using a General Oceanics 

flow meter towed off the side of the boat. Low velocities «1.0 

fps) were measured using a Cushing electromagnetic current meter 

attached to the side of the boat and positioned to the depth of 

the net (Figure IV-27). 

IV-23 
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o RANGE AND HOCKLANO UTILITIES, INC. 

1977 AQUATIC ECOLOGY STUDIES 

FIGURE IV-26 
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FIGURE IV-27 

OR ANGE AND ROCKLAND U TILtTI ES, INC. 

1977 AQUATIC ECOLOGY STUDIES 
SIMUL TANEOUS SAMPLING ARRANGEMENT FOR 

LOW VELOCITY SAMPLING 
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571 )J-'ME SH NET 

0.5 m DIA METER 
571)lo- MESH NET 



Samples were collected at veloeities less than 1.0 fps, approxi

mately 1.5 fps, and 3.0 fps. Samples collected at the lowest 

velocities «1.0 fps) utilized the tidal current moving past the 

anchored boat: to accomplish th:Ls, a bongo frame was suspended over 

each side of the boat, permitting the collection of four simul

taneous samples (Figure IV-21). It was found that the 1.0 m Hensen 

net could not maintain a horizontal position at the low velocity 

without the aid of a flotation device attached to the cod-end 

bucket. 

Samples collected at 1.5 and 3.0 fps also utilized the bongo type 

frames rigged similarly to the l()w velocity collections. One bongo 

frame (two nets) was towed 61 m behind the boat while the boat 

velocity through the water was maintained at the desired speed. 

A t these higher velocities, the flotation device on the 1. O-m net 

cod-end bucket was not necessary to maintain the net in a horizontal 

orientation. 

Tow durations were varied in an attempt to equalize sample volumes 

regardless of the tow velocities.. Samples collected at velocities 

of < 1. 0 fps, 1. 5 fps, and 3.0 fps were towed for 15, 10, and 5 

minutes, respectively. 

Simultaneous collections at differ'ent velocities were made utilizing 

a second boat. Concurrent with the anchored collections, the second 

boat towed another bongo frame, also equipped with a 1.0-m diameter 

Hensen net and O.5-m diameter conical net, alongside the anchored 

boat. By varying collection velocities of the different vessels, 

simultaneous collections were madE~ through the same water mass over 

different velocities and gear types. Table IV-24 outlines the 

experimental design utilized. 
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TABLE IV-24 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

FREOUENCY Of ICHTHYOPLANKTON GEAR COMPARISON SAMPLING AT SELECTED VELOCITIES 

BOWLINE VICINITY - JUNE 1977 

YE1.0QIUi LOrl MEDIUM HIQa 
DATE TIME NET SIZE; LOM 0.5 M l.OM 0.5 M LO M 0.5 M 

9 JUN 1977 0700-0800 2X 2X X X 
0900-1000 2X 2X X X 

11 JUN 1977 1100-1200 2X 2X X X 
1300-1400 2X 2X X X 
1400-1500 X X X X 
1500-1600 2X 2X 
1600-1700 X X X X 
1700-1800 2X 2X X X 
2200-2300 2X 2X X X 
2300-2400 2X 2X X X 

12 JUN 1977 0000-0100 2X 2X 
0100-0200 X X 
0200-0300 X X X X 
0300-0400 X X 
0400-0500 X X 
0500-0600 X X 
0600-0700 X X 

14 JUN 1977 1100-1200 2X 2X X X 
1300-1400 2X 2X X X 
1400-1500 X X 
1500-1600 2X 2X X X 
1600-1700 2X 2X X X 
1800-1900 2X 2X 
1900-2000 2X 2X 2X 2X 
2000-2100 2X 2X 2X 2X 
2100-2200 2X 2X X X 
2200-2300 X X 
2300-2400 2X 2X X X 

15 JUN 1977 0000-0100 2X 2X 

NUMBER OF SAMPLES 25 25 20 20 23 23 

GRAND TOTAL SAMPLES 136 
! 

X ::: one sample collected and analyzed LOW = 0.30-0.79 fps 

2X replicate samples collected and MEDIUM = 1.48-1.82 fps 
::: 

HIGH = 2..2.97 fps analyzed 



b. Laboratory Procedures 

All samples were preserved in a 5% buffered formalin solution and 

transported to the laboratory for analysis. All white perch, 

striped bass, and bay anchovy eggs and larvae were picked from each 

sample using a dissecting microscope at 40x magnification. Each 

larva was identified to species when possible and counted. White 

perch and striped bass larvae 'Iolhich could not be identified to 

species were recorded as urD l:1Ql:~ spp. and are reflected in the 

total Morone spp. abundances. 

Larvae from each sample were randomly selected for length measure-

ments and life stage classifica1cion. Length determinations were 

performed under a dissecting mic,roscope using a calibrated ocular 

micrometer. 

c. Analytical Methods 

Concentrations (number of larvae per 1000 m3) were calculated by 

dividing the number of larvae collected by the volume sampled <m3) 

and multiplying by 1000. Volumes filtered were calculated using the 

following formula: _J 

0.5-m net: 

m3 ::: (number of revolutions on TSK meter) x (0.02945 m3/rev) 

1.0-m net: 

m3 ::: (number of revolutions on TSK meter) x (0.1178 m3/rev) 

The data were handled in two stages: first, the abundance estimates 

generated by nets of two differ'ent diameters were investigated, 

and second, the abundance estimates from collections at different 

velocities were examined. 
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The basic criterion to be met in each comparison was that a sample 

pair must be collected simultaneously (or within certain time 

limits) at the same site and depth. Comparisons between net sizes 

were always balanced because of the deployment of the bongo sampling 

arrangement. Simultaneous collections were averaged by gear type 

and represented as a single value. The data for comparisons across 

veloci ty regimes were collected independently and did not neces

sarily coincide in time. Due to the variability in larval abun

dances exhibited as a result of tidal or diel factors (Figure 

IV-28), all comparisons between velocity regimes had to be balanced 

in time. Therefore, only a selected subset of the total samples 

could be used. Figure IV-28 suggests a lower larval abundance 

associated with a slack tide. 

Since all low velocity sampling was done in conjunction with a slack 

tide, it would be expected that the mean concentrations for all low 

velocity collections would be lower than the mean of the other 

veloci ty regimes which were sampled throughout the day and night. 

Therefore, in order to make a valid comparison of efficiencies among 

velocity regimes, it was important to eliminate long-term temporal 

differences from the analysis as sources of bias and variability. A 

criterion of one-hour intervals was established for all comparisons 

between velocity regimes. This was accomplished by dividing each 

day into 24 one-hour periods, each starting on the hour. Each 

period used in the comparison of two velocity groups contained 

at least one collection from each of the two velocities under 

consideration. 

Standard statistical techniques were employed to evaluate the 

abundance data. A two-tailed paired-t test ( a = 0.05) was used to 

compare the mean abundances from the l.O-m versus the 0.5-m collec

tions, and a correlation analysis was performed in order to examine 
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FIGURE IV-28 

ORANGE AND I~OCKLAND UTILITIES, INC. 

1977 AQUATIC ECOLOGY STUDI ES 
ABUNDANCE OF MORONE SPP. FOR ALL 
COLLECTIONS VERSUS TIDAL CURRENT 
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the consistency of paired 1.0 and 0.5-m collections. The correla

t ion reflects the degree of linear predictability of 1.0-m from 

0.5-m samples. 

Larval abundances relative to collection velocity were compared 

by using non-orthogonal analysis of variance techniques. Due 

to the large variations in larval abundances exhibited over time 

(Figure IV-28), the data were log-transformed (loglO [x + 1]) 

prior to statistical testing where required to stabilize the va

riance. This was not necessary for performing the paired-t test as 

the paired-t procedure does not assume homogeneity of variance. 

Period was included as a factor in the analysis of variance in 

order to reduce the variability of velocity comparisons. The 

statistical significance of "periods" in most of the ANOVAs indi

cates that this was effective and that a one-way ANOVA or simple 

t test would have been much less able to detect velocity dif-

ferences. 

3. Re~ults 

The organisms collected in these studies were predominantly at the 

early post-yolk-sac life stage and approximately 5 to 8 mm in 

length. At this age, mobility would be minimal. 

a. Comparison of Laryal Abundances from Qn~-Meter Versus 
Half-Meter Nets 

Comparisons were made of paired 1. O-m and O. 5-m diameter net 

collections over three velocity ranges (representing low 

[0.30-0.79 fpsJ, medium [1.48-1.82 fps], and high [>2.97 

fps] sampling velocities). A total of 67 sample pairs were 
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collected (Table IV-25) from three velocity groups. Totals 

of 20 and 23 pairs were used for the medium, and high velocity 

groups, respectively. As noted above, low veloci ty sampling 

involved the simultaneous collection of two pairs of 1.0-m and 

0.5-m diameter nets. Due to the spatial and temporal proximity 

of such collections, the two bongo pairs were not considered to 

be independent paired samples for this analysis. Hence, the two 

1.0-m samples were pooled and considered to be a single collec

tion, as were the two O.5-m samples. This resulted in a total 

of 12 pairs for low velocity" although 24 pairs of low velocity 

samples were reported in Table IV-25. 

The larval taxa which were considered were striped bass, 

white perch, total MQrone spp" and bay anchovy. 

Mean larval abundances in siDlultaneous 1.0-m and O.5-m diameter 

net collections were compared for each of the three velocity 

groups using paired-t tests at the 5% significance level. No 

significant differences were found in the larval abundance 

between the two net sizes for any of the three individual 

velocity groups for any of the taxa of interest; however, there 

was a significant difference demonstrated between the 1.0 and 

0.5 m net for total MQrQne spp. and striped bass when the 

comparison was made across all the velocities (Table IV-26). 

Correlation between paired 1.0-m and O.5-m net collections was 

significant for total MQrQne, striped bass, and bay anchovy, 

indicating a linear relationship between 1.0-m and 0.5-m net 

samples. A forced-intercept regression analysis of the data 

provided the following predictive equations for total MorQne 

spp. and striped bass: 

Total Morone; 1.0 m concentr'a tion = 1. 102 (0.5 m concentra
tion) 

Striped Bass; 1.0 m concentration = 1.172 (0.5 m concentra
tion) 
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TABLE IV-25 

ORANGE AND ROCKLAND UTILITIES, INC. 
ICHTHYOPLANKTON GEAR COMPARISON STUDY 

ABUNDANCE QE LAB¥AE EBQM Q.5 AND 1.Q M NEI~ 
DEfLQXED IN A SQNQQ ABBANM~ENI AI ~IAIIQN SH 

BOWLINE VICINITY - 1971 

INVENTORY NET VELOCITY SAMPLE CQNC. {NQ • .tI.QQQ l!l3} 
NQ. DAlE IIME ~IZt; {m} { r12:! 1 ¥QL. {m3} MQBQNE* ~5 Hf SA 

14992 9 JUN 0105-0118 1.0 0.53 121 0 0 0 0 
14993 " " 0.5 0.53 43 0 0 0 0 
14990 0105-0720 1.0 0.53 201 65 35 30 0 
14991 It " 0.5 0.53 53 0 0 0 0 
15028 0105-0110 1.0 2.97 174 63 57 6 6 
15029 " " 0.5 2.97 36 0 0 0 0 
14994 0910-0925 1.0 0.43 61 148 148 0 0 
14995 " " 0.5 0.43 14 11 11 0 0 
15030 0910-0915 1.0 2.97 262 8 0 8 34 
15031 " " 0.5 2.97 68 0 0 0 15 
14996 0912-0927 1.0 0.43 59 85 85 0 0 
14997 " " 0.5 0.43 18 222 222 a 0 

14638 11 JUN 1108-1123 1.0 0.50 281 10 1 3 0 
14639 " It 0.5 0.50 72· 56 28 28 14 
14640 1109-1124 1.0 0.50 211 33 18 11 4 
14641 It It 0.5 0.50 79 25 25 0 0 
15032 1110-1115 1.0 2.97 225 4 4 0 147 
15033 It It 0.5 2.97 31 0 0 0 65 
14644 1320-1325 1.0 2.97 225 320 222 11 44 
14645 .. " 0.5 2.97 59 220 186 0 136 
14642 1350-1400 1.0 1.48 236 178 136 13 85 
14643 .. " 0.5 1.48 63 95 48 48 206 
14662 1352-1402 1.0 1.48 251 227 195 8 16 
14663 " .. 0.5 1.48 65 92 62 31 15 
14646 1419-1429 1.0 1.82 245 388 327 29 94 
14647 " " 0.5 1.82 66 303 258 0 91 
14648 1445-1450 1.0 2.97 209 220 196 24 172 
14649 It " 0.5 2.91 57 228 193 0 175 
14650 1505-1515 1.0 1.82 231 91 52 9 87 
14651 .. " 0.5 1.82 59 102 68 17 169 
14652 1524-1535 1.0 1.82 231 91 56 13 48 
14653 " It 0.5 1.82 58 103 52 17 121 
14654 1609-1630 1.0 0.40 144 76 62 0 0 
14655 n " 0.5 0.40 30 33 0 0 33 
14666 1617-1622 1.0 2.91 197 173 102 41 41 
14667 .. " 0.5 2.97 48 104 42 21 42 
14668 1735-1740 1.0 2.97 252 61 40 12 56 
14669 n " 0.5 2.91 70 100 51 29 43 
111658 1738-1153 1.0 0.46 173 116 69 23 6 
14659 n n 0.5 0.46 45 133 61 22 0 
14660 1739-1754 1.0 0.46 167 114 42 72 0 
14661 n n 0.5 0.46 48 21 0 21 0 
14610 2202-2217 1.0 0.59 212 28 14 0 0 
14611 " n 0.5 0.59 63 0 0 0 0 
14672 2205-2220 1.0 0.59 212 33 24 5 5 
14673 " n 0.5 0.59 51 0 0 0 0 
14694 2225-2230 1.0 2.91 197 5 0 0 5 
14695 n n 0.5 2.97 53 38 38 0 0 
14614 2320-2335 1.0 0.56 1 143 0 0 0 
14675 n n 0.5 0.56 1 0 0 0 0 
111616 2325-2340 1.0 0.56 8 0 0 0 0 
14611 " n 0.5 0.56 2 0 0 0 0 
14696 2335-2340 1.0 2.97 167 48 18 0 0 
14697 .. " 0.5 2.97 49 20 20 0 0 

·tlQ~ include Striped bass, White perch and all UIO ~ that could not be identified 
to species 
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TABLE IV-~5 (Continued) 

Aal.lN~AN!;;E QE LAIlYAE fllQM Q. 5 ArUl 1. Q M NElS 
~EfLQX:EI.l IN A .6QNQQ AI!IlANQEMENI AI ~IAIIQN .6H 

-.J 

INVENTORY NET VE:LOClTY SAMPLE !;;QN!;;. (riQ. aQQQ !!I3l 
NQ. ~AlE lIME SIZE hill {rl2~} YQL. {1ll 3} MQIlQNEIt :m Hf BA 

111678 12 JUN 0050-0100 1.0 1.65 223 99 63 0 22 
14679 " " 0.5 1.65 65 154 123 0 0 
111698 0050-0100 1.0 1.48 205 88 54 0 29 
111699 " " 0.5 1.48 51 59 59 0 0 
14680 0140-01115 1.0 2.97 209 81 67 0 0 
14681 " " 0.5 2.97 54 37 19 0 0 
14682 0210-0220 1.0 1.65 218 124 110 0 18 
14683 " " 0.5 1.65 54 148 111 37 0 ... 
14684 0245-0250 1.0 2.97 188 154 138 0 5 
14685 " " 0.5 2.97 50 140 100 0 80 
14686 0320-0330 1.0 1.65 251 307 243 12 0 
14687 " " 0.5 1.65 66 288 212 0 15 
14688 0410-0420 1.0 1.65 224 326 281 22 9 
14689 " " 0.5 1.65 60 217 167 17 17 
14112 0530-0535 1.0 2.97 127 370 354 0 8 
14713 " " 0.5 .2.97 38 263 211 0 26 
14714 0615-0620 1.0 ;2.97 177 277 266 6 23 
14715 " " 0.5 ;2.97 52 231 173 0 19 

14598 14 JUN 1140-1145 1.0 ;2.97 152 53 33 20 7 
14599 " n 0.5 ;~.97 45 89 44 22 0 * 14578 1140-1155 1.0 0.30 21 0 0 0 0 
14579 " " 0.5 0.30 7 0 0 0 0 
14580 1140-1155 1.0 0.30 2 0 0 0 0 
111581 n " 0.5 (1.30 4 0 0 0 0 
14582 1340-1355 1.0 0.79 119 112 42 0 17 
14583 " " 0.5 0.79 27 0 0 0 0 
14584 131l0-1355 1.0 0.79 170 6 6 0 0 
14585 n " 0.5 (1.79 41 24 24 0 73 
14600 1345-1350 1.0 ,~. 97 127 8 8 0 16 
111601 It It 0.5 2'.97 117 21 21 0 0 
14586 1439-1449 1.0 1.82 233 52 34 0 52 
14587 " " 0.5 1.82 59 153 68 0 0 
14602 1505-1515 1.0 1.48 177 1611 45 119 6 Iooi1 
14603 " n 0.5 1.48 47 43 0 43 21 
14588 1530-1535 1.0 2.97 203 79 39 0 25 
14589 " " 0.5 2.97 53 19 0 0 94 
14590 1544-1554 1.0 1.82 283 212 131 18 67 
14591 n It 0.5 1.82 72 208 181 14 14 
14592 1605-1610 1.0 2.97 190 405 311 26 53 
14593 " n 0.5 2.97 49 327 184 41 41 
14594 1622-1632 1.0 1.82 282 131 78 11 74 
14595 n " 0.5 1.82 74 81 81 0 432 
111596 1645-1655 1.0 1.82 273 77 59 15 297 
14597 " " 0.5 1.82 71 56 28 28 239 
14550 1853-1908 1.0 0.40 24 208 125 42 0 
14551 n n 0.5 0.40 8 0 0 0 0 
14552 1855-1910 1.0 0 .. 40 26 77 38 38 0 
14553 n " 0.5 0 .. 40 5 200 0 200 0 
111616 1900-1905 1.0 2.97 217 143 74 51 207 
14617 " " 0.5 2.97 59 85 68 0 68 
14551l 1920-1935 1.0 0.69 81 198 123 37 0 
1Ij555 " n 0.5 0.69 25 120 120 0 0 
14556 1925-1940 1.0 0.69 123 154 130 0 0 
14557 n " 0.5 0.69 34 29 29 0 0 .... 
.~~ include Striped bass, White perch and all UlD ~ that could not be identified 
to species 



INVENTORY 
NQ. l!AIE 

111618 14 JUN 
14619 
14620 
:1.4621 
i4558 
14559 
14560 
i4561 
14622 
14623 
14562 
14563 
14564 
14565 
14566 
14567 
14568 
14569 
14632 
14633 
14570 
14571 
14572 
14573 

14574 15 JUN 
14575 

TABLE IV-25 (Continued) 

ABUNDANCE OF LARVAE FROM 0.5 AND 1.0 M NETS 
DEPLOYED IN A BONGO ARRANGEMENT AT STATION BW 

NET VELOCITY SAMPLE CONC. 
IIME .sIZE (m) (t:~l:!) VQL. (I!h MQBQ1H::I 

1930-1935 1.0 2.97 207 155 
n " 0.5 2.97 57 123 

2010-2015 1.0 2.97 203 148 
n " 0.5 2.97 52 231 

2010-2020 1.0 1.65 279 226 
" " 0.5 1.65 78 244 

2025-2030 1.0 2.97 246 126 
" " 0.5 2.97 68 147 

2025-2035 1.0 1.48 239 176 
" n 0.5 1.48 67 254 

2100-2110 1.0 1.65 266 4 

" n 0.5 1.65 73 0 
2120-2125 l.0 2.97 240 25 

" n 0.5 2.97 65 77 
2140-2150 l.0 1.65 286 28 

" n 0.5 1.65 78 26 
2205-2215 1.0 1.65 239 33 

" n 0.5 1.65 65 108 
2350-2355 1.0 2.97 229 9 

" n 0.5 2.97 60 0 
2350-0005 1.0 0.66 66 0 

" n 0.5 0.66 16 0 
2351-0006 1.0 0.66 70 71 

" n 0.5 0.66 22 45 

0025-0040 1.0 0.30 6 0 
" n 0.5 0.30 1 0 

I~ include Striped bass, White perch and all UIP Morone that could not 
to species 

!HQ.n.QQQ m3) 
.sa Hf SA 

63 58 48 
123 0 18 
103 25 143 

77 77 38 
186 25 72 
205 0 38 
102 4 122 
118 15 147 

92 13 218 
119 60 313 

0 0 0 
0 0 14 

25 0 0 
31 15 31 
7 0 0 

26 0 13 
21 0 0 
77 0 0 
0 4 26 
0 0 50 
0 0 0 
0 0 0 

29 14 29 
0 0 0 

0 0 0 
0 0 0 

be identified 
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TABLE IV-26 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

STATI~TICAL ANALYSIS QF MEAN ABQNRANQESa OF ICHTHYOPLANKTON 
COLLECTED IN 0.5 AND 1.0 M NETS DEPLOYED IN A BONGQ ARRANGEMENT 

BOWLINE VICINITY - 1977 

0.5 m l.Om AVG. b 
TAXON VELOCITY n MEAN S.D. MEAN S.D. DIFF. % DIFF. c CORR. 

Total Morone spp. Low 12 40.83 46.80 69.83 54.52 29.00 41.5 0.705* 
Med 20 136.70 88.95 151.10 104.81 14.40 9.5 0.774* 
High 23 108.70 98.56 127.87 119.76 19.17 15.0 0.914* 
Total 55 104.07 92.08 123.66 106.04 19.59 15.8 0.860* 

Striped Bass Low 12 24.75 46.25 44.25 44.04 19.50 44.1 0.723* 
Med 20 97.25 73.33 108.50 92.99 11.25 10.4 0.809* 
High 23 74.13 71.96 96.61 104.17 22.48 23.3 0.906* 
Total 55 7l. 76 71.91 89.51 92.02 17.75 19.8 0.857* 

White Perch Low 12 9.33 22.44 11.33 16.29 2.00 17.7 0.730* 
Med 20 15.60 19.28 15.35 26.02 -0.25 -1.6 0.357 
High 23 9.57 18.73 15.48 21.07 5.91 38.2 0.149 
Total 55 11. 71 19.62 14.53 21.82 2.82 19.4 0.335* 

Bay Anchovy Low 12 7.00 15.03 2.42 4.48 -4.58 -189.3 0.161 
Med 20 85.90 123.81 59.70 76.18 -26.20 -43.9 0.666* 
High 23 47.30 50.06 51.65 61.54 4.35 8.4 0.579* 
Total 55 53.49 85.40 43.84 63.95 -9.65 . -22.0 0.640* 

~# larvae/l000 m3 

Difference in number of organisms (1.0-0.5 m) 
CAs a percent of 1.0 m collections 

*Significant at = 0.05 

S.D. - Standard deviation 
Corr. - Correlation between 0.5 m and 1.0 m abundances 

t - Paired t tests, two sided 

[ [ ( [ '- ( ( I: { [ ( [ ( ( [ 

t D.F. 

2.541* 11 
0.962 19 
1.801 22 
2.680* 54 

2,005 11 
0.921 19 
2.134 22 
2.743* 54 

0.452 11 
0.045 19 
1.065 22 
0.872 54 

1.060 11 
1.266 19 
0.389 22 
1.080 54 

( ( ( 



The results are summarized below. 

FORCED-INTERCEPT REGRESSION ANALYSIS OF MEAN ABUNDANC~S 
OF ICHTHYOPLANKTON ~OLLECTEU IN Ot5 AND ltO m NETS UEPLOYED 

AT ALL YELOCITIES IN A BONGO ARRANG~MENT 

Degrees of Mean Square 95% Confidence 
freegom Slope Error Interval 

Total Ms;u::Qne spp. 54 1.102 3123.13 .±.0.109 

Striped Bass 54 1.172 2313.84 .±. 0 .. 129 

b. ComparisQn Qf Larval Abundances Relative tQ CQllectiQn 
YelQcity 

As in the first comparison, samples were classified accord

ing to collection velocity: low (0.30-0.79 fps), medium 

(1.48-1.82 fps), and high (>2.97 fps). As previously discussed, 

in order to protect against biases in making comparisons due to 

potentially large differences in abundance associated with diel 

or tidal factors (Figure IV-28), it was necessary to extract a 

subset of the available data that was balanced in time. This 

was accomplished by dividing each day into 24 one-hour periods, 

each starting on the hour, and using those periods containing at 

least one collection from each of the two velocities under 

consideration for the comparison (Table IV-24). 

Eleven such periods were used for the low vs. high velocity 

comparison (Table IV-27) and seven for the medium vs. high 

ve loci ty comparison (Table IV-28) j however, insufficient 

data were available (only one period) to permit comparing 

low against medium velocity. 

Comparisons were made using analysis of variance techniques 

at the 5% significance level for each taxon (total MQrQne 

spp., striped bass, white perch, and bay anchovy) separately 

by net size. 
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TAXON 

Striped ba"" 

White perch 

flay anchovy 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

LARV~L ABUNDANCE* ~OLLECIIONS AI LOW yS. 
HIGH VELOCITY WITH 0.5 AND 1.0 M NETS 

BOWLINE POINT GE;~ERATING STATION - 1977 

NET SIZE 9 JUN 11 JUN 14 JUN ADJUSTED 
(m) VELOCITY 0700 0900 HOO IMO 1700 2200 2300 HOO BOO 1900 2300 MEAN 

0.5 

1.0 

0.5 

1.0 

0.5 

1.0 

0.5 

1.0 

Low 

Mean 
High 

Mean 

Low 

Mean 
High 

Hean 

Low 

Hean 
High 

Hean 

Low 

Hean 
High 

Hean 

Low 

Hean 
High 

Mean 

Low 

Mean 
High 

Hean 

Low 

Mean 
High 

Hean 

Low 

Mean 
High 

Hean 

o 
o 
o 
o 

o 

35 
o 

18 
57 

57 

o 
o 
o 
o 

o 

30 
o 

15 
6 

6 

o 
o 
o 
o 

o 

65 
o 

32 
63 

63 

o 
o 
o 
o 

o 

o 
o 
o 
6 

6 

71 
222 
146 

o 

o 

148 
85 

116 
o 

o 

o 
o 
o 
o 

o 

o 
o 
o 
8 

8 

71 
222 
146 

o 

o 

148 
85 

116 
8 

8 

o 
o 
o 

15 

15 

28 
25 
26 
o 

o 

7 
18 
12 

4 

4 

28 
o 

14 
o 

o 

3 
11 

7 
o 

o 

56 
25 
40 
o 

o 

10 
33 
22 

4 

4 

14 
o 
7 

65 

65 

o 0 
o 4 
o 2 

34 147 

34 147 

I) 

I) 

4;1 

6"' .. 
6"' .. 

10:! 

{I 

(J 

21 

21 

o 

o 
u 

41 

33 

33 
104 

104 

76 

76 
173 

173 

33 

33 
112 

42 

o 

o 
41 

41 

67 
o 

34 
57 

57 

69 
42 
56 
110 

22 
21 
22 
29 

29 

23 
72 
48 
12 

12 

133 
21 
77 

100 

100 

116 
114 
115 

67 

67 

o 
o 
o 

43 

43 

6 
o 
3 

56 

56 

o 
o 
o 

38 

38 

14 
24 
19 
o 

o 

o 
o 
o 
o 

o 

o 
5 
2 
o 

o 

o 
o 
o 

38 

38 

28 
33 
30 

5 

5 

o 
o 
o 
o 

o 

o 
5 
2 
5 

5 

o 
o 
o 

20' 

20 

o 
o 
o 

18 

18 

o 
o 
o 
o 

o 

o 
5 
2 
o 

o 

o 
o 
o 

20 

20 

143 
o 

72 
118 

48 

o 
o 
o 
o 

o 

o 
o 
o 
o 

o 

o 
o 
o 

1111 

411 

o 
o 
o 

33 

33 

o 
o 
o 

22 

22 

o 
o 
o 

20 

20 

o 
o 
o 

89 

89 

o 
o 
o 

53 

53 

o 
o 
o 
o 

o 

o 
o 
o 
7 

7 

o 
211 
12 
21 

21 

112 
6 

24 
8 

8 

o 
o 
o 
o 

o 

o 
o 
o 
o 

o 

o 
211 
12 
21 

21 

42 
6 

24 
8 

8 

o 
73 
36 
o 

o 

17 
o 

·8 
16 

16 

120 
29 
74 
68 

123 
96 

123 
130 
126 

74 
63 
68 

o 
o 
o 
o 
o 
o 

37 
o 

18 
51 
58 
54 

120 
29 
74 
85 

123 
104 

198 
154 
176 
143 
155 
149 

o 
o 
o 

68 
18 
43 

o 
o 
o 

207 
118 

128 

o 
o 
o 
o 

o 

o 
29 
14 
o 

o 

o 
o 
o 
o 

o 

o 
14 
7 
4 

4 

o 
45 
22 
o 

o 

o 
71 
36 

9 

9 

o 
o 
o 

50 

50 

o 
29 
14 
26 

26 

26.5 

40.6 

30.0 

3.3 

6.5 

9.0 

13.2 

36.7 

43.3 

63.5 

53.4 

6.9 

23.5 

2.6 

112.11 

'Numb"," of larvae per 1000 m3 -



TABLE IV- 28 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

LAB¥AL ABUHDAHC~· IH CQLL~CIIQHS AI MEQIUM 
is. HIOH ¥~LQkIIX HIIH 0.5 AND 1.Q M ij~IS 

BOWLINE POINT GENERATING STATION - 1977 

NET SIZE 1.1-1~ slUt! 19 !oll.!H ADJUSTED 
-IAXON (m) ¥~L.QCIIX 13120 19QQ Q2QQ 1500 lQQO ~QOQ 210Q MEAt! 

Striped bails 0.5 Medium 48 258 111 0 81 205 0 
62 181 28 119 26 

Mean 55 258 111 90 54 162 13 106.1 
High 186 193 100 0 184 77 31 

118 
Mean 186 193 100 0 184 98 31 113.1 

1.0 Medium 136 327 110 45 78 186 0 
195 131 59 92 7 

Mean 166 327 110 88 68 139 4 128.9 
High 222 196 138 39 311 103 25 

102 
Mean 222 196 138 39 311 102 25 147.6 

White peroh 0.5 Medium 48 0 37 43 0 0 0 
31 14 28 60 0 

Mean 110 0 37 28 14 30 0 21.3 
High 0 0 0 0 41 77 15 

15 
Mean 0 0 0 0 41 46 15 14.6 

1.0 Medium 13 29 0 119 11 25 0 
8 18 15 13 0 

Mean 10 29 0 68 13 19 0 19.9 
. High 71 24 0 0 26 25 0 

4 
Mean 71 24 0 0 26 14 0 19.3 

tlorJlrul sp p . 0.5 MediulD 95 303 148 43 81 244 0 
92 208 56 254 26 

Mean 94 303 148 126 68 249 13 143.0 
High 220 228 140 19 327 231 77 

147 
Mean 220 228 140 19 327 189 77 171.4 

1.0 MediulD 178 388 124 164 131 226 4 
227 212 77 176 28 

Mean 202 388 124 188 104 201 16 174.7 
High 320 220 154 79 405 148 25 

126 
Mean 320 220 154 79 405 137 25 191.4 

Bay anchovy 0.5 Medium 206 91 0 21 432 38 14 
15 14 239 313 13 

Mean 110 91 0 18 336 176 14 106.4 
High 136 175 80 94 41 38 31 

147 
Mean 136 175 80 94 41 92 31 92.7 

1.0 Medium 85 94 18 6 74 72 0 
16 67 297 218 0 

Mean 50 94 18 36 186 145 0 75.6 
High 44 172 5 25 53 143 0 

122 
Mean 44 172 5 25 53 132 0 61.6 

'Humber of larvae per 1000 m3
j 511 mesh net 



Comparisons of mean abundances for a given collection gear 

(1.0-m Hensen or 0~5-m conical net) over velocity showed a 

significant difference ( (1 = 0.05) between the mean abundances 

for high and low velocity collections for bay anchovy. for 

both collection gears (Table IV-29). There was no signifi

cant differences ( (1 = 0.05) found in the mean concentrations 

of any of the other taxa (total Moron§ spp., striped bass, 

or white perch) within a specific collection gear for low 

vs. high (Table IV-29) or medium vs. high (Table IV-3D) sampling 

velocities. As previously dE!mOnstrated (Figure IV-28), signifi

cant differences were commonly found between periods for both 

net sizes. 

Therefore, with the exception of bay anchovy abundances, 

sampling velocity does not appear to affect the mean abun

dance as measured with either the 0.5 or 1.0 m net. 

Analysis of variance was also run on the relationship between 

mean abundances from the O .. S-m low velocity collections and 

those from the 1.0-m high velocity collections (Table IV-31>. 

Significant differences «(1 = 0.05) were found in abundance for 

a 11 taxa ( total MorQn§ spp .. , white perch, and bay anchovy). 
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IAXQN 

Striped bass 

White perch 

Mer_one spp. 

Bay anchovy 

TABLE IV-29 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

SIATISTICAL ANALYSIS OF MEAN ABUNDANCE& OF IQHIHYOPLANKION 
FOR 0.5 AND l.O M NETS AI HIGH YS. LOW &AMPLING YELOCIIIES 

BOWLINE VICINITY - 1977 

ANALX~I~ QE YABIAN~~g 
Q.5 M Nt;I~ 1.Q M N~I~ 

SOURCE DE SS MS F DF &S MS 

Velocities 1 1.1391 1.1391 4.19 1 0.0786 0.0786 
Periods 10 9.0000 0.9000 3.31* 10 8.2429 0.8243 
Interaction 10 10.1686 1.0169 3.74* 10 7.7372 0.7737 
Error 11 2.9936 0.2721 11 2.7615 0.2510 

Velocities 1 0.2667 0.2667 2.74 1 0.5228 0.5228 
Periods 10 5.7468 0.5747 5.91* 10 5.4572 0.5457 
Interaction 10 2.3200 0.2320 2.39 10 4.3227 0.4323 
Error 11 1. 0695 0.0972 11 3.8891 0.3536 

Velocities 1 0.2387 0.2387 0.86 1 0.0275 0.0275 
Periods 10 10.4968 1.0497 3.80* 10 6.4480 0.6448 
Interaction 10 10.7506 1.0751 3.89* 10 4.3089 0.4309 
Error 11 3.0420 0.2765 11 6.1777 0.5616 

Velocities 1 2.5707 2.5707 10.90* 1 8.3794 8.3794 
Periods 10 7.1743 0.7174 3.04* 10 3.7282 0.3728 
Interaction 10 5.6104 0.5610 2.38 10 2.9565 0.2957 
Error 11 2.5955 0.2360 11 2.9800 0.2709 

aNon-orthogonal analysis; log transformed data 
·Significant at = 0.05 

F 

0.31 
3.28* 
3.08* 

1.48 
1.54 
1.22 

0.05 
1.15 
0.77 

30.93* 
1.38 
1.09 



TABLE IV-3C' 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

SIAIISTICAL ANALYSI~ OF MEAN ABUNDAHCES OF ICHTHYOPLANKIQH 
FOR 0.5 AND 1.0 M NETS AT HIGH VS. MEDIUM SAMPLING VELOCITIES 

BOWLINE VICINITY - 1977 

ANALYSIS OF VARIANCEa 

0.5 M NETS 1,0 M NETS 
TAXON SQURCE DF SS MS F DF SS MS F 

Striped bass Velocities 1 0.0133 0.0133 0.02 1 0.1386 0.1386 1.44 
Periods 6 6.4778 1.0796 1. 74 6 3.7944 0.6324 6.57* 
Interaction 6 1. 7200 0.2867 0.46 6 0.8739 0.1457 1. 51 
Error 6 3.7306 0.6218 6 0.5778 0.0963 

White perch Velocities 1 0.3063 0.3063 0.61 1 0.0712 0.0712 0.67 
Periods 6 2.4909 0.4151 0.82 6 5.8680 0.9780 9.18* 
Interaction 6 6.0833 1.0139 2.01 6 2.3318 0.3886 3.65 
Error 6 3.0260 0.5043 6 0.6390 0.1065 

Morone spp. Velocities 1 0.1463 0.1463 0.68 1 0.0186 0.0186 0.33 
Periods 6 2.6176 0.4363 2.04 6 2.6253 0.4376 7.78* 
Interaction 6 1. 5098 0.2516 1..18 6 0.4798 0.0799 1.42 
Error 6 1.2851 0.2142 6 0.3374 0.0562 

Bay anchovy Velocities 1 0.6056 0.6056 2.92 1 0.0240 0.0240 0.14 
Periods 6 2.5780 0.4297 2.07 6 9.3125 1.5520 19.03* 
Interaction 6 2.5646 0.4274 2.06 6 0.2786 0.0464 0.27 
Error 6 1.2433 0.2072 6 1.0310 0.1718 

aNon-orthogonal analysis; log transformed data 
*Significant at 5% level 
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TABLE IV-31 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

STATISTICAL ANALYSIS OF MEAN ABUNDANCES OF ICHTHYOPLANKTON COLLECTED 
IN 0.5 M NETS AT LOW VELOCITY AND 1.0 M NETS AT HIGH VELOCITY 

BOWLINE VICINITY - 1977 

ANALISIS Qf VABIANQ~a 
TAXON SQUBQ~ Df SS M.S f 

Striped bass Net Size and Velocity 1 1.3711 1. 3711 5.09' 
Periods 10 8.3873 0.8387 3.11' 
Interaction 10 9.3485 0.9349 3.47' 
Error 11 2.9636 0.2694 

White perch Net Size and Velocity 1 2.3432 2.3432 24.07' 
Periods 10 4.3654 0.4365 4.48' 
Interaction 10 4.6784 0.4678 4.81' 
Error 11 1.0710 0.0974 

Morone spp. Net Stze and Velocity 1 1.8995 1.8995 6.90* 
Periods 10 7.7740 0.7774 2.82 
Interaction 10 6.4930 0.6493 2.36 
Error 11 3.0300 0.2755 

Bay anchovy Net Size and Velocity 1 7.6454 7.6454 31.91* 
Periods 10 5.3653 0.5365 2.24 
Interaction 10 3.3466 0.3347 1.40 
Error 11 2.6357 0.2396 

a Non-orthogonal analysis, log transformed data 
·Significant at = 0.05 



V. RIVER FISH 

A. INTRODUCTION 

The 1911 fish studies conducted in the Hudson River in the vicinity 

of the Bowline Point Generating Station were a continuation of work 

initiated in 1911. These studies were designed to characterize the 

community structure of Hudson River fishes by investigating the 

abundance and distribution of these communities over time and 

between stations. Previous studies have been summarized in O&R 

(1911) and only data necessary for comparative purposes are dupli

cated here. 

B. MATERIALS AND METHODS 

Procedures and equipment utilized in studies prior to 1971 were 

described completely in O&R (1971); this section documents the 

procedures used throughout 1977. 

Surveys were conducted in the Bowline area every two weeks from 

mid-February through mid-December 1977 (Table V-I). All sample 

collections were conducted from one hour after sunrise to one hour 

before sunset, except for some seine collections which, due to the 

time of occurrence of low water, required sampling outside this time 

frame (Table V-1). 

1. Station Locations 

a. Trawls (Figure V-I) 

Bowline Pond (BP): a surface trawl around the perimeter of 

the pond from the northeast corner, past the intake, and out 

to the inlet to a point just past the brick island. 
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SAMPLE 25 9 23 6 20 
GEAR SIAUQN DEUH FEB MAR MAR loen A~R 

TRAWLS 
BP S NS X X X X 
BID S X X X X X 
BID B X X X X X 
BC S X X X X X 
Be B X X X X X 
BB B X X X X X 

SEINES 
BPI X X X X X 
BPSS X X X X X 
BPN NS X X X X 
BPNE NS X X X X 
BS X X X X X 
BIR X X X X X 
BBS X X X x* X* 
BBN X X X x· x· 

TABLE V-l 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

RIVER F!SH SAMPLING PROGRAM 

BOWLINE VICINITY - 1977 

::;AM~t.IHG nAIE~ 
4 18 1 15 29 13 27 10 

MAX MAX sHIN s!uH s!!.!N JUI. J!.!!.. AUG 

X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 

X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X x· X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 

• = Sample collected at night due to tidal restrictions 
S = Surface 
B = Bottom 

NS = No sample 

[ [ r r [ [ [ [ [ If .[ ( 

24 7 21 5 19 2 16 30 14-16 
AUG ~E~ ::;Ee Q~I Q~I HOv HOv NOv I2~~ 

X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 

X X X X X X X x· x· 
X X X X X X x· X· x· 
X X X X X x· X· x· X 
X X X X X x· x· x· X 
X X X X X X X X X 
X X X X X X X X x· 
X X X X X X X X X· 
X X X X X X X X x· 

[ I: [ r [ I' 



ORANGE AND ROCKLAND UTILITIES, INC. 

1977 AQUATIC ECOLOGY STUDIES 

TRAWL AND SEINE SAMPLING LOCATIONS 
. BOWLINE VICINITY- 1977 
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Bowline Bay (BB): a bottom t.rawl beginning in 2-3 m (6-11 ft) 

of water just north of the discharge plume, moving directly 

north from the southern staek toward the U.S. Gypsum dock, and 

ending at the old docks just north of the meteorological 

tower. 

Bowline Inlet Discharge (BID): surface and bottom trawls 

covering the area from the old brick chimney located north of 

the plant to a point almost opposite the Bowline Pond inlet. 

The tow extends south in 6-8 m (20-25 ft) of water, running 

about 76 m (250 ft) out from the oil dock. 

Bowline Control (BC): surface and bottom trawls on the east 

side of the river in 6-8 rn (22-27 ft) of water covering the 

area from the old brick chimney north of the plant to a point 

due east of the pond entranoe. 

b. Seines (Figure V-I) 

Bowline Pond Inlet (BPI): located on the north shore of the 

inlet on the sandy part of the beach. 

Bowline Pond (BPSS): locate(! on the south shore of the pond. 

Bowline Pond North (BPN): located on the point approximately 

120 m (400 ft) north of the intake structure. 

Bowline Pond Northeast (BPNE): located on the east side of the 

pond just north of the inlet.. 

Bowline Bay North (BBN): located on the south end of a gravel 

beach just south of the submerged dock and north of the 

abandoned slips. 

V-2 Lawler. Matusky ffif' Skelly Engineers 
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Bowline Bay South CBBS): located on the northeast side of a 

small sand bar off Minisceongo Creek,· just west of the sub

merged debris. 

Bowline Inlet-River (BIR): located midway between the oil 

dock and the pond inlet, adjacent to some partially submerged 

pilings, which require sampling during low tide. 

Bowline South CBS): located on a sandy beach adjacent to the 

burned dock, in front of the park and approximately 310 m 

(400 yds) south of the pond inlet. 

2. Field Collection Procedures 

Sampling gear (trawls and seines) and deployment procedures of 1911 

were the same in 1911 as those used throughout 1914-1916. These 

were completely documented in O&R (1911), but are briefly described 

here. 

a. Trawls 

Trawls were conducted with a 9.l-m (30 ft) otter trawl rigged 

with weighted doors. Tows were timed from the instant the trawl 

lines became taut; at this time the boat speed was increased to 

150 cm/second (5 fps) , determined with a G.O. velocity meter. 

Because trawls were conducted to sample a certain area, engine 

RPM and boat velocity through the water were recorded in addi

tion to time. All trawls were towed against the prevailing tide 

except BB, which was towed from south to north to avoid inherent 

obstructions. 

V-3 
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b. Seines 

Seining was conducted from small boats with a 30.5 x 2.4 m 

(100 x 8 ft) bag seine of 0.64 cm (0.25 inch) mesh netting. If 

sampling problems occurred and the seine had to be repeated, a 

period of at least 30 minute:s was permitted to elapse so that 

the area could return to an undisturbed condition before a 

second seine attempt was made. 

All samples were bagged and preserved in 10% buffered formalin 

for transport to the laboratory. Atlantic and shortnose stur

geon were ident ified, lengthened and released in the field. 

3. Laboratory Analysis Procedure:~ 

Laboratory analysis was performed in two steps: I) preliminary 

analysis, where each sample was analyzed separately, and 2) secon

dary analysis, where the sample:3 were combined and more in-depth 

analyses were performed on a specified number of individuals. 

Preliminary analyses were perfor'med on all samples and secondary 

analysis was performed to fill monthly quotas for length. 

a. Preliminary Analysis 

This analytical procedure was performed for each individual 

sample collected from a survey. After being washed, all At

lantic tomcod, white perch, and striped bass in each sample 

were inspected for T.I. tags (commercial tags and fin clips), 

while all the fish were sorted, counted and weighed by species. 

b. Secondary Analysis 

This procedure was performed for the major species on a monthly 

quota basis. Up to 100 specimens each of white perch, striped 
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bass, Atlantic tomcod, alewife, blueback herring and bay 

anchovy were measured for length from each of the three bottom 

trawl collections (BC, BB and BID), a combined composite of pond 

seine collections (BPI, BPSS, BPN and BPNE) , and a combined 

composite of river seine collections (BS, BIR, BBS and BBN). 

Scale analysis was performed on a maximum of 30 male and 30 

female white perch and striped bass per size interval per year. 

Length, weight and sex were determined for each fish from which 

scales were obtained. 

(i) Length-Weight Measurements 

Wet weight was determined to the nearest tenth of a gram on 

a calibrated Mettler balance, and total length to the 

nearest millimeter was measured. Total length was defined 

as the distance from the tip of the snout (jaws closed) to 

the tip of the tail with the lobes compressed to give the 

maximum possible measurement (Hile 1948). Blue crabs were 

measured on their dorsal surface across the carapace from 

point to point. 

(ii) Sex Determination 

Sex was determined through gonad analysis, since many 

species exhibit no external signs of sexual dimorphism. 

Testes were generally whitish in color with few blood 

vessels evident, while ovaries were usually pinkish to 

yellowish with more obvious blood vessels and a granular 

appearance due to oocytes and eggs. Sex was determined for 

blue crabs by examining the specimen's abdomen, which is 

narrow and pointed in males and broad in females. 
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(iii) Scale Analysis 

For two species, striped bass and white perch, scale samples 

were taken from as many age groups as were found in the 

sample. Sex was determined for all fish from which scales 

were taken, a necessary process because males and females of 

the same species often demonstrate significantly different 

growth rates, and treatment of pooled sexes may have masked 

this phenomenon. 

For each species, scales Wl:lre removed from the same small 

area of the body, cleaned in soapy water, and placed 

in labeled envelopes and dried before being pressed onto 

cellulose acetate. Scales l"ere "read" for annulus marks by 

at least two different investigators using a Bausch and Lomb 

Tri-Simplex projector. Scales of doubtful interpretation 

were not analyzed. 

Annuli or year marks are characterized by "crossing-over" or 

"cutting over" of the circuli, discontinuous circuli, and 

crowding of the circuli prior to resumption of growth. 

Although annulus formation was not usually complete in 

January, all fish analyzed after I January were placed in 

the next year group, even if the area of renewed growth was 

not evident on the margin 'Jf the scale. Young-of-the-year 

fish, for instance, were in age group 0 until I January when 

they were moved into age group I. 

(iv) Back Calculation of GI~owth Using Scales 

Scales that had been seleeted as reliable age indicators 

were also used to calculate the amount of growth of the fish 

in each previ ous year of i t:~ life. This was done by measur

ing the distance between the focus of the scale, each 

succeeding annulus, and the total length of the scale. 
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C. RESULTS AND DISCUSSION 

1. Annual Trend (1977) 

a. Species Composition 

A total of 45,111 fish of 43 species were identified from the 

1977 fish sampling program conducted in the Bowline Point 

vicinity of the Hudson River (Tables V-2 and V-3). Atlantic 

tomcod, banded killifish, hogchoker, white catfish, striped 

bass, tessellated darter, and white perch were collected during 

each month sampled, whereas common shiner, crevalle jack, 

striped mullet, summer flounder, and white bass were represented 

in collections only during one month. More speCies were col

lected during the warmer months, while the least number of 

species were found during February and December. 

b. Abundance and Biomass 

(i) Bottom Trawls 

Hogchoker and white perch were the most abundant species 

caught in bottom trawls in the Bowline Point vicinity, 

representing 39 and 22% , respectively, of the total year's 

catch. Atlantic tomcod was third in abundance, representing 

18% of the total catch. Striped bass composed less than 6% 
of the total bot tom trawl collections in the study area 

(Table V-4). 

A total of nine Atlantic sturgeon and 2 shortnose sturgeon 

were captured in the Bowline river collections. The 

following lengths (cm) were recorded for the individual 

speCimens prior to their release: 
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CRA~GE & RoeKLANO UTILITIES. INC. 
1917 AQUATIC ECOLOGY STUDIES 

ABUNDANCE AND PERCE~T COMPOSITION OF CO~BINEO eOLLECTICNS 

BO~LINE VICI~ITY ALL G~ARS 

JAN FEB MAR APR MAY JUN 
SPECIES NO. peNT NO. PCNT NO. peNT NO. PCNT NO. peNT NO. peNT 
ALEftlFE NOT SAMPLED a .0 1 .1 4 .4 19 1.0 11 .2 
AVH !CfI"J eEL NOT St-r"'PLEO a .0 4 .6 13 1.4 22 1.2 35 .6 
A:-ril.!Ol ~H.'D t;GT SAMPLED 0 .0 0 .0 0 .0 0 .0 8 .1 
ATL4\TIC ~ENHAJEN NOT SA~PLED a .0 a .0 0 .0 0 .0 2 .0 
ATLA'nIC :;H'JLEFISH NOT SAMPLED a .0 0 .0 a .0 0 .0 a .0 
ATLA~TIC SILVER$IDE NOT SAMPLED C .0 0 .0 a .0 a .0 a .0 
~TL~~~rIC STU~GEON NOT SAi"PLED 0 .0 1 • 1 4 .4 1 • 1 2 .0 
~\fL~:~TIC 10:·· .. :0'1 NOT SAMPL£D 101 26.6 35 4.9 41 5.0 313 19.5 2358 40.7 
e:",:'EC KILLIfiSH NOT SAMPLED 4 1.1 26 3.6 39 4.1 24 1.3 41 .8 
~.".y .l~~~H~v'Y NUT SAr-:PLED 0 .0 0 .0 0 .0 0 .0 280 4.8 
LLlJ:e:'CK H[R~ [',:; :~GT SAt-'PLI:O 0 .0 0 .0 0 .0 31 1.9 81 1.5 
bLuEFISH NOT SAMPLED 0 .0 0 .0 0 .0 0 .0 115 2.0 
E L1)ES I LL NCT SAMPLED 0 .0 1 .1 a .0 3 .2 1 .0 
bROW" BULLHEAD NOT SAHPLED 0 .0 2 .3 6 .6 2 .1 4 .1 
CARP NOT SAMPLED 0 .0 1 .1 3 .3 1 .1 9 .2 
CO:"~:O"J Sfl !"JER NOT SAM?LED 0 .0 0 .0 0 .0 0 .0 0 .0 
C""VALL!: J·~CK r-;OT SM1PLED 0 .0 0 .0 iJ .0 0 .0 <) n .v 

F~U~SP!~~ STICKLEBACK NOT SAMPLEO 0 .0 0 .0 1 .1 0 .0 0 .0 
..JllZ~~S Sh~D NOT SAMPLED a .0 3 .4 0 .0 0 .0 0 .0 
DC-LDE', 5~' I ,'J['{ NOT SM1PLED 0 .0 14 2.0 3 .3 15 .8 16 1.3 
CGLDclSH t.CT SA~PLED 0 .0 6 .8 1 .1 1 .1 6 • 1 
~;:;:;CHOKf::.J ~~OT SA~~PLED 1 .3 19 2.6 343 36.4 615 32.2 258 4.5 
L~K':;::'ICUTI! et.ss NOT SAMPLED 0 .0 0 .0 1 .1 0 .0 3 .1 
L(PoJ'J,IS SP Nor SAMPLEO 0 .0 1 .1 0 .0 0 .0 a .0 
1·'l"')I, [Cf~OG NCT SAIAPLED .0 .0 2 .3 0 .0 0 .0 1 .0 
~;('i<niE~:" PIPEFISH NOT SAM?LED a .0 0 .0 0 .0 0 .0 0 .0 
r~i'-'r)l<! ,'.;SEEI') ,WT SA'1PLEO 0 .0 129 18.0 25 2.7 19 4.1 212 3.1 
p. \ [:.:'.0'" S:':r:L T NOT SAMPLED 10 2.6 12 1.1 48 5.1 9 .5 19 .3 
~(orq~AsT SU~FISH NCT SlII~PLED 0 .0 31 5.2 16 1.7 89 4.1 161 2.8 
RC.U:~H SILVERSIOE NUT SAMPLED 0 .0 0 .0 0 .0 0 .0 45 .8 
SIISq n.OSE STUP'GEO~ NOT SAMPLED 0 .0 0 .0 1 .1 0 .0 a .0 
SPOT NOT SAMPLED 0 .0 0 .0 0 .0 0 .0 0 .0 
SPOTTAIL SHINER NCT SAMPLEO 0 .0 40 5.6 23 2.4 93 4.9 231 4.0 
SiRI?::') [j~SS NOT SAMPLED 108 28.5 13 1.8 2 .2 11 .6 116 3.0 
S TP.I "E:G Ml-LLET ~;OT SA"IPLED 0 .0 0 .0 0 .0 0 .0 0 .0 
S~.W~tR FLCU~l)ER NOT SlII~PLED 0 .0 0 .0 0 .0 0 .0 0 .0 
TlSSELlAT[D DARTER NOT SAMPLED 12 3.2 21 3.8 25 2.1 28 1.5 42 .1 
rI8EwATE~ SILVERSIDE NOT SAMPLED 0 .0 0 .0 0 .0 0 .0 0 .0 
WFAKFISH NOT SAt.'PLED 0 .0 0 .0 0 .0 0 .0 0 .0 
lif' I Tt t3ASS NuT SAMPU:D a .0 0 .0 0 .0 0 .0 0 .0 
ilHIT': CATfISH 1\0 T SAIl. PLE D 1 .3 3 .4 18 1.9 37 1.9 91 1.6 
IiH IfE PE,CH NUT SM~PLED 141 31.2 331 47.0 319 B.8 442 23.2 1501 25.9 
I·if'! fE SUCKER NOT SAMPLED 1 .3 0 .0 1 .1 5 .3 3 .1 
Yl:LLOw ?ERCH NOT SAHPLED 0 .0 3 .4 0 .0 3 .2 3 .1 

TOTAL 319 111 943 1909 5781 

[ [ [ [ ( [ ( [ r [ r '- [ ( [ [ [ [ ( 
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ORANGE ~ ROCKLAND UTILITIES. INC. 
1911 AQUATIC ECOLOGY STuDIES 

A9UNOAN:e A~D PERCENT COMPOSITION OF CO~BINED eOLLECTICNS 

BOWLINE VICINITY All GEARS 

JUL AUG SEP OCT NOV Dec TOTAL 
S!lECIES NO'. peNT NO. PCNT NO. peNT NO. PCNT NO. PCNT NO. PCNT NO. PCNT 
ALE;.;IFE 86 1.5 46 .7 1 .0 16 .1 94 1.4 4 1.0 282 .63 
.>"EKICh' i:f'l 32 .5 6 .1 5 • 1 48 .4 50 .7 1 .2 216 .48 
A"'ERI::A~j SHAC 581 10.1 251 3.9 86 2.2 203 1.7 1 .0 0 .0 1142 2.53 
ATLA~IIC ~EN~AOEN 1 .0 0 .0 0 .0 0 .0 0 .0 0 .0 3 .01 
ATLA~TIC ~EEJLEFISH 4 • 1 0 .0 17 .4 0 .0 0 .0 0 .0 21 .05 
ATlA~TIC SILVE~StUE 4 • 1 33 .5 44 1.1 0 .0 0 .0 0 .0 81 .18 
ATLA~TIC STU~~EON 0 .0 1 .0 0 .0 0 .0 0 .0 0 .0 9 .02 
ATLAt\fIC TC~CO:) 1221 20.9 35 .5 13 .3 44 .4 101 1.5 13 3.1 4341 9.64 
EoA',::C KILLIFISH 59 1.0 128 1.9 128 3.2 88 .8 267 3.8 17 4.0 826 1.83 
eAY A~;:HGVY 2?2 5.0 1546 23.3 115 19.1 41 .4 7 .1 0 .0 2947 6.H 
Bl\!tc,\CK ~:t:"r<I ~G 903 15.5 1691 25.5 112 2.8 6717 57.9 542 7.8 0 .0 10095 22.38 
elUEF[SH 158 2.1 42 .6 14 .4 0 .0 0 .0 0 .0 329 .73 
bLUEGILL 6 • 1 3 .0 1 .0 14 .1 35 .5 0 .0 64 .14 
SRC;,,'; PULLHEAD 2 .0 5 .1 0 .0 9 .1 4 .1 0 .0 34 .,08 
C~R? 1 .0 3 .0 4 • 1 3 .0 2 .0 0 .0 27 .06 
CC~J~'C ': Sri I ::E R 0 .0 0 .0 0 .0 0 .0 1 .0 0 .0 1 .00 
C"F.'::':"LE: JACK 0 .0 1 .0 0 .0 0 .0 0 .0 0 .0 1 .00 
fCU~SPI~E STICKLEBACK 1 .0 0 .0 0 .0 0 .0 0 .0 0 .0 2 .00 
::;I!ZA~f') S~:AD 0 .0 0 .0 0 .0 2 .0 89 1.3 56 13.3 150 .33 
GOl OE:~ SI-! P,E" 3 • 1 6 • 1 2 • 1 6 .1 16 .2 0 .0 141 .31 
GOLCFISH 3 • 1 5 .1 0 .0 0 .0 3 .0 0 .0 25 .06 
HuGe HOK E;~ 57 1.0 343 5.2 716 15.2 2655 22.9 4211 60.7 124 29.5 9342 20.71 
URCt"CUTH BASS 0 .0 3 .0 0 .0 1 .0 1 .0 0 .0 ,9 .02 
LE:'l;MIS SP 9 .2 0 .0 0 .0 0 .0 0 .0 0 .0 10 ~02 
MUJ'.'~~ICU.OG 1 .0 10 .2 20 .5 10 .1 14 .2 1 .2 59 .13 
~f')RThER~ PIPeFISH 1 .0 17 .3 10 .3 C .0 0 .0 0 .0 28 .06 
PUMPK P;S[[!) 99 1.7 72 1. 1 54 1.4 56 .5 59 .9 0 .0 785 1.74 
RAINBQW S~'.EL r 26 .4 1 .0 0 .0 53 .5 1 .0 7 1.7 186 .41 
~EC8R~AST SUNFISH 109 1.9 90 1.4 87 2.2 55 .5 37 .5 0 .0 681 1.51 
Rf1U:;H SILV!:':R$IDE 1 .0 1 .0 21 .5 0 .0 0 .0 0 .0 68 .15 
ShC~TNOSE ST~RGEON 0 .0 0 .0 0 .0 0 .0 1 .0 0 .0 2 .00 
SPOT 66 1.1 86e 13.1 815 20.1 118 1.5 72 1.0 0 .0 1999 4.43 
SPOTTAIL $HI:JER lRO 3.1 93 1.4 52 1.3 73 .6 52 .7 11 2.6 848 1.88 
STRIPEf) BASS 965 16.5 585 8.8 271 6.9 171 1.5 125 1.8 15 3.6 2442 5.41 
SHIPED MULLET 0 .0 0 .0 2 • 1 0 .0 0 .0 0 .0 2 .00 
SU"~:ER. FLCU:~DER 0 .0 1 .0 0 .0 0 .0 0 .0 0 .0 1 .00 
TESSELLArEC CARTER 44 .8 15 .2 11 .3 14 • 1 53 .8 2 .5 273 .61 
TICE~ATE? SllVERSIDE 0 .0 0 .0 4 .1 30 .3 1 .0 0 .0 35 .08 
wE,AKFISH 1 .0 34 .5 83 2.1 0 .0 0 .0 0 .0, 118 .26 
~r:lTE SASS 0 .0 0 .0 0 .0 0 .0 1 .0 0 .0 1 .00 
Io.I-Ir::: CMF[SH 4 .1 33 .5 100 2.5 49 .4 58 .8 9 2.1 403 .89 
... ~:ITE PE"CH 907 15.5 653 9.8 494 12.5 1056' 9.1 1028 14.8 157 37.4 7035 15.59 
WHITE SUCKER 0 .0 1 .0 1 .0 0 .0 1 .0 3 .7 16 .04 
n LLOW Pf:j~Ctl 2 .0 8 .1 0 .0 3 .0 3 .0 0 .0 25 .06 

fOTAl 5834 6642 3943 11601 6936 420 1,5111 



..., 
TABLE V-3 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

fISH Sf~CltS INY~NIQHI 

BOWLINE VICINITY - 1977 

MQNTH QF QCCURBENC~ 
COMMOH HAME SCIEHnnC HAME .lAH EEa MAll A£~!l MAl .l!.!N .l!.!L A!'!Q SEf Qcr NQY l:1~C 

Alewife ~ ~~~ydQDgr~ngy~ NS X X X X X X X X X X 
American eel Angyilla LQstrata NS X X X X X X X X X X 
American shad Al2§a sapidissima NS X X X X X X 
Atlantic menhaden Brevoortia tyrannus NS X X 
Atlantic needlefish StrQngylyra marina NS X X 
Atlantic sllverside Menldia menidla NS X X X 
Atlantic sturgeon Acloenser QxyrhyncDYs NS X X X X X X \oe,;j 
Atlantic tomcod Mlcrogadys ~ NS X X X X X X X X X X X 
Banded killifish Fundylus diaphanus NS X X X X X X X X X X X 
Bay anchovy ~ P!ltchl11i NS X X X :x X X 
Blueback herring ~ aestiyalis NS X X X X X X X 
Bluefish PomatQmus saltatrix NS X X X X 
Bluegill Le~Qmis macrQchirus NS X X X X X X X X 
Brown bullhead Icta1urys nebylosus NS X X X X X X X X 
Carp Cyorinus ~ NS X X X X X X X X X 
Common shiner HotrQDls cornutus NS X 
Crevalle jack ~.l1.~ NS X 
fo"oursplne stickleback Apeltes ayadrgcus NS X X 
Gizzard shad Dorosoma cepedianym NS X X X X 
Golden shiner Notemlgonus crysoleycas NS X X X X X X X X X 
Goldfish Carassius auratus NS X X X X X X X .. 
Hogchoker Trlnectes maculatys NS X X X X X X X X X X X 
Largemouth bass Mlcropterus salmQides NS X X X X X 
Mummlchog fyndulus heteroclltus NS X X X X X X X X 
Northern pipefish Syngnathys fuse us NS X X X 
Pumpkinseed Leoomis gibbosus NS X X X X X X X X X 
Rainbow smelt Qsmerus ~ NS X X X X X X X X X X 
Redbreast sunfish LeDomis ayritus NS X X X X X X X X X 
Rough sJlverside Membras martinica NS X X X X 
Short nose sturgeon Aclpenser brevirQstrym NS X X 
Spot Lelostoma~ xanthurys NS X X X X X 
Spottall shiner Notropls hudsQnius NS X X X X X X X X X X 
Striped bass ~m!Xilllli NS :<: X X X X X X X X X X 
Striped mullet MY&ll cephalus NS X 
Summer flounder farallchthys dentatys NS X 
Sunfish (UID) . L.eI2Qmi!:! sp. NS X X 
Tessellated darter EtheQstoma olmstedi NS :( X X X X X X X X X X 
Tidewater s11verside Menid1a beryllina NS X X X 
Weakfish CynosciQn regalis NS X X X 
White bass ~ chrysQPs NS X 
White catfish IctalyrYI! ~ NS ;( X X X X X X X X X X 
White perch ~ americana NS " X X X X X X X X X X " White sucker Catostomys cornmersoni NS J: X X X X X X X 
Yellow perch ~ (li!yesQ~n§ NS X X X X X X X 

NS - Not sampled 

, 
-I 
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ORANGE & ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

ABUNDANCE AND PERCENT COMPOSITION OF COMBINED COLLECTJCNS 

BCwLINE VICINITY BOT. TRAWLS 

JAN FEB MAR APR MAY JUN 
S?ECIE:S !liD. PCNT NO. PCNT i'lo. PCNT NO. peNT NO. peNT NO. PCNT 
".LE"l'ilFE NOT SAMPLED 0 .0 0 .0 0 .0 5 .3 9 .2 
A.'"[.1IC~~1 EEL ~OT SAMPLED 0 .0 1 .3 11 1.') 22 1.5 28 .7 
A~':R ICA'l ::'HAO ~OT SA~PLED 0 .0 0 .0 0 .0 0 .0 0 .0 
t.TL~·;r!c :"'Et\HAOl:'" NOT SAMPLED 0 .0 0 .0 0 .0 0 .0 1 .0 
ATLA"jTIC STURGEON NCT SA~PLED 0 .0 1 .3 4 .5 1 .1 2 .1 
ATl!lr:TIC TCM:OC NOT SAMPLED 100 27.0 34 8.5 47 6.3 364 25.2 2303 60.8 
8:'V t.\C.~jVY NOT SAMPLED 0 .0 0 .0 0 .0 0 .0 8 .2 
ELUE8~:K hERRIN':; NOT SAMPLED 0 .0 0 .0 0 .0 0 .0 1 .0 
f~LvEFISH NOT SAr~PLED 0 .0 0 .0 0 .0 0 .0 1 .0 
Bf":(",;; BULLHEAD ;WT SAil,PLED 0 .0 2 .5 6 .8 2 .1 2 .1 
CI\t<.:> NOT SAMPLED 0 .0 0 .0 0 .0 0 .0 2 .1 
FrURSPINE STICKLEBACK NOT SAMPL!:O 0 .0 0 .0 1 .1 0 .0 0 .0 
(, I LIAR'] SI!I\!) .'-IOT SAMPLED 0 .0 0 .0 0 .0 0 .0 0 .0 
SCLDFISH NOT SAMPlE:O 0 .0 1 .3 0 .0 0 .0 3 .1 
~C:GCHCK!:K NOT SAMPLED 1 .3 19 4.8 343 46.3 614 42.5 258 6.8 
;>UMPKINS':£D NOT SAMPLED 0 .0 0 .0 3 .4 8 .6 4 .1 
fdINoCW SNELT NlH SAMPLED 10 2.7 2 .5 0 .0 2 .1 18 .5 
SH:RT,WSt STUil.GEOI\l NOT SAMPLED 0 .0 0 .0 1 .1 0 .0 0 .0 
s"'r.r NOT SAMPLED 0 .0 0 .0 0 .0 0 .0 0 .0 
S~'CTT:'!L ~HI"~[~ NOT SMH'LED 0 .0 2 .5 6 .8 12 .8 0 .0 
STKI?fD I\ASS NOT SAMPLED 108 29.2 6 1.5 1 .1 11 .8 82 2.2 
SU~'i,"H FLCUW)[R i.OT SAMPLED 0 .0 0 .0 0 .0 0 .0 0 .0 
T[~StLLAf(D DARTER NUT SAMPLED 10 2.7 11 2.8 1 .1 0 .0 0 .0 
hEAKFISH NOT SAMPLED 0 .0 0 .0 0 .0 0 .0 0 .0 
r:IIITE RASS NOT SMIPLED 0 .0 0 .0 0 .0 0 .0 0 .0 
wHIT[ CAn-ISH NOT SAMPLED 1 .3 3 .8 17 2.3 37 2.6 90 2.4 
hll ITE PERCH NUT SAMPLED 140 37.8 314 78.9 299 40.4 363 25.1 973 25.7 
ViH T[ SL;CV,ER .~OT SA~PLEO 0 .0 0 .0 1 .1 3 .2 0 .0 
Y[LLCh PE~CH NOT SM1PLEI) 0 .0 2 .5 0 .0 1 .1 1 .0 

TGTAL 370 398 741 1445 3186 



~.t.i:CE v-4 (COtETPLrD) 

ORA~GE & ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

ABUNDANCE AND PERCENT COMP~SlTICN OF CO~BINEO COLLECTIONS 

BOWLINE VICINITY BOT. TRAWLS 

JUL AuG SEP OCT NOV DEC TOTAL 
SPECIES NO. PC NT NO. PCNT NO. PCNT NO. peNT NO. PCNT NO. PCNT NO. PCNT 
ALCdFE 50 1.6 1 .1 1 .0 11 .3 3 .1 0 .0 81 .34 
A':ER lCA'~ ~EL 32 1.0 3 .2 5 .2 47 1.1 48 .9 1 .3 198 .84 
A~T-UU,'\I 5HA;) 101 3.3 2 .1 0 .0 11 .3 1 .0 0 .0 116 .49 
~rLA~rrc M~NHADEN 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 1 .00 
ArLA~Trc STURGEO~ 0 .0 1 .1 0 .0 0 .0 0 .0 0 .0 9 .04 
ATLA', rr::. TQ~':OQ 1221 40.0 34 1.8 13 .6 44 1.0 107 2.0 13 4.0 4280 18.12 
E;~,Y A;'~CH,JVV 215 7.0 35 1.9 38 1.7 12 .3 0 .0 0 .0 308 1.30 
tilU='1:,CK r'ERRING 4 .1 0 .0 0 .0 3 .1 1 .0 0 .0 9 .04 
£!LLEF r SH ? ,2 6 .3 •. .. A A 0 .0 0 .0 US .08 , ... v .v 
oRC..:'~ eUlLHEAD 1 .0 1 .1 0 .0 9 .2 4 .1 0 .0 27 .11 
CARi> 0 .0 1 • 1 2 • 1 0 .0 0 .0 0 .0 5 .02 
FCURSPI~E STICKLEBACK 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 1 .00 
GtllA?,D SHAD 0 .0 0 .0 0 .0 0 .0 0 .0 1 .3 1 .00 
GC'LOFI SH 3 .1 0 .0 0 .0 0 .0 3 .1 0 .0 10 .04 
foLG:rl;KF.'{ 57 1.9 341 18.5 708 32.3 2652 63.2 4211 79.8 124 38.5 9328 39.49 
PU~:?K r':S2!::O 2 .1 0 .0 2 .1 26 .6 3 .1 0 .0 48 .20 
RAP,8C"; SI'~ELr 25 .8 1 .1 0 .0 53 1.3 0 .0 0 .0 III .47 
SHCRTNCSE STU~GEON 0 .0 0 .0 0 .0 0 .0 1 .0 0 .0 2 .01 
Sr'OT 66 2.2 838 45.5 809 36.9 178 4.2 71 1.3 0 .0 1962 8.31 
Sr'CTTAIL SHI'~=~ 0 .0 0 .0 0 .0 7 .2 7 .1 8 2.5 42 .18 
STRIPf:r ,lASS 693 22.7 256 13.9 53 2.4 65 1.5 34 .6 9 2.8 1318 5.58 
St;~~E~ FL':'U\j~ER 0 .0 1 • 1 0 .0 0 .0 0 .0 0 .0 1 .00 
TtSS~LL~r~n OARltR 0 .0 0 .0 0 .0 0 .0 0 .0 1 .3 2.3 .10 
•• EhKF r Sf-! 1 .0 34 1.8 82 3.7 0 .0 0 .0 0 .0 117 .50 
~'!ITE: 1'4SS 0 .0 .0 .0 0 .0 0 .0 1 .0 0 .0 1 .00 
I.HITE CATFISH 4 • 1 26 1.4 99 4.5 49 1.2 52 1.0 8 2.5 386 1.63 
wH I TE ;JE~;CH 570 18.7 261 14.2 377 17.2 1024 24.4 725 13.7 154 47.8 5200 22.02 
WHI TE SUCKER 0 .0 0 .0 0 .0 0 .0 0 .0 3 .9 7 .03 
ytlLGri PERCH 1 .0 0 .0 0 .0 Z .0 Z .0 0 .0 9 .04· 

TOTAL 3053 1843 2193 4194 5214 322 23619 

[ r ( { { I: ( [ ( [ [ (- I: ~ [ [ [ { [ 
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Atlantic sturgeon 

~ Length Qgj& Site Length 

23 MAR 1977 Be 28.2 4 MAY 1977 Be 24.5 

6 APR 1977 BID 32.2 JUN 1977 Be 54.4 

6 APR 1977 Be 31.3 1 JUN 1977 Be 55.9 

6 APR 1977 Be 34.8 24 AUG 1977 Be 40.6 

20 APR 1977 Be 57.2 

Short nose Sturgeon 

.Si!& Length Date Site Length 

20 APR 1977 Be 36.2 16 NOV 1977 Be 27.2 

Biomass of fish followed the same generalized trends as 

abundance, with white perch accounting for 36% of the total 

biomass while hogchoker contributed 27%. Atlantic tomcod 

represented only 4% of the total biomass, although they 

constituted 18% of the total abundance (Table V-5). 

(ii) Surface Trawls 

Of the 1,257 fish collected in surface trawls in the river, 

810 or 64% were bay anchovy; this species was followed in 

dominance by blueback herring (26%) (Table V-6). Although 

bay anchovy represented a significant portion of the popula

tion numerically, it accounted for less than 11% of the 

total biomass (Table V-7). 

The same trend was demonstrated in Bowline Pond, where the 

bay anchovy represented 72% of the abundance (Table V-B) and 

V-8 

Lawler, Matusky ffif Skelly Engineers 
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ORANGE & ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

BIOMASS AND PERCE~T COMPOSITION OF COMBINED COLLECTIONS 

BOwLINE VICINITY BOT. TRAWLS 

JAN FEB MAR APR MAY JUN 
SPECIES GM. PCNT GM. PCNT GM. PCNT GM. PCNT GM. peNT GM. PCNT 

ALEWIFF NOT SAMPLED .00 .0 .00 .0 .00 .0 364.10 .9 195.10 .2 
A";: RIC A ~j t: EL NCT SAMPLED .00 .0 43.50 .3 558.20 2.7 1157.40 3.0 2293.00 2.9 
A""E'UCA'j SHAD NOT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 
ArLA,HIC ME~mAOEN rWT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 429.80 .5 
ATLA~TIC STU~GEC~ NOT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 
ATLA:~TIC 10MCOD "JOT SA~lPLED 2281.40 9.6 821.10 5.6 1235.70 5.9 1246.37 3.2 5737.83 7.3 
EAY A':C11C'VY NOT SAMPI!=O .00 .0 ·00 .0 .00 =0 :00 .0 27.50 .0 
8L~EdACK tEq~ING NOT SAM1>lED .00 .0 .00 .0 .00 .0 .00 .0 12.50 .0 
Bltll:FISH NOT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 4.50 .0 
OJ'''',, .... 2LiLL"t"~D ~lOT SM~PLED .00 .0 311.70 2.1 1016.20 4.9 294.60 .8 415.00 .5 
Cl~? NOT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 9105.00 11.5 
FGURS~I~~ STICKLEBACK NOT SAMPLED .00 .0 .00 .0 .70 .0 .00 .0 .00 .0 
SlllA:'.J SHAD NOT SMIPLED .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 
GGLOFISH NOT SAr"~LED .00 .0 779.00 5.3 .00 .0 .00 .0 2406.00 3.0 
HCC,CH8KC";{ NOT SAMPLED 25.70 • 1 348.70 2.4 6560.00 31.3 10658.70 21.5 3031.60 3.8 
t'U"PKINSt:::O NOT SAI~PLED .co .0 .00 .0 139.50 .7 365.20 .9 164.00 .2 
RA IN80 .... S .... El T NOT SAMPLED 56.60 .2 19.10 .1 .00 .0 5.80 .0 4.19 .0 
s~,c:"{ l,a':SE: S rURGEO'l (~OT SAMPLED .co .0 .00 .0 .00 .0 .00 .0 .00 .0 
SPCT NOT SAMPLED .co .0 .00 .0 .00 .0 .00 .0 .00 .0 
SPCTTAIL SHINER NOT SAMPLED .00 .0 24.60 .2 86.50 .4 140.30 .4 .00 .0 
STRPED OASS NOT SAMPL~D 14450.00 60.5 192.60 1.3 88.30 .4 2427.00 6.3 1810.20 2.3 
Su~ .. ~£~ FLLUNOER NOT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 
Tf.SStLLATfO DARTER NOT SMIPLED 22.50 .1 28.00 .2 4.70 .0 .00 .0 .00 .0 
WEAKFISH NOT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 
wHITE ~ASS NOT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 
wHITE CAn-ISH NCT SAMPLED 3.90 .0 1673 .60 11.4 1010.30 4.8 1084.10 2.8 5660.90 7.2 
wH ITt PERCI-! NOT SAMPLED 7035.00 29.5 10232.60 69.6 10035.74 48.0 19716.50 50.9 47574.30 60.3 
WHITE SUCKER NOT SAMPLED .00 .0 .00 .0 189.50 .9 1199.00 3.1 .00 .0 
YELLOW Pi::RCH NOT SAMPLED .00 .0 233.90 1.6 .00 .0 62.10 .2 73.50 .1 

TOTAL 23875.10 14708.40 20925.34 38721.17 18944.92 

l ( ( ( ( [ I [ [ [ [ [ [ t [ '- [ { [ 
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ORANGE & ROCKLAND UTILITIES. INC. 
1977 AQUATIC ECOLO~Y STUDIES 

BIOMASS AND PERCENT COMPOSITION OF COMBINED COLLECTIONS 

BOWLINE VICINITY BOT. TRAWLS 

JUL AUG SEP OCT NOV DEC TOTAL 
::~ECIES GM. P::;"H GM. peNT GM. PCNT GM. PCNT GM. peNT GM • PCNT GM. PCNT 

:.LE;;IfE 67.20 .2 3.BO .0 2.20 .0 28.80 • 0' 1.50 .0 .00 .0 668.10 .11 
A~;t;nc,,:,~ EEL 1794.00 4.3 144.80 .2 440.90 .5 3380.CO 3.3 2258.80 2.2 15.10 .2 12086.30 2.05 
AI-'E;q::~:~ SHA;) 96.10 .2 5.00 .0 .00 .0 81.10 .1 4.30 .0 .00 .0 181.10 .03 
ArLA~rIC ~[NHA E~ .00 .0 .00 .0 .00 .0 .co .0 .00 .0 .00 .0 47.9.80 .07 
A r u'n I:: ~ TU,{G O~ .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 .00 .00 
Af L.\-JT ! C r (J~: :: 0 789d.07 18.9 53l:l.70 .8 65.60 .1 544.60 .5 3142.82 3.0 614.20 7.5 24126.39 4.09 
e.}I.Y 1 .... ~:':H:.;Vy 255.43 .6 60.97 .1 93.75 .1 12.86 .0 .00 .0 .00 .0 450.51 .08 
bLUE~ACK F.ER~ING 3.00 .0 .00 .0 .00 .0 5.20 .0 1.50 .0 .00 .0 22.20 .00 
CU .. [F I SH 249.50 .6 199.90 .3 285.00 .3 .00 .0 .00 .0 .00 .0 738.90 .13 
P'Q.(,,:, 5ULLHt:AO .00 .0 303.30 .4 .00 .0 1174.20 1.7 683.30 .1 .00 .0 4798.30 .81 
c,~~p .00 .0 9183.40 13.4 11350.00 13.2 .co .0 .00 .0 .00 .0 29638.40 5.03 
FCLR$? r'lI: S T IC'<Lt:BACK .00 .0 .00 .0 .00 .0 .00 .0 .00 .'0 .00 .0 .70 .00 
~ I nA~fl SH.l.O .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 51.00 .7 57.00 .01 
CCl()FISH 1948.70 4.7 .00 .0 .00 .0 .00 .0 1104.00 1.6 .00 .0 6837.70 1.16 
H:SCHOKr:~ 851.00 2.0 7446.70 lC.9 lt158.40 13.0 50593.50 49.0 68793.60 65.6 1772.10 21.7 161240.00 27.35 
Pt,;~'PK U:Sc£:1 20.70 .0 .00 .0 164.40 .2 1893.60 1.8 258.60 .2 .00 .0 3006.00 .51 
R,', H5Ui'! S'it=L T 12.41 .0 .20 .0 .00 .0 111.90 .1 .00 .0 .00 .0 210.20 .04 
S!;P, r\cs~ STURGEO~ .00 .0 .00 .0 .00 .0 .00 .0 88.40 .1 .00 .0 88.40 .01 
~PC:T 2326.813 5.6 34769.50 50.8 35368.62 41.1 7169.10 6.9 2754.25 2.6 .00 .0 82388.35 13.97 
SOCTT.\IL SHI'!ER .00 .0 .00 .0 .00 .0 79.10 .1 97.60 .1 103.80 1.3 531.90 .09 
5H(!?:~ UASS 701.00 1.7 58'1.00 .9 114.54 .2 431.20 .4 '639.90 .6 45.50 .6 21549.24 3.66 
SUM;~::~ FLlUNDEQ .00 .0 77 .30 .1 .00 .0 .00 .0 .00 .0 .00 .0 77.30 .01 
TE5S:LL4rSD ~AKTER .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 4.90 .1 60.10 .01 
IIEAKfIS!-l .10 .0 133.80 .2 623.44 .7 .00 .0 .00 .0 .00 .0 151.34 .13 
.. I IT[ G.ASS .00 .0 .00 .0 .00 .0 .CO .0 9.20 .0 .00 .0 9.20 .00 
ItHITE CATFIS.H 323.30 .8 1439.00 2.1 5718.18 6.6 3348.30 3.2 3597.70 3.4 1540.40 18.9 25399.68 4.31 
w~ITE PE,~CH 25130.78 60.1 13515.29 19.8 20594.38 23.9 33427.30 32.4 20649.10 19.1 2696.30 33.0 210601.29 35.72 
hH I TE SUCKER .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 1312.40 16.1 2700.90 .46 
YELLen .. Pt~CH 103.60 .2 .00 .0 .00 .0 281.50 .3 148.90 .1 .00 .0 903.50 .15 

TCTAL 41782.37 68410.66 86039.41 103162.26 104839.47 8162.30 589571.40 
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'I'ABLE v-6 

ORANGE & ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

ABUNDANCE AND PERCENT COMPOSITION OF COMBINED eOLLECTICNS 

SURFACE TRAWLS IBe,BIOI 

FEB MAR APR 

3/15177 

MAY JAN 
NO. PCNT NO. POH NO. PCNT NO. PCNT NO. peNT 

NOT SAMPLED 0 .0 0 .0 0 .0 0 .0 
NCT SAMPLED C .0 0 .0 0 .0 0 .0 

NOT SAMPLED C .0 0 .0 0 .0 2 100.0 
NOT SA~PLEO C .0 0 .0 0 .0 0 .0 

NOT SAMPLED 0 .0 0 .0 0 .0 0 .0 

NCT SA~PLEO 0 .0 0 .0 0 .0 0 .0 

NOT SAI1PLED 0 .0 0 .0 0 .0 0 .0 

NCT SAMPLED C .0 0 .0 0 .0 0 .0 
NOT SAMPLEO 0 .0 0 .0 0 .0 0 .0 

NCT SA/I,PLED 0 .0 0 .0 0 .0 0 .0 

NOT SAMPLED 0 .0 0 .0 1 8.3 0 .0 

NOT SAMPLED C .0 3 100.0 11 91.7 0 .0 

0 3 12 2 

JUL AUG SfP OCT NOV 
NO. PCNT NO. peNT NO. PCNT NO. PCNT NO. PCNT 

1 .3 0 .0 0 .0 3 5.7 2 5.4 
44 12.4 14 3.1 0 .0 12 22.6 0 .0 

0 .0 0 .0 0 .0 0 .0 0 .0 
61 17. 1 431 95.1 303 92.4 10 18.9 0 .0 

247 69.4 7 1.5 20 6.1 28 52.8 26 70.3 
1 .3 1 .2 0 .0 0 .0 0 .0 
0 .0 0 .0 4 1.2 0 .0 0 .0 
1 .3 0 .0 0 .0 0 .0 1 2.7 
0 .0 0 .0 0 .0 0 .0 1 2.7 
0 .0 0 .0 1 .3 0 .0 0 .0 
0 .0 0 .0 0 .0 0 .0 5 13.5 
1 .3 0 .0 0 .0 0 .0 2 5.4 

356 453 32.8 53 37 

[ [ [ I: [ f ( [ [ ( 

JUN 
NO. PCNT 

0 .0 
0 .0 
1 14.3 
5 71.4 
0 .0 
0 .0 
0 .0 
0 .0 
0 .0 
0 .0 
0 .0 
1 14.3 

7 

DEC TOTAL 
NO. peNT NO. peNT 

0 .0 6 .48 
0 .0 70 5.57 
0 .0 3 .24 
0 .0 810 64.44 
0 .0 328 26.09 
0 .0 2 .16 
0 .0 4 .32 
4 66.7 6 .48 
0 .0 1 .08 
0 .0 1 .08 
0 .0 6 .48 
2 33.3 20 1.59 

6 1257 

[ [ [ [ 
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TABLE V-7 

ORA~GE & ~OCKLAND UTILITItS. INC. 
1977 AQUATIC ECOL8GY STUDIES 

BIO~ASS AND PERCE~T COMPOSITION OF COMBINED COLLECTIONS 

SuRF/lCE TRAWLS (8C.8Iol 

JAN FEB MAR APR MAY JUN 
S~ECIES GM. PCNT GM. PCNT GM. PCNT GM. PCNT GM. PCNT GM. PCNT 

lLtwIFf NOT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 
A"ERICAN SHAD NCT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 
MLA:"T Ie TCMCOD NOT SAMPLED .00 .0 .00 .0 .00 .0 1.20 100.0 1.00 1.2 
o!y :':;CH':.;VY II:OT SA~?LED .00 .0 .00 .0 .00 .0 .00 .0 16.80 20.0 
b L U t J.\ C ><. I: ERR I NG NOT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 
ti..Li:r.IS~ NCT SAM~LED .00 .0 .00 .0 .00 .0 .00 .0 .co .0 
l-:GCt-<~,i<'E'? NUT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 
R!\ !:.2C~·; ..>t-",EL T NCT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 
S TR I?i::D j;\SS NOT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 
Id::hKF! S NCT SAMPLED • DO .0 .00 .0 .00 .0 .00 .0 .00 .0 
.. ~jH C if-ISH NOT ::'AMPLED .00 .0 .00 .0 137.70 23.8 .00 .0 .00 .0 
,,:! r!C ;' .::':H , :-';CT S.\MPLED .00 .0 184.80 100.0 441.40 76.2 .00 .0 66.20 78.8 

7CHL .00 184.80 579.10 1.20 84.00 

JUL AUG SEP OCT NOV DEC TOTAL 
S"ECIES GM. PCNT GM. PCNT GM. PCNT GM. PCNT GM. PCNT GM. PCNT GM. PCNT 

ALEWIFe 1.'10 .5 .00 .0 .00 .0 16.40 13.2 11.80 2.1 .00 .0 30.10 1.29 
A~'tRICAN SHAD 68.40 19.0 34.30 20.9 .00 .0 56.10 45.1 .00 .0 .00 .0 158.80 6.80 
AHA'HIC TOMCCD .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 2.20 .09 
SAY M;CHCVY 71.68 19.9 60.90 37.2 100.18 47.6 4.00 3.2 .00 .0 .00 .0 253.56 10.86 
bLUtDACK HERRING 152.99 42.5 7.9C 4.8 27.80 13.2 48.00 38.6 34.60 6.1 .00 .0 271.29 11.62 
BLUi::FISH 5.50 1.5 60.80 37.1 .00 .0 .00 .0 .00 .0 .00 .0 66.30 2.84 
HOGCHCKER .00 .0 .00 .0 80.60 38.3 .00 .0 .00 .0 .00 .0 80.60 3.45 
RA IlIbCW SI-'FL T .40 • 1 .00 .0 .00 .0 .00 .0 3.30 .6 8.10 13.0 11.80 .51 
STRIPED BASS .00 .0 .00 .0 .00 .0 .00 .0 81.40 14.4 .00 .0 81.40 3.49 
\o.[AKFISH .00 .0 .00 .0 1.70 .8 .00 .0 .00 .0 .00 .0 1.70 .01 
hHIli: C~irISH .00 .0 .co .0 .oc .0 .CO .0 3313.60 59.8. .00 .0 476.30 20.39 
.. :' I TE .... t~CH 58.90 16.4 .00 . .0 .00 .0 .00 .0 96.10 17.0 54.10 87.0 901.50 38.60 

ruTAL 35~.17 163.90 210.28 124.50 565.80 62.20 2335.55 
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SPECIES 
ALE'tllf-E 
A~E~ IS.~~ SHAD 
ATL'\\TlC TCMeOD 
BhY !'<CI-'CVY 
flL\)t:3:'CK f',ERRIN:; 
GlllAKJ Sc-AD 
RAI:'<JCW S~ELT 
SPCTU,IL SHI:.ER 
ST~I?Ef) "ASS 
"HITe CATFISH 
.,hire ?f:~CH 

TOTAL 

SPECIES 
ALEWIFE 
AM1::RIC,01;4 SHAD 
ATLANTIC TOMCOO 
SAY ANCHOVY 
BLUEBACK HERRING 
G I HARD SHAD 
R.' INBC .. S:-lEL T 
SPCTTAll SHPlER 
STRIPED clASS 
WHITE CATf-ISH 
WI-' IT E PE'~C H 

TOTAL 

{ ( [ 

:_-..32 Y· .. ·8 

ORA~GE & ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

ABUNDANCE AND PERCENT COMPOSITION FOR SURFACE TRAWL 
AT STATION bP 

JAN FEB MAR APR 
NO. PCNT NO. PCNT NO. peNT NO. PCNT 

NOT SAMPLED NOT SA~PLED 0 .0 0 .0 
NOT SAMPLED NOT SA~PLED 0 .0 0 .0 
NUT SAMPLED NOT SAI'PLEO 0 .0 0 .0 
t\OT SAMPLED NOT SAl' PLED 0 .0 0 .0 
NOT SAMPLEO NUT SAI'PLED 0 .0 0 .0 
NCT SAMPLED NCT SA~PLtD 1 14.3 0 .0 
NOT SAMPLED NOT SAI'PLED 0 .0 5 50.0 
NOT SAMPLED NOT SAl/PLED 0 .0 1 10.0 
NOT SAMPLED NUT SAI'PLEO 0 .0 0 .0 
NOT SAMPLED NCT SAP'PLEC 0 .0 0 .0 
NOT SAMPLED NOT SA~~LEO {, S5.7 .. 4Q.0 

7 10 

JUL AUG SEP OCT 
NO. peNT NO. peNT NO. peNT NO. peNT 

0 .0 2 .4 0 .0 0 .0 
21 48.8 9 1.6 0 .0 1 .8 

0 .0 0 .0 0 .0 0 .0 
16 37.2 549 97.9 12 100.0 16 13.2 

6 14.0 1 .2 0 .0 104 86.0 
0 .0 0 .0 0 .0 0 .0 
0 .0 0 .0 0 .0 0 .0 
0 .0 0 .0 0 .0 0 .0 
0 .0 0 .0 0 .0 0 .0 
0 .• 0 0 .0 0 .0 0 .0 
0 .0 0 .0 0 .0 0 .0 

43 561 12 121 

[ [ [ !. [ [ (' [ 

COLLECTIONS 

MAY JUN 
NO. PCNT NO. PCNT 

0 .0 0 .0 
0 .0 0 .0 
0 .0 1 33.3 
0 .0 1 33.3 
0 .0 1 33.3 
0 .0 0 .0 
0 .0 0 .0 
0 .0 0 .0 
0 .0 0 .0 
0 .0 0 .0 
0 .0 0 .0 

0 3 

NOV DEC TOTAL 
NO. peNT NO. peNT NO. peNT 

23 34.3 0 .0 25 3.02 
0 .0 0 .0 31 3.74 
0 .0 0 .0 1 .12 
0 .0 0 .0 594 71.74 

38 56.7 0 .0 150 18.12 
4 6.0 1 25.0 6 .72 
0 .0 2 50.0 7 .85 
0 .0 0 .0 1 .12 
1 1.5 0 .0 1 .12 
0 .0 1 25.0 1 .12 
1 1.5 0 .0 11 1.33 

67 " 828 

[ [ '- [ r [ 



less than 2% the total biomass (Table V-9) collected in 

surface trawls. 

pond collection. 

(iii) Seines 

Blueback herring represented 18% of the 

During 1977, the shallow water areas along the west side of 

the Hudson River adjacent to the Bowline plant contained a 

fish community composed primarily of white perch, striped 

bass, bay anchovy, and blueback herring (Table V-10), while 

the Bowline Pond community was composed primarily of blue

back herring, banded killifish, American shad, pumpkinseed 

sunfish, spottail shiner, and redbreasted sunfish (Table 

V-ll) . Essentially the same species assemblages were 

present at the river and pond stations, although the commun

ity structure exhibited different dominant species. 

Carp provided the major biomass component for both the river 

(41%) (Table V-12) and pond (35%) (Table V-13) seine collec

tions, although this taxon represented less than 1% of the 

abundance in either the river or the pond seine collections. 

White perch, pumpkinseed sunfish, and redbreasted sunfish 

contributed approximately 30% of the biomass of river and 

pond seines. 

c. Spatial Variations 

Catch per effort data, rather than the actual numbers or weight 

of fish collected, were employed in the comparison of spatial 

variations in order to correct for unequal sampling effort and 

to allow for future comparisons of abundance between stations, 

months, and years. 

V-9 

Lawler9 Matusky I&f Skelly Engineers 
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r::ABLE V··9 

ORANGE & ROCKLAND UTILITIES. INC. 
1977 AQUATIC ECOLOGY STUDIES 

BIOMASS AND PERCENT COMPOSITION FOR SURFACE TRAWL COLLECTIONS 
AT STATION BP 

JAN FEB MAR APR MAY JUN 
SOECIES GM. PCNT GM. PCNT GM. PCNT GM. PCNT GM. PCNT GM. PCNT 

ALEWIFE NOT SAMPLED NOT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 
AIo!ERICA\I SHAD NOT SAMPLED NOT SA~PLED .00 .0 .co .0 .00 .0 .00 .0 
AHA'lTI:: TOMCOD NOT SAMPLED NOT SAMPLED .00 .0 .00 .0 .00 .0 3.30 23.9 
eAy AilCHOVY NOT SAMPLED NCT SA"PLED .00 .0 .co .• 0 .oc .0 1.60 11.6 
BLUEi:lACK r.:;RI{ING NOT SAMPLED NCT SA~PLED .00 .0 .00 .0 .00 .0 8.90 64.5 
G(llA~O SHAD NOT SAMPLED NOT SA.,PLED 535.60 67.8 .CO .0 .00 .0 .00 .0 
RA! NBOw S~:[L T NUT SAMPLED NOT SAMPLED .00 .0 12.20 6.7 .00 .0 .00 .0 
S PC TT A I L SH I NE R NOT SA~'PLED NOT SA/oIPLED .00 .0 2.90 1.6 .00 .0 .00 .0 
STRiPED tlASS NiH SAMPLED NOi 5Ai-1FLEO .00 .0 .00 .0 .00 .0 .00 .0 
loiI·iITE CATFISH NOT SAMPLED NOT SA"PLEO .00 .0 .CO .0 .00 .0 .00 .0 
~HITE PEr!.CH NOT SAMPLED NOT SAMPLED 254.10 32 .2 166.00 91.7 .00 .0 .00 .0 

feTAL 189.10 181.10 .00 13.80 

JI,!L AUG SEP OCT NOV DEe TOTAL 
SPf-CIES GM. PCNT GH. peNT GM. PCNT GH. PCNT GM. peNT GM. peNT GM. PCNT 

ALEWIFE .00 .0 4.30 9.7 .00 .0 .00 .0 78.80 43.1 .00 .0 83.10 5.7i 
MolER ICAt-j SHAD 24.00 85.6 18.90 42.6 .00 .0 3.60 2.7 .00 .0 .00 .0 46.50 3.20 
AHANT IC rOMCOD .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 3.30 .23 
BAY ANCHOVY .19 2.8 20.40 45.9 .43 100.0 4.10 3.0 .00 .0 .00 .0 27.32 1.88 

. 8LUEBACK HERRING 3.24 11.6 .80 1.8 .00 .0 121.30 94.3 44.80 24.8 .00 .0 185.04 12.72 
GIZZARD SHAD .00 .0 .00 .0 .00 .0 .00 .0 26.20 14.5 43.70 53.5 605.50 41.62 
kAINtlOW SMELT .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 4.80 5.9 17.00 1.17 
SPOTTAIL SHINER .00 .0 .00 .0 .00 .0 .co .0 .00 .0 .00 .0 2.90 .20 
STRIP!:D [lASS .00 .0 .00 .0 .00 .0 .co .0 27.90 15.5 .00 .0 27.90 1.92 
WhITE CAfFISH .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 33.20 40.6 33.20 2.28 
"H.I TE PER;:'H .00 .0 .00 .0 .00 .0 .co .0 2.80 1.6 .00 .0 422.90 29.07 

TGTAL 28.03 44.40 .43 135.00 180.50 81.70 1454.66 

[ [ [ ( l [ [ ( ( l I: [ I: I [ r [ [ [ 



'I'ABLE V-IO 

ORA~GE & ROCKLAND UTILITIES. INC. 
1977 AQUATIC ECOLOGY STUOIES 

ABUNDANCE AND PERCE~T COMPOSITION OF COMBINED COLLECTICNS 

eCWLINE RIVER SEINES 

JAN FEB MAR APR MAY JUN 
S!>I=CI~S NO. peNT NO. PCNT NO. peNT NO. peNT NO. PCNT NO. peNT 
ALEwIFE NCT SA~PLEO 0 .0 0 .0 1 2.9 6 4.9 2 .2 
.\~·t;nCA-': EEL NOT SAr~PlED 0 .0 2 1.3 1 2.9 0 .0 2 .2 
A'T ~ 1CI\:>.; ~HAD :4CT SAMPLED 0 .0 c .0 0 .0 0 .0 6 .7 
ATL~~TIC ~ENHADEN NOT SA~IPLED 0 .0 0 .0 0 .0 0 .0 0 .0 
ATL~~TIC ~~EOLEFI~H NOT SAMPLED 0 .0 c .0 0 .0 0 .0 0 .0 
ATLA~TIC ~ILVE~SIJE NOT SM1PLCD C .0 0 .0 0 .0 0 .0 0 .0 
t.TlA:·~TIC lOM(.;JD NCT SA~PLED C .0 0 .0 0 .0 6 4.9 19 2.3 
BM,Ct':l: KILLIFISH NOT SAMPLED 0 .0 1 .7 2 5.1 0 .0 9 1.1 
BAY M.CI-i":'VY NOT SAMPLED 0 .0 0 .0 0 .0 0 .0 242 29.5 
CLUcG~CK HE~~I~G NOT SAMPLED C .0 0 .0 0 .0 14 11.5 41 5.0 
tlLU::::=I S!-' NOT SAMPLED C .0 C .0 0 .0 0 .0 50 6.1 
ElUl:::;ILL r·lOT SI\/>:PLED 0 .0 0 .0 0 .0 0 .0 0 .0 
CARP NCT SAMPLED 0 .0 0 .0 3 8.6 0 .0 1 .1 
C~EVAlLc JACK NOT SAt'.PLED 0 .0 0 .0 0 .0 0 .0 0 .0 
fOUR~PI~~ STICKLE6ACK NCT SAMPLEC 0 .0 0 .0 0 .0 0 .0 0 .0 
GILL4RD SitAD NOT SAI~PLED 0 .0 0 .0 0 .0 0 .0 0 .0 
GrL:):~·, SHl~ER .'lOT SAMPLED 0 .0 2 1.3 2 5.7 4 3.3 1 .1 
GL'lCFISH NUT SM1PlEf) 0 .0 2 1.3 0 .0 0 .0 1 .1 
H~GChC'K!::;:: NCT SAMPLED 0 .0 c .0 0 .0 1 .8 0 .0 
~:U:-t,~ 1 C. "J; NOT SAI~PLED 0 .0 1 .1 0 .0 0 .0 0 .0 
,jL:~Tr-E:\," PIPeFISH NOT SAt-IPLEO 0 .0 0 .0 0 .0 0 .0 0 .0 
Pl'''IP!< P:SU"i) NOT SAMPLED 0 .0 91 65.1 2 5.7 16 13.1 9 1.1 
RA I :-"5(j\~ :'~"H T rlOT SAMPLED 0 .0 2 1.3 1 20.0 2 1.6 1 .1 
~~DC~tAST SUNFISH NOT SAMPLED a .0 14 9.4 1 2.9 36 29.5 4 .5 
~CUGH SILV~RSIDE r .. UT SAr·1PLED 0 .0 0 .0 0 .0 0 .0 16 1.9 
SPOT NOT SM"'PLED 0 .0 0 .0 0 .0 0 .0 0 .0 
socrr:,IL SHINER NOT SAMPLED 0 .0 20 13.4 6 11.1 19 15.6 97 11.8 
sn.1P~:(1 t),\S5 NCT SAt-'PLF.D 0 .0 1 .7 0 .0 0 .0 58 7.1 
STqIP!:O MellET NOT SAl4PLED 0 .0 0 .0 0 .0 0 .0 0 .0 
TESSELlATEO OARrER NOT SA~PLED 1 5e.o 6 4.0 6 11.1 3 2.5 5 .6 
TI:Eh~TE~ SILVERSIDE NOT SAMPLED 0 .0 0 .0 0 .0 0 .0 0 .0 
wHITE Ct\rF!SH NOT SAMPLED 0 .0 0 .0 0 .0 0 .0 1 .1 
IohI r6 ?PCH NOT SAMPLED 0 .0 1 .7 4 11.4 11 9.0 256 31.2 
wHITE SUCi'.!:R NOT SAMPLED 1 5e.o 0 .0 0 .0 2 1.6 0 .0 
valCl" P-=~·:CH NOT S A/I,PL ED 0 .0 0 .0 0 .0 2 1.6 0 .0 

fCTAl 2 149 35 122 821 
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ORANGE & ROCKLAND UTILITIES. INC. 
1911 A~UATIC ECOLOGY STUDIES 

ABUNDANCE A~D PERCENT COMPOSITION OF COMBINED COLLECTICNS 

eCWLINE RIVER SEINES 

JUl AUG SEP OCT NOV DEC TOTAL 
S:>E:Ct!:$ NO. PC~T NO. peNT NO. PCNT NO. peNT NO. PCNT NO. PCNT NC. PCNT 
ALEwIFE 0 .0 41 3.3 0 .0 1 .1 0 .0 0 .0 51 1.14 
A~'=~ IC .... '\J EEL 0 .0 1 .1 0 .0 0 .0 0 .0 0 .0 6 .13 
A~'E~ l;:A~ SHAJ 130 20.1 137 11.2 45 11.2 93 10.1 0 .0 0 .0 411 9.19 
ATLANTIC MFNHADE~ 1 .2 0 .0 0 .0 0 .0 0 .0 0 .0 1 .02 
ATLANTIC HEEDLEFISH 1 .2 0 .0 0 .0 0 .0 0 .0 0 .0 1 .02 
ATLA~rlC SIlVCRSIDE 2 .3 19 1.5 15 3.7 0 .0 0 .0 0 .0 36 .81 
ATLA'H Ie TC~,CCO 0 .0 1 .1 0 .0 0 .0 0 .0 0 .0 26 .58 
dM;Oti) r<.ILLlFISH 1 1.1 14 1.1 15 3.7 9 1.0 2 1.5 1 12.5 60 1.34 
e ... y A',":H.:,,"Y a .0 439 35.8 14 18.4 1 • 1 0 .0 0 .0 756 16.91 
tlUJi:d\C,< ~:E:q~I'<G 38 5.9 27 2.2 47 11.1 679 13.1 50 36.5 0 .0 896 20.04 
BLUEFISH 84 13.0 17 1.4 3 .1 0 .0 0 .0 0 .0 154 3.45 
Fllt)I:SILL n n 1 .1 0 .0 2 .2 1 .7 0 .0 4 .09 v .v 
c.~qf> 1 .2 2 .2 C .0 0 .0 0 .0 0 .0 1 .16 
CRE:VALl.[ JACK. 0 .0 1 .1 0 .0 0 .0 0 .0 0 .0 1 .02 
rnURsrI~E STICKLEBACK 1 .2 C .0 0 .0 0 .0 0 .0 0 .0 1 .02 
GIllA~8 :'H.~D 0 .0 0 .0 0 .0 0 .0 21 15.3 2 25.0 23 .51 
G(lLDE~i Sr.lNER 0 .0 0 .0 0 .0 1 .1 0 .0 0 .0 10 .22 
G~LDFISH 0 .0 4 .3 0 .0 0 .0 0 .0 0 .0 1 .16 
t-eGCI-'C:K::~ 0 .0 1 .1 0 .0 0 .0 0 .0 0 .0 2 .04 
I'UMMICHO·:; 0 .0 1 .1 C .0 0 .0 0 .0 0 .0 2 .04 
NQ~TH~~~ rIP~FlSH 0 .0 5 .4 3 .7 0 .0 0 .0 0 .0 8 .18 
PU"iPK I ~;S:':::D 4 .6 0 .0 1 .2 6 .7 3 2.2 0 .0 138 3.09 
RI\INa:." :;t"EU 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 12 .27 
~EDDRE4ST SUNFISH 12 1.9 5 .4 5 1.2 4 .4 3 2.2 0 .0 '84 1.86 
Rl'UGH SILVERSIDE 1 .2 0 .0 9 2.2 0 .0 0 .0 0 .0 26 .58 
SPCT 0 .0 ' 21 1.1 4 1.0 0 .0 0 .0 0 .0 25 .56 
SPOTLUL SHINER 47 1.3 33 2.7 8 2.0 29 3.1 6 4.4 2 25.0 2b1 5.91 
STRIPlD DASS 147 22 .8 223 18.2 152 31.8 83 9.0 43 31.4 3 37.5 110 15.88 
STRIPED ~!ULLEr 0 .0 0 .0 2 .5 0 .0 0 .0 0 .0 2 .04 
Tr.SScLLhT[O DARTc~ 3 .5 2 .2 0 .0 0 .0 0 .0 0 .0 26 .58 
TInthATE~ S!LVERSIDE 0 .0 0 .0 0 .0 0 .0 1 .7 0 .0 1 .02 
WHITE CATFISH 0 .0 3 .2 C .0 0 .0 1 .7 0 .0 5 .11 
r:~1 I TE PE<CH 161 25.9 225 18.3 18 4.5 13 1.4 6 4.4 0 .0 101 15.68 
wHTt SUl.Kf~ 0 .0 0 .0 1 .2 0 .0 0 .0 0 .0 4 .09 
vtLLO .... Pt:,~CH 0 .0 4 .3 0 .0 0 .0 0 .0 0 .0 6 .13 

TOTAL 646 1221 402 921 137 8 4470 

I: f ( r , ( t [ I: f ( [ [ [ r [ ( [ 



7.l\BLE V' ,II 

OR~NGE & ROCKLAND UTILITIES. INC. 
1977 AQUATIC ECOLOGY STUDIES 

ABUNDANCE AND PERCENT COMPOSITION OF CO~BINEO COLLECTIONS 

BC~LINE PO~D SEINES 

JAN FEB MAR APR MAY JUN 
SOECIES NO. peNT NO. PCi'4T NO. PCNT NO. PCNT NO. PCNT NO. peNT 
ALEWIFE NOT SAMPLED C .0 1 .6 3 2.1 8 2.4 0 .0 
AH:n::A~' eEL NOT SAMPLED 0 .0 1 .6 1 .7 0 .0 5 .4 
A,'1E~IC.A:J SHAlJ .~OT SAMPLED 0 .0 0 .0 0 .0 0 .0 2 .2 
ATLA~rI: ~t:NHAJEN NOT SM1PLED 0 .0 0 .0 0 .0 0 .0 1 .1 
ATLA\TIC ~:ECLEFISH NCT SA~PLED 0 .0 0 .0 0 .0 0 .0 0 .0 
ATLA~TI: ~ILVE~SIDE NOT SM1PL::D c .0 0 .0 0 .0 0 .0 0 .0 
AflM.TIC TG~CCD NOT SAMPLEC 1 14.3 1 .6 0 .0 1 .3 34 2.9 
BM:OE:O KILLIFISH NOT SAMPLED 4 57.1 25 15.6 37 25.5 24 1.1 38 3.2 
BAY A:;CHuVY NCT SAMPLED C .0 0 .0 0 .0 0 .0 24 2.1 
BLLEeA:K hER~ING NUT SAMPLE;) 0 .0 C .0 0 .0 23 6.8 44 3.8 
BlljEFI~H NCT SAMPLED 0 .0 0 .0 0 .0 0 .0 64 5.5 
BLUE:;lLL NOT SA;~PLED 0 .0 1 .6 0 .0 3 .9 1 .1 
B;l.OIl:-'; i3ULLhEAD ,~OT St.MPLCC 0 .0 0 .0 0 .0 0 .0 2 .2 
CAR? NOT SAMPLED 0 .0 1 .6 0 .0 1 .3 6 .5 
C n,M;~C~i St-f I 'IE R NOT SAMPLED 0 .0 0 .0 0 .0 0 .0 0 .0 
.:11 ZlA':lO ~hAD NOT SAMPU::D 0 .0 2 1.3 0 .0 0 .0 0 .0 
GOLDE'j 51-' I'Hot< NOT SAf~PLED 0 .0 12 7.5 1 .7 11 3.2 75 6.4 
:;UOFISH ;~CT SAMPLED 0 .0 3 1.9 1 .7 1 .3 2 .2 
h(IGCI-'SKEK NOT SAMPLED 0 .0 0 .0 0 .0 0 .0 0 .0 
LA~::;:::~'rurH OASS i~OT SAMPLED C .0 0 .0 1 .7 0 .0 3 .3 
LEPIJM I S S~ NCT SAMPLED C .0 1 .6 0 .0 0 .0 0 .0 
MU"'r-'lSHG'; NGT SAMPLED 0 .0 1 .6 0 .0 0 .0 1 .1 
NrRTH:R~ PioEFISH ~WT SAMPLED 0 .0 0 .0 0 .0 0 .0 0 .0 
?lJMPK I~StEJ NOT SAMPLED 0 .0 32 20.0 20 13.8 55 16.2 199 17.0 
i{1; Ij~3G\; S~:r:L T I~GT SAMPLED 0 .0 B 5.0 36 24.8 5 1.5 0 .0 
R~ce~EAsr SU~FISH ;~OT SAMPLED '0 .0 23 14.4 15 10.3 53 15.6 157 13.4 
ROU3H SILVERSIOE !'JCT SM~PLED 0 .0 0 .0 0 .0 0 .0 29 2.5 
SPCT NOT SAMPLED 0 .0 0 .0 0 .0 0 .0 0 .0 
S:>OTTAIL SHINER NOT SAMPLED 0 ·.0 18 11.3 10 6.9 62 18.2 134 11.5 
ST~IP~D o,ASS NOT SAMPLED 0 .0 6 3.8 1 .7 0 .0 36 3.1 
TESSELLAIE~ DARTeR ~WT SAMPU;C 1 14.3 10 6.3 18 12.4 25 7.4 37 3.2 
TIDEhATE~ SILVERSIOE NJT SAMPLED 0 .0 c .0 0 .0 c .0 0 .0 
ilf-'ITt ':!'IrrISH NOT SAMPLED 0 .0 0 .0 0 .0 0 .0 0 .0 
\<-IIITt PUCH NOT SAMPLE:D 1 14.3 13 tI.I 1 .7 68 20.0 271 23.2 
.... I·IT:: SU:KER NCT SAMPLED 0 .0 0 .0 0 .0 0 .0 3 .3 
YFLLCW PcP,SH NCT SAMPLED 0 .0 1 .6 0 .0 0 .0 2 .2 

lUT AL 7 160 145 340 1110 



':'ABLE V -11 (CON':'IWu'E)) 

ORA~GE , ROCKLAND UTILITIES. INC. 
1977 AQUATIC ECOLOGY STUDIES 

ABUNDANCE A~D PERCENT COMPOSITION OF COMBINED COllECTICNS 

~CwLINE PC~D SEINES 

JUL AuG SEP OCT NOV OEC TOTAL 
S~t:CI~S NO. peNT NO. PCNT NO. peNT NO. peNT NO. PCNT NO. PCNT NO. peNT 
ALOdFf. 35 2.0 1 .0 0 .0 1 .0 66 4.6 4 5.0 119 .80 
AI~El{ IC!\;~ EEL 0 .0 2 .1 0 .0 1 .0 2 .1 0 .0 12 . .08 
""'ERIO', SHAD ]91 16.8 95 3.7 41 4.1 85 1.3 0 .0 0 .0 514 3.44 
ATlA~TIC ~FNHAOEN 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 1 .01 
ATl~\TIC \[EDLEFISH 3 .2 0 .0 17 1.7 0 .0 0 .0 0 .0 20 .13 
ATLA~r!C SILVERSIDE 2 .1 14 .5 29 2.9 0 .0 0 .0 0 .0 45 .30 
ATLA~ITIC TOMeoo 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 )1 .25 
eA:WEi) K:LLII-ISH 51 2.9 114 ".5 113 11.2 79 1.3 265 18.6 16 20.0 766 5.13 
bllY A.\lCYUVY 0 .0 92 3.6 348 34.5 8 .1 1 .5 0 .0 479 3.21 
l:lUc~A::K ~'(RRl:,G 608 35.0 1662 65.0 45 4.5 5903 93.5 427 30.0 0 .0 8712 58.32 
bLUEFISY 66 3.8 18 .7 7 .7 0 .0 0 .. 0 " " .~r 1.04 v ." LJ:J 

;:Lv~:;iLL 6 .3 2 .1 1 .1 12 .2 3t, 2.4 0 .0 60 .40 
e,l{CW:, Hl):"LH[.AD 1 • 1 " .2 0 .0 0 .0 0 .0 0 .0 7 .05 
C:.I:(P 0 .0 0 .0 2 .2 3 .0 2 .1 0 .0 15 .10 
C(,MMO~. SHP,ER 0 .0 0 .0 0 .0 0 .0 1 .1 0 .0 1 .01 
SIUARD SHAD 0 .0 0 .0 0 .0 2 .0 64 4.5 52 65.0 120 .80 
GOLDEN $rlPlER 3 .2 6 .2 2 .2 5 .1 16 1.1 0 .0 131 .88 
GrluFISH 0 .0 1 .0 0 .0 0 .0 0 .0 0 .0 8 .05 
hGGChC''<.':I{ 0 .0 1 .0 4 .4 3 .0 0 .0 0 .0 8 .05 
lA~:;'E~\:1UHi BASS 0 .0 3 • 1 0 .0 1 .0 1 .1 0 .0 9 .06 
Lr?Of'oll S .$::> 9 .5 0 .0 0 .0 0 .0 0 .0 0 .0 10 .01 
t'\l)o'MICHC~ 1 • 1 9 .4 20 2.0 10 .2 1" 1.0 1 1.3 57 .38 
:;CRTHtK~~ PI?EFISH 1 • 1 12 .5 7 .7 0 .0 0 .0 0 .0 20 .13 
~l'~OK I~:~~[n 93 5.4 72 2.8 51 5.1 24 .4 53 3.7 0 .0 599 4.01 
R q'dJW S'iH T 0 .0 0 .0 0 .0 0 .0 0 .0 1 1.3 50 .33 
~rce~~AST SU~FISH 97 5.6 85 3.3 82 8.1 51 .8 3t, 2.4 0 .0 597 ".00 
RGUGH SILVfRSIOE 0 .0 1 .0 12 1.2 0 .0 0 .0 0 .0 42 .28 
~?OT 0 .0 9 .4 2 .2 0 .0 1 .1 0 .0 12 .08 
SPCTTA I L SHH;ER 133 7.7 60 2.3 44 4." 37 .6 39 2.7 1 1.3 538 3.60 
STRl?:8 JASS 125 7.2 106 4.1 66 6.5 23 .4 46 3.2 3 3.8 412 2.76 
TrSSEll~rLD DARTER "1 2.4 13 .5 11 1.1 14 .2 53 3.1 1 1.) 224 1.50 
flCEwATER SILVERSIOE 0 .0 0 .0 4 .4 30 .5 0 .0 0 .0 34 .23 
.. HITE CATFISH 0 .0 4 .2 1 .1 0 .0 0 .0 0 .0 5 .03 
"HTE r;c',(.H 169 9.7 167 6.5 99 9.8 19 .3 294 20.7 1 1.3 1103 7.38 
.. f!1 TE SV:r.ER 0 .0 1 .0 0 .0 c .0 1 .1 0 .0 5 .03 
YELLOw ?:'.':'CH 1 .1 4 .2 0 .0 1 .0 1 .1 0 .0 10 .07 

Tl TAL 1736 2558 1008 6)12 1421 80 lIt937 

'- [ , r r ( .- [ t I: I: [ I: I: [ l [ I' 



':'A1LE T[ -12 

CRA~GE & ROCKLAND UTILITIES. INC. 
1977 AQUATIC ECOLOGY STUDIES 

BIO~ASS AND PERCENT CC~PCSITI0N OF COM8INED COLLECTIONS 

8CWLIN~ RIvER SEINeS 

JAN FEB MAR APR MAY JUN 
~f'EGIES GM. peNT GM. PCNT GM. PC~H GM. peNT GM. peNT GM. peNT 

AL(tlIF!: /IIGT SA,,"PLEO .00 .0 .00 .0 294.CO 1.8 1232.00 19.3 19.50 .2 
AYoER. ICA" E:::L NOT SAMPLED .00 .0 69.80 1.2 83.80 .5 .00 .0 24.60 .2 
At-'ERl~;\N SHAO NOT SAMPU:O .00 .0 .00 .0 .co .0 .00 .0 18.00 .1 
ATLA~TIG ~~N~ADEN NOT SAr~PLED .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 
ATLA~TIC NEEDLEFISH NOT SAI-IPLED .00 .0 .00 .0 .co .0 .00 .0 .00 .0 
ATLA~TI: ~ILVERSIJE NOT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 
A TU,:" TIC TOiCOD NOT SA'"1PLED .00 .0 .00 .0 .00 .0 2.90 .0 27.60 .2 
bA~~Eu KILLIFISH NOT $AI-4PLED .00 .0 1.00 .0 3.10 .0 .00 .0 46.70 .4 
Et.y· A;':H~VY NOT SAMPLED .00 .0 .00 .0 .co .0 .00 .0 565.28 4.5 
!3LUE<3!,CK f!ERR.I NG NOT SAMPLED .00 .0 .00 .0 .00 .0 123.74 1.9 496.00 4.0 
ELUEFISH NOT SA1~PLEI) .co .0 .00 .0 .co .0 .00 .0 228.90 1.8 
blUEGILL NCT SAMf>LEC .oc .0 .00 .0 .CO .0 .oc .0 .00 .0 
CARP NOT SM1PLED .00 .0 .00 .0 15C96.QO 93.1 .oc .0 5010.00 40.5 
CRcVALL E J!.CK NCT SAMPLED .00 .0 .00 .0 .co .0 .00 .0 .00 .0 
F8U~SP!1= STICKLEBACK NOT SAMPLED .00 .0 .00 .0 .co .0 .00 .0 .00 .0 
GIlZ<\~:D ShAD NOT SAMPLED .00 .0 .00 .0 .co .0 .00 .0 .00 .0 
GCLDE:f. SI-IINER NOT SAI-IPLtD .co .0 99.50 1.6 80.20 .5 251.10 3.9 161.10 1.3 
G';LiJrIS~ NCT SAMPLED .00 .0 818.00 13.5 .co .0 .00 .0 646.00 5.2 
~:'~CHCl';i::~ NOT SAMPLED .00 .0 .OC .0 .CO .0 40.50 .6 .00 .0 
~11,.t~,·:.~ I C ~:Jl.r NOT SAMPLE!) .00 .0 1.00 .0 .co .0 .00 .0 .00 .0 
~~?Th~?~ PIPEFISH NOT SAMPLED .00 .0 .00 .0 .co .0 .00 .0 .00 .0 
"L~':>KI'J:;:ED NCT SAMPLED .co .0 4295.90 11.0 150.90 .9 952.90 14.9 555.90 4.4 
R; r:i[C''rJ SMEL T NOT SAMPLED .00 .0 19.70 .3 15.40 .1 11.80 .2 .10 .0 
RE~a~EAST SU~FISh NCT SAr-'PLED .00 .0 555.00 9.2 65.90 .4 1785.50 28.0 214.60 1.7 
R~U~H SILVERSIDE NOT SAMPLED .00 .0 .00 .0 .co .0 .00 .0 95.30 .8 
SPOT NOT SAMPLED .00 .0 .00 .0 .co .0 .00 .0 .00 .0 
s Pq r,\ I L ~H I ~a:: R NOT SAt-'PLED .00 .0 164.50 2.7 50.70 .3 98.00 1.5 716.10 5.7 
STRPL:D bASS NCT SAMPLED .00 .0 4.80 .1 .CO .0 .00 .0 94.80 .8 
STP.I;'>::J ··lLLET NeT SAMPLED .co .0 .00 .0 .co .0 .00 .0 .00 .0 
T::SSELLA[ED DARTER NCT SAMPLED 3.20 .2 15.80 .3 18.10 .1 12.30 .2 15.00 .1 
TIDEWATEl SILVE~S[DE :-JOT SAI-IPU:O .00 .0 .00 .0 .CO .0 .00 .0 .00 .0 
"f" IT:: CAlF I SH NCT SAI-4PLED .00 .0 .00 .0 .co .0 .00 .0 582.60 4.7 
H! TE ;>F.~CH NCT SAMPL£:D .cc .0 4.40 .1 351.60 2.2 668.30 10.5 2928.10 23.4 
... h IT:: SU: I<.ER NOT SAMPLED 1385.00 '1'1.B .00 .0 .co .0 1C47.80 16.4 .00 .0 
yELLe .... :JUCH NCT .SAMPLED .oc .0 .oe .0 .CO .0 1'54.50 2.4 .00 .0 

TO AL 1388.20 6049.40 16216.90 6381.34 12512.78 
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TABLE V -12 (CON'I'INUED) 

ORA~GE & ROCKLAND UTILITI~S, INC. 
1917 AOUATIC ECOLOGY STUOIES 

BIOMASS AND PERCE~T COMPOSITION OF COM8INEO COLLECTIONS 

JUL 
GM. POH 

.00 

.00 
124.68 

1.60 
2.80 
2.60 

.00 
28.40 

.00 
.... ~ ....... 
L;.L. , U 

1432.13 
.00 

1190.00 
.00 
.40 
.00 
.00 
.00 
.00 
.00 
.00 

206.20 
.00 

533.40 
4.90 

.CO 
366.01 

1021.50 
.Ct) 

4.10 
.00 
.00 

246B.60 
.00 
.00 

1422.73 

( 

.0 

.0 
1.1 

.1 

.0 

.0 

.0 

.4 

.0 

.3 
19.3 

.0 
16.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
2.8 

.0 
1.2 

• 1 
.0 

4.9 
13 .8 

.0 

.1 

.0 

.0 
33.3 

.0 

.0 

[ 

~SWLINE RIVER SEINES 

AUG 
GM. peNT 

81.10 
2.10 

243.10 
.00 
.00 

46.20 
5.50 
8.70 

20B.52 
28.00 

43C.30 
.10 

10515.CO 
9.10 

.00 

.00 

.00 
2514.30 

16.50 
.3C 
.50 
.00 
.00 

291. BO 
.00 

599.60 
19~.60 
576.9C 

.00 
3.30 

.00 
301.20 

3833.00 
.00 

307.40 

202la.12 

( 

.4 

.0 
1.2 
.0 
.0 
.2 
.0 
.0 

1.0 
.1 

2.1 
.0 

52.0 
.0 
.0 
.0 
.0 

12.4 
.1 
.0 
.0 
.0 
.0 

1.4 
.0 

3.0 
1.0 
2.9 
.0 
.0 
.0 

1.5 
19.0 

.0 
1.5 

I: 

SEP 
GM. PCNT 

.00 

.00 
100.50 

.00 

.00 
44.50 

.00 
44.10 
28.20 
~8.00 

176.60 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

2.10 
59.60 

.00 
319.90 
22.10 

135.30 
51.30 

478.40 
325.20 

.00 

.OC 

.co 
412.80 
487.10 

.00 

2154.10 

[ 

.0 

.0 
3.9 
.0 
.0 

1.6 
.0 

1.6 
1.0 
2.1 
6.4 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.1 

2.2 
.0 

11. " 
.8 

4.9 
1.9 

17 .4 
11.8 

.0 

.0 

.0 
15.0 
17.1 

.0 

[ 

OCT 
GM. PCNT 

1.40 
.00 

304.80 
.co 
.co 
.00 
.co 

38.30 
1.90 

821.30 
.00 

5.10 
.00 
.00 
.co 
.00 

125.60 
.co 
.co 
.00 
.00 

496.60 
.00 

297.40 
.00 
.co 

308.20 
321.90 

.00 

.co 

.00 

.00 
165.60 

.CO 

.co 
2888.1.0 

r 

.0 

.0 
10.6 

.0 

.0 

.0 

.0 
1.3 

.1 
28.4 

.0 

.2 

.0 

.0 

.0 

.0 
4.3 
.0 
.0 
.0 
.0 

11.2 
.0 

10.3 
.0 
.0 

10.1 
11.1 

.0 

.0 

.0 

.0 
5.7 

.0 

.0 

I~ 

NOV 
GM. PCNT 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
5010 

.00 
61.20 

.00 
115.50 

.00 

.00 

.00 
501.30 

.00 

.00 

.00 

.00 

.00 
195.10 

.00 
150.50 

.00 

.00 
60.80 

184.30 
.00 
.00 

1.10 
128.00 
291.10 

.00 

.00 

1700.00 

I' 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.3 

.0 
3.6 

.0 
6.8 

.0 

.0 

.0 
29.8 

.0 

.0 

.0 

.0 

.0 
11.5 

.0 
8.9 
.0 
.0 

3.6 
10.8 

.0 
.0 
.1 

1.5 
11.1 

[ 

.0 

.0 

Dec 
GM. PCNT 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
1.80 

.on 
.00 
.00 
.00 
.00 
.00 
.00' 

14.10 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

22.90 
13.50 

.00 
.00 
.00 
.00 
.00 
.00 
.00 

52.90 

( 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
3.4 

01) 

.0 

.0 

.0 

.0 

.0 

.0 
27.8 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
43.3 
25.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

[ 

TOTAL 
GM. peNT 

1628.00 
180.30 
797.68 

7.60 
2.80 

93.30 
36.00 

178.40 
803.90 

1611.54 
2261.98 

120.70 
31811.00 

9.10 
.40 

522.00 
124.10 

3918.30 
51.00 

1.30 
2.60 

6913.10 
41.00 

4214.00 
122.90 
134.90 

2034.17 
2702.10 

325.20 
73.00 

1.tO 
1011.80 

11129.50 
2920.50 

4b 1.90 

71585.17 

f 

2.10 
.23 

1.03 
.01 
.00 
.12 
.05 
.23 

l .. Oi: 
2.08 
2.n 

.16 
41.08 

.01 

.00 

.07 
.93 

5.13 
.07 
.00 
.00 

8.91 
.06 

5.43 
.16 
.95 

2.62 
3.48 
.42 
.09 
.00 

1.30 
14.34 
3.76 

.bO 

I[ [ 



iCC: 2.1 

TABLE V-13 

ORA~GE & ~CCKLANO UTILITIES, INC. 
1971 AQUATIC ECOLOGY STUDIES 

6!OM~SS AND PE~CENT COMPOSITION OF COMBINED COLLECTIONS 

BOWLINE POND SEINES 

JAN FEB MAR APR MAY JUN 
VECI=S GH. PCNT GM. peNT GM. PCNT GM. PCNT GM. peNT GM. peNT 

"LEi/IFF NOT SA"IPLEO .00 .0 338.80 3.0 974.00 27.5 1181.00 9.8 .00 .0 
~~!/EqIC.a~! :EL NOT SAMPLED .00 .0 .90 .0 .60 .0 .00 .0 PH.50 .4 
':'I'F~ICA"; :HAn NOT SA~PLEO .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 
t. TLA:H I '.: 1:!:"mADE~j t.CT SA~PlED .00 .0 .00 .0 .00 .0 .00 .0 11.90 .0 
.\ TL~"T I C :;EEOU:F I SH NOT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 
~TL~\TI: :ILVERSIDE NCT SAMPLtD .00 .0 .00 .0 .0.0 .0 .00 .0 .00 .0 
4TlA,TIC TDMCCO NOT SA~PLEO 26.40 17.8 10.40 .1 .00 .0 .20 .0 58.60 .1 
r: ~ • ~ l.) Eel( I L LI FISH NCT SAMPLED 3.50 2.4 55.90 .5 125.00 3.5 107.10 .9 193.20 .4 
e .\ Y ~:; c: H .~, ... Y NCT SA~lPLED .00 .0 .00 .0 .00 .0 .00 .0 40.40 .1 
rLUE~ft:K HERqlNG NOT SAHPLEO .00 .0 .OC .0 .CO .0 303.60 2.5 357.00 .8 
jU;U-! S'i NOT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 751.67 1.7 
E.L L!:::; II L ~WT SAMPLED .00 .0 108.40 1.0 .CO .0 3.30 .0 2.80 .0 
b~G"':! :.lUlLHEAD NOT SAt-'PLtD .00 .0 .00 .0 .00 .0 .00 .0 425.20 1.0 
~,'" ~p I"OT SA~PU:O .00 .0 4460.00 40.0 .CO .0 5610.00 41.3 19918.00 45.3 
U~···~CII SHI"JEI{ NOT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 
G! Z;: .\:.~~ SHI\I) i~OT SAf4PLED .00 .0 452.<)C 4.1 .co .0 .00 .0 .00 .0 
~l:L[lt:;, SHl'~E:r{ NOT SAMPLED .00 .0 957.20 8.6 38.00 1.1 470.40 3.9 4842.7.0 11.0 
~rL~)F!SH NOT SA~!'U!D .00 .0 1900.00 17.1 240.00 6.8 515.00 4.3 811.70 1.8 
t~r;:;c ~l.:t~ E K NUT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 
L '''''>!:I,QUTH BASS NOT SA~'PLH) .00 .0 .00 .0 1139.CO 32.1 .00 .0 865.40 2.0 
Ltr:-C~-1 r S 52 NOT SAMPLED .00 .0 .10 .0 .00 .0 .00 .0 .00 .0 
I"t'r~Ir:HCj NCT SAMPLED .00 .0 6.90 .1 .co .0 .00 .0 4.60 .0 
';:JRTHc:", PIPEFISH NOT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 
Pl):-'PK! ~lS!:EI) NOT SAMPLED .00 .0 1018.90 9.1 490.CO 13.8 869.60 7.2 3044.10 6.9 
".'. I 'JtlC~~ :,t·:EL T NOT SA'"1PLEO .00 .0 21.80 .2 80.30 2.3 14.90 .1 .00 .0 
~:~BREAST SU~FISH 1.;QT $Ar?LED .• 00 .0 584.60 5.2 287.50 8.1 1735.60 14.5 4188.30 9.5 
"rUGH SIi.Vr.:RSIDE NUT SAMPLED .00 .0 .00 .0 .00 .0 .00 .0 181.CO .4 
S"CT ;~llT SAMPLED .00 .0 .00 .0 .CO .0 .00 .0 .00 .0 
S?UTTAiL SHINER ,'lOT SAt-'PLED .00 .0 104.50 .9 80.10 2.3 243.16 2.0 611.80 1.4 
STRIPEI) [l;\SS :iOT SAMPLED .00 .0 522.60 4.7 28.00 .8 .00 ~O 65.60 .1 
T~SScLLATEn OARTER I~OT SAHPLED 4.50 3.0 22.10 .2 44.80 1.3 54.<)0 .5 73.80 .2 
TI~E~~TE~ SllVtRSIOE NOT SAMPLED .00 .0. .00 .• 0 .00 .0 .00 .0 .00 .0 
'r.f'ITt: CAlf-ISH NOT SA"'1PLED .DO .0 .00 .0 .00 .0 .00 .0 .00 .0 
"" I T E f} t:: C H NOT SAt-'PLEO 114.tO 76.8 301.40 2.7 17 .CO .5 827.90 6.9 7008.60 15.9 
.,t·l riO SU:r<.Ert ;'lOT $AII,?LEO .00 .0 .00 .0 .00 .0 .00 .0 322.70 .7 
Y::LLC'~ ":.::<CH NCT SAMPLED .00 .0 275.40 2.5 .co .0 .00 .0 102.40 .2 

IOTAl 148.50 11142.80 3544.30 11997.26 44138.47 



TABLE V-13 (CONTIN~~D) 

C~A~GE & RCCKLANU UTILtTItS. INC. 
1977 AQUATIC ECOLOGY STUDIES 

eIOMASS AND PERCENT CQMPCS[TION OF CCMBINED eOLLECTIGNS 

BC~LINE POND SEINES 

JUL AUG SEP OCT NOV DEC TOTAL 
srtCIE$ GM. PCNT (;M. peNT GM. PeNT GM. PCNT GM. PCNT GM. peNT GM. PCNT 

:'L[W!FE 36.30 .4 51.CC .3 .00 .0 1.50 .0 183.90 1.2 11.80 2.9 2778.30 1.88 
M':KIU'~ :EL .00 .0 314.50 2.1 .00 .0 146.30 .7 lCO.40 .7 .00 .0 154.20 .51 
t,:· fR Ir::AN !>HAO 222.91 2.4 149.40 1.0 91.60 .6 265.23 1.2 .00 .0 .00 .0 135.14 .50 
ATlt.'.TIC ~',E':H~OE'" .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 11.90 .01 
.\ TLA'lT Ie ';E[~LEF I SH 12.80 .1 .00 .0 512.30 3.2 .co .0 .00 .0 .00 .0 525.10 .36 
ATLA~rrc ~ILVEKSIDE 1.20 .0 20.10 .1 10.10 .4 .00 .0 .00 .0 .00 .0 92.00 .06 
A T L A 'IT leT cr-~ c c a .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 95.60 .06 
n " : ;[~ t: (1 K I L U FISH 28.40 .3 104.70 .7 183.40 1.2 127.20 .6 549.90 3.6 39.70 9.6 151S.60 1.03 
~~·.Y f\ ~c~·.:.:VY .00 .0 24.45 .2 14.19 .5 3.20 .0 3.10 .0 .00 .0 145.34 .!O 
'H.ut~·\C" ! ER?,{ilv 264.40 2.9 1552.50 10.6 53.60 .3 8067.39 37.6 433.25 2.8 .00 .0 11031.74 7.46 
GLl,EFISH 1203.20 13.1 528.90 3.6 601.80 3.8 .00 .0 .00 .0 .00 .0 3090.57 2.09 
til\)[·JllL 111.70 1.2 15.50 .1 2.40 .0 10.00 .0 68.10 .4' .00 .0 322.20 .22 
t:.~UI': .. tlULLHE,\D 114.10 1.2 926.00 6.3 .00 .0 .00 .0 .00 .0 .00 .0 1465.30 .99 
~1 •. oI.y • rj() .0 .00 .0 6712.70 42.3 9236.00 43.0 6281.20 41.3 .00 .0 52337.90 35.39 
C l ~. ~'G ~ t S ~ ; ! .\~ r: ~ .CO .0 .ce .0 .00 .0 .CO .0 .70 .0 .00 .0 .70 .00 
:;IllA.~J S/lAD .00 .0 .00 .0 .00 .0 81.10 .4 553.10 3.6 325.70 79.0 1412.80 .96 
CCLDE~i Sdl~E~ 65.40 .7 251.0C 1.7 119.70 .8 83.40 .4 742.00 4.9 .00 .0 1569.30 5.12 
:;('LOf ISH .00 .0 362.70 2.5 .00 .0 .00 .0 .00 .0 .00 .0 3829.40 2.59 
HCG::HCKE~ .00 .0 .30 .0 2.70 .0 1.90 .0 .00 .0 .00 .0 4.90 .CO 
Lt,Q,CE,>40U1H BASS .00 .0 807.90 5.5 .00 .0 20.60 .1 26.90 .2 .00 .0 2859.80 1.93 
L:;>r;:'.! s S? 1.90 .0 .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 2.00 .00 
~L~:~ 1 eHCJ:..; 1.70 .0 16.40 .1 51.30 .4 37.00 .2 81.10 .6 3.20 .8 214.20 .14 
;jr"TlCf ... ·~ DIPef-ISH .10 .0 5.90 .0 4.30 .0 .00 .0 .00 .0 .00 .0 10.30 .01 
PV~i>K I 'ISE!:!) 1642.00 17.8 1625.90 11.1 1169.40 11 • 1 935.80 4.4 1295.80 8.5 .00 .0 12691.50 8.58 
RA r:inG',j S",EL r .00 .0 .00 .0 .00 .0 .00 .0 .00 .0 2.30 .6 119.30 .08 
~[OB~EAST SU~FISH 2614.90 28.3 1943.30 13.2 3248.44 20.4 1792.80 8.3 2240.20 14.7 .00 .0 18635.64 12.60 
RGCGH SILVERSIDE .00 .0 .50 .0 24.30 .2 .00 .0 .00 .0 .00 .0 205.80 .14 
Sf'CT .00 .0 281.40 1.9 61.40 .4 .00 .0 33.90 .2 .00 .0 316.10 .25 
SPCTTA[L SHl:,\ER 386.80 4.2 142.70 1.0 150.30 .9 248.10 1.2 2CO.60 1.3 4.50 1.1 2178.56 1.47 
STRl~E:[) Jl.SS 62.00 .1 36;i.80 2.5 170.20 1.1 116.10 .5 262.60 1.7 14.90 3.6 1605.80 1.09 
T~SStll.\TcD DARTER 33.10 .4 15.90 .1 11.60 .1 28.60 .1 113.52 1.1 5.40 1.3 474.82 .32 
TIGE~AT[~ SILVERSIOE .00 .0 .00 .0 1.3C .0 17.50 .1 .00 .0 .00 .0 18.80 .01 
... f ITE OfFISH .00 .0 1068.2C 1.3 98.40 .6 .CO .0 .00 .0 .00 .0 1166.60 .79 
wH I TE DE·<H 2403.60 26.0 3232.10 22.0 1853.70 11.1 18i!.50 .9 1270.60 8.4 4.60 1.1 17220.10 11.65 
I«r I TE SUCY.ER .00 .0 38').90 2.7 .00 .0 .CO .0 561.00 3.1 .00 .0 1279.60 .87 
YflLCfI P,,~CH 31.40 .3 472.50 3.2 .00 .0 72.80 .3 139.10 .9 .00 .0 1093.60 .74 

TC TAL 9243.51 14667.45 15887.13 21479.02 15212.91 412.10 147874.11 

[ [ ( ( [ I[ l [ I[ (: '- [ [ [ [ [ [ I[ [ 



White perch and spot demonstrated approximately equal distribu

tion between the three bottom trawl stations (BB, BID, and Be). 

A tlan tic tomcod were distri bu ted fairly evenly between BID and 

Be, but exhibited a greatly reduced occurrence in the shallow BB 

area. In general, the assemblages at Be and BID were similar, 

while BB exhibited a different fish assemblage which consisted 

of higher abundances of striped bass, pumpkinseed, and bay 

anchovy and lower abundances of Atlantic tomcod and hogchoker 

(Tables v-14 through V-16). 

More species were collected at BB (25 species) than at either Be 

or BID (16 and 21 species, respectively); this was partly a 

result of the location of BB between the shallow shoreline on 

the west side and the deeper water near BID on the east. Both 

pelagic and littoral species were collected at this station. 

Surface trawl collections demonstrated slightly higher abun

dances in the pond (Table V-17) than in the river (Table V-18), 

due primarily to a greater concentration of bay anchovy in the 

pond. Abundances from pond seine collections (Table V-19) were 

almost three times those found in the corresponding river seine 

collections (Table V-20). As noted previously, species domin

ance was also different between the pond and the river. 

d. Temporal Variations 

Population fluctuations in the bottom trawl collections were 

marked primarily by the movement of the hogchoker, Atlantic 

torncod, spot, striped bass, and white perch. Hogchoker and 

whi te perch abundance was greatest during October and November, 

concomitant with the seasonal movement of young-of-the-year 

fish. Atlantic tomcod were most abundant in the trawl collec

tions during June and July when juveniles were recruited into 

V-IO Lawler, Matusky @f Skelly Engineers 



:;Ci3.l TABLE v-14 

CRANCE & RCCKlAND UTILITIES. INC. 
1977 ~CUATIC ECOLOGY STuDItS 

MGNTHLY ~EAN CATCH PER EFFCRT* BOTTOM TRAWL COLLECTIONS 
AT SlATteN eB 

SPECIES '-'CtHH 
JAN HB MAR APR MAY JUN 

ALl:rllFE N$ .co .00 .00 4.CO 3.33 
A,"E~ 1 CI'.:'-I EEL N$ .00 .00 .83 .co .00 
A~\t:R Ie ,>r-; SHAD I\S .00 .00 .00 .co .00 
4TL,\:-<TIC TorJ,COO NS 2.~6 .00 1.67 4.86 134.11 
gAY A"lCHOVY K$ .• 00 .00 .00 .co 2.08 
CLUEDACK HERRING NS .00 .00 .00 .co .42 
9LIJ!:FISH NS .00 .00 .00 .co .48 
B~Ol-m eULLHEAD NS .co .56 4.88 1.CO .83 
CA-<P I'\S .00 .00 .00 .co .95 
r-GU~SPI~!: STICKLEBACK I\S .00 .00 .83 .co .00 
Gl llAKO SHAD NS .00 .00 .00 .co .co 
GOLUFISH I\S .00 .56 .00 .co 1.25 
H8SCHCKEr. I\S .co .56 .co .co 3.10 
PUMPK I ";SHD NS .00 .00 2.14 6.29 1.67 
RAINB(jI~ SMi:LT ~,$ , . , ., .72 .\,;0 1.72 2.32 .L .... ....,.,.J 

SPCT NS .00 .oa .00 .cc .00 
S?CTTAIL SHINER 1\$ .00 1.11 4.29 8.72 .00 
STKIPED BASS t\S 15.71 1.43 .72 8.14 34.46 
SUMI~E~ FLOUNDER ~iS .00 .00 .00 .00 .00 
TESSELLATED DARTER NS 8.57 5.56 .00 .co .00 
.. HITF :;ASS NS .00 .00 .00 .co .00 
WHITE CATFISH I\S .00 .56 .00 .co 1.31 
WHrn PERCH NS 22.86 10.56 89.05 157.72 110.24 
'rIH I TE SUCKER I\S .00 .00 .83 1.43 .00 
YELLOW PERCH NS .00 1.43 .00 .72 .42 

TOTAL SPECIES MCNTHLY MEAN NS 61.43 23.02 105.24 194.58 296.9b 

UNITS OF tFFCRT* PERFORMED .00 .70 1.60 1.30 1.20 2.30 

AN\UAl VAlU~S ARE BASED ON 11 SAMPLED MONTHS eNS - NOT SAMPLED) 
* A UNIT EFFO~T IS DEFINED AS 10 ~INUTES OF TRAWLING 

[ I. [ I [ ( [ I: I[ [ ·r f I: ( ( I: [ f [ 



·~03A 
TABU:: '1-14 (CONTINUED) 

ORANGE & RCCKLA~D UTILITIES. INC. 
1977 ACUATIC ECOLOGY STUDIES 

~GNTHlY MEAN C~TCH PE~ EFFCRT$ BOTTOM TRAWL COLlEC Tl ONS 
AT STAT leN Btl 

SPECIES MONTH ANNUAL 
JUL AUG SEP OCT NOV DEC MEAN 

ALEwIFE 27.70 .56 .00 3.13 1.25 .00 3.63 
<\MERICAN EEL .00 .00 .00 .63 .00 .00 .13 
"Mt~rCAN SHAD 56.98 • 56 .co .co .42 .00 5.27 
A TL A~H I C fOl'COD .00 .00 .00 .00 .cc .00 13.04 
SA Y ANCIJOVY 101.99 7.92 3.13 .00 .co .00 10.46 
BlUEoA:K HERRING 2.22 .00 .00 1.88 .42 .00 .45 
'3ll;EF r SH 2.38 1.74 1.25 .00 .co .00 .53 
l'·R-C",·'; eULlHEAO .co .cc .00 1.88 1.11 .00 .93 
CARP .00 .00 .00 .00 .co .00 .09 
FDuRSPINE STICKLEBACK .co .co .00 .00 .co .co .08 
GIllARD SHAD .co .00 .00 .00 .co 1.43 .13 
GOLJF ISH 1.83 .00 .00 .00 1.67 .00 .48 
HOGCHOI<.ER 3.49 3.13 5.00 3.13 .00 .00 1.61 
PIJr'PK I i'lSEEO 1.11 .co 1.25 16.25 .e3 .00 2.69 
RAINBOW SI'ELT .00 .00 .00 .63 .co .00 1.53 
SPuT 19.29 264.10 98.75 23.13 .83 .00 36.92 
Sf'GTTAIL SHINE~ .00 .00 .00 4.38 3.51 11.43 3.04 
SIR I PEO BASS 440.08 106.60 19.38 32.50 13.33 10.00 62.03 
SUMMER FLOUf\OER .co .63 .00 .00 .co .00 .06 
TESSELLAT~O DARTER .co .00 .00 .00 .00 1.43 1.41 
WHITE BASS .00 .co .00 .00 .56 .00 .05 
wHITE CATFISH .00 .63 1.25 .63 3.25 .00 .69 
WHITE PEqCH 35.56 13.54 5.00 163.13 234.37 1.43 76.68 
WHI fE SUCKER .00 .00 .00 .co .co 2.86 .47 
ycLlQl.I PERCH .56 .00 .00 1.25 .97 .00 .49 

TOT~L SPECIES ~GNTHLY MEAN 693.18 3qq.38 135.00 252.50 262.52 28.57 222.94 

UNITS OF EFFORT$ PERFORMED 1.60 1.70 1.60 1.60 2.10 .70 16.40 

/\,.j:'-;UAL VALUES ARE BASED ON 11 SAMPLED MONTHS INS - NOT SAMPLED) 
* A UNIT EFFORT IS DEFINED AS 10 I'INUTES OF TRAWLING 
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TABLE V-15 

ORANGE & RC¢KLANO UTILITIES. INC. 
1977 ACUATIC ECCLOGY STUOIES 

~O~THLY MEAN CATCH PER EFFORT* BOTTOM TRAWL COLLECTIONS 
~T STATIOI BID 

SOECIES MONTH 
JAN FEB MAR APR foIAY 

ALEWIFE NS .00 .00 .00 .28 
M1E:RICAN teL NS .00 .36 2.39 5.13 
AM':R!CAN SHAD NS .CO .00 .00 .CO 
ATLANTIC ~ENHADEN fl:S .00 .00 .00 .CO 
ATLA~T[C STLRGEDN t\s .00 .00 .39 .CO 
ATLA'lTIC TOIJ.COU I'.S 38.33 11.76 15.28 68.7'1 
DAY h:-JSHOVY I\S .00 .00 .CO .CO 
!:ILt..:H r SH r-.S .00 .00 .00 .CO 
BKUtlN BULLHEAD NS .00 .00 .00 .29 
CAQp NS .00 .00 .00 .CO 
HCGCHCKER NS .33 3.79 39.00 50.12 
PU~:?K I :~S EEO NS .00 .00 .00 .CO 
RAI"f>.[!W S~l!:LT .. ~ h~ .36 .00 .CO "" .uu 
SIlCT I'.S .00 .00 .00 .CO 
SPJTTAIL SHINER filS .00 .00 .00 .28 
SfR[PEO BASS NS 34.17 1.43 .00 .CO 
TE:SSf.LLATEO DARTER NS 3.33 .36 .33 .co 
\o;cAKFISH NS .00 .00 .00 .CO 
.:HITE CATfISH NS .83 .74 4.97 3.<;9 
HHITE P!:RCH NS 20.CC 40.85 60.'12 13.46 
WHITE SUCKER NS .00 .00 .00 .28 

TOTAL SPECIES MO~THLY MEAN filS 97 .50 59.65 123.28 142.62 

UNITS or EFFORT* PERFORMED .CO 1.20 2.70 2.80 3.50 

AN~UAL VALU~S A~E BASED ON 11 SA~PLED MONTHS INS - NOT SAMPLED) 
* A UNIT E:FFCRT IS DEFINED AS 10 ~INUTES OF TRAWLING 

[ [ { I" ( ( [ I: [ [ f 

JUN 
.00 

2.00 
.00 
.26 
.00 

224.65 
.77 
.00 
.00 
.00 

32.19 
.00 
.C·O 
.00 
.00 

1.43 
.00 
.00 

3.13 
87.73 

.00 

352.15 

3.70 

( [ [ [ [ [ 



TABLE \1-15 (CONTl'HTED) 

ORA~GE £ RCCKLA~O UTILITIES. INC. 
1977 "UATIC ECOLOGY STUOI~S 

MCNTHLY MtAN CATCH PtR EFFORT* BOTTCM TRAWL COLLECTIONS 
AT STATleN BID 

SrtCIES "'ONTH 
JUl AUG SEP DC T NOV 

ALEwIFE- .33 .39 .00 .46 .co 
AIoIE:'UChN EEL 1.CO .72 1.54 11.15 10.60 
AMER ICA~l SHAD .33 .00 .00 .46 .co 
ATLA~TIC ~E~HADEN .00 .00 .00 .co .cc 
ATLA~TIC ST~R3ECN .ou .00 .00 .00 .co 
A TlAN TIC ro"'CCD 141.33 9.23 4.23 13.')0 23.68 
l1AY ANCHOVY 9.67 1.15 1.54 .00 .00 
BLuEFISH .33 .39 .39 .co .co 
B;{Oi'. EULLHEAD .33 .39 .00 1.82 .61 
CAqD .00 .33 .77 .00 .co 
f-'CGCHOKER 10.CO 68.67 107.31 177. 52 84.24 
pvn)KI~ISEt:D .CO .00 .co .00 .21 
RA H;3CW SMi:LT 5.CO .00 .00 .91 .CO 
SPCT 5.67 85.03 82.31 10.11 12.12 
SPCTTAIL SHINER .cc .oc .CO .00 .CO 
STRIPED e.'1ss 1.33 22.85 5.39 1.36 1.12 
TESSELL'ITED DARTtR .CO .00 .00 .00 .co 
WEAKFISH .00 6.00 1.54 .00 .co 
\.;HITE CATFISH 1.33 5.77 35.71 15.42 6.10 
\O;H I TE PERCH 155.67 67.72 100.77 168.39 30.52 
WIiITE SUCKI:R .00 .00 .00 .00 .CO 

TOTAL ~PECIES MONTHLY MEAN 332.34 268.62 341.54 401.09 169.20 

UNl rs OF EFFCRT* PERFORMED 3.00 2.BO 2.60 2.40 4.10 

ANNU~L VALU~S ARE BASED ON 11 SA~PLtD MONTHS (NS - NOT SAMPLED) 
* A UNIT EFFURT IS DEFINED AS 10 MINUTES OF TRAWLING 

ANNUAL 
OEC MEAN 

.00 .13 

.00 3.17 

.00 .07 

.00 .02 

.00 .04 
6.88 50.70 

.00 1.19 

.00 .10 

.co .31 

.00 .10 
3.75 52.49 

.00 .02 

.00 .57 

.00 17.75 

.00 .03 

.63 6.34 

.00 .37 

.00 .69 
1.25 7.21 
9.38 68.67 

.63 .08 

22.50 210.04 

1.60 30.40 
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~ABLE v-16 

ORANGE & RCCKLANO UTILITIES, INC. 
1971 ACUATIC ECCLOGY STUDIES 

MCNTHLY MEAN CATCH PER EFFCRT* BOTTOM TRAWL 
AT STATleN BC 

SPEC as ~OtHH 
JAN fEB MAR 

hLI:'I'/IFE NS .00 .00 
A"'E~ICAN !:EL 1\S .co .co 
1\,-1[R I C~N SHAD NS .00 .00 
ATLANTIC ST~RGI:ON 1\5 .00 .36 
ATLANTIC TOMCO;) 1\5 20.80 .56 
[l~y t.:l':HGVY I'\S .00 .00 
BLUeFISH "'5 .co .00 
BROWN i3uLlHEAD NS .00 .36 
l·iQ':;::f-lO><.ER NS .00 2.86 
RAIW:C,-, S~lELT NS .80 .00 
S~O~TNUSE STURGEON NS .00 .00 
SPliT N5 .00 .co 
STRIPED BASS NS 22.40 "n .vv 
WtAKFISH NS .00 .00 
WHITE ::ATFISH NS .00 .00 
WHITE PERCH NS 40.00 50.15 

TOTAL SPECIES MGNTHLY MEAN NS 84.00 54.88 

UNITS OF EFfORT* PERFORMED .00 2.50 3.20 

COLLECTlONS 

APR MAY 
.00 .co 
.66 lolS 
.00 .co 
.66 .29 
.83 37.37 
.00 .co 
.00 .co 
.00 .co 

60.60 129.16 
.co .co 
.28 .00 
.00 .co 
.00 .CO 
.00 .CO 
.83 1.08 

4.55 38.29 

68.42 213.97 

4.40 3.30 

ANNUAL VALUES ARE BASED ON 11 SAMPLED MGNTHS INS - NOT SAMPLED) 
* A U~Ir EFFORT IS DEFI~ED AS 10 ~INUTES OF TRAWLING 

L [ l f [ I" [ I" [ [ ~" 

JUN 
.21 

4.47 
.00 
.30 

229.03 
.00 
.00 
.00 

20.65 
2.11 

.00 

.00 

.00 

.00 
11.75 
75.54 

344.65 

5.10 

f [ f ( I: f 
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T A3LE V -16 (CONT INUlill ) 

ORA~GE & RCCKLA~O UTILITIES, INC. 
1)77 ACUATIC ECOLOGY STUDIES 

MCNTHLV MEAN CATCH PER EFFCRT* BOTTOM TRAWL COLLECTIONS 
II T S rAT I c:~ BC 

SPECIES ~ONTH 
JUL AUG SEP OCT NOV 

.. '1L tv.! FE .co .oc .31 1.56 .cc 
AMERICA:-j EEL 9.50 .28 .36 5.94 1.50 
AM::RICAN SHAD .co .33 .00 3.44 .co 
ArLA~TIC STuRGEUN .co .28 .00 .00 .co 
ATLA\JTIC TaMCOD 262.00 2.50 .7? 3.13 3.11 
eAY "~iGHOVY 12.33 5.56 9.55 3.75 .co 
ilLUEF I SH .50 .61 .31 .00 .co 
BR.CW~l 6U!..lHEAO .co .00 .00 .63 .cc 
HuGCI-'CKER 5.42 41.50 145.85 688.75 754.00 
:<AI:i~OI'i Stl,ELT 3.17 .33 .co 15.63 .co 
SHOKTNOSE STURGEON .00 .00 .00 .00 .17 
SPOT 5.50 42.17 l'tl.38 36.88 6.04 
STKI?EO BASS .00 5.61 2.59 3.13 .21 
\\EAKFISH .25 5.17 25.85 .co .co 
WHITE CATFISH .00 2.33 1.34 3.44 4.25 
WHITE PERCH 13.83 13.72 34.51 106.56 30.79 

TOTAL SPECIES MONTHLY MEAN 312.50 120.39 362.77 872.82 800.13 

U~ITS OF EFFORT* PERFORMED 3.50 3.30 3.00 3.20 5.20 

AN~UAL VALUES ARE BASED ON 11 SA~PLEO MO~THS INS - NOT SAMPLED) 
* A UNIT EFFORT IS DEFINED AS 10 ~INUTES OF TRAWLING 

ANNUAL 
OEC MEAN 

.00 .19 

.56 2.22 

.00 .34 

.co .17 
1.11 51.02 
.co 2.84 
.00 .13 
.00 .09 

65.56 174.09 
.00 2.06 
.00 .04 
.00 21.09 
.56 3.14 
.00 2.84 

3.33 3.12 
16.67 44.11 

147.18 307.48 

1.80 38.50 



[ 

1'ABLE V-l'T 

ORANGE & RCCKlAND UTILITIES. INC. 
1977 ACUATIC ECOLOGY STUDIES 

MCNTHLY MEAN CATCH PER EFFORT. SURFACE TRAWL COLLECTIONS 
AT SlATteN ep 

SPECIES MONTH 
JAN FEB MAR APR 

ALEwIFE NS NS .00 .00 
AMERICAN SHAD NS NS .00 .00 
ATLANTIC TOMCOD (\is NS .00 .00 
BAY ANCHOVY NS NS .00 .00 
BLUt8ACK HE~RINv NS NS .00 .00 
GI HARD SHAD NS NS .63 .00 
R'\ I NBU,," s.'1EL T NS NS .00 2.78 
SPCTTAIL SHINER NS NS .00 .56 
STRIPED BASS I'\S NS .00 .00 
WHITE CATFISH NS NS .00 .00 
WHITE PE:RCH NS NS 4.20 2.22 

TOTAL SPECIES MONTHLY MEAN NS NS 4.82 5.56 

UNITS OF EFFCRT. PERFORMED .00 -QQ L50 1.80 

ANNUAL VALUES ARE BASED ON 10 SAMPLED MONTHS lNS - NOT SAMPLED) * A UNIT EFFORT IS DEFINED AS 10 MINUTES OF TRAWLING 

{ { t { I ( f ( f [ 

HAY 
.co 
.co 
• CO 
.co 
.co 
.00 
.co 
.cc 
.co 
.co 
.co 

.co 
. ~~ 
j.e;.lV 

[ 

JUN 
.00 
.00 
.48 
.37 
.37 
.00 
.00 
.00 
.00 
.00 
.00 

1.22 

2.50 

! [ I: ( f [ 



TABLE v -l7 (CONTINTJED) 

ORANGE & RCCKLANO UTILITIES, INC. 
1971 A'UATIC ECOLOGY STUOIES 

MONTHLY MEAN CATCH PER EFFCRT* SURFACE TRAWL 
AT STATICN BP 

SPECIES MONTI-{ 
JUl AUG SEP 

ALt:wIFE .00 1.25 .00 
AMERICAN SHAD 13.13 5.63 .00 
ATlMHIC TOMCOO .00 .00 .00 
SAY ANCHOVY 10.CO 349.29 7.59 
BLUEBACK HERRING 3.75 .63 .00 
GIZZARD SHAD .CO .CO .00 
RAINeOW SIoIElT .00 .00 .00 
SPCTTAIL SHINER .00 .00 .00 
STRIPED BASS .00 .00 .00 
WH ITE CA TF I SH .00 .00 .00 
WHITE PERCH .CO .00 .00 

TOTAL SPECIES MONTHLY MEAN 26.88 356.79 7.59 

UNITS OF EFFORT. PERFORMED 1.60 1.50 1.50 

COLLECTIONS 

OCT NOV 
.00 8.52 
.63 .CO 
.00 .CO 

10.00 .CO 
65.00 14.C7 

.CO 1.48 

.CO .CO 

.00 .CO 

.00 .37 

.00 .00 

.00 .37 

75.63 24.81 

1.60 2.10 

ANNUAL VALUES ARE BASeD ON 10 SAMPLED MONTHS (NS - NOT SAMPLED) 
* A UNIT EFFORT IS DEFINED AS 10 ~I~UT~S OF TRAWLING 

ANNUAL 
DEC MEAN 

.00 .98 

.00 1.94 

.00 .05 

.00 37.72 

.00 8.38 
1.43 .35 
2.86 .56 

.00 .06 

.CO .04 
1.43 .14 

.00 .68 

5.72 50.90 

.10 16.90 



cC35 

[ [ { 

TABLli: V -10 

ORANGE & RCCKLAND UTILITIES. INC. 
1971 ACUATIC ECOLOGY STUDIES 

MONTHLY MEAN CATCH PER EFFCRT* SURFACE TRAWL 

ac BID CO/oletHo 

SPECIES MONTH 
JAN FEB MAR 

ALEWIFE NS .00 .00 
AME~ICAN SHAD NS .00 .00 
ATLANTIC TOMCOD f'.IS .00- .00 
BAY ANCHOVY NS .00 .00 
BLUEBACK HERRING NS .00 .00 
BLI. .. I:FISH !'OS .00 .00 
HOGCHOKER NS .00 .00 
RAI'<BOW SMELT NS .00 .00 
STRIPED BASS NS .00 .00 
wEAKFISH NS .00 .00 
WHITE CATFISH NS .00 .00 
wHIfE PERCH NS .00 .53 

TOTAL SPECI~S MONTHLY MEAN NS .00 ·'i3 

UNITS OF EFFORT* PERFORMEO .00 3.90 6.40 

COLLECTIONS 

APR MAY 
.00 .00 
.00 .co 
.00 .32 
.00 .co 
.00 .co 
.00 .co 
.co .co 
.00 .co 
.00 .CO 
.00 .00 
.14 .co 

1.59 .co 

LB ."., ...... 
6.60 6.40 

ANNUAL VALUES ARE BASED ON 11 SAMPLED MONTHS INS - NOT SAMPLED) 
• A UNIT EFFORT IS DEFINED AS 10 ~INUTES OF TRAWLING 

[ [ ( I" ( .. [ [ [ [ 

JUN 
.00 
.00 
.13 
.64 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.13 

.:;Q 

8.90 

I ( f f~ [ [ 



TABLE V -18 (CONTnIUED) 

O~A~~E , ~C:KLANO UTILITIES. tNC. 
1977 A'UATIC ECOLOGY STUOIES 

~uNThlY MEAN CATCH PER EFFORT. SURFACE TRAWL COLLECTIONS 

ac BID CCMBINEC 

SPECIES MONTH 
JUL AUG SEP OCT 

ALI:::WIFE .18 .00 .00 .47 
AME~lCAN SHAO 1.63 3.22 .00 2.05 
ATLANTIC TOMCOD .00 .00 .00 .00 
BAY ANCHOVY 10.19 17.40 50.50 1.88 
BLLEBACK HERRING 41.58 2.17 3.33 4.86 
BLUEF I SH .16 .IQ .00 .00 
HOGCHOKER .00 .00 .67 .00 
RAINBOW SMELT .16 .00 .00 .00 
STRIPED BASS .00 .00 .00 .00 
WEAKFISH .00 .00 .16 .00 
WH IT E CAT FISH .00 .00 .00 .00 
WHlTE PERCH .11 .00 .00 .00 

TOTAL SPECIES MONTHLY MEAN 60.07 82.Q9 54.66 9.26 

UNITS OF EFFORT* PERFORMED 6.80 5.30 6.10 5.80 

ANNUAL VALUES ARE BAS EO ON 11 SAMPLED MONTHS INS - NOT SAMPLEO) 
* A UNIT EFFORT IS DEFINEO AS 10 MINUTES OF TRAWLING 

NOV 
.19 
.co 
.co 
.00 

3.41 
.co 
• CO 
.C9 
.13 
.co 
.61 
.26 

4.68 

9.60 

ANNUAL 
DEC MEAN 

.00 .08 

.00 1.17 

.00 .04 

.00 12.18 

.00 5.03 

.00 .03 

.00 .06 
1.18 .13 

.00 .01 

.00 .01 

.00 .07 

.50 .29 

1.68 19.71 

3.70 69.50 



':'A.BLE v -19 
ORANGE & qCCKLANO UTILITIES. INC. 

1977 A~UATIC ECOLOGY STUDIES 

~CNTHLY ~EAN CATCH P£R EFFORT* SEINE CCLLECTICNS 

BCWLINE PCNe SE1NES 

SPECIES MONTH 
JAN FEEl t-lAR APR MAY JUN 

ALEwIFE NS .00 .13 .38 1.ce .00 
AMERICAN Ef:L I\S .00 .13 .13 .co .42 
AME~ICAN SHAD NS .00 .00 .00 .co .17 
ATLANTIC ~E~HADEN NS .00 .00 .00 .co .08 
ATLANTIC ~EEDLEFISH NS .00 .00 .00 .co .00 
ATLA~TIC SILVERSIDE NS .00 .00 .00 .00 .00 
ATUNTIC TO!-'.COO NS .50 .13 .co .13 2.83 
flA J,)ED KILLIFISH NS 2.00 3.13 4.63 3.CO 3.17 
flAY ANCHOVY NS .00 .00 .00 .co 2.00 
BLLJ:;BACK hEKRING NS .00 .00 .00 2.88 3.67 
BLUEFISH ~S .co .00 .00 .co 5.33 
BLUEGILL NS .00 .13 .00 .38 .08 
BRC\oiIJ BULLHEAD NS ·00 ,00 .00 '''' . , 

."v .. , 
CAP-? NS .00 .13 .co .13 .50 
Cu~';'iC~J SHINER I\S .00 .00 .00 .co .00 
GI ZlARD SHAD NS .00 .25 .00 .co .00 
:;OLDEN SHINER NS .00 1.50 .13 1.38 6.25 
GULIJFISH NS .00 .38 .13 .13 .17 
HOG CHOKER NS .00 .00 .co .co .00 
LARGEMOUTH BASS NS .00 .00 .13 .co .25 
lEPOMIS SP NS .00 .13 .00 .co .00 
MUHJ,ICHGG NS .00 .13 .00 .co .08 
NORTHt~~ PIPEFISH 1\5 .00 .00 .00 .co .00 
Purl?KI'~SEEIJ NS .00 4.00 2.50 6.88 16.58 
RAINBOW SMELT 1\5 .00 1.00 4.50 .63 .CO 
REDeREAST SUNFISH 1'\S .00 2.88 1.88 6.63 13.08 
RQ\;:>H SILVE:R5IDE NS .00 .00 .00 .CO 2.42 
SPOT NS .00 .00 .00 .CC .CO 
SPOTTAIL SHINER NS .00 2.25 1.25 7.15 11.17 
SnUPED BASS NS .00 .75 .13 • CO 3.00 
TESSELLATtO DARTER NS .50 1.25 2.25 3.13 3.08 
TIDEWAT[R SILVERS IDE 1'\S .00 .00 .00 .CO .00 
1m I TE C h H ISH 1'\S .00 .00 .00 .CO .00 
WHY TE PERCH NS • ~O 1.63 .13 8.50 22.58 
WHITE SUCKER NS .00 .00 .00 .00 .25 
YELLO\-,' PERCH /liS .00 .13 .00 .CO .17 

TOTAL S?ECIES ~CNTHLY MEAN NS 3.50 20.00 18.12 42.50 97.50 

U~ITS Of EfFORT* PERfORMED .00 2.00 8.00 8.00 8.CO 12.00 

AN~UAl VALUES ARE BASEO eN 11 SAMPLED MONTHS INS - NOT SAMPLED) 
* A ~~IT EFFORT IS DEFINED AS GNE SEINE H4UL 

[ [ [ [ [ [ [ [ [ ( ( [ [ [ [ ( [ [ [ 

... - -- --" 



E:33 :~;G~ ~l-19 (cc:r:::Ii'~iJED) 
ORA~GE & RLCKLAND UTILITIES, INC. 

1977 ACUATIC ECOLOGY STUDIES 

MC~THLY MEAN CATCH PeR EFFORT~ SEINE COLLECTI ONS 

BOWLINE PC~D SEINES 

SPECIES 

ALEWIH 
AME~ICAN EEL 
4Mt.~ICAN SHAD 
ATLANTIC MENHADEN 
ATLA~TIC NEEDLEFISH 
ATLANTIC SILVE~SIOE 
ATUtlTIC TC!'.CCD 
eM;QEO KIllIFISH 
BA Y A.'JC HaVY 
3LtJEDACK liEI{RING 
~LlJEFISH 

i1LlJtG ILL 
BRU',;~j BULLHEAD 
CARP 
CD,'r'~C0J SH I NER 
G 1 LZ ARD SHAD 
GOLDEN SHINER 
GOLDFISH 
HOGCHOKER 
LARr,EMOUTti BASS 
LEPCIJ IS SP 
Mur/Nl :HOG 
NORrHER~ PIPEFISH 
?url,PK I~,SEEO 
~/i I '~['cw S~=L T 
REO~REAST SUNFISH 
ROUGH SILV~RSIDE 
SPC T 
SPCTTAIL SHINER 
STRIP!':D BASS 
TESSELLATED DARTER 
TIDE~ATER SILVERSIDE 
I-iHITf: CHFISH 
WHITE PERCH 
WHITE SUCKF.R 
YHLCw PERCH 

T01Al SPECIES MLNTHLY MEAN 

UNITS CF EFFCRT* PERFORMED 

JUL 
4.38 

.00 
3&.3~ 

.co 

.38 

.25 

.00 
6.39 
.co 

76.CO 
8.2S 

.75 

.13 

.00 

.co 

.00 

.38 

.co 

.00 

.00 
1.13 
.13 
• 1 '3 

11.63 
.00 

12.13 
.00 
.00 

16.63 
15.6'3 

5.13 
.00 
.00 

21.13 
.co 
.13 

217.CO 

8.CC 

~ONTH 
AUG 

.13 

.25 
11. 88 

.00 

.00 
1.75 

.00 
14.25 
11.50 

207.75 
2.25 

.25 

.50 

.00 

.00 

.00 

.75 

.13 

.13 

.38 

.00 
1.13 
1.50 
9.00 

.00 
10.03 

.13 
1.13 
7.50 

13.25 
1.63 

.00 

.50 
20.88 

• 13 
.50 

319.75 

8.00 

SEP 
.00 
.00 

5.13 
.00 

2.13 
3.63 

.00 
14.13 
43.50 

5.63 
.88 
.13 
.co 
.25 
.00 
.00 
.25 
.00 
.50 
.00 
.00 

2.50 
.88 

6.38 
.00 

10.25 
1.50 

.25 
5.50 
8.25 
1.38 

.50 

.13 
12.38 

.00 

.00 

126.00 

8.00 

OCT 
.13 
.13 

10.63 
.co 
.00 
.00 
.00 

9.88 
1.00 

737.88 
.00 

1.50 
• .00 
.38 
.00 
.25 
.63 
.00 
.38 
.13 
.00 

1.25 
.00 

3.00 
.00 

6.38 
.co 
.00 

4.63 
2.88 
1.75 
3.75 
.00 

2.38 
.00 
.13 

789.00 

a.oo 

ANNUAL VALU~S ARE BASED eN 11 SAMPLED MONTHS INS - NOT SAMPLED)' 
* A UNIT tFfORT IS DEFINED AS ONE SEINE HAUL 

NOV 
5.50 
.17 
.co 
.CO 
.00 
.co 
.co 

22.08 
.58 

35.58 
.co 

2.83 
.co 
.17 
.08 

5.33 
1.33 
.co 
.00 
.08 
.co 

1.17 
.co 

4.42 
.co 

2.83 
.co 
.08 

3.25 
3.83 
4.42 

.CO 

.co 
24.50 

.08 

.C8 

118.41 

12.00 

DEC 
1.00 

.00 

.00 

.00 

.00 

.co 

.00 
4.00 

.00 

.00 

.00 

.00 

.co 

.00 

.00 
13.00 

.00 

.00 

.00 

.co 

.00 

.25 

.00 

.00 

.25 

.00 

.00 

.00 

.25 

.75 

.25 

.co 

.00 

.25 

.00 

.00 

20.00 

4.00 

ANNUAL 
MEAN 

1.15 
.11 

5.83 
.0 1 
.23 
.51 
.33 

7.88 
5.33 

97.22 
1.52 
.55 
.07 
.14 
.0 1 

1.11 
1.14 
.08 
.09 
.09 
.11 
.60 
.23 

5.85 
.58 

6.06 
.37 
.13 

5.47 
4.41 
2.25 

.39 

.06 
10.44 

.04 

.10 

161.07 

86.00 



.: -:,~ TABD.:-:: '7-20 
C~A\~~ & RCCKLA~D UTILITIES. INC. 

1?17 ACUATIC ECCLOGY STUOI~S 

WC~THLY ~EA~ CATCH PER EFFORT. SEINE COLLECTIONS 

BOWLINE RIVER SEINES 

SPEC rES MCNTH 
JAN FEB MAR APR MAY JUN 

ALEWIFE NS .00 .00 .13 .75 .17 
i\M::~ICAN EEL NS .00 .25 .13 .00 .17 
AM£qICAN SHAD NS .00 .co .00 .co .50 
ATL~NTIC ~ENHAOEN NS .00 .00 .00 .cc .00 
ATL~~TIC N~EDLEFlSH NS .00 .00 .00 .00 .00 
ATLANTIC SILVERSIOE NS .00 .00 .00 .co .00 
ATUdTrc T01>'CCD NS .00 .00 .00 .75 1.58 
EA~DEG KILLIFISH NS .00 .13 .25 .co .75 
BAY ANCHOVY NS .00 .00 .00 .co 20.17 
BLUEP.ACK HeRRING NS .co .00 .00 1.75 3.42 
BLUEFISH NS .00 .00 .00 .co 4.17 
BLL:EGILL NS .00 .00 .00 .co .00 
C"~P NS ~I)I) .ce .,n .CO .08 .JO 

(.KtVALlE JACK NS .00 .00 .00 .CO .00 
FOU1SPINE STICKLEBACK NS .00 .00 .00 .CO .00 
GX lZARO SHAD NS .00 .00 .00 .00 >.00 
GOLDEN SHINER NS .CO .25 .25 .50 .08 
GOLDFiSH NS .00 .25 .CO .CO .08 
HOGCHOKI:R NS .00 .00 .00 .13 .00 
MUM~lrCHOG NS .00 .13 .00 .CC .00 
i'IORTHER~1 PIPEFISH NS .00 .00 .00 .CO .00 
PUtJi'Krr~SEEC NS .00 12.13 .25 2.CO .75 
RAINoO\~ SMELT NS .00 .25 .88 .25 .08 
RiObREAST SUNFISH 1\5 .00 1. 75 .13 4.50 .33 
RO~;H SILVERSIDE t\S .00 .00 .00 .CO 1.33 
SPOT 1\S .00 .00 .00 .CO .00 
SPUTTAIL SHINER NS .00 2.50 .75 2.38 8.08 
STRIPE!) BASS t\S .00 .13 .00 .CO 4.83 
STR I PEO ,",ULLET t\S .CO .00 .00 .CO .00 
TtSSELLATED DAKTER NS .25 .75 .75 .38 .42 
TIDEWATER SILVERSIDE NS .00 .00 .CO .CO .CO 
WHIT[ CATFISH NS .00 .00 .00' .CC .08 
WHITE PERCH filS .00 .13 .50 1.38 21.33 
WHITE SUCK2R i'oiS .25 .00 .00 .25 .CO 
YELLOW PERCH NS .00 .00 .00 .25 .00 

fOTAL SPECIeS MCNTHLY MEAN NS .50 18.62 4.37 15.25 68.41 

UNITS Of E~FORT* PER~ORMED .00 4.00 8.00 8.00 8.CO 12.00 

ANNUAL VALUES ARE BASED ON 11 SAMPLED MONTHS (NS - NOT SAMPLED) 
* A UNIT tFFORT IS DEFINED AS CNE SEI~E HAUL 

( [ ( [ l l- I [ [ [ I [ I' r [ [ ( f f 



· EC36 l.'ABLE V -20 (emIT IrrJED ) 
QRA'I:;E I: RCCKlANC UTILITIES. INC. 

1977 ACUATIC ECOLOGY STUOIES 

MONTHLY MEAN CATCH PEK EFFORT. SEINE COLLECTIONS 

BOWLIN~ RIVER SEINES 

SPECIES 

ALEwIFe. 
AM E RIC II 'l EE L 
AME?,ICt.N SHAD 
ATLANTIC MENHADEN 
ATLANTIC NEEDLEFISH 
tTLA~TIC SILVERSIDE 
A TL~NTIC T:WCOO 
BANDED KILLIFISH 
~,AY ANCHCVY 
P.U;l:EACK HERRING 
t\L liEF I SH 
BLLI::GILL 
CAQp 
CREVILLE JACK 
FOURSPINE STICKLEBACK 
G I HARD SHAD 
GOLCEN SHINER 
COlDf-iSH 
HOGCHUKER 
"'UMI~ I CHeG 
NORTHl:RN PIPEFISH 
PU~'?KI '~SEED 

RA I 'mel, s~c L T 
REDCRCAST SUNFISH 
ROUJH SILVl:RSIDE 
SPOT 
SPCTTAIL SHINER 
STRIPtD dASS 
STRIPE!) MULLET 
TESSELLATED DARTER 
TIDEWATl:R SILVERS IDE 
WHIT[ ::ATFISH 
WHITE PERCH 
wIll n:: SUCKER 
YELLOW PERCH 

TCTAL SPECIES MONTHLY MEAN 

UNITS OF EFFCRT* PERFORMEO 

JUL 
.00 
.00 

16.25 
.13 
.13 
.25 
.00 
.88 
.00 

4.75 
10.50 

.co 

.13 

.00 

.13 

.00 

.00 

.00 

.CO 

.00 

.00 

.50 

.00 
1.'50 

.13 

.co 
5.88 

18.33 
.00 
.'38 
.00 
.co 

20.88 
.00 
.00 

80.75 

8.00 

MONTH 
AUG 

5.13 
.13 

17.13 
.00 
.00 

2.38 
.13 

1.75 
54.88 

3.38 
2.13 

.13 

.25 

.13 

.00 

.00 

.00 

.50 

.13 

.13 

.63 

.00 

.00 

.63 

.00 
2.63 
4.13 

27.88 
.00 
.25 
.00 
.38 

28.13 
.00 
.~o 

153.37 

8.00 

SEP 
.00 
.00 

5.63 
.00 
.00 

1.88 
.00 

1.88 
9.25 
5.88 

.38 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.38 

.13 

.00 

.63 
1.13 

.50 
1.00 

19.00 
.25 
.00 
.00 
.00 

2.25 
.13 
.00 

50.25 

8.00 

OCT 
.13 
.00 

11.63 
.00 
.00 
.00 
.00 

1.13 
.13 

84.88 
.00 
.25 
.00 
.00 
.co 
.00 
.13 
.00 
.00 
.00 
.00 
.75 
.00 
.50 
.00 
.00 

3.63 
10.38 

.co 

.00 

.00 

.00 
1.63 

.CO 

.00 

115.12 

fI.OO 

ANNUAL"VALutS ARE'BASED ON 11 SA~PLE~MONTHS INS - NOT SAMPLED) 
* A UNIT EFfORT IS DEFINED AS ONE SEINE HAUL 

NOV 
.co 
.co 
.co 
.co 
.co 
.co 
.co 
.17 
.co 

4.17 
.00 
.08 
.co 
.co 
.co 

1.75 
.co 
.co 
.co 
.co 
.co 
.25 
.co 
.25 
.co 
.co 
.50 

3.58 
.co 
.co 
.08 
.08 
.50 
.co 
.co 

11.41 

12.CU 

OEC 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.25 
.00 
.00 
.00 
.00 
.00 
.00 
.co 
.50 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.50 
.75 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

2.00 

4.00 

AN~UAL 
MEAN 

.57 

.06 
4.65 

.01 

.01 

.41 

.22 

.65 
7.67 
9.84 
1.56 

.04 

.08 

.01 

.01 

.20 

.11 

.08 

.02 

.02 

.09 
1.52 

.13 

.93 

.23 

.28 
2.67 
7.72 

.02 

.29 

.01 

.05 
6.97 

.06 

.07 

47.28 

88.00 



the Bowline area (Table V-2 n. Spot, a marine migrant, was 

common in the Haverstraw Bay area during August and September, 

which are periods of high salt water intrusion. Striped bass 

abundance was highest in the Bowline Bay area during July and 

August. 

The greatest average abundances in bottom trawls were attained 

in July (446.0 fish/effort), corresponding to recruitment of 

juvenile Atlantic tomcod and striped bass into the Bowline 

vicinity, and during October (508.8 fish/effort) and November 

(410.6 fish/effort), corresponding to fall movements of white 

perch and hogchoker (Table V-21). 

Fluctuations in the nearshore (!ommuni ty structure resulted from 

the movement of white perch, striped bass, American shad, 

spot tail shiner, banded killifish, blueback herring, and bay 

anchovy into and out of the sl1allow areas. White perch were 

most common throughout the summer and November, while striped 

bass and American shad juveniles utilized the Bowline Point 

shoal vicinity during late summer. Spottail shiner were common 

throughout the summer; banded killifish, found primarily in 

Bowline Pond, occurred in abundance only during November. Both 

blueback herring and bay anchovy showed different periods of 

peak abundance between the Bowline Pond and river seines. 

Blueback herring were abundant in the pond during August and 

October while only the latter· peak was reflected in the river 

seines. Bay anchovy were common during June and August in the 

river seines, but did not move into the pond until September 

(Tables V-19 and V-20). 

V-ll 

Lawler, Matllsky /fif Skelly Engineers 
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ORA~G~ , P~CKLANO UTILITIES. INC. 

1977 A;UATIC ECOLOGY STUDI~S 

MCNTHLY MEAN CATCH PER EFFORT. BOTTOM TRAWL COLLECTIONS 

BOWLINE VI:INITY BOT. TRAWLS 

SPECIES MONTH 
JAN FEB MAR APR foIAV JUN 

AU:wlFE NS .00 .00 .00 1.43 1.18 
r.r-1CRICAN EEL NS .0·0 .12 1.29 2.1C 2.16 
M~EQ,ICAN SHAD NS .00 .00 .00 .CO .00 
ATLANTIC ~ENHADEN NS .00 .00 .00 .CO .09 
ATLANTIC STURGEON NS .00 .12 .35 .10 .10 
ATLANTIC TOMCOD NS 20.66 4.11 5.93 37.01 195.93 
EAY t.N~HOVY NS .00 .00 .00 .CO .95 
HLUtB~CK HERRING NS .00 .00 .00 .CO .14 
BLUEFISH NS .00 .00 .00 .CO .16 
BRCWN fULLHEAO NS .00 .30 1.63 .43 .28 
CARP NS .00 .00 .00 .co .32 
FOUKSPINE STICKLEBACK NS .00 .00 .28 .00 .00 
GIZZARD SHAD NS .00 .00 .CO .CO .00 
GOLDFISH NS .00 .19 .00 .co .42 
HGGCHCKER NS .28 2.40 33.20 59.96 18.64 
PU/·;oK l~jSEE1 NS .00 .00 .71 2.1C .56 
RAI~~50H SMELT NS 4.08 .36 .00 .57 1.68 
SHO~TNOSE STURGEON NS .00 .00 .09 .CO .00 
SPOT NS .00 .00 .00 .00 .00 
SPuTTAIL SHINER NS .00 .37 1.43 3.ce .00 
STRIPED BASS NS 24.09 .95 .24 ·2.71 11.96 
St;/J.~·'fR F LOU/I;DER NS .00 .00 .00 .CO .00 
TESSELLATED DARTER NS 3.97 1.97 .11 .CO .00 
WtAKFISH NS .00 .00 .00 .co .00 
WHITE BASS NS .00 .00 .00 .CO .00 
WHIfE CATFISH NS .28 .43 1.94 3.69 5.40 
WH! fE PERCH NS 27.62 34.05 51.51 69.82 91.17 
I\HITE SUCKER t-iS .00 .00 .28 .57 .00 
YELLOw PERCH NS .00 .48 .00 .24 .14 

TOTAL SPECIES MONTHLY MEAN NS tlO.97 45.84 98.98 183.12 331.25 

UNITS OF EFFORT* PERFORMED .00 4.40 7.50 8.50 8.CO 11.10 

ANNUAL VALUES ARE BASED eN 11 SAMPLED MONTHS INS - NOT SAMPLED) 
* A UNIT EFFORT IS DEFINED AS 10 MINUTES OF TRAWLING 
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CRANGE ~ RCCKLAND UTILITIES. INC. 

1977 AQUATIC ECOLOGY STUDIES 

MONTHLY MEAN CATCH PER EFFORT* !IOTTOM TRAWL COLLECTI ONS 

BOWLINE VI~INITY BOT. TRAWLS 

SPECIES 

ALEWIFE 
AME:l.ICAN EEL 
AMERICAN SHAD 
ATLANTIC ME~HADEN 
ATLA~TIC STURGEON 
ATUNTIC TO~COD 
BAY MKtlCVY 
BLutdACK HERRING 
BLUEFISH 
~.RJW·j (lULLH[AD 
C.\V 
r-OU~SP[NE STICKLEBACK 
C[ ZlA~D SHAD 
GCL:JFISH 
HCGCHU"tH. 
P iJ :.\ r K I tl SEE [) 
RA I\J~Cw SMELT 
SHORTNOSE STURGEON 
SPOT 
SPOTTAIL SHINER 
STRIPED RASS 
SUI-1~IE: q F LCU~mER 
TESSELLATED DARTER 
WEAKFISH 
WH! TE eASS 
WHITe CATFISH 
~:H ITE PERCH 
WHITE SUCKER 
yt::LLOI>< PERCH 

TOTAL SPECIES MONTHLY MEAN 

UNITS OF EFFORT* PERFORMED 

JUL 
9.34 
3.50 

19.11 
.00 
.co 

134.45 
41.33 

.74 
1.C7 

.11 

.co 

.00 

.co 

.61 
6.30 

.37 
2.72 

.00 
10.15 

.co 
147.14 

.00 

.00 

.08 

.00 

.45 
68.35 

.cc 

.19 

446.00 

8.10 

MONTH 
AUG 

.31 

.33 

.30 

.00 

.09 
3.91 
4.88 

.00 

.91 

.13 

.11 

.00 

.00 

.00 
37.76 

.00 

.11 
.00 

130.43 
.00 

45.02 
.21 
.00 

3.72 
.00 

2.91 
31.66 

.cc 

.00 

262.79 

7.80 

SEP 
~10 

.63 

.00 
.00 
.00 

1.65 
4~74 

.00 

.65 

.00 

.26 

.00 

.00 

.00 
86.05 

.42 

.00 

.00 
107.48 

.00 
9.12 

.00 

.00 
9.13 

.00 
12.79 
46.76 

.00 

.00 

279.17 

1.20 

eCT 
1.71 
5.91 
1.30 

.00 

.00 
5.54 
1.25 

.63 

.00 
1.44 
.00 
.00 
.00 
... co 

289.80 
5.42 
5.72 

.00 
23.37 

1.46 
12.33 

.00 

.00 

.00 

.00 
6.49 

146.03 
.00 
.42 

508.80 

7.20 

ANNUAL VALUES ARE BASED ON 11 SAMPLED MONTHS INS - NOT SAMPLED> 
* A UNIT EFFORT IS DEFINED AS 10 ~I~UTES OF TRAWLING 

( ( ( [ I: [ ( ( '- ( 

NOV 
·.42 

4.C3 
.14 
.co 
.00 

8.95 
.cc 
.14 
.co 
.57 
.co 
.00 
.co 
.56 

279.41 
.35 
.co 
.C6 

6.33 
1. 17 
4.70 
.co 
.co 
.co 
.19 

4.54 
98.75 

.co 

.32 

410.61 

11.40 

[ 

DEC 
.00 
.19 
.00 
.00 
.00 

2.66 
.00 
.00 
.00 
.00 
.00 
.00 
.48 
.Qu 

23.10 
.00 
.00 
.00 
.00 

3.81 
3.73 

.00 

.48 

.00 

.00 
1.53 

29.16 
1.16 

.00 

66.28 

4.10 

[ ( 

ANNUAL 
MEAN 

1.32 
1.84 
1.89 

.01 

.01 
38.25 
4.83 

.15 
.25 
.44 
.06 
.03 
.04 
. i I) 

76.08 
.90 

1.38 
.01 

25.25 
1.02 

23.82 
.02 
.59 

1.18 
.02 

3.68 
63.17 

.18 

.16 

246.82 

85.30 

( [ ( [ 



e. Length Distribution 

(i) White Perch 

Collections of white perch in the Bowline vicinity, indi

cated that the overwintering young-of-the-year white perch 

(now yearlings) were predominantly 5-8 cm throughout the 

early spring (Table V-22). Recruitment of the first 1977 

juveniles occurred in the nearshore waters of Bowline Pond 

in July, when perch were about 2-5 cm and continued through 

December, when they were 6-9 cm in length (Table V-23). 

(ii) Striped bass 

From February through June, collections of striped bass 

were composed primarily of yearlings, although some older 

fish were present in February and May (Table V-24). From 

June on, collections were dominated by juvenile fish which 

grew from 1-4 cm in June to approximately 6-8 cm in Novem

ber. The data indicate that most of these juvenile striped 

bass were collected either in the shallow water trawls at BB 

(Table V-14) or in the river seines (Table V-20). 

(iii) Atlantic Tomcod 

Collections from February through May showed the presence of 

yearling tomcod, which generally decreased in 

during this post-spawning period (Table V-25). 

abundance 

Young-of-

the-year fish first appeared in May collections at lengths 

of 2-6 cm and showed an expected growth pattern to maturity 

(11-15 cm) within their first year. Unlike the striped bass 

and white perch, the Atlantic tomcod juveniles preferred the 

deeper trawl stations BC (Table V-16) and BID (Table V-15), 

V-12 

Lawler. Matusky ®" Skelly E.ngincers 
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1977 A'UATIC ECOLOGY STUDIES 
ORANGE A~D ROCKLAND UTILrTIES. :NC. 

LENGTH-FREQUENCY CF WHITE PERCH 
AT ~TATIGN - ALL - ALL GEARS 

INTERVAL JAN FEB MAR APR MAY JUN 
(eM) NO. PC'4T NC. PCNT NO. PCNT NO. peNT NO. PCNT NO • peNT 

• 1- 1.0 0 .0 a .0 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 0 .0 1 .7 0 .0 0 .0 0 .0 2 .2 
5.1- 6.0 0 .0 6 4.3 6 2.4 1 .4 14 3.4 4 .4 
6.1- 7.0 0 .0 3C 21.3 39 15.4 4 1.6 59 14.1 66 7.0 
7.1- 8.0 0 .0 6 4.3 31 12.3 12 4.7 18 4.3 155 16.0 
&.1- 9.0 0 .0 0 .0 0 .0 0 .0 0 .0 102 10.5 
9.1- 10.0 0 .0 0 .0 1 .4 3 1.2 3 .7 14 1.4 

10.1- 11.0 0 .0 2 1.4 23 9.1 39 15.2 31 7.4 22 2.3 
11.1- 12.0 0 .0 1 .7 32 12.6 50 19.5 65 15.6 62 6.4 
12.1- 13.0 0 .0 2 1.4 32 12.6 39 15.2 40 9.6 69 7.1 
13.1- 14.0 0 .0 3 2.1 17 6.7 28 10.9 17 4.1 60 6.2 
14.1- 15.0 0 .0 7 5.0 13 5.1 29 11.3 17 4.1 47 4.8 
15.1- 16.0 0 .0 19 13.5 17 6.7 20 7.8 20 4.8 61 6.3 
16.1- 17.0 0 .0 16 11.3 12 4.7 14 5.5 39 9.4 82 8.5 
17.1- 18.0 0 .0 21 14.9 10 4.0 11 4.3 33 7.9 77 7.9 
19.1- 19.0 0 .0 11 7.8 5 2.0 5 2.0 34 8.2 71 7.3 
19.1- 20.0 0 .0 10 7.1 11 4.3 0 .0 13 3.1 41 4.2 
20.1- 21.0 0 .0 4 2.8 3 1.2 1 .4 7 1.7 16 1.9 
21.1- 22.0 0 .0 1 .7 1 .4 0 .0 4 1.0 7 .7 
22.1- ?3.0 0 .0 0 .0 0 .0 0 .0 2 .5 3 .3 
23.1- 24.0 0 .0 0 .0 0 .0 0 .0 0 .0 4 .4 
24.1- 25.0 0 .0 1 .7 0 .0 0 .0 a .0 0 .0 
25.1- 26.0 0 .0 0 .0 0 .0 0 .0 0 .0 1 .1 
26.1- 27.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
27.1- 28.0 0 .0 0 .0 0 .0 0 .0 1 .2 0 .0 

TOTAL ANALYZED 0 141 253 256 417 970 
MEA~1 LENGTH 13.7 11.8 12.9 13.0 12.8 
VARIArJCE 26.73 15.89 6.80 19.56 20.32 

( [ ( ( [ [ I" [ I" ( I: f [ [ [ I: [ [ ( 
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1977 ACUATIC ECOLCGY STUOIES 
CRANGE A~O ROCKLAND UTILITIES. INC. 

LE~GT~-FREQUE~~Y OF WHITE PERCH 
AT STATION - ALL - All SEARS 

INTERVAL JUL A(;G SEP OCT NOV DEC (CM) NO. peNT NO. peNT NO. peNT NO. peNT NO. peNT NO. peNT 

.1- 1.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 1 .2 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 63 11.5 C .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.0 42 7.7 9 1.8 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 26 4.8 65 12.7 5 1.4 1 .2 3 .5 0 .0 
5.1- 6.0 2 .4 84 16.4 39 11.2 18 4.1 35 5.5 2 1.7 
0.1- 7.0 1 .2 9 1.8 25 7.2 66 14.9 90 14.0 6 5.1 
7.1- 8.0 10 1.8 0 .0 3 .9 55 12.4 120 18.7 22 18.8 
8.1- 9.0 46 8.4 1 .2 1 .3 13 2.9 67 10.5 '12 10.3 
9.1- 10.0 82 15.0 11 2.1 4 1.2 3 .7 e 1.2 0 .0 

10.1- 11.0 40 7.3 24 4.7 8 2.3 13 2.9 20 3.1 6 5.1 
11.1- 12.0 14 2.6 37 7.2 16 4.6 40 9.0 46 7.2 16 13.7 
12.1- 13.0 32 5.9 14 2.7 11 3.2 34 7.7 38 5.9 15 12.8 
13.1- 14.0 64 11.7 58 11.3 40 11.5 44 10.0 53 8.3 14 12.0 
14.1- 15.0 31 5.7 87 17.0 66 19.0 74 16.7 69 10.8 13 11.1 
15.1- 16.0 37 6.8 43 8.4 58 16.7 38 8.6 41 6.4 6 5.1 
16.1- 17.0 26 4.8 32 6.2 41 11.8 21 4.8 29 4.5 1 .9 
17.1- 18.0 13 2.4 26 5.1 21 6.1 12 2.7 11 1.7 2 1.1 
18.1- 19.0 14 2.6 6 1.2 4 1.2 3 .7 6 .9 1 .9 
lq.1- 20.0 1 .2 6 1.2 3 .9 5 1.1 2 .3 0 .0 
2C.1- 21.0 1 .2 1 .2 1 .3 2 .5 3 .5 1 .9 
21.1- 22.0 0 .0 0 .0 1 .3 0 .0 0 .0 0 .0 
22.1- 23.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
23.1- 24.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
24.1- 25.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
25.1- 26.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
26.1- 27.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
27.1- 28.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 

TOTAL ANALYZED 546 513 347 442 641 117 
MO~. LI:NGTH 10.1 11.3 13.0 11.6 10.6 11.2 VARIANCE 22.12 21.69 16.27 14.46 13.99 10.14 
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1971 A'UATIC ECOLOGY STUOIES 
ORANGE AND ROCKLANO UTILITIES, INC. 

LE~GTH-FREOUENCY CF WHITE PERCH 
AT STATION - ALL - SE INE .. PO!ID 

!'IIHRVAL JAN FEB MAR APR MAY JUN 
(eM) NO. PCNT NC. PCNT NO. PCNr NO. PCNT NO. PCNT NO. peNT 

.1- 1.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- z.o 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 0 .0 0 .0 0 .0 0 .0 0 .0 1 .5 
5.1- 6.0 0 .0 0 .0 2 15.4 0 .0 12 17.6 1 .5 
6.1- 7.0 C .0 C .0 5 38.5 0 .0 43 63.2 39 20.1 
7.1- 8.0 0 .0 0 .0 1 7.7 0 .0 5 7.4 55 28.4 
8.1- 9.0 0 .0 0 .0 0 .0 0 .0 0 .0 24 12.4 
9.1- 10.0 0 .0 0 .0 0 .0 0 .0 0 .0 3 1.5 

10.1- 11.0 0 .0 0 .0 1 1.7 1 100.0 0 .0 0 .0 
It.1- 12.0 0 .0 0 .0 0 .0 0 .0 1 1.5 3 1.5 
12.1- 13.0 0 .0 0 .0 1 7.7 0 .0 0 .0 8 4.1 
13.1- 14.0 0 .0 0 .0 0 .0 0 .0 0 .0 16 8.2 
14.1- 15.0 0 .0 0 .0 1 7.7 0 .0 0 .0 7 3.6 
15.1- 16.0 0 .0 0 .0 0 .0 0 .0 1 1.5 9 1t.6 
16.1- 17.0 0 .0 0 .0 1 7.7 0 .0 2 2.9 7 3.6 
17.1- 18.0 0 .0 1 100.0 0 .0 0 .0 1 1.5 10 5.2 
la.l- 19.0 0 .0 0 .0 0 .0 0 .0 1 1.5 6 3.1 
19.1- 20.0 0 .0 0 .0 0 .0 0 .0 2 2.9 5 2.6 
2C.l- 21.0 0 .0 0 .0 1 7.7 0 .0 0 .0 0 .0 
21.1- 22.0 a .0 0 .0 0 .0 0 .0 0 .0 0 .0 

TOTAL A~JALYlED 0 1 13 1 68 194 
MEAN L:':NGrH 17.7 9.9 10.7 7.7 10.3 
VARIANCE 22.94 12.08 11.06 

[ [ [ [ ( [ [ I. [ ( I [ [ I '- f [ [ I: 
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1977 A~UArIC E~OLC~Y STUDIES 
CRANGE A~S RCCKLAND UTILITIES. INC. 

LENGTH-FRtCUENCV OF WHITE P~RCH 
AT STATION - ALL - SEINE - POND 

INTERV"L JUl AL.G SEP OCT NOV OEC 
(0'1 NO. PCNT NC. PCNT NO. PCNT NO. peNT NO. peNT NO. PCNT 

.1- 1.0 0 '.0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 33 19.5 0 .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.0 16 9.5 4 2.8 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 17 10.1 45 31.0 5 5.1 1 5.3 3 1.9 0 .0 
5.1- 6.0 1 .6 44 30.3 32 3203 6 31.6 31 19.7 0 .0 
6.1- 7.0 1 .6 4 2.8 19 19.2 8 42.1 53 33.8 1 100.0 
7.1- 8.0 8 4.1 0 .0 2 2.0 0 .0 45 28.7 0 .0 
8.1- 9.0 29 11.2 1 .1 1 1.0 0 .0 18 11.5 0 .0 
9.1- 10.0 19 11.2 5 3.4 3 3.0 1 5.3 1 .0 0 .0 

lCo1- 11.0 5 3.0 1 .7 6 6.1 1 5.3 1 .6 0 .0 
11.1- 12.0 1 .6 4 2.8 6 6.1 0 .0 1 .6 0 .0 
12.1- 13.0 5 3.0 2 1.4 4 4.0 0 .0 1 .6 0 .0 
13.1- 14.0 13 7.7 8 5.5 5 5.1 0 .0 0 .0 0 .0 
14.1- 15.0 4 2.4 7 4.8 5 5.1 1 5.3 0 .0 0 .0 
15.1- 16.0 9 5.3 10 6.9 5 5.1 0 .0 1 .6 0 .0 
16-1- 17.0 2 1.2 3 2.1 1 1.0 0 .0 0 .0 0 .0 17.1- 18.0 3 1.8 2 1.4 1 1.0 1 5.3 1 .6 0 .0 
LP.l- 19.0 3 1.8 2 1.4 1 1.0 0 .0 0 .0 0 .0 
19.1- 20.0 0 .0 2 1.4 2 2.0 0 .0 0 .0 0 .0 
20.1- 21.0 0 .0 1 .7 0 .0 0 .0 1 .6 0 .0 
21.1- 22.0 0 .0 0 .0 1 1.0 0 .0 0 .0 0 .0 

TO I A L t. t, A L Y lEO 16<) 145 99 19 157 1 
~'EA'I LENGTH 8.1 8.1 9.0 1.6 7.2 7.0 
VARIANSE 20.90 21. 54 18.14 10.90 3.64 
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1917 ~CVATIC ECOLOGY STUDIES 
GRA~SE ~\O RCCKLANO UTILITIES, INC. 

LEN~T~-F~ECUENCY CF STRIPED BASS 
H STATlcr: - ALL - ALL GeARS 

INTE~VAL JAN FEB ~AR APR MAY JUN 
(C~ ) NC. PCNT NC. PCNT NO. PC,'H NO. PCNT NO. peNT NO • peNT 

.1- 1.0 0 • 0 c .0 0 .0 0 .0 0 .0 0 .0 
1. 1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 15 8.5 
2.1- 3.0 0 .0 0 .0 0 .0 0 .0 0 .0 63 35.8 
3.1- 4.0 0 .0 0 .0 0 .0 0 .0 0 .0 57 32.4 
4.1- 5.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
5.1- 6.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
6.1- 7.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
7.1- !l.0 0 .0 5 4.6 3 23.1 0 .0 0 .0 0 .0 
8.1- 9.0 0 .0 3 2.8 4 30.8 0 • .0 0 .0 2 1.1 
9.1- 10.0 0 .0 7 6.5 1 7.7 0 .0 0 .0' 6 3.4 

lC.l- 11.C 0 .0 1 .9 1 7.7 0 .0 0 .0 5 2.8 
11.1- 12.() 0 .0 0 .0 0 .0 0 .0 0 .0 2 1.1 
12.1- 13.0 0 .0 0 .0 0 .0 0 .0 0 .0 5 2.8 
13.1- 14.0 0 .0 1 .9 0 .0 0 .0 0 .0 2 1.1 
14.1- 15.0 0 .0 7 6.5 0 .0 1 50.0 0 .0 2 1.1 
l:;i.1- 16.0 0 .0 9 8.3 2 15.4 0 .0 0 .0 0 .0 
16.1- 17.0 0 .0 6 5.6 0 .0 0 .0 0 .0 4 2.3 
17.1- 1~.O 0 .0 7 6.5 0 .0 0 .0 0 .0 5 2.8 
le.l- 19.0 0 .0 6 5.6 0 .0 0 .0 1 9.1 Z 1.1 
19.1- 20.0 0 .0 10 9.3 0 .0 0 .0 2 18.2 0 .0 
2C.l- 21.0 0 .0 5 4.6 1 7.7 1 50.0 2 18.2 1 .6 
21.1- 22.0 0 .0 5 4.6 0 .0 0 .0 0 .0 1 .6 
22.1- 23.0 0 .0 6 5.6 0 .0 0 .0 1 9.1 0 .0 
23.1- 2'+.0 0 .0 4 3.7 0 .0 0 .0 0 .0 0 .0 
24.1- 25.0 0 .0 3 2.8 0 .0 0 .0 0 .0 Z 1.1 
25.1- 26.0 0 .0 2 1.9 0 .0 0 .0 1 9.1 1 .6 
26.1- 27.0 0 .0 1 .9 0 .0 0 .0 0 .0 0 .0 
27.1- 28.0 0 .0 5 4.6 0 .0 0 .0 1 9.1 1 .6 
28.1- 29.0 0 .0 2 1.9 0 .0 0 .0 0 .0 0 .0 
29.1- 30.0 0 .0 1 .9 0 .C 0 .0 0 .0 0 .0 
:iO.l- 31.0 0 .0 4 3.7 0 .0 0 .0 0 .0 0 .0 
31.1- 32.0 0 .0 2 1.9 0 .0 0 .0 0 .0 0 .0 
32.1- "33.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
3,.1- 34.0 0 .0 0 .0 1 7.7 0 .0 0 .0 0 .0 
34.1- 35.0 0 .0 c .0 0 .0 0 .0 2 18.2 0 .0 
35.1- 36.0 0 .0 1 .9 0 .0 0 .0 0 .0 0 .0 
36.1- 37.0 0 .0 1 .9 0 .0 0 .0 0 .0 0 .0 
37.1- 38.0 0 .0 2 1.9 0 .0 0 .0 1 9.1 0 .0 
38.1- 39.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
3Q.l- 4().0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
'.0.1- 41.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 

r ( ( [ ( ~. [ I: r [ ( f £ [ ( r [ [ [ 



INTERVAL 
( CM) 

(':O'H '0) 
41.1- 42.0 
42.1- 43.0 
43.1- 44.0 
44.1- 45.0 

Tor~L ANALYZED 
MEAN L~NGTH 

VARIA~CE 

JAN 
NO. 

0 
0 
0 
0 

0 

,-~~ :: :-::t=::r--J-;::J) 

1977 A'UATIC ECOLOGY STUUIE$ 
ORANGE AN~ ~OCKLANO UTILITIES, INC. 

LEN~T~-FREQ~ENSY CF STRIPED gASS 
AT STAfIeN - ALL - ALL ~~ARS 

FEB MAR 
peNT NC. peNT NO. PCN} 

.0 0 .0 0 .0 

.0 1 .9 0 .0 

.0 c .0 0 .0 

.0 1 .9 0 .0 

108 13 
20.C 12.5 

NO. 

0 
0 
0 
0 

2 
17.7 

APR 
peNT 

.0 

.0 

.0 

.0 

60.07 58.18 16.29 

MAY JUN 
NO. peNT NO. peNT 

0 .0 0 .0 
0 .0 0 .0 
0 .0 0 .0 
0 .0 0 .0 

11 176 
25.7 5.6 
50.67 3f.53 
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1911 ACUATIC ECOLOGY STUDIES 
CRANSE A~C RCCKLAND UTILITIES. [NC. 

LE~GTH-FREQUENCY OF STRIPED BASS 
AT STATrO~ - ALL - ALL GEARS 

r'lTE~VAL JUL Al..G SEP OCT NOV DEC 
(eM) NO. PCNT NC. peNT NO. PCNT NO. PC NT NO. peNT NO. peNT 

.1- 1.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 12 18.2 1 .2 0 .0 c .0 0 .0 0 .0 
3.1- 4.0 144 36.5 4 .9 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 104 26.3 64 14.9 9 3.9 0 .0 0 .0 0 .0 
5.1- 6.0 52 13.2 206 41.9 81 37.5 30 17.5 19 15.4 0 .0 
6.1- 7.0 17 4.3 102 23.7 91 39.2 62 36.3 42 34.1 5 33.3 
7.1- 8.0 4 1.0 37 8.6 32 13.8 42 24.6 31 25.2 8 53.3 
B.l- 9.0 0 .0 13 3.0 8 3.4 15 !l.8 17 13 .8 2 13 .3 
'I. t- 10.0 0 .0 2 .5 4 1.7 13 7.6 3 2.4 0 .0 

10.1- 11.0 0 .0 0 .0 0 .0 5 2.9 4 3.3 0 .0 
11.1- 12.0 1 .3 0 .0 1 .4 1 .6 1 .8 0 .0 
12. t- 13.0 0 .0 0 .0 a .0 0 .0 1 .8 0 .0 
13.1- 14.0 0 .0 0 .0 0 .0 0 .0 2 1.6 0 .0 
14.1- 15.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
15.1- 16.C 0 .0 c .0 0 .0 1 .6 1 .6 0 .0 
16.1- 17.0 0 .0 0 .0 0 .0 1 .6 0 .0 0 .0 
17.1- lC.O 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
18.1- 19.0 0 .0 0 .0 0 .0 1 .6 0 .0 0 .0 
19.1- 2C.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0' 
ZG.I- 21.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
21.1- 22.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
22.1- 23.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
23.1- ?4.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
24.1- 25.0 0 .0' 1 .2 0 .0 0 .0 0 .0 0 .0 
25.1- 26.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
26.1- 27.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
27.1- 28.0 0 .0 0 .0 0 .0 0 .0 Z 1.6 0 .0 
28.1- 29.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
29.1- 30.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
3u.1- 31.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
31.1- 32.0 IJ .0 0 .0 0 .0 0 .0 0 .0 0 .0 
32.1- 33.0 0 .0 0 .0 0 .0 (j .0 0 .0 0 .0 
33.1- 34.0 C .0 C .0 0 .0 0 .0 0 .0 0 .0 
3' •• 1- 35.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
35.1- 36.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
36.1- 37.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
37.1- H.O 0 .0 0 .0 0 .U 0 .0 0 .0 0 .0 
38.1- 39.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
39.1- 1,0.0 1 .'3 0 .0 0 .0 0 .0 0 .0 0 .0 
',0.1- t,l.J C .0 C .0 0 .0 0 .0 0 .0 0 .0 

.- [ [ [ ( [ [ [ [ I: [ r [ [ ( t I [ [ 



P~H:RVAL JUL 
(C~l NC. 

(CeNTtOl 
41.1- 42.0 0 
42.1- 43.0 0 
43.1- 44.0 0 
44.1- 45.0 0 

rCUl A;'lALYlED 395 
/lEAtI LENGTH 4.1 
VARIANCE' 4.48 

=--.:~~~ ~,~ -2L, (C'J2r:=~;7J~ I 

1977 ACUATIC ECOLOGY STUDIES 
CRANSE A~C RCCKLAND UTILITIES, INC. 

LE~GT~-F~EQUENCY OF STRIPED BASS 
AT STATIO~ - ALL - ALL GEARS 

AI.G SEP 
peNT NC. peNT NO. peNT 

.0 0 .0 0 .0 

.0 0 .0 0 .0 

.0 c .0 0 .0 

.0 0 .0 0 .0 

430 232 
5.9 6.4 

NO. 

0 
0 
0 
0 

171 
1.4 

OCT 
peNT 

.0 

.0 

.0 

.0 

1.69 1.04 3.30 

NOV DEC 
NO. PCNT NO. PCNT 

0 .0 0 .0 
0 .0 0 .0 
0 .0 0 .0 
0 .0 0 .0 

123 15 
1.1 7.5 
9.37 .• 52 
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1977 A~UATIC ECOLOGY ST~DtES 
C~A~~E A~D ROCKLAND UTILITIES. INC. 

LENGTH-FRECUE~CY OF ATLA~TIC TOMCOD 
AT STATION - ALL - ALL GCARS 

I,>T[;RVAL JAN FEB MAR APR MAY JUN 
(CM I NO. PCNT NC. PCNT NO. PCNT NO. PCNT NO. PCNT NO. PCNT 

.1- 1.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 C .0 0 .0 0 .0 0 .0 0 .0 0 .0 
?1- 3.0 0 .0 0 .0 c .0 0 .0 24 10.2 0 .0 
3.1- 4.0 0 .0 0 .0 0 .0 0 .0 93 39.4 3 .5 
4.1- 5.0 0 .0 0 .0 0 .0 0 .0 87 36.9 123 20.1 
~.t- 6.0 0 .0 0 .0 0 .0 0 .0 8 3.4 162 26.5 
~.1- 1.0 0 .>0 0 .0 0 .0 0 .0 0 .0 154 25.2 
7.1- B.O 0 .0 0 .0 0 .0 0 .0 0 .0 132 21.6 
8.1- 9.C 0 .0 0 .0 0 .0 0 .0 0 .0 32 5.2 
9.1- 10.0 0 .0 0 .0 1 2.9 0 .0 0 .0 3 .5 

lC.l- 11.0 0 .0 6 5.9 2 5.7 0 .0 0 .0 0 .0 
11.1- 12.0 0 .0 6 5.9 5 14.3 1 2.1 0 .0 0 .0 
12.1- 13.0 0 .0 25 24.8 9 25.7 17 36.2 2 .8 0 .0 
13.1- 14.0 0 .0 29 28.7 8 22.9 15 31.9 3 1.3 0 .0 
14.1- 15.0 0 .0 12 11.9 6 17.1 10 21.3 13 5.5 0 .0 
15.1- 16.0 0 .0 12 11.9 3 8.6 2 4.3 4 1.1 1 .2 
16.1- 17.0 0 .0 7 6.9 0 .0 2 4.3 1 .4 0 .0 
lfol- 18.0 0 .0 2 2.0 0 .0 0 .0 1 .4 1 .2 
18.1- 19.0 0 .0 2 2.0 0 .0 0 .0 0 .0 0 .0 
19.1- 20.C 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
20.1- 21.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
21.1- 22.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
22.1- 23.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
13.1- 24.0 0 .0 0 .0 1 2."1 0 .0 0 .0 0 .0 
24.1- 25.0 0 .0 a .0 0 .0 0 .0 0 .0 0 .0 
25.1- 26.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
26.1- 27.0 0 .0 0 .0 0 .0 0 >.0 0 .0 0 .0 

TOTAL ANALYZED 0 101 35 47 236 611 
MEAN LENGTH 13.7 13.4 13.7 5.0 6.2 
VARIMKE 2.91 4.94 1.31 10.93 1.72 
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Ig77 A~~ATIC ECOLOGY STUDIES 
CRA~GE ~~O RCCKLA~C UTILITIES. INC. 

LENST~-F~EQUE\CY OF ATLANT:C TOMCOO 
AT STATION - ALL - ALL GEARS 

I NTE~VAL JUL AI..G SEP OCT NOV DEC 
(CM) NO. PCNT II:C. POH NO. pcm NO. peNT NO. peNT NC. peNT 

.1- 1.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.0 0 .0 c .0 0 .0 1 2.3 0 .0 0 .0 
4.1- 5.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
5.1- 6.0 3 1.0 1 2.9 0 .0 0 .0 0 .0 0 .0 
6.1- 7.0 41 15.5 4 1l.4 5 38.5 0 .0 0 .0 0 .0 
1.1- 8.0 87 28.6 7 20.0 3 23.1 5 11.4 1 .9 0 .0 
8.1- g.o 15 24.7 6 17.1 3 23.1 8 18.2 1 .9 0 .0 
9.1- lC.O 59 19.4 5 14.3 0 .0 11 25.0 3 2. t!' 0 .0 

10.1- 11.0 9 3.0 3 8.6 1 7.1 11 25.0 15 14.2 0 .0 
11.1- 12.0 3 1.0 1 2.9 0 .0 3 6.8 24 22.6 1 8.3 
12.1- 11.0 0 .0 0 .0 1 7.7 2 4.5 17 16.0 1 8.3 
13.1- 14.0 1 .3 0 .0 0 .0 0 .0 13 12.3 4 :33.3 
14.1- 15.0 5 1.6 C .0 0 .0 2 4.5 16 15.1 1 8.3 
1,.1- 16.0 2 .7 2 5.7 0 .0 0 .0 6 5.1 0 .0 
16.1- 17.0 4 1.3 1 2.9 0 .0 1 2.3 3 2.B 0 .0 
17.1- 18.0 2 .7 4 11.4 C .0 0 .0 4 3.8 3 25.0 
18.1- 19.0 2 .7 0 .0 0 .0 0 .0 1 .9 0 .0 
I'J.l- 20.0 3 1.0 0 .0 0 .0 0 .0 0 .0 1 8.3 
20.1- 21.0 1 .3 1 2.9 0 .0 0 .0 0 .0 0 .0 
21.1- 22.0 0 .0 0 .0 0 .0 0 .0 1 .9 1 8.3 
22.1- 23.0 1 .3 0 .0 0 .0 0 .0 0 .0 0 .0 
23.1- 24.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
24.1- 25.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2S.1- 26.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
26.1- 27.0 0 .0 0 .c 0 .U 0 .0 1 .9 0 .0 

TOTAL A'~ALYlED 304 35 13 44 106 12 
/olEAN LENGTH 8.8 10.4 8.0 10.0 13.0 15.6 
VARI·,\NCI: 6.63 16.37 3.18 4.42 6.70 9.96 



and were seldom collected at BB (Table V-14) and the near

shore habitat (Table V-19 and V-20). 

(iv) Blueback Herring 

The first collection of blueback herring in 1977 occurred in 

May when the population consisted primarily of yearling fish 

between 8 and 12 cm. Recruitment of the first juveniles 

into the collections occurred in June at 2-4 cm. Young 

blueback herring were most abundant in the Bowline area 

during the fall when most individuals were 4-7 cm in length 

(Table V-26). 

(v) Alewife 

The alewife population followed the same growth pattern 

exhibited by blueback herring, although the alewife were 

characteristically larger throughout their first year of 

development (Table V-27). Recruitment of first juveniles 

occurred during July when most juveniles were 4-6 cm; 

young-of-the-year alewife were 5-9 cm in length by November. 

(vi) Bay Anchovy 

Bay anchovy adults were collected during June and July at 

4-10 cm, while the juvenile population, first present in 

August, matured from a range of 2-4 cm at that time, to 3-8 

cm by October (Table V-28). 

2. Multi-Year (1971-1977) Trends 

The identification of trends within fish populations, and the 

determination of whether these trends are natural or man-induced, 

V-13 
lawler, Matllsky ff1f Skelly Engineers 
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1977 ACUATIC ECCLOGY STUDIES 
CRA~~E A~O RCCKLANG UTILITIES. INC. 

LE\GT~-FRE~UENCY OF BLUEBACK HE~RING 
AT STATION - ALL - ALL GtARS 

H:TERVAL JAN FEB MAR APR MAY JUN 
(eM) NO. PC NT :-'0. peNT NO. PCNl NO. peNT NO. PCNT NO. PC NT 

.t- t.o 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- "3.0 0 .0 0 .0 0 .0 0 .0 0 .0 1 1.2 
3.1- 4.0 0 .0 0 .0 0 .0 0 .0 0 .0 16 18.6 
4.1- 5.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
5.1- 6.0 0 ~o 0 .0 0 .0 0 .0 0 .0 0 .0 
1).1- 7.0 0 .0 a .0 0 .0 0 .0 0 .0 0 .0 
7.1- 8.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
8.1- 9.0 0 .0 0 .0 0 .0 0 .0 3 8.3 1 1.2 
9.1- It;.O 0 .0 0 .0 0 .0 0 .0 17 47.2 6 7.0 

10.1- 11.0 0 .0 0 .0 0 .0 0 .0 10 27.8 31 36.0 
11.1- 12.0 0 .0 0 .0 0 .0 0 .0 5 13.9 18 20.9 
12.1- 13.0 0 .0 0 .0 0 .0 0 .0 0 .0 7 8.1 
13.1- 14.0 0 .0 0 .0 0 .0 0 .0 0 .0 6 7.0 
14. t- 15.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
15.1- 16.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
16.1- 17.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
17.1- le.O 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
18.1- 19.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1'1.1- 20.0 0 .0 0 .0 0 .0 0 .0 0 .0 c .0 
20.1- 21.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0' 
21.1- 22.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
22.1- 23.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
23.1- 2' •• 0 0 .0 0 .0 0 .0 c .0 0 .0 0 .0 
24.1- 25.0 0 .0 0 .0 0 .0 0 .0 1 2.8 0 .0 

TOTAL ANALYZED 0 0 0 0 36 86 
:-I[A'l LE!J:;TH 10.5 9.7 
VA?IANCE 6.18 10.33 
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1977 A'UATIC ECOLOGY STUDIES 
CRANGE A~D RGCKLA~D UTILITIES, I :~C. 

LE~GTH-FRE~UENCY OF BLUEBACK HERRING 
AT STAT~ON - ALL - ALL (;EARS 

I NTE~VAL JUL A\.;G SfP OCT NOV DEC 
(CM) NO. peNT NC. PCNT tW. PC''-IT NO. PCNT NO. peNT NO • peNT 

• 1- 1.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1. 1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 0 .0 a .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.0 26 18.6 0 .0 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 111 79.3 68 53.1 1 1.1 13 4.0 52 22.4 0 .0 
5.1- 6.0 3 2.1 59 46.1 88 96.1 212 65.6 151 65.1 0 .0 
6.1- 7.0 0 .0 1 .8 2 2.2 96 29.7 29 12.5 0 .0 
1.1- 8.0 0 .0 0 .0 0 .0 1 .3 0 .0 0 .0 
8.1- 9.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
9.1- 10.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 

10.1- 11.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
11.1- 12.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
12.1- 13.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
13.1- 1',.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
14.1- 15.0 0 .'0 0 .0 0 .0 0 .0 0 .0 0 .0 
15.1- It.O 0 .0 0 .0 0 .0 1 .3 0 .0 0 .0 
16.1- 11.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
17.1- 18.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1!J.1- 19.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
19.1- 20.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
20,.1- 21.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
21.1-22.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
22.1- 23.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
23.1- 24.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
24.1- 25.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 

TClfAL ANALYZED .140 128 91 323 232 0 
~EAN LE~JGTH 4.3 5.1 5.5 5.9 5.4 
Vl\RIANCE .11 .06 .06 .48 .25 
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1977 ACUATIC ECOLOGY STUDIES 
O~AN~E ANC ROCKLAND UTILITIES, tNC. 

LENGTH-FREQUENCY OF ALEWIFE 
AT STATION - ALL - ALL GEARS 

PHERVAL JAN FEB MAR APR MAY JUN 
(CM) NO. peNT NC. peNT NO. peN] NO. PCNT NO. PCNT NO • peNT 

• 1- 1.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
~.l- 6.0 a .0 0 .0 0 .0 0 .0 0 .0 0 .0 
6.1- 7.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
7.1- 8.0 0 .0 a .0 a .0 0 .0 0 .0 0 .0 
8.1- 9.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
9.1- 10.0 a .0 0 .0 0 .0 0 .0 0 .0 2 18.2 

10.1- 11.0 0 .0 a .0 0 .0 0 .0 1 5.3 0 .0 
11.1- 12.0 0 .0 0 .0 0 .0 a .0 1 5.3 2 18.2 
12.1- 13.0 0 .0 0 .0 a .0 a .0 3 15.8 2 18.2 
13.1- 1' •• 0 0 .0 0 .0 a .0 0 .0 1 5.3 4 36.4 
14.1- 15.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
15.1- 16.0 a .0 0 .0 0 .0 0 .0 0 .0 1 9.1 
16.1- 17.0 a .0 0 .0, 0 .0 0 .0 0 .0 0 .0 
17.1- 18.0 0 .0 0 .0 0 .0 0 .0 1 5.3 0 .0 
18.1- 19.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
19.1- 20.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
20.1- 21.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
21.1- 22.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
22.1- 23.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
23'.1- 24.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
24.1- 25.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
25.1- 26.0 0 .C 0 .0 0 .0' 0 .0 0 .0 0 .0 
21>.1- 27.0 0 .0 0 .0 0 .0 0 .0 3 15.8 0 .0 
27.1- 28.0 0 .0 0 .0 0 .0 0 .0. 2 10.5 0 .0 
28.1- 29.0 0 .0 0 .0 0 .0 0 .0 1 5.3 0 .0 
29.1- 30.0 0 .0 0 .0 0 .0 0 .0 4 21.1 0 .0 
30.1- 31.0 0 .0 0 .0 1 100.0 2 50.0 2 10.5 0 .0 
31.1- 32.0 0 .0 0 .0 0 .0 2 50.0 0 .0 0 .0 

TOTAL MIALYZED 0 C 1 4 19 11 
M!:AN LEN::JTH 31.0 31.2 22.8 12.6 
VARIM,CE .30 62.61 3.09 

..... ." ~ ..... ~--.-- --..-- _. ____ ••• _ ---" --_. ~-"-"- --. __ A, 
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1977 A~UATIC ECOLOGY STUGIES 
ORANGE ~~D ROCKLAND UTILITIES. INC. 

LENGTH-FR~CUENCY OF ALEWIFE 
AT STATICN - All - ALL GEARS 

INTERVAL JUL At.;G SEP OCT NOV DEC 
(eM) NO. peNT NO. peNT NO. peNT NO. peNT NO. PCNT NO. peNT 

.1- 1.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 0 .0 0 .0 0 .0 a .0 0 •. 0 
2.1- 3.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
4.1- S.O 31 36.5 0 .0 0 .0 0 .0 0 .0 0 .0 
5.1- 6.0 52 61.2 24 54.5 0 .0 3 23.1 8 11.6 0 .0 
6.1- 7.0 0 .0 19 43.2 1 100.0 6 46.2 30 43.5 3 75.0 
7.1- 8.0 1 1.2 0 .0 0 .0 4 30.8 25 36.2 1 25.0 
8.1- 9.0 0 .0 0 .0 0 .0 0 .0 6 8.7 0 .0 
9.1- 10.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 

10.1- 11.0 a .0 0 .0 0 .0 0 .0 0 .0 0 .0 
11.1- 12.0 0 .0 C .0 0 .0 0 .0 0 .0 0 .0 
12.1- 13.0 1 1.2 0 .0 0 .0 0 .0 0 .0 0 .0 
13.1- 14.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
14.1- 15.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
15.1- 16.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
16.1- 17.0 0 .0 0 • O· 0 .0 0 .0 0 .0 0 .0 
17.1- 111.0 0 .0 1 2.3 0 .0 0 .0 0 .0 0 .0 
18.1- 19.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 ·.0 
19.1- 20.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
20.1- 21.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
21.1- 22.() 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
22.1- 23.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
23.1- 24.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
24.1- 25.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
25.1- ?6.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
26.1- 27.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
27.1- 28.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
28.1- 29.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
29.1- '30.0. 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
30.1- 31.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
31.1- 32.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 

ror,\L J"N.~LYlED 85 44 1 13 69 4 
MEAtI LENGTH 5.2 6.3 6.6 6.7 7.0 7.0 
VA~IANCE .86 3.31 .49 .54 .01 
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1977 A~UATIC ECOLOGY STUDIES 
ORANGE A~D ROCKLAND UTILITrE~1 INC. 

LE~~TH-FRECU~NCY OF eAY ANCHOVY 
AT STATION - ALL - ALL ~t:A~S 

INTERVAL JAN FEB MAR APR MAY JUN 
(eM) NO. PC NT NO. PCNT NO. POH NO. PCNT NO. PCNT NO. peNT 

.1- 1.0 0 .0 0 .0 0 .U 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.l- l.O 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 0 .0 c .0 0 .0 0 .0 0 .0 3 1.6 
5.1- 6.0 0 .0 0 .0 0 .0 0 .0 0 .0 59 30.6 
6.1- 7.0 0 .0 0 .0 0 .0 0 .0 0 .0 63 32.6 
7.1- 8.0 0 .0 0 .0 0 .0 0 .0 0 .0 42 21.8 
8.1- 9.0 0 .0 0 .0 0 .0 0 .0 0 .0 23 11.9 
9.1- 10.0 0 .0 0 .0 0 .0 0 .0 0 .0 3 1.6 

10.1- 11.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
11.1- 12.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1201- 13.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
11.1- 14.u 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
14.1- 15.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1').1- 16.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
16.1- 17.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 

TUT'\l MiL\LYZED 0 0 0 0 0 193 
MEA J l[NGTH 6.7 
v/\R I Ai{Ct: 1.16 
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1977 A~UATIC E:OLCGY STUOIES 
:RA~SE A~O RCCKLANO UTILITIES, INC. 

LENGTH-FR~CUE~CY UF BAY ANCHOVY 
AT STATIC~ - ALL - ALL G1:ARS 

l~HE~VAl JUl AI.G SEP OCT NOV OEC 
(0\) IIJ:J. PCNT '40. PCNT NO. PCNT NO. peNT NO. PCNT NO • PCNT 

• 1- 1.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 1.L- 2.0 0 .0 13 1).2 2 .8 0 .0 0 .0 0 .0 2.1- 3.0 66 40.5 28 11.Z 78 29.3 0 .0 0 .0 0 .0 3.1- 4.0 33 20.2 113 45.2 132 49.6 2 10.5 3 42.9 0 .0 4.1- 5.0 . .6 78 31.2 28 10.5 10 52.6 4 57.t 0 .0 .. 
5.1- 6.0 1 .6 2 .8 2 .11 5 26.3 0 .0 0 .0 6.1- 7.0 3 1.8 2 .8 5 1.9 1 5.3 0 .0 0 .0 7.1- 11.0 21 12.9 7 2.8 13 4.9 1 5.3 0 .0 0 .0 8.1- 9.0 32 19.6 7 2.8 6 Z.l 0 .0 0 .0 0 .0 9.1- 10.0 5 3.1 C .0 0 .0 0 .0 0 .0 0 .0 10.1- 11.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 11.1- 12.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 12.1- 13.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 13.1- 14.0 0 .0 0 .0 0 .0' 0 .0 0 .0 0 .0 14.1- 15.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 15.1- 16.0 0 .'0 0 .0 0 .0 0 .0 0 .0 0 .0 16.1- 17.0 1 .6 0 .0 0 .0 0 ~o 0 .0 0 .0 

TOT ·\L'I'JALYlEO 163 250 266 19 7 0 IkA:"1 LEt;STH 5.0 4.0 3.7 5.0 4.1 VARIANCE 7.30 1.65 2.08 .84 .15 

[ ( [ [ ( I [ ( ( ( [ [ [ [ ( f [ [ [ 



are difficult to accomplish even if suitable data from several 

annual cycles are available. Determination of whether observed 

trends are closely associated with or perhaps caused by cropping 

mortal i ty at power plant intakes is an aspect integral to this 

study. However, because the center of abundance for many estuarine 

fish populations tends to shift upstream or downstream in relation 

to salt front movements, abundance data collected at a single 

kilometer point on the Hudson River should be interpreted with 

caution. In other words, factors such as river flow, rainfall, 

and/ or salinity should be recognized, at least in a quali tati ve 

sense, when evaluating the meaning of annual abundance trends in the 

vicinity of Bowline. 

Because long-term sampling programs are often characterized by 

unequal sampling effort between stations, seasons, and years, 

abundance comparisons based upon gross numbers of fish collected 

often reflect the fishing effort involved, and do not portray real 

changes in abundance. In order to reduce variability caused by 

unevenness in sampling effort, actual numbers of fish collected 

should be converted to catch-p~r-unit-effort values. Therefore the 

abundance values used in this section for comparisons among loca

tions, seasons, and years are, where feasible, gear-specific catch

per-unit-effort (C/f) values derived for those stations and collec

tion methods common to all sampling years. 

Annual fluctuations in the percent composition of the total catch 

were also used to provide some information on population changes 

between years. However, this parameter was measured on the basis of 

all stations and all collection gear used over the seven sampling 

years at Bowline Point, and therefore fluctuations in species 

composition may not be totallY independent of inequalities in annual 

sampl ing effort, and, in fact, may reflect an increased sampling 

effort directed to the shor~line habitat. 
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a. Total Soecies Composition 

The total annual abundance and percent composition of fish 

species collected during 1971-1977 in the Bowline vicinity are 

shown in Table V-29, and an inventory of the 55 species col

lected over that period is presented in Table V-30. 

The greatest number of species was collected during 1977 and 

1975 while the least was collected during 1971. The low number 

of species collected during 1971, relative to other sampling 

years, may have resulted from a generally lower level of samp-

ling .effort during that year. This was primarily a result of 

the inaccessibility of Bowline Pond to boats during most of the 

sampling year, since the inlet was not dredged until early fall. 

However, even when such sampling variables as differences in 

collection gear, collection time (day vs. night), collection 

months, and sampling stations are eliminated between sampling 

years, the data still show that the least number of fish species 

was collected at Bowline during 1971. 

The total number of species collected at Bowline, based on only 

day samples from common sampling months (May, June, August

December), common sampling stations (BB, BID, BC), and a common 

sampling method (bottom trawl), are as follows: 

Year 
Number of Species 

.l91.l 
20 

.l913 
25 

.l.9ll 
24 

1..915. 
28 

il7Q 
28 

l!3TI 
28 

This comparison suggests that the ecological well-being of the 

Hudson River in the Bowline vicinity, as represented by the 

number of fish species encountered, is independent of the 

operation of the Bowline Point Generating Station. 
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TABLE V-29 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

SUMMARY OF ABUNPANCES AND PERCENT COMPOSITION OF FISH 
IN RIVER AND POND COLLECTIONS FOR ALL GEARS AND STATIONS 

BOwLINE VICINITY - 1971-1977 

Species-Rank 1977 1976 1975 1974 1973 1972 1971 
Order for 1977 No. $ No. $ No. $ No. $ No. % No. $ No. % 

Blueback herring 10095 22.38 2830 7.73 2638 5.64 988 2.83 13768 20.97 3403 8.38 1432 8.68 
Hogchoker 9342 20.71 8780 23.97 10610 22.70 5446 15.60 3425 5.22 4945 12.18 412 2.50 
~fuite perch 7035 15.59 9842 26.87 13539 28.96 5896 16.89 9924 15.11 11617 28.61 6822 41.34 
Atlantic tomcod 4347 9.64 2841 7.76 3095 6.62 13161 37.70 5287 8.05 5945 14.64 629 3.81 
Bay anchovy 2947 6.53 746 2.04 5695 12.18 2518 7,21 23560 35.88 10519 25.91 654 3.96 
Striped bass 2442 5.41 1135 3.10 3264 6.98 1623 4.65 2424 3.69 1503 3.70 3811 23.09 
Spot 1999 4.43 1415 3.86 0 0.00 0 0.00 149 0.23 0 0.00 0 0.00 
American shad 1142 2.53 2057 5.62 728 1.56 318 0.91 468 0.71 176 0.43 200 1.21 
Spottai1 shiner 848 1.88 1241 3.39 845 1.81 693 1.99 1047 1.59 841 2.07 352 2.13 
Banded killifish 826 1.83 1004 2.74 1025 2.19 986 2.82 47 0.07 88 0.22 133 0.81 
Pumpkinseed 785 1.74 739 2.02 1026 2.19 511 1.46 174 0.26 97 0.24 46 0.28 
Redbreast sunfish 681 1.51 938 2.56 1152 2.46 406 1.16 107 0.16 21 0.05 47 0.28 
White catfish 403 0.89 792 2.16 105 0.22 93 0.27 57 0.09 22 0.05 13 0.08 
Bluefish 329 0.73 220 0.60 180 0.39 108 0.31 226 0.34 33 0.08 0 0.00 
Alewife 282 0.63 259 0.71 569 1.22 1202 3.44 3650 5.56 523 1.29 1513 9.17 
Tessellated darter 273 0.61 350 0.96 532 1.14 247 0.71 131 0.20 124 0.31 1 0.01 
American eel 216 0.48 290 0.79 301 0.64 165 0.47 297 0.45 192 0.47 51 0.31 
Rainbow smelt 186 0.41 83 0.23 279 0.60 71 0.20 75 0.11 59 0.15 52 0.32 
Gizzard shad 150 0.33 65 0.18 90 0.19 1 0.00 a 0.00 0 0.00 a 0.00 
Golden shiner 141 0.31 264 0.72 163 0.35 90 0.26 142 0.22 . 89 0.22 32 0.19 
Weakfish 118 0.26 34 0.09 308 0.66 53 0.15 306 0.47 35 0.09 12 0.07 
Atlantic si1verside 81 0.18 1 0.00 19 0.04 52 0.15 22 0.03 100 0.25 39 0.24 
Rough si1verside 68 0.15 0 0.00 a 0.00 0 0.00 0 0.00 0 0.00 0 0.00 
Bluegill 64 0.14 101 0.28 130 0.28 27 0.08 53 0.08 19 0.05 2 0.01 
Mummichog 59 0.13 19 0.05 87 0.19 137 0.39 23 0.04 3 0.01 52 0.32 
Tidewater silverside 35 0.08 44 0.12 78 0.17 0 0.00 0 0.00 1 0.00 63 0.38 
Brawn bullhead 34 0.08 35 0.10 54 0.12 49 0.14 121 0.18 44 0.11 7 0.04 
Northern pipefish 28 0.06 3 0.01 3 0.01 0 0.00 2 0.00 1 0.00 0 0.00 
Carp 27 0.06 22 0.06 11 0.02 11 0.03 6 0.01 10 0.02 3 0.02 
Goldfish 25 0.06 13 0.04 15 0.03 9 0.03 16 0.02 10 0.02 0 0.00 
Yellow perch 25 0.06 15 0.04 28 0.06 5 0.01 15 0.02 15 0.04 5 0.03 
Atlantic need1efish 21 0.05 1 0.00 0 0.00 1 0.00 a 0.00 0 0.00 0 0.00 
white sucker 16 0.04 20 0.05 19 0.04 5 0.01 8 0.01 4 0.01 0 0.00 
UID Lepomis* 10 0.02 166 0.45 0 0.00 1 0.00 0 0.00 0 0.00 0 0.00 
Atlantic sturgeon 9 0.02 14 0.04 41 0.09 8 0.02 47 0.07 86 0.21 21 0.13 



l 

TABLE V-29 (Continued) 

SUMMARY OF ABUNPANCES AND PERCENT COMPOSITION OF FISH 
IN RIVER AND POND COLLECTIONS FOR ALL GEARS AND STATIONS 

Species-Rank 1977 1976 1975 1974 1973 1972 1971 
Order for 1911 No. $ No. % No. % No. % No. S No.· S No. S 

Largemouth bass 9 0.02 173 0.47 71 0.15 3 0.01 7 0.01 5 0.01 1 0.01 
Atlantic menhaden 3 0.01 1 0.00 14 0.03 11 0.03 7 0.01 44 0.11 17 0.10 
Fourspine stickleback 2 0.00 5 0.01 1 0.00 a 0.00 a 0.00 a 0.00 1 0.01 
Shortnose sturgeon 2 0.00 7 0.02 5 0.01 1 0.00 a 0.00 1 0.00 a 0.00 
Striped mullet 2 0.00 0 0.00 0 0.00 0 0.00 a 0.00 0 0.00 0 0.00 
Comccn shiner 1 0.00 0 0.00 0 0.00 0 0.00 1 0.00 a 0.00 0 0.00 
Creval1e jack 1 0;00 6 0.02 18 0.04 2 0.01 6 0.01 30 0.07 3 0.02 
Su~er flounder 1 0.00 0 0.00 0 0.00 a 0.00 a 0.00 a 0.00 0 0.00 
White bass 1 0.00 a 0.00 a 0.00 0 0.00 0 0.00 0 0.00 a 0.00 
Altantic croaker 0 0.00 a 0.00 a 0.00 a 0.00 0 0.00 1 0.00 0 0.00 
Black crappie a 0.00 a 0.00 1 0.00 0 0.00 3 0.00 0 0.00 0 0.00 
Chain pickerel a 0.00 0 0.00 4 0.01 0 0.00 0 0.00 0 0.00 0 0 00 
Eastern mUdminnow 0 0.00 0 0.00 2 0.00 a 0.00 0 0.00 0 0.00 0 0.00 
E~erald shiner a 0.00 0 0.00 1 0.00 1 0.00 1 0.00 0 0.00 0 0.00 
Rock bass 0 0.00 1 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 
Sea lamprey 0 0.00 0 0.00 1 0.00 0 0.00 0 0.00 0 0.00 0 0.00 
Smallmouth bass a 0.00 1 0.00 1 0.00 0 0.00 1 0.00 0 0.00 0 0.00 
Squirrel hake a 0.00 a 0.00 1 0.00 a 0.00 0 0.00 a 0.00 0 0.00 
Tautog or Blackfish 0 0.00 0 0.00 a 0.00 0 0.00 1 0.00 a 0.00 0 .0.00 
White crappie 0 0.00 0 0.00 0 0.00 0 0.00 1 0.00 0 0.00 0 0.00 
wnite mullet 0 0.00 0 0.00 0 0.00 1 0.00 0 0.00 0 0.00 0 0.00 
UIDAcipenser* 0 0.00 1 0.00 a 0.00 0 0.00 a 0.00 0 0.00 0 0.00 
UID ~* 0 0.00 28 0.08 0 0.00 a 0.00 a 0.00 0 0.00 a 0.00 
UID Cyprinidae* a 0.00 1 0.00 0 0.00 a 0.00 0 0.00 a 0.00 0 0.00 
UIP Fundulus* 0 0.00 5 0.01 0 0.00 0 0.00 53 0.08 a 0.00 77 0.47 
UID Mcrone* a 0.00 15 0.04 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 
UID Notropis* 0 0.00 0 0.00 0 0.00 1 0.00 6 0.01 0 0.00 0 0.00 
UID muti1ated* 0 0.00 0 0.00 0 0.00 6 0.02 a 0.00 0 0.00 0 0.00 

Total Number 
of Fish 

Total Number 
of Species* 

45111 

43 

36623 

40 

*UID fish not counted as a separate species in total 
- Not applicable 
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43 
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FAMILY 

Acipenseridae 

Anguillidae 

Atherinidae 

Belonidae 

Bothidae 

Carangidae 

Catostomidae 

Centrarchidae 

Clupeidae 

Cyprinidae 

Cyprinodontidae 

TABLE V-30 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

FISH SPECIES INVENTORY 

BOWLINE VICINITY - 1971-1977 

COMMON NAt-IE 

Atlantic sturgeon 
Shortnose sturgeon 

.Affierican eel 

Atlantic silverside 
Tidewater silverside 
Rough silverside 

Atlantic needlefish 

Summer flounder 

Crevalle jack 

White sucker 

Black crappie 
Bluegill 
Largemouth bass 
Pumpkinseed 
Redbreast sunfish 
Rockbass 
Smallmouth bass 
White crappie 

Alewife 
American shad 
Atlantic menhaden 
Blueback herring 
Gizzard shad 

Carp 
Common shiner 
Emerald shiner 
Golden shinre 
Goldfish 
Spottail shiner 

Banded killifish 
Mummichog 

SCIENTIFIC NAME 

Acipenser oxyrhynchus 
Acipenser brevirostrum 

Anguilla rostrata 

Menidia menidia 
Menidia beryllina 
Membras martinica 

Strongylura marina 

Paralichthys dentatus 

Caranx hippos 

Catostomus commersoni 

Pomoxis nigromaculatus 
Lepomis macrochirus 
Micropterus salmoides 
Lepomis gibbosus 
Lepomis auritus 
Ambloplites rupestris 
Micropterus dolomieui 
Pomoxis annularis 

Alosa pseudoharengus. 
Alosa sapidissima 
Brevoortia tyrannus 
Alosa aestivalis 
Dorosoma cepedianum 

Cyprinus carpio 
Notropis cornutus 
Notropis atherinoides 
Notemigonus crysoleucas 
Carassius auratus 
Notropis hudsonius 

Fundulus diaphanus 
Fundulus heteroclitus 



FAMILY 

Engraulidae 

Esocidae 

Gadidae 

Gasterosteidae 

lctaluridae 

Labridae 

Mugilidae 

Osmeridae 

Percichthyidae 

Percidae 

Pe tromyzont idae 

Pomatomidae 

Sciaenidae 

Soleidae 

Syngnathidae 

Umbridae 

TABLE V-30(Continued) 

FISH SPECIES INVENTORY 

COMMON NAME 

Bay anchovy 

Chain pickerel 

Altantic tomcod 
Squirrel hake 

Fourspine stickleback 

Brown bullhead 
White catfish 

Tautog (Blackfish) 

White mullet 
Striped mullet 

Rainbow smelt 

Stri ped bass 
White perch 
White bass 

Tessellated darter 
Yellow perch 

Sea lamprey 

Bluefish 

Atlantic croaker 
Spot 
Weakfish 

Hogchoker 

Northern pipefish 

Eastern mudminnow 

SCIENTIFIC NAME 

Anchoa mitchilli 

Esox niger 

Microgadus tomcod 
Urophycis chuss 

Apeltes guadracus 

Ictalurus nebulosus 
Ictalurus catus 

Tautoga onitis 

Mugil curema 
MugU cephalus 

Osmerus mordax 

Morone saxatilis 
Morone americana 
Morone chrysops 

Etheostoma olmstedi 
Perca flavescens 

petromyzon marin us 

Pomatomus saltatrix 

Micropogon undulatus 
Leiostomus xanthurus 
Cynoscion regalis 

Trinectes maculatus 

Syngnathus fuscus 

Umbra pygmaea 



Comparison of total numbers of fish collected during each year 

reflects unequal sampling between years, but percent composition 

of the total annual catch, being less dependent upon sampling 

effort, may provide useful comparisons. Large shifts in species 

composition have occurred during the seven years of investiga

tion in the Bowline area (Table V-31). These shifts are 

typical of the euryhaline segment of an estuary, where the 

degree of salt intrusion varies greatly between years and 

seasons, and where marine stocks such as bluefish, weakfish, 

Atlantic silverside, Atlantic menhaden, and spot provide a 

significant but rather inconsistent contribution to recruitment 

into the area. 

The three most abundant species at Bowline never maintained the 

same rank order and, except for white perch, the dominant 

segment of the Bowline fish community was seldom composed of the 

same three fish species (Table V- 31). Figure V-2 graphically 

illustrates the year-to-year variation of six representative 

species and their contribution to the total yearly abundance in 

the Bowline vicinity. 

The ten most abundant species from 1971 to 1977 are listed in 

Table V-31, and the total percent composition represented by the 

three, five, and ten most dominant species in each year is 

shown. 

b. Annual Abundance 

(i) White Perch 

White perch, the only resident species which ranked among 

the most abundant species for each of the seven years 
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-TABLE V-31 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

RELAII~~ RANKINQ QF THE TEN MQ~I ABUN~ANT FISH SPECIES 

BOWLINE VICINITY - 1971-1977 IMi 

191:1 1912 1913 
.!lANK SPECIES -L --.L SPECIES --.L -L SPECIES -L --.L 

1 White pereh 41.3 White perch 28.6 Bay anchovy 35.9 
2 Striped bass 23.1 Bay anchovy 25.9 Blueback herring 21.0 
3 Alewife 9.2 Atlantic tomcod 111.6 White perch 15.1 

J Subtotal 73.6 69.1 72.0 
11 Blueback herring 8.7 Hogchoker 12.2 Atlantic tomcod 8.0 
5 Bay anchovy 4.0 Blueback herring 8.4 Alewife 5.6 

J Subtot.al 86.3 89.7 85.6 IiIooi 
6 Atlant lc tomcod 3.8 Striped bass 3.7 Hogchoker 5.2 
7 Iiogchoker 2.5 Spottail shiner 2.1 Striped bass 3.7 
8 Spottail sh iner 2.1 Alewife 1.3 Spottail shiner 1.6 
9 American shad 1.2 American eel 0.5 American shad 0.7 

10 Banded killifish Q,~ American shad 0.11 Weakfish 0.5 

S Total 96.7 97.7 97.3 

-.,.j 

1914 1915 1916 
RANK ~e(:;cn;S ~ -L SEECIE~ -L -L SPEC;!;ES -..L -L 

1 Atlantic tomcod 37.7 White perch 29.0 White perch 26.9 
\ai 

2 White perch 16.9 Hogchoker 22.7 Hogchoker 24.0 
3 Hogchoker 15.6 Bay anchovy 12.2 Atlantic tomcod 7.8 

J Subtot.al 70.2 63.9 58.7 
4 Bay anchovy 7.2 Striped bass 7.0 Blueback herring 7.7 
5 St.riped bass 4.6 Atlantic tomcod 6.6 American shad 5.6 

S Subtot.al 80.2 77.5 70.2 
6 Alewife 3.4 Blueback herring 5.6 Spot 3.9 
7 Blueback herring 2.8 Redbreast sunfish 2.5 Spottail shiner 3.4 
8 Banded killifish 2.8 PUIIlpkinseed 2.2 Striped bass 3.1 
9 Spotta tl shiner 2.0 Banded killifish 2.2 Banded killifish 2.7 

10 Pumpkinseed 1.5 Spottall shiner 1.8 Redbreast sunfish 2.6 
-.i 

S Tot.al 94.5 91.8 87.7 

1911 
MN.K SrECIES -L -L 

1 Blueback herring 22.4 
2 Hogchoker 20.7 
3 White perch 15.6 

J Subtotal 58.7 
4 Atlantic tomcod 9.6 
5 Bay anchovy 6.5 

J Subtotal 74.8 
6 Striped bass 5.4 
7 spot 4.3 
8 American shad 2.5 
9 Spottail shiner 1.9 

10 Banded killifish 1.§ 

% Total 90.7 -.I 





studied, was most abundant during 1971 in seine catches and 

during 1972 in bottom trawl catches (Table V-32). The 

seven-year trend in white perch abundance at Bowline, based 

on bottom trawl and seine data in Table V-32, suggests a 

fairly stable overall population whose density appears to 

fluctuate over the time period studied. Seine elf values in 

1971-1972 were based on the less efficient 50-ft bag seine, 

thus providing potentially lower values than for subsequent 

years. 

It should also be noted that these abundance trends are 

based on sampling at a single kilometer point on the Hudson 

River, and may not be representative of trends within the 

Hudson River population as a whole. Physical factors such 

as river flow and salinity may influence the longitudinal 

distribution of white perch in the estuary, thus affecting 

the densities observed in the Bowline vicinity. 

(it) Striped Bass 

As estimated by bottom trawl data (Table V-32), striped bass 

were most abundant at Bowline during 1971, but they were 

least abundant during 1972, 1976 and 1977. As estimated by 

seine collections (Table V-32), striped bass exhibited just 

the opposite trend and were most abundant at Bowline 

during 1977 with low abundances occurring in 1974 and 

1976. This actually represents an estimated trend in year

class strength, since relatively few yearling and older 

striped bass were collected. 

The difficulty of estimating relative abundance using 

localized sampling becomes especially noticeable in the case 
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TABLE V-32 

ORANGE AND ROCKLAND UTILITIES, INC. 
1911 AQUATIC ECOLOGY STUDIES 

COMPARISON OF AVERAGE CATCH PER UNIT EFFORT FOR DAY 
SAMPLING DURING COMMON MONTHS

a 
AND AT COMMON STATIONS

b 

BOWLINE VICINITY - 1911-1917 

1911 H7Z 1,913 1974 
SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM 

s.PEnf;;~ II:l AliI.. IBAWI.. ;ilm.lE
c 

lBAWL IBAl'l1.. ;:;EINE;c TRAWL TRAWL ;:;EINF,; TRAWL TRAWL 

White pcrch NA 145.1 23.2 NA 148.8 4.6 NA 114.0 3.7 NA 117.2 
Atlnntic tomcod NA 16.8 NA NA 87.5 NA NA 48.4 NA NA 268.6 
Bay anchovy 22.9 16.8 0.0 173.4 13.1 n.8 829.1 0.6 3.9 56.3 11. 7 
f1of,choker NA 6.3 NA NA 79.0 NA NA 41.3 NA NA 73.2 
Blueback herring 40.2 6.0 46.5 47.6 0.5 IB.4 3.5 5.1 57.7 1.5 0.5 
Str'iped bass NA 91.3 2.5 NA IB.l 0.9 NA 32.6 1.3 NA 45.2 

TOTAL EFFORTS 10 31 12 IB 39 24 14 37 21 8 21 
--_._----

1975 1976 1977 
SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM 

.sr.r.;J:;lES TBAWI.. TEAl'lL ;umm IRAl'lL IRA~H" ;:;f;INE TRAWl, TRAWr., SF,;INE 

White perch NA 103.3 11.8 NA 80.6 7.3 NA 73.3 21.17 
Atlantic lomcod NA 23.9 NA NA 42.2 
Bay anchovy 65.6 4.4 B.O 2.0 4.4 
Hogchoker NA 146.9 NA NA 102.7 
Blueback herring 11.9 0.3 11.4 1.6 0.3 
Striped bass NA 40.5 1.5 NA 4.8 

TOTAL EFfORTS 16 42 15 18 44 

aCommoll :1amplinp; months between years are as follows: 
Surface trawling - AUG, SEP, OCT, NOV 
Hollom t raw li np; - MAY, JUN, AUG, SEP, OCT, NOV, DEC 

b SejllinR (Bowline Pond only) - JUN, JUL, AUG, SEP, OCT, NOV 
COllllllon ;; til L j on3 : 

Surface lr;)wlin~ - BID, BC 
BoLtorn Lr;)wlinp; - 8B, BID, Be 

NA 
0.8 
NA 

13.9 
0.3 

26 

Seining (Bowline Pond only) - BPI, BPSS (BP) 
eSeln,'!] u~]ed duriN~ 1971 and 1972 were only 50 feet long. Seines used during 

1913-1917 were 100 feet long. 

Nil - Collection method not appropriate for this species. 

NA 36.5 NA 
32.4 1.7 8.5 

NA 113.5 NA 
3.4 0.1 111. 1\ 
NA 12.8 9.4 

18 45 28 

;:;EINE 

2.8 
NA 
0.2 
NA 
4.1 
0.2 

12 



of striped bass because of the significant negative correla

tion (r = -0.90) existing between river flow and abundance 

at Bowline as estimated by the bottom trawl (O&R 1977). 

This suggests that the young striped bass, seeking an 

optimum salinity regime, tend to move downstream from the 

Bowline area during periods of high flow. A river-wide 

sampling program, conducted over the same time period using 

identical gear, may have shown a different trend than the 

one presented here. 

(iii) Atlantic Tomcod 

Atlantic tomcod, the most abundant species during 1974, was 

least abundant during 1971 (Table V-32). Length frequency 

data analyzed since 1971 show that the majority of the 

tomcod catch has been composed of young-of-the-year fish 

(O&R 1977); therefore, differences in elf between years 

appear to be primarily a function of year-class strength for 

O-age fish. 

A previous report (O&R 1977) demonstrated that the 1914 

tomcod abundance was significantly greater (a = 0.05) than 

during 1975; however, no significant differences could be 

discerned between other years, with 1977 tomcod abundances 

falling within the expected range. 

(iv) Bay Anchovy 

Bay anchovy are the only other predominantly single-age 

spawners of major importance in the Bowline area, and Table 

V - 32 shows large osci 11a tions for this species also. 

However, it should be noted that the abundance peak for 1973 

was the result of a single catch of 9,169 bay anchovy (elf = 
13,098.6) which raised the annual average elf value from 
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10.1 (N=13) to 829.1 (N=14). The existing data base, 

therefore, may not provide a sufficiently precise estimate 

of relative annual abundance for this tightly schooling 

species. 

(v) Hogchoker 

The hogchoker was the only major species examined which 

exhibited a trend of increasing abundance at Bowline from 

1911 through 1971 (Table V-32). 

Hogchoker presence in the Bowline vicinity has been found to 

be strongly related to freshwater flows· throughout the 

critical months of September through November (O&R 1971). 

High Hudson River flows during this period act to move the 

saltwater-freshwater interface downstream into or past the 

Bowline vicinity, thus increasing the probability of large 

hogchoker catches during the fall. 

(vi) American Shad 

American shad is the most important commercial fish species 

in the Hudson River. Because shad eggs are spawned in the 

upper reaches of the river, and the young move downstream 

past the power plants throughout the summer and fall, this 

species is potentially vulnerable to entrainment and im

pingement. It is therefore relevant to examine fluctuations 

in year-class strength to determine whether a trend of 

decreasing recruitment existed for this species during the 

1911-1917 period, which was characterized. by increasing 

power plant water usage. 
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·The general trend for American shad can be examined using 

data presented in Table V-29. . It· appears that abundance of 

young-of-the-year shad was at a high point during 1976 after 

four years of relatively low abundances. The 1977 data 

suggest a slight decrease in abundance; however, these 

trends must be interpreted with caution as sampling effort 

and salinity factors have changed over the year.s. 

(vii) Blueback Herring 

Blueback herring catches have fluctuated greatly over the· 

seven-year study period (Table V-32). In 1977 this species 

ranked first in terms of total abundance, although they have 

ranked pS low as seventh in 1974 (Table V-31). The high 

numbers in 1977 were partly the result of two large seine 

hauls on 5 October; 2,613 blueback herring were collected at 

the Bowline Pond northeast seine site and 1,726 were col

lected at the Bowline Pond inlet seine site. 

As estima ted by selected surface trawl collections (Table 

V-32), blueback herring abundance showed a decline from 1971 

and 1972 to all other years. However, as estimated by seine 

Clf, abundances showed two peaks within the seven-year 

sampling program, one in 1973 and the other in 1977. These 

data suggest that some factor such as salinity, temperature, 

or presence of a predator may influence blueback herring to 

move nearshore, thus precluding representative sampling by 

the surface trawls. 

c. Habitat Preference and Nursery Areas 

(i) Hudson River Stations 

Three bottom trawl stations were sampled in the Hudson River 

at Bowline: a shallow nearshore station adjacent to the 
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discharge (BB), and two deeper stations located in more open 

water (BID, on the west side of the channel directly south 

of the discharge and within the area of the thermal plume, 

and BC, on the east side of the channel). The distribution 

of the 1977 catch~per-effort by species at each station is 

shown in Tables V-14 through V-16. During 1977 the three 

bottom trawl stations accounted for 23,619 fish representing 

29 species. Catch-per-effort for 1975 through 1977 at the 

three bottom trawl stations is presented in Figures V-3 

through V-7 for all species combined, hogchoker, white 

perch, Atlantic tomcod, and striped bass. 

The seasonal appearance of large numbers of hogchokers at 

Bowline control (BC) resulted in high total C/f values 

during October and November. During August and September of 

.1977 (Table V-2), and September 1976 (O&R 1977) large 

nUDibers of spot moved into the Bowline area, providing a 

substantial portion of the total C/f values. Atlantic 

tomcod, another species collected in substantial numbers in 

bottom trawls, were abundant during June 1976 and June and 

July 1977 (Figure V-6). The majority of these fish were 

young-of-the-year which were recruited into the bottom trawl 

fishery in May, as shown by length frequency data presented 

in Table V-25. The 1975-1976 C/f data for bottom trawl 

collections are presented in O&R (1977), and 1977 C/f data 

are presented in Table V-21. 

C/f data for striped bass (Figure V-7) clearly indicate a 

preference for the shallow BB station nearest the discharge. 

Striped bass were not excluded from this area by the thermal 

plume, since they were relatively abundant here during the 

warmest months of the year, nor were they induced by the 
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ORANGE AND ROCKLAND UTILITIES, INC. 

1977 AQUAl1C ECOLOGY STUDIES 

CATCH OF TOTAL FISH 

PER 10 -MINUTE BOTTOM TRAWL EFFORT 

AT THREE STATIONS 

BOWLINE VICINITY - 1975 -19n 
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ORANGE AND ROCKLAND UTILITIES, INC. 

1977 AQUATlC ECOLOGY STUDIES 

CATCH OF HOGCHOKER 

PER IO-MINUTE BOTTOM TRAWL EFFORT 

AT THREE STATIONS 
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ORANGE AND ROCKLAND UTILITIES, INC, 

1977 AQUATIC ECOLOGY STUD IES 

CATCH OF WHITE PERCH 

PER 10 -MINUTE BOTTOM TRAWL EFFORT 

AT THREE STATIONS 

BOWLINE VICINITY - 1975 - 1977 
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O~ANI3E Ar.u RoL"LANL u (lui IltS, I!N~. 
1977 AQUATIC ECOLOGY STUDIES 

CATCH OF ATLAN11C lOMCOD 
PER 10 -MINUTE BOTTOM TRAWL EFFORT 

AT THREE STATIONS 
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ORANGE AND ROCKLAND UTILITIES, INC. 

1977 AQUAllC ECOLOGY STUDIES 

CATCH OF STRIPED BASS 
PER IO-MINUTE BOTTOM TRAWL EFFORT 

AT THREE STATIONS 

BOWLINE VICINITY - 1975 - 1977 
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thermal plume to remain in the area during the winter, since 

their abundance at BB declined during the fall as water 

temperatures dropped. 

There was no consistent distribution of white perch abun

dance among the three river stations at Bowline (Figure 

V-5), although they did move from the shallow water of 

Station BB during December, indicating no attraction to the 

area closest to the thermal plume. Analysis of the mean 

length of white perch collected at each station (Tables V-33 

to V-35) shows that the larger, older fish were consistently 

found at the deeper stations, while the area around BB 

apparen tly functioned as a nursery area for young-of -the

year fish during the summer and fall months. 

(ii) Pond vs. River Comparisons 

The Bowline Point intake is located in a small pond (Bowline 

Pond) connected to the river, rather than in the river 

proper. Based on seine collections in both the pond and the 

river during 1975 and 1976, the greatest total number of 

species occurred in the pond (O&R 1977): 31 species in the 

pond and 21 species in the river from September through 

December 1975, and 33 and 28 species in the pond and river, 

respectively, from February through December 1976. 

The 1977 pond seine collections accounted for 14,937 fish of 

36 species as compared to river seine collections which 

yielded 4,470 fish of 35 species. More species were col

lected in both the pond and river seine collections than 

during 1975 and 1976, and the pond seines produced nearly 

three times as many fish as river seines. Without blueback 

herring, however, the difference is reduced to 2,651 fish, 
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I~TERVAL 
(CM) 

.1-
101-
2.1-
3.1-
4.1-
5.1-
6.1-
7.1-
8.1-
9.1-

le.l-
11.1-
12.1-
13.1-
14.1-
15.1-
16.1-
17.1-
18.1-
19.1-
2 0.1-
21.1-

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
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17.0 
18.0 
19.0 
20.0 
21.0 
22.0 

TOTAL ANALYZED 
MtA~ Lt~GTH 

VARIA~CE 

( { 

JAN 

--'"-=- -.-- 33 

1977 A~UATIC ECOLOGY STUuIES 
CRANGE A~D RCCKLAND UTILITIES. INC. 

LE~~TH-FREOUE~CY CF WHITE PERCH 
AT STATION SS BCTTC~ TRAWL 

FEB 
~O. PCNT NC. PCNT 

MAR 
NO. PCNT 

APR 
NO. PCNT 

o 
o 
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o 
o 
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1977 A~UArIC ~COLOGY STUDIES 
CRA\SE 6~C RCCKLA~D UTILITIES, INC. 

LE~GT~-FREQUENCY OF W~ITE P~RCH 
AT SUT ION B8 BonOM TRAWL 

I~TE~VAL JUL AUG SEP OCT NOV DEC 
{C~~ ) ~C. PC'lT NC. PCH NC. PCNT NC. peNT NO. peNT NO. PC NT 

.1- 1.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
1. 1- 2.0 1 1.9 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 28 51.9 0 .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.0 24 44.4 1 4.8 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 1 1.9 ~ 23.8 0 .0 0 .0 0 .0 0 .0 
5.1- CO 0 .0 11 52.4 1 12.5 6 5.8 3 1.4 0 .0 
6.1- 7.0 () .0 0 .0 2 25.0 23 22.3 23 11.1 0 .0 
7.1- 8.0 0 .0 0 .0 0 .0 19 18.4 47 22.6 .1 100.0 
ti.l- ~.O 0 .0 0 .0 0 .0 4 3.9 31 14.9 0 .0 
9.1- 10.0 0 .0 c .0 0 .0 1 1.0 3 1.4 0 .0 

10.1- 11.0 0 .0 0 .0 0 .0 3 2.9 5 2.4 0 .0 
11.1- 12.0 0 .0 1 4.8 0 .0 15 14.6 18 8.7 0 .0 
12.1- 13.0 0 .0 1 4.8 0 .0 10 9.1 18 8.7 0 .0 
13.1- 14.0 0 .0 0 .0 1 12.5 12 11.7 25 12.0 0 .0 
14.1- 15.0 0 .0 0 .0 1 12.5 5 4.9 20 9.6 0 .0 
15.1- 16.0 0 .0 2 9.5 1 12.5 4 3.9 8 3.8 0 .0 
16.1- 17.0 0 .0 0 .0 1 12.5 1 1.0 5 2.4 0 .0 
17.1- lil.O 0 .0 0 .0 1 12.5 0 .0 2 1.0 0 .0 
13.1- 19.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
10.1- 20.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2C.l- 21.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
21.1- 22.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 

rOUl A~..JALYlED 54 21 8 103 208 1 
MEI\'J L[NGTH 3.0 6.8 12.0 9.9 10.4 7.1 
VAKIM.CE .23 12.91 23.96 9.97 10.02 
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1977 ACUATIC ECOLOGY STUDIES 
8R~N~E ~~C ROCKLAND UTILITIES, INC. 

LE~~TH-f~EQUENCY OF WHITE oERCH 
AT STATIUN BID BOTTuM TRAWL 

PHERVAl JAN FEB MAR. APR MAY JUN 
(eM) NO. PC~T NC. PCNT NO. peNT NO. peNT NO. peNT NO. peNT 

.1- 1.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- Z.O 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
5.1- 6.0 0 .0 3 12.5 4 3.5 1 .9 2 4.2 0 .0 
6.1- 7.0 0 .0 9 37.5 22 19.3 2 1.8 3 6.3 0 .0 
7.1- 8.0 0 .0 0 .0 22 19.3 5 4.5 1 2.1 0 .0 
8.1- 9.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
9.1- 10.0 0 .0 0 .0 1 .9 3 2.7 0 .0 0 .0 

lC.1- 11.0 0 .0 0 .0 7 6.1 30 26.8 1 2.1 0 .0 
11.1- 12.0 0 .0 0 .0 17 14.9 28 25.0 1 2.1 5 2.6 
12.1- l~.O 0 .0 C .0 10 8.8 19 17.0 0 .0 15 1.9 
13.1- 14.0 0 .0 0 .0 7 6.1 8 1.1 2 4.2 19 9.9 
14.1- 15.0 0 .0 2 8.3 4 3.5 6 5.4 6 12.5 13 6.8 
15.1- 16.0 0 .0 0 .0 4 3.5 6 5.4 5 10.4 16 8.4 
16.1- 17.0 0 .0 2 8.3 4 3.5 1 .9 8 16.1 21 11.0 
17.1- 18.0 0 .0 /) 25.0 5 4.4 3 2.7 6 12.5 26 13.6 
18.1- 19.0 0 .0 1 4.2 4 3.5 0 .0 7 14.6 30 15.7 
19.1- 20.0 0 .0 1 4.2 3 2.6 0 .0 3 6.3 22 11.5 
20.1- 21.0 0 .0 c .0 0 .0 0 .0 2 4.2 13 6-.8 
21.1- 22.0 0 .0 0 .0 0 .0 0 .0 1 2.1 5 2.6 
22.1- 23.0 0 .0 0 .0 0 .0 0 .0 0 .0 2 1.0 
23.1- 24.0 0 .0 0 .0 0 .0 0 .0 0 .0 4 2.1 

TOUl AN4lYZf;U 0 24 114 112 48 191 
MEA'l lENGTH 11.8 10.9 11.9 15.5 17.0 
VARIANCE 32.33 15.79 4.78 16.40 7.97 
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1977 A:UATIC ECOLOGY STUDIES 
CqA:'~E :.:-;;:: R8C!<LA';D.UTIL!TIES. INC. 

LE~GTH-FRE~UENCY OF WHITE PERCH 
AT S TAT I o~~ 91 D BOTTOM TRAWL 

I7'lTERVAl JUL AI."C SEP OCT NOV DEC 
(C~ ) NC. peNT NC. PCNT NC. peNT NC. peNT NO. peNT NC. peNT 

.1- 1. a 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.0 1 .6 0 .0 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 1 .6 2 1.4 0 .0 0 .0 0 .0 0 .0 
5.1- 6.0 0 .0 1 .7 1 .9 1 .7 0 .0 0 .0 
6.1- 7.0 0 .0 0 .0 c .0 15 10.2 6 5.5 0 .0 
7.1- 8.0 0 .0 0 .0 0 .0 14 9.5 15 13.8 4 26.7 
8.1- 9.0 1 .6 0 .0 0 .0 3 2.0 7 6.4 1 6.7 
9.1- lC.O 7 4.4 2 1.4 1 .9 1 .7 3 2.8' 0 .0 

10.1- 11.0 10 6.3 4 2.9 2 1.1 5 3.4 7 6.4 0 .0 
11.1- 12.0 11 6.9 8 5.8 6 5.2 11 7.5 10 9.2 4 26.7 
12.1- 13.0 25 15.6 7 5.0 5 4.3 9 6.1 Z 1.8 3 20.0 
13.1- 14.0 41 25.6 30 21.6 zz 19.1 15 10.2 14 12.8 0 .0 
14.1- 15.0 19 11.9 51 36.7 34 29.0 36 24.5 21 19.3 3 20.0 
15.1- 16.0 20 12.5 16 11.5 30 26.1 18 12.2 13 11.9 0 .0 
16.1- 17.0 13 8.1 8 5.8 6 5.2 12 8.2 8 7.3 0 .0 
17.1- 18.0 6 3.8 6 4.3 6 5.2 3 2.0 2 1.8 0 .0 
le.l- 19.0 4 2.5 2 1.4 1 .9 1 .7 1 .9 0 .0 
19.1- 20.0 a .0 2 1.4 1 .9 3 2.0 0 .0 0 .• 0 
2C.1- ?1.0 1 .6 0 .0 0 .0 0 .0 0 .0 0 .0 
21.1- 22.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
22.1- 23.0 0 .0 0 .0 0 .0 0 .0 a .0 0 .0 
23.1- 24.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 

TOT/\l AfIAlYlED 160 139 115 147 109 15 
MEAN LF~~GTH 13.7 14.2 14.5 12.7 12.3 11.1 
VAi\!ANCE 5.73 4.62 3.31 12.19 10.84 7.19 
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1977 ACUATIC ECCLCGY STUDIES 
C~A\GE. ASC RCCKLAN~ UTILITIES, INC. 

LE~GTH-FREOUENCY OF WHITE PERCH 
AT STATION BC BOTTOM TRAWl. 

INT;::RVAL JUL AUG SEP OCT NOV DEC 
(CM) ~JC • PCNT NC. peNT NO. POH NO. PCNT NC. peNT NO. peNT 

.1- 1.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.e 0 .0 0 .0 0 .0 0 .0· 0 .0 0 .0 
3.1- 4.0 1 2.3 C .0 0 .0 0 .0 0 .0 0 .0 
I •• 1- 5.0 1 2.3 C .0 0 .0 0 .0 0 .0 0 .0 
~.1- 6.0 0 .0 e .0 0 .0 3 1.9 1 .6 2 2.0 
6.1- 7.0 0 .0 0 .0 0 .0 14 8.8 6 3.7 5 5.0 
7.1- 8.0 0 .0 0 .0 0 .0 20 12.5 13 8.1 17 11.0 
8.1- 9.0 0 .0 0 .0 0 .0 6 3.8 11 6.8 11 11.0 
9.1- 10.0 0 .0 c .0 0 .0 0 .0 1 .6 0 .0 

10.1- 11.0 0 .0 0 .0 0 .0 3 1.9 1 4.3 6 6.0 
11.1- 12.0 1 2.3 C .0 2 1.9 14 8.8 16 9.9 12 12.0 
12.1- 13.0 1 2.3 1 2.1 1 .9 15 9.4 16 9.9 12 12.0 
13.1- 14.0 4 9.3 4 8.3 12 11.2 17 10.6 14 8.7 14 14.0 
14.1- 15.0 4 9.3 10 20.8 24 22.4 31 19.4 28 17.4 10 10.0 
15.1- 16.0 8 18.6 7 14.6 21 19.6 15 9.4 19 11.8 6 6.0 
16.1- 17.0 11 25.6 11 22.9 31 29.0 8 5.0 15 9.3 1 1.0 
17.1- 18.0 4 9.3 14 29.2 13 12.1 8 5.0 6 3.7 2 2.0 
18.1- 19.0 7 16.3 e .0 2 1.9 2 1.3 5 3.1 1 1.0 
19.1- 20.0 1 2.3 1 2.1 0 .0 2 1.3 2 1.2 0 .0 
2C.l- 21.0 0 .0 0 .0 1 .9 2 1.3 1 .6 1 1.0 
21.1- 22.0 0 .0 o. .0 0 .0 0 .0 0 .0 0 .0 
22.1- 23.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
23.1- 24.0 0 .0 a .0 a .0 0 .0 0 .0 0 .0 
24.1- 25.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
25.1- 26.0 0 .0 0 .0 0 .0 0 .0 a .0 0 .0 

TOTAL fI'JAL Y lED 43 48 101 160 161 100 
ME~N ll=~;GrH 15.5 16.0 15.6 12.5 13.1 11.4 
VARIANCE 9.61 2.22 2.00 13.70 11.29 10.50 
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SPECIES 

White perch 

Striped bass 

Blueback herring 

American shad 

Bluefish 

Gizzard shad 

Pumpkinseed 

Redbreasted sunfish 

Banded killifish 

Spottail shiner 

Alewife 

Bay·anchovy 

TABLE V-36 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

CATCH PER EFFORT OF SELECTED FISH SPECIES IN POND 
AND RIVER SEINE AND SURFACE TRAWL COLLECTIONS 

BOWLINE VICINITY - 1977 

POND SEINES RIVER SEINES POND SURFACE TRAWLS 
clf elf eff 

10.44 6.97 NA 

4.41 7.72 NA 

97.22 9.84 8.38 

5.83 4.65 1.94 

1.52 1.56 NA 

1. 71 0.20 NA 

5.85 1.52 NA 

6.06 0.93 NA 

7.88 0.65 NA 

5.47 2.67 NA 

1.15 0.57 0.98 

5.33 7.67 37.72 

NA - Collection method not appropriate for this species 

{ [ I [ [ [ ( l. ( [ l 

RIVER SURFACE TRAwLS 
clf 

NA 

NA 

5.03 

1.17 

NA 

NA 

NA 

NA 

NA 

NA 

0.08 

12.78 

( [ [ ( [ [ 



as opposed to 10,467 with bluebacks. The remaining differ

ence reflected the preference of other species for the 

Bowline Pond habitat (Table V-36). 

Several species, including blueback herring, gizzard shad, 

pumpkinseed sunfish, redbreasted sunfish, banded killifish 

and spottail shiners, exhibited a preference for the pond 

shoreline habitat over the river shoreline habitat. By 

contrast, striped bass young-of-the-year and yearlings 

showed some preference for the river, while others (e.g., 

American shad and bluefish) showed no preference. 

Surface trawls collected 11 species from the pond and 12 

from the two river stations. Bay anchovy and blueback 

herring showed a slight preference for the pond habitat 

(Table V-36). 
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VI. IMPINGED ASSEMBLAGES 

A. INTRODUCTION 

This chapter summarizes the impingement studies performed at the 

Bowline Point Generating Station during 1977. It includes estimates 

of the total number impinged for selected species, additional data 

which characterize impingement at Bowline, a presentation of mate

rials and methods used, and a review of factors influencing impinge

ment rate estimates over the past four years. The estimates of 

total fish impinged reflect refinements from previous years, and 

provide basic input to the assessment of impact on fish populations. 

Because impact cannot be evaluated for all species combined, im

pingement data are summarized by speCies. Plant operating data are 

summarized as well. 

B. METHODS AND MATERIALS 

To facilitate comparison between the 1977 impingement trends and 

those of previous years, the methods and materials of earlier 

impingement studies are included in this section. 

1. Intake Characteristics 

The Bowline Point Generating Station intake structure is divided 

into six bays, three for each unit; each bay includes (in order, 

following water flow) a bar trash rack, a deicing bubbler, a trav

eling screen and screenwash pump, a chlorine-solution diffuser, and 

a Circulating water pump_ The bays for each unit are interconnected 

downstream of the traveling screens to minimize water velocity when 

fewer than three circulating water pumps are operating. 

VI-l 
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There are eight trash racks, six on the front and one on each side 

of the intake structure. The individual openings through each 

frontal trash rack are 8.89 cm wide and 9.88 m high. 

The traveling screens are of the vertical, two-speed type, and are 

equipped with manual and automatic controls, spray piping, a splash

proof housing and an automatic washwater shutoff valve. Debris is 

washed from the front of the screen by water sprayed through the 

screen. The debris is then discharged into a trash-and-fish trough, 

to be carried into the common sump for eventual discharge on the 

northeast side of the intake structure. The traveling screens are 

constructed of 0.95 cm (0.375 inch) stainless steel mesh. 

Several modes of traveling screen operation have been used at 

Bowline Point. During some of the impingement surveys the regular 

wash mode may have been changed to help satisfy specific require

ments of the surveys. 

From fall 1972 to winter 1974, the traveling screens were rotated 

and operated on an intermittent wash schedule in which they were 

rotated and washed for 20 minutes every eight hours. This allowed 

the screens to make two complete rotations. From winter 1974 to 

June 1915, the screens were placed on a continuous rotation and wash 

schedule; from June on they were operated on an intermittent sche

dule, being rotated and washed for 20 minutes every four hours, 

until November 1975. From this time to June 1976, they were oper

ated continuously. From June 1976 through December 1977, an inter

mittent screen wash mode was used, except during severe icing 

conditions in February when the screens were rotated and washed 

continuously. 

VI-2 
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During the past six years, several screen wash pressures were 

evaluated for their ability to maintain clean screens while optimi

zing impingement survival. From fall 1972 to winter 1974, screen 

wash pressure was maintained at approximately 100 psi during travel

ing screen operation. When the screens were placed in continuous 

operation, in the winter of 1974, wash pressures were reduced to 

30 psi. This mode of spray wash operation continued until winter 

1976,. when the screens were run on an intermittant schedule and 

the pressures were raised to 60 psi, which is the present mode of 

operation. 

During fall 1975 and winter 1976, the screenwash system was modified 

by the addition of a secondary low pressure system, which is pre

sently being evaluated with impingement survival studies. A deicing

bubbler air system ahead of the traveling screens protects against 

ice formation, and is operated as necessary from mid-December to 

March. 

A previous report (O&R 1917) provides a more detailed description of 

the intake characteristics. 

2. Sampling Frequency 

Sampling for impinged fish was begun in December 1972 and has 

continued at a minimum of once a month through December 1971. The 

dates of surveys and the frequency of collections within a given 

survey are presented in Table VI-I. Impingement surveys were made 

weekly in December 1972 and January 1973 and two or three times per 

month (except in November when only one survey was performed) for 

VI-3 
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TABLS 1fI-l 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

IMPINGEMENT SAMPLING DATES 

BOWLINE POINT GENERATING STATION - 1972-1977 

. 1972 1913 1914 1915 19Z6 19IZ 
COLLEC- COLLEC- COLLEC':" COLLEC- COLLEC- COLLEC-

DATE TION DATE TION DATE TION DATE TION DATE TION DATE TION 
MONTH INTERVAL DATA INTERVAL DATA INTERVAL DATA INTERVAL DATA INTERVAL DATA INTERVAL DATA 

JAN 3-4 dhi 3-4 dhi 2-3 fgik 6-7 fgik 1-2 hikl 
8-9 dhi 16-17 dgi 3-4 bgik 14-15 hik 3-4 hikl 

15-16 dhi 30-31 dgik 6-7 bgik 21-22 hik 4-5 hik1 
23-24 dhi 8-9 fgik 28-29 hik 5-6 hik1 
30-31 dhi 15-16 fgik 6-7 hikl 

22-23 fgik 7-8 hikl 
30-31 fgik 8-9 hikl 

9-10 hikl 
10-11 gikl 
11-12 hik1 
12-13 hikl 
13-14 hikl 
14-15 hikl 
15-16 hikl 
16-17 hikl 
17-18 hikl 
18-19 hikl 
19-20 hikl 
24-25 hikl 
26-27 gikl 
29-30 gikl 

31-1 gikl 
( FEB) 

FEB 6-7 dhi 13-14 dgik 5-6 fgik 4-5 fhik 2-3 gk 
13-14 dhi 12-13 gik 11-12 fhk 5-6 gikl 

20 ahi 19-20 fgik 18-19 hik 7-8 gikl 
25-26 fgik 9-10 gikl 

12-13 gikl 
14-15 gik 
16-17 gik 

[ ( l f. [ [ t [ ( [ ( [ I:. [- [ [ [ ( [ 



MONTH 

FEB 
(Cant) 

MAR 

APR 

TAEL::: V:-: 

:}~?:NGE~t~~;T SA!-!PLING )AT::S (Cor..tirlued) 

1972 _.LSlB ~____ _ 1974 _JS75 ___ . __ -----.l976 lS77 
COLLEC- COLL£C- COLLEC- COLLEC- COLLEC- COLLEC-

DATE TION DATE IION DATE TION DATE TION DATE TIO~ DATE TIO~ 

INTERVAL DATA INTERVAL DATA INTEBV_AL DATAINTEKlLAL DATA INIEB]'AL J2ATA __ INTERVAL DATA 

24-25 

10-11 
17-18 

26 

bchi 6-7 
13-14 
20-21 

dhi 3-4 
dhi 17-18 
ahi 

dgik 
dgik 
dgik 

dgik 
dgik 

5-6 
12-13 
19-20 
26-27 

2-3 
9-10 

16-17 
23-24 
29-30 

fhik 
fgik 
fhik 
fhik 

fhik 
fhik 
fhik 
fhik 
bhik 

3-4 
10-11 
17-18 

23 
24-25 
30-31 

31-1 
(APR) 

7-8 
14-15 
15-16 
16-17 
17-18 
18-19 
19-20 
20-21 
21-22 
22-23 
23-24 
24-25 
26-27 
28-29 

fgik 
fgk 
fgk 
bgk 
gik 
fhik 
fhik 

fgik 
fhik 
fgik 
fgik 
bgik 
fgik 
fgik 
fgik 
fgik 
fgik 
fgik 
bgik 
fgik 
fgik 

19-20 gik 
21-22 gik 
23-24 hik 
26-27 hik 

28-1 bhik 
(MAR) 

2-3 hik 
5-6 hik 
7-8 hik 

9-10 hik 
12-13 hik 
14-15 hikl 
16-17 hik1 
19-20 hikl 
21-22 hikl 
26-27 hikl 
28-29 hikl 
30-31 hik1 

2-5 hikl 
18-19 hik1 
20-21 hik1 
23-24 hik1 
25-26 hik1 
27-28 hik1 

30-1 hik1 
(MAY) 



TABLE VI-l 

IMP INGUI.E:NT SA~.FLING I::ATES (Con'" inued) 

1972' 1913 1974 1975 197Q 1917 
COLLEC- COLLEC- COLLEC- COLLEC- COLLEC- COLLEC-

DATE TION DATE TION DATE nON DATE TION DATE TION DATE TION 
MONTH INTERVAL DATA INTERVAL DATA INTERVAL DATA INTERVAL DATA INTERVAL DATA INTERVAL DATA 

MAY 1-2 edhi 1-2 dgik 8-9 fhik 5-6 fgik 2-3 hik1 
16-17 bedhi 8-9 dgik 14-15 fhik 6-7 bgik 4-5 hik1 

31-1 dhi 15-16 dgik 21-22 fgik 13 bgik 7-8 hiki 
(JUN) 28-29 fgk 13-14 gik 9-10 hik1 

17-18 gik 11-12 hikl 
19-20 gik 14-15 hikl 
25-26 gik 16-17 hikl 
26-27 hik 18-19 hikl 

21-22 hikl 
23-24 hikl 
25-26 hikl 
28-29 hikl 
30-31 hikl 

JUN 14-15 dhi 5-6 egik 4-5 fgik 1-2 gik 1-2 hikl 
21-28 dhi 12-13 dgik 11-12 fgik 2-3 gik 4-5 hikl 

19-20 egik 18-19 fgik 9-10 hik 6-7 hikl 
26-27 dgik 25-26 fgik 10-11 bhik 8-9 hikl 

16-17 hik 11-12 hikl 
17-18 fhik 13-14 hikl 
21-22 fhik 15-16 hikl 
23-24 bgik 18-19 hikl 
28-29 hik 20-21 hi 
30-1 bhik 22-23 hik 
(JUL) 25-26 hik 

27-28 hik 
29-30 hik 
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TAE~S VI-l 

I}!?Il1GE:.J"!::~T SA~.PL:;:NG I;A:C:S (Continued) 

1972 1913 1914 1915 1976 1911 
COLLEC- COLLEC- COLLEC- COLLEC- COLLEC- COLLEC-

DATE nON DATE TrON DATE nON DATE TION DATE TroN DATE TION 
MONTH INTERVAL DATA INTERVAL DATA INTERVAL DATA INTERVAL DATA INTERVAL DATA INTERVAL DATA 

JUL 12-13 dhi 2-3 egik 2-3 fgik 7-8 bhik 6-7 hik 
19-20 bdhik 10-11 dgik 9-10 fgik 8-9 bhik 13-14 hik 
26-27 dhik 17-18 fgik 16-17 fhik 21-22 hik 20-21 hik 

24-25 dgik 23-24 fhik 27-28 hik 27-28 hik 
29-30 fhik 

AUG 9-10 dhi 1-2 fgik 6-7 fhik 4-5 hik 3-4 hikl 
29-30 dhi 7-8 dgik 20-21 fgik 11-12 hik 10-11 hikl 

30 adhik 22-23 dgik 27-28 fhik 18-19 hik 17-18 hikl 
28-29 fgik 25-26 hik 24-25 hikl 

31-1 hik 
(SEP) 

SEP 12-14 dhi 4-5 dgik 3-4 fhik 1-2 hik 14-15 hikl 
17-18 dhik 18-19 dgik 10-11 fhik 8-9 hik 21-22 hk 
26-27 dhik 25-26 fgik 17-18 fhik 15-16 hik 

27 bdgik 24-25 fhik 23-24 hikl 
29-30 hik 

OCT 10-11 dhi 2-3 dgik 1-2 fhik 6-7 hik 1-2 hk 

31-1 dhi 9-10 fgik 8-9 fhi 13-14 hi 3-4 hikl 
(NOV) 16-17 dgik 15-16 fhi 20-21 hik 5-6 hikl 

23-24 fgik 22-23 fhik 23-24 hik 8-9 hikl 
30-31 dgik 29-30 fhik 25-26 hik 10-11 hikl 

27-28 hik 12-13 hikl 
30-31 hik 15-16 hikl 

17-18 hikl 
19-20 hikl 
22-23 hikl 
24-25 hikl 
26-27 hikl 
31-1 hikl 
(N.0V) 



T AELE 'lI-:. 

:~niGE:.:."!EN'l' SA~.PLING DATE:S (Cor.tinuec) 

1972 ·1913 1914 1975 197Q 1971 
COLLEC- COLLEC- COLLEC- CCLLEC- COLLEC- CCLLEC-

DATE TIO~ . DATE TION DATE TION DATE TION DATE TION DATE TION 
HON5H INTERVAL DATA INTERVAL DATA INTERVAL DATA INTERVAL DATA INTERVAL DATA INTERVAL DATA 

NOV 7-8· dhi 6-7 fgik 5-6 fpik 1-2 gik 2-3 hik1 
8 bdhik 13-14 fgk 12-13 fhik 3-4 hik 7-8 hikl 

27-28 dhi 20-21 dgik 19-20 fgk 6-7 hik 9-10 hik1 
26-27 dgik 25-26 fgik 8-9 hik 14-15 hikl 

10-11 hik 16-17 hik1 
13-14 hik 19-20 hikl 
17-18 hik 21-22 hikl 
18-19 hik 23-24 hikl 
19-20 hik 28-20 hikl 
20-21 hik 30-1 hikl 
21-22 hik (DEC) 
22-23 hik 
24-25 hk 
25-26 hikl 
26-28 hikl 
28-29 hikl 
29-30 hik1 

30-1 hikl 
(DEC) hik1 

DEC 7-8 ehi 5-6 dhi 4-5 fgik 3-4 fgik 1-2 hik1 3-4 hik1 
12-13 ehi 20-21 dhi 11-12 dgik 10-11 fgik 2 ahikl 5-6 hikl 
18-19 . ehi 26-21 cdgik 11-18 fgik 4-5 hikl 6-1 hikl 
26-27 ehi 23 bgik 5-6 hikl 10-11 hik1 

30-31 fgik 6 ahikl 12-13 hikl 
8 ahikl 13-14 hikl 

8~9 hikl 17-18 hikl 
9-10 hikl 19-20 hikl 

10-11 hik1 21-22 hikl 
11-12 hikl 24-25 hikl 
12-13 hikl 26-21 hikl 
13-14 hikl 28-29 hikl 
14-15 hikl 31-1 hik 
15-16 hikl (JAN) 
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TABLE VI-l 

IMPINGEHENT SAMPLING DATES (Continued) 

1972 1973_ 1974 1975 19761!fl7 
COLLEC- COLLEC- COLLEC- COLLEC- COLLEC- COLLEC-

DATE TION DATE nON DATE TION DATE TION DATE TION DATE TION 
MONTH INTERVAL QATA INTERVAL DATA INTERVALQA'L! _I_NTE_RVAL DATA~I_NTERVAL DATA INTERVAL DATA. 

DEC 
(Cont) 

~samp1e period less than eight hours 
Sample period approximately twelve hours 
~counts based on field counts 
Samples collected every two hours 

;samPles collected every six hours 
samples collected every 12 hours 
~screens operated continuously 
iIntermittent wash 
kUnit 1 sampled 
lUnit 2 sampled 

Unit 1 and Unit 2 sampled separately 

16-17 
17-18 
18-19 
19-20 
20-21 
21-22 
22-23 
25-26 
27-28 
29-30 

hikl 
hikl 
hikl 
hikl 
hikl 
hikl 
hikl 
hikI 
hikl 
hikl 



lhe remainder of 1973. The initial surveys in 1972 consisted of a 

collection during each tidal cycle, while surveys conducted in 1973 

consisted primarily of 12 two-hour collections. 

Intermittent impingement surveys were conducted from January through 

April 1974, and weekly throughout the remainder of the year. 

Surveys consisted of a variable number of collections over a 24-hour 

period; collection intervals of two hours (12 samples), six hours 

(four samples), and 12 hours (two samples) were all employed 

(Table VI-2). 

Since 1974, impingement sampling has been performed at least once 

per week. Surveys during 1975 consisted mostly of two l2-hour 

collections, corresponding approximately to day (0800-2000 hours) 

and night (2000-0800 hours) collections. Beginning in May 1976, 

only one collection, of 24 hours I duration, was made per survey. 

During periods when considerable debris was impinged on the screens, 

addi tional collections were necessary to prevent overflow of the 

collection "basket. 

Samplin~ frequency was increased in 1976 and 1977 in order to 

evaluate the effectiveness of a barrier net placed in front of the 

l"nlakc. Throughoul these two years, surveys were conducted three 

limes weekly, except during July, August, and September, when 

surveys were conducted weekly. 

j. ~ld Gear and Technique 

l"ish and invertebrates were collected at the screen backwash sump 

located inside the intake structure. An angle iron basket (63.5 x 

19').8 em) of 0.95 square em (0.375 inch) steel me sh lined with a 

0.64 square em (0.25 inch) mesh heavy duty nylon net bag" was used 
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YEAR 

.1973 

19·,11 

1915 

1916 

1911 

TABLE VI-2 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

SCREEN CLEANING AND COLLECTION PROCEDURE 

BOWLINE POINT GENERATING STATION - JANUARY 1973-DECEMBER 1977 

TIME 
INTERVAL 

JAN-DEC 

JAN-DEC 

JAN-DEC 

JAN-DEC 

JAN-DEC 

SCREEN CLEANING PROCEPURE* 

Screens washed 211 hours prior 
to start of the survey; basket 
was set, and pre-wash was per
formed just prior to initiation 
of survey to remove 24 hour accu
mulation of fish. Unit 2 screens 
were not washed although there 
was some flow through these 
screens 

Continuous screenwash. Screens 
were stopped II hours prior to 
initiation of the survey. Just 
prior to the survey, basket was 
set and the screen was rotated 
and washed for 20 minutes to 
remove the II hour accumulation 
of fish. All operating travel
ing screens were rotated and 
washed during each survey . 

Variable screen wash mode-either 
continuous wash performed as in 
19111 or intermittant wash in 
which the screens were rotated 
and washed for 20 minutes every 
II hours. In either case, the 
screens were not washed for 4 
hours prior to the survey; the 
basket was then set and the 
screens were rotated and washed 
for 20 minutes to remove the 4-
hour accumulation of fish. All 
operating traveling screens were 
rotated and washed during each 
survey 

Same as in 1975 

Same as 1n 1975 

COLLECTION PROCEDURE· 

Collections were made 
every two hours utili
zing a 20 minute wash 
and rotation of unit 1 
screens. 

Three collection fre
quancies were used 
during the 24 hour 
sampling period: 
2, 6 and 12 hour 
collections. 

Two 12 hour collections 
were made during each 
24 hour survey unless 
additional collections 
were necessitated by 
heavy debris. 

One or two collections 
were made per 24 hour 
survey. A physical modi
fication was made in the 
collection basket to 
allow for separation of 
of Unit 1 and Unit 2 
samples. The~e samples 
were maintained sepa
rately for some special 
studies. 

Same as in 1976 

*On occasion, individual samples varied from these generalized conditions. 
For specific surveys refer to Table VI-I. 



to collect the sample. In 1976 a divider was placed in the screen 

backwash trough and the collection basket to permit separate collec

tions on Unit I and Unit 2. 

A prewash was used to collect any fish that might recirculate from 

the discharge on the northeast corner back to the traveling screens. 

In 1972 and 1973 the prewash consisted of a 24-hour collection prior 

to the scheduled impingement sampling. In subsequent surveys, a 

prewash sample consisted of a single screen rotation and wash 

following a four-hour down period. If the plant was utilizing a 

continuous wash mode, the screens were stopped four hours before 

ini t ia tion of the survey and were washed just prior to the survey. 

During 1972 and most of 1973, only Unit 1 screens were washed. 

Although Unit 2 officially went on-line in May 1974, pumps were 

operated and samples collected throughout early 1974 and, on oc

casion, during 1973. Beginning in 1974, all operating screens were 

washed during each survey. It was not uncommon for one or more 

screens to be inoperable during any given survey. 

Rolevant plant operating conditions, including operating pumps and 

screens, screen wash mode and pressures, as well as wash times and 

duration, were recorded on field data records. 

Water chemistry measurements were made at the Unit 1 intake in 

conjunction with each survey. In 1972 and 1973 water temperature, 

dissolved oxygen, chloride and conductivity were determined at 

the surface and bottom during periods of slack water. In 1974, 

turbidity was measured in addition to those tests performed during 

previous studies. The initial 1975 impingement surveys included 

measurements of temperature, dissolved oxygen, conductivity, tur

bidity and pH at the initiation of the survey, after 12 hours, and 
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upon the completion of the survey. Starting in September of 1975, 

measurements were made with each collection. If meters were not 

available, water samples were collected and analyzed in the labor

atory. 

4. Laboratory Analysis 

Laboratory analysis of fish impinged during 1972 and 1973 consisted 

of a total count by species and length and weight determinations 

of the six selected species - striped bass, white perch, Atlantic 

tomcod, bay anchovy, blueback herring, and alewife. Sex determin

ations were performed on a subsample of each of these speCies. 

In 1974 laboratory analysis was performed in two separate phases: 

preliminary analysis, performed on each sample, included a count and 

weight by species; and secondary analYSiS, performed on a composite 

of the individual collections per survey, included length, weight, 

and sex determinations of white perch, striped bass, pumpkinseed, 

sunfish, Atlantic tomcod, alewife, blueback herring, and hogchoker. 

In the laboratory analysis of 1975 impingement samples, collections 

from alternate weeks received either full analysis (preliminary and 

secondary) or partial analysis (preliminary only). Preliminary 

analysis was performed as in 1974 while secondary analyses, per

formed on a composite of all samples from the survey, involved: 

1) determining length and weight of up to 100 white perch and 

striped bass (weights were discontinued in September), 2) determin

ing length of up to 100 Atlantic tomcod, bay anchovy, alewife, and 

blueback herring, and 3) as of September, determining sex of up to 

100 white perch. 
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Laboratory analysis of impingement collections subsequent to 1975, 

as in 1915, included length determinations of up to 100 striped 

bass, white perch, Atlantic tomcod, bay anchovy, blueback herring 

and alewi fe. 

Invertebrates collected with the fish were counted and a total bio

mass by species was determined. Up to 100 blue crabs were length

ened per impingement survey during 1976. 

Laboratory procedures utilized standard analysis techniques. The 

wet weight was determined to the nearest tenth of a gram on a 

calibrated Mettler balance, and total length to the nearest milli

meter was measured. Total length was defined as the distance from 

the snout (jaws closed) to the tip of the tail with the lobes 

compressed so as to gi ve the maximum possible measurement (Hile 

1948). 

Sex determination was made through gonad analysis, since many 

species exhibit no external signs of sexual dimorphism. Male testes 

were generally whitish in color with few blood vessels evident. 

Female ovaries were usually pink to yellow with more obvious blood 

vessels and a granular appearance due to oocytes and eggs. 

5. Analytical Methods 

Impingement samples wer.e used to estimate the total number of 

selected speCies impinged monthly at Bowline. Each month was 

divided into four time intervals: day I to 7, day 8 to 14, day 15 

to 21, day 22 to the last day of the month. For each interval, the 

total number of fish collected was divided by the total plant flow 

in million cubic meters sampled within that interval to produce an 

impingement rate. The impingement rate (number of fish per million 
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cubic meters) for the four time intervals was averaged to produce a 

mean monthly impingement rate. When there was no sample taken 

within one of the four time intervals, the remaining intervals were 

averaged to obtain the monthly rate. The mean monthly impingement 

rate was then multiplied by the total monthly plant flow in million 

cubic meters to produce an estimated total number of fish impinged 

per month. The monthly totals were summed to obtain an annual total. 

The impingement rate is the basic statistic for comparison between 

plants or between sampling periods at a single plant. For Bowline, 

the impingement rate has been used to evaluate seasonal and annual 

patterns, and the difference between day and night impingement 

rates (O&R 1977). 

6. SDecial Studies 

a. Screen Collection Efficiency 

This special study was initiated on 27 October 1976 to investi

gate the collection efficiency of the traveling screens for 

tagged dead fish released directly in front of an operating 

screen. The study was performed once a week in conjunction with 

a regularly scheduled impingement survey. 

Up to 100 dead fish, primarily Morone spp. (<10 em), were 

removed from the discard wash, lengthed, and tagged with a latex 

dye injection. Fish were released at the surface by hand at a 

randomly chosen operating screen, at a location between the bar 

rack and the traveling screen. At screens 2 (Unit 2, B) and 5 

(Unit 1, 8), access was through service manholes in the floor, 

approxima tely 0.3 m from the screen face. Access to the re

maining screens was through service manholes on the outside 

walkway, approximately 1 or 2 m from the screen face. 
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Two modes of screenwash operation were used, continuous and 

intermittent. During an intermittent wash mode, screen rotation 

and wash was not performed until four hours after the release of 

the tagged fish. Sample collections were made after 12 or 24 

hours. Any pertinent observations were recorded on the field 

data sheets. Collection efficiency was the number recovered, 

divided by the number released, expressed as a percentage. 

b. IntaKe Barrier Study 

A special study was begun on 9 April 1976 to investigate the 

feasibi li ty of reducing impingement by deploying a barrier net 

some distance in front of the intake in a reduced velocity 

field. The first phase of the study ran from 9 April to 8 July 

1976 and utilized a 1.27 cm (0.5 inch) mesh net positioned 

across Units 1 and 2. The second phase began on 10 December 

1976 with the positioning of a 1.27 cm (0.5 inch) mesh net 

across Unit 2. On 10 March 1977, a 0.95 cm (0.375 inch) mesh 

net was positioned across Unit 1, allowing for a comparison 

between the two different mesh sizes. On 17 May 1977, both nets 

were removed. The 0.95 cm mesh net was positioned across both 

Units 1 and 2 on 18 October 1977 and remained in place until 

June 1 1978. 

C. RESULTS AND DISCUSSION 

1. Abundance and Distribution 

a. S~ecie~ ASSemblage 

A total of 49 species of fish were identified in the impingement 

collections from the Bowline Point Generating Station during 
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1977 (Table VI-3). Only four species - American eel, pumpkin

seed, striped bass, and white perch - were represented in every 

month, while 12 other species - Atlantic needlefish, black 

crappie, carp, crevalle Jack, fourspine stickleback, scup, sea 

lamprey, silver hake, squirrel hake, tidewater silverside, white 

crappie, and white sucker - were collected during only one month 

(Table VI-4). 

b. Abundance and Biomass 

A total of 128,530 fish (Table VI-4) weighing 778 kg (Table 

VI-5) were collected during 1977. The collections were domi

nated by white perch (50S), with rainbow smelt (11%), blueback 

herring (101), gizzard shad (7%) and striped bass (6%) repre

senting a distant second, third, fourth, and fifth, respectively 

(Table VI-4). 

The dominant species in 1977 were essentially the same as 

in previous years (Table VI-6). 

The total impingement rate reached a maximum in February and 

dropped off throughout the spring and early summer, increasing 

again in the fall and early winter (Table VI-7). 

The total estimated number of fish impinged during 1977 was 

320,513 (Table VI-7) as compared to 362,610, 659,632 and 601,525 

for 1976, 1975 and 1974 respectively (Tables VI-8, 9 and 

10). The average monthly impingement rate for 1977 was the 

lowest recorded to date, although water usage rate was the 

highest (Table VI-11). 
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ORA~GE AND ROCKLANO UrrLITIES. I~C. 
1977 AQU.TIC ECOLOGY STUOtES 

CO~~CN AND SCIENTIFIC NA~Es OF I~PINGEO FISH 
eOkLI~E POINT G~NERArING STArIC~ - 1977 

COMMJN HAKE 

ALEWIFE 
A~~RICAN EEL 
A~e~!CA~ SHAD 
ATL~~TIC ~E~HAOEN 
ATL:~Tl: N~~DLEFISH 
ATLANTIC STURGEON 
ArL~~TIC TUMCOD 

BA~~lO KILLIFISH 
BAY A:-.ICHGVY 
bLACK CKAPPl( 

BLUCCACK HERRING 
aLUEflSH 
BLU;:(,tLL 
tlRO~;~ BULLltt~D 

CARP 
CENfRAL MUOMI~NOW 

CREVALLE: JACK 

FOUK~PINE 5TICKLESACK 

C III A~O SHA(J 
GOLOEN SHINi:R 
GOLDFISH 

HERf<I"lGS 
IlCGCHOKER 

LI\%EMOUTH BASS 
LCOKDOW:~ 

fJU~HICHOG 

tIORH:r;RN PIPEFISH 

PUMPKINSEED 

!U HICOw SMELT 

[ [ [ ( [ 

SCtENTtFI.C NAME 

ALeSA FSEUOOHARENGUS 
ANGUILLA ROSTRAlA 
AleSA SAPICISSIMA 
BREVCCRTlA TyqANNUS 
STPC~GYLURA MARtNA 
ACIPEN~ER CXYRhYNCHUS 
MICRCGAOUS TCMCGD 

FU~DUll;S C I AI'IfA.'WS 
ANCheA MITCHILLI 
POXOMI5 NIGROMACULATUS 

ALeSA AESTIVALIS 
POMATO~US SALTATRIX 
LEPG~IS MACROCHIRUS 
ICTALU~US NEBULOSUS 

CYPRINUS CARPto 
UIIBRA LI M I 

CARANX HIPPOS 

APELTES QUAORACUS 

OORCSO~A CEPEOIANUM 
NCTEMIGONUS CRYSOLEUCAS 
CAR~SSIUS AURATUS 

CLUPEICAE 
TRINECTES MACULATUS 

MICRCPTERUS SALMOIOES 
SELENE VOMER 

FUNDULUS ~ETEROCLITUS 

SYNGNAflfUS FUSCUS 

LEPC~IS GIBt3GSUS 

OSIIERUS MCRIJAX 
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O~A~GE A~D ROCKLAND UTilITIES. l~C. 
1917 AQUATIC ECOLOGY STUDIES 

CO~MON AND SCIENTIFIC ~A"es OF IMPrhGEO FISH 
80WLr~E POINT GENERATlhG STATIO~ - 1911 

COM~O~ N.vIE 

REDBREAST SU~r-ISH 
ROUGH SllV~RSIOE 

SCUl?tus 
~CU? 
S~A L""tl)~EY 

SILVeR HUE 
S?CT 
SPOTTA1L SurliER 
S~UIRqEl ~AKE 

STRIPEO SASS 

TESSELLATEO DARTER 
THR[ESPINE STICKLEBACK 
TIO~w~TER SILVERSIDE 

W4R.~aUTtl 
Wb\KF IS:-I 
WI-if re 8~SS 
\oitiI TE CHFI SH 
"H IT!:: CUP? Ie 
WH In Pt:RCH 
WHITE SUCKER 
IoiINr::R FLOUN~ER 

YELLOW PERCH 

SC lENTlF Ie NAME 

LEPo~t S AUR ITUS 
"E~8RAS HARTINICA 

CCTTIDAE 
STENCTCMUS CHRYSOPS 
PETRO~YlON "ARI~US 
McRlUCCIUS 9tL1NEAR1S 
LE1CSTCMAS XANTHURUS 
NOT~CPlS HUOSONIUS 
URCP~YCIS CHuSS 
MORCNE SAXATILlS 

ETHECSTOHA OLMSTED! 
bASTERCSTEUS ACUlEATUS 
"ENrOIA eERYllfNA 

lEPCfoI[S CULOSUS 
CVNCSCION RECALlS 
MORC~E CHRYSOPS 
ICTALU~US CAlUS 
PCXC~fS AN~ULARIS 
MO~ONE .HIE\{ I CA 'lA 
CATCSTCHUS CCM~ERSONI 
PSEUCOPLEUKO~EcrES AMERltANUS 

PERCA FlAVESCEr~s 
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ORANGE AND ROCKLANO UTILITIES. INC. 
1977 AQUATIC ECOLOGY STUOIES 

ABUNDANCE AND PERCENT COMPOSITION OF IMPINGEMENT COLLEC~IONS 
BOWLINE POINT GENERATING STATION - 1917 

JAN FEB MAR APR 

SPECIES NC. PC~T NO. PCNT NO. peNT NO. peNT 

ALEWIFE 39 0.1 a 0.0 0 0.0 0 0.0 
AME~ICAN EEL 58 0.2 15 0.1 111 0.2 33 1.1 
AMERICAN SHAD 10 • 0 0.0 0 0.0 0 0.0 
ATLANTIC ME~HADEN C 0.0 a 0.0 0 0.0 0 0.0 
ATLANTIC NEcOLEFISH 0 0.0 0 0.0 0 0.0 0 0.0 
ATLANTIC STURGEON C 0.0 0 0.0 l. • 0 0.0 
ATLANTIC TOl'COD 389 1 • 1 516 2.4 120 1.6 3 0.1 
8A\DEO KILLIFISH 21 0.1 9 • 20 0.3 6 0.2 
BAY ANCHOVY 0 0.0 0 0.0 0 0.0 a 0.0 
BLACK CRAPPIE 0 0.0 0 0.0 0 O.C 0 0.0 
BLUtBACK HE:RRI:~G 67 0.2 0 0.0 0 0.0 0 0.0 
BLUeFISH 0 0.0 0 0.0 0 c.o 0 0.0 
BLUEGILL 14 * 3 * 8 0.1 25 0.8 
tlf<.OWN BULLHEAD 2 * b • 2 • 3 0.1 
CARP 2 * 0 0.0 0 0.0 0 0.0 
CE~TRAL ~un~INNOW 0 0.0 0 0.0 1 * 1 :6< 

CRf:VALLf: JACK C 0.0 0 0.0 a 0.0 a 0.0 
FUURSPI~E STICKLEBACK 0 0.0 1 • 0 0.0 0 0.0 
GIZZARO SHIID 8615 23.9 539 2.5 22 0.3 1 ,., 
GULOEN SHI'JER 1 • 19 0.1 6 0.1 0 0.0 
GULDFISIi 24 0.1 7 • 1 ,., 2 0.1 
HERRINGS 1 * 0 0.0 a 0.0 a 0.0 
HOGCHOKr:R c C.O a 0.0 0 c.c 10 0.3 
LAR:J[;MOUTlf BASS 2 ~ a 0.0 0 C.C 1 10< 

LOCKDCw~. C O.C a 0.0 a O.C 0 0.0 
MU"H·l1 CHOG 3 10< 1 * 11 0.1 5 0.2 
NORTHER~ PIPEFISH C O.C C 0.0 a O.C 0 0.0 
PUMPKI;-.jSEEO 29 0.1 17 0.1 35 0.5 56 1.8 
RAPleow SMELT 3612 10.0 7542 35.3 813 11.<; 1169 38.4 
REDflREAST SUNFISH 6 10< 3 * 18 0.2 3 0.1 
ROUGH SILVE<l.SlDE 0 0.0 0 0.0 a O.C 0 0.0 
SCULP I:\S t; 10< 0 0.0 0 O.C 0 0.0 
SCU? C 0.0 0 C.O a O.C a 0.0 
St:A LAr~PREY C 0.0 4 10< a C.C 0 0.0 
SILV!:R HAKE 0 0.0 a 0.0 a O.C a 0.0 
SPOT C 0.0 a 0.0 a 0.0 0 0.0 
SPCTTAIL SHINER 28 0.1 13 0.1 71 1.0 8 0.3 
SQUIRREL HAKE 1 10< 0 0.0 a 0.0 0 0.0 
SrR I pen nASS 2774 7.7 3122 14.6 1310 17.8 52 1.7 
T~SSELL4TEO DARTER 5 10< 1 • 5 0.1 84 2.6 

L ( ( ( l ( ( [ ( ( If [ [ L ( [ ( L [ 



TABLE VL-~ (CC(JTI:rU~D) 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

ABUNDANCE ~ND PERCENT COMPOSITION OF IMPINGEMENT COLLECTIONS 
BOWLINE POINT GENERATING STATION - 1977 

JAN FEB MAR APR 

SPECIES NC. PC~T NO. PCNT NO. PCNT NO. PCNT 

THREESPINE STICKLEBACK 20 0.1 31 0.1 37 0.5 4 0 .. 1 
TIDEWATER SILVERSIQE C 0.0 a 0.0 0 O.C 0 0.0 
WARMOUTH 0 0.0 a 0.0 0 0.0 0 0.0 
HEAKFISH C 0.0 0 0.0 a O.C 0 0.0 
Wli ITE [JASS 0 0.0 1 • a 0.0 0 0.0 
WH I T E C A TF ISH 199 0.6 145 0.7 65 0.9 25 0.8 
WHITE CRAPPIE a 0.0 0 0.0 0 0.0 0 0.0 
WHITE PERCH 2011e 55.S 9400 43.9 4715 64.2 1551 51.0 
WHI TE SUCKER 0 0.0 0 0.0 0 0.0 0 0.0 
WI~TER FLOUNDER 0 0.0 0 0.0 0 O.C 0 0.0 
YULCW PERCH 0 0.0 0 0.0 2 * 0 0.0 

TOTAL 36038 100.1 21395 99.9 1341 99.8 3042 99.9 

MONTHLY FLOw SAMPLED (MCM) 84.9255 78.A420 85.8366 86.4595 

* LESS THAN 0.1 PERCENT 

(MCM) Million cubic meters. all units combined 
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CRANCE ANU ROCK~ANO UTILITIES, INC. 
lq77 AQUATIC ECOLOGY STUDIES 

ASUNOANCE AND PERCENT COMPOSITION OF IMPINGEMENT COLLECTIONS 
BOWLINE POINT GENERATING STATION - 1977 

MAY JUN JUl AUG 

SPECIES NO. PCNT NO. PCNT NO. PCNT NO. PCNT 

ALEWIFE 40 0.7 6q 1.5 11 6.8 4209 56.6 
AMER I CAN EEL 53 0.9 57 1.2 4 2.5 15 0.2 
AI'.I:RICAN SHAD 0 0.0 1 • 4 2.5 158 2.1 
ATLANTIC MENHADEN 1 • 56 1.2 1 0.6 25 0.3 
ATLANTIC NEEOLEFISH 0 0.0 0 0.0 0 0.0 6 0.1 
ATLANTIC STURGEON C 0.0 0 0.0 0 o.c 0 0.0 
.HLA~H I C TOMCGD 14)2 24.9 2817 00.4 45 28.0 97 1.3 
OM-WED K I LLl FISH 2 10< 0 0.0 0 0.0 4 0.1 
SA Y A/,CHUVY c; 0.2 73 1.6 14 8.7 1080 14.5 
BL.\CK CRAPPIE 0 0.0 0 0.0 0 c.c 0 0.0 
BLl.;:BACK H~RRIr,;; 35 0.6 59 1.3 8 5.0 118 1.6 
BLUtr I SH 0 0.0 554 It.9 7 4.3 47 0.6 
BLUEGILL 49 0.9 7 0.2 0 O.C 1 • 
CRCn~J eL:LLHEA~ 2 10< 0 0.0 0 0.0 0 0.0 
CARP 0 0.0 0 0.0 0 0.0 0 0.0 
CI:~TRAL MUOMINNOW 0 0.0 0 0.0 0 0.0 0 0.0 
CREVALLE JACK 0 0.0 0 0.0 0 O.C C 0.0 
FCURSPINE STICKLEBACK 0 0.0 0 0.0 0 o.c 0 0.0 
GI ZZA~G SHAO C 0.0 0 0.0 0 0.0 0 0.0 
~ULOEN SHINeR 1 * 1 10< 0 0.0 1 • 
GGL(lFISH 3 0.1 0 0.0 0 o.c 1 • 
HER~INGS 0 0.0 0 0.0 0 0.0 0 0.0 
HCGCHOKER 331 5.B 58 1.2 3 1.9 109 1.5 
LAR:JEMCUTH dASS a 0.0 0 0.0 1 0.6 0 0.0 
LOOKDO~IN 0 0.0 0 0.0 0 O.C 1 * foIlJ~'M I CHOG 1 * 0 0.0 0 O.C 0 0.0 
NORTHERN PIPEFISH 1 10< 4 0.1 0 o.c 10 0.1 
PUfJ.PKl"SEED 49 0.9 11 0.2 4 2.5 23 0.3 
RAI,~BOW S~'ELT 240 4.2 23 0.5 1 D.£: 1 • RtDBREAST SUNFISH 12 0.2 13 0.3 2 1.2 6 0.1 
ROU:;H SILVERSIDE c 0.0 2 * 0 O.C 9 0.1 
SCULP Jr~S C 0.0 0 0.0 0 O.C 0 0.0 
SClJP 0 0.0 0 0.0 0 o.c a 0.0 
SEA LANPREY C 0.0 0 0.0 0 0.0 a 0.0 
SILVER HAKE C 0.0 0 c.o 0 o.c 0 0.0 
SPGr a 0.0 0 0.0 0 0.0 120 l.b 
SPOTTAIL SHINER 29 0.5 3 0.1 0 0.0 1 • SCUIRREL HAKE C 0.0 0 0.0 0 0.0 0 0.0 
STRIPED f\ASS 5 0.1 6 0.1 q 5.6 179 2.It 
TESS~LLATED DARTER 21 0.4 3 0.1 1 0.6 It 0.1 
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CRANGE AND ROCKLAND UTILITIESt INC. 
1977 ACUATtC ECOLCGY STUDIES 

ABUNDANCE A~O ?ERCE~T COMPOSITION OF IMPINGEMENT COLLECTIONS 
BOWLINE POINT GENERATING ST&TION - 1977 

MAY JUN JUL AUG 

SPECIES NC. PC~T NO. PCNT NO. PCNT NO. PCNT 

THREESPINE STICKLESACK 0 0.0 0 0.0 0 0.0 0 0.0 
TIDEWATER SILVERS IDE C C.O 0 0.0 a C.C 0 0.0 
.,AR,V.OUTH 0 0.0 0 0.0 a 0.0 0 0.0 
WEAKFISH C 0.0 0 0.0 0 0.0 33 0.4 
WHITE BASS 0 0.0 0 0.0 0 0.0 0 0.0 
.,HIrE CATFISH 137 2.4 4 0.1 3 1. q 7 0.1 
I,HI TE CRAPPIE 0 0.0 0 0.0 0 0.0 a 0.0 
WH r re reqCH 329C 57.3 839 18.0 43 26.7 1169 15.7 
\;rllTE SUCKER 1 * 0 0.0 0 0.0 0 0.0 
WIrHCR FLou~mER a 0.0 0 0.0 a O.C 1 * VCLLG\I PERCH 2 * 1 * a 0.0 a 0.0 

TOTAL 5746 100.1 4661 100.0 161 100.0 1435 99.6 

Mo~rHLV FLOW SAMPLED (HCM) 93.2592 79.4529 64,2612 117.8625 

* lES5 THAN 0.1 PERCE~T 

(t1CM) Million cubic meters, all units combined 

2121/78 
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T.~LE V~ -4 (C;J:rT:~ruED) 

aRA~GEANO ROCKLAND UTILITIES. INC. 
1977 AQUATIC ECOLOGY STUDIES 

ABUNDANCE ~ND PERCENT COMPOSITION OF IMPINGEMENT COLLECTIONS 
BOWLINe POINT GENERArlNG STATION - 1977 

SEP OCT NOV DEC TOTAL 

SPECIES NC. PCNT NO. PCNT NO. PCNT NO. PC NT NC. PCNT 

ALEWIFE 73 40.8 2729 14.5 406 4.0 76 0.6 7652 6.0 
AMERICAN EEL 1 0.6 11 0.1 16 0.2 52 0.4 333 0.3 
IIMERICA~~ SHAD 1 0.6 115 0.6 1 • 1 • 291 0.2 
ATLA~TIC MENHADEN C 0.0 6 • 2 • 0 0.0 91 0.1 
ATLANTIC NEEDLEFISH 0 0.0 0 0.0 0 0.0 0 0.0 6 • 
ATLA~TIC STURGEON a 0.0 0 0.0 2 • C 0.0 3 • 
ATLANTIC TOr.CCO 2 1. 1 12 0.1 0' 0.0 2 • 5435 4.2 
BII~[)ED KILLIFISH 0 0.0 0 C.O 2 * 2 • 66 0.1 
[lAY ANCHOVY 29 16.2 12 0.1 1 • 5 • 1223 1. a 
BLACK CRAPPI( 0 0.0 0 0.0 1 • 0 0.0 1 • 
BLUEBACK HERRING 3 1.7 11968 63.6 517 5. 1 17 0.1 12792 10.0 
r,LUU ISH a 0.0 2 * 0 o.c a 0.0 610 0.5 
P,U;EG I LL C 0.0 97 0.5 124 1.2 4 * 332 0.3 
nI\O"'~1 (lULLHEAD a 0.0 1 • 0 0.0 3 .. 19 • 
CA~<P C C.O a 0.0 0 O.C a 0.0 2 • 
CE~ITRAL MUDI"INNOW a 0.0 0 0.0 0 O.C a 0.0 2 • 
CREVALLE JIICK 1 0.6 0 0.0 a o.c 0 0.0 1 * 
rUUKSPI~E STICKLEBACK 0 0.0 0 0.0 0 0.0 0 0.0 1 • 
GIZlARi1 SH<\O C 0.0 16 0.1 5 * 238 1.8 9436 7.3 
GGLDEN SHUlER U 0.0 1 * a 0.0 0 0.0 30 * GCLJF-ISH 1 0.6 1 * 0 O.C 4 * 44 • 
HEr~RINGS 0 0.0 0 0.0 0 0.0 a 0.0 1 .. 
HUGCf-'OKER 21 15. 1 826 4.4 15C 1.5 4 * 1518 1.2 
LAR'jEMQUTH BASS a 0.0 0 0.0 10 0.1 2 * 16 • 
LCCKDQ"r, 1 0.6 a 0.0 a o.c a 0.0 2 • 
~'urlr~ICIiGG 0 0.0 3 * 14 0.1 7 0.1 45 * NQKTHERN PIPEFISH 0 0.0 a 0.0 c O.C a 0.0 15 ,. 
PUMPK InSEct) 1 0.6 19 0.1 6 0.1 6 • 256 0.2 
RAINP.CW SMELT C 0.0 80 0.4 48 0.5 304 2.2 13893 10.8 
RtD~R~AST SUNFISH 0 0.0 3 * 6 0.1 1 • 73 0.1 
ROUGH SILVERSIDE a 0.0 0 0.0 a C.C 0 0.0 11 • 
SCL;lP!.\lS C 0.0 0 0.0 0 0.0 0 0.0 6 ,. 
SCUP 1 0.6 0 0.0 a O.C 0 0.0 1 * st: A LM1PRcY 0 0.0 0 0.0 0 O.C 0 0.0 4 >I< 

SILveR HAKE 0 0.0 0 0.0 1 * 0 0.0 1 • 
SI'UT 8 4.5 20 0.1 30 0.3 3 * 181 0.1 
SP('TTAIL SHINER C 0.0 0 0.0 a 0.0 10 0.1 163 0.1 
SQLIRREL HAKE a 0.0 a 0.0 0 0.0 a 0.0 1 * STRIPtll BASS 8 4., 239 1.3 185 1.8 383 2.8 8272 6.4 
Tt~SE~LATEO DARTER a 0.0 a 0.0 3 • 7 0.1 134 0.1 

[ [ [ ( ( [ [ [ [ ( ( [ [ [ [ [ £ [ [ 



TABLE VI-4 (CONTINUED) 

ORANGE AND ROCKLAND UTILITIES. INC. 
1911 AQUATIC ECOLOGY STUDIES 

ABUNOANCE ANC PERCENT COMPOSITION OF IMPINGEMENT COLLECTIONS 
BOWLINE POI~T GENERATING STATION - 1917 

SfP OCT NOV DEC 
SPECIES NO. PC NT NO. PCNT NO. PCNT NO. PCNT 
THREESPINE STICKLEBACK C 0.0 0 0.0 0 0.0 3 • TIDEWATER SILVERSIOE a 0.0 a 0.0 a 0.0 1 • \;AR!~OUTH 0 0.0 0 0.0 3 * 1 • WEAKFISH 9 5.0 33 0.2 0 0.0 2 • WHITE BASS C 0.0 11 0.1 3 * 2 • h'HITE CATFISH 0 0.0 31 0.2 11 001 36 0.3 WHITE CRAPPIE C 0.0 a 0.0 0 0.0 1 • Ii Ii I TE PiRCH 13 1.3 2563 13.6 8630 84.8 12370 91.3 WHITE Sucr,cR C 0.0 0 c.o 0 O.c 0 0.0 \·;UHEil. FLCUNDER 0 0.0 1 • a 0.0 0 0.0 
Y£:LLCI~ PERCH C 0.0 1 • 0 o.c 1 • 
TOThL 179 100.4 18801 100.0 10171 99.9 13548 99.8 

~ONrHLY FLOW SAMPLED (MCM) 86.3295 103.4411 84.0606 86.3933 

* LESS THAN 0.1 PERCENT 

(MCM) Million cubic meters, all units combined 

TOTAL 

NO. PCNT 

95 0.1 
1 • 
4 • 

11 0.1 
23 • 

663 0.5 
1 • 

64693 50.3 
1 * 2 • 
1 * 

128530 100.0 

1050.7239 
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ORANGE AND ~GCKLAND UTrLITI~S, INC. 
1911 ACUATIC ECCLCGY STUOIES 

elOMASS ~ND ?ERCE~T CO~?CSITIO~ OF rM?r~GEMe~T COLLECTIONS 
BOwLI~E POINT GENERArr~~ STATION - 1917 

JAN Feb MA~ APR 

SP!:CIES ';M. POll GM. PCNT GM. PCNT GM. PCNT 

ALE,,:F:: 141 C.l 0 o.C 0 O.C 0 0.0 
,\,v=~,ICA" tEL 23ge 1 • a 1131 1 • 1 2934 6.2 4631 21.9 
Ai-:::-<.IClI, ';I-AO 34 • C 0.0 0 O.C C 0.0 
Arl~~TIC ~~\~ADEN 0 0.0 0 0.0 0 O.C 0 0.0 
~Tl~~TIC ~~tDlcfISH C C.O (; 0.0 0 C.C a 0.0 
ArLA~TIC STlRSEC" 0 0.0 0 0.0 0 O.C 0 0.0 
ATl..\:-.TIC TJ,MCOD 3491 1.4 10650 6.5 2018 4.3 31 0.2 
54',OED KILLIFISH 51: * 57 * 120 0.3 34 0.2 
[lAY Ar,CtiC\lY C C.O 0 0.0 0 C.C 0 0.0 
[)L.\CK CR.hPP IE a 0.0 0 0.0 0 O.C 0 0.0 
clLu::8ACX. h::KRl~JG 67 • 0 0.0 a C.C 0 0.0 
8LL;~FISH C 0.0 0 0.0 0 O.G 0 0.0 
ELU[':; I LL 26 * 93 0.1 66 C.l 39 0.2 
~QG,.J; t',LLl.HElIO 126 0.1 1348 0.8 460 1.C 329 1.6 
CA'<? 0 0.0 0 0.0 0 0.0 0 0.0 
CE~rRAL ~Uo~rNNOW c 0.0 0 0.0 5 • 4 • 
CREVt"LLE J~CK C 0.0 0 0.0 0 O.C a 0.0 
FGL~S?I\E STICKLEBACK C C.O 1 * 0 O.C 0 0.0 
GIZlM{:' Sti~D 186197 14.1 '30275 30.6 1653 3.5 43 0.2 
GOLDEN SHF;;:R c 0.0 58 * 10 * C 0.0 
,:;CLcr I:H 4231' 1 • 7 2000 1.2 0 O.C 614 2.9 
f<EC('~I:,';S C 0.0 0 0.0 0 O.C 0 0.0 
IPJGC:,GKE'{ a 0.0 0 0.0 0 0.0 277 1.3 
LAR.~~E:rJ,CuTH !lASS 41 * 0 0.0 0 O.C 63 0.3 
LeeK ~c. \,'l 0 0.0 0 0.0 0 0.0 0 c.O 
MUWMICHCG 25 * 1 * 01 O. 1 29 0.1 
~ORTH~~N PIPEFISH 0 0.0 0 0.0 0 0.0 0 0.0 
PUI",?K I ~.SEE() 462 0.2 733 0.4 122 1.5 2025 9.6 
RAI:'!.'C" SMELT 1122 0.4 11493 7.0 1966 4.2 2535 12.0 
RECBREAST S~~FISH 57 * 131 0.1 328 0.7 11 0.1 
RCUGH SILVtRSIDt: 0 0.0 0 0.0 0 0.0 0 0.0 
SC.LLP 1'.5 C C.O 0 O.C 0 C.C 0 0.0 
:;ClP c 0.0 0 0.0 0 O.C 0 0.0 
SeA LA"PKCY c C.O 15 * 0 O.C 0 0.0 
SILVE-R HAKE 0 0.0 0 0.0 0 0.0 0 0.0 
SPflT C 0.0 0 0.0 0 O.C C 0.0 
SPGTfAIL SHINER 67 * 63 >I- 231 0.5 '30 0.1 
SQUIRREL HAKE 0 0.0 0 0.0 0 0.0 0 0.0 
sr~IrEf) BASS 4181 1.9 21675 13.7 9940 21.0 345 1.6 
TESSELLATED DARTER 7 * 2 * 14 • 293 1.4 

l L l [ [ [ [ L [ [ L [ [ [ I. [ [ [ r_ 



TABLE 'fI-5 ( CONT INUED ) 

CRANGE AND ~GCKLANO UTILITIES. I~C. 
1977 AQUATIC ECCLCGY STUDIES 

SIC~ASS AND PE~CE~T COM~OS[TION CF IMPING~ME~T COLLECTIONS 
BOWLINE POINT GE~ERATING STkTION - 1977 

SPECIES 

THREESDI~E STICKLEBACK 
TIDEWATER SILVERSIDE 
WAR~()UTI'i 

Wi:AKFIS>i 
IoH I TE !' ASS 
\oIHITE CATFISH 
wHITE CRAPPIE 
WI'iITE ?ERCH 
WHITE SUCKE~ 

WPHER FLOUNDER 
Yt:LLOW PERCH 

TUTI\L (KG. 1 

MOi;THLV FLLlW SA~PLED (MCM) 

* LESS THAN 0.1 PERCENT 

(GM) GRM.',S 
(KG) KILLGGRAMS 

JAN 

~"'. PCNT 

6 * 0 0.0 
c 0.0 ,.. 0.0 " c 0.0 

6649 2.6 
C 0.0 

41122 16.4 
C 0.0 
G 0.0 
0 0.0 

251.1 99.9 

84.9255 

FES 

GM. PCNT 

'50 • 
0 0.0 
0 0.0 
0 0.0 
9 • 

9549 5.8 
0 0.0 

54467 33.1 
0 C.O 
0 0.0 
0 0.0 

164.4 99.9 

78.4420 

(MCM) Million cu~ic meters, all units combined 

MAR 

GM~ PCNT 

92 0.2 
0 0.0 
0 O.C 
0 0.0 
C O.C 

7766 16.4 
0 O.C 

18125 39.6 
0 O.C 
0 O.C 

I7!> 0.4 

41.3 100.0 

85.8366 

APR 

GM. PCNT 

10 • 
0 0.0 
0 0.0 
0 0.0 
0 c.o 

3334 15.8 
C 0.0 

6449 30.5 
0 0.0 
0 0.0 
C 0.0 

21.1 100.0 

86.4595 
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'1:'ABLE V1-5 (SiJ~rTI:fTJED ! 

O~A~~E AND ROCKlANO UTILITIES. INC. 
1977 4CUATIC ECOLOGY STUDIES 

BIOMASS AND PERCENT COMPOSITION OF IMPINGEMENT COLLECTIONS 
BCWLINE POINT GENERATI~G STATtON - 1977 

MAY JUN JUL AUG 

SPECH:S GI'. PCNT GM. PCNT GM. PCNT GM. PCNT 

ALt:liIf-: 2744 6.1 4032 7.6 7 0.2 5465 20.6 
AMERICAN EEL 676C 15.0 3837 7.2 4C3 11. C 827 3.1 
AMER.;CAN SHAD a 0.0 35 0.1 3 0.1 243 0.9 
ATLANTIC ME~HADE~ C O.C 6585 12.4 307 8.4 735 2.8 
ATLANTIC ~f(DLEf-iSH C 0.0 0 0.0 0 0.0 24 0.1 
ArLA~TIC STUR~EON C 0.0 0 C.O 0 O.C C 0.0 
AHA'HIC TO~CCD 787 1.7 3541 6.7 441 12. 1 355 1.3 
Rt>."luEC KILLIFISH 13 '" 0 C.C a O.C 24 0.1 
BAY AI,CHCVY 25 0.1 127 0.2 15 0.4 1617 6.1 
BLACK ':RAPPI[ C 0.0 0 0.0 0 C.C 0 C.O 
BLlJERJ\CK I'!::R.RIN'; 1564 3.5 2670 5.0 1 • 274 1.0 
f'LU::FISH C C.O 4'50 0.8 39 1. 1 116 0.4 
JLL;tGILL 96 0.2 2:' '" 0 0.0 16 0.1 
bR() ... ,~ l~ULLHE.AD 428 0.9 0 0.0 0 O.C 0 0.0 
CAo<P C 0.0 0 0.0 a O.C 0 0.0 
CE~TR.AL ~UG~I~NOW C 0.0 C C.O 0 O.C 0 0.0 
CRtVALLE JACK c 0.0 a 0.0 a 0.0 0 0.0 
FOURSPINE STICKLEBACK C C.O 0 0.0 0 O.C 0 0.0 
GIZlARD SHAD 0 0.0 0 0.0 0 O.C a 0.0 
GOLDEN SHINER In 0.3 c 0.0 0 O.C a 0.0 
:;C;UlF ISH 13RO 3.1 0 0.0 a O.C 0 0.0 
HEk"I~j:,S C O.C 0 0.0 0 C.C C C.O 
f-'GCCHCKER 6490 14.4 740 1.4 59 1.6 3231 12.2 
LAR:;Et'-CUTH BASS c C.O 0 0.0 0 C.C 0 0.0 
LUOKDOWf~ 0 0.0 0 0.0 0 0.0 7 >0< 

~uM~~ I CHOG 11 * 0 C.O 0 C.C 0 0.0 
~ORTHERN PIPEFISH 1 * 6 '" a O.C 6 '" PUI'I'K I1ISEED 1604 3.6 259 0.5 155 4.2 430 1.6 
RAI~.BCI-I SMELT 630 1.4 190 0.4 4 0.1 4 * REnBREA~T SUNFISH 3M. C.8 333 0.6 37 1.C 121 0.5 
RUL:JH SILV::il.SlDE c C.O 4 >« 0 O.C 26 0.1 
SCULP I NS 0 0.0 c 0.0 a O.C 0 0.0 
SCUP 0 0.0 0 0.0 0 O.C 0 0.0 
SEt. LA~PK[Y 0 0.0 a 0.0 0 0.0 0 0.0 
SILVER HAK!: C 0.0 0 0.0 0 0.0 0 0.0 
SPCf C C.O 0 0.0 a O.C 2371 9.0 
SPCTTAIL SHINER 126 0.3 12 '" 0 O.C 7 >0< 

SQUIRREL H~KE 0 0.0 0 0.0 0 0.0 0 0.0 
STRIPtD £lAS:' 45) 1.0 970 1.0 11 0.3 737 2.8 

t TESSELLATED DARTER 66 0.1 7 • 4 0.1 12 • 

( r [ '- [ [ [ [ I ( ( [ [ [ [ I. [ [ [ 
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TABLE VI-5 (CG~I,:,r:rUED) 

C~ANGE AND ~QCKLAND UTILITII::S, INC. 
t977 AQUATIC ECOLC~Y STUOIES 

BIC~ASS AND PEil,CENT COMPOSITION OF IMPINGEMENT COLLECTIONS 
BOWLINE POI~T G~NE~ATING STATION - 1977 

SPECIES 

TYREESPINt STICKLEBACK 
TIOEwAT~R SILVERSIOE 
\\Ail.;·~OuTH 

'NEJlKFISH 
WHI TE P.ASS 
""HITE CATFISH 
WHIfE CRAPPlt 
WHITE PERCH 
I<HITE SUCKI::K 
WI :nl::R FLCUNDER 
vELLO;.; "E'{CH 

TOHL (KG.) 

I'cr;lHL Y FLew SA~PLEO (MCM) 

* L~SS THAN 0.1 PERCENr 

(3M) GRAMS 
(KG) KILLlIGRAMS 

II.AY 

;:;"'. PC~H 

c 0.0 
0 0.0 
0 0.0 
G 0.0 
C C.O 

2807 6.2 
0 0.0 

18286 40.6 
186 0.4 

c 0.0 
113 0.3 

45.1 1CC.O 

93.2592 

JUN 

GM. peNT 

0 C.O 
0 0.0 
0 0.0 
0 0.0 
0 0.0 

80 0.2 
0 0.0 

29177 ~4.9 

0 0.0 
0 0.0 

97 0.2 

53.2 1:)0.0 

79.4-529 

(~CM) Million cubic meters, all units combined 

JUL 

GM. PCNT 

0 o.c 
0 0.0 
c C.C 
0 O.C 
0 O.C 

373 10.2 
0 O.C 

1802 49.2 
0 O.C 
0 O.C 
0 0.0 

3.7 100.0 

64.2612 

AUG 

GI". peNT 

0 0.0 
0 0.0 
c 0.0 

29 0.1 
0 0.0 

880 3.3 
0 0.0 

8932 33.7 
0 0.0 
1 ~ 

0 0.0 

26.5 99.8 

117.8625 
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TABLE 111-5 (CONTnrTJED) 

CRANGE AND ~CCKLA~O UTILITIES. INC. 
197j AQUAT(C ECOLOGY STUOIES 

BIOMASS AND PERCENT COMPOSITION OF IMPINGEMENT COLLECTIONS 
eCwLlNE POINT GEilERATlN:; STh-TION - 1971 

SEP CeT NOv OEC TCTAl 

S?!::CIES G"'. PCNT GM. ?OH GM. PCNT GM. PCNT KG. PCNT 

ALE·tlIF~ U9 6.9 6077 15.6 1014 2.2 176 0.2 19.80 2.5 
A~::~ ICAN EEL )9 2.0 603 1.5 2173 4.6 6142 7.9 32.49 4.2 
.\ '\ E < I C II j~ S HAD 2 0.1 353 0.9 4 • 11 • .6B 0.1 
\TLANTrc ~E~HAOE~ 0 0.0 140 0.4 51 0.1 0 0.0 7.82 1.0 
ATLA~rIC NEEDLEFISH a 0.0 0 0.0 0 0.0 0 0.0 .02 • 
ATLA~T!C STLRGECN C 0.0 0 0.0 308 0.7 0 0.0 .31 • 
IITLA'jTIC TCt-'COD 7 0.3 41 0.1 0 O.C 123 0.2 21.49 2.8 
~"";:::u •. ILLlFISH c C.O 0 0.0 4 • lC * .32 • s:.y .\;,~_rlOVY 69 3.4 10 * 5 • 4 • 1.87 0.2 
'3L ;:.!~r. ':? APt' IE. C C.C 0 0.0 5 * 0 0.0 .00 • 
8Ll...!:c:,:I', ~[QxI:~~ 3 0.1 10464 26.8 526 1. 1 23 * 15.59 2.0 
eLlf:F,Sh c 0.0 57 0.1 0 o.c a 0.0 .66 0.1 
BLUEGILL a 0.0 274 0.7 479 1.0 11 * 1.12 0.1 
bRLlfi'J 3lJLLHt:AO C C.O 110 0.3 0 O.C 401 0.5 3.20 0.4 
CARP 0 O.V 0 0.0 0 0.0 0 0.0 .00 0.0 
CE~TRAL M~D~IN~CW C 0.0 0 0.0 0 O.C 0 0.0 .01 * CRcv-'ILlE JACI( 2 0.1 0 0.0 0 0.0 0 0.0 .00 • 
FOuqsrlM( STICKLEBACK a C.O 0 0.0 0 C.C C 0.0 .00 • 
GIZlf':.R'J ~HAC C 0.0 80 0.2 84 0.2 2028 2.6 240.36 30.9 
::;GLGHi ~HliJt? c 0.0 0 0.0 0 O.C 0 0.0 .19 • 
GGli'F I::'H 456 22.7 464 1.2 a 0.0 1051 1.4 10.20 1.3 
HEKK IiIGS C 0.0 a 0.0 c O.C 0 0.0 .00 0.0 
HCGCHJKER. lC9 5.4 5546 14.2 1634 3.5 47 0.1 18.13 2.3 
LAR·:;E:,vC)UTH BAS~ c 0.0 0 O.J 56 O. 1 132 0.2 .29 * LOCl\fJC~.I. 9 0.4 0 0.0 a O.C 0 0.0 .02 * 
1-~U."/; r Cf'U(; a 0.0 16 * 88 C.2 31 '" .27 * ',LJRTHt~N PIPEFISH C C.O 0 0.0 0 O.C 0 0.0 .01 '" PU~i?K I ',SEE;:; P3 4.1 605 1.5 75 0.2 260 0.3 1.41 1. a 
RA I:JRC,·; SMELT C 0.0 512 1.3 158 0.3 578 0.7 19.19 2.5 
R[CRR[AST SUNrISH c 0.0 93 0.2 37 0.1 1 • 1.52 0.2 
ROUSH SILVtRSIUE C 0.0 0 0.0 0 0.0 a 0.0 .03 '" SCUd)I~;~ C 0.0 a 0.0 0 O.C C C.O .00 0.0 
SCU? 133 6.7 0 0.0 0 O.C 0 0.0 .13 * SEA LM'PREY C 0.0 0 0.0 0 0.0 0 0.0 .01 '" SILVEi{ r'AKE C C.O (1 C.O 3 '" 0 0.0 .00 • Sf',; r 271 13.5 550 1.4 933 2.e 63 0.1 4.19 0.5 
SPCTTJ~IL Sllli,ER a 0.0 a 0.0 0 O.C 46 0.1 .s!! 0.1 
SQUIR.K:::L HAKE 0 0.0 0 0.0 0 0.0 c 0.0 .00 0.0 
snrr!:fl OASS 'i 0.5 588 1.5 491 I.e 2239 2.9 42.24 5.4 
TESSELLATED DARTER 0 0.0 0 0.0 6 '" 20 * .43 0.1 

[ [ ~ [ [ [ [ [ ( [ [ [ ( [ [ [ l. ( [ 



~AB:'E ~II-5 ( c~rr='nn;TD) 

GRANGE AND ~CC~LANO UTILITIES. I'.jC. 
1977 l~UArIC ECOLOGY STUOIES 

6IO~ASS ~NO °ERCE~T CC~?OSrTI0N OF IMPINGEME~T COLLECTIONS 

SPECIES 

TIl~!:ESPI~!E STlCKLF.Br.CK 
TiDEWATER SILVtRSIOE 
WAR,'10t; Til 
HEAKf'ISH 
wH I TE BASS 
WHITE CATFISH 
wHI TE CRAPP J E 
WHiTE PtRCH 
WH I TE SliCKER 
'tI\ :-ITER FLOUNDER 
YELLOW PER.CH 

TO T.\ L (K S. ) 

i~CNTHL Y FLew SAMPLED (MCM) 

* L~SS THAN 0.1 PERCENT 

(G~l) GRA,v,S 
(KG) K I LLCGRAMS 

BOWLINE POINT G~~ERATIN~ STAtION - 1977 

SE? ceT NOV 

G~. PCNT GM. PCNT GM. PCNT 

C C.O 0 C.O 0 O.C 
0 0.0 0 0.0 a 0.0 
c C.O 0 0.0 86 0.2 

17 0.8 207 0.5 0 o.c 
C 0.0 103 0.3 18 • 
C 0.0 1755 4.5 97 0.2 
0 0.0 0 0.0 0 C.C 

658 32.S 10341 26.5 38438 82.2 
C 0.0 0 0.0 a O.C 
C 0.0 29 0.1 0 O.C 
0 0.0 0 0.0 0 0.0 

2.e 99.8 39.0 '.19.8 46.8 99.<; 

86.3295 103.4411 84.0606 

(MCM) Million cubic meters, all units combined 

OEC 

GI'I. PCNT 

6 * 2 * 17 * 0 • 
13 • 

1997 2.6 
1 • 

62007 80.0 
0 0.0 
0 0.0 

87 0.1 

77.5 99. 

86.3933 

TCTAl 

KG. PCNT 

.16 * .00 * .10 • 

.25 • 

.14 * 35.29 4.5 

.co * 290.40 37.3 

.19 • 

.03 • 

.47 0.1 

777.65 99.6 

1050,7239 



RANK 1973 

1 White perch 

2 Alewife 

3 Blueback herring 

4 Atlantic tomcod 

5 Weakfish 

6 Striped bass 

7 Bay anchovy 

8 Hogchoker 

9 Bluefish 

10 White catfish 

l f [ t .- ( 

TABLE VI-6 

ORANGE ft~D ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

RELATIVE RANKING OF THE TEN MOST ABUNDANT 
FISH SPECIES IN IMPINGEMENT COLLECTIONS 

BOWLINE POINT GENERATING STATION - 1973-1977 

1974 1975 1976 

White perch White perch White perch 

Striped bass Rainbow smelt Striped bass 

Blueback herring Striped bass Rainbow smelt 

Alewife Blueback herring Blueback herring 

Atlantic tomcod Atlantic tomcod Gizzard shad 

Hogchoker Alewife Atlantic tomcod 

Rainbow smelt Gizzard shad Alewife 

American shad Bluefish Tessellated darter 

Bluefish Hogchoker Hogchoker 

Bay anchovy Bay anchovy Bay anchovy 

( [ [ ( { ( ( l I 

1977 

White perch 

Rainbow smelt 

Blueback herring 

Gizzard shad 

Striped bass 

Alewife 

Atlantic tomcod 

Hogchoker 

Bay anchovy 

wbite catfish 

( I { [ 
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=~;.BLE VI - T 

CRA'GE A~D RCCKLANO ~T(LITIES. tNC. 
1977 ACUATIC ECOLCGY STUOIES 

WEEKLY EST[~ATEC t~Pt~CE~ENT RATE FOR ALL FISH SPECIES 
eC~LI~E PCI~T GENERAlI"'C SlATteN 

wHKlY NQ.FISH FLCIoIIMCMI RATE WEEKLV EST. NO. "O""T~lV 
MCNT~ lNTERVAl COllECTED SAIIPlEO NC.lflC'" flOW I MC,., (RATEXFLOW' EST. NO. -------- --------- -------- ------ -------- ------_._-- ------ .. _---

JAN 1 5CH 16.8227 .DO.8435 19.61C5 59CO 
2 le5t:5 19.5619 949.0387 17.680;4 16788 
3 IlSlC 14.0464 635.7501 19.61C5 12467 
4 3482 11.2644 3e9.1154 28.Cl~1 866e 

IIC,..TH EST.RATE 548.6~6q 84.9255 4~598 

FEB 1 4367 7.e329 b20.9387 19.6105 12117 
2 4225 8.4493 500.0414 19.6105 9806 
3 '141<; 8.4CC6 1121.2294 19.61C5 21<;08 
4 3384 7.0038 4113.1663 19.61C5 9475 

"CNTh EST.RATE 61l1.)44C 78.4420 53446 

I'ARCH 1 266e 6.94'H 3t1 3.6358 17.4258 6685 
2 1775 8.2858 214.2219 19.61C5 42C1 
3 1931 9.0212 214.7165 20.7e52 1t463 
4 963 8.4823 113.5305 28.C151 3181 

~CNTH CST.RATE 231.5262 85.8366 19873 

APRIL 1 783 3.9980 195.8479 19.61C5 3841 
2 INO SArJPlE) 19.6105 
3 1169 5.7985 201.6039 19.61C5 3954 
4 109C 12.6532 66.1442 27.62ec 2380 

"CNTH ~ST.RATE 101.1987 86.450;5 13931 

"'AV 1 487 9 .0671 53.7107 21.03C8 1130 
2 822 8.947C 91.8144 19.91<;6 1830 
3 2799 0.4138 332.6b78 20.7317 6897 
4 1(;38 12.3550 132.5719 31.5771 4186 

"CNTH EST.RATE 152.7017 93.2592 14241 

JUNE 1 16U! 8.5648 11;8.9128 20.3253 3840 
2 2441 8.7828 277.9296 21.3930 5946 
3 37t 8.5399 44.02t16 21.2 if! II 934 
4 22t 7.51el 30.0928 16.5158 491 

"CNTH EST.RATE 135.2410 79.4529 10745 

Jl:lY 1 44 2.0930 21.0225 14.65C7 30e 
2 u 2.0857 12 ./H) 58 14.65C7 183 
3 ~2 1.9816 1£,.1486 14.3161 232 
4 5<; 1.9919 29.6200 20.5831 610 

I-'Cf\TH t:ST.RATE 19.0142 64.2612 1273 

AUG 53(: 3.6431 -147.1275 24.9190 3666 

N0.T E. • LESS THAN .C.COOl 
•• LESS THAN 1 FISH 



[ I: 

~A.3LE CfI-T (CONTINTJED) 

CRANGE A~O RCCK~ANC ~TILITleSt INC. 
1977 ACUATIC ECOLCGY STUCIES 

wEEK~Y ESTIMATED t~Pt~GE~ENT RATE FCR AL~ FISH SPECIES 

WEEKLY 
MCNTH INTCRVAL 

--------
(CCNTO.) AUG 2 

f 

3 
4 

SEPT 1 
2 
3 
4 

OCT 1 
2 
3 
4 

NOV 1 
Z 
3 
4 

tEe 1 
2 
3 
4 

~crE. • LESS TH~N O.coot 
•• LESS TH~N 1 FISH 

( l ( ( 

BOwLINe POINT GENERATING STATION 

NO.FIS~ FlC""MCM) RATE WEEKLV 
CCLLECTEC SA/oIPLEC NO.I"'CI1 FLO\oI~CM) --------- -------- ------ --------

2452 4.15611 589.8168 28~5l:25 
255C 4.1423 615.6COO 28.0see 
1891 7~q057 239.9535 36.3230 

"'C~TH EST.RATE 398.1395 117.8625 

(NO SA"',PLEI 29.0041 
1!:5 3.7331 41.5205 24.72(:3 

24 1.1123 13.9349 17.LO(;5 
INO SA"PLEI 15.4926 

,.,maH EST .RAT!: 27.7277 86.32<;5 

2783 8.7103 319.5068 21.77e9 
41el 10.23!!3 400.5548 24.1126 

10012 lC.2813 973.8C68 24.1126 
1911 t3.54H 14 t.0947 33.4310 

~C~TH EST. RATE 458.7408 103.4411 

141: 5.5641 26.2396 19.62(:0 
3396 5.6322 602.9615 19.61C5 
3115 8.4045 370.6348 19.61C' 
352C 8.4142 418.3404 25.2136 

,.,CNTH EST.RATE 354.5441 84.CH6 

?IlI!O 1!.4026 342.7511 19.61C5 
,)C72 6.1935 019.0273 19.1572 
HCt: 8.2697 410.8713 19.6105 
219C 11.3228 193.4151 28.C151 

"'CNTH EST.RATE 391.5162 86.3q~3 

A~~~AL EST.RATE Z~6.7656 

l ( '- ( [ [ ( 

eST. NO. IIONTHLY 
(RATEXFLOw) eST. NO. 
----------- -----------

16848 
17273 

8716 
106926 

1027 
238 

2394 

6959 
9658 

23481 
4718 

47453 

515 
11824 

7268 
10548 

2<;803 

6122 
11859 
6057 
5419 

33824 

32C5t3 

L ( '- { [ 



TABLE V:::-8 

CRA~Gt A~C R(CklA~C UTILITIES. H,C. 
1916 A'~ATIC ECOlCGY STUOIES 

~EEKLY ESTiMATEJ I~Pt~GE~E~r RATE FOR ALL FISH SPECIES 
BChlINE FOINT GENE~ATING STATtCN 

wEEKLY NG.FIS~ FLC .. IMCP4} RA TE wEEKl'r EST. fl.C. IICNTHlY 
MCt-.TH INTERVAL CCLUCTEG SA~PlEC NC.I"'CM FLO .. I MeM} (RATEXFLOwl EST. NO. 

-------- --------- -------- -------- ----------- -----------
JAN 1 441 1.3862 322.4643 14.0777 4540 

2 2<;<; 1.4640 2C4.235C 9.8C53 2CC3 
3 16C 1.4251 112.2728 9.8053 1101 
4 211 1.4251 190.1621 14.0015 2664 

IICNTH [ST.RATE 207.2836 47.6958 9887 

FEB 1 18l; 1.3473 138.0539 9.8C53 1354 
2 25C 1.3764 181.6333 9.8C53 1781 
3 551 1.4348 3d4.0251 9.8053 3765 
4 19C 1.3570 140.0147 10.7C58 1499 

~CNTH EST.RATE 210.9319 40.1217 8463 

/fARCH 1 815 1.3910 629.0439 9.8053 6168 
2 S12 1.3959 366.7885 9.8053 3596 
3 341 1.3910 24S.1414 9.8C53 24C4 
4 2733 7.6149 356.0958 23.85l;7 8495 

~C~TH EST.RATE 399.2689 53.2"l2C 21270 

APRIL 1 2094 2.801S 747.4567 19.61e5 14658 
2 2279 2.8C15 813.4928 19.61C5 15953 
3 32532 16.8223 1933.8616 18.6078 35985 
4 5454 12.1729 448.0444 25.2136 11297 

MCNTH EST.RATE 985.7139 83.0424 81856 

MAY 1 559 4.0466 138.1407 19.61C5 27C9 
2 84 4.0197 20.5a98 19.61CS 404 
3 135 5.4863 24.6C68 19.61C5 483 
4 195 5.6225 34.6821 28.0151 972 

,",CNTH EST.RATE 54.S049 86.84(;6 4734 

JUNE 1 15l; 5. S641 13S.8710 19.61C5 2664 
2 159 4.1342 38.4597 19.61C5 754 
3 226 6.9292 32.6156 19.63C4 640 
4 188 6.9013 27.2412 28.9654 789 

,",ONTH EST.RATE 58.5469 81.81(;8 5141 

JULY 1 11 1.6593 6.6293 24.1126 160 
2 4:! 1.1702 24.2910 23.9956 583 
3 18<; 3.4088 55.4447 23.4694 1301 
4 13<; 3.48C5 39.9368 34.4465 1376 

I'CNTH EST.RATE 31.5155 106.0241 3348 

AUG 582 3.4447 168.9552 24.1126 4014 

NOTE. • LESS TH.AN C.COOI 
•• LESS THAN 1 F1SH-
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ORANGE A~D RCCKLA~C LTILITIES. I~C. 

1976 ACLATIC ECCLCGY ST~OIES 

kEEKLY ESTI~ATEC I~PING(~E~T RATE FCR ALL FISH SPECIES 

WE(KL Y 
MCNTH INTERVAL 

--------
AuG 2 

3 
4 

SEPT 1 
2 
3 
4 

OCT 1 
2 
3 
4 

~OV 1 
2 
3 
4 

CEe 1 
2 
3 
4 

N01E. • LESS THAN 0.0001 
*. LESS THAN 1 FISH { ( r ( 

8GWLI~E POINT GENERATING SrATICN 

NO.FISH FLC"(~C'" I RATE WEEKLY 
eOLLEeTEC SAP'PLEC NC.I"'C~ FLe .. (M(IoII 

--------- -------- --------
2279 3.42C7 606.2379 24.1126 

35e 3.4447 103.9278 22.3')C2 
42 2.7307 15.3807 24.91C6 

P'CNTH EST.RATE 238.6254 95.52CC 

135 2.7117 49.7643 19.4238 
25S 3.4447 74.8977 24.1126 
le5 3.45H 30.3767 24.1126 
19~ (:.2781 31.0604 31.0C19 

P'CNTH EST.RATE 46.5298 98.65C,) 

3 1.7403 1.7238 9.8615 
1 1.71 C4 .5847 12.05(:3 

11 1.4008 12.1359 10.C241 
6e 5.6390 12.0589 14.0075 

MONTH EST.RATE 6.6258 45.9494 

4C3 4.1682 96.6844 9.8C53 
51S 4.2071 123.1252 9.8C53 
lC2 (:.9940 14.5839 9.8C53 

51823 21.8560 2371.1109 24.5712 
"CNTH EST.RATE 651.3761 53.9931 

1582C 10.4381 1515.6015 20.0527 
26255 20.09(:9 1306.4204 19.61C5 
3785(; 19.6105 1930.3944 19.6105 
31583 11.2352 2811.0759 28.Cl~1 

P'CNTH EST.RATE1890.8731 87.28S8 

ANN~AL EST.RATE 398.4880 

( ( [ ( ( ( I 

EST. NC. ,"O/ltTHLY 
(RA TEXFLC,,) EST. NO. 
----------- -----------

16065 
2327 

383 
22795 

967 
1806 

732 
963 

4590 

17 
7 

122 
169 

304 

948 
1207 

143 
58275 

35170 

30392 
25620 
37856 
78753 

165052 

362610 

[ [ [ r. [ 



r 
TABLE VI-J 

CRANCE A~O RCCKLA~G ~TILtT'[~, I ,.c. 
1975 ACUA1IC E:ClC~Y ST~DI~S 

wEEKLY ESTI~AT~: I~?I"::;t"E ... r ,UTE FCR ~LL FISH SPEC:tS 
BO~LI~( FOINT ~EN:RATING Si~rIC~ 

WEEKL Y NO.Frs!- fLCOI( "(/0\1 UTt:' 'ft::;::l<lY EST. ,';c.. "'C', THL Y 
MCNTH INT;RVAl COLLEe TEe SA"'?lEC "'C./I1C~ FLC .. (,",e",,1 'Rt. T~Xf-LC .. 1 EST. :',c. 

-------- --------- -------- -------- ----------- -----------
JAN 1 37813 f).8~n 5534.1227 20.b96b 1l~iJ45 

2 5442 2.743l l483.ai:i6::l 18.2C<;;; 3612(: 
3 lC4E Z.8'l€8 361.5289 L9.61(~ 1C90 
4 IH47 5.7lCC 1426.7';51 34.174C 487;') 

foIONTH teST.KATE 2326.5(34 92.3911 2l(;1l9 

FEB 1 45C 3.4'125 128.8475 19.(.1(:- 2527 
2 35C 3.6549 '15.7019 19.61(5 1 E 7 e 
3 1057 1.8C'12 504.2361 19.61C5 11457 
4 (NO SA~PLEI 16.I:C<;(' 

,.ONTH tST.RATE 769.6152 15.64C5 2C394 

MARCH 1 1014 2.6'179 3/5.8419 14.334e 531::/:1 
2 1961 2.928G 671.7!l96 19.3862 13C23 
3 30C6 Z.80L5 lO12.9~66 19.61C5 21G42 
4 2511 2.B015 896.3u56 28.0151 2511C 

flCNTH EST .RATE 754.2349 81.34t6 b 1354 

APRIL 1 2004 2.85Cl 703.1332 19.61(5 13U9 
2 377C 2.U015 1345.7071 19.b1C5 2b390 
3 86CC 2.8015 3069.1(;40 19.61C5 602CO 
4 28C63 4.3871 63~6. nee; 25.2136 1612t4 

flCNTH EST .RATf: 2878.8334 64.C451 . 24l"l52 

MAY 1 INC SAIAPlEI 20.31(4 
2 1653 2.8939 571.2015 10.44!!4 59£.8 
3 212 1.4CC8 151.3421 9.8C53 1434 
4 65 1.3f!62 46.8408 14.007'> 6'>7 

~CNTH EST.RATE 256.4781 54.57St. 13998 

JUNE 1 20e 1.0992 11l9.22A5 16.5747 3136 
2 311 2.7821 135.5C92 19.61e5 21;57 
3 1154 2.6613 'd2.6473 19.61(,5 84!i4 
4 326 2.8C15 116.3662 25.53~1 2971 

f'!ONTH EST. RATE 218.4318 81.3308 17766 

JULY 1 254 2.8C15 ~0.6(;~7 19.61C5 1778 
2 14C 2.7529 50.8555 19~61C5 ".J'.J7 
3 645 2.1918 231.C337 20.2531 4679 
4 2063 1.0001 294.7101 34.3319 10118 

,..ONTH EST.RATE 166.8163 93.8CH 1S64€ 

AUG 1 58 3.4441 16.8375 24.1126 406 

NOTE. • LESS THAN 0.0001 
*. LESS THAN 1 FISH 
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C~A~~E Ahe ~CCKlA~C UTllITIE~t I~C. 

LG75 A'LATIC EC~LCCY STLw{t~ 

wEEKlY ESTI~I,ATEJ I~PINGE~E~r RATE FC~ ALL F{SH ~PECIES 

wEEKl Y 
fCGNTH INH.R'IAL 

--------
(CCNTO.I AuG 2 

[ 

3 
4 

SEPT 1 
2 
3 
4 

GCT 1 
2 
3 
4 

NCV I 
2 
3 
4 

DEC 1 
2 
3 
4 

NOTE. * lESS THAN 0.0001 
•• lESS THAN 1 FISH 

l I '- ( 

e:~L{\E POINT ~E\E~AT{~~ STftTIC\ 

NO.FISH FL c,,( MCI'I) :HTE .. EcI<LY 
COLLfC TEG SAI'f'lEl> NC ./~:C~ HO\',(MCM) 
--------- -------- --------

(NO SA''"'PL E I 24.1126 
~~ 3.3490 [9.71.174 24.0~2ii 

52 3.3729 15.4170 33.2ee 3 
~ONTH (ST.RATE 17.3206 105.5H3 

23 3.4£.86 6.6309 24.tl2L 
55 3.4461 15.9&01 23.54/';7 
H 3.3%8 19.4)01 24.1126 
55 ".'.447 15. %66 31.0C19 

/tDNTH EST.RATE 14.4969 102.77~!l 

152 3.42C1 44.4354 If\.u<;16 
15 1.7223 8.7e93 12.05£:3 

2 1.7044 1.1734 12.050 
llC 3.486~ 31.5503 15.31<:5 

~QNTH EST.RATE 21.4671 51.52C7 

933 1.7522 532.4735 12.C50 
122 1.7343 416.3063 12.050 

41 1.7223 n.8aS4 12.C50 
145 1.7044 b5.0739 15.50C4 

foIGNTH EST.RATE 264.4146 51.66'HI 

202 1.7462 115.6798 12.05c:3 
139l: 3.8153 "65.8952 22.38£.C 

41!! 3.3538 142.5<'49 24.1126 
8372 4.5672 1833.0706 29.6528 

ftCNTH I::ST.RATI: 614.2926 88.2C77 

Ar\NUAL EST. RATE 650.2493 

( ( [ [ L { [ 

EST. r,(. o"C ,TI-'L 'I' 

(iU TDFLGIo) :=ST. :-'C. 
----------- -----------

474 
513 

Ul2S 

160 
7. '(6 

4h9 
415 

1490 

Fe4 
11.15 

II, 
483 

1235 

6420 
5019 

2(7 
1319 

13662 

1395 
a1,)1 
3437 

54356 
54 Ul5 

6:;<;632 

£ ( ( [ [ 
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CR'~GE A~C RCCKL'~C LIILII1ES. ["C. 
IG74 ~'LATIC ECCLCGy STL~rES 

~EEKLY ESTI~ATEC I~PINGE~EhT RATE FeR ALL FISrl SPECIES 
8e~llhE fcr~T GENERATING STAT leN 

kEEKL Y NG.fISH FLeld,"C"" RATE nEE:/(l'l eST. t-.c. I"CI\H'LY 
IIG~TH I~TERVAL CCLLECTED SA~PLEC ~C .I"CM HCld M(141 I RATEXfLCloI1 EST. IIC. 

-------- --------- -------- -------- ----------- -----------
JAN 1 223~ 1.1223 1300.CC58 12.C!:f3 .15~73 

2 INC SA"'PLEI 12.0SU 
3 46SC 1.7223 2816.CC1<; 12.11el 34125 
4 S6S 1.7223 339.6621 11.2233 5850 

"CtiT~ EST .R.6TE 14il5.2233 53. /,!:4C 7<i3<;1 

FEB 1 INC SAr-'PLEI 12.05f3 
2 2512 1.7223 1493.3519 12.C50 18CC4 
3 (NO SAI"PlE) 12.05~3 
4 INO SAMPLE) 2.1H3 

"ONT'" EST .RUE 1493.351<; 38.52<;2 51536 

"'ARCH 1 51<j~ 1.7223 3016.8~6C 12.C5t3 36373 
2 2284 1.7223 1326.1337 12.05~3 15986 
3 2052 1.1223 1191.4301 12.050 14364 
4 (NO SAtJPLE) 17.1tC;4 

"CNTt' EST .RATE 1844.8199 53.3383 <;f4CC 

APRIL 1 H51 2.6825 2481.6403 19.21e7 47694 
2 INO SAMPLE) 15.0ee8 
3 12t7 1.1223 135.6442 12.0533 t!861 
4 (NC SAfoIPLEI 15.3213 

"CNTH EST.RATE 1608.6423 61.6821 9<;224 

~AY 1 498 1.1223 289.1462 12.05B 3486 
2 3SC 1.7223 22t.4414 12.1e~1 2741 
3 107e 1.1223 625.9012 7.51~C; 4741 
4 INO SA"'PlE) .eecc 

,",ONTH EST.RATE 380.4'i89 31.7333 12074 

JUNE 1 4It 3.530 117.831C 9.8441 lIfe 
2 4ee 3.4447 118.4428 16.0~43 1903 
3 Ic;2 3.58eZ 53.5C87 22.C443 1180 

" 1013 3.3011 306.8674 28.988~ 8896 
"eNT'" EST.RATE 149.1t40 76.94}1j lilt 71 

JULY 1 115 3.0141 58.0605 22.64€6 1315 
2 7eC 3.372<; 2.31.255C 19.15;7 45(:8 
3 92 3.4315 26.7636 24.1126 645 
4 3It 3.3011 95.1257 34 .44(; 5 3297 

ftCNTt-: EST .RATE 102.9512 100.9614 1C394 

AUG 1 36C 6.8175 52.8C53 24.1919 1217 

NCTE. • lESS THAN 0.0001 
•• lESS THAN .1 FISt-
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CRA~CE A~C ~((~lA~C LlllITIES. I"C. 
1~14 ACuATlC ECClCGY ST~OIES 

ftEEKLV ESTI~ATEC I~PI"CE~E~T RATE FeR ALL FISH SPECIES 
eChLI"E FCI~T GE~(RATI~G STATICk 

"uny ~c.f-l 51( Heh'Mel'l) RAlE WEEK L Y EST. "'G. "C"'t1lY 
M(NTH INTERVAL CCLLEC TEO SAI/PLEO "C./MCH FL C 101 ~ 0" 'RATExFlCW I Esr. NC. 

-------- --------- -------- -------- ----------- -----------
(teNTO.I AUG 2 '''G SA"PlEI 22.2(Cl 

3 ''''0 SA"PLEI 24.11416 
It 371 1.4981 50.2794 37.8942 1905 

"C"l ... EST.R~TE Sl.S424 108.3<;€8 ~581 

SEPT 1 5C2 3.65(;3 117.2'H3 25.0E12 ~444 
2 'fo;C SA/fPLE I 26.1C7C 
3 22~ 1,.0115 55.5902 28.4C74 lS79 
4 4~ 4.244C 10.132C 37 .6HZ 382 

"eNT., EST .R6TE 61.t732 ll1.8148 1911 

eCT 1 -a-
-~ ~.831l 8.B96 29.3C14 244 

2 411 4.1423 100.6681 29.3C14 2950 
3 492~ 4.C981 1201.1126 29.3C14 351<;4 
4 2414 8.1683 29S.S321 38.1H5 1128C 

I/eNTI- EST.RHE 4Cl.4134 126.C1;:7 5C601 

NCV 1 1031 3.5428 291.0128 23.478C 6832 
2 25£ 1.7140 150.5251 1S.scee; 2333 
3 4t4~ 3.2652 1422.5115 17.22~3 24501 
4 4431 ~.36(9 1318.3969 31.CC19 4C873 

"CNTH EST .R6TE 79~.6281 87.2e41 69382 

OEC 1 72C7 3.4447 2092.1996 24.lla 5C448 
2 3CH 3.(;C21 1C15.6224 24.1126 24489 
3 140;0; ~.14~7 4CC.4CbC 24.11U: 9655 
4 74~ 3.31C7 224.4238 34.26C6 7689 

• "'QNT~ EST.R,\TE 933.1630 106.5984 SS414 

A~Nl;AL EST.RATE 77-6.1726 601525 

~CTE. • LESS THAN C.CCOl 
•• LESS TH~N 1 FIS~ 

[ [ ( { [ [ [ [ [ [ ( L ( [ ( ( ( [ [ 



TABLE VI-l1 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

AVERAGE MONTHLY CIRCULATING WATER FLOW AND IMPINGEMENT RATE OF FISH 

BOWLINE POINT GENERATING STATION - 1973-1977 

AVERAGE MJNTHLY AVERAGE MJNTHLY IMPINGEMENT RATE 
TOTAL PLANT l'l..OW (NO./MCM) 

YEAR (MCM) ALL SPECIES WHITE PERCH STRIPED BASS ATLANTIC TOMCOD 

1973a 50.8673 322.7474 175.7359 16.2888 19.1142 

1974b 80.2324 776.1726 503.2865 132.5060 13.1560 

1975 80.7824 650.2493 354.1735 79.0771 16.1956 

1976 73.8524 398.4880 299.3998 29.3556 4.4308 

1977 87.5603 296.7656 144.5199 18.8806 12.7586 

~On1Y 1 unit operating in 1973 
Both units operating after June 1974 

MCM - Million cubic meters 



c. Selected Species 

(i) White Perch 

(a) Impingement Estimates 

The estimated number of white perch impinged each month and 

in total for 1977 at Bowline Point Generating Station is 

presented in Table VI-12. The yearly total was 149,628 

fish, most of which were impinged during January, February, 

March, November and December. Over the past three years 

during which both Unit 1 and 2 have been in regular opera

tion, the impingement rate for white perch has been de

creasing (Table VI-11). This is most likely related to the 

special study utilizing deployment of the barrier net in 

front of the intake, rather than to any changes in the white 

perch population (see Section VI-C, 2b). 

(b) Size Distribution 

Length frequency data for impinged white perch indicate that 

throughout the first six months of 1977, yearling (those 

fish spawned during the preceding summer) fish dominated the 

impingement collections (Table VI-13). There was, however, 

a significant contingent of larger fish caught, especially 

during June. Recruitment of the 1977 year class (juveniles) 

into the impingement collections first occurred in July with 

subsequent collections being dominated by young-of-the-year. 

The monthly mean lengths of white perch impinged during 1977 

fall within the ranges from previous years (Table VI-14). 

VI-ll 

lawler. Matusky &;f' Skelly Engineers 

-

-
-



TARL:':: -/:-2-:' 

ORANGE AkC RCCKLA~D ~TllITIES. Ike. 
1~77 ACUATtC ECeleGY STcutES 

WEEKLY ESTIMATED I~PINGE~ENT RArE FOK WHITE PERCH 
BGwLI~E FOI~T GE~ERATING STATteN 

WE[;KLY No.rISH FLOW("'C~ I RA rE WEEKLY EST. NC. I'CNTHLY 
rotCNTH IIXTER'JAL CCLLECTEC SAIo'PLEC NO./MC,", FLowl"C~1 (RATEXFLCW) EST. NO. 

-------- --------- -------- ------ -------- ----------- -----------
JAN 1 2(;94 H.8227 lbO.14C8 19.61C5 3140 

2 12175 19.5619 622.3833 17.beC;4 11CI0 
3 :nec 14.C464 269.1C81 19.61C5 5277 
4 1461 11.2644 129.7007 28.0151 3634 

"'C~T~ [ST.RATE 295.3332 84.9255 25081 

rt;B 1 2613 7.0329 311.5395 19.61C5 7286 
2 158~ 8.44<;3 187.3528 19.61C5 3674 
3 3179 8.40C6 378.4254 19.6105 7421 
I, 2025 7.C038 289.1268 19.61C5 5670 

"CIXTH EST.RATE 306.6116 78.4420 24051 

I'ARCH 1 H:Sl 6.94<;3 237.5779 17.4258 4140 
2 1091 8.2858 131.6111 19.61C5 2582 
3 1437 9.0212 159.2915 20. 7e ~2 3311 
4 ':36 e.4823 63. HOI, 28.0151 1770 

"CNTH EST.RATE 147.9327 85.8366 12698 

APRIL 1 426 3.9980 106.5533 19.61C5 2090 
2 (NO SAMPLEI 19.61C5 
3 5~~ 5.7985 91.9203 19.61C5 1803 
4 5'72 12.6532 46.71:166 27.628C 1293 

"C~TH EST.RATE 81.7~34 86.45<;5 1068 

",/lY 1 27C 9.0671 29.7180 21.0308 626 
2 4<;8 8.<;470 55.6611 19.91C;6 1109 
3 2ece 8.4138 237.7C47 20.7317 4928 
4 522 12.3550 42.2501 31.5771 1334 

"CNTH EST.RATE 91.3485 93.25'12 8519 

JUNE 1 3fS 8.5648 42.6163 20.3253 866 
2 293 8.7828 33.3601 21.393C 714 
3 115 8.53<;9 13.4662 21.2188 286 
4 H 7.5101 8.7~82 16.5158 145 

"C~TH EST. RATE 24.5579 79.45Z9 1951 

JULY 1 15 2.0930 7.1668 14.65C1 lC5 
2 e 2.C857 3.8356 14.b5C7 56 
3 6 1.9816 3.0219 14.3767 44 
4 14 1.9919 7.C285 20.5831 145 

~Ot\TH EST.RATE 5.2647 64.2612 338 

AUC 1 le'4 3.6431 28.5Hl 24.91'1C 711 

f\CfE. • LESS THAN O.COOI 
~~ LESS TH~N 1 FISti 
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DRA~GE A~D RCC~lA_D tTILITIES. INC. 
1971 A~UATrC ECCLCGY STUOIES 

~EEKLY ESTI~ATEC I~P[NGE~ENT RATE FeR ~HITE PERCH 
eCftLI~E POINT GENER~TI~G STATICN 

WEEKLY NO.Frs .... FLOW(MCJ.!I RATE WEEKLY EST. NO. MONTHLY 
MONTH INr~RVAL COLLECTEO SAI'PLEC NO.IHC,", FLOW(HCHI (RATEXFLOW I EST. NO. -------- ------- ... - -------- ------ -------- ----------- -----------

(CC~TO.I AuG 2 367 4.1568 88.2891 28.5625 2522 
:3 525 4.1423 126.7412 28.0580 3556 
4 113 1.9057 21.8830 36.3230 795 

,",CNTH EST.RATE 66.3651 111.8625 1822 

SEPT 1 (NO SAMPLE) 29.0C41 
2 12 3.7331 3.2145 24.72(:3 19 
3 1 1.1223 .5606 17.10t5 10 
4 INO SAIoIPLEI 15.4926 

"CNTH EST.RATE 1.8976 86.32~S 164 

eCT 1 un 8.1103 21.4688 21.1789 468 
2 124 10.2383 12.lL14 24.\126 292 
:3 1574 10.2813 153.0935 24.1126 3691 
4 61€ 13.5441 50.0581 33.4310 1674 

"CNTH EST. RATE 59.1831 103.4411 l:122 

NCV 1 41 5.5641 7.3b87 19.62C0 145 
2 2541 5.6322 452.2212 19.6105 8868 
:3 218~ 8.4045 331.846C 19.6105 6508 
4 3253 8.4142 386.6C84 25.2136 9748 

"C~TH EST.RATE 294.5111 84.06C6 24751 

DEC 1 2167 8.4026 329.3028 19.6105 6458 
2 4781 8.1935 583.5113 19.1572 11178 
3 3071 .8.2697 31C.45n I~.61C5 72~5 
4 1751 11.3228 154.6437 28.0151 4332 

~CNTH EST.RATE 359.4794 86.3933 31051 

AN~UAL EST.RATE 144.5199 149628 

NCTE. • LESS THAN C.OOOl *. I ~cc T~~N l~l~W 

( [ [ ( [ ( [ [ ( [ [ ( ( [ [ ( [ ( [ 
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ORANGE A~O RCCKlAND CTtltTIES. tNC. 
1977 AtUATIC ECCLOGY STUOIES 

LENCTH-FREQUENCY OF WHITE PERCH 
~QWLI~E POINT GE~ERATING STATION - 1977 

lefofGTH tiUMSER Of fISH 
INTERVAL JAN FEB MAR APR MAY JUN 

(eM) NO. peNT NO. peNT NO. peNT NO • PCNT NO. peNT NO. PCfn 

.1- 1.0 0 .0 0 • 0 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 19 4.8 14 3.5 14 1.7 0 .0 2 .It 0 .0 
5.1- 6.0 113 43.3 164 41.0 311 31.4 100; 25.0 140 29.2 1 .3 
().1- 1.0 136 34.0 169 42.3 375 45.1 253 60.2 246 51.4 32 10.0 
7.1- 8.0 13 3.3 23 5.8 91 11.0 46 11.0 26 5.4 22 6.9 
8.1- 9.0 2 .5 0 .0 4 .5 1 .2 2 .4 1 .3 
<).1- 10.0 0 .0 0 .0 2 .2 0 .0 2 .4 2 .6 

10.1- 11.0 4 1.0 2 .5 3 .4 0 .0 3 .6 13 4.1 
11.1- 12.0 9 2.3 3 .8 4 .5 0 .0 1 .2 11 5.3 
12.1- 13.0 4 1.0 2 .5 3 .'1 2 .5 " .8 22 6.9 
13.1- 14.0 0 .0 1 .3 1 .1 2 .5 6 1.3 14 4.4 
1',.1- 15.0 4 1.0 2 .5 3 .4 3 .7 14 2.9 21 6.6 
15.1- 16.0 5 1.3 4 1.0 5 .6 4 1.0 4 .8 25 7.8 
16.1- 17.0 9 2.3 5 1.3 4 .5 0 .0 15 3.1 39 12.2 
17.1- 18.0 3 .S 4 1.0 3 .4 1 .2 7 1.5 47 14.7 
13.1- 19.0 9 2.3 1 .3 4 .5 1 .2 5 1.0 45 14.1 
19.1- 20.0 8 2.0 3 .8 3 .4 2 .5 2 .4 14 4.4 
20.1- 21.0 0 .0 1 .3 1 • 1 0 .0 0 .0 3 .9 
21.1- 22.0 1 .3 0 .0 0 .0 0 .0 0 .0 0 .0 
27..1- 23.0 1 .3 2 .5 0 .0 0 .0 0 .0 1 .3 
23.1- 24.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
24.1- 25.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
25.1- 26.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 

TOTAL ANALYZED 400 4CO 831 420 419 319 
MEAN LENGTH 1.4 6.8 6.6 6.1 7.5 11t.3 
VARIANCE 13.74 8.04 4.04 3.42 10.B 11.52 



TABLg VI-13 (CONTINUED) 

ORA~GE l~O RC~KLA~O ~TI~ITIES. INC. 
19;7 J~UAI:C ECCLUGY STUOIES 

LENGTH-FREOUENCY OF WHITE PERCH 
BOWLINE POINT GEhERATING STATION - 1977 

LENG~H NUMBER OF FISH 
INTERVAL JUL Al.G SEP OCT NOV OEC 

(CM) NO. PCNT NC. PCNT NO. PCNT NO. PCNT NO. PCNT NO. PCNT 

.1- 1.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.0 6 15.4 0 .0 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 5 12.8 124 28.4 0 .0 9 1.7 7 1.4 3 .6 
5.1- 6.0 0 .0 1~6 45.0 1 10.0 111 21.5 7Z 14.4 "2 8.4 
6.1- 7.0 0 .0 34 7.8 0 .0 272 52.7 190 38.0 178 35.6 
7.1- 8.0 0 .0 3 .7 0 .0 101 19.6 169 31.8 1,96 39.2 
8.1- 9.0 0 .0 " .9 0 .0 11 2.1 48 9.6 73 1".6 
9.1- lC.O 0 .0 5 1.1 0 .0 1 .2 5 1.0 2 .4 

10.1- 11.0 0 .0 4 .9 0 .0 1 .2 1 .2 3 .6 
11.1- 12.0 0 .0 2 .5 0 .0 1 .2 0 .0 0 .0 
12.1- 13.0 3 7.7 0 .0 0 .0 0 .0 2 .4 2 .4 
13.1- 14.0 0 .0 2 .5 0 .0 0 .0 0 .0 1 .2 
14.1- 15.0 1 2.t. 3 .1 0 .0 1 .2 1 .2 0 .0 
15.1- 16.0 1 2.6 2 .5 0 .0 1 .2 4 .8 0 .0 
16.1- 11.0 2 5.1 9 2.1 1 10.0 2 .4 0 .0 0 .0 
17.1- 18.0 9 2301 12 2.8 2 20.0 0 .0 0 .0 0 .0 
18.1- 19.0 5 12.8 13 3.0 4 "0.0 1 .2 1 .2 0 .0 
19.1- 20.0. 3 1.7 11 2.5 0 .0 2 .4 0 .0 0 .0 
ZC.l- 21.0 4 10.3 5 1.1 1 10.0 2 .4 0 .0 0 .0 
ZI.I- 22.0 0 .0 1 .2 1 10.0 0 .0 0 .0 0 .0 
22.1- 23.0 0 .0 4 .9 0 .0 0 .0 0 .0 0 .0 
23.1- 24.0 0 .0 1 .2 0 .0 0 .0 0 .·0 0 .0 
24.1- 25.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
25.1- 26.0 0 .0 1 .2 0 .0 0 .0 0 .0 0 .0 

TOTAL ANALYZED 39 436 10 516 500 500 
MEA'j LENGTH 13.8 1.4 11.1 6.8 1.1 7.2 
VARIANCE 41.23 22.61 20.43 2.93 1.82 .91 

l [ ( ( l ( [ [ f_ ( ( [ [ ( [ [ [ [ ( 



TABLE VI-14 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

~AN L~NGTH QF WHITE PERCH IN IMPINGgMENT CQLLECTIONS 

BOWLINE POINT GENERATING STATION - JANUARY-DECEMBER 1974-1977 

~HlHLl H~AN L~HGlH (QIII) 
lEAR JAN FEB HAR APR MAl JUH 

1974 8.4 10.0 9.2 8.4 7.2 10.1 

1975 8.6 8.9 8.7 8.3 9.9 14.6 

1976 7.2 7.3 7.3 7.3 7.0 10.4 

1977 7.4 6.8 6.6 6.7 7.5 14.3 

HQNlHLl H~AN L~NGlH (gill} 
lEAR JUL AUG S~P QCl NQv PEQ 

1974 15.6 13.0 11.2 7.4 7.3 7.1 

1975 5.6 9.3 7.3 7.9 6.4 6.7 

1976 18.1· 6.0 6.7 5.5 6.4 6.3 

1977 13.8 7.4 17.1 6.8 7.1 7.2 

·Samp1e size less than 5 individuals 



(ii) Striped Bass 

(a) Impingement Estimates 

The estimated monthly and total annual impingement of 

striped bass at Bowline Point Generating Station during 1977 
is presented in Table Vl-l5. The annual impingement esti

mate of 19,072 striped bass reflected a maximum impingement 

rate of 99.78 fish per million cubic meters in February and 

minimum striped bass impingement «0.20 striped bass per 

million cubic meters) during May and June. Striped bass 

impingement over the past three years has followed the same 

trend exhibited in the white perch impingement rates, i.e., 

a decline in the impingement rate since 1975, the first 

complete year of two-unit operation (Table Vl-11). 

(b) Size Distribution 

Striped bass impingement throughout the first six months of 

1977 was dominated by yearling fish (those spawned during 

the preceding summer), while the second half of the year was 

dominated by young-of-the-year fish (Table VI-16). 

The mean lengths of striped bass impinged during 1977 have 

generally decreased since 1974 (Table VI-17), reflecting 

either an anomaly in the data or, more likely, the posi

tioning of the barrier net across the intake (Section VI-C, 

2b) • 

(iii) Atlantic Tomcod 

(a) Impingement Estimates 

An estimated 12,778 Atlantic tomcod were impinged during 

1977 (Table VI-18); of these, more than half (6,457 fish) 

Lawler, Matusky r Skelly f:ngineers 
V1-12 
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ORANGE AND ROCKLAND UTILITIES. INC. 

1917 AtVAllC eCOLCGY STUOIES 

wEEKLY ESTI~ATEC I~PI~GE~E~T RATE FCR STRIPED BASS 
eCWlI~E PCt~T GENERATI~G STATICN 

WEEKLY NO.f![SH FlOWfMCM} RATE WEEKLY EST. NO. flONTHLY 
I'CNTH INTERVAL CCLleC TEC ShMPLEC NO./MCM FLOWf~C~1 (RATEXFLCW I EST. NO. -------- --------- -------- ------ -------- ----------- -----------JAN 1 434 16.K227 25.7985 19."lC5 5C6 

2 1C~3 19.5619 52.8067 17.6894 9H 
3 92<; 14.0464 66.1379 19.61C5 1297 
4 :ne 11.2(,44 33.5571 28.0151 940 

~CI\TH EST.RATE 44.5751 84.9255 3786 

FEB 1 529 7.0329 75.2179 19.61C5 1475 
2 582 8.4493 68.8(115 19.61C5 1351 
3 1353 8.4CC6 161.0599 19.61C5 :U5B 
4 658 7.CC38 93.949C 19.61C5 1842 

~Cf\TH eSr.RATE 99.7771 78.4420 7827 

MARCH 1 619 6.9493 89.0737 17 .4258 1552 
2 491 8.2858 59.2580 19.61C5 1162 
3 147 9.0212 16.2<;5C 20.7852 339 
4 53 B./t B23 6.2483 28.0151 175 

MCNTH EST.RATE 42.7188 85.831:6 3667 

APRIL 1 1<; 3.9C;8C 4.7524 19.61C5 93 
2 (NO SAr-oPLEI 19.6105 
3 22 5. H8S 3.7941 19.61C5 14 
4 11 12.6532 .8694 21.6280 24 

IICI\TH EST.RATE 3.1386 86.45<;5 211 

IIAY 1 2 9.0671 .2206 21.03C8 5 . 
2 C 8.947C .CCCO 19.91<;6 0 
3 :3 8.4138 .3566 20.7317 7 
4 C 12.355C .CCCC 31.5711 0 

IICt-;TH EST.RATE .1443 93.25C;Z 13 

JUNE t C 8.5648 .CCCC 20.3253 0 
2 2 8.7828 .?2 77 21.3930 5 
3 2 8.5399 .2342 21.21E8 5 
4 2 7.5101 .2663 16.5158 4 

,.,Ct\TH EST.RATE .1821 79.4529 14 

JULY 1 C 2.0930 .COCO 14.6501 0 
2 C 2.0857 .0000 14.65C1 C 
3 2 1.<;01(, 1.0U93 14.3167 15 
4 7 1.9919 3.5142 20.5831 72 

IICt\TH EST.RATE 1.UD9 64.2l: 12 13 

AUG 1 4 3.6431 1.0980 24.9190 27 

~crE. * LESS nlAN 0.C001 
•• I """ THAN I FISH 
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CRA~GE A~O RCCKLANC LTILITIES. INC. 
1977 A'UATJC ECOLCGY STUOIES 

WEEKLY ESTIMATEC I~PI~GE~ENT RATE FeR STRIPED BASS 

WEEKLY 
~c~nl INTERVAL 

--------
(CeNTD.) A\,;G 2 

3 
4 

SEPT 1 
2 
3 
4 

eCT 1 
2 
3 
4 

I\CV 1 
2 
3 
It 

eEC 1 
2 
3 
4 

NOTC. • LESS THAN O.ooot 
•• LESS THA~ 1 FIS~ 

[ [ L f [ 

eChLINE POINT GENER~TING STATIeN 

NO.FISH FLOI<.IMCMI RATE WEEKL '( 
eCLLECTEC SM~PLEO NO. nle,", FLOklHCHI 
--------- -------- ------ --------

')2 1t.1568 12.5096 28.5625 
1C~ 1t.11t23 24.8654 28.C58C 

2C 7.9057 2.5298 36.323C 
,",C"TH EST.RATE 10.2507 117.8625 

INC SA"'PLEI 29.0041 
E 3. n:H 2.1430 21t.72t:3 
C 1.7223 .0000 17.1065 

INO SAMPLE) 15.4926 
,",CNTH EST.RATE 1.0715 86.32<;5 

52 e.7103 5.9699 21.7789 
24 10.2383 2.3It41 24.1126 

lU 10.2813 12.2553 24.1126 
31 13.5441 2.7318 33.4310 

,",CNTH EST,RATE 5.8253 103.4411 

c; 5.5641 1.6175 19.626C 
93 5.6322 16.5122 19.61C5 
52 e.4C45 6.1872 19.61C5 
31 8.4142 3.6t143 25.2136 

"'Ct\TH EST.RATE 7.CC03 84.0l:C6 

1e e.4026 2.1422 19.6105 
141 8.1935 17.2088 19.1572 
12C 8.2897 14.4758 19.61C5 
1C4 11.3228 9.1tl50 28.C151 

MCNTH EST.RATE 10.7530 86.3933 

ANM.AL EST .RATE 18.8806 

[ [ [ [- [ I: 

EST. NC. ,",ONTHLY 
(RATEXFLOWI EST. NO. 
----------- -----------

357 
698 

92 
1208 

53 
0 

93 

130 
57 

296 
91 

603 

32 
324 
121 
93 

588 

42 
33C 
284 
257 

929 

19072 

L [ .- L [ 
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ORA~CE A~D RCCKL"~O ~TIltTtESf tNC. 
1971 ",UATIC ECOLOGY STUOIES 

LENGTH-FRECUENCY OF STRIPED BASS 
BOWLINE POINT GENERATING STATION - 1911 

LENGTH NUMBER OF FISH 
HHERVAL JA~ FEB MAR APR MAV JUN 

(CM) NO. PCNT NO. PCNT NO. peNT NO. PCNT NO. peNT NO. peNT 

.1- t.o 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 a .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 0 .0 0 .0 0 .0 0 .0 0 .0 1 16.7 
3.t- 4.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 0 .0 a .0 a .0 a .0 0 .0 0 .0 
5.1- 6.0 3 1.0 2 .5 2 .5 0 .0 0 .0 0 .0 
6.1- 7.0 68 23.4 65 110.6 60 15.0 3 6.3 0 .0 0 .0 
7.1- 8.0 129 44.3 194 43.7 157 39.3 25 52.1 1 50.0 0 .0 
8.1- 9.0 17 26.5 115 25.9 101 25.3 14 29.2 1 50.0 0 .0 
9.1- 10.0 11 3.8 40 9.0 35 8.8 1 2.1 0 .0 0 .0 

10.1- 1L.0 0 .0 11 2.5 12 3.0 0 .0 0 .0 0 .0 
11.1- 12.0 1 .3 1 .2 4 1.0 0 .0 0 .0 1 16.7 
12.1- 11.0 0 .0 3 .1 0 1.!J 0 .0 0 .0 0 .0 
13.1- 14.0 0 .0 2 .5 5 1.3 1 2.1 0 .0 0 .0 
I /t.l"; 15.0 0 .0 5 1.1 4 1.0 3 6.3 0 .0 0 .0 
15.1- 16.0 0 .0 1 .2 4 1.0 1 2.1 0 .0 0 .0 
16.1- 17.0 0 .0 2 .5 3 .6 0 .0 0 .0 0 .0 
17.1- 18.0 1 .3 1 .2 1 .3 0 .0 0 .0 1 16.7 
1 il. 1- 1 'J. 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1').1- 20.0 0 .0 0 .0 0 .0 0 .0 0 .0 1 16.1 
20.1- 21.0 0 .0 0 .0 1 .3 0 .0 0 .0 0 .0 
21.1- 22.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
22.1- 23.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
23.1- 24.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
24.1- 25.0 1 .3 0 .0 L .3 0 .0 0 .0 0 .0 
25.1- 26.0 0 .0 0 .0 0 .0 0 .0 u .0 0 .0 
26.1- 21.0 0 .0 c .0 1 .3 0 .0 0 .0 0 .0 
27.1- 28.0 0 .0 1 .2 0 .0 0 .0 0 .0 0 .0 
28.1- 29.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2~.l- 30.0 0 .0 1 .2 0 .0 0 .0 0 .0 0 .0 
3C.l- 31.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 

.31.1- 32.0 0 .0 0 .0 0 .0 0 .0 0 .0 1 16.7 
32.1- 33.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
33.1- 34.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
34.1- 35.0 0 .0 0 .0 0 .0. 0 .0 0 .0 0 .0 
3~.1- 36.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
36.1- 37.0 0 .0 0 .0 1 .3 0 .0 0 .0 0 .0 
37.1- 38.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
38.1- )'J.O 0 .0 0 .0 0 .0 0 .0 I) .0 0 .0 
3'). 1- 4 (). 0 0 .0 c .0 1 .3 0 .0 0 .0 0 .0 
40.1- 41.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 



': ~\. = :., = V: -16 (CC'~~'r:~~TI7~ ~ 

ORANGE A~D RCCKLAHD UTILITIES. INC. 
1971 lCUATIC eCOLOGY STUDIes 

LENGTH-FREQUEMCY OF STRIPED BASS 
BOWLINE POINT GENERATING STATION - 1977 

LENGTH NUMtiER OF FISH 
INTERVAL JAN fEB foIAR APR "AY JUN (CMI NO. PCNT NO. PCNT NO. peNT NO. PeNT NO. PC NT NO. PC NT 

(CONT'OI 
41.1- 42.0 0 .0 0 .0 0 .0 0 .0 0 .0 1 16.7 42.1- 43.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 43.1- 44.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 44.1- 45.0 o· .0 0 .0 0 .0 0 .0 0 .0 0 .0 45.1- 4b.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 4b.l- 47.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 47.1- 46.0 0 .0 0 .0 0 .0 0 .0 0 .0 ,0 .0 4!i.l- 49.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 49.1- 50.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 50.1- 51.0 -0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 51.1- 52.0 0 .0 0 .0 1 .3 0 .0 0 .0 0 .0 

TOTAL ANALYZEO 291 444 ftOO 48 2 6 
MEA:~ LENGTH 7.8 8.3 8.7 8.5 8.4 20.6 VARIANCE 1.99 4.14 14.00 4.78 .34 19ft.74 

[ I: [ [ [ [ [ L ( L L f. I: (. ( l [ I [ 



[ [ (~ON±I2{UED~ TABLE VI-16 

ORANGE AlD RceILA" ~TILrfIES, INC. 
1917 A(UATIC ECOLOGY STUDIES 

If"GTH-FREQUENCV OF STRIPED BASS 
BOWLINE POINT GENERATING STATION - 1917 

LENGTH NUIII8ER OF FISH 
INTERVAL JUl Al;G SfP otT NOV DEC 

(CM) NO. peNT NO. PCIH NO. POoH NO. peNT NO. peNT NO. peNT 

.1- 1.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 

·3.1- 4.0 2 25.0 0 .0 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 3 37.5 24 11.4 S 71.4 1 3.0 0 .0 0 .0 
5.1- 6.0 2 25.0 41 34.1 1 14.3 103 44.0 63 35.2 55 16.3 
6.1- 7.0 1 12.5 44 31.9 1 11t.3 19 33.8 19 44.1 110 32.6 
7.1- 8.0 0 .0 17 12.3 -0 .0 28 12.0 31 11.3 111 32.9 
8.1- 9.0 0 .0 3 2.2 a .0 9 3.8 ,. 2.2 50 14.8 
9.1- 10.0 0 .0 1 .1 0 .0 8 3.4 2 1.1 8 2.4 

10.1- 11.0 0 .0 0 .0 0 .0 0 .0 0 .0 1 .3 
11.1- 12.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
12.1- 13.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
.13.1- 14.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
14.1- 15.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
15.1- 16.0 0 .0 a .0 0 .0 0 .0 0 .0 0 .0 
16.1- 11.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
17.1- 18.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
18.1- 19.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1<).1- 20.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
20.1- 21.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
21.1- 22.0 0 .0 c .0 0 .0 0 .0 0 .0 1 .3 
22.1- 23.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
23.1- 2',.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
24.1- 25.0 0 .0 1 .1 0 .0 0 .0 0 .0 0 .0 
25.1- 26.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
26.1- 27.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
27.1- 28.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
28.1- 29.0 0 .0 0 .0 .0 .0 0 .0 0 .0 0 .0 
29.1- 30.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
30.1- 31.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 

, 31.1- 32.0 0 .0 1 .1 0 .0 0 .0 0 .0 0 .0 
32.1- 33.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
3j.l- 34.0 0 .0 0 .0 0 .0 0 .0 0 .0 ·0 .0 
34.1- 35.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
35.1- 36.0 0 .0 0 .0 0 .0 c .0 0 .0 0 .0 
36.1- 37.0 0 .0 0 .0 0 .U 0 .0 0 .0 0 .0 
37.1- 38.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
30.1- 39.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
39.1- 40.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
40.1- 41.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 



j:.l_B~E ___ Vl-16 CCONl'INUED) 

ORANGE A~D RCCKLANO CTtLITIESt INC. 
1977 AtUATfC eCOLOGY STUDIES 

LENGTH-FREQUENCY Of STRIPED 9AS~ 
BOWLINE POINT GENERATING STATION - 1977 

LENGTH NUMBER OF FISH 
INTERVAL JUL AUG SEP OCT NOV DEC 

(eMJ NO. peNT NO. peNT NO. peNT NO. PC NT NO. PCNT NO. peNT 

(CONT' OJ 
41.1- 42.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
42.1- 43.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 . 
43.1- 44.0 0 .0 0 .0 0 .0 0 .0 0 .0 1 .3 
44.1- 45.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
45.1- 46.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
46.1- 47.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
47.1- 49.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
48.1- 49.0 0 .0 0 .0 ·0 .0 0 .0 0 .0 0 .0 
49.1- 50.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
50.1- 51.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
51.1- 52.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 

TOTAL I.NALYZED 8 138 7 234 179 337 
MEAN LI:NGTH 4.8 6.3 5.1 6.3 6.5 7.2 
VAl{ I Ai~CE 1.07 7.98 .28 1.03 .61 5.49 
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TABLE VI-11 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

MEAN L6NGTH OF STRIP6P BASS IN IMpING6MENT COLL6~TIONS 

BOWLINE POINT GENERATING STATION - JANUARY-DECEMBER 1914-1917 

MQNIHLX M6AN L6NaIH (Qml 
YEAR JAN FEB MAR APR MAX JUN 

1974 8.7 9.2 9.2 8.9 8.8 8.6 

1975 10.8 9.3 9.5 9.1 27.3* 12.0* 

1916 8.5 8.7 9.0 8.7 NL NL 

1977 1.8 8.3 8.1 8.5 8.4* 20.6* 

MQNIHLX M6AN L~NaIH (Qm) 
YEAR JUL AUG S6P QCI NQY PEC 

1974 9.7 8.8 7.6 7.6 7.8 9.0 

1915 6.7 8.6* 18.5* NL NL 8.1 

1916 NL 6.6* 8.8* NL 8.1 1.7 

1977 4.8 6.3 5.1 6.3 6.5 7.2 

.Sample size less than 5 individuals 
NL = No length taken 
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ORANGE A~C RCCKlA~D UTlltTtE~. l~C. 
1977 A'UATIC ECOLOGY STUOIES 

wEEKLY ESTI~ATEO I~?I~GE~(NT RATE FCR ATLA~TIC rCMeco 
eC~LINE FOINT GENCRATI~G STATICN 

wEEKLY NO.FISH FLO\ol( MCIotI RATE WEEKL'f EST. NC. flONTHLY 
MC~TH INTERVAL eOLLECTEC SA/IPLEO NO.//oIeM FLO'li( MCIO IRATEXFLOWI EST. NO. -------- --------- -------- ------ -------- ----------- -----------JAN 1 77 1(;.8227 4.5772 19.61C5 90 

2 ec 19.5619 4.Ct!96 17 .6894 72 
3 94 14.0464 6.6921 19.61C5 131 
4 131! 11.2644 12.2510 28.0151 343 

/lCfo\TH EST.RATE 6.9C25 84.9255 586 

FEB 1 14:! 7.0329 20.3330 19.61C5 399 
.2 1l:1 8.44'13 19.7650 19.61C5 388 

3 13<; 8.4006 16.5464 19.6105 324 
4 (;1 7.CC38 9.5662 19.61C5 188 

~Cfo\TH !;ST.RATE 16.5527 78.4420 12<;8 

~ARCH 1 28 6.Q4<;3 4.0292 17.4258 70 
2 27 8.2858 3.2586 19.61C5 64 
3 Sf 9.C212 6.2C76 20.78~2 129 
4 c; 8.4t!23 1.0610 28.0151 30 

/lC/,;TH EST.RATE ).6391 85.113t6 312 

APRIL 1 3 3.Q980 .7504 19.61C5 15 
2 INO SAMPlEI 19.61C5 
3 C 5.1985 .cuoo 19.61C5 0 
4 C 12.6532 .CCCC 21.628C 0 

MONTH cST.RATE .2501 86.45<;5 22 

fl,AY 1 2 9.0671 .2206 21.C3C8 5 
2 145 8.9470 16.2066 19.91<;6 323 
3 311; 8.4138 44.45C8 20.7317 922 
4 Ql1 12.3';)50 73.1353 31.5171 2328 

/lCI\TH EST.RATE 31.6533 93.25«;2 3138 

JLiNE 1 9Ct: 8.5648 105.7t!18 20.3253 2150 
2 1711 8.7828 194.8126 21.39:!C 4168 
3 131, 8.5399 15.6911 21.21e8 333 
I, l:(; 7.5101 8.7!:l8Z 16.5158 145 

I"Cfo\TH I:ST.RATE 111.2684 79.4529 6451 

JULY 1 1l: 2.0930 7.6445 14.65C7 lIZ 
2 :! 2.0857 1.4384 14.65C7 21 
3 1t: 1.9816 8.0743 14.370 116 
4 1C t .9<H9 5.0203 20.5831 103 

foICt-\TH EST.RATE 5.5444 64.2l:12 356 

At..G " 3.6431 1.0980 24.9190 Z7 

"CIE. ~ LESS THAN 0.0001 .* LESS THAN 1 FISH 

L r ( ( ( l [ [ L L L [ ( [ [ ( [ [ [ 



TAE:'::: V:-1B CCO~TI~UED ) 

ORANGE AkD ROCKLAND UTJLITIE~. IMC. 
1977 .,UATIC eCClCGY STUOIES 

kEEKLV ESTl~ATEC t~PI~CE~ENT RATE FeR ATLA~TIC TOMCCC 

WEEKLV. 
HCNTH INTERVAL 

--------
!CCfHD. , AUG 2 

3 
4 

SEPT 1 
2 
3 
4 

eeT 1 
2 
3 
4 

NOV 1 
2 
3 
4 

OEe 1 
2 
3 
4 

~OTE. • LESS THAN 0.0001 
tv LE~S T~A~ l FJS~ 

~CftLt~E POI~T GE~ER.Tt~G srATICN 

NO.rI SH FLOW(MCK' RATE WEEKLY 
CCLLt:CTEO SAflPLEO NO./MCM FLOWlKC,,) 
-.------- -------- ------ -----.. -

~ 1t.1569 2.1t.51 28.5625 
42 4.1423 10.1393 28.0580 
42 7.9C57 5.3126 36.3230 

flC~TH EST .RATE 4.67SI! 117.e625 

(NO SAMPLE' 29.0041 
2 3.7331 .5358 24.720 
C 1.7223 .coOC 17.1Cl5 

INO SAflPLEI 15.4926 
flCNTH EST.RATE .2679 86.32(j5 

2 8.7103 .2296 21.718e; 
e 10.2383 .71H4 24.1126 
2 lC.2813 .1945 24.1126 
C 13.5441 .ecce 33.437C 

flCUH EST.RATE .3014 103.4411 

e 5.5641 .0000 19.6HO 
C 5.6322 .ccoc 19.61C5 
C 8.4045 .cooo 19.61C5 
C 8.4142 .0000 25.2136 

~CNTH EST.RATE .cooo 84.06C6 

c 8.4C26 .ccce 19.61C5 
C S.1'i35 .0000 19.1572 
C 8.2a<;7 .ccco 19.61C5 
2 11.3228 .1766 28.0151 

flCt\TH tST.RATE .0442 86.3933 

Af-lM .. AL (ST .RATE 12.7586 

eST. NO. MONTHLY 
IRATEXFlOW' EST. NO. 
-~--------- -----------

62 
281t 
193 

551 

13 
0 

23 

5 
19 

5 
0 

31 

0 
0 
0 
0 

0 

c 
C 
0 
5 

'+ 

12778 



were impinged in June. The minimum impingement rate was 

exhibited in November and December «0.05 fish per million 

cubic meters, and in April, September, and October «0.35 

fish per million cubic meters). 

Altantic tomcod impingement rates have been variable over 

the three-year span of two-unit operation. The maximum 

rate was found in 1975, followed by the lowest rate in 1976 

and an increased rate in 1977 (Table VI-11). Maximum tomcod 

abundance in 1977 occurred during June, coincident with the 

period in which the barrier net was absent. During June of 

1976, while the barrier net was in position, the Atlantic 

tomcod impingement rate was less than half of that recorded 

,for June 1977. 

(b) Size Distribution 

Length frequency data indicate that one-year-old tomcod 

dominated the January through March collections, and moved 

out of the Bowline Point vicinity in April; the juveniles or 

young-of-the-year were recruited into the impingement 

process in May through August (Table VI-19). Although there 

appeared to be a few older fish in the January and February 

collections, the vast majority of the impinged population 

were one-year-olds. 

Monthly mean lengths between years has varied, wi th essen

tially the same populations being impinged each year (Table 

VI-20). 

VI-13 
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TABLE VI-19 

ORANGE A~O RCCKLA~D ~TtLtTIES, t~C. 
1917 A(UATIC ECQ~CGY STUOIES 

LENGTH-FRE~UENCY OF ATLANTIC TOMCOO 
BOWLINE POINT GENERATING STATION - 1977 

LENGTH :WM[lEA. OF FISH 
HHERVAL JAN Ft:1l MAR. APR MAY JON (CM) NO. peNT NO. peNT NO. PCNT NO. peNT NO. peNT NO. peNT 

.1- 1.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
201- 3.0 0 .0 C .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.0 0 .0 0 .0 0 .0 0 .0 29 8.4 0 .0 
4.1- 5.0 0 .0 0 .0 0 .0 0 .0 256 13 .8 10 3.7 
5.1- 6.0 0 .0 a .0 0 .0 0 .0 62 17 .'l 112 41.3 
6.1- 7.0 0 .0 0 .0 0 .0 0 .0 0 .0 137 50.6 
7.1- 8.0· 0 .0 0 .0 0 .0 0 .0 0 .0 .11 4.1 
8.1- 9.0 0 .0 0 .0 1 1.0 0 .0 0 .0 0 .0 
').1- 10.0 1 1.0 2 .6 1 1.0 0 .0 0 .0 0 .0 

10.1- 11.0 4 4.1 8 2.3 6 5.9 0 .0 0 .0 0 .0 
11.1- 12.0 12 12.4 25 7.1 12 11.8 1 50.0 0 .0 0 .0 
12.1- 13.0 9 9.3 ')9 16.8 16 15.7 1 50.0 0 .0 0 .0 
13.1- 14.0 25 25.8 78 22.2 15 14.7 0 .0 0 .0 0 .0 
14.1- 15.0 25 25.6 5<) 16.8 20 19.t. 0 .0 0 .0 0 .0 
15.1- Ib.O 8 8.2 51 14.5 14 13.7 0 .0 0 .0 0 .0 
Ib.l- 11.0 2 2.1 34 9.7 8 7.1:1 C .0 0 .0 0 .0 
1701- 111.0 8 8.2 16 4.6 9 8.t! 0 .0 0 .0 0 .0 
1~.1- 19.0 0 .0 6 1.7 0 .0 0 .0 0 .0 1 .4 
l'J.l- 20.0 1 1.0 3 .9 0 .0 0 .0 0 .0 0 .0 
2C.1- 21.0 0 .0 2 .1> 0 .0 0 .0 0 .0 0 .0 
21.1- 22.0 0 .0 2 .6 0 .0 0 .0 0 .0 0 .0 
22.1- B.O 2 2.1 2 .6 0 .0 0 .0 0 .0 0 .0 
23.1- 24.0 0 .0 2 .6 0 .0 0 .0 0 .0 0 .0 
24.1- 25.0 0 .0 2 .0 0 .0 0 .0 0 .0 0 .0 

TuTAL ANALYZED 97 3~1 102 2 341 271 
MEArl LEN;iTH 14.1 14.5 14.0 .12.1 4.7 6.1 VA<{IANCE 4.52 5.18 4.29 .41 .20 .87 

[ I ( [ [ ( [ ( L ( l [ ( (- [ [ l [ [ 
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ORANGE A~D RCCKlAND ~TrLtTrES, INC. 
1977 A'UATIC ECOLCGY STUDIES 

LENGTH-FREQUENCY OF ATLANTIC TOMCOD 
BOWLINE POINT GENERATI~~ STATION - 1977 

LENGTH NUMaER OF flStf 
INTERVAL JUL AUG SEP OCT NOV DEC 

(eM) NO. peNT NC. peNT NO. peNT NO. peNT NO. PCNT NO. PCNT 

.1- 1.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 0 .0 0 .0 () .0 0 .0 0 .0 0 .0 
5.1- 6.0 2 5.0 4 ".9 0 .0 0 .0 0 .0 0 .0 
6.1- 7.0 16 40.0 23 28.0 1 50.0 2 16.1 0 .0 0 .0 
7.1- 8.0 13 32.5 24 29.3 0 .0 9 15.0 0 .0 0 .0 
8.1- 9.0 1 2.5 15 18.3 1 50.0 1 8.3 0 .0 0 .0 
9.1- 10.0 1 2.5 9 11.0 0 .0 0 .0 0 .0 0 .0 

10.1- 11.0 0 .0 5 6.1 0 .0 0 .0 0 .0 0 .0 
11.1- 12.0 0 .0 1 1.2 0 .0 0 .0 0 .0 0 .0 
12.1- 13.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
13.1- 14.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
14.1- 15.0 1 2.5 0 .0 0 .0 0 .0 0 .0 0 .0 
15.1- 16.0 0 .0 1 1.2 0 .0 - 0 .0 0 .0 0 .0 
16.1- 17.0 1 2.5 0 .0 0 .0 0 .0 0 .0 1 50.0 
11.1- 18.0 2 S.O 0 .0 0 .0 0 _.0 0 .0 0 .0 
1~.1- 19.0 2 5.0 0 .0 0 .0 0 .0 0 .0 1 50.0 
19.1- 20.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
20.1- 21.0 1 2.5 0 .0 0 .0 0 .0 0 .0 0 .0-
21.1- 22.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
22.1- 23.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
23.1- 24.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
24.1- 25.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 

TurAl ANIILYlEO 40 82 2 12 0 2 
MEAt~ LEt~GTH 8.9 1.9 7.b 1.5 17.6 
VARIANCE 11.32 Z.41 2.44 .16 3.94 



TABLE VI-20 

ORANGE AND ROCKLAND UTILITIES,' INC. 
1977 AQUATIC ECOLOGY STUDIES 

M6AN LENGTH OF ATLANTIC TOMCQD IN IMPINGEMENT QQLLECTIONS 

BOWLINE POINT GENERATING STATION - JANUARY-DECEMBER 1974-1977 

MONIHLI M6AN L6NaIH (QlIIl 
Y6AR JAN F6B MAR AfR MAl JUN 

1974 16.4 14.3 16.3 17.4* 4.8* 6.8 

1975 12.5 12.9 12.9 H.8* 5.2* 6.4 

1976 13.8 15.3 14.7 NL 4.8 6.4 

1977 14.1 14.5 14.0 12.1* 4.7 6.1 

MONIHLX M~AN L~NaIH (QlIIl 
YEAR JUL AUa SEP OCI NOV PJ:!c 

1974 7.6 8.4 7.8 9.8 10.5 12.3 

1975 8.1 7.0* 6.8* 10.8* NL 12.7 

1976 7.2 9.1 9.7 21.5* 11.4 H.9 

1977 8.9 7.9 1.6* 1.5 NL 17.6· 

*Sample size less than 5 individuals 
NL - No lengths taken 

iIIIii 
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2. Special ~tudies 

a. Collection Efficiency ~tudies 

On going screen collection efficiency studies, initiated in 

1976, are herein summarized through May 1978, providing for a 

total of 74 surveys. Survey dates, operating pumps and screens, 

release location, and species released and recovered are out

lined in Tables VI-21 and VI-22. 

Only sample sizes greater than 50 fish were used for the 

analysis of the data. The majority of the samples consisted of 

100 fish, an average sample size during normal impingement 

surveys. An additional survey (2 May 1977) was also deleted 

from the data analysis due to clear aberrations in the sampling 

procedure. The malfunction of the screenwash pumps combined 

with heavy debris resulted in a non-quantitative estimate of 

recovery efficiency. 

Based on data that meet the prescribed criteria, a mean collec

tion efficiency of 78% with a 95% confidence interval of from 

74-82% was described. 

b. Barrier Net Study 

(i) Introduction 

Extensive investigations have been conducted to quantify the 

numbers and survival of fish impinged on cooling water 

intake debris screens at relatively new power plants 

located on the lower Hudson River estuary. Determining 

the number of fish impinged is important in evaluating 

the impact of such generating facilities on various fish 

populations. 

VI-14 Lawler, Matusky IW' Skelly Engineers 



TABLE VI-21 

ORANGE AND ROCKLAND O'I'ILITIES, INC. 
AQUATIC ECOLOGY STUDIES 

IHeIHQ~HI ~QLLE~IQH EffICIEH~I 

BOWLINE POINT GENERATING STATION - 1976-1978 

AVG 
SIZE QISIBIaUIIQHb SCREEN WASH 

OPERATII«l OPERATING PRESSURE RELEASE SPECIES NUMBER RELEASE NUMBER RECAPTURED BEl.!::ASED BJ::S;;AenlB~ 
QAI!:: fUMes S~BEEHS (fSI) I.Q~AIIQH IlEI.EA,sEI:! IlEI.ElISli:1.'1 lIME e 1;:: HilS e ;::4 HilS IQIAL8 I U 111 I 11 IU 

27 OCT 1976 4,5 4,51,2,3 52 Screen 3 RH 18 1000 NC 0 
SB 1 1 1 
WP 4 0 

3 NOV 1976 4,5 4,51,2,3 56 Screen 4 WP 9 1000 NC 1 1 
SB 1 0 
BBH 7 1 1 

10 NOV 1976 4,5 4,51,2,3 56 Random Scrn. WP 70 1130 NC 38 38 
RH 20 9 9 

17 NOV 1976 4,5 4,51 ,2,3 52 Screen 4 WP 13 1000 NC 5 5 

24 NOV 1976 4,52,3 4,52 ,3 56 Screen 3 WP 40 1330 NC 29 29 
SB 40 36 36 
GSD 19 9 9 
AW 1 1 1 
BKL 1 1 1 
PS 1 1 1 

8 DEC 1976 4,52 ,3 4,52,3 61 Screen 5 SB 50 1000 NC 18 18 
WP 50 20 20 

GSD 9 2 2 
AW 1 0 

15 DEC 1976 4,52,3 4,51 ,2,3 52 Screen 2 ATC 1 1150 NC 1 1 
SB 50 40 40 
WP 50 48 48 

22 DEC 1976 4,52 ,3 4,5 41 Screen 2 WP 50 1150 NC 49 49 
SB 50 50 50 

ATC 5 4 4 
AW 1 0 0 

29 DEC 1976 4,52,3 4,51 ,2,3 49 Manhole at WP 70 1130 NC 67 67 
Screen 2 SB 28 27 27 

24 JAN 1977 4,52,3 4 40 Screen 3 WP 49 1045 35 0 35 49 1,2,3 SB 50 32 0 32 50 

[ [ [ I [ [ [ ( [ ( [ t [ [ Ie [ [ L [ 



TABLE VI-21 (CONTINUED) 

IMPINGEMENT COLLECTION EFFICIENCY 

AVG 
SCREEN WASH SIZE DIstRIBQTIQHb 

OPERATING OPERATING PRESSURE RELEASE SPECIES NUMBER RELEASE HUMBER RECAPTURED RELEASED RECAPTURED 
DATE PUMPS SCREENS (PSI) LOCATION RELEASED RELEASED TIME e 12 HRS e 24 HRS IQTALa I II III I II III 

31 JAN 1977 4,52,3 4,5,61,2,3 

7 FEB 1977 4,52 ,3 4,5,61 ,2,3 

14 FEB 1977 4,52,3 4,5,61 ,2,3 

21 FEB 1977 4,52 ,3 4,5,61 ,2,3 

28 FEB 1977 4,52 •3 4,5,61 ,2,3 

7 MAR 1977 4,52 •3 4,5,61 ,2,3 

14 MAR 1977 4,52 ,3 4,5,61 ,2,3 

21 MAR 1977 4,52•3 4,5,61 ,2,3 

28 MAR 1977 4.52,3 4,5,61 ,2,3 

4 APR 1977 4,52•3 4,5,61 ,2,3 

18 APR 1977 4,52 ,3 4,5,61 ,2,3 

25 APR 1977 4,52,3 4,5,61 ,2,3 

2 MAY 1977 4,52,3 4,5,61 ,2,3 

9 MAY 1977 4,52 ,3 4,5.61 ,2,3 

50 Screen 5 

52 Screen 2 

50 Screen 5 

49 Screen 1 

49 Screen 5 

45 Screen 1 

39 Screen 6 

54 Screen 4 

42 Screen 6 

52 Screen 4 

60 Screen 2 

60 Screen 6 

59 Screen 4 

54 Screen 3 

WP 
SB 

WP 
SB 

WP 
SB 

WP 
SB 

WP 
S8 

WP 
SB 

WP 
SB 

WP 
SB 

WP 
S8 

WP 
S8 

WP 
S8 

WP 
S8 

WP 
RSM 

WP 
S8 

65 
37 

50 
50 

50 
50 

50 
50 

50 
50 

50 
50 

82 
18 

83 
17 

88 
12 

93 
7 

92 
8 

99 
1 

95 
5 

49 
1 

1000 

1020 

1020 

1025 

1010 

1010 

1030 

1010 

1010 

1005 

1046 

1015 

1130 

1030 

53 
37 

47 
51 

45 
47 

40 
42 

48 
46 

48 
38 

70 
14 

71 
16 

58 
9 

78 
6 

82 
7 

79 
1 

1 
1 

45 
1 

2 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
2 

o 
1 

o 
o 

o 
o 

2 
o 

o 
o 

o 
o 

o 
o 

o 
o 

55 
37 

47 
51 

45 
47 

40 
42 

48 
46 

48 
40 

70 
15 

71 
16 

58 
9 

80 
6 

82 
7 

79 
1 

1 
1 

45 
1 

65 
37 

47 
49 

50 
50 

50 
49 

50 
49 

50 
50 

81 
16 

83 
15 

88 
11 

93 
7 

92 
8 

99 
1 

88 
5 

46 
1 

1 
1 

o 

1 

2 

2 

1 

4 

2 

2 

1 

1 

3 

1 



TABLE VI-21 (CONTINUED) 

IHPIHGEHrJlI CQL.L.ECIIQH E[ElCIEHCI 

AVG 
SIZE DISIRIauIIQHb SCREEN WASH 

OPERATING OPERATING PRESSURE RELEASE SPECIES NUMBER RELEASE NUMBER RECAPTURED BELEASEQ BECAfIl1BE!l 
!lAIf: fUMES ~CI!I:;I:;H~ !f~Il L.QCAIIQH 1l~t:ASEQ 1lt:L.t:ASEll nw:: /! lZ I:ll!~ /! Z4 HilS nlIALa 1 II 111 I II III 

16 MAY 1977 4,52•3 4.5,61 ,2.3 60 Screen 4 WP 32 1000 7 0 7 28 1 3 

23 MAY 1977 4.52•3 4,5,61 2 3 52 Screen 1 WP 100 1100 He 73 73 83 8 9 , . 
30 HAY 1977 4,52•3 4,5,61 ,2,3 52 Screen 3 WP 31 1040 21 0 21 2 9 20 

6 JUN 1977 5,62•3 4.5,61 2 3 58 Screen 2 WP 100 1100 86 0 86 33 32 35 , , 
13 JUN 1977 5,62 ,3 4.5,61 ,2,3 55 Screen 4 WP 77 1100 65 0 65 10 16 61 

20 JUN 1977 5,62 ,3 4,5,61 ,2,3 55 Screen 3 WP 37 1000 34 0 34 37 30 

27 JUN 1977 4,5.6 4.5,61 ,2.3 54 Screen 6 WP 19 1015 17 0 17 3 16 
BA 2 1 0 1 2 
SF 2 2 0 2 2 

3 OCT 1977 5.62 ,3 4.5.61•2 ,3 69 Screen 2 WP 3 1045 NC 3 3 2 1 
BBH 14 9 9 14 

AW 2 2 2 2 

10 OCT 1977 4.51 2 4. 5.61 ,2.3 58 Screen 5 WP 9 1030 6 0 6 9 , RSH 7 6 0 6 7 
BA 1 1 0 1 1 

ATC 2 1 0 1 3 
RH 81 51 0 51 78 3 

17 OCT 1977 4,51•2 4.5,61•2 ,3 .44 Screen 1 RH 100 1030 47 0 47 97 3 

24 OCT 1977 4,51•2 4.5,61•2•3 60 Screen 6 WP 95 1030 11 1 12 95 
SB 5 3 0 3 5 

31 OCT 1977 4,51•2 4.5,61•2•3 60 Screen 4 WP 93 1030 60 1 61 91 1 1 
SB 7 3 0 3 7 

7 NOV 1977 4.51•2 4.5.61 ,2.3 60 Screen 3 WP 12 1030 7 0 7 11 1 
SB 2 1 0 1 2 

BBH 22 17 0 17 22 
WF 1 1 0 1 1 

SPT 1 1 0 1 1 
BSF 2 0 0 0 2 
RSM 1 0 0 0 1 

L [ [ [ [ [ [ ( L ( [ f- ( ( ( [ [ [ ( 



TABLE VI-21 (CONTlNU&D) 

IMfIHQEHENT ~QLLgCIIQH ~fEI~IENCY 

AVG 
~IZ~ UI~BlDUIIQlb SCREEN WASH 

OPERATIt«; OPERATING PRESSURE RELEASE SPECIES NUMBER RELEASE NUMB~H HECAft!l81m BEL~ASIm B~C6fIllIlIm 
1:16I~ fUMfS ~~8t:t:HS (f~Il LQCAIIQH HELt;AS~1:1 ll~t:A~t:Q IIME e 1;:: HH~ e Z4 HIl~ IllIM. a 1 II III I n III 

14 NOV 1977 4,51 ,2 4,5,61 2 3 60 Screen 5 WP 87 1030 40 0 40 86 1 , , S8 13 8 0 8 13 

21 NOV 1977 4,51,2 4,5,61 ,2,3 60 Screen 1 WP 99 1030 69 0 69 96 3 
SB 1 1 0 1 1 

28 NOV 1977 4,51,2 4,5,61,2,3 59 Screen 2 WP 98 1030 97 0 97 96 2 
S8 2 2 0 2 2 

5 DEC 1971 1l,51 ,2 4,5,61,2,3 59 Screen " WP 100 1030 95 3 98 97 3 

12 DEC 1977 4,51,2 4,5,61,2,3 55 Screen 1 WP 82 1045 57 0 57 60 22 
S8 17 10 0 10 17 

ATC 1 1 0 1 1 

19 DEC 1977 4,51,2 4,5,61,2,3 56 Screen 4 WP 90 1015 65 21 86 87 2 1 
SB 10 9 0 9 10 

26 DEC 1971 4,51 ,2 4,5,61 ,2,3 56 Screen 3 WP 88 1030 86 0 86 88 
S8 12 11 0 11 12 

2 JAN 1918 4,51 ,2 4,5,61,2,3 56 Screen 5 WP 88 1030 71 0 71 88 
S8 12 6 0 6 12 

9 JAN 1918 4,51 ,2 4,61,2,3 58 Screen 2 WP 93 1015 68 0 68 93 
S8 1 2 0 2 7 

16 JAN 1918 4,51,2 4,61 ,2,3 62 Screen 4 WP 83 1030 79 0 79 19 2 2 
SB 11 10 0 10 11 

GSD 3 3 0 3 1 2 
WB 1 1 0 0 1 1 

ATC 2 2 0 0 2 2 

23 JAN 1978 4.51 ,2 4,61 ,2,3 59 Screen 1 WP 93 1020 49 1 51 92 1 
SB 7 4 0 4 7 0 

30 JAN 1978 4,51,2 4,61 ,2,3 60 Screen 3 WP 100 1030 97 a 91 97 1 2 

6 FEB 1918 4,5 1,2,3 NA Screen 2 WP 73 1030 NC 68 69 70 1 2 
SB 21 Ne 24 24 27 
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TABLE VI-21 <CONTINUED) 

IMPINGEMENI COLLECTION EFFICIENCX 

AVG 
SCREEN WASH . SIZE DISTRIBUTIONb 

OPERATING OPERATING PRESSURE RELEASE SPECIES NUMBER RELEASE NUMBER RECAPtuRED RELEASEP RECAPtuREp 
D.Al.1u PUMPS _ _SCREE~_ (l'Sr>' ~OC~~ELEASED_RELEASED TIME @ 12._HRS @ 24_~OTALan .I' II III _L II III 

13 FEB 1978 

20 FEB 1978 

6 MAR 1918 

13 MAR 1918 

20 MAR 1918 

27 MAR 1918 

3 APR 1978 

10 APR 1978 

17 APR 1918 

24 APR 1978 

1 MAY 1978 

8 l>'.AY 1978 

15 MAY 1978 

17 HAY 1978 

( ( 

4,51,2 

4,51 ,2 

1,2 

1,2 

1,2 

1,2 

1,2 

1,2 

41,2 

4,51 ,2 

1,2 

4,51,2 

4,5 

4,5 

[ 

4;5,61 ,2,3 

4,5,61 ,2,3 

4.5,61 ,2,3 

4,5,61,2,3 

4,5,61,2,3 

4,5,61,2,3 

4,5,61,2,3 

4,5,61,2,3 

4,5,61,2,3 

4,5,61•2,3 

4,5,61,2,3 

4,5,61,2,3 

4,5,62,3 

4,5,61 ,2,3 

l 

58 

60 

59 

59 

59 

59 

60 

60 

58 

60 

61 

60 

51 
30 

52 

30 

( 

Screen 4 

Screen 4 

Screen 2 

Screen 2 

Screen 2 

Screen 2 

Screen 1 

Screen 3 

Soreen 1 

Screen 2 

Soreen 2 

Soreen 4 

Screen 4 
Screen 5 

Screen 4 

Screen 5 

[ [ 

We 
SB 

WP 
58 

WP 
58 

WP 
58 

WP 
SB 

WP 
S8 

WP 
SB 

WP 
SB 

WP 
SB 

WP 
58 

WP 
58 

WP 

WP 
WP 

WP 
58 
WP 

( 

79 
21 

88 
12 

75 
20 

57 
16 

60 
40 

75 
25 

50 
50 

50 
50 

57 
43 

72 
28 

83 
17 

100 

100 
100 

93 
1 

100 

t 

1030 

1030 

1045 

1045 

1015 

1020 

1015 

1000 

1015 

1015 

1000 

1000 

0950 
0955 

0930 

0935 

I 

72 
20 

NC 
NC 

HC 
Ne 

48 
14 

Ne 
Ne 

65 
22 

Ne 
Ne 

39 
43 

NC 
Ne 

48 
18 

NC 
Ne 

NC 

Ne 
NC 

NC 
Ne 
NC 

( 

1 
o 

48 
7 

32 
10 

o 
o 

49 
33 

o 
o 

47 
48 

o 
o 

47 
37 

o 
o 

68 
16 

88 

70 
70 

58 
3 

83 

L 

73 
20 

54 
9 

78 
21 

84 
12 

1 

3 

33 
10 

67 3 
20 

48 
14 

50 6 

49 
33 

65 
22 

47 
48 

16 

58 
39 

71 
25 

46 
50 

2 
1 

2 

2 

39 
43 

28 22 
50 

57 47 
37 42 1 

48 
18 

61 
28 

68 83 
16 16 

88 95 

10 100 
70 10 

58 93 
3 6 

83 100 

[ 

, 

L 

1 

5 26 
10 

1 li2 
14 

47 
32 

2 61 
22 

2 43 
48 

2 

5 

2 
1 

2 

2 

21 18 
43 

47 
36 1 

1 44 
18 

68 

, 

1 16 

5 

1 

10 
70 

58 
2 

83 
1 

L L 

4 

1 

2 

2 

[ 



TABLE VI-21 (CONTINUED) 

IMPINGEMENT COLLECTION EFFICIENCY 

AVG 
SCREEN WASH SIZE DISTRIBUTIQNb 

. OPERATING OPERATING PRESSURE RELEASE SPECIES NUMBER RELEASE 900ER RECAPTURED Rg!.EASED RECAPTURED 
DATE ____ PUMPS ___ SCREEHS (pSIlLQCATION RELEASED RELEASED TIME @ 12 HRS @ 241!RS_---'f~ I I! II! I I! III 

20 MAY 1978 4,52 . 4,5,61,2,3 59 Screen 4 we 98 1020 He 69 69 60 38 47 22 
SB 2 HC 2 2 1 1 1 1 

32 Screen 5 we 100 1015 NC 85 85 91 9 80 5 

22 MAY 1978 4,51,2 4,5,61,2,3 62 Screen. 2 WP 100 1020 He 50 50 74 8 18 41 3 6 
30 Screen 5 WP 100 1030 NC 84 84 30 70 22 62 

27 MAY 1978 4,51,2 4,5,61,2,3 30 Screen 4 we 100 0945 Ne 92 92 25 64 11 25 63 4 
58 Screen 3 we 100 0955 He 62 62 19 78 3 14 46 2 

29 MAY 1978 4,51,2 4,5,61 2 3 30 Screen 1 we 77 1000 He 56 56 11 58 2 1 41 2 , , 
59 Screen 6 we 66 1015 Ne 55 55 21 41 4 11 35 3 

a bTotals may rer1ect additional recoveries after 24 hours 
Size olass I: Less than 10.5 om 
Size class II: 10.5-15.0 om 

c~i:~dc~::~t~;~~at~~~1~~5iOw~prObablY in error; number released most likely 49 WP and 51 SB 
He: No Collection 

WP: White perch AW: Alewife 
SB: Striped bass PS: Pumpkinseed 
RH: River herring GSD: Gizzard shad 

ATe: Atlantic tomcod BBH: Blueback herring 
WF Weakfish RSH Rainbow smelt 

SPT Spot BSF Bluegill sunfish 
WB White bass BKL Banded killifish 
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TABLE VI-22 
IIIIIi 

ORANGE AND ROCKLAND UTILITIES, INC. 
AQUATIC ECOLOGY STUDIES 

BEQQ~~BI BAI~ QE I~w~D EISH ~I UHII AID IBA~~LIHw S~B~~N l1li 

BOWLINE POINT GENERATING STATION - 1976-1978 

TOTAL TOTAL f~B~~Hl B~CQi~BX ax ~CB~~H 
NUMBER NUMBER UNIl ~ UNn 1. S!:BEmdASH MQDE 

nAlE ll~L.~A~ED B~CQll~BJ:;D I lUl ~'al 3(Cl !HAl seal !i(C) IHI~BMnlAHI CQNIIHUQll~ 
I .-

27 OCT 1976 b 
23 1 1I.4b X 

3 NOV 17 2 11.8 X 
10 NOV 90· 117a 52.2b X 
17 NOV 13 5 38.5 X 
211 NOV 102 77 75.5 75 X IiIBI 
8 DEC 110 40 36.4 36 X 

15 DEC 101 89 88.1 88 X 
22 DEC 106 103 97.2 97 X 
29 DEC 98 94 95.9 96 X ~ 
211 JAN 1977 99 67 67.7 68 X 
31 JAN 102 92 90.2 90 X 
7 FEB 100 98 98.0 98 X 

111 FEB 100 92 92.0 92 X iIIiiJ 
21 FEB 100 82 82.0 82 X 
28 FEB 1QO 94 911.0 94 X 
7 MAR 100 88 88.0 88 X 

111 MAR 100 85 85.0 85 X -21 MAR 100 87 87.0 87 X 
28 MAR 100 67 67.0 67 X 

II APR 100 86 86.0 86 x 
18 APR 100 89 89.0 89 x 
25 APR 100 80 80.0b 80 X iII/ 
2 MAY 100 2 2.0 X 
9 MAY 50 116 92.0b 92 X 

16 MAY 32 7 21.9 X 
23 MAY 100 73 n.ob 13 X 
30 HAY 31 21 67.7 X 
6 JUN 100 86 86.0 86 X 

13 JUN 77 65 84.4b 
84 X 

20 JUN 37 34 91.2b X 
27 JUN 23 20 87.0b 

X .J 
3 OCT 19 14 73.7 X 

10 OCT 100 65 . 65.0 65 X 
17 OCT 100 117 47.0 117 X 
211 OCT 100 15 15.0 15 X , 

31 OCT 100 64 64.0b 64 X -7 NOV III 27 65.9 X 
111 NOV 100 118 118.0 118 X 
21 NOV 100 70 70.0 70 x 
28 NOV 100 99 99.0 99 x 
5 DEC 100 98 98.0 98 x .. 

12 DEC 100 68 68.0 68 x 
19 DEC 100 95 95 .• 0 95 x 
26 DEC 100 97 97.0 97 x -



TABLE VI-22 (Continued) 

BiCOiiBI BAI~ -Of IAawiU El~H ax UNII ABU IBAi~LINW ~CB~~N 

TOTAL 'roTAL fEBCEHI BECQi~BI ax ~CB~EN 
NUMBER NUMBER u~nz' !1~t~ll INIEB~~~~~A~HC~~~~N!1Q!1~ UAIE B~LEA~~t! B~CQi~B~1l , 1"1 ::r 3(Cl !HAl 6!Cl 

2 JAN 1978 100 77 77.0 77 X 
~,; 

9 JAN 100 70 70.0 70 X 
16 JAN 100 95 95.0 95 X 
23 JAN 100 55 55.0 55 X 
30 JAN 100 97 97.0 97 x 
6 FEB 100 93 93.0 93 x 

13 FEB 100 93 93.0. 93 X 
20 FEB 100 63 63.0 63 x 
6 MAR 95 43 45.3 45 x 

13 MAR 73 62 84.9 85 x 
- 20 MAR 100 82 - 82.0 82 X 

27 MAR 100 87 87.0 87 x 
3 APR 100 95 95.0 95 X 

10 APR 100 82 82.0 82 X 
17 APR 100 811 84.0 811 X 
24 APR 100 66 66.0 66 X 
1 HAY 100 84 811.0 811 X 
8 MAY 100 88 88.0 88 x 

15 HAY 100 70 70.0 70 X 
100 10 70.0 70 X 

17 MAY 100 61 61.0 61 X 
100 83 83.0 83 x 

20 HAY 100 71 71.0 71 X 
100 85 85.0 85 x 

22 MAY 100 50 50.0 50 x 
100 84 811.0 84 X 

27 MAY 100 92 92.0 92 X 
100 62 62.0 62 X 

29 MAY 77 56 72.7 73 x 
66 55 83.0 83 X 

a randomly distributed across all the screens bThe fish were 
Does not meet sample criteria 



Impingement on the intake screens is a phenomenon that 

affects predominately fish within their first year of life. 

Generally, yearly peaks in impingement occur during the late 

fall, winter, and early spring months at each facility. 

The study conducted at the Bowline Point Generating Station 

entailed an investigation of the use of a barrier net placed 

at an angle to the intake current within a reduced velocity 

field to guide young fish from the vicinity of the intake, 

thereby reducing the potential for impingement (Figure 

VI-1 ) • This investigation was undertaken because impinge

ment data collected at the plant indicated that total 

annual impingement would be substantially reduced if im

pingement during peak periods could be reduced. A barrier 

net was chosen as the device for impingement mitigation 

since capital investment was minimal (several thousand 

dollars) and the net was easily deployed and retrieved. 

Emphasis has been placed upon the effectiveness of the 

barrier net in reducing the impingement of white perch 

(Moroneamericana), which predominates in annual impingement 

totals (45-85%), and striped bass (Morone saxatilus), a 

species of commercial and sport fishing importance. Striped 

bass generally comprises less than 15% of total annual 

impingement. 

(ii) Methods 

The barrier net was designed for placement in front of 

the intake within a velocity field low enough to allow fish 

to detect the net and swim away from the intake area. 

VI-15 
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ORANGE AND ROCK LA N D UTI LI TlES,INC. 
1977 AQUATIC ECOLOGY STUDIES 

FIGURE VI -I 

LOCATION OF BAR Rt ER NET t TAG RELEASE SITES 
AND BOWLINE POND BEACH SEINE SITES 

BOWLINE POINT GENERATING STAT I ON -1976 -1977 

PLANT 
UNIT 

I 

PLANT 
UNIT 

2 

TAG RELEASE SITE: 

I :: UN IT 2 OUTSIDE 
2:: UNIT I OUTSIDE 

3:: BOUY OUTSIDE 
4 :: BOUY INSIDE 

DIFFUSER,\ 

'i 
12 
I~ BOWLINE BARRIER NET 

4' -----" I 3 

::::: BOWLINE POND== 

q 190 , 14pO 
SCALE IN FEET 

o 100 200 
• . I 

SCALE IN METERS 

BEACH SEINE SITE: 

BPN = BOWLINE POND 
NORTH 

BPI = BOWL INE POND 
INLET 

BPSS = BOWLINE POND 
SOUTH 

RIVER 
SHORELINE 

OIL DOCK 

------=== HUDSON::::::" ::::::=: R I V E R ::::::::: ------



The measured velocity along the barrier net ranged from 6.1 

to a maximum of 15.2 cm/sec when measured during a higher 

flow regime (1,194 m3/min vs 971 m3/min) than is gene

rally used during the winter months. The estimated .maximum 

approach velocities to the screens at an intake flow of 

1,194 m3/min is 23.3 cm/sec. 

The bot tom contour of the pond where the net was placed 

varied from approximately 3 meters in depth at the south 

retaining wall to 10.7 meters at the apex and 7 meters at 

the intake. The net was held in place by attaching it to a 

2250-kg concrete anchor at the apex. A 1.27 cm chain was 

attached to the lead line and concrete anchors were added to 

the lead line, as necessary, to hold the net in position. A 

large buoy located at the apex as well as styrofoam floats 

kept the apex and wings of the net at the surface. 

The evaluation of the use of a barrier net commenced on 9 

April 1976 with a preliminary deployment of a 1.27 cm square 

mesh multifilament nylon net in front of the Bowline intake 

(Figure VI-2). The net was removed on 8 July 1976. 

The next phase of the barrier net study was initiated on 10 

December with the deployment of the 1.27-cm square mesh 

netting in front of Unit 2 (Figure VI-3). Separate collec

tions on Unit 1 and Unit 2 continued approximately daily 

from 10 December 1976 through 13 February 1977. The net was 

adjusted at the end of December to place the float line 

approximately 1.5 meters below the surface. This was done 

to insure that the net would not become lodged in and 

potentially damaged by winter ice. 

On 10 March 1977 a 0.95-cm square multifilament nylon mesh 

net was placed in fr6rtt of Unit 1 following deployment 

procedures similar to those used for the Unit 2 net (Figure 

VI-3). Both nets were deployed from surface to bottom. 

VI-16 
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ORANGE AND ROCKLAND UTILITIES, INC. 

1977 AQUATIC ECOLOGY STUDIES 

GENERALIZED ILLUSTRATION OF 
BARRIER NET DEPLOYMENT 

BOWLINE POINT G£NERATING STATION - 1976 - 19n 
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ORANGE AND ROO<LAND UTILITIES, INC. 

1977 AQUATIC ECOLOGY STUDIES 

1.27 em VS. 0.95 em MESH BARRIER NET 

COMPARISON STUDY 

BOWLINE POINT GENERATING STATION - 1976 - 1977 
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UNIT 2 
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Separate impingement collections were continued for Unit 1 

and Unit 2 through .17 May 1977, when both nets were removed 

for the season. The collection frequency varied between one 

and three 24-hour collection periods per week. The number 

of paired Unit 1-Unit 2 samples collected for the net study 

are summarized below in Table VI-23. 

TABLE VI-23: THE NUMBER OF SAMPLES COLLECTED TO DETERMINE 
THE EFFECTIVENESS OF A BARRIER NET IN REDUCING 

IMPINGEMENT 

NUMBER OF 24 HOUR PAIRED 
IMPINGEMENT COLLECTION INTERVAL COMPARISON SAMPLES COLLECTED* 

25 NOV-10 DEC 1976 Unit 1 and Unit 2 29 
and 

21 MAY~18 OCT 1977 

10 DEC 1976-13 FEB 1977 

lq MAR-12 MAY 1977 

without net deployed 

1.27 cm mesh net Unit 2 
no net at Unit 1 

1.27 cm mesh net Unit 2 
0.95 cm mesh net Unit 1 

37 

19 

·With white perch or striped bass present in samples. 

On 18 October 1977, the O.95-cm square multifilament nylon 

mesh net was deployed across the entire intake face (Figure 

VI-2) and left in place until 1 June 1978. The only major 

alterations made were the lowering (16 December 1977) and 

raising (11 April 1978) of the net to protect it from pond 

ice. 

Fish and invertebrates were collected from the screens at 

the impingement collection pit located inside the intake 

structure (Figure VI-3). An angle iron basket (63.5 x 195.8 

cm) of O.95-cm square steel mesh lined with a O.64-cm square 

mesh heavy duty nylon net bag was used to collect the 

sample. Relevant plant operating conditions, including 

Lawler. Matusky ~ Skelly Engineers 
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opera ting pumps and screens, screen wash mode, and pres

sures, as well as wash times and duration, were recorded on 

field data records. 

Fish impinged during the net evaluation study were counted 

and identified for each intake unit. Measurements of total 

length by unit were made on selected species in approxi

mately three 24-hour impingement collections per week for 

the duration of the study. When impingement collections 

were large, a random subsample was selected. 

Data from impingement collections of white perch and striped 

bass at the Bowline Point plant since 1973 were also uti

lized to evaluate the annual patterns of impingement at the 

plant. The method of sample collection and analysis of 

impinged fish at the intake was similar to that described 

above. A complete description of historical impingement 

collections can be found in Tables VI-l and VI-2. The 

periods during which a barrier net has been in place at the 

Bowline Point plant are noted in Table VI-24. 

TABLE VI-24 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

PERIODS OF BARRIER NET PEPLQYMENT 

BOWLINE POINT GENERATING STATION - 1976-1918 

PERIQP QFij6fLQYMENT 

9 APR- 8 JUL 1976 

10 DEC 1976-17 MAY 1977 

18 OCT 1911- 1 JUN 1918 

~ARRIER NET CONFIGURATION 

Preliminary Evaluation l.27-cm mesh 
deployed across Unit I and Unit 2 

Evaluation of 1.27-cm mesh in front of 
Unit 2 and 0.95-cm mesh in front of 
Unit I 

Deployment of O.95-cm mesh in front 
of Unit 1 and Unit 2 

VI-18 Lawler. Matusky Wf' Skelly Engineers 
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Comparisons were made between white perch and striped bass 

beach seine collections in Bowline Pond and impingement 

collections at the intake from 1973 through 1917. The beach 

seine utilized was a 30.5 m x 2.4 m bag seine of 0.64-cm 

mesh netting. The sampling sites and frequency of sampling 

varied between years; however, in order to maintain compara

bility of the data between years, only the beach seine catch 

per effort data from selected sites (Figure VI-I) collected 

during the day were utilized. The laboratory analysis of 

beach seine collections was similar to that described above 

for impingement collections. A more detailed description of 

field and laboratory procedures associated with these 

collections can be found in O&R 1977. 

During various phases of the barrier net study, live young

of-the-year and yearling white perch and striped bass were 

tagged by injecting colored latex into the caudal fin t such 

that fish from each release site could be identified by a 

specific color. The tagged fish were released at three 

sites located immediately outside of and at one site inside 

of the barrier net near the bottom (Figure VI-l). Impinge

ment samples were then collected at the plant intake for 

intervals of between 24 and 48 hours after release. 

(iii) Results 

(a) Impingement Abundance of White Perch and Striped Bass 
at Unit 1 and Unit 2 

The impingement abundance data for Unit 1 and Unit 2 was 

examined to determine if differences between the units could 

be detected in the presence or absence of the net. A 

significant difference ( a = 0.01) was detected between the 

abundance of impinged white perch and striped bass at 

VI-19 
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Unit 1 and Unit 2 when no barrier net was in place (Table 

VI-25). Unit 1 impinged fewer white perch and striped bass 

than Unit 2. A ratio of the mean abundance of fish col-

lected at Unit 1 divided by the mean abundance of fish 

collected at Unit 2 was calculated to provide an indication 

of the magnitude and direction of the difference between 

units. The ratio was 0.29 for white perch and 0.23 for 

striped bass. 

After the installation of the 1.27-cm mesh barrier net at 

Unit 2, more white perch and striped bass were impinged at 

Unit 1 than at Unit 2 (Table VI-25), that difference also 

being significant ( a= 0.05) for both white perch and 

striped bass. The ratio of Unit 1 mean impingement abun

dance to Unit 2 mean impingement abundance was 1.43 for 

white perch and 2.92 for striped bass. 

With the installation of the 0.95-cm mesh barrier net at 

Unit 1, the abundance of white perch and striped bass 

impinged at Unit 2 was significantly greater ( a. = 0.01) 

than Unit 1 (Table VI-25). The ratio of Unit 1 mean impinge

ment abundance to Unit 2 mean impingement abundance was 0.38 

for white perch and 0.38 for striped bass. 

(b) Comparison of Mean Total Length of White Perch and 
Striped Bass at Unit 1 and Unit 2 

An examination of mean total lengths for white perch and 

striped bass shows that before the installation of the 

l.27-cm mesh barrier net at Unit 2, the mean total length of 

fish collected was slightly greater at Unit 2 than at Unit 1 

(Figure VI-4). After the installation of the barrier net at 

Unit 2, the situation was reversed and the mean total 

lengths of white perch and striped bass collected at Unit 1 

generally exceeded the lengths of those collected on Unit 

2. 
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TABLE VI-25 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

ABUNPANCE a Qf WHIIE PERCH ANP SIRIPEpeASS 
AT UNIT 1 ANP UNIT 2 pURING BARRIER NET STUUX 

BOWLINE POINT GENERATING STATION - 1976-1977 

UNII UNIT ~ 
NET MEAN NET MEAN 

nb CONFIGURAtION ABUNPANC~ CONfIGUBATION AeUNPANCE SPECIES 

White Perch 29 No Net 

37 No Net 

19 0.95-cm 

Striped Bass 22 No Net 

37 No Net 

11 0.95-cm 

*Significant difference at = 0.05 
"Significant difference at = 0.01 

265.38 

922.13 

42.15 

21.48 

115.98 

4.32 

aNumber of fish per million cubic meters 

bNumber of paired samples 

No Net 

1.27-cm 

1.27-cm 

No Net 

1.27-cm 

1.27-cm 

ct = two sides paired t test (Snedecor and Cochran, 1974) 

915.63 

646.19 

110.66 

93.55 

39.69 

11.46 

~ 
MEAN AaDNDANCE UNIT 

~c MEAN ABUNDANCE UNIT 2 

-2.81** 0.29 

2.15* 1.43 

-5.28** 0.38 

-2.85** 0.23 

2.25* 2.92 

-3.06** 0.38 
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ORANGE AND ROCKLAND uTttmES, INC. 
en AQUATIC B:OlOGY STUDIES 

MEAN TOTAL LENGTH FOR WHITE PERCH AND STRIPED BASS 
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Only white perch were collected in sufficient numbers to 

permit a comparison between the mean lengths of fish collec

ted at Unit 1 with the 0.95-cm mesh net and at Unit 2 with 

the 1.27 cm-mesh barrier net installed. The results of this 

comparison showed that the mean total length of white perch 

was initially greater at Unit 2, although by April and May, 

little difference existed between the two units (Figure 

VI-4). 

After the nets were removed in May, the mean length of fish 

collected at both units increased, a pattern characteris

tically observed in late May through July in previous years 

(Figure VI-5). 

(c) Tagging Studies of White Perch and Striped Bass 

The total percentage recovery of all tagged fish was 20.8% 

from the study with the 1.27-cm mesh barrier net deployed in 

front of Unit 2 and 13.8% in a subsequent study with the 

0.95-cm mesh barrier net deployed in front of both Unit 1 

and 2 (Table VI-26). 

With the 1.27-cm mesh net in place at Unit 2, 60.0% of the 

total fish recaptured, had been released from the Unit 1 (no 

net) side, 18.5% from outside the central buoy and 21.5% 

from outside the net along the Unit 2 side (Table VI-26). 

Recapture from the Unit 1 release site was approximately 2.5 

times greater than from either the central buoy or the Unit 

2 release sites. 

Tagging studies conducted with the 0.95-cm mesh barrier net 

deployed in front of both Unit 1 and Unit 2 indicated that, 

23.3% of the total fish recaptured had been released just 

outside of the net while 76.7% had been released inside of 

the net at the central buoy. Of the 1148 fish released 
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TABLE VI-26 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

RECOYERX OF TAGGED FISH DURING BARRIER NET.STUDIES 

BOWLINE POINT GENERATING STATION - 1977 

I. 1.27-cm MESH BARRIER NET AT UNIT 2 AND NO NET AT UNIT 
UANIlARL1917 .. MARCH_1917: _ 3 RELEASK DATES) 

NUMBER RECAPTURED 
NUMBER NUMBER % AS A PERCENTAGE 

RELEAS~~ R~CAPTURED RECAPTURED TOTAL RECAPTURED 

UNIT 1 (NO NET) 
UNIT 2 (OUT) 
BUOY (OUT) 
TOTAL 

112 
113 
~ 
312 

39 
14 
.l2. 
65 

II. 0.95-em MESH BARRIER NET AT UNIT 1 AND UNIT 2 
(DECEMBER 1977-MAY 1978; 10 RELEASE DATES) 

34.8 
12.4 
.u...a 
20.8 

60.0 
21.5 
.l.6...5. 

100.0 

NUMBER RECAPTURED 
NUMBER NUMBER ~ AS A PERCENTAGE 

RELEASED RECAPTURED RECAPTURED TOTAL RECAPTURED 

UNIT 1 (OUT) 
UNIT 2 (OUT) 
BUOY (OUT) 

BUOY (IN) 

354 
352 
442 

m 

TOTAL (IN AND OUT) 1522 

OUT = Released outside of the net 
IN = Released inside of the net 

19 
7 

23 

ill 

210 

5.4 9.0 
2.0 3.3 
5.2 11.0 

lL3....Q. 76.7 

13.8 100.0 



outside of the net, only 49 or 4.3% were recovered as 

compared to a 43.0% recovery (161 recoveries out of 374 

released) from inside the net. 

(d) Comparison of White Perch and Striped Bass Beach Seine 
and Impingement Collections 1973-1978 and Impingement 
Collections at Indian Point 1973-1978 

A general pattern of white perch and striped bass catch 

per seine haul for beach seines in Bowline Pond is evident 

in Figure VI-6. Beach seine catches peak in the period from 

May through' October with a .general . bimodal distribution 

evident.· Two impingement peaks occur between November and 

April coincident with . the movement of young-of-the-year 

white perch and striped bass out of the shoal areas (Figure 

VI-1 and VI~8). One peak occurs in December or January and 

the other in April. It can be noted that no peak occurred 

in April of 1977, when 1.27-cm mesh andO.95-cm mesh barrier 

·nets were in place at Unit 2 and Unit 1, respectively. 

Impingement throughout the winter of 1977-1978, when the 

0.95 cm mesh barrier n~t enclosed both units, remained 

extremely low desp.ite indication from the beach seine 

catches during the previous summer of large white perch 

and striped bass year classes (Figure VI-6). 

The white perch and striped bass abundance in Haverstraw Bay 

can be further documented through impingement records of the 

Indian Point Generating Station' (km 69) (Figures VI-7,8). 

These values represent actual numbers collected per month 

at the plant. It is evident that the levels of white perch 

and striped bass im'pingement have remained similar through 

all years, although periods of· striped bass impingement have 

been more variable. 
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Simultaneous deployment of a O.95-cm mesh monofilament gill 

net and a section of O.95-cm mesh multifilament barrier net 

indicated that giUing on the multifilament net has been 

insignificant. Inspection of the net by divers as well as 

by field crews retrieving portions of the net also indicates 

that gilling or impingement is not significant. 

Clogging of the net by debris or detritus was not found to 

be a problem. Several inspections by a diver were consi

dered necessary, and weights were added as needed to insure 

that the net remained deployed on the bottom. Also, the 

diver inspected the net for holes and debris build-up. 

(iv) Discussion 

The information collected to date indicates that the deploy

ment of a barrier net at the Bowline Point plant intake 

effecti vely reduces impingement of white perch and striped 

bass. The comparison of the numbers of white perch and 

striped bass impinged at Unit 1 and Unit 2 shows that the 

barrier net effectively gu1ded fish from one unit to the 

other. Wi th no net in place at the plant intake, Unit 2 

impinged greater numbers of fish than Unit 1. Installation 

of the 1.27-cm mesh net in front of Unit 2 apparently caused 

a shift in impingement to Unit 1 by a factor of 1.4 for 

white perch and 2.9 for striped bass. When the O.95-cm mesh 

barrier net was placed in front of Unit 1, greater impinge

ment occurred at Unit 2 (Table VI-25). 

A similar pattern for mean total lengths was evident for 

white perch and striped bass collected from the two units. 

Larger fish tended to be impinged on the Unit 2 screens 

before the 1.27-cm mesh barrier net was installed at Unit 2, 
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whereas after this installation, larger fish were impinged 

at Unit 1. Once the O.95-cm mesh barrier net was in place 

at Unit 1, the Unit 1 lengths were reduced and were compar

able to the mean total lengths at Unit 2 (Figure VI-4). It 

would be expected that larger fish would generally be 

excluded from the intake. There is, however, no apparent 

trend from 1975 to 1978 data which would indicate a general 

reduct ion in the average size of the individual impinged. 

Since the majority impinged are fish in the 7-9 cm size 

range (Figure VI-5) , a quantifiable reduction in average 

size would be difficult to detect. More likely, a random 

portion of the fish population will get under or over the 

net. 

The results of the tagging studies indicate that during the 

evaluation of the 1.27-cm mesh barrier net at Unit 2, 2.5 

times more fish were recovered of those released at Unit 1 

than those released at the central buoy or outside of the 

net (Table VI-26). After the O.95-cm mesh barrier net was 

deployed in front of Unit 1 and Unit 2, approximately ten 

times more fish released inside the net were recovered than 

those released outside of the net. 

A comparison of the historical pattern of white perch and 

striped bass impingement at the intake and the catch per 

effort of these species in Bowline Pond beach seines indi

cates that peak seine catches occurred between the months of 

May and October, while impingement rates peaked in December 

or January and April (Figure VI-6, VI-7, and VI-8). The 

deployment of the 1.27-cm mesh net at Unit 2 and the O.95-cm 

mesh net at Unit 1 may have caused the reduction in the 

characteristic impingement peak in April 1977. The place

ment of the O.95-cm mesh net at Unit 1 and Unit 2 in 1977 
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and 1978 most probably explains the lack of a large impinge

ment peak for both white perch and striped bass in December 

1977 or January and April 1978. From the catch per seine 

haul in Bowline Pond beach seines during 1975, 1976, and 

1977, it is evident that the near field abundance levels 

have been variable in each year, with the 1977 catch per 

unit effort being the highest on record. 

Examination of the Indian Point plant impingement data 

indicates that the white perch and striped bass impingement 

rates have also been variable since 1973. The white perch 

impingement rates for the winters of 1976-1977 and 1977-1978 

and the striped bass impingement rates for the winter of 

1977-1978 would indicate that those year classes were large. 

It is evident from this data that striped bass and white 

perch abundance was high in Haverstraw Bay throughout the 

study period although the white perch and striped bass 

impingement collections at the Bowline Point plant during 

deployment of the barrier net in 1978 were the lowest 

recorded rates. 

Water velocities through the net have been measured and 

found to be lower than the velocities in the immediate 

vicinity of the traveling screens. It is therefore probable 

that in such low water velocities fish would be capable of 

detecting and avoiding the barrier net. Therefore deploy

ment of the net at an angle to the current directs the fish 

away from the face of the intake. 

The barrier net has been demonstrated to be a cost effective 

method of reducing the impingement rate at the Bowline Point 

Generating Station. The reduction in such rates would 

result in a considerable reduction in the total annual 

impingement of white perch and striped bass. 
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D. SUMMARY 

Many factors must be considered before attempting to interpret the 

data collected. Sampling frequency can be expected to affect the 

final impingement estimates, and the range of frequencies employed 

in the five years of impingement sampling has been great (Table 

VI-27). During 1977, 37% of the days were sampled for impingement; 

the percentage of the total plant flow sampled for this period was 

34% (Table VI-27). High percentages of days and flows were sampled 

as a result of extra sampling conducted to evaluate the performance 

of the barrier net. 

Impingement sampling has been stratified by time in an attempt to 

provide weekly estimates. While the days selected for impingement 

sampling were not initially chosen at random, the events occurring 

in the river which influence the impingement process are not known 

to be related in any way to the sequence of calendar days. 

Screen collect ion efficiency was addressed in 1976 and 1977 with 

preliminary indications of high collection efficiencies, possibly 

with seasonal variation. Late fall/early winter samples provided 

lower return efficiencies, while winter and spring collections 

consistently produced high return efficiencies. 

The impingement process has been found to be selective on the 

younger fish, primarily fish in their first year. Although the 

impingement rate has varied by season and year, there has been a 

decrease in the impingement rate from the first full year of 

operation (1975). 

Relative species abundance has remained relatively stable throughout 

the past five years of plant operation. White perch consistently 

are the dominant species impinged, followed by an assemblage of 

rainbow smelt, striped bass, and blueback herring. 
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1913 1914 
TOTAL TOTAL PERCENT TOTAL TOTAL 
PLANT FLOW OF FLOW PLANT FLOW 

MQNlli fL.Qii' ,sAM~!,~J;!' SAMfL.E!:! FL.Qii' SAH~!.r.:tl' 

JAN 51.4690 9.0670 15.8 53.4540 5.1669 
FEB 45.1130 3.8156 8.3 38.5292 1.1223 
MAR 15.5009 0.8312 5.4 53.3383 5.1669 
APR ~1.6698 3.8213 1.4 61.6821 4.4048 
MAY 62.4725 4.4811 1.2 31.1333 5.1669 
JUN 41.3622 3.6841 8.9 16.9419 13.8643 
JUL 50.3583 6.8884 13.1 100.9614 13.1256 
AUG 59.9443 4.9285 8.2 108.3988 14.3156 
SEP 60.0243 14.3027 23.8 117.8748 11.9118 
OCT 64.8816 4.1862 6.5 126.0721 20.2464 
NOV 52.6014 6.2193 11.9 87.2041 11.8829 
DEC 48.4107 3.8153 7.9 106.5984 13.5012 

TOTAL 610.4080 66.1073 10.8 962.7890 120.4756 

'Million cubic meters 

[ (~ I: ( [ ( ( 

TABLE VI-27 

ORANGE AND ROCKLAND UTILITIES, INC. 

BOWLINE POINT GENERATING STATION - 1973-1977 

TOTAL FLOW SAHPLED PER MONTH. TOTAL PLANT FLOW 
PER MONTH AND PERCENTAGE SAMPLED 

1915 
PERCENT TOTAL TOTAL PERCENT TOTAL 
OF FLOW PLANT FLOW OF FLOW PLANT 
SAM~L.!:;J;! fL.Qji' SAMEL.EU' SAMEL.E!:! fLOW' 

9.1 92.8911 18.1846 19.6 41.6958 
4.5 15.6405 8.9566 11.8 40.1211 
9.1 81.3466 11.2289 13.8 53.2126 
1.1 84.0451 12.8402 15.3 83.0424 

16.3 54.5196 5.6809 10.4 86.8466 
18.0 81.3308 9.3501 11.5 81.8168 
13.0 93.8066 15.3li63 16.11 106.0241 
13.2 105.5163 10.1666 9.6 95.5260 
10.1 102.7738 13.7562 13.4 98.6509 
16.1 51.5201 10.3339 18.0 45.9494 
13.6 51.6698 6.9132 13.4 53.9931 
12.1 88.2077 13.4825 15.2 87.2888 

12.5 969.3886 136.2400 14.0 886.2282 

[ [ ( [ [ ([ 

1976 1217 
TOTAL PERCENT TOTAL TOTAL PERCENT 

FLOW OF FLOW PLANT FLOW OF FLOW 
SAHfL.E!:!' SAMfL.EJ;! FLQ!!!' SAHfL.E!:!1 ,sAHfL.E!:! 

5.1004 12.0 84.9255 61.6954 12.6 
5.5155 13.1 18.4420 30.8866 39.4 

11.8528 22.2 85.8366 32.1386 38.1 
34.5982 41.1 86.4595 22.4497 26.0 
19.2351 22.1 93.2592 38.7829 li1.6 
23.5288 26.8 19.4529 33.3916 42.0 
10.3188 9.7 64.2612 8.1522 12.7 
13.0408 13.7 111.8625 19.8419 16.8 
15.8911 16.1 86.3295 5.4554 6.3 
10.4905 22.8 103.4411 42.1740 41.4 
37.2253 68.9 84.0606 28.0150 33.3 
61.3807 70.3 86.3933 36.2086 41.9 

248.7780 24.2 1050.7239 360.4039 34.3 

[ L [ ( [ [ 



BIBLIOGRAPHY 

. 
American Public Health Association (APHA). 1975. Standard methods 

for the examination of water and wastewater. 14th ed. Amer. 
Public Health Assoc., Amer. Water Works Assoc. and Water Pollut. 
Contr. Fed., Washington, D.C. 

Hi Ie, R. 1948. A monograph for the computation of the growth 
of fish from scale measurements. Trans. Amer. Fish. Soc. 
78:156-162. 

Lawler, Matusky & Skelly Engineers. 1974. 1973 Hudson River 
aquatic ecology studies - Bowline Point and Lovett Generating 
Stations. Prepared for Orange and Rockland Utilities, Inc. 

Lawler, Matusky & Skelly Engineers. 1975. 1974 Hudson River 
aquatic ecology studies - Bowline Point and Lovett Generating 
Stations. Prepared for Orange and Rockland Utili ties, Inc. 

Lawler, Matusky & Skelly Engineers. 1976. 1975 Hudson River 
aquatic ecology studies - Bowline Point and Lovett Generating 
Stations. Prepared for Orange and Rockland Utilities, Inc. 

Lawler, Matusky & Skelly Engioneers. 1971. 1976 Hudson River 
aquatic ecology studies - Bowline Point and Lovett Generating 
Stations. Prepared for Orange and Rockland Utilities, Inc. 

McFadden, J. T • (ed.) 1977 • Influence of Indian Point Unit 2 and 
other steam electric generating plants on the Hudson River 
Estuary, with emphasis on striped bass and other fish popu
lations. Prepared for Consolidated Edison Company of New York 
Inc. 

McFadden, J. T. and J. P. Lawler. 1977. Supplement I to influence 
of Indian Point Unit 2 and other steam electric generating 
plants on the Hudson River Estuary, with emphasis on striped 
bass and other fish populations. Prepared for Consolidated 
Edison Company of New York, Inc. 

New York State Department of Environmental Conservation (NYSDEC). 
Official compilation of codes, rules and regulations. Environ. 
Rept.861:0501-0509. 

Orange and Rockland Utili ties, Inc. [O&R ] • 1977. Bowline Point 
Generating Station: Near-field effects of once-through cooling 
system operation on Hudson River biota. Orange and Rockland 
Utilities, Inc., Spring Valley, N.Y. 

Quirk, Lawler & Matusky Engineers. 1974 Hudson River aquatic 
ecology studies at Bowline - Bowline Unit 1 pre-operational 
studies. Prepared for Orange and Rockland Utilities, Inc. 

Lawler, Matusky ffif' ~>kel1y Engineers 



BIBLIOGRAPHY 
(Continued) 

Sawyer, C. 1966. Basic concepts of eutrophication. J. Water 
Pollut. Contr. Fed. 38(5):737-744. 

U.S. Environmental Protection Agency. 1974. Methods for chemical 
analysis of water and wastes. Environmental monitoring and 
support lab., Cincinnati. EPA 625/6-74-003. 

Lawler. Matusky i&' Skelly Engineers 



L 

L 

L... 

L 

L 

.---. 



.. 

".". ;: 

1< '," 

. I 
.J 

J 
J 
J. 
J' 
"J 

J 
"J 

J 
" J 

J' 
J 
J 

',J 
~ , 





------------------------------------------------------------------

LOVETT GENERATING STATION 
ENTRAINMENT ABUNDANCE 

STUDIES 

1977 ANNUAL REPORT 

Prepared for 

Orange and Rockland Utilities, Inc. 
One Blue Hill Plaza 

Pearl River, New York 10965 

Prepared by 

Ecological Analysts, Inc. 
R.D. 2 Goshen Turnpike 

Middletown, New York 10940 

August 1978 

Report ORU74D3 



CONTENTS 

1. INTRODUCTION 

2. SUMMARY 

3. METHODS AND MATERIALS 

3. 1 CONTINUOUS AUTOMATED SAMPLING SYSTEM 
3.2 SAMPLE PROCESSING 

4. RESULTS AND DISCUSSION 

4.1 SPECIES COMPOSITION AND ABUNDANCE 

4.1.1 Selected Species 

REFERENCES 

I 

Page 

1-1 

2-1 

3-1 

3-1 
3-1 

4-1 

4-1 

4-1 



Number 

1-1 

3-1 

4-1 

4-2 

LIST OF FIGURES 

Title 

Schematic diagram of the intake and discharge locations at the 
Lovett plant. 

Schematic diagram of the automated abundance sampler. 

Daily densities of fish larvae and juveniles collected at the 
Lovett plant discharge during 1977. 

Length-frequency distributions of fish larvae collected at the 
Lovett plant Unit 5 discharge, 26 May - 30 August 1977. 



Number 

3-1 

3-2 

4-1 

4-2 

4-3 

4-4 

4-5 

4-6 

4-7 

4-8 

4-9 

4-10 

LIST OF TABLES 

Title 

Summary of primary changes in the entrainment abundance sampling 
program at the Lovett plant between 1975 and 1977. 

List of primary literature sources used in laboratory identifica
tion of ichthyoplankton. 

Number and percent composition by life stage of ichthyoplankton 
collected during sampling at the Lovett plant discharge, 1977. 

Density of bay anchovy by sample and life stage in 24-hour entrain
ment collections from the Lovett plant discharge during 1977. 

Bay anchovy length-frequency distribution and mean, range, and 
standard deviation of lengths on a weekly basis for pump collec
tions at the Lovett plant discharge, 1977. 

Density of clupeids by sample and life stage in 24-hour entrain
ment collections from the Lovett plant discharge during 1977. 

Clupeid length-frequency distribution and mean, range, and stan
dard deviation of lengths on a weekly basis for pump collections 
at the Lovett plant discharge, 1977. 

Density of white perch by sample and life stage in 24-hour entrain
ment collections from the Lovett plant discharge during 1977. 

White perch length-frequency distribution and mean, range, and 
standard deviation of lengths on a weekly basis for pump collec
tions at the Lovett plant discharge, 1977. 

Density of striped bass by sample and life stage in 24-hour entrain
ment collections from the Lovett plant discharge during 1977. 

Striped bass length-frequency distribution and mean, range, and 
standard deviation of lengths on a weekly basis for pump collec
tions at the Lovett plant discharge, 1977. 

Density of Atlantic tomcod by sample and life stage in 24-hour 
entrainment collections from the Lovett plant discharge during 1977. 



CHAPTER 1: INTRODUCTION 

The Lovett Generating Station is located on the west bank of the Hudson River 
estuary 67.5 km eMF 40.5) north of the southern tip of Manhattan. The river 
is 1.2 km wide and has a cross-sectional area of 15,000 m2 in the vicinity of 
the Lovett plant. The Lovett plant is a five-unit, fossil-fueled steam elec
tric generating plant with a total generating capability of 501 MWe. Unit 1 
(19 MWe) became operational in February 1949, Unit 2 (20 MWe) in July 1951, 
Unit 3 (63 MWe) in March 1955, Unit 4 (197 MWe) in May 1966, and Unit 5 
(202 MWe) in April 1969. The intake structure for each unit includes bar 

. trash racks, vertical traveling screens, and two circulating water pumps. 
The maximum cooling water flow is 20 m3/sec (316,000 gpm). Cooling water for 
each unit is drawn directly from the river. After passing through the con
densers, the cooling water is discharged into the river at the shoreline 
(Figure 1-1). 

Entrainment studies were conducted at the Lovett plant to identify and enu
merate the ichthyoplankton populations entrained in the plant cooling water 
system. These studies were also deSigned to quantify the seasonal densities, 
species and life stage composition, and length-frequency distribution of en
trained fish. Special emphasis was placed on striped bass (Marone saxati1is), 
white perch (~. americana), Atlantic tomcod (Microgadus tomcod), bay anchovy 
(Anchoa mitchi11i), and members of the clupeid family such as American shad 
(!losa sapidissima), alewife (!losa pseudoharengus), and blueback herring 
(A10sa aestivalis». 

Because Units 4 and 5 are similar and account for a major portion of the gen
erating capability of the Lovett plant, the Unit 5 discharge (which is more 
accessible) was used for sampling during 1977. Two 24-hour samples were col
lected weekly between 26 May and 30 August to provide entrainment abundance 
data during the spring and summer spawning seasons in the Hudson River. Con-
tinuous 24-hour sampling also permitted quantification of species which in
frequently occurred in entrainment collections. The sampling season was 
scheduled to begin in February but was delayed because of a scheduled Unit 5 
shutdown. 

Physiochemical variables such as temperature and conductivity can influence 
the temporal and spatial occurrence of ichthyoplankton. The seasonal ambient 
river temperature profile is typical of a temperate estuary. Since the Lovett 
plant is located in the transitional portion of the estuary, conductivity is 
variable depending on freshwater flow and tidal mixing. 
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CHAPTER 2: SUMMARY 

Ichthyoplankton entrainment abundance was examined by means of an automated 
pump system at the Unit 5 discharge at the Lovett Generating Station. Bay 
anchovy larvae were the most abundant taxa collected (77.5 percent), and when 
combined with clupeids, white perch, and striped bass these species accounted 
for 92.6 percent of all collections. 

Peak larval abundance for bay anchovy occurred in mid-July although abundance 
was relatively high from mid-June through early August. Peak white perch 

. abundance occurred on 2 June. Striped bass larvae abundance peaked during 
the first half of June while peak juvenile abundance was observed in late 
June. Maximum concentrations of clupeids were observed on the first sample 
date, 26 May. 

The length-frequency distributions of the four major groups of ichthyoplank
ton entrained at the Lovett plant were variable. White perch and bay anchovy 
exhibited bimodal peaks. The majority of the entrained organisms in the four 
most abundant groups were between 3.0 and 18.0 mm. 
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CHAPTER 3: METHODS AND MATERIALS 

The studies described in this report represent the third year of abundance 
sampling by Ecological Analysts, Inc. for ichthyoplankton entrained at the 
Lovett plant. Several changes in sampling gear and frequency were initiated 
between 1975 and 1977 and are summarized in Table 3-1. These changes primar
ily reflect increased sampling effort during the period of peak abundance and 
development of an automated sampling pump system used at the Unit 5 discharge. 

3.1 CONTINUOUS AUTOMATED SAMPLING SYSTEM 

Samples were collected from the Lovett Unit 5 discharge canal using the auto
mated abundance sampler (Figure 3-1). Water was pumped into the system using 
a 7.6-cm (3-in.) electric pump which collected water via a line inserted to 
a depth of 1.5 m in the discharge canal. Samples were collected for 24 con
tinuous hours in a tank-net system, composed of an inverted 505-~ mesh plank
ton net mounted in a tank 1.0 m in diameter and 1.2 m in depth. The pump au
tomatically shut down every hour while the net rinsed. This rinse cycle 
lasted approximately 2 minutes. After each rinse, the sample was concen
trated in a secondary unit. The concentrated sample was then collected in a 
cylindrical cod-end container and refrigerated at 0-1 C until the end of the 
sampling period. After each 24-hour sample was terminated, the sample was 
promptly transferred to a labeled 800-ml glass jar and preserved with 10 per
cent formalin. Sample volumes were measured with a calibrated 7.6-cm (3-in.) 
inline flowmeter. Sample duration and number of cycles were automatically 
registered by a mechanical recorder; 24-hour samples were a composite of 24 
one-hour samples. Water quality analyses were performed at the initiation 
and termination of each 24-hour sample to monitor ambient water temperature, 
conductivity, dissolved oxygen, and pH. 

3.2 SAMPLE PROCESSING 

Samples were preserved onsite in separate 800-ml glass jars with 10 percent 
formalin and transported to laboratory facilities for initial work-up and 
quality control analysis. In the lab, samples were transferred to blackened 
pyrex trays, sorted, and enumerated by life stage. Ichthyoplankton specimens 
were removed from each sample, placed in vials according to life stage and 
preserved with 5 percent formalin. Each specimen from the vials was identi
fied to the family or species level with emphasis on the most abundant spe
cies. Owing to the extreme difficulty involved in differentiating the early 
life stages of alewife and blueback herring, these two species have been 
grouped under the name clupeids. American shad and other species in the fam
ily Clupeidae were identified to the species level. Identification was fa
cilitated by available literature (Table 3-2) and an ichthyoplankton refer
ence collection. 

The identification of rare or unusual specimens was verified by an ichthyo
plankton taxonomy specialist. Length was measured on selected samples and 
species. Both sorting and identification were subjected to quality control 
procedures (proportion defective analysis). This is an acceptance sampling 
procedure which selects 7 out of 50 samples at random for rework. The proce
dure provides an average outgoing quality level (AOQL) of no more than 10 
percent error rate. 

3-1 



TABLE 3-1 SUMMARY OF PRIMARY CHANGES IN THE ENTRAINMENT ABUNDANCE SAMPLING PROGRAM AT THE 
LOVETT PLANT BETWEEN 1915 AND 1911 

Sampling Sampling 
Year Station Device Season 

1915 Intake 500-11 nets FEB-SEP 

1916 Intake 505-11 nets MAR-SEP 

Intake Pump-Net FEB 

Discharge 505-11 net FEB 

1911 Discharge Auto-sampler MAY-AUG 
(3 ...;in. pump) 

(a) N,S,M,S - noon, sunset, midnight, sunrise. 
(b) S,M.B - surface, middle, bottom. 

Diel(a) 
Sample 

Frequency Duration SamPlf 
of Samples SamE1in~ (min) ~th b) 

1 day/week N,S,M,S 5-90(c) S-M-B 

1 day/week N,S,M,S 30 Concurrent 
S-M-B 

1 day/week N,S,M,S 30 Consecutive 
S-M-B 

1 day/week N,S,M,S 30 0 

2 day/week 2ll hr 0 

(c) Sample duration was changed during the early part of 1915 to determine optimal duration 
which would minimize net clogging and maximize sample volume. 
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TABLE 3-2 LIST OF PRIMARY LITERATURE SOURCES USED IN 
LABORATORY IDENTIFICATION OF ICHTHYOPLANKTON 

Chambers et ale 1969 
Cianci 1969 
Mansueti and Hardy 1967 
Scotton et ale 1973 
Leim 1924 
Lippson and Moran 1974 
Hildebrand and Schroeder 1928 
Bigelow and Schroeder 1953 
Booth 1967 
Mansueti 1958 
Bayless 1972 
Doroshev 1970 
Rathjen and Miller 1957 
Dovel and Edmonds 1971 
Krester 1968 
Bath 1974 
Wang and Kernehan (in press) 



CHAPTER 4: RESULTS AND DISCUSSION 

4.1 SPECIES COMPOSITION AND ABUNDANCE 

Entrainment abundance and species composition were determined from the 24-
hour samples collected at the discharge. Bay anchovy larvae accounted for 
77.5 percent of all ichthyoplankton entrained during the 1977 sampling season 
(Table 4-1). The next three most abundant groups were clupeids, white perch, 
and striped bass. There were no Atlantic tomcod collected as a result of the 
delayed start of sampling while Unit 5 was out of service. Species and life 

. stage abundance were comparable with those observed in 1975 and 1976 (Ecolog
ical Analysts 1976, 1977). 

4.1.1 Selected Species 

4.1.1.1 Bay Anchovy 

Bay anchovy spawn throughout the summer and larvae were collected in rela
tively high numbers from late June through August (Table 4-2). Densities 
were variable throughout this period (Figure 4-1); however, peak concentra
tions were observed on 13 July (1,392/1,000 m3). Larvae collected during 
this period ranged from 3 to 27 mm in length, although 52.0 percent of those 
measured were between 6 and 14 mm (Figure 4-2, Table 4-3). The variability 
observed in bay anchovy larval density and length distribution reflects the 
extended spawning season and the effect of salt-front movement on spawning 
location and larval distribution (Orange and Rockland Utilities 1978). 

4.1.1.2 Clupeids 

Members of the clupeid family (alewife and blueback herring) spawn primarily 
in the freshwater north of the Lovett site. The maximum concentrations were 
53 larvae per 1,000 m3 for the Lovett plant. Spawning of these two clupeids 
overlap temporally from April through June in the Hudson River. Clupeids 
were present in the May sample, and were collected through June (Figure 4-1, 
Table 4-4). Clupeid eggs were collected on 26 May at a density of 
855/1,000 m3. Maximum density of post-yolk-sac larvae also occurred on 26 
May. Clupeid larvae collected ranged from 3 to 18 mm in length. There were 
not enough larvae collected to draw any conclusions from length-frequency 
distribution analysis (Figure 4-2, Table 4-5). No American shad were 
collected. 

4.1.1.3 White Perch 

White perch generally spawn in the Hudson River during May and June. Eggs 
were collected from 26 May to 9 June, with a maximum density of 14/1,000 m3 
occurring on 26 May. Post-yolk-sac larvae peaked on 2 June at a denSity of 
75/1,000 m3 (Figure 4-1, Table 4-6), and were collected until 13 July. White 
perch juveniles first appeared at the end of June, and were present in abun
dance collections until the end of July. White perch collected during this 
period ranged from 3 to 46 mm but larvae between 12.0 and 14.9 mm composed 
38.0 percent of those measured (Figure 4-2, Table 4-7). 
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TABLE 4-1 NUMBER AND PERCENT COMPOSITION BY LIFE STAGE OF ICHTHYOPLANKTON 
COLLECTED DURING SAMPLING AT THE LOVETT PLANT DISCHARGE, 1977 

Number Percent 
Species Life Stage(a) Collected Composi tion 

Bay anchovy LAR 5,230 77.5 
Clupeids EGG 686 10.2 
Unidentified* LAR 402 6.0 
White perch LAR 93 1.4 

. Striped bass LAR 66 1.0 
Bay anchovy EGG 56 0.8 
Clupeids LAR 41 0.6 
Silversides LAR 40 0.6 
Morone spp. LAR 26 0.4 
Striped bass JUV 24 0.4 
White perch EGG 12 0.2 
Hogchoker LAR 12 0.2 
White perch JUV 9 0.1 
Northern pipefish JUV 9 0.1 
Minnows LAR 6 o . 1 
American eel JUV 5 0.1 
Sunfishes LAR 4 0.1 
Unidentified * EGG 4 0.1 
Unidentified EGG 4 0.1 
Tessellated darter YSL 3 0.0 
Bay anchovy JUV 3 0.0 
Rainbow smelt JUV 2 0.0 
Killifishes YSL 1 0.0 
Morone spp. JUV 1 0.0 
Minnows YSL 1 0.0 
Rough silverside EGG 1 0.0 
Striped bass YSL 0.0 
Tessellated darter LAR 1 0.0 
Hogchoker YSL 1 0.0 
Weakfish LAR 1 0.0 

(a): EGG = Egg; LAR = Larvae; YSL = Yolk-Sac-Larvae; JUV = Juvenile. 

Note: * indicates that organisms were damaged; greater than 70 percent of 
the damaged larvae occurred during the period of peak bay anchovy 
abundance. Abundance of other species collected in samples during 
this period was very low. Prior to 6 July Morone and clupeids 
were also abundant and the remaining damaged larvae were collected 
throughout this period. 



TABLE 4-2 DENSITY OF BAY ANCHOVY BY SAMPLE AND LIFE STAGE IN 24-HOUR ENTRAINMENT COLLECTIONS FROM THE 
LOVETT PLANT DISCHARGE DURING 1977 

Densitr (No./l I OOO m3) 
Sample Total 

Time(a) Tide Temperature Conductivity Volume Yolk-Sac (Excluding 
Date i!l!:L. ~ (C) ( l-Who) ..Jd ~ Larvae Larvae Juveniles Eggs) 

26 MAY 1155 20.4 160 790.40 0.0 0.0 0.0 0.0 0.0 
2 JUN 2000 22.0 53.70 0.0 0.0 0.0 0.0 0.0 
8 JUN 1530 0.0 358.70 0.0 0.0 0.0 0.0 0.0 
9 JUN 1321 302.10 0.0 0.0 0.0 0.0 0.0 

11 JUN 1200 21.8 6,120 364.50 0.0 0.0 2.1 0.0 2.7 
28 JUN 1256 -0.4 24.1 5,180 998.10 0.0 0.0 190.4 0.0 190.4 
29 JON 1305 21.2 5,480 981.90 0.0 0.0 339.1 0.0 339.1 
5 JUL 11112 -0.8 26.7 2,700 921.30 0.0 0.0 175.8 0.0 175.8 
6 JUL 1212 -0.6 27.9 3,010 882.10 0.0 0.0 1111.0 0.0 417 .0 

12 JUL 0950 23.1 5,550 901.00 3.3 0.0 750.8 0.0 150.8 
13 JUL 0940 25.0 1,000 8511.110 5.9 0.0 1,391.6 0.0 1,391.6 
20 JUL 1120 -0.6 763.70 0.0 0.0 665.2 1.3 666.5 
21 JUL 1740 -0.11 776.00 0.0 0.0 281~0 0.0 281.0 
25 JUL 1810 28.8 3,9110 692.50 0.0 0.0 810.1 0.0 810.1 
26 JUL 1652 -0.11 28.8 5,060 761.90 0.0 0;0 206.1 1.3 207.4 

II AUG 1542 0.1 27.11 6,000 744.10 0.0 0.0 116.8 0.0 116.8 
8 AUG 1055 -0.7 29.8 5,520 714.30 0.0 0.0 191.8 1.4 193.2 
9 AUG 1500 29.8 5,520 619.10 16.2 0.0 558.8 0.0 558.8 

15 AUG 1650 -0.9 629.60 42.9 0.0 35.0 0.0 35.0 
16 AUG 1655 -0.1 618.70 10.3 0.0 811.0 0.0 811.0 
22 AUG 1535 -0.6 27.0 5,020 730.30 0.0 0.0 15.0 0.0 15.0 
23 AUG 1625 -0.1 21.0 5,020 642.60 0.0 0.0 73.1 0.0 73.1 
29 AUG 1122 0.0 21.1 4,880 6711.70 0.0 0.0 86.0 0.0 86.0 
30 AUG 1125 0.1 21.1 4,880 723.60 0.0 0.0 26.2 0.0 26.2 

( a) Start time of sample. 

Note: Dashes indicate data not available. 
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TABLE 4-3 BAY ANCHOVY LENGTH-FREQUENCY DISTRIBUTION AND MEAN, RANGE, AND STANDARD DEVIATION OF LENGTHS ON A 
WEEKLY BASIS FOR PUMP COLLECTIONS AT THE LOVETT PLANT DISCHARGE, 1977 

Length Intervals (rom) 
00.0- 03.0- 06.0- 09.0- 12.0- 15.0- 18.0- 21.0- Ranl5e 

Date .J! X SD 02.9 05.9 08.9 1l:.L ~ .!l.:.L 20.9 23.9 21t.O+ Min Med Max 

26 MAY 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
2 JUN 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
9 JUN 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

17 JUN 1 6.0 0.0 0 0 1 0 0 0 0 0 0 6.0 6.0 6.0 
29 JUN 50 7.8 5.1 0 23 12 2 5 5 3 0 0 3.0 6.0 20.0 

6 JUL 50 12.1 4.9 0 0 11 9 8 7 5 It 0 6.0 11.0 22.0 
13 JUL 50 13.5 1t.2 0 2 It 7 20 10 II 1 2 11.0 llt.O 211.0 
21 JUL 26 111 .2 3.7 0 0 2 3 10 7 2 2 0 8.0 111.0 22.0 
26 JUL 30 10.8 5.5 0 2 11 5 7 1 1 2 1 5.0 9.5 27.0 

It AUG 25 13.6 3.8 0 0 4 2 9 7 1 2 0 7.0 llt.O 22.0 
9 AUG 28 14.6 4.6 0 0 3 6 5 4 7 3 0 6.0 14.5 22.0 

16 AUG 7 11.0 6.1 0 1 1 3 1 0 0 0 1 5.0 9.0 25.0 
23 AUG 32 8.8 3.9 0 2 18 5 II 2 0 1 0 5.0 7.0 22.0 
30 AUG 8 10.6 5.8 0 0 5 0 2 0 0 0 1 6.0 7.5 211.0 

Note: N = number of lengths; X = mean length; SD = standard deviation; Min = shortest length; Mad = median length; 
Max = greatest length. 



TABLE 4-4 DENSITY OF CLUPEIDS BY SAMPLE AND LIFE STAGE IN 24-HOUR ENTRAINMENT COLLECTIONS FROM THE 
LOVETT PLANT DISCHARGE DURING 1977 

Densitr (No./1 1000 m3) 

Ti.me(a) 
Sample Total 

Tide Temperature Conductivity Volume Yolk-Sac (Excluding 
~ ~ .!&. (e) (ltnho) ~ ~ Larva~ LjlrvCi!J .Jllv~lli1es Eggs) 

26 MAY 1155 20.11 160 190.110 855.3 0.0 53.1 0.0 53.1 
2 JUN 2000 -0.9 22.0 53.10 0.0 0.0 37.2 0.0 37.2 
8 JUN 1530 0.0 358.10 0.0 0.0 0.0 0.0 0.0 
9 JUN 1321 302.10 0.0 0.0 39.7 0.0 39.1 

11 JUN 1200 21.8 6,120 3611.50 27 .11 0.0 21.9 0.0 21.9 
28 JUN 1256 -0.11 211.1 5,780 998.10 0.0 0.0 1.0 0.0 1.0 
29 JUN 1305 21.2 5,1180 981.90 0.0 0.0 1.0 0.0 1.0 

5 JUL 11112 -0.8 26.1 2,100 921.30 0.0 0.0 0.0 0.0 0.0 
6 JUL 1212 -0.6 21.9 3,010 882.10 0.0 '0.0 0.0 0.0 0.0 

12 JUL 0950 23.1 5,550 901.00 0.0 0.0 0.0 0.0 0.0 
13 JUL 09110 25.0 7,000 8511.1J0 0.0 0.0 0.0 0.0 0.0 
20 JUL 1720 -0.6 763.70 0.0 0.0 0.0 0.0 0.0 
21 JUL 17110 -O.IJ 716.00 0.0 0.0 0.0 0.0 0.0 
25 JUL 1810 28.8 3,9110 692.50 0.0 0.0 0.0 0.0 0.0 
26 JUL 1652 -O.IJ 28.8 5,060 161.90 0.0 0.0 0.0 0.0 0.0 

IJ AUG 151J2 0.1 27.11 6,000 71J1J.70 0.0 0.0 0.0 0.0 0.0 
8 AUG 1055 -0.7 29.8 5,520 1111.30 0.0 0.0 0.0 0.0 0.0 
9 AUG 1500 29.8 5,520 619.10 0.0 0.0 0.0 0.0 0.0 

15 AUG 1650 -0.9 629.60 0.0 0.0 0.0 0.0 0.0 
16 AUG 1655 -0.7 678.70 0.0 0.0 0.0 0.0 0.0 
22 AUG 1535 -0.6 27.0 5,020 730.30 0.0 0.0 0.0 0.0 0.0 
23 AUG 1625 -0.1 27.0 5,020 61J2.60 0.0 0.0 0.0 0.0 0.0 
29 AUG 1122 0.0 27.7 4,880 6711.70 0.0 0.0 0.0 0.0 0.0 
30 AUG 1125 0.1 27.7 1J,880 723.60 0.0 0.0 0.0 0.0 0.0 

(a) Sample start time. 

Note: Dashes indicate data not available. 



TABLE 4-5 CLUPEID LENGTH-FREQUENCY DISTRIBUTION AND MEAN, RANGE, AND STANDARD DEVIATION OF LENGTHS ON A 
WEEKLY BASIS FOR PUMP COLLECTIONS AT THE LOVETT PLANT DISCHARGE, 1977 

Len~th Intervals (mm) 
00.0- 03.0- 06.0- 09.0- 12.0- 15.0- 18.0- 21.0- Ranfie 

Date N _X_ SO 02.9 05.9 08.9 .1l:..L ~ ..!L..2.... 20.9 23.9 24.0+ Min Mad Max 

26 MAY 2 6.0 1.0 0 0 0 0 0 0 0 5.0 6.0 7.0 
2 JUN 1 11.0 0.0 0 0 0 1 0 0 0 0 0 11.0 11.0 11.0 
9 JUN 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

17 JUN 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
29 JUN 2 10.5 1.5 0 0 0 1 1 0 0 0 0 9.0 10.5 12.0 

6 JUL 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
13 JUL 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
21 JUL 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
26 JUL 6 12.0 5.9 0 2 0 0 1 1 2 0 0 3.0 14.0 18.0 

4 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
9 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

16 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
23 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
30 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

Note: N : number of lengths; X = mean length; SD = standard deviation; Min = shortest length; Med : median length; 
Max = greatest length. 



TABLE 4-6 DENSITY OF WHITE PERCH BY SAMPLE AND LIFE STAGE IN 24-HOUR ENTRAINMENT COLLECTIONS FROM THE 
LOVETT PLANT DISCHARGE DURING 1977 

Densitl (No./1 1000 m3) 

Time(a) 
Sample Total 

Tide Temperature Conductivity VOl~me Yolk-Sac (Excluding 
~ 1hr.L ~ (e) ( j.lUho) ~ ~ Larvae Larvae Juveniles ~s) 

26 MAY 1155 20.11 160 190.110 13.9 0.0 11.1 0.0 11.1 
2 JUN 2000 -0.9 22.0 53.10 0.0 0.0 111.5 0.0 111.5 
8 JUN 1530 0.0 358.10 0.0 0.0 0.0 0.0 0.0 
9 JUN 1321 302.10 3.3 0.0 3.3 0.0 3.3 

11 JUN 1200 21.6 6,120 3611.50 0.0 0.0 0.0 0.0 0.0 
28 JUN 1256 -0.11 211 .1 5,180 998.10 0.0 0.0 11.0 2.0 19.0 
29 JUN 1305 21.2 5,1160 96,.90 0.0 0.0 11.3 11.1 21.11 
5 JUL 11112 -0.8 26.1 2,700, 921.30 0.0 0.0 23.9 1.1 25.0 
6 JUL 1212 -0.6 21.9 3,010 682.10 0.0 0.0 111.7 0.0 111.7 

12 JUL 0950 23.1 5,550 907.00 0.0 0.0 3.3 0.0 3.3 
13 JUL 09110 25.0 7,000 8511.110 0.0 0.0 2.3 0.0 2.3 
20 JUL 1720 -0.6 763.10 0.0 0.0 0.0 0.0 0.0 
21 JUL 17110 -0.11 116.00 0.0 0.0 0.0 1.3 1.3 
25 JUL 1810 28.8 3,9110 692.50 0.0 0.0 0.0 0.0 0.0 
26 JUL 1652 -0.4 26.8 5,060 161.90 0.0 0.0 0.0 1.3 1.3 II AUG 15112 0.1 27.11 6,000 71111.10 0.0 0.0 0.0 0.0 0.0 
8 AUG 1055 -0.1 29.8 5,520 1111.30 0.0 0.0 0.0 0.0 0.0 
9 AUG 1500 29.8 5,520 619.10 0.0 0.0 0.0 0.0 0.0 

15 AUG 1650 -0.9 629.60 0.0 0.0 0.0 0.0 0.0 
16 AUG 1655 -0.1 618.10 0.0 0.0 0.0 0.0 0.0 
22 AUG 1535 -0.6 27.0 5,020 130.30 0.0 0.0 0.0 0.0 0.0 23 AUG 1625 -0.1 27.0 5,020 6112.60 0.0 0.0 0.0 0.0 0.0 
29 AUG 1122 0.0 21.1 11,880 6711.10 0.0 0.0 0.0 0.0 0.0 
30 AUG 1125 0.1 27.7 11,880 723.60 0.0 0.0 0.0 0.0 0.0 

( a) Sample start time. 

Note: Dashes indicate data not available. 



TABLE 4-7 WHITE PERCH LENGTH-FREQUENCY DISTRIBUTION AND MEAN, RANGE, AND STANDARD DEVIATION OF LENGTHS ON A 
WEEKLY BASIS FOR PUMP COLLECTIONS AT THE LOVETT PLANT DISCHARGE, 1977 

Length Intervals (mm) 
00.0- 03.0- 06.0- 09.0- 12.0- 15.0- 18.0- 21.0- Ranse 

~ N X 50 02.9 05.9 08.9 .1kL .!!!..=..L ~ 20.9 23.9 24.0+ Min tied Max 

26 MAY 14 4.3 1.2 0 13 1 0 0 0 0 0 0 3.0 11.0 8.0 
2 JUN II 4.0 0.1 0 II 0 0 0 0 0 0 0 3.0 4.0 5.0 
9 JUN 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

11 JUN 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
29 JUN 30 10.11 4.8 0 8 2 2 13 5 0 0 0 3.0 12.0 11.0 

6 JUL 36 12.9 2.7 0 1 1 4 21 8 1 0 0 3.0 13.0 18.0 
13 JUL 5 10.11 1.0 0 0 0 4 1 0 0 0 0 9.0 10.0 12.0 
21 JUL 1 22.0 0.0 0 0 0 0 0 0 0 1 0 22.0 22.0 22.0 
26 JUL 1 46.0 0.0 0 0 0 0 0 0 0 0 1 46.0 46.0 46.0 

4 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
9 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

16 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
23 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
30 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

Note: N : number of lengths; X ~ mean length; SD ~ standard deviation; Min: shortest length; Med : median length; 
Max : greatest length. 



--------------------

4.1.1.4 Striped Bass 

Striped bass usually spawn in the Hudson River from late April to early June 
and peak larval abundance occurred in early June during 1977. Post-yolk-sac 
larvae were the most abundant life stage of striped bass collected; maximum 
densi ty occurred at the Lovett plant from 9 to 28 June (Figure 4-1, Table 
4-8). This period of peak abundance agrees closely with the 1975 and 1976 
peaks. Striped bass juveniles reached peak abundance in entrainment collec
tions during the last week in June. Striped bass collected during this 
period ranged from 6 to 58 mm in length. Post-yolk-sac larvae from 12.0 to 
17.9 mm were the most abundant size group (Figure 4-2, Table 4-9). This size 

. range composed 49.0 percent of all striped bass measured and reflected the 
narrow size range of a large sample collected on 29 June. 

4.1.1.5 Atlantic Tomcod 

Atlantic tomcod spawn in the Hudson River primarily from December to February 
and peak abundance of yolk-sac larvae in the river was observed in mid-March. 
There were no tomcod collected in the 1977 sampling effort. Entrainment sam
pling began after tomcod had matured past the entrainable early life stages, 
and no larger life stages were collected in the samples (Table 4-10). 

4-11 



TABLE 4-8 DENSITY OF STRIPED BASS BY SAMPLE AND LIFE STAGE IN 24-HOUR ENTRAINMENT COLLECTIONS FROM THE 
LOVETT PLANT DISCHARGE DURING 1977 

Densltl (No./l I OOO m3) 

Time(a) 
Sample Total 

Tide Temp~r.ature Conductivity Volume Yolk-Sac (Excluding 
~ l!!!:L 1!!!.L (C) ( Iloho) ~ ~ Larvae Larvae Juveniles ~s) 

26 MAY 1155 20.4 160 790.40 0.0 0.0 10.1 0.0 10.1 
2 JUN 2000 -0.9 22.0 53.70 0.0 0.0 0.0 0.0 0.0 
8 JUN 1530 0.0 356.10 0.0 0.0 0.0 0.0 0.0 9 JUN 1321 302.10 0.0 0.0 23.2 0.0 23.2 

17 JUN 1200 21.8 6,120 364.50 0.0 2.1 16.5 0.0 19.2 
28 JUN 1256 -0.4 24.1 5.180 996.10 0.0 0.0 24.0 6.0 30.0 29 JUN 1305 27.2 5,480 981.90 0.0 0.0 9.2 13.2 22.lJ 
5 JUL 1142 -0.8 26.7 2,700 921.30 0.0 0.0 5.11 3.3 6.7 
6 JUL 1212 -0.6 27.9 3,010 882.70 0.0 0.0 3.lJ 1.1 4.5 12 JUL 0950 23.1 5,550 907.00 0.0 0.0 2.2 0.0 2.2 

13 JUL oglJO 25.0 7,000 85lJ.lJO 0.0 0.0 1.2 0.0 1.2 
20 JUL 1720 -0.6 763.70 0.0 0.0 0.0 0.0 0.0 21 JUL 1740 -O.lJ 776.00 0.0 0.0 1.3 0.0 1.3 25 JUL 1810 28.8 3,9lJO 692.50 0.0 0.0 0.0 0.0 0.0 
26 JUL 1652 -O.lJ 28.8 5,060 161.90 0.0 0.0 0.0 1.3 1.3 lJ AUG 15lJ2 0.1 27.lJ 6,000 744.10 0.0 0.0 0.0 0.0 0.0 
8 AUG 1055 -0.7 29.8 5.520 71lJ.30 0.0 0.0 0.0 0.0 0.0 
9 AUG 1500 29.8 5.520 619.10 0.0 0.0 0.0 0.0 0.0 15 AUG 1650 -0.9 629.60 0.0 0.0 0.0 0.0 0.0 

16 AUG 1655 -0.1 618.70 0.0 0.0 0.0 0.0 0.0 
22 AUG 1535 -0.6 21.0 5,020 730.30 0.0 0.0 0.0 0.0 0.0 23 AUG 1625 -0.1 27.0 5,020 642.60 0.0 0.0 0.0 0.0 0.0 
29 AUG 1122 0.0 27.1 4,880 67lJ.10 0.0 0.0 0.0 0.0 0.0 
30 AUG 1125 0.1 27.7 4,880 723.60 0.0 0.0 0.0 0.0 0.0 

(a) Sample start time. 

Note: Dashes indicate data not available. 



TABLE 4-9 STRIPED BASS LENGTH-FREQUENCY DISTRIBUTION AND MEAN, RANGE, AND STANDARD DEVIATION OF LENGTHS ON A 
WEEKLY BASIS FOR PUMP COLLECTIONS AT THE LOVETT PLANT DISCHARGE, 1977 

Length Intervals (mm) 
00.0- 03.0- 06.0- 09.0- 12.0- 15.0- 18.0- 21.0- Ranse 

Date !L- X SD 02.9 ~ 08.9 ~ ..!!!..:..L JL.L 20.9 23.9 24.0+ Min Mad Mix 

26 MAY 8 6.0 0.0 0 0 8 0 0 0 0 0 0 6.0 6.0 6.0 
2 JUN a 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
9 JUN 2 11.5 1.5 0 0 0 1 1 0 0 0 0 10.0 11.5 13.0 

17 JUN 6 9.8 2.8 0 0 2 2 2 0 0 0 0 6.0 11.0 13.0 
29 JUN 26 16.3 3.8 0 0 0 0 9 12 1 1 3 12.0 15.0 25.0 

6 JUL 12 17 .1 9.2 0 0 0 5 2 1 0 , 3 9.0 12.0 39.0 
13 JUL 3 12.1 0.9 ~ ..... 0 0 0 3 0 0 0 0 12.0 12.0 14.0 
21 JUL 1 11.0 0.0 0 0 0 1 0 0 0 0 0 11.0 11.0 11.0 
26 JUL 1 58.0 0.0 0 0 0 0 0 0 0 0 1 58.0 58.0 58.0 

4 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
9 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

16 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
23 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
30 AUG 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

Note: N = number of lengths; X = mean length; SD = standard deviation; Min = shortest length; Mad = median length; 
Max = greatest length. 



TABLE 4-10 DENSITY OF ATLANTIC TOMCOD BY SAMPLE AND LIFE STAGE IN 24-HOUR ENTRAINMENT COLLECTIONS FROM THE 
LOVETT PLANT DISCHARGE DURING 1977 

Densitl (No./l , OOO m3) --

Time(a) 
Sample Totai 

Tide Temperature Conductivity Volume Yolk-Sac (Excluding 

Date i!!!:L 1!!!L (C) Umho) ~ ~ Larvae Larvae Juveniles Eggs) 

26 MAY 1155 20.11 160 790.40 0.0 0.0 0.0 0.0 0.0 
2 JUN 2000 -0.9 22.0 53.70 0.0 0.0 0.0 0.0 0.0 

8 JUN 1530 0.0 358.70 0.0 0.0 0.0 0.0 0.0 
9 JUN 1321 302.10 0.0 0.0 0.0 0.0 0.0 

17 JUN 1200 21.8 6,120 364.50 0.0 0.0 0.0 0.0 0.0 
28 JUN 1256 -0.4 24.1 5,180 998.10 0.0 0.0 0.0 0.0 0.0 
29 JUN 1305 27.2 5,480 981.90 0.0 0.0 0.0 0.0 0.0 
5 JUL 1142 -0.8 ·26.7 2,700 921.30 0.0 0.0 0.0 0.0 0.0 
6 JUL 1212 -0.6 27.9 3,010 882.10 0.0 0.0 0.0 0.0 0.0 

12 JUL 0950 23.1 5,550 901.00 0.0 0.0 0.0 0.0 0.0 
13 JUL 0940 25.0 7,000 854.40 0.0 0.0 0.0 0.0 0.0 
20 JUL 1120 -0.6 163.10 0.0 0.0 0.0 0.0 0.0 
21 JUL 1140 -0.4 116.00 0.0 0.0 0.0 0.0 0.0 
25 JUL 1810 28.8 3,940 692.50 0.0 0.0 0.0 0.0 0.0 
26 JUL 1652 -0.'1 28.8 5,060 761.90 0.0 0.0 0.0 0.0 0.0 

II AUG 15112 0.1 21.11 6,000 11111.10 0.0 0.0 0.0 0.0 0.0 
8 AUG 1055 -0.7 29.8 5,520 7111.30 0.0 0.0 0.0 0.0 0.0 
9 AUG 1500 29.8 5,520 619.10 0.0 0.0 0.0 0.0 0.0 

15 AUG 1650 -0.9 629.60 0.0 0.0 0.0 0.0 0.0 
16 AUG 1655 -0.7 678.70 0.0 0.0 0.0 0.0 0.0 
22 AUG 1535 -0.6 21.0 5,020 730.30 0.0 0.0 0.0 0.0 0.0 
23 AUG 1625 -0.1 27.0 5,020 642.60 0.0 0.0 0.0 0.0 0.0 
29 AUG 1122 0.0 21.7 11,880 6711.70 0.0 0.0 0.0 0.0 0.0 
30 AUG 1125 0.1 21.7 '1,880 123.60 0.0 0.0 0.0 0.0 0.0 

( a) Sample start time. 

Note: Dashes indicate data not available. 
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I. ABSTRACT 

Data are presented and summarized to document a study of the im

pinged fish assemblage at the Lovett Generating station, located at 

kilometer point 61 on the Lower Hudson River. 

A total of 35 fish species were identified from the 63 impingement 

collections. The dominant species impinged throughout 1917 was 

white perch, followed by Atlantic tomcod and gizzard shad. An 

es Lima te of the total number impinged based on individual monthly 

rates (number of fish per million cubic meters) and total plant flow 

(million cubic meters) provided a total estimated impingement of 

114,860 fish, composed primarily of white perch (71%), gizzard shad 

(6%) and Atlantic tomcod (5%). 

1-1 
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II. INTRODUCTION 

A. EVENTS LEADING TO THE REPORT 

The impingement studies described in this report were conducted at 

the Lovett Generating Station, a fossil-fueled steam electric power 

plant. The station is situated on the west bank of the Hudson River 

estuary, approximately 7.5 km (4.5 miles) north of the Bowline Point 

Generating Station (Figure II-I). 

Lawler, Matusky & Skelly Engineers (LMS) has been engaged as envi

ronmental engineering consuLtants by Orange and Rockland Utilities 

(O&R) since 1968. Prior to 1 November 1974, LHS operated under the 

name of Quirk, Lawler & Matusky Engineers (QLM). The environmental 

studies which LMS has performed on behalf of O&R have concerned the 

general ecology, water chemistry, and hydrology of the area of the 

Hudson River under the influence of the Bowline Point and Lovett 

Generating Stations. 

The Lovett Generating Station consists of five units. Unit 1 became 

operational in February 1949, Unit 2 in July 1951, Unit 3 in March 

1955, Unit 4 in May 1966, and Unit 5 in April 1969. The generating 

capacity of the individual units ranges from a low of 19 megawatts . 
(MWe) for Unit 1 to a high of 202 MWe for Unit 5. The station has a 

total generating capacity of 501 MWe and a maximum condenser cooling 

water flow of 20.3 m3;sec. Design characteristics for each unit 

are summarized in Table II-I. 

Locations of the condenser cooling water intake and discharge 

structures for the five units are illustrated in Figure 11-2. Each 

intake structure incorporates standard bar racks with l-cm mesh 

vertical traveling screens for the removal of debris at the intake. 
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FIGURE II - I 

ORANGE AND ROCKLAND UTILITIES, INC. 

1977 AQUATIC ECOLOGY STUDIES 

LOCATION OF THE LOVETT PLANT AND OTHER 

GENERERATING STATIONS ON THE LOWER HUDSON RIVER ESTUARY 
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TABLE II-I 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

PLANT OPERATIONAL DATA 

LOVETT GENERATING STATION - 1977 

OPERATING CHARACTERISTICS 1 2 3 4 5 TOTAL PLANT 

Maximum Net G~merating Cap3city (MWe) 
Cooling Water Flow Rate (m /min) 

Condenser (rounded off) 
Service Water 

Total Heat Rejection Rate (Btu/hr) b 
Condenser Water Temperature Rise (F) 

INTAKE CHARACTERISTICS 

Type of Intake, all units 
Maximum Velocity a~ Screens (cm/sec) 
Total Flow Rate [m /minJ 

19 

95.4 
3.8 8 

2.02 x 10 
16 

46.1 
99.2 

20 

95.4 
3.8 8 

1.89 x 10 
15 

46.1 
99.2 

63 

159.7 
3.8 8 

3.38 x 10 
16 

shoreline 
55.5 

163.5 

197
a 

394.8 
7.6 

1.15 x 109 

22 

49.7 
402.3 

202 

454.2 
7.6 

1.08 x 109 

18 

60.6 
461.8 

501 

1195.7 
26.5 

2.96 x 109 

NA 

1222.2 

QUTFALL CHARACTERISTIQS I, 2, 3 4 5 TQTAL PLANI 

Pipe Velocity (cm/sec) 
Inside Diameter of Outfall 

(or outfall area**) (m) 
Initial Jet Velocity (3m/sec) 
Total Diffuser Flow (m /min) 
Average Depth of Port Centerline 

Below Mean Low Water (m) 
Average Depth to River Bottom 

Below Mean Low Water (m) 

NA - Not applicable 

30.3 
19.8 sq m** 

30.3 
361.8 

surface 

NA 

90.9 
3.0 

106.1 
402.3 

2.1 

NA 

~PresentlY derated to 187 MWe (10 JUL 1915) 
Frequency of occurrence of these temperature rises is less than 5% of the time 

81.8 NA 
9.4 sq m** NA 

81.8 NA 
461.8 1226.0 

2.1 NA 

2.9 NA 



FIGURE n-2 

ORANGE AND ROCKLAND UTILITIES, INC. 

1977 AQUATIC ECOLOGY STUDIES 

PLAN OF LOVETT GENERATING STATION 
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------------~----~ 

Cooling water for Units 1, 2, 3, and 5 is discharged from surface 

ports at the river shoreline while Unit 4 discharges at the bottom, 

approximately 75 m offshore. Each generating unit has two cir

culating water pumps which can be operated individually or in com

bination. In normal operation, both circulating pumps are on-line. 

Units 1 and 2 are maintained as standby units, being operated only 

during periods of critical power demand. 

B. OBJECTIVES 

The 1977 studies continue the programs carried out from 1973 through 

1976. The program was designed to estimate monthly impingement 

rates, to define the species composition, and to determine seasonal 

cycles of impingement for selected species. 
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III. SUMMARY OF REPORT CONCLUSIONS 

In all, 35 fish species were identified at the Lovett Generat

ing Station; these represented a total of 12,283 individuals weigh

ing 209.6 kg (461 1 bs) . White perch was the dominant species 

collected, constituting 66% of the total impingement. 

The impingement rate was higher during the colder months (peaking 

in January) and lower during the warmer months (lowest in September). 

Impingement of certain species (gizzard shad and spot tail shiner) 

demonstrated strict seasonality while others (white perch, striped 

bass) were present throughout the year. 

Length frequency analyses of alewife, Atlantic tomcod, bay anchovy, 

blueback herring, striped bass, and white perch indicated that a 

preponderance of individuals of these species impinged were imma

ture, within their first year of life. 

An estimated total of 114,860 fish were impinged at Lovett through

out 1977. Of these, white perch accounted for 80,980 fish or 71% of 

the total estimate. 
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IV. IMPINGEMENT 

A. INTRODUCTION 

This chapter summarizes the impingement studies performed at the 

Lovett Generating Station during 1977. These studies consisted of 

weekly sampling of operating units from January through December. 

Dates of impingement sampling at the Lovett plant are listed in 

Table IV-I. 

The intake structures and flow regimes for the Lovett Generating 

Station have already been described in Chapter II. 

B. MATERIALS AND METHODS 

1. Impingement Sampling Program 

Surveys consisted of one 24-hour sample unless more frequent collec

tions were necessitated by debris buildup. Impingement samples at 

the Lovett station were taken from the impingement baskets for Units 

3, It, and 5. 

2. ~ampling Procedures 

Fishes and invertebrates were collected from the screenwash dis

charge pipe for each operating unit in angle iron baskets of 0.95 

square em steel mesh. Water quality parameters were measured at 

the intake of Lovett Unit 5 with each collection. Temperature, 

dissolved oxygen, conductivity, turbidity, and pH were measured by 

meter at surface and bottom depths. If meters were not available, 

wet samples were collected and analyzed in the laboratory. 

IV-l 

Lawler, Matusky Y Skelly Engineers 



TABLE IV-l 

ORANGE AND ROCKLAND UTILITIES, INC. 
1917 AQUATIC ECOLOGY STUDIES 

lM~lHG~~HI ~AM~LIHG fHQ~RAM 

LOVETT GENERATING STATION - 1911 

UNIT 
ti4Ir.i 3 4 2 

5- 6 JAN X X 
12-13 X 
26-21 X 

2- 3 FEB X X 
9-10 X X 

23-24 X 

2- 3 MAR X 
9-10 X 

16-11 X 
23-24 X 

6- 7 APR X 
13-14 X 
20-21 X 
27-28 X 

4- 5 MAY X 
11-12 X 
18-19 X 
25-26 X X 

1- 2 JUN X X 
8- 9 X 

15-16 X 
22-23 X X 
29-30 X X 

6- 1 JUL X X 
13-14 X X 
20-21 X X 
27-28 X X 

3- 4 AUG X 
lO-l1 X 
24-25 X 
31- 1 SEP X X 

7- 8 SEP X 
l4-15 X 
21-22 X 
28-29 X 

5- 6 OCT X 
12-13 X 
19-20 X 
26-21 X 

2- 3 NOV X 
9-10 X 

l6-17 X 
23-24 X 
30- 1 DEC X X 

1- 8 DEC X X 
14-15 X 
15-16 X 
21-22 X 
28-29 X 



Helevant plant operating data (Le., the number of circulating 

water pumps and traveling screens operating, backwash pressure, and 

tidal height) were recorded during each impingement collection. 

3. Laboratory Analysis 

In the laboratory analysis of impingement samples, collections from 

alternate weeks received either full analysis (preliminary and 

secondary) or partial analysis (preliminary only). Preliminary 

analysis was performed on each sample and involved: 1) identifying, 

counting, and determining total species biomass, and 2) checking 

all wh it e perch, striped bass, and At lant ic tomcod for T. 1. tags 

(commercial tags and fin clips). 

Secondary analyses were performed on a composite of all samples 

and involved determining the wet weight and total length of up to 

100 individuals each of six selected species (Le., white perch, 

striped bass, Atlantic tomcod, bay anchovy, alewife, and blueback 

herring) . 

Wet weight was determined to the nearest tenth of a gram on a 

calibrated Mettler balance, and total length was measured to the 

nearest millimeter. Total length was defined as the distance from 

the tip of the snout (jaws closed) to the tip of the tail with the 

lobes compressed to give the maximum possible measurement (Hile 

1948) . 

C. RESULTS A~D DISCUSSION 

1. Abundance and Biomass 

During the 1977 impingement sampling program, distribution of 

co llected fish among the 35 species identified was fairly even 

throughout the year. American eel, pumpkinseed, white catfish, and 
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white perch were collected each month, whereas carp, crevalle jack, 

warmouth, weakfish, Atlantic menhaden, redbreast sunfish, and white 

crappie appeared only occasionally (Table IV-2). 

A total of 12,283 fish, weighing 209.6 kg (461 Ibs), were collected 

from the intake screens of Lovett Units 3, 4, and 5 during 1977 

(Tables IV-3 and IV-4). White perch represented 66.1% of the total 

annual collection and 45.6% of the total annual biomass (Tables IV-3 

and IV-4). Only two other species, Atlantic tomcod (6.7%) and 

gizzard shad (6.3%), accounted for at least 5% of the total yearly 

impingement. 

2. Seasonal Cycle 

The impingement rate (number per million cubic meters) was highest 

in January (1484.94) and lowest in September (31.33) (Tables IV-5 

through IV-13). Impingement rates were generally higher during 

the colder months, from October through February. A high impinge

ment rate in June can be attributed to the presence of yearling 

white perch (Table IV-13) and young-of-the-year Atlantic tomcod 

(IV-8). 

Impingement of selected species demonstrated strict seasonality. 

Gizzard shad were collected predominantly in December and January; 

while spottail shiners were impinged during the spring. Although 

present throughout the year, white perch were impinged in greatest 

numbers during late fall and winter. Young-of-the-year Atlantic 

tomcod dominated the collections throughout June and July. 
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TABLE IV-2 

ORANGE AND ROCKLAND UTILITIES, INC. 
1977 AQUATIC ECOLOGY STUDIES 

~f~Ql~~ IH¥~NIQ8~ Qf Fl~H IN IMPINGE~NT COLLECTIONS 

LOVETT GENERATING STATION - 1977 

MQNTHS OF OCCURRENCE 
CQMI:1QH HAM!:; SCI~HIIElQ NAME JAN F!;;B MAR APR MAY JI1N JUL AUG SEP OCI HQV !lEC 

~sp. X 
Alewife ~ ~~~ygQgaC~ngy~ X X X X X X X X 
American eel Anguilla costrata X X X X X X X X X X X X 
Amerioan shad ~ sa~idlsslma X X X X X X 
Atlantio menhaden Bceyooctla tyrannus X X 
Atlantio torncod Microgagus ~ X X X X X X X X 
Banded killIfIsh Fundulys dia~ganys X X X X X X X X X 
Bay anchovy ~ m1tcg111i X X X X 
Black orappie f2XQml~ DlgcQmaQYla~u~ X X X X 
Bluebaok herring ~ aestlYalls X X X X X X 
Bluefish PQmatQmys saltatrix X X X X 
Bluegill LecQmls macCQQh1rys X X X X X X X X X X 
Brown bullhead Ictalurus nebylQsys X X X X X X X 
Carp Cyccinus ~ X 
Crevalle jaok ~~ X 
Gizzard shad DQrosQma ce~edianym X X X X X X X 
Golden shiner HQtemlgonys QcysoleuQas X X X X X 
Goldfish Cacasslys auratys X X X X X X 
Hogohoker Tclnectes maculatus X X X X X X X X X 
Largemouth bass M1QCQ~t~CY~ ~alm2i.&!~~ X X X X X 
Pumpkinseed Le~omls glbbosys X X X X X X X X X X X X 
Ilainbow smelt Qsmerus ~ X X X X X X X X X 
Redbreast sunfish LecQmis ayrHys X X 
Rough sllverside Membcas martiniQa X X X X 
Spot LelostQmas xantgyru8 X X X X 
Spotta1l shiner NQtco~1s gudsoniys X X X X X X X X X 
StrIped bass ~ saxatll1s X X X X X X X X X X X 
Tessellated darter EtheostQma Qlmstedi X X X X 
Warmouth LecQmls gylQsys X 
Weakfish CYD2scion regalis X 
White bass ~ chCYso~s X X X X 
White catfish IctalycUs ~ X X X X X X X X X X X X 
White crappie PoxQmis annularis X X 
White perch ~ ameciQana X X X X X X X X X X X X 
Ye llow perch ~ f1avesQens X X X X X X X 



TABLE IV-3 

C~A~GE AND ROCKLA~C UTILITIES, INC. 
19 7 7 !:CATIS ECOLOCY STUOIES 

A6U~DA~C~ A~C ?EqCE~T CQM?OSITIO~ OF IM?IHGEME~T COLLECTIONS 
LOVETT GE~~RArING STATION - 1971 

JAN FEB ~AR APR 

SPECIES NC. peNT NO. PCNT NO. PCNT NO. peNT 

AU: f;I H 1 * a 0.0 a O.C a 0.0 
ilLGSA SP 1 * a 0.0 0 o.c 0 C.O 
tHV. ::" : C ~ :,j EEL 4 0.1 1 0.4 5 1.0 4 0.8 
"~~=.~ICA~~ SHAD C 0.0 a 0.0 0 0.0 0 0.0 
ATL'i~JTIC /<ENHt.DEl\; 0 0.0 a 0.0 0 O.C 0 0.0 
ilTUt\iIC TO~COD 29 0.9 12 0.1 13 2.1 0 0.0 
B~.)ED KILLIFISH 13 0.4 2 C.l 8 1.7 2 0.4 
G .. \ Y h~~CHCVY 0 0.0 0 0.0 a O.C 0 0.0 
:.L,'':I{ C~"PP![ c 0.0 0 0.0 0 O.C 1 0.2 
~L~rBACK ~E~RING 0 0.0 0 0.0 0 0.0 0 0.0 
"L u: ,: ISH C C.O 0 0.0 0 C.C C 0.0 
{:L~~SILL C O.C 1 0.1 4 C.8 3 0.6 
[;~::wr, GUll HEAD 2 C.l 3 0.2 1 0.2 0 0.0 
CAR? () 0.0 a 0.0 a 0.0 a 0.0 
c;~;:'JI\LLE ,J4CK C 0.0 a 0.0 0 O.C a 0.0 
::; I ZZAqO SHt.G 207 6.3 49 2.9 1 0.2 1 0.2 
:; S L ~-" r: ;, S H i ~j c R 2 0.1 5 0.3 5 1. C " 0.0 v 

r;\":L:_~F I ~H 19 0.6 8 0.5 6 1.2 0 0.0 
r']C,r. ~;Q;< E ~ C C.O 0 0.0 1 C.2 11 2.1 
L,"~·~,:YuL TH (lASS .3 0.1 a 0.0 0 O.C a 0.0 
;>U:"?KU1SEE:D 95 2.'1 18 1 • 1 27 5.6 32 6.1 
~-'lr:;t\G,i SMELT c 0.0 6 0.4 22 4.6 50 9.6 
KE2nREAST SUNFISH 0 0.0 0 0.0 0 O.C C 0.0 
~G~~H SILV(RSICE C 0.0 a 0.0 0 O.C 0 0.0 
SPOT C C.O 0 0.0 0 O.C a 0.0 
SPLTTAIL Si-q;~ER 55 1.1 22 1.3 88 18.3 35 6.1 
:TRIPD BASS 62 1.9 69 4. 1 26 5.4 1 0.2 
T~S~ELlATEO ilARTER C C.O 0 0.0 1 0.2 1 0.2 
WARl',uUTH (j 0.0 a 0.0 0 O.C 0 0.0 
\~f: ~\f r SH a 0.0 0 0.0 0 O.C 0 0.0 
w~rTE !:lASS 1 * 0 0.0 0 0.0 0 0.0 
WHITE CATFISH 36 1 • 1 22 1.3 11 3.5 15 2.9 
(I!lITE CRAPPIE 0 0.0 0 0.0 .1 0.2 0 0.0 
~!HI TE ?ERC,H 2734 83.4 1441 86.5 243 SO.4 362 69.5 
ytLLOh PERCH 13 0.4 0 0.0 13 2.7 3 0.6 

TLlrAl 3217 10C.0 16£:5 99.') 482 99.9 521 100.1 

~ONTHLY FLCh SAMPLED (MCM) 32.3732 18.1283 16.1417 17.1126 

* LESS THAN 0.1 PEqCENT 

(MCM) Million cubic meters, all units combined 



TABL2 I;; - 3 ! ::::~~c=~r~-= i 

ORANGE Ar;O RliCKLANO UTILITIES. INC. 
1977 ACUAT[C ECOLOGY STUCIES 

AeU~CA~CE ANC PERCE~T CC~~CSITIO\ CF IM?INGEME~T COLLECTIONS 
~~VETT GE~~RATING STATION - 1977 

t~AY JUN JUL AUG 

S?::CIES NC. PC~I r NO. peNT NO. peNT NO. peNT 

ALE'"IFE 5 3.6 11 0.7 69 13.C 27 8.9 
!\\,,~SJo~ $;> C 0.0 0 0.0 0 O.C 0 0.0 
A~";:;': I C !.~; EEL 2 1.4 16 1.0 3 0.6 3 1.0 
A::::,<ICt.1\ SHAO C 0.0 0 0.0 11 2.1 1 0.3 
i.HA'ITIC I"ENHAD!:N C 0.0 7 0.4 1 0.2 0 0.0 
<HL!.NTIC TovceD c 0.0 568 34.0 159 29.9 41 13.5 
S.' "~)I::D K I lLI F- I SH 1 0.7 0.1 0 O.C 1 0.3 
Fj/IY '\~.::~OVY 0 0.0 17 1.0 96 18.e 25 8.2 
~L':':K CRA?PIE c 0.0 1 0.1 0 O.C 0 0.0 
5L';'::PACK HERR IN:> 0 0.0 40 2.4 10 1.9 1 0.3 
jLLcFISH 0 0.0 75 4.5 83 1~.6 23 7.6 
BLJ::GILL 3 2.2 3 0.2 1 0.2 1 0.3 
g~CW\1 eULlHEAO C c.o 1 0.1 0 0.0 1 0.3 
,.. 1 ..... 0 '-.. , \, 0 0.0 0 0.0 a o.e 0 0.0 
C~['/ALlE JACK C 0.0 0 G.O 0 O.C 0 0.0 
S: lZARC' SHAD 0 0.0 0 0.0 0 0.0 0 0.0 
·J;jLLi=~J S~INER C C.O 0 C.C 1 C.2 n 0.0 '" 
:'~LS::ISI-i " C.O 0 0.0 0 G.C C C.O u 

HGS::HCKEQ 3C 21.6 12 0.7 1 0.2 1 0.3 
LA::<:;H10lJTH BASS 0 0.0 0 0.0 0 0.0 0 0.0 
2Ui'?KI;'JSFEO 11 7.9 90 5.4 6 1. 1 2 0.7 
?,,\ I ,B(;\, S~[L T !l 5.8 62 3.7 0 O.C 1 0.3 
~E~!}r:Et\ST SL,:i~FISH 2 1.4 0 C.O 1 0.2 0 0.0 
RJ'.JCH SIlVtRSIOE 0 0.0 1 0.1 10 1.9 11 3.6 
SPJl 0 0.0 0 0.0 0 O.C 24 7.9 
SPCfTAIL SHl~:ER 3 2.2 12 0.7 0 O.C 3 1.0 
S n [;:>ED OASS C C.O 6 o ./t 5 0.9 12 3.9 
TcSScll4TED DARTER 3 2.2 2 0.1 0 0.0 0 0.0 
~JA"1·~OUTH 0 0.0 0 0.0 0 o.c c 0.0 
I:E4K F r SH C 0.0 0 0.0 0 O.C 1 0.3 
fiill H 04SS C 0.0 0 0.0 0 O.C C 0.0 
(,HITE CATI'ISH 4 2.9 10 0.6 2 0.4 2 0.7 
WHITE CRAPPIE 1 0.7 0 0.0 0 O.C 0 C.O 
"HITE PERCH 65 46.8 7:31 43.8 72 13.5 123 40.5 
YEllO.1 PE~CH 1 0.7 3 0.2 1 0.2 0 0.0 

TOTAL 139 lCO.l 1669 lUO.2 5321CO.l 304 99.9 

~a~THLY ~LOW SAMPLEO (MeM) 11.4201 22.5983 30.0132 37.6079 

t. L~SS rHI\~ 0.1 PERCE H 

(MCM) }lillion cubic meters, all units combined 
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aRA~~E A~C lOCKLANJ UTILITIES. INC. 
1977 A~UATIC ECOLOGY STUOIES 

ABUNDA~CE INC PE~C~~T CO~?aSITION OF IMPINGE~ENT COLLECTIONS 
LOVETT G~NERATI~G STATION - 1917 

SEP OCT rwv OEC TCTAL 

SPEC!ES NC. PCNT NO. PCNT NO. PCNT NO. PCNT NO. peNT 

/\L Eld F:: 2 2.7 54 6.3 63 3.C 0 C.O 232 1.9 
4LOSA SP C C.O 0 0.0 0 O.C 0 0.0 1 • 
.lME~ICA\! EEL 1 1.4 2 0.2 5 0.2 12 1.8 64 0.5 
AME:~IC'\'. SHAD 1 1.4 3 0.4 1 * 1 0.1 18 0.1 
ftTL4~TJC M::NHAC~N 0 0.0 0 0.0 0 0.0 0 0.0 8 0.1 
"TL~:HIC TO:-'<CO[) 2 2.7 0 0.0 0 O.C 1 0.1 825 6.1 
3~~JED KILLIFISH C 0.0 0 0.0 1 « 3 0.4 32 0.3 
SAy .~~;:~CVy 9 12.3 0 0.0 0 0.0 0 0.0 147 1.2 
3LA;:K C"A"PIE 0 0.0 0 0.0 2 0.1 1 0.1 5 * 
gLu~S~CK HE~RtN~ 24 32.9 14 1.6 8 0.4 0 0.0 97 0.8 
~U .. =F ISH 1 1.4 0 0.0 0 O.C 0 0.0 182 1.5 
SLL::G!LL c 0.0 16 1.9 54 2.6 22 3.2 108 0.9 
~~O,,~l ilULLHEAD C 0.0 1 0.1 1 * 0 0.0 10 0.1 
Ci\~? C C.O 0 0.0 1 * C C.O 1 * CK['iALLe J:'CK 0 0.0 1 0.1 0 O.G 0 0.0 1 >II 

:::ZZ;.,,":: SY.\C c C.O 10 1.2 l1C 5.3 399 58.8 777 6.3 
G0lDt::~ SHI:·;E~ 0 0.0 0 0.0 0 0.0 10 1.5 23 0.2 
GuLCFISH 1 1.4 0 0.0 1 * 5 0.7 40 0.3 
HC~CHCKcR 2 2.7 8 0.9 57 2.7 0 0.0 123 1.0 
L,\ '<:;O:CUTH BASS 1 1.4 5 0.6 4 0.2 5 0.7 18 0.1 
:>U;':PK I \SEElJ 3 4.1 14 1.6 9 0.4 18 2.7 325 2.6 
RA I \l5~hl S:·j:: LT 0 0.0 3 0.4 4 C.2 2 0.3 158 1.3 
'E:I.JRf;'AST SU'.JFISH C 0.0 0 0.0 0 0.0 0 0.0 3 * !:(OU:;H SlL\I::RSICE 10 13. 7 0 0.0 0 O.C 0 0.0 32 0.3 
SPuT 1 1.4 44 5.1 2 0.1 0 0.0 71 0.6 
SPOrTA!L SHINER C 0.0 0 0.0 5 0.2 7 1.0 230 1.9 
S TRI rei) SASS 2 2.7 32 3.7 46 2.2 8 1.2 269 2.2 
TESSELLATED DARTER C 0.0 0 0.0 0 O.C C 0.0 7 0.1 
flAR~'OUTH 0 0.0 0 0.0 1 * 0 0.0 1 * 
~:[AKr I SH 0 0.0 0 0.0 0 0.0 0 0.0 1 '" WHI rE 3ASS C C.O 18 2. 1 9 0.4 10 1.5 38 0.3 
WHITE Ci\TFISH 2 2.7 10 1.2 128 6.1 30 4.4 278 2.3 
\jH I TE CRAPP I E C 0.0 0 0.0 0 O.C 0 0.0 2 '" WH I TE PERCH 11 15.1 620 72.5 1576 75.5 137 20.2 8115 66.1 
YELLUI-l PE:{CH C 0.0 0 0.0 0 C.C 7 1.0 41 0.3 

TOTAL 73 100.0 855 99.9 206A 99.6 678 99.7 12283 100.0 

MC~THlY FLOW SAMPLED (MCM) 25 .. 3548 24.2195 19.9137 15.6386 276.5219 

* LESS THAN 0.1 PERCE~T 

(\ff"'ll.f'l 
, ...... v_ ~/ Milli:n cujic met~~s, al: units combined 



TAB::E -'- 1--+ 

CRA~3E A~O RUCKlAND UTIl!TtES, IIIIC. 
~~77 t:LA~rC ECOLOGY STUDIES 

9IC~ASS ~NO PERSeNT CC~PGSITIC~ OF IMPINGEME~T COLLECTIONS 
LOVETT GE~,E"ATpjG STATION - ln7 

JM. FEB MAR APR 

SpeCIES G~. PCNT GM. PC~T G~. PCNT G~. PCNT 

AL E;o;f Ft: 0 0.0 0 0.0 0 o.c 0 0.0 
AL'JSA S? 0 0.0 0 0.0 0 0.0 0 0.0 
o!'~("rC4N EEL 895 1.4 1676 4.6 65C 5.0 654 6.1 
AI'E~IS4'j SHAD a 0.0 0 0.0 0 c.c 0 0.0 
ATlA~TIC ~E~HAGEN C C.O 0 0.0 0 o.c 0 0.0 
AiUl'lTIC TOMCOD 503 O.d 270 0.7 216 t.6 0 0.0 
B~~DED KILL!FISH 58 C.l 16 * 46 0.3 11 0.1 
f,AY t,'.CHC"'Y 0 0.0 0 0.0 0 o.c 0 0.0 
~LA-:K C1APPIE C c.O 0 0.0 0 o.c 53 0.5 
aLuiU~CK HEK~ING c 0.0 0 0.0 0 0.0 0 0.0 
'lLufFISH C 0.0 0 0.0 0 o.c 0 c.o 
5L:.,[GILl 0 0.0 5 * 283 2.2 6 0.1 
S~G""~J BUllHEAD 4AC C.7 538 1.5 7 0.1 0 0.0 
CA;:>.;:> 0 C.o 0 0.0 0 0.0 0 0.0 
CRCVALLE JlICK C O.C 0 0.0 0 o.C c 0.0 
Sl ZZI\;<.O SHAO 28021 43.4 7800 21.6 71 0.5 0 0.0 
GOlC'E~i SHlr":ER C C.O 179 0.5 215 1. c C 0.0 
SO LlJf-1 SH 5066 7.8 3701 10.3 2153 16.4 0 0.0 
hOGS'1UKER 0 0.0 0 0.0 11 C.l 275 2.6 
LARSc,'<10UTH BASS 1212 1.9 0 0.0 0 0.0 0 0.0 
"U~':~KI'~S[ED ! 342 5.2 751 2.1 809 6.2 1348 12.7 
~,~ I ~,i:lO~, S~E L T C 0.0 28 0.1 41:6 3.7 131 1.2 
RED~~EAST SUNFISH 0 C.O 0 0.0 C C.C 0 0.0 
~Oli:H SILVERSIDE C C.O 0 0.0 (j 0.0 0 0.0 
S P C' r c O.C a C.O 0 C.C C 0.0 
Si":THIl SHINER 267 0.4 199 0.6 729 5.6 170 1.6 
STRI;>ED BASS 756 1.2 4857 13.5 153 1.2 4 * 
T~SSELLArEn OARTER c 0.0 0 .0.0 5 '" 3 * 
WA ~ r·~GU TH C C.O 0 0.0 0 o.c 0 0.0 
'NcA"F ISH 0 0.0 0 0.0 0 o.C 0 0.0 
WH I rE BASS 11 * 0 0.0 a 0.0 0 c.o 
WHITE CATFISH 1708 2.6 2681 7.4 1705 13.0 163 1.5 
\o;HIT!: CRAPPIE 0 0.0 0 0.0 9 C.l 0 0.0 
WHITE ?t:RCH 21858 33.8 13374 37.1 4776 36. Ii 7574 71.1 
YEllO" PCkCH 47E 0.7 0 0.0 798 6.1 257 2.4 

TCJ Ttl L (KG.) 64.6 1CO.O 36.1 100.0 13.1 100.1 10.6 99.9 

MC'HHLY f-LUW SA:'lPlED (MCM) 32.3732 18.1283 16.1417 17,1126 

* LESS THAN 0.1 PERCE~T 

(GM) GRM1S 
(KG) KlllOGRAMS 

(~'f::~f; }fil:'i~n cubic: r.1s~crs ~ .:tIl units cC'T'lbi:-:cd 



r 
TABLE: 11f-4 i':;,):\f'ENUED; 

C~!~GE AND ~CCKLA~a LTILITIES. INC. 
1977 A~GAllr. £COlOGY STUDIES 

8ICIIASS ~IiD "E~C::,';T CC~~;)Osr It:]!. OF IMPINGEME~T COLLECTIONS 
LCVETT GE:H:RATIN:; STATION - 1977 

MAY JJ:' JCL AUG 

SPECIES G"'. PC'JT C/oi. ;:>CNT GM. PCNT GM. peNT 

Alc~;rFE 866 17.4 849 3.0 249 3.1 33 0.4 
ALSSt. SP 0 0.0 0 0.0 0 O.C 0 0.0 
,.,"~E:::'IC~j\; EEL Ie, 2.2 1290 4.6 163 2.C 104 1.3 
M'c~ ICM, SHAD C 0.0 0 0.0 6 0.1 3 oCt 

ATL~NTIC MENHADEN C 0.0 1136 4.1 8 0.1 C 0.0 
HU~HIC TOI'COO C 0.0 2213 0.8 781 9.e 182 2.2 
RA~DEO KILLIFISH Ie C.2 8 * 0 O.C 5 0.1 
t;.'.Y Ai,CHeVy c 0.0 20 0.1 139 1.7 32 0.4 
llLlCl< C2.A:>?IE C 0.0 65 0.2 0 O.C C 0.0 
~LL~BACK ~ERRING C 0.0 959 3.4 736 9.2 23 0.3 
~L'';:FrSH 0 O.C 134 0.5 352 4.4 60C 7.3 
.clU<~lLL 93 1.9 69 0.2 13 0.2 20 0.2 
3kC,)jJ BUllHEAD C 0.0 159 0.6 0 0.0 246 3.0 
CA~? C 0.0 a 0.0 0 O.C 0 0.0 
C~EIJ.\LLE J~CK c.; 0.0 0 C.C 0 C.C C c.o 
S: ZZ!.«'J SHA:; 0 0.0 0 0.0 0 O.C 0 0.0 
GOt..:'E\J SL'IN::R c 0.0 0 0.0 41 0.5 0 0.0 
~~:..,)~! ~;1 c C.O 0 0.0 c C.C C 0.0 
HC:;:HCK~~ 641 12.9 aa 0.3 30 0.':' 22 0.3 
lA'-SEr~r.L.;TH [lASS C 0.0 0 0.0 0 O.C 0 0.0 
?ut·PKINSEEfl 368 7.4 3423 12.3 168 2.1 40 0.5 
!(,), I ;,30k 5 "a: L T 24 0.5 86 0.3 0 O.G 24 O.j 
~ED8REA5T SUNFISH 96 1.9 0 0.0 0 0.0 c 0.0 
qCU~H SIlVERSIDE C c.c c 0.0 77 I.C 69 0.8 
SP[]T C 0.0 0 0.0 0 0.0 642 7.8 
SPLTTAIl SHINER 3 0.1 20 0.1 C C.C 16 0.2 
~ TR 1 i'::O r.~\~S c 0.0 93 0.3 400 5.C 797 9.7 
T~SSELLATED DARTER 14 0.3 10 * 0 c.e 0 0.0 
\-JAP.~lUUTH 0 0.0 0 0.0 0 0.0 0 0.0 
I··EAKF 1 Sh G 0.0 0 0.0 0 G.C 0 0.0 
~:HI TE BASS C 0.0 U 0.0 0 0.0 0 0.0 
.. :HITE CATFISH 63 1.3 lCl 0.4 14 0.2 763 9.2 
1-:'11 TE CR~PPIE 2 * 0 0.0 0 O.C 0 0.0 
WHITE ?ERCH 2638 53.0 19108 &8.5 4737 59.3 4628 56.1 
YtLLOl-l PE~CH 54 t • 1 40 0.1 82 1.C 0 0.0 

TOTAL (KG.) 5.C 1CO.2 27.9 99.8 8.0 lCC.1 8.2 100.1 

~ONTHLY FLOW SAMPLEU (MCM) 17.4201 22,5983 30.0132 37.6079 

* lESS THAN 0.1 ?E~CENT 

(G~n GRM:~ 

(KGI KILLOGRA~S 
(MCM) Million cubic met2::s, :111 uaits c:Jmbined 



TAB::'E I'f-4 (CONT:=1rJED; 

~~A~5E A~D RCCKLA~D UTILITIES. INC. 
1177 AQUATIC ECOLOGY STUOIES 

6ICi-lASS ~~~D PERCb';r CCl.lpCSIT!C"< CF I~PHj:;E~ENT COLLECTIONS 
lev E TT G E:, I: RAT I ~. G STAT tor" - 1 9 77 

SEP eCT NOV DEC TOTAL 

SP!::CIES G~. PCNT G~. ?C .... T GM. PCNT GM. PCNT KG. peNT 

ALEt/IF~ 136 9.9 101 1.5 224 1.3 0 0.0 2.46 1.2 
ALCSA SP 0 o.C C 0.0 0 o.c 0 0.0 .co 0.0 
AM::,UCAN EEL c C.O 38 0.6 31 0.2 2552 23.3 8.17 3.9 
M'lE~ICA~~ SHAD 0 0.0 4 0.1 5 * 7 0.1 .02 • 
ATLA~TIC ~~~HADEN 0 C.o 0 0.0 0 O.c 0 0.0 1.14 0.5 
,nU,'H I C TG~CCD 20 1.5 0 0.0 0 O.C 20 0.2 2.22 1.1 
CA\~ED KtLLlFISH C C.O 0 0.0 11 C.l 23 0.2 .19 0.1 
fjAY A~KHOVY 11 0.8 0 0.0 0 0.0 0 0.0 .20 0.1 
BU.::K :~A?f> IE 0 0.0 0 0.0 19 C.1 C 0.0 .14 0.1 
BLL:3A(K HERRI .... G 27 1.9 12 0.2 8 * 0 0.0 1.76 0.8 
:L~~FrsH c C.O c 0.0 0 C.C 0 0.0 1.09 0.5 
~Li..:t:S!Ll C c.o 83 1.2 602 3.6 464 4.2 1.64 0.8 
Bk'",; 2·liLLHEAO C u.o 11 0.2 188 1. 1 0 0.0 1.61 0.8 
C·P,p C C.O 0 0.0 2 '" 0 0.0 .00 * 
':~::Vf.LLE JACK c 0.0 6 0.1 0 c.c c 0.0 .01 * SIllAKD SHAD C 0.0 19 0.3 441 2.6 5218 41.5 41.51 19.8 
G:J L ') :: : J S hI', E R. 0 0.0 0 0.0 0 0.0 57 0.5 .49 0.2 
~G;_CFISH 348 25.1 0 0.0 6 '" 431 3.9 11.70 5 .. 6 
:OC::;::HGK::R 34 2.4 139 2.0 1030 6.t C 0.0 2.27 1.1 
U,'" :;E~OUTH t3ASS f: C.4 44 0.6 48 0.3 54 0.5 1.36 0.7 
::>Vi?K , ,':SEED 141 10.1 250 3.6 443 2.6 9S0 8.7 12.03 5.7 
U J ;,BUII S~:C L T C C.O 21 0.3 39 0.2 20 0.2 .86 0.4 
RE~aREAST SU~FISH c 0.0 0 0.0 0 C.C 0 0.0 .10 * 
ROU~H SILVERSIDE 29 2.1 0 0.0 0 O.C 0 0.0 .11 0.1 
spa r 0 0.0 174& 25.~ 53 0.3 0 0.0 2.44 1.2 
S?OTTAI L SHINER C O.C 0 0.0 16 0.1 63 0.6 1.48 0.1 
STRIPED BASS 11 0.8 15U 2.2 242 1.4 45 0.4 7.51 3.6 
TESSELLATeD DARTER G 0.0 0 0.0 a o.c a 0.0 .03 * WARr.\OUTH 0 0.0 0 0.0 40 0.2 a 0.0 .04 • 
WSAKFISh (j 0.0 0 0.0 0 O.C C 0.0 .00 0.0 
WH I TE gASS C 0.0 1 v~ 1.9 72 0.4 89 0.8 .31 0.1 
WH ITE CA TF ISH 14C lC.l 31'. 4.5 1239 7.4 332 3.0 9.22 4.4 
WHITE CRAPPIE 0 0.0 0 0.0 0 0.0 0 0.0 .01 * WhIlE PERCH 482 34.8 3832 55.5 12C20 71. C 479 4.4 95.51 45.6 
YELLG\-; PERCH C 0.0 0 0.0 0 O.C 110 1.6 1.88 0.9 

TUT,\L (KG.) 1.4 99.9 6.9 lUO.l 16.8 99.6 11.0 100. 209.63 100.0 

MONTHLY FLOW SAMPLED (MCM) 25.3548 24.2195 19.9137 15,6386 276.5219 

'" LESS THA~ 0.1 PERCE~T 

(C:M) GRM1$ 
IKG) KI LLOGRAMS 
(~\[:~~~ Million cubic met::::::s, a~_l units combined 
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GRA~~E A~D RCCKL~~J ~T!LITIE~, I ~,c • 
1977 A'LATIC ECCLCCV ST~CrES 

~EEKLY ESTIMATEC I~PI~GE~ENT qATE FeA ALL FISH SPECIES 
LeVElT GE~ERATI~G srATIC~ 

WE::KLY NO.FIS!- HCld ~C~) RATE WEEKL Y EST. NC. IICI\THLY 
MCI\TH INTERVAL (CLUe TEe SA"PLEC ~C./1"C'" FLC"'''C'') (RA TEXFLC,,) EST. NC. 

-------- --------- -------- ------ -------- ----------- -----------
JA:-; 1 2361, .7871, 3002.2860 4.7508 14263 

2 732 .6677 1096.3007 7.152CJ 7842 
3 (NO SA~PLE) 7.8<i4C 
4 leI .5081 356.2291 12.57~5 4480 

"C~TH EST.RATE14a4.9386 32.3732 48072 

fEe 1 213 .CJ8B 215.7399 5.5(;92 12Cl 
2 33<; .8270 409.9154 4.4157 1810 
3 (r-c SAMPLE) 4.44t:3 
4 1113 .5783 1924.6066 3.6971 7115 

MCNTH EST.RATE 850.0873 18.1283 lS411 

MARCP 1 12C .55(;7 215.5560 3.882£; 837 
2 13 .5685 22.8672 3.97<;3 91 
3 124 .6CC1 206.6322 3.97<;3 822 
4 225 .5685 395.7784 4.30C5 1702 

"C~TH EST.RATE 21C.2e85 16.1417 3393 

APRIL 1 44 .5626 78.2083 3.8757 303 
Z 3ee .5547 6CJ9.4772 3.9616 2771 
3 67 .5689 117.7711 3.97<J3 469 
4 22 .5744 38.3C08 5.29(;0 2C3 

"C~TH EST.RATE 233.4394 17.1126 3995 

/lAY 1 31 .29C2 106.8229 2.6914 288 
2 6 .2882 20.8189 1.9897 41 
3 4 .2892 13.8313 2.9331 41 
4 98 .9533 lCJ2.8C08 9.805<; 10C8 

"CNTH EST.RATE 61.0685 17.42Cl 1064 

JUNE 1 ll52 .9415 1223.5794 "5.8124 7112 
2 5(: .2971 Id8.4887 4.178C 788 
3 38 .6586 57.6982 5.24<;2 303 
4 423 1.7484 241.9355 7.3587 1780 

~C~TH EST.RATE 427.9255 22.5<;83 <;670 

JULY 1 275 .9202 298.8481 5.67C3 1696 
2 11 .9476 11.6083 7.1478 83 
3 le2 .9893 103.1e32 7.88<;4 813 
4 144 .9439 1:>2.5585 9.2997 1419 

MONTH EST.RATE 141.5295 30.0132 4248 

AUG 49 .64<;5 75.4427 7.8gec 596 

NOTE. lI< lESS THAN U.OOOl 
•• LESS THAN 1 FISr. 
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CRA~~E A~C RCCKLA~C ~TILITIE~. H.C. 
1977 A'~ATIC ECCLCGY STLOIES 

~EEKLY ESTIMATED l'PINGEMENT RATE FOR ALL FISH SPECIES 

\\EEKLY 
",C 1\ Hi I~ HRVAL 

--------
AUG 2 

3 
4 

SEPT 1 
2 
3 
4 

eeT 1 
2 
3 
4 

NCV 1 
2 
3 
4 

eEe 1 
2 
3 
4 

NCTE. * LESS THAN C.CCOl 
•• LESS THAN 1 FISH 

LCVETT GE~ERATI~G STArIC~ 

NO.FIS" FLC~(;'ICI') ~ATE IoiECKL Y 

CCLLE::TES ShfolPLEC NC.IIICI' FLC\>. (/'CfoIl 

--------- -------- ------ --------
67 .6586 101.1309 9.2C;<;2 

(NO SAMPLE) 7.85C9 
18e 1.5926 118.C4bC 12.55<;8 

~CNTH EST.RATE 98.4065 37 .6079 

11 .5527 19.9023 7.9(:<;5 
11 .5764 19.0!l40 4.8541 
12 .5685 21.1C82 6.2371 
3<; .5981 65.2065 6.2941 

I'Cf\TH EST.RATE 31.3253 25.3548 

c; .6654 13.5257 4.9316 
47C .6745 696.8125 5.5398 
274 .6677 410.3639 5.53<;8 
1C2 .7858 129.8040 8.20E3 

I'CNTH EST. RATE 312.6265 24.21<;5 

<;6 .5961 161. C468 4.68C;9 
1077 .6881 1505.1795 5.53C;8 

354 .6518 543.1114 5.4710 
561 1.4553 385.4875 4.2130 

I'Cf\TH EST.RATE 663.7C63 19.9137 

3'>3 .9383 418.8426 5.0935 
31 .2921 106.1280 4.8137 

142 .60<;9 232.8251 2.1732 
112 .5757 194.5458 3.5582 

I'C~TH EST.RATE 238.0854 15.6386 

A~N~AL EST.RATE 396.1123 

EST. t\C. I"C!\THlY 
(RA TEXfLCW) ESI. NO. 
----------- -----------

<;46 

1483 
3701 

15<; 
93 

132 
410 

194 

67 
3860 
2273 
lC65 

7512 

755 
8671 
2971 
1624 

132.17 

2133 
511 
506 
692 

3123 

114860 
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ORANGE A~O RGCKLA~O ~TILITleS, I:\C. 
1971 ACvATIC ECClCGY ST~CIES 

~EEKLY ESTI~ATEC I~Pl~GE~E~r RArE FC~ ALEwIFE 
LeVETT GE:\tRATI~G STATICN 

liECKL Y NO.FISt- FlC~("'CIiI ~ATE WEEKLY EST. NC. "'C:';THLY 
MC:.TH INTeRVAL (CLUC TEG SAI'?LEC NC./MCtI FLC\o.( !'el') (RA TEXFLCw I EST. ~C. 

-------- --------- -------- ------ -------- ----------- -----------
JAN 1 C .7874 .oocc 4.75C8 0 

2 1 .6677 1.4977 7.1529 11 
3 INO SA/o'PlEI 7.894C 
4 C .5C81 .0000 12.5-'~5 0 

tlCt\TH EST.RATE .4992 32.37~2 16 

FEB 1 C .9873 .cooo 5.5692 a 
2 c .8270 .ccoc 4.4157 0 
3 INO SAMPLE) 4.44(:3 
4 C .5783 .ccco 3.6971 o· 

"'CNTH EST. RATE .ceoo 18.1283 a 

!'ARCH 1 C .55(;7 .ccco 3.8826 C 
2 C .5685 .cuco 3.9793 0 
3 C .6CC1 .CCCO 3.9793 a 
4 c .5685 .0000 4.3005 a 

tlOt-iTH EST.RATE .OCOO 16.1417 C 

APRIL 1 C .5626 .0000 3.8757 0 
2 C .5547 .ccco 3.<;616 0 
3 C .5689 .cooo 3.9793 0 
4 C .5744 .ccoc 5.296C 0 

flCl'\TH EST.RATE .0000 17.1126 a 

/lAY 1 1 .29C2 3.4459 2.6914 9 
2 1 .2882 3.4698 1.9897 7 
3 C .2892 .0000 2.9331 C 
4 3 .9533 3.1470 9.8059 31 

IICl'\TH EST.RATE 2.5157 17.42Cl 44 

JUNE 1 9 .9415 9.5:'92 5.8124 56 
2 C .2971 .cooo 4.1780 C 
3 C .6586 .ococ 5.2492 0 
4 2 1.7484 1.1439 7.3587 8 

I'Cl'\TH I:ST.RATE 2.6758 22.5983 60 

JULY 1 6 .92C2 6.5203 5.67t3 37 
2 C .9476 .ccoo 7.1478 0 
3 16 .9893 16.1731 7.8894 128 
4 47 .9439 49.7934 9.2997 463 

r-:CNTH EST.RATE 18.1217 30.0132 544 

AUG 1 3 .6495 4.6189 7.8gae 36 

NCTE. * LESS THAN 0.0001 
•• LESS THAN 1 FIS.-
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CRA~GE A~C RCCKLA~C ~T(LITIES. I ,\C. 
1911 A~~ATIC E:CLCGY srl~rcs 

~EEKLY ESTI~ATEO I~?INGE~E~T RArE FO~ Al~~IFc 

wEEKLY 
MCt\TH INTERV.\L 

--------
IceNTO.) AUG 2 

3 
4 

SEPT 1 
2 
3 
4 

GCT 1 
2 
3 
4 

1'40V 1 
2 
3 
4 

OEC 1 
2 
3 
4 

~crE. * LESS THAN C.COOI 
** LESS THAN 1 FISr 

LC~ETr GENERATr~G STATrc~ 

NO.FISI- FLC,,(I'CMI R,~ r E 
CCLLECTEC SAI'PLEC ~C./"'C'" 
--------- -------- ------

7 .&586 10.6286 
INO SAMPLEI 

11 1.5926 10.6744 
IICI\TH £ST.RATt: 8.6406 

1 .5527 1.aO,)3 
C .5764 .eecc 
C .5685 .ccoc 
1 .5981 1.6720 

/o'CNTH EST.RATE .8703 

C .6654 .ccco 
1e .6745 ,26.6d64 
Ie; • 6f; 77 28.4559 
17 .7858 21.6340 

/"CI\TH EST .RATE 19.1941 

12 .5961 20.1309 
45 .6881 65.3975 

4 .651S 6.1369' 
2 1.4553 1.3143 

MONTH EST.RATE 23.2599 

C .9383 .oeoc 
C .2921 .0000 
C .60 .. 9 .CCCC 
C .5757 .COOO 

/IICI\TH EST.RATE .0000 

ANNLAL EST.RATE 6.3148 

WEEKL 'Y EST. NC. ~C:-;T~LY 

FLCld /Jet' I (RA TEXHCIoi I eST. ~.c. 
-------- ----------- -----------

9.2<,;<;2 <; .. 
7.85C9 

12.55<,;8 134 
37.6C79 325 

7.9695 14 
4.8541 c 
6.2371 C 
6.2941 11 

25.3548 22 

4.9316 a 
5.5398 148 
5.53<;8 158 
S.2e83 178 

24.21'15 465 

4.6S"9 94 
5.53'>8 362 
5.471C 34 
4.213C 6 

19.9137 463 

5.0935 c 
4.8137 C 
2.1732 0 
3.5582 a 

15.638(; C 

1939 



L!L3:::: :~l--: 

O~AN~E A~D RCCKLA~J ~TILITIES. Il\C. 
1977 ACuAT[C ECGLCGY ST~OIES 

~EEKlY ESTI~ATEC [~Pl~~E~E~T R~TE FC~ ~~cRICAN SHAD 
LevETT CE\ERATING STATIC~ 

wEEKLY NO.Frs'" FLC\oi(MCM) RATE WEEKLY EST. NC. ~o.\rHlY 

MO.'~TM INTERVAL CCllECHe SAI"PLED NC.''''C!' FLC\\(I'CI" ) (RATEXFLCIoi ) EST. ~C. 
-------- --------- -------- ------ -------- ----------- -----------

JAN 1 C .7874 .cccc 4.75C8 0 
2 C .&&71 .0000 1.1529 0 
3 [NO SA/o'PLE) 7.e;!'c 
4 c .50el .ooco 12.57:5 c 

"'CNTH tST.RATt .0000 32.3732 0 

FEB 1 C .9873 .ooco 5.5692 a 
2 c .821C .OCCC 4.4157 C 
3 (NC SAMPL.EI 4.44l:3 
4 C .5783 .cccc 3.6911 a 

fo!ONTH EST.RATE .0000 18.1283 0 

/lARCH 1 C .5567 .cccc 3.882l: C 
2 C .5&85 .0000 3.97<;3 C 
3 C .6CCl .cccc 3.97<;3 c 
4 C .5685 .oeoo 4.30C5 a 

I'CI\TH EST.RATE .cooe 16.1417 c 

APRIL 1 C .5626 .cooo 3.8757 C 
2 C .5547 .cccc 3.9616 C 
3 C .5089 .0000 3.97<;3 0 
4 C .5744 .0000 5.29(:0 0 

/"Ct\TH EST.RATE .ccco 11.1126 C 

I'I.AY 1 C .2902 .0000 2.6914 0 
2 C .2882 .cocc 1.9B~7 0 
3 C .2892 .ocoo 2.9331 a 
4 c .9?33 .ceco 9.8C;9 c 

~CNTH EST.RATE .cooo 17.42C1 a 

JUNE 1 C .9415 .cccc 5.8.124 C 
2 C .2971 .0000 4.1780 a 
3 c .6586 .0000 5.24~2 C 
4 C 1.7484 .cooo 7.3587 0 

tJCf\;T!-i EST.RATE .cccc 22.5<;83 c 

JULY 1 c; .9202 9.7805 5.6763 56 
2 C .9476 .0000 7.1478 0 
3 C .9893 .cccc 7.88<;4 0 
4 2 .9439 2.1189 9.2~<;7 2C 

,.,CI\TH EST.RATE 2.9749 30.01;2 89 

AUG C .6495 .0000 7.8980 0 

NOTE. * LESS THAN C.COOI 

** lESS THA~ l FISH 
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CRA\GE A~D RCCKlA~U LTILiTIES. r ;.C. 

lq17 AC~ATIC ECClCGY ST~CI€S 

~EEKLY ESTI~ATEC I~PI~GE~ENT RATE FeR ~~ERICAN SHAD 

wEEKL Y 
/oIC~.T~ INTERVAL 

--------
(CCI\Til.) A\jG 2 

3 
4 

SEPT 1 
2 
3 
4 

eeT 1 
2 
3 
4 

NOV 1 
2 
3 
4 

eEe 1 
2 
3 
4 

NOTE. * LESS THAN 0.0001 
** lESS THAN 1 FISH 

LeyETT GEHERATI~G STArrCN 

NG.f-ISI- HC" (~C'" I RHE IoiEtKLY 
CCLlcCTEC $A"'PLEC NC./"'CII He .. e ,..e,lf I 
--------- -------- ------ --------

C .6586 .oeoo 9.29<;2 
(NO SA"'PLEI 7.85C9 

1 1.5926 .6279 12.55<;8 
I'Cr-.TH EST.RATE .2C93 37.6C79 

C .5527 .ccco 7.96<;5 
1 .5764 1.7349 4.8541 
C .5685 .ccoo 6.2371 
C .5:;81 .cooo 6.2941 

"'Cr\TH EST.RATE .4337 25.3548 

c .6654 .ccoo 4.9316 
2 .6745 2.9652 5.53<;8 
1 .£677 1.4~77 5.5398 
c .7858 .ecce 8.2e83 

I'Cf\TH EST.RATE 1.1157 24.21<;5 

1 .5961 1.6776 4.68<;9 
C .60S1 .cccc 5.5398 
C .6518 .ccec 5.471C 
C 1.4553 .0000 4.2130 

~ONTH EST. RATE .4194 19.9137 

1 .9383 1.0658 5.C935 
C .2921 .0000 4.8137 
C .6C<;9 .cccc 2.1132 
C .5757 .0000 3.5582 

I'Cr\TH EST.RATE .2665 15.6386 

ANM.:AL EST .RATE .4516 

! 

EST. NC. ~C~TI-:LY 
(RA TEXFLCld EST. f'.;C. 
----------- -----------

0 

e 
8 

a 
8 
0 
C 

11 

0 
16 
e 
c 

27 

8 
0 
c 
0 

8 

5 
C 
0 
0 

4 

147 



! 

-. - -.-.... ~-'-...!..:.:.. .,L."-1.,) 

CRA~~e ~~D RCC~LA~O LTILITIES. I1\C. 
1977 AC~At(C ECGleGY STuot~S 

hEEKLY ESTI~ATEC I~?INGE~E~T RATE FC~ ATLANTIC TCMCCC 
LevETT GE\ERATI~G STATIC~ 

wteKL Y /l;C.t-ISI- FLC"I)ACI>A) RArE WEEKl Y EST. NC. ~aNTHLY 

MC:~Th INTERVAL COLLCCTED SAf'PLED NC./~Cf' FLOW("C") (RA TEXFLGIoo I EST. NO. 
-------- --------- -------- ------ -------- ----------- -----------

JAN 1 14 .1874 i7.7eOO 4.75C8 84 
2 14 .6677 20.9675 7.1529 150 
3 (NO SA/',PLE I 7.894C 
4 1 .5C81 1.968t 12.57~5 25 

fo'CI'\TH EST.iU.TE 13.5719 32.3722 43<; 

FED 1 2 .9873 2.0257 5.5692 11 
2 e .8270 7.2551 4.4157 32 
3 . (NO SAMPLE I 4.440 
4 ~ .5783 6.9168 3.6971 26 

f'Ci\TH EST.RATE 5.3992 18.121:3 98 

MARCH 1 3 .5567 5.3889 3.8826 21 
2 2 .5685 3.518C 3.9793 14 
3 3 .6001 4.9992 3.97'i3 20 
4 '3 .5685 8.7951 4.3CC5 38 

"C"'TH EST.RATE 5.6753 16.1417 92 

IIPRIL 1 C .5626 .cooo 3.8757 C 
2 C .5547 .cccc 3.9616 0 
3 C .5689 .cccc 3.9793 0 
4 C • '3 744 .0000 5.296C a 

MONTH EST.RATE .COOO 17.1126 0 

/JAY 1 C .29C2 .CCCC 2.6914 C 
2 C .2882 .COOO 1.98<;7 C 
3 C .2892 .CCCC 2.9]31 0 
4 C .9533 .0000 9.8059 0 

I'Cf\TH EST.RATE .CCCO 17.42C1 0 

JUNE 1 329 .9415 349.4424 5.8124 2031 
2 C .297L .CCCC 4.178C 0 
3 8 .6586 12.1470 5.2492 64 
4 231 1.7484 132.1208 7.3587 972 

I'ONTH EST.RATE 123.4276 22.5983 2789 

JULY 1 118 .92C2 128.233C 5.67t3 728 
2 2 .9476 2.1106 7.1478 15 
3 32 .9893 32.3461 7.8894 255 
4 7 .9439 7.4160 9.2997 69 

/,O/l;TH EST.RATE 42.5264 30.C132 1276 

AUG 1 3 .6495 4.6189 7.8SS0· 36 

NOTE. lI< LESS THAN 0.0001 
.* LESS THilN 1 FISH 



______ :;:,:-8 (r'»---'----,-\ 'oJ\.. .• _ .... " ___ , 

CRA~~E 4~O RCCKlAND ~TILITIESt I",C. 
1~17 A~~ATrc [(CleGY ST~otES 

~EEKLY ESTI~ATE: I~PI~GE~E~T RATE FeR ATLA~T[C Te~ccc 

\oiEEKLY 
I'IC;~Tr. INTERVAL 

--------
((eNID.) AUG 2 

3 
4 

SEPT 1 
2 
3 
4 

eeT 1 
2 
3 
4 

NOV 1 
2 
3 
4 

DEC 1 
2 
3 
4 

NCTE. * LESS THAN C.COOl 
** LESS THAN 1 FISH 

LevETT GE"'ERATI~G STATIC~ 

~O.FISt- FLC,'( '-:CI'II RATE WEEKLY 
CCLLcCTEC SA/I;>lEC I'<c./I"(I' FlC;'(I"CI"1 
--------- -------- --_ ..... _- --------

; .6586 13.6c54 9.2;<;2 
(NO SAMPLEI 7.85C9 

2<; 1.5926 18.2C92 12.55<;8 
,",Ct\TH EST.RATE 12.1645 37 .6C 7<> 

2 .5527 3.6186 7.<;6<;5 
C .5764 .cooo 4.8541 
C .S6e5 .eccc 6.2371 
e .5981 .cooo 6.2941 

"Ct\TH EST.RATE .9047 25.3548 

c .6654 .cooo 4.9316 
C .6745 .ccce 5.5398 
C .6677 .0000 5.5398 
C .7858 .cccc 8.2e83 

"'CNTH EST .RATE .cooo 24.21<;5 

C .5<;61 .ccoc 4.68<;9 
c .6881 .cooo 5.5398 
C .6518 .cooc· 5.47le 
C 1.4553 .0000 4.21;0 

,",CNTH EST.RATE .CCOC 19.91;7 

e .9383 .0000 5.09;5 
e .2921 .cooo 4.8137 
C .6C99 .cccc 2.1732 
1 .5757 1.7370 3.5582 

"'CNTH EST.RATE .4343 15.6386 

ANN~AL EST.RATE 17.0087 

EST. NO. "'C,\ THL Y 
(RA TeXFLCIoi I eST. :'C. 
----------- -----------

127 

229 
457 

29 
0 
c 
0 

23 

0 
0 
0 
e 

a 

a 
0 
c 
0 

c 

0 
C 
0 
6 

7 

5181 



:.\.3:'': :""/" -) 

ORANGE A~O ~eCKLANJ ~rIL(TIE~. Il\e. 
1917 AC~~TIC ECCLC~Y ST~urES 

~EEKLY EST(MATEC I~PI~GE~E~r RATE FCK E~Y A~:HCVY 

LC~ETT GE~ERATI~G STATIC~ 

WEEKLY I'.;O.FIS,", FLC,,("C~I RATE wEEKLY Esr. "C. "'C;. THL Y 
MCNTH INTlRV~L CGLlECTEr; S~flPU:C ~C.I/lCI" FLC'n(~CI'I (RA TEXFLC"I EST. ~C. 

-------- --------- -------- ------ -------- ----------- -----------
JAN 1 C .1814 .OGOO 4.75C8 0 

2 C .6617 .0000 1.1529 0 
3 (NO SAIo'PLEI 1.8<;t,C 

4 C .5C81 .cooo 12.57:5 c 
t-ICNTH EST.RATE .coco 32.3132 0 

FEB 1 C .9873 .OOOC 5.5(;<;2 c 
2 C .8270 .OOCO 4.4157 0 
3 (/,\0 SAMPLE) 4.44t3 
4 C .5183 .0000 3.6911 0 

MONTH EST.RATE .0000 18.1283 C 

/-lARCh 1 C .5567 .cccc 3.8e26 0 
2 C .5685 .CliCO 3.97<;3 0 
3 C .6eCI .COOO 3.97<;3 0 
4 C .5685 .cooo 4.30C5 0 

~OI\TH EST.RATE .CCCO 16.1411 C 

APRIL 1 C .5626 .0000 3.8757 0 
2 C .5547 .eece 3.9616 0 
3 C .5689 .0000 3.9793 0 
4 C .5744 .cocc 5.2<;(;0 0 

"'CNTH EST.RATE .0000 17.1126 0 

,.,AY 1 C .29C2 .cecc 2.6914 c 
2 C .2882 .0000 1.98171 0 
3 C .2892 .0000 2.9331 C 
4 C .9533 .0000 9.8059 0 

I'CNTH EST .RATE .cecc 17.42Cl 0 

JUNE 1 2 .9415 2.1243 5.8124 12 
2 1 .2971 3.3659 4.1780 14 
3 1 .6586 1.5184 5.24<;2 8 
4 13 1.7484 7.4354 7.3587 55 

,.,CI\TH J::ST.RATE 3.6110 22 .5<;83 82 

JULY 1 32 .9202 34.1751 5.670 197 
2 2 .9476 2.1106 7.1478 15 
3 2C .9893 20.2163 7.88<;4 159 
4 42 .9439 44.4962 9.2997 414 

MONTH EST.RATE 25.3996 30.0132 162 

AUG 1 4 .6495" 6.1586 1.8<18C 49 

NeTE. >II LESS THAN 0.0001 

•• LESS THAN 1 FISH 



-=~~ ... ~~= =~,':-} (r.:\'l~';::~~~J) 

CR4~GE A~C RCCKLA~C UTILITIE~. II<.C. 
lq17 A~UATIC ECCLCGY ST~JrES 

~EEKLY ESTI~ATEO 1~?I~GE~:Nr ~ATE FC~ BAY A\CHOVY 

\o;E[Kl Y 
MC~TH INTERVAL 

--------
(CONTO.) AUG 2 

3 
4 

SEPT 1 
2 
3 
4 

eeT 1 
2 
3 
4 

NOV 1 
2 
3 
4 

CEe 1 
2 
3 
4 

NOTE. * LESS THAN 0.0001 
** LESS THAN 1 FISH 

LC~ETT GENERATI~G STATIC~ 

:-;O.FISi- FLC"I/>ICI') ;UTE wE EKl 't 
CCLLECTEC SAI>'?LEC I\c.'I'el' He" (/1(1>') 

--------- -------- ------ --------
4 .6586 6.0735 9.2<;<;2 

(NO SAMPLE) 7.65C<; 
17 1.5n6 lC.6744 12.55<;8 

r-C1\TH EST.RATE 7.6355 37.6C 79 

t. .5527 10.8;;58 7.9t<;5 
1 .57t4 1.7349 4.8541 
C .5685 .cccc 6.2311 
2 .5981 3.3439 6.2941 

~C:>;TH EST.RATE· 3.9B37 25.3548 

c .6654 .cooo 4.9316 
C .6745 .ccee 5.5398 
C .6677 .0000 5.53<;8 
C .7858 .cccc 8.2C23 

IICI\TH EST.RATE .ocoo 24.21<;5 

C .5961 .0000 4.68<;9 
C .6881 .CCCC 5.53<;8 
C .6518 .cccc 5.471C 
C 1.4553 .0000 4.2130 

MONTH EST.RATE .0000 19.9137 

c .9383 .cccc 5.C<;35 
C .2921 .0000 4.8137 
C .6C99 .cccc 2.1732 
C .5757 .0000 3.5582 

fo'Ct\TH EST.RATE .ococ 15.638(; 

ANt\l.AL EST.RATE 3.3858 

EST. r-.C •• fo'Cr-.iHLY 
(RATEXHC,.1 EST. NC. 
----------- -----------

56 

134 
287 

67 
8 
C 

21 
101 

0 
c 
0 
e 

0 

c 
C 
C 
0 

0 

C 
C 
0 
0 

C 

1232 



TABLE IV-1O 

CRANGE AhC ~CCKlA~O LTILITIES. l~C. 
lq71 A'UATIC ECClCCY STLCtES 

~EEKlY EST{~ATEC r'PING~~E~T RATE FC~ HL~E8ACK HERRl~G 
LevElT GE~[RATI~C STArIC~ 

WEEKLY NO.FISt- FlC,,(,",Cf.l1 RATe wE(KL Y EST. NC. ,",CI\Ti"L'f 
MCNTH INTERVAL CCllECTEG SAI'PLEC NC.JI'CII FLO~, (lieI'I IRA TEXf-LC:.I) eST. I-iC. 

-------- --------- -------- ------ -------- ----------- -----------
JAN 1 C .7874 .0000 4.75C8 C 

2 C .6671 .ccco 1.152<; c 
3 INC SAfoIPLE) 7.8<;4C 
4 c .5081 .0000 12.5755 0 

I'Ct\TH EST.RATE .ccoo 32 .3732 0 

FEB 1 C .9873 .cooo 5.5692 0 
2 C .827C .cccc 4.4157 0 
3 (NO SAMPLE) 4.4463 
4 C .5783 .COOO 3.6971 C 

"'CNTH EST.RATE .cooo 18.12E3 0 

"ARCH 1 C .551':7 .cccc 3.8826 C 
2 C .5685 .0000 3.97<;3 0 
3 C .6001 .0000 3.97C;3 0 
4 C .5685 .0000 4.3CC5 0 

I'Ct\TH EST.RATE .cccc 16.1417 C 

APRIL 1 C .5626 .ocoo 3.8757 0 
2 C .5547 .0000 3.91':16 C 
3 C .5689 .occc 3.97<;3 0 
4 C .5744 .cccc 5.29tC 0 

t'CNTH EST. RATE .cooo 17.1126 0 

MAY 1 C .2902 .ccoo 2.6914 0 
2 C .2882 .ccco 1.98<;7 C 
3 C .2892 .cooo 2.9331 0 
4 C .9533 .0000 9.8059 0 

MONTH EST.RATE .0000 17.42Cl 0 

JUNE 1 32 .9415 33.9883 5.8124 198 
2 2 .2911 6.7311 4.171:0 28 
3 C .6586 .CCCC 5.24<;2 0 
4 6 1.7484 3.4317 7.3587 25 

I'Ct\TH EST.RAJE 11.0379 22.5983 249 

JljLY 1 l; .9202 6.5203 5.6763 37 
2 1 .9476 1.0553 7.1478 8 
3 2 .9893 2.0216 7.8894 16 
4 1 .9439 1.0594 9.2997 10 

I'CNTH EST.RATE 2.6642 ·30.0132 80 

AUG 1 C .6495· .ccoc 7.898C 0 

NOTE. * LESS THAN 0.0001 

*. LESS THAN 1 FISH 



:~~3~= :~/-:.O r: .=O~r::~;-~S~;) 

CRA~GE 6~O RCCKlA~O ~TllITIES. I~C. 

1977 ACuATIC E:ClCGY ST~OIES 

~EEK~Y EST!~ArEC 1~?I~GE~E~r RArE FC~ eL~EeACK HER~I\C 

WHKL Y 
MOtl;Th INTERVAL 

--------
(COHO. J AuG 2 

3 
4 

S[;PT 1 
2 
3 
4 

eeT 1 
2 
3 
4 

I\OV 1 
2 
3 
4 

DEC 1 
2 
3 
4 

NOTE. * LESS THAN 0.0001 
** LESS THAN 1 FISH 

LevETT GE~~RATI~~ ST~Tle~ 

~C.FISI- HC\\(/"CMJ RATE WEtKLY 
COLLECTED SA~PLEC ~'C.Io'''C''' FLCr.(~CI'J 

--------- -------- ------ -_ ..... _----
C .6586 .CCCC 9.29<;2 

(NC SM'PLE) 7.85C9 
1 1.5926 .6279 12.5590 

Io'Cf\TH EST.RATE .2C93 37.6C7<; 

C .5527 .cooo 7.96<;5 
C .5764 .CCCC 4.8541 
C .5685 .cooo 6.2371 

24 .5981 40.1271 6.2941 
~Cf\TH EST.RATE lC.C318 25.3548 

C .6654 .cooo 4.9316 
14 .6745 20.7561 5.53<;8 

C .6677 .cooo 5.5398 
c .7858 .cccc 8.2C23 

"'C!,;TH EST .RATE 5.1890 24.21<;5 

2 .5961 3.3551 4.68<;<; 
6 .6881 8.7197 5.5398 
C .6518 .CCOC 5.4710 
C 1.4553 .COOO 4.2130 

"CNTH EST.RATE 3.0187 19.9137 

C .9383 .0000 5.0<;35 
C .2921 .cooo 4.8137 
C .c099 .cccc 2.1732 
c .5757 .ccce 3.5582 

"C"'TH EST.RATE .0000 15.6386 

ANMjAL EST .RATE 2.6792 

EST. NC. POlloThLY 
(RA TEXFLOw J EST. i'.C. 
----------- -----------

0 

8 
8 

c 
0 
0 

253 
254 

C 
us 

a 
C 

126 

16 
48 

C 
a 

6C 

a 
0 
a 
a 

0 

177 



':L\BLE IV-ll 
ORANGE A~O RCCKlA~D ~TILrTIES, l~C. 

IS77 AC~ATIC ECCLC~Y ST~OIES 

~EEKLY ESTIN!TEC I~PI~GE~E~T RATE FeR GIZZARG SHAC 
LeverT GE~ERATI~G STAT1CN 

WEEKLY NO.FIS!- FLCW(to'C/I) RATE WEEKL Y EST. NO. "'G~TI1LY 
140NTH If'iTERVAL COLLECTEC SA"PlEC NC./,..C,.. Held /leI") (RATEXFLC.,I. EST. r-;c. 

-------- --------- -------- ------ -------- ----------- -----------
JAN 1 H .7874 &3.8202 4.75ca 398 

2 123 .6677 184.2145 7.1529 1318 
3 (NO SA"'PLEI 7.894C 
4 1e .50el 35.4261 12.57~5 446 

/'CNTH EST .IUTE 101olS36 32.3732 3275 

FEB 1 45 .9873 45.5789 5.56<;2 254 
2 3 .827C 3.6276 4.4157 16 
3 (NC SA~PLEI 4.4463 
4 1 .5783 1.7292 3.6971 6 

/'ONTH EST.RATE '16.9786 18.1283 3e8 

poIARCH 1 1 .5567 1.7963 3.882(; 7 
2 C .5685 .cooo 3.97S3 C 
3 C .6ee1 .cooo 3.9793 a 
4 c .5685 .cooo 4.3CC5 C 

/'CNTH EST.RATE .4491 16.1417 7 

APRIL 1 C .5626 .ecoo 3.8757 C 
2 1 .5547 1.8C28 3.9616 7 
3 C .5689 .cooo 3.9793 a 
4 c .5744 .ccoo 5.291::C C 

/,CNTI-i EST .RATE .4507 17.1126 8 

/lAY 1 C .29C2 .ceco 2.6914 c 
2 C .2882 .oeoo 1.9B97 a 
3 c .2892 .ooco 2."331 C 
4 C .9533 .oeoo 9.805'> c 

"eNT'" EST.Rl>TE .ccec 17.42Cl c 

JUNE 1 C .9415 .0000 5.8124 C 
2 C .2971 .cooo 4.17eo C 
3 C .6586 .ccoc 5.24<;2 0 
It C 1.1484 .cocc 7.3587 C 

/'CNTH EST .RATE .cooc 22.5'>83 a 

JULY 1 C .9202 .oeoo 5.611::3 0 
2 C .9476 .CCCC 1.1418 C 
3 e .98<;3 .ceoo 7.88<;4 c 
4 c .9439 .cooo 9.2<;97 0 

/'CNTH EST.RATE .0000 30.0132 a 

AuG I c .64<;5 .cccc 7.8<;8C c 

NOTE. * LESS THAI'; 0.0001 
~* lESS THAN 1 FIS'" 



:~~~= =~l-:2- (C0:;:I~~i.,.·:;:; ) 

CRA~GE A~C RCCKlA~C LTIlITIES. INC •. 
1<;17 AC~ATIC E:CLCGY STLCIES 

~EEKLY ESTI~ATEC I~PINGE~E~T RATE FCK GIllARD ShAD 
LevErT CE~ER~il~G STATIC~ 

HEKl'f NO.FISt- FlC~{/<!Cl'1 RATE ",EEI<LY EST. f\c. !>iC~,THlY 

MC/o,TH INTERVAL CC.LLEC TEC S,A~PLEC :-;C./!'CI' FlC .... {1'(I'1 (RA TEXFLC',; I. EST. NC. 
-------- --------- -------- ------ -------- ----------- -----------

ICC~TO.) AUG 2 C .6586 .eccc 9.2<;<;2 c 
3 (NO SAI'!>LEI 7.85CS 
4 C 1.S<:J26 .cccc 12.55S8 C 

I'CNTH I:ST .RATE .ccoc 37 .60B a 

SE!>T 1 C .5527 .cooo 7.96<;5 c 
2 e .5764 .cccc 4.8541 0 
3 C .5685 .ccce 6.2371 c 
4 C .5SE1 .ccoc 6.2<;41 c 

"CNTH EST .R.aTi .cooo 25.3548 c 

eCT 1 c .6654 .COOO 4.9316 C 
2 C .6745 .COOO 5.5390 a 
3 2 .(;677 2.9954 5.53<;8 17 
4 e .7858 10.1tl07 B.20E3 84 

!lCNT~ EST.RATE 3.2<)4C 24.21<;5 80 

f\CV . 1 2 .5'161 3.3551 4.68<;<; 16 
2 53 .6881 77.0237 5.52<;8 427 
3 1E .6518 Z7.6158 5.4710 151 
4 :37 1.4553 25.4243 4.213C 107 

!lONTH EST.RATE 33.3547 19.9137 (;64 

DEC 1 2C7 .'1383 220.6117 5.0935 1124 
2 H .2921 54.7758 4.8137 264 
3 81 .60<;9 132.8C87 2.17~2 28<; 
4 95 .5751 165.0165 3.5582 581 

tlONTH EST.RATE 143.3032 15.6386 2241 

,Al\NUAL EST.RATE 24.9153 (;583 

NeTE. • lESS THAN C.OOOl *. lESS THAN 1 FISh 



:_\.3~= :V-l'2 
CRA'.:>E .'~L RCCKlAI\C LTiLlrtE::'. I~C. 

1977 ~'~ATI~ ECClCGY ST~OIES 

~EEKlY ESTI~ArEO I'PINGE~E\r RATE FO~ ST~IP~O BASS 
LC~ETT GE~~KATrI\G STATIC~ 

.... HKlY NC.FISf- HCld "'CI>') RArE kEEKl'r EST. ~C. I>'Cl'llfJLY 
MCNTH If\TERV,\L CCLLcCTE:: SAI'PLEC :'C./ ,VCI' FLO" (/iC/I1 (RATEXFLCW) EST. NO. 

-------- --------- -------- ------ -------- ----------- -----------
JAN 1 3(; .7874 45.72C1 4.7sce 217 

2 1; .6617 19.4698 7.152<1 139 
3 (NO S'I"PLEI 7.894C 
4 13 .5C81 25.5855 12.57~5 322 

"'CNTH EST.RATE 30.2:>85 32.3132 980 

FEB 1 12 .9873 12.1544 5.5(;<;2 68 
2 H .8270 19.3470 4.41:7 85 
3 (NC SAMPLEI 4.4463 
4 41 .5783 10.8975 3.6971 262 

Io!ONTH ES T .RA TE 34.1330 18.1283 619 

MARCH 1 14 .5567 25.1482 3.8826 98 
2 5 .5685 8.7951 3.97<;3 35 
3 7 .6CCt 11.6647 3.97<;3 46 
4 C .5685 .0000 4.3CC5 0 

IIOf\TH EST. RATE 11.402C 16.1417 184 

APRIL 1 1 .5626 1.7775 3.8757 7 
2 C .5547 .eccc 3.9616 0 
3 C .5689 .0000 3.9793 0 
4 C .5744 .ccco 5.2CJ6C C 

flCI\TH EST .RATE .4444 11.1126 8 

/'lAY 1 C .29C2 .cccc 2.6914 C 
2 C .2882 .cooo 1.9897 C 
3 C .2892 .0000 2.9331 C 
4 C .9533 .coco 9.8059 0 

r-'C1I:TH EST.RATE .cccc 17.42C1 C 

JUNE 1 (; .9415 6.3728 5.8124 37 
2 C .2911 .0000 4.1780 C 
3 C .6586 .cccc 5.24<;2 0 
4 C 1.7484 .cccc 7.3587 C 

IICt\TH EST.RATE 1.5932 22.5983 36 

JULY 1 1 .92C2 1.0867 5.61t3 6 
2 C .9476 .cccc 7.1478 C 
3 2 .9893 2.0216 7.88<;4 16 
4 2 .9439 2.1189 9.2<;CJ7 20 

MCNTH EST.RATE 1.3068 30.0132 39 

AUG 1 2 .6495 3.0793 7.sc;ec 24 

NCTE. • LESS THAN 0.0001 
•• LESS THAN 1 FISf-i 



-=_;':,~: :'r/-12 (r:C';~':':~~--:::J ) 

CRA~~E A~C ~CeKLA~C LTILITIES. [~e. 

1977 A'UATIC ECCLCGY STL~IES 

ftEEKLY ESTIMATEJ I~PI~GE~E~T RATE FC~ ST~IPEC BAS~ 

I<IEEKLY 
p.!C~;Th II\TERVAl 

--------
(CCNTU.) AuG 2 

3 
4 

SEPT 1 
2 
3 
4 

eeT 1 
2 
3 
4 

t\CV 1 
2 
3 
4 

DEC 1 
2 
3 
4 

NCTE. * LESS THAN O.COOI 
** LESS THAN 1 FISH 

LC~ETT GE~~RATI~G STATIC~ 

~iC.FISt- FLC ... (~e~) RATE IotEEKL't 
CCLLE::TE: SAI'PLEC r,C.Il'el' HC •. IHfoI) 
--------- -------- ------ --------

2 .65£6 3.0367 9.29<;2 
INC SAMPLE) 7.85C'I 

e 1.5926 5.0232 12.55<;8 
IICt\TH EST.RATE 3.71H 37.6079 

C .5527 .ceoo 7.96<;5 
C .5764 .ccec 4.8541 
C .5685 .cecc 6.2371 
2 .5981 3.3439 6.2941 

IICI\TH EST.RATE: .836C 25.3548 

2 .6654 3.0U57 4.9316 
Ie .6745 14.8258 5.~3<;8 

14 .6677 20.9675 5.5398 
{: .7858 7.6355 8.2eE3 

/'CI\TH CST.RATE 11.6U86 24.21'15 

5 .5<;61 8.3879 4.68<;9 
28 .6881 40.6918 5.5398 

S .6518 12.2737 5.471C 
5 1.4553 3.4357 4.213C 

IIcrnH EST.RATE 16.1973 19.9137 

8 .9383 8.5261 5.0935 
C .2921 .cooo 4.8137 
C .6C99 .ceco 2.1732 
C .5757 .CCCC 3.5582 

IICt\TH EST .RATE 2.1315 15.6386 

M,I\\.;AL EST.RATE 9.4687 

EST. 1\C. ~C:-'ThLY 
(RATEXFLC~) EST. ~,C. 

----------- -----------
28 

63 
140 

c 
c 
0 

21 
21 

15 
82 

116 
(;3 

281 

39 
225 

67 
14 

323 

43 
C 
0 
C 

33 

2E;64 
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CqA~~E A~C RCCKLA~O ~T(lITIES. II\C. 
1977 ACUATIC ECCLCGY STuctES 

~EEKLY ESTI~ATEG I~PI~GE~E~T RATE FC~ hHlTE PERCH 
LeVETT GENER!TII\G ST~TIC~ 

Iot(EKLY 1\C.FISI- hell("C'" ~ATE wEEKLY EST. I\C. IICr>.THLY 
~C,"Th t~HRIJAL CCLLECTEC SAI'PLEC ~c. /~~CM FLO\; (~C/l) (RATEXFLOwl EST. NO. 

-------- --------- -------- ------ -------- ----------- -----------
JAN 1 2est: .7874 2601.9253 4.75e8 12646 

2 SIC .t:.677 763.8161 7.152<; 5464 
3 (~C SAt-'PLEI 7.8<>4G 
4 128 .5C81 251.9189 12.57~5 3168 

"CNTH CST.RATE1225.8868 32.3732 3<;686 

FEB 1 124 .<;873 125.5951 5.5(:<;2 69q 
2 282 .8270 34C.9915 4.4157 15C6 
3 (NO SA1~PLEI 4.44(:3 
4 1 C 35 .5783 1789.7285 3.6971 6617 

"C~TH EST.RATE 752.1C5C 18.1283 13634 

,.,ARCH 1 74 .5567 132.9262 3.8826 516 
2 (; .5685 10.5541 3.9793 42 
3 47 .6CCI 78.3203 3.97<;3 312 
4 ll(; .5685 21.14.0457 4.3CC5 877 

,CNTH EST.RATE 106.4616 16.1417 1718 

APRIL 1 U! .5626 31.9943 3.8757 124 
2 3ce; .5547 557.05H 3.961(; 22C7 
3 3C .5689 52.7334 3.97<;3 21C 
4 5 .5744 8.7C47 5.29(;0 46 

"CNTH EST.RATE 102.6226 17.ll26 2783 

/'lAY 1 t .2<;C2 20.6754 2.6914 56 
2 C .2882 .cooo 1.98<;7 c 
3 1 .2892 3.4578 2.9331 10 
4 58 .9533 60.8413 Q.8059 597 

,.,CNTH EST.RATE 21.2436 11.42C 1 370 

JUNE 1 5<> 1 .9415 627.7217 5.8124 3649 
2 41 .2971 138. CC07 4.178C 571 
3 It .6586 24.2940 5.2492 128 
4 83 1.7484 47.4720 7.3587 349 

/'IC~TH EST.RATE 2C9.3721 22.59E3 4731 

JULY 1 31: .92C2 41.2<;54 5.6H3 234 
2 2 .9476 2.1106 7.1478 15 
3 13 .9893 13.1406 7.88<;4 104 
4 1<; .9439 2C.1293 9.2997 187 

~Ct\TH EST.RATE 19.1690 30.0132 575 

AUG 19 .6495 29.2533 7.8<;80 231 

NOTE. 'I< LESS THAN O.COOI 
•• LESS THAN 1 FISr 
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C~A~~E A~C RCCKLA~O LTtLITtES. t~C. 
1977 ICvArIC ECCLCGY STUOIES 

~EEKLY ESTIM~TES I~PI\~E~E\T RATE FeR ~H!TE PERCH 

"fEKL Y 
MC:'.t'Tt"f INTERVAL 

--------
(CeNTC.) Al.;G 2 

3 
4 

SEPT 1 
2 
3 
4 

eeT 1 
2 
3 
4 

NCV 1 
2 
3 
4 

CEe 1 
2 
3 
4 

~UTE. * LESS THAN C.COOl 
•• LESS THAN 1 FISH 

LC~EIT CE~ERAT[~G STATIC~ 

~C.FIS!- FLC'rl(IICMl RATE WEEKLY 
CCLLECHC SAI'PLE: NC./MC'" FLO,,''''CIA) 
--------- -------- ------ --------

2C .65a6 3C.3675 <; .2',,2 
INC SAIJ?LE) 7.e5C<> 

84 1.5926 S2.7439 12.55<;8 
I'Ct\TH EST.RATE 37.4549 37.6C7<; 

1 .5527 1.8G93 7.9695 
2 .5764 3.4698 4.8541 
4 .56B5 7.0361 6.2371 
4 .'5<]81 6.6678 6.2941 

I'CNTH EST.RATE 4.7508 25.3548 

3 .6654 4.5C86 4.9316 
357 .6745 529.2810 5.53<;6 
2ee .6677 311.5172 5.53<;8 

52 .7858 66.1746 8.2ce3 
I'Ct\TH EST.RATE 227.8704 24.2195 

43 .5961 72.1356 4.68<;9 
7E1 .6881 1135.CC95 5.5398 
281 .6518 431.1138 5.4710 
471 1.4553 323.6446 4.213C 

I'C~TH EST.RATE 4~0.4759 19.9137 

11C .9383 117.2333 5.C<;35 
5 .2921 17.1174 4.8137 

17 .6099 27.8"134 2.1732 
5 .5757 a.6a5l 3.5582 

"'C~TH EST.RATE 42.7273 15.6386 

A~~UAL EST~RATE 275.0111 

EST. r-.c. "'C~.THL Y 
(RA TEXFLO,,) EST. r-.c. 
----------- -----------

282 

6l:2 
14C9 

14 
17 
44 
42 

120 

22 
2932 
1726 

543 
5519 

338 
6238 
2359 
1364 

9767 

597 
82 
61 
31 

He 

8C980 



3. Length Frequency 

Monthly length frequency data for selected species indicated that 

young-of-the-year fish dominated impingement collections at Lovett 

in 1911 (Tables IV-14 through IV-19). 

4. ~stimatea Total Annual Impiniement 

An estimate of the total number of fish impinged annually for 

selected species and all species combined was obtained from the 

monthly plant flow and the mean impingement rate (Tables IV-5 

through IV-13). The estimate was computed by the same method used 

for previous years. The 1977 impingement estimates (fish per 

million cubic meters and total number of fish per year) were based 

on actual fish collected from operating screens. No scale-up factor 

was applied to compensate for screens not operating, screen collec

tion efficiency, recirculation or survival of impinged fish. 

An estimated total of 114,860 fish were impinged at Lovett through

out 1977 (Table IV-5). Of these, white perch (Table IV-13) ac

counted for 80,980 fish, or 71% of the total estimate. An esti

mated 6,583 gizzard shad (Table IV-II), 5,181 Atlantic tomcod (Table 

IV-B), and 2,664 striped bass (Table IV-12) were impinged. 

IV-4 

Lawler. Matusky ®" Skelly F;ngineers 
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~i77 A:~dT!C EC:l~~Y ST~DIES 
:?'\~1L:;:: !t~~ <:CKL~~i: t .... T:LITIES,r·~: 

LE~GTH-F?[:U~~CY CF ~L~WIFt 

LOVETT °OI~T G~\~~Arr\~ STATION - 1)77 

LE' GTH 'W'!t'(R GF FI~H 
I '.;T !{V~.l Jl:; FeB ~AR ftPR MAY JUN 

( 1') NO. °r:~H 'lC. ?C'H NO. Pc.~ ! NO. PC~T NO. peNT NO. peNT 

.1- 1.0 0 .0 c .0 c .0 c .0 0 .0 0 .0 
1. 1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.G Q .') C .0 \) .0 0 .0 0 .0 0 .0 
,3.1- t,.o I) " 0 .0 0 .U 0 .0 0 .0 0 .0 .u 

4.1- 5.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
5.1- 6.0 0 .0 c .0 0 .(j 0 .0 0 .0 0 .0 
6.1- 7.0 0 .0 c .0 a .0 c .0 0 .0 0 .0 
7.1- e.o c .0 0 .0 0 .U 0 .0 0 .0 0 .0 
t.l- 9.:) 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
'J.l- lO.Q 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 

1::'.1- 11.') 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
11.1- 12.0 0 .0 c .0 a .0 0 .0 0 .0 1 14.3 
12.1- 13.0 0 .0 c " c .0 c .0 0 .0 0 .0 . " 
1"3.1- 14.0 0 .0 0 .0 0 .0 0 .0 0 .0 1 14.3 
14.1- 1').0 0 .0 0 .0 c .0 0 .0 0 .0 0 .C 
15.1- 16.0 (I .0 0 .0 0 .0 0 .0 0 .0 0 .0 
16.1- 17.0 0 ./) C ./) 0 .0 0 .0 0 .0 0 .0 
17.1- 12.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.3.1- 19.C 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
1'1.1- 20.0 0 .0 0 .0 c .0 0 .0 0 .0 1 14.3 
2(,.1- 21.0 0 .0' 0 .0 0 .0 0 .0 0 .0 0 .0 
21.1- 22.0 0 .f) 0 .0 0 .0 0 .0 0 .0 1 14.3 
22.l- 23.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
23.1- 24.0 0 .0 c .0 0 .0 c .0 0 .0 0 .0 
2 It. 1- 2').0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
25.1- 26.0 0 .0 c .0 0 .0 c .C' 0 .0 0 .0 
26.1- 27.0 0 .0 0 .0 0 .0 c .0 0 .0 0 .0 
27.1- 28.0 0 .0 0 .0 0 .() 0 .0 1 100.0 0 .0 
28.1- 29.0 0 .0 0 .0 0 • (i 0 .0 0 .0 2 28.6 
i9.1- JC"C 0 .0 C .() 0 .u 0 .0 0 .0 0 .0 
30.1- 31.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
31.1- 32.0 0 .0 a .0 0 .0 0 .0 0 .0 0 .0 
32.1- B.O 0 .0 c .0 (; .0 0 .0 0 .0 1 14.3 

TliT.'l,L ANAL Y lEI) 0 0 0 0 1 7 
~,c~·~.'.~ L=~JGTH 27.8 22.2 
vAKrA~C:E 6Z.28 
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l',T~R JA .... 
~, ) 

. ~ 
1.1-
2.1-
3.1-
4.1-
::i.l-
6.1-

, " .:. ..... 
~ t' '- ...... 
3.'] 
4.C 
~.O 

6.0 
7.C 

7.1- d.J 
2.1- 9.0 
').1- 10.0 

lC.l- 11.C 
11.1- 12.(' 
12.l- 13.0 
13.1- 14.·:) 
14.1- 15.J 
1:".1- 16.0 
10.1- 17.0 
17.1- 1'3.0 
18.1-- 10.0 
19.1- 2';.0 
2':,.1- 21.0 
21.1- 22.0 
22.1- 2'.() 
23.1- 24.0 
24.1- 2S.C 
25.1- 26.0 
2&.1- '27.) 
27.1- 2~.'l 

2['.1- 29.0 
29.1- 30.0 
3(;.1- 31.:> 
31.1- 32.0 
32.1- 33.0 

T:lU,L ANALYZED 
:VEJ~ ~ L:::''iGTH 
V!.':t..li\\;CE 

'";""" i --.,--

_J:"..::J~ ..Lj-..L.~ 
';~ -'''\7'.-~'\T';~1 ' 
\· .... ·.J:..' __ .. l!-'~/ 

;7 7 !:~!TI: E'::L:~~ srUl!tS 
_ :( .l \ j ,::. :: .',.,..... ,;: ': " :.. ·1' i; l.t T ~ : ... I ~ ! ~ S , !' ..... 

~~~~~U-F~~~~~:~CY ~~ ~~=~!F~ 
,_ :: II ~ T";" :;t C i . ~ r '::: :\ :: :-: A T ~ ... ,:. ~ r ,t, T ! 2 "'1 - l? 7 1 

JltL 
'JC. DC',;i 
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o 
7 

22 , . 
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o 
I) 

o 
o 
o 
o 
o 
o 
o 
G 
o 
C 
o 
o 
o 
C' 
o 
o 
o 
o 
o 
I) 

o 
(\ 

30 
&.4 

.18 

./) 

.0 

.C 

.0 

.0 
23. ~ 
13.3 
3.3 

.0 

.0 

.0 

.0 
• f) 

.0 

.0 

.0 

.0 

.0 

.C' 

.0 

.0 

.G 

.0 

.() 

.C 

.C 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

Ai.JG 
~,C. pc." T 

o 
o 
c 
c 
o 
o 

1 1 
1 
o 
C 
ij 

C 
o 
o 
a 
o 
a 
o 
c 
o 
c 
o 
o 
o 
c 
c 
o 
c 
o 
o 
o 
c 
r, 

12 
c.6 

.1Q 

.C 

.0 

.C 

.0 ,., 
• 'J 

.0 
91.7 
e .3 

.0 

.0 

.0 

.0 

.0 

.c 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
~ .v 

• 'J 
.0 
.0 
.0 
.0 
.0 
.0 
.C 

"lJ'I,-(~ d~ .. rSH 
Sf? OCT 

',r.. "CJ; ~C. PO'"T 

C • (J 

fJ • .,J 

C • .; 
o .0 
o • u 
o .0 
u 
(' 

o 
o 
G 
o 
o 
c 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
() 

o 
C 

.j 

.0 

.li 

.0 

.J 

.0 

.0 

.r) 

.0 

.0 

.0 

.0 

.0 

.lJ 

.0 

.0 

.0 

.\.1 

.0 

.0 
• I, 

1 1 OC. c.; 
o .u 
o .0 
u • u 
o • \.. 

1 
28.1 

C .0 
o .0 
o .0 
o .0 
o .0 
o .0 
5 41.7 
6 ~O.O 

1 8.3 
C .0 
o .0 
o .0 
o .0 
c .0 
o .0 
o .0 
o .0 
o .0 
c .0 
o .0 
C .0 
o .0 
o .0 
o .0 
(I .0 
C .0 
o .0 
o .0 
o .0 
o .0 
o .0 
o .0 
o .0 

12 
7.2 

.26 

~ov 
1'\0. peNT 

o .0 
o .0 
o .0 
o .0 
o .0 
o • C 
2 11.8 

10 58.8 
4 23.5 
1 5.9 
o .0 
o .0 
o .0 
o .0 
o .0 
o .0 
o .0 
o .0 
o .0 
o .0 
o .0 
o .0 
o .0 
o .0 
(J .0 
o .0 
o .0 
o • c 
o .0 
o .0 
o .0 
o .0 
o .0 

17 
7.7 

.42 

OEC 
NC. peNT 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 

.0 

.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
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1977 ~~0~T!C ECCLGGY ST~CIES 
CU';::;" ... "0 <CC'<U.·.~ LTiLIrIES,I.\lC 

LE\GT~-FRE~UE~CY OF ATLANTIC TOMCOO 
LO,/::::TT PC!'" GE',EUr:,'i':; SrATlO'~ - 1977 

U: :;TH \t.;"1SE"{ GF FISH 
r~·r7' ~VAL J~N FEB ~AR APR MAY JUN 

( ~; ) NO. PCNT ,'W. PC;;T !\l0. PCH NLl. PCNT NO. peNT NC. peNT 

.I- I.O 0 .f) 0 .0 () .u 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.C 0 .C C .0 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 0 .0 0 .0 c .0 0 .0 0 .0 2 11.1 
5.1- 6.0 0 .0 0 .0 0 .0 0 .0 0 .0 4 22.2 
6.1- 7.0 0 .0 0 .0 0 .0 0 .0 0 .0 7 39.9 
7.1- 3.0 C .0 0 .0 0 .0 0 .0 0 .0 4 22.2 
8.1- 9.0 0 .0 0 .0 0 .0 0 .0 0 .0 1 5.l:I 
9.1- 10.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 

lC.l- 11.0 2 16.7 1 11 • 1 0 ." c .0 0 .0 0 .0 
It.l- 12.8 3 25.0 t 11.1 1 16.7 0 .0 0 .0 0 .0 
12.1- 13.0 4 33.3 2 22.2 0 .0 0 .0 0 .0 0 .0 
13.1- 14.0 1 8.3 1 11.1 2 33.3 0 .0 0 .0 0 .0 
14.1- 15.0 C .0 C .0 2 33.3 0 .0 0 .0 0 .0 
1').1- 16.0 0 .0 2 22.2 0 .0 0 .0 0 .0 0 .0 
16.1- 17.0 0 .0 1 11.1 1 lb •. ( 0 .0 0 .0 0 .0 
17.1- 1S.0 0 .0 c .0 0 .0 c .0 0 .0 0 .0 
18.:- 19.0 1 S.3 0 .0 0 .0 0 .0 0 .0 0 .0 
19.1- 20.0 0 • J C .0 0 .0 0 .0 0 .0 0 .0 
20.1- 21.0 1 8.3 1 11.1 0 .0 0 .0 0 .0 0 .0 
21.1- 22.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
22.1- 23.0 0 .0 c .0 0 .0 c .0 0 .0 0 .0 

TO TAL M, I\L Y lEO 12 9 0 0 0 18 
MEA\! LE~GTH 13.3 14.4 14.4 l:I.4 
Vf;iU A~.CF 8.78 8.!l9 2.54 1.03 
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1?77 ~CUAr!c ECCLG~Y ~T!.;~1:=:; 
::-;- ~ A ':: = .! ~~ ': .~: C!< L A .,~ C IJ T [ L r r res t I·::' 

!_E',G T"-F?i ,;\.:c '.:C Y CF .\ fL A~.;r IC TO"'C'JO 
LOv:;TT ror~r GE'jE~t.Ti'\;" STHIJ', - 1')77 

LE;~GTH .U'Ii;EQ. CF FISH 
I~TEKVAL JUL At.." SE;:> OCT NCV DEC 

(C/<I) NC. ?c'n 'lC. pen ·~o. "C'H NO. peNT NO. peNT NO. peNT 

.1- 1.0 0 .0 c .0 0 .C C .0 0 .0 0 .0 
1.1- 2.0 0 .0 a .0 0 .U 0 .0 0 .0 0 .0 
2.1- 3.0 (J .0 c .0 C .(; 0 .0 0 .0 0 .0 
3.1- L,.J 0 .0 0 .0 0 .U 0 .0 0 .0 0 .0 
4.1- S.Q C .0 0 .0 0 .0 0 .0 0 .0 0 .0 
S.l- 6.0 0 .0 0 .0 0 .U 0 .0 0 .0 0 .0 
b.l- 7.0 2 22.2 3 11.5 0 .u 0 .0 0 .0 0 .0 
7.1- 8.0 0 .0 6 23.1 0 .0 0 .~ 0 .0 0 .0 
2.1- 9 •. ) 3 33.3 8 30.8 0 .li 0 .0 0 .0 0 .0 
'1.1- lC.!) 0 .0 7 26.9 0 .0 c .0 0 .0 0 .0 

10.1- 11.0 1 11.1 2 7.7 () .0 0 .0 0 .0 0 .0 
11.1- 12.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
12.1- D.O 0 .0 0 .0 0 .U 0 .0 0 .0 0 .0 
13.1- 14.0 o· .0 c .0 0 .C 0 .0 0 .0 1 100.0 
14.1- 15.0 11.1 0 .0 1 100.0 0 .0 0 .0 0 .0 
15.1- 16.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
16.1- 17.0 1 11.1 0 .0 0 .0 0 .0 0 .0 0 .0 
17.1- 1'1.0 0 " 0 .0 0 .0 0 .0 0 .0 0 .0 .v 

18.1- 19.0 0 .0 0 .0 0 .0 c .0 0 .0 0 .0 
19.1- 20.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
20.1- 21.0 0 .0 c .0 0 .C C .0 0 .0 0 .0 
21.1- 22.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
22.1- 23.0 11.1 0 .0 0 .0 0 .0 0 .0 0 .0 

lCJTAL Mit.LYZE:J 9 26 L 0 0 1 
~1r:: !·J'l L t Nt, TH 11.4 8.4 14.4 13 .1 
V;,o,lANC,E 2&.07 1. ,0 
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TABLE IV-16 

1977 AQUATIC ECCLOGY STUOIES 
CRANCE AND ~CCKLAND ~TILITIeStINC 

LENGTH-FREQUENCY OF BAY ANCHOVY 
LOVCTT POINT GENERATING STATION - 1977 

LI:NGrH NUMtsER Of FISH 
INTERVAL JAN FEB MAR APR MAY JUN 

(CHI NO. PCNT NC. PCNT NO. PCNT NO. peNT NO. peNT NO. PCNT 

.1- 1.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- Z.O C .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
5.1- 6.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
6.1- 7.0 C .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- e.o 0 .0 0 .0 0 .0 0 .0 0 .0 1 50.0 
0.1- 9.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
9.1- 10.0 0 .0 0 .0 0 .0 0 .0 0 .0 1 50.0 

10.1- 11.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 

TOTAL ANALYZED 0 0 0 0 0 7 
MEA:~ LEU:;TH 8.3 
VARIANCE 1.65 



r 

TABLL 1'1-16 (COUTINL'ED) 

1977 ACUAT!C ECOLCGY STUOIES 
GRANGE ANO RCCKLANO UTILITltS,INC 

LE~GTH-FREOVtNCY OF BAY ANCHUVY 
LOVETT POINT GENERATING STATIO~ - 1977 

LH:GiH NUMI:)ER OF FISH 
INTE:RVAL JUL AUG SEP OCT NOV OEC 

(C~, , "40. peNT '1O. peNT NC • PC~:T NU. peNT NO. PCNT NO. PCNT 
• 1- 1.0 0 .0 0 .0 0 .0 c .0 0 .0 0 .0 1.1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 2.1- 3.0 0 .0 0 .0 0 .0 c .0 0 .0 0 .0 3.1- 4.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 li.l- 5.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 

~.l- 6.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 1.>.1- 7.0 0 .0 0 .u 0 .0 0 .0 0 .0 0 .0 7.1- !?O !:i 38.5 0 .0 () .0 0 .0 0 .0 0 .0 8.1- 9.0 7 53.8 3 60.0 0 .0 0 .0 0 .0 0 .0 9.1.- 10.0 1 7.7 2 40.0 1 50.0 0 .0 0 .0 0 .0 10.1- 11.0 0 .0 c .0 1 50.0 0 .0 0 .0 0 .0 

TLTAL Ar-.;ALYlt::D 13 5 2 0 0 0 
~I,:;A'-l LENGTH 8.g 8.8 9.8 
VM!ANCE .55 .25 .63 



( 

'=_u:..z :.[-;..'-: 

t177 A~L~r!: E:CLC~V STVCtES 
2~A\S~ ~~~ ;~CKLA~8 UTILrTr~StI~~ 

L~\GTH-F~:::t..E·jCY SF Bl:.JE8ACK HE~RING 
LeVETT OCINT ~~~ERATI\~ STATION - 1977 

Lt:~G TH ~;Ij··lbER OF FISH 
r:,TSR.VAL J~N F~P I:~ ,..,Ail. APR MAY JUN 

(CI-' ) ,.~ C: • P:~4T ~'JC • PCNT ilC. PC~. r NO. peNT NO. peNT NC. peNT 

.1- 1. I) 0 .0 c .0 c .0 c .0 0 .0 0 .0 
1.1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.r:l 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.0 0 .0 c .0 0 .U C .0 0 .0 0 .0 
4.1- 5.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
':i. 1- 6.0 0 .0 0 .0 0 .(i 0 .0 0 .0 0 .0 
!'.l- 7.0 0 " c .C 0 .0 0 .0 0 .0 0 .0 •. J 

7.1- 8.0 0 .0 a .0 0 .0 c .0 c .0 0 .0 
E.J.- 9.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
'1.1- 10.0 0 .0 c .0 c .0 0 .0 0 .0 0 .0 

lC.1- 11.0 0 .0 0 .0 0 .U 0 .0 0 .0 1 7.1 
11.1- 12.fl 0 .0 0 .0 0 .0 0 .0 0 .0 3 21.4 
12.1- l3.G 0 .0 0 .0 0 .0 0 .0 0 .0 1 7.1 
13.1- 14.0 C .0 0 .0 0 .0 0 .0 0 .0 0 .0 
14.1- 15.0 0 .0 G .0 0 .0 0 .0 0 .0 0 .0 
15>.1- 16.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
16.1- 17.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
17.1- 18.0 (; .0 0 .0 0 .0 0 .0 0 .0 1 7.1 
18.1- 19.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
19.1- 20.0 0 .0 0 .0 0 .0 0 .0 0 .0 1 1.1 
2C.l- 21.0 0 .0 0 .0 0 .0 0 .0 0 .0 1 7.1 
21.1- 22.0 0 .0 0 .0 0 .0 0 .0 0 .0 2 14.3 
27..1- 23.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
23.1- 24.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
24.1- 25.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2'5.1- 26.0 0 .c 0 .0 0 .0 0 .0 0 .0 0 .0 
26.1- 27.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
27.1- 28.0 0 .0 " .0 0 .0 0 .0 0 .0 1 7.1 v 

2'1.1- ;(9.0 0 .0 0 .0 0 00 0 .0 0 .0 1 7.1 
2').1- ,0.0 C .0 0 .0 0 .0 0 .0 0 .0 1 7.1 
30.1- 31.0 0 .0 0 .0 0 .0 0 .0 0 .0 1 7.1 

T(;TAl AnALYZED 0 c 0 0 0 14 
~t:A'< Ll::tlGTH 19.6 
VAr<.IANC:~ 51.99 



-
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!~77 ~CWATIS ECC~C~Y srUJIES 
C~A\~~ A'~J ~C~~LA~~ ~TrLITI~S,:'~L 

L,,~.GTH-qE:"l.:·I-:Y::F eLlJE8ACI< HE~~I~IG 
L::V~TT !:Ie:,.r Gt~.E::Hr',~ SflT!8'; - 1977 

LE';G iH '.tJ·~e=Q, f;r FISH 
P.T=~VAL JI.:L AL.~ SEP OCT NOV oec 

II, ) "~ . -. P~:~T t-~C • peNT ;~c • ?C:O~T ~~c • PCNT NC. PCNT NC. PC NT 

.1- 1. ') 'J .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 0 .0 c .0 (j .0 0 .0 0 .0 0 .0 
3.1- ' ... 0 c .0 c .0 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
5.1- 6.') 0 .0 0 .0 0 .G C .0 0 .0 0 .0 
6.1- 7.0 C .0 0 .0 0 .0 0 .0 0 .0 0 .0 
7.1- 9.1) 0 ./) 0 .0 0 .0 0 .0 0 .0 0 .0 
8.1- 9.0 C .0 C .0 0 .0 0 .0 0 .0 0 .0 
9.1- lC.O 0 .0 0 .0 c .0 0 .0 0 .0 0 .0 

10.1- 11.0 C .0 C .0 0 .0 0 .0 0 .0 0 .0 
11.1- 12.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
12.1- 13.0 G .0 0 .0 0 .0 0 .0 0 .0 0 .0 
13.1- 14./) 0 .0 0 .0 0 .li 0 .0 0 .0 0 .0 
14.1- 15.0 0 .0 1 100.0 0 .0 0 .0 0 .0 0 .0 
15.1- 16.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
16.1- 17.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
17.1- lP.J 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1<3.1- 19.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
19.1- 20.0 I) .0 0 .0 0 .0 0 .0 0 .0 0 .0 
20.1- 21.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
21.1- 22.1) 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
22.1- 23.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
23.1- 24.') 0 .0 c .0 () .0 0 .0 0 .0 0 .0 
2".1- 25.0 0 .0 0 .0 0 .(, 0 .0 0 .0 0 .0 
25.1- 26.0 0 .0 0 .0 0 .c 0 .0 0 .0 0 .0 
26.1- 27.G 0 .0 0 .0 0 .Ci 0 .0 0 .0 0 .0 
27.1- 23.0 0 ,.. c .0 0 .0 0 .0 0 .0 0 .0 . ~ 
28.1- 29.0 1 100.0 0 .0 0 .0 0 .0 0 .0 0 .0 
29.1- 30.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
30.1- 31.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 

TC r:'L '\:'JAL Y lEI) 1 0 0 0 0 
IJ::~:.; lE~~'JTH 23.<) 14.6 
VARIANCE 



"=_·t3LE =~/·-1'3 

tJ77 ~:UlTrC ECCL~GY STUDIES 
:~A~~E ~\C ~~CKL5~C UTILITIES,T\C 

Lc:~, .. :;TH-FRt;U:·ICY ~F- ST~I?EO BASS 
LOV~TT PCI~T G~~ER4Ti~G STAT!UN - 1971 

'...2 ',GTI; NCl)f6ER CF FISH 
l~-JTE~VAL JA).~ FEe ~AR APR MAY JUN 

(01) NO. PC~\T ~C. peNT NO. peNT NO. peNT NO. PCNT NO. PCNT 

.1- 1.0 0 .0 0 .0 c .C 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 a .0 c .0 0 .0 0 .0 0 .0 0 .0 
3.1- 4.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
5.1- 6.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
6.1- 1.0 ~ 16.1 5 9.3 1 33.3 0 .0 0 .0 0 .0 
7.1- 8.0 11 35.5 11 31.5 1 33.3 1 100.0 0 .0 1 16.7 
8.:- 9.0 11 35.5 18 33.3 1 33.3 0 .0 0 .0 1 16.7 
'1.1- 10.0 0 .0 6 11.1 C .0 0 .0 0 .0 0 .0 

10.1- 11.0 0 .0 0 .0 c .0 0 .0 0 .0 1 16.7 
11.1- 12.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
12.1- 13.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
13.1- 14.0 0 .0 2 3.7 0 .0 0 .0 0 .0 0 .0 
14.1- 15.0 0 .0 0 .0 0 .0 0 .0 0 .0 2 33.3 
15.1- 16.0 0 .0 0 .0 0 .0 0 .0 0 .0 1 16.7 
1601- 17.0 1 3.2 1 1.<) 0 .0 0 .0 0 .0 0 .0 
11.1- 18.0 1 3.2 0 .0 0 .0 0 .0 0 .0 0 .0 
1/:1.1- 19.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
19.1- ('0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2U.1- 1l.O 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
21.1- 22.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
22.1- 23.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
23.1- 24.0 0 .0 0 " 0 .0 0 .0 0 .0 0 .0 .v 

24.1- 25.0 0 .0 1 1.9 0 .ll 0 .0 0 .0 0 .0 
25.1- 26.0 1 3.2 C .0 C 

,. 
.v C .0 0 .0 0 .0 

26.1- 21.0 0 .0 0 .0 0 .u C .0 0 .0 0 .0 
27.1- 28.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
28.1- 29.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
29.1- 30.0 0 .0 c .0 (\ .0 0 .0 0 .0 0 .0 
30.1- 31.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
31.1- 32.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
32.1- 33.0 0 .0 0 .0 0 .J 0 .0 0 .0 0 .0 
33.1- 34.0 0 .0 0 .0 0 .0 c .0 0 .0 0 .0 
34.1- 35.0 0 .0 t 1.9 0 .0 0 .0 0 .0 0 .0 
35.1- 36.0 0 .0 t 1.9 0 .0 0 .0 0 .0 0 .0 
36.1- 37.0 0 .0 0 .0 0 .u 0 .0 0 .0 0 .0 
37.1- 38.0 0 .0 c .0 ('\ .0 0 .0 0 .0 0 .0 v 

33.1- 39.0 0 .0 1 1.9 0 .0 0 .0 0 .0 0 .0 
3<:'.1- 40.C C .0 C .C 0 .0 a .0 0 .0 0 .0 
40.1- 4l.iJ 0 .0 c .C 0 .u C .0 0 .0 0 .0 



-

-' 



LENGTH 
INTERVAL 

(CM) 

(CONT'O) 
41.1- 42.0 
42.1- 43.0 
43.1- 44.0 

TUT,\L A~~ALVZEO 
l-ACM: LENGTH 
VHIANCE 

TABLE IV -18 (CONTINUED) 

1977 A~UAT[C ECCLOr.V STUDIES 
O~ANGE A~C ~CCKLAND UTILITIES.INC 

I 

LENGTH-FRECUENCV OF ST~IPEO BASS 
LOVETT POINT GENERATING STATION - 1977 

r.;UMSER OF FISH 
JAN FeB MAR APR 

NO. PCNT ~O. PCNT NO. PCNT NO. PCNT 

0 .0 0 .0 0 .0 0 .0 
1 3.2 0 .0 0 .0 0 .0 
0 .0 1 1.9 0 .0 0 .0 

31 54 3 1 
10.1 11.0 1.6 7.7 
50.38 61.51 .82 

HAY JUN 
NO. peNT NO. PCNT 

0 .0 0 .0 
0 .0 0 .0 
0 .0 0 .0 

0 6 
11.8 
10.70 



T .. ~:'~ :::·,~-lc. (Cj~P::~.j2J) 

1977 A:GGTIC ECCLG~Y STUDIES 
Q"A':SE A\C' ~CC~LA"'J UTILlTIES,!'lC 

L:~'GTH-FK~QUENCY CF ST~ IPEO BASS 
LeVETT PCI~T S~~ERATIN~ STATlGN - 1977 

:"E';CTH "U~oER LJF FISH 
I:".TE:RV~A4L JlJL 4~G SEP OCT NOV OEC 

(e/l, ) iIIe. PC'H "c. PCNT ~~c • pc'n NC. peNT NO. PC~T NO. peNT 

.1- 1.C C .0 0 .::J 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 C .J 0 .0 0 .0 0 .0 0 .0 0 .0 
301- 4.0 0 .0 G .0 a .0 0 .0 0 .0 0 .0 
4.1- 5.0 0 .0 0 .0 0 .0 a .0 0 .0 0 .0 
5.1- 6.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
6.1- 7.0 2 100.0 3 75.0 0 .0 1 6.7 4 23.5 0 .0 
7.1- 9.0 0 .0 0 .0 0 .0 8 53.3 5 29.4 0 .0 
<3.1- 9.0 0 .f) 1 25.0 0 .0 6 40.0 4 23.5 0 .0 
9.1- 10.0 0 .0 c .0 0 .0 0 .0 3 17.6 0 .0 

10.1- !l.0 0 .0 0 .0 0 .0 c .0 1 5.9 0 .0 
1101- 12.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
12.1- 13.0 0 .0 0 .0 c .0 0 .0 0 .0 0 .0 
13.1- 14.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1401- 1'5.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
15.1- 16.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
16.1- 17.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
17.1- 18.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
ie.1- 19.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
19.1- 20.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2C.1- 21.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
21.1- 22.0 0 .0 0 .0 0 .U 0 .0 0 .0 0 .0 
22.1- 23.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
23.1- 24.0 0 .0 c .0 0 .0 0 .0 0 .0 0 .0 
24.1- 25.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
25.1- 26.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
26.1- 27.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
27.1- 28.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
28.1- 29.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
29.1- 30.0 0 .0 0 .0 {) .0 0 .0 0 .0 0 .0 
3C.1- 31.0 0 .0 c .0 . 0 .0 0 .0 0 .0 0 .0 
31.1- 32.0 0 .0 a .0 0 .0 c .0 0 .0 0 .0 
32.1- 33.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
33.1- 34.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
34.1- 35.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
35.1- 36.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
3601- 37.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
37.1- 38.0 0 .0 0 .0 0 .0 c .0 0 .0 0 .0 
38.1- 39.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
39.1- 40.0 0 .0 0 .0 0 .c 0 .0 0 .0 0 .0 
40.1- <'1.0 0 .0 0 .0 0 .0 c .0 0 .0 0 .0 



LENGTH 
INHiWAL 

(01) 

ccc:n'ol 
41.1- 42.0 
42.1- 43.0 
43.1- 44.0 

TeTAL ANALYZED 
MEA', LI:NGTH 
v;\~rA'''CE 

'T1 ~ "!)T '" Tn '8 (conmT'TT rH'n ) ~~...J.O..J J.. I-.L "" "';" ....... 1 U.L..JJ.) 

1977 ACUATrC ECCLOGY syunlES 
O~ANGE A~~ ~CSKLANO UTILITIES,INC 

LeN~TH-FREQUENCY OF STRIP~O BASS 
LOVETT POINT Ge~ERATING STATION - 1977 

NUMBER OF FISH 
JUL ALG SE? eCT 

~C. peNT NC. peNT NO. peNT NO. peNT 

0 .0 0 .0 0 .0 0 .0 
0 .0 c .0 0 .0 0 .0 
0 .0 0 .0 0 .0 0 .0 

2 4 0 15 
6.6 7.2 7.7 

.05 .87 .35 

NOV 
NO. peNT 

o 
o 
o 

17 
8.1 
1.38 

.0 

.0 

.0 

OEe 
NO. peNT 

o 
o 
o 

o 

.0 

.0 

.0 
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1977 !~~AT:: e:CLCGY srUJIES 
CS-4't;:;t: ~\Q RC:<Lj.~~::" :.J!r~ITIESt l.'~C • 

LE"i~T~-F~i:cE\CY ~F ~HrTE ?~qc~ 

lev E TT ~ E ~.:: R.H I ~;:; s rAT Ie', 

l~lTtRV"L JA, Fd r-'AR APR MAY JU~ 
( :: :.~ ) NO. peNT "le. pc~r Nc). p:,~ T NO. PCNT NO. PCNT NO. peNT 

.1- I • () c .0 0 .0 0 .0 0 .0 0 .0 0 .0 
1.1- 2.0 0 .0 0 .0 0 .0 c .0 0 .0 0 .0 
2.1- 3.e) 0 .0 0 .0 0 .c. 0 .0 0 .0 0 .0 
3. t- 4.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
4.1- 5.8 .3 0 .0 0 .0 0 .0 0 .0 0 .0 
5.1- 6.0 71 23.7 56 19.6 8 5.2 0 .0 1 1.6 2 1.0 
o.~- 7.0 131 43.7 128 44.8 22 14.2 13 9.8 10 15.6 9 4.7 
7.1- 8.0 27 9.0 29 1C.l 15 9.7 19 14.3 4 6.3 11 5.7 
6.1- 9.0 3 1.0 1 .3 2 1.j 1 .8 1 1.6 8 4.1 
':1.1- 10.0 4 1.3 2 .7 3 1.'1 2 1.5 1 1.6 1 .S 

10.1- 11.0 4 1.3 (; 2.1 10 6.5 12 9.0 0 .0 1 .5 
11.1- 12.0 4 1.3 14 4.9 29 113.7 40 30.1 1 1.6 7 3.6 
12.1- 13.0 2 .7 3 1.0 16 lC.3 12 9.0 3 4.7 7 3.6 
i3.1- I/t.O 4 1.3 4 1.4 7 4.~ 11 d.3 6 9.4 6 3.1 
14.1- 15.0 4 1.3 6 2.1 7 i,.5 6 4.5 7 10.9 13 6.7 
15.1- 16.0 4 1.3 4 1.4 10 6.5 6 4.5 7 10.9 15 7.8 
16.1- 17.0 9 3.0 8 2.8 10 6.; 5 3.8 6 9.4 32 16.6 
17.1- 18.0 12 4.0 10 3.5 4 2.6 3 2.3 12 18.8 42 21.8 
13.1- 19.0 7 2.3 7 2.4 6 3.9 2 1.5 2 3.1 26 13.5 
1':1.1- 20.0 8 2.7 5 1.7 3 1.9 1 .8 3 4.7 10 5.2 
;:C.1- 21.0 3 1.0 1 .3 2 1.3 0 .0 0 .0 2 1.0 
21.1- 22.0 1 .3 1 .3 1 .0 0 .0 0 .0 1 .5 
22.1- 23.0 0 .0 1 .3 0 .0 0 .0 0 .0 0 .0 
23.1- 24.0 0 .0 c .0 0 .0 c .0 0 .0 0 .0 
24.1- 25.0 1 .3 0 .0 0 .0 0 .0 0 .0 0 .0 

TuTAL ,UALYlED 300 286 155 133 04 193 
:I,U;', LE:;G TH 8.0 8.0 11.7 11.4 13.5 15.1 
'1ARIAtKE 19.37 17.22 16.07 9.54 18.80 15.36 
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:977 !=~!Tl: E::L:~v sr~u!ES 

C ~, ~ 't : E ~ ~, C q, c: C. K L .:. ' t :.; 'v T I ~ : T I !: S , I';C. 

lE·.GTI---FR=~t;E:'CY ~F .. ,..IT= ,"'c~CH 

Lev = TT::; E.';: R ~, T [ '; (; 'j TA TI ::. ~{ 

i"lTER'IAL JIJL Al.G SEP ocr ;·<cv DEC 
(~\' ) ,," PC~T NC. ~C\r :iO. PC'H 'lD • peNT NC. peNT NC. peNT '''< ... 

.1- 1.0 0 .0 c .C 0 .0 c .0 0 .0 0 .0 
1.1- 2.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
2.1- 3.0 C .C C .C 0 .0 c .0 0 .0 0 .0 
.:;. l- 4.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
4.1- 5.0 0 .0 0 .0 0 .V 0 .0 0 .0 0 .0 
5.1- 6.0 0 .0 15 20.3 0 .0 2 2.0 6 2.5 4 4.9 
6.1- 7.0 0 .0 2S 33.8 0 .0 29 28.7 48 19.9 28 34.6 
7.1- 8.::> 0 .0 1 1.4 0 .0 56 55.4 109 45.2 36 44.4 
8.1- 9.0 0 .0 0 .0 0 .0 11 10.9 53 22.0 12 14.8 
'1.1- 10.0 0 .0 c " c .0 0 .0 2 .8 0 .0 ." 

lC.l- 11.0 0 .0 0 .0 0 .0 0 .0 2 .8 0 .0 
11.1- 12.0 1 5.0 C .0 0 .0 2 2.0 6 2.5 0 .0 
12.1- 13.0 1 5.0 1 1.4 0 .0 0 .0 6 2.5 1 1.2 
13.1- 14.0 2 lC.O 1 1.4 0 .0 1 1.0 4 1.7 0 .0 
14.1- 15.0 0 .0 2 2.7 0 .0 C .0 2 .8 0 .0 
l~.l- 16.0 5.0 4 5.4 0 .0 0 .0 2 .8 0 .0 
b.l- 17.0 2 10.0 2 2.7 1 25.0 C .0 0 .0 0 .0 
1 , • ~ - Ifl.C 1 5.0 8 10.8 0 .0 0 .0 0 .0 0 .0 
18.1- 1').0 6 30.0 5 6.8 1 25.0 C .0 1 .4 0 .0 
1'1.1- 20.0 3 15.0 6 e.1 0 .0 0 .0 0 .0 0 .0 
2:). 1- 2!:. C 2 10.0 2 2.7 2 50.0 0 .0 0 .0 0 .0 
21.1- 22.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 
22.1- 23.0 0 .0 1 1.4 0 .0 0 .0 0 .0 0 .0 
23.1- Z4.U 0 .0 1 1.4 0 .0 0 .0 0 .0 0 .0 
24.1- 25.0 1 5.0 C .0 0 .0 0 .0 0 .0 0 .0 

rUT A L MJ A L Y lED 20 74 4 lCl 241 81 
:'1: 4:, Lf' ;,G ftl L7.& 11.4 1'1.2 7.5 8.1 7.4 
VA~ I AiKE 9.97 36.05 3.56 1.12 3.32 .98 
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CHAPTER 1: INTRODUCTION 

Conventional power plants using a once-through cooling water system require 
the availability of a large body of water to supply steam-cooling condensers 
and auxiliary systems. Aquatic organisms in the waterbody that are small 
enough to pass through the 9.5-mm bar mesh screens at the plant intake struc
ture are entrained and pumped through the condenser system. This process ex
poses these planktonic organisms to abrupt changes in temperature, hydro
static pressure, mechanical buffeting, and velocity shear forces. Among the 
organisms subject to entrainment are the early life stages (larvae and 
juveniles) of fish. 

1.1 SITE DESCRIPTION 

The Lovett Generating Station is situated on the west bank of the Hudson 
River Estuary, approximately 67.5 km north of the southern tip of Manhatt~n. 
The river is about 1.2 km wide and has a cross-sectional area of 15,000 m at 
the Lovett site. Flow rates at this location, as in the lower estuary in 
general, are controlled predominantly by the tides. The tidal flow has an 
average rate of 5,000 m3/sec during spring freshet. Salinity in the vicinity 
of the plant ranges from that characteristic of freshwater up to about 25 
percent of that characteristic of seawater. Seasonal trends are primarily 
controlled by the amount of freshwater discharge from the watershed. During 
periods of low runoff, however, the salinity in the vicinity of Lovett may 
fluctuate rapidly as a function of tidal stage and height. 

1.2 THE POWER PLANT 

The Lovett Generating Station is a five-unit, fossil-fueled steam electric 
generating plant. Unit 1 became operational in February 1949, Unit 2 in July 
1951, Unit 3 in March 1955, Unit 4 in May 1966, and Unit 5 in April 1969. 
Generating capacities of the units range from a low of 19 MWe for Unit 1 to 
a high of 202 MWe for Unit 5. The station has a total generating capacity of 
501 MWe, and a maximum condenser cooling water flow of 20.3 m3/sec. Design 
characteristics for each unit are summarized in Table 1-1. 

The locations of the intake and discharge structures for the cooling water 
circulating systems of the five units are shown in Figure 1-1. Each system 
incorporates standard bar racks and 1-cm mesh vertical traveling screens for 
removal of debris. Cooling water is discharged through ports at the river 
shoreline. Each unit has two circulating water pumps which can be operated 
individually or in combination. Two circulating pumps are used in normal 
operation. When on line, Units 3, 4, and 5 are normally operated at about 90 
percent of capacity during the day and at 30-40 percent of capacity at night. 

During their passage through the power plant cooling-water system, non
screenable organisms are subjected to various types and magnitudes of 
exposures including changes in temperature and pressure, chlorination, 
mechanical impact against surfaces, and other mechanical forces associated 
with turbulence and acceleration. 

1-1 
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Figure 1·1. Schematic diagram of the intake and discharge locations at the Lovett plant. 



TABLE 1-1 PLANT DESIGN DATA FOR THE LOVETT GENERATING STATION 

Generator Characteristics 

Maximum generating capacity (MWe) 
Cooling-water flow rate (m3/sec): 

Condenser 
Service 

Cooling-water temperature rise (C) (max) 

Intake Characteristics 

Maximum approach velocity to screens Cm/sec) 

Discharge Characteristics 

Total length of discharge tunnel (m) 
Cross-sectional area of discharge 

tunnel (m2) 
Tunnel velocity (m/sec) (max) 
Discharge canal length (m) 
Canal cross-sectional area (m2) 

Unit 

19 

1.59 (25,000 gpm) 
0.06 (l,OOO gpm) 

10.0 (18 F) 

0.116 (lo5 Cps) 

19.6 
0.3 (1.0 fps) 

Unit 2 

20 

1.59 (25,000 gpm) 
0.06 (1,000 gpm) 

11. 1 (20 F) 

0.116 (1.5 fps) 

19.6 
0.3 (1.0 Cps) 

Note: Double dashes indicate no data available or data not applicable. 

Unit 3 

63 

2.66 (112,000 gpm) 
0.06 (1,000 gpm) 

12.2 (22 F) 

0.56 (1.8 fps) 

85 

19.6 
0.3 (1.0 fps) 

Unit II 

197 

6.57 (1011,000 gpm) 
0.13 (2,000 gpm) 

11.1 (20 F) 

0.50 (1.6 fps) 

115 

7.0 
1.0 (3.3 Cps) 

Unit 5 

202 

1.56 (120,000 gpm) 
0.13 (2,000 gpm) 

12.2 (22 F) 

0.61 (2.0 fps) 

60 

2.6 (10.5)' 
3.0 (0.8)' {9.S fps} 

liO 
20 

'Discharge pipe expands gradually over 30 ft prior to entry into the discharge canal from a diameter of 6 ft to an outfall diameter of 12 ft. 



Temperature elevations in the circulating water system are a function of 
generating load and coolant flow. For a given rate of heat rejection, an 
increase in cooling water flow will reduce the delta-T to which the entrained 
organism is exposed and decrease the duration of exposure (i.e., transit time 
through the system). However, one may expect a corresponding increase in the 
number of organisms entrained as flow increases. In addition, the potential 
for velocity-related mechanical damage to organisms may be increased. Calcu
lated maximum temperature/time regimes of exposure for standard pumping mode 
at the Lovett plant Unit 5 are presented in Table 1-2. Under the normal 
operating mode during periods of high electrical demand (two pumps, full 
flow), entrained organisms would be exposed to maximum temperature elevations 
of 12 C (22 F) for about 2.1 minutes. Generating output required from Lovett 
is a function of electrical demand and during 1977 was generally less than 
the generating capacity of the plant. For this reason, temperature eleva
tions observed in the condenser cooling water of Unit 5 during 1977 were 
generally lower than the maximum predicted values. 

1.3 THE STUDY OBJECTIVE 

The objective of the research program described in this annual report was to 
determine the effect of the condenser cooling water system at the Lovett Gen
erating Station on the survival of entrained Hudson River ichthyoplankton. 
These studies were a continuation of earlier work performed by Ecological 
Analysts (1976, 1977) and were designed to determine survival shortly after 
collection (initial survival) and over a period of 4 days following collec
tion to assess any latent entrainment effects. The effect of thermal expo
sure during entrainment was investigated by observing survival as a function 
of plant discharge temperature and by relating field observations to thermal 
relationships observed in laboratory experiments. The mechanical effect of 
the entrainment process was examined by determining through-plant survival at 
discharge temperatures well below upper thermal tolerance limits. 

These studies focused on the early developmental stages of striped bass 
(Morone saxatilis), white perch (Morone americana), members of the clupeid 
family (alewife and blueback herring), and the bay anchovy (Anchoa 
mitchilli). The early life stages of other taxa collected and studied 
included tessellated darter (Etheostoma olmstedi), rainbow smelt (Osmerus 
mordax), winter flounder (Pseudopleuronectes americanus), American eel 
(Anguilla rostrata), as well as yellow perch (Perca flavescens) and 
silversides (Menidia sp.). 

1~ 



TABLE 1-2 CALCULATED MAXIMUM TIME/TEMPERATURE REGIME OF EXPOSURE DURING 
TRANSIT THROUGH THE LOVETT UNIT 5 COOLING WATER SYSTEM 

Number of Transit 
Pum:es °Eeratin~ Sx:stem Section Time T (min) /)'T(C) 

2 Intake - condenser feed 0.2 

2 Condenser feed - canal 0.4 12.2 

2 Canal - effluence 1.7 12.2 



CHAPTER 2: SUMMARY 

Striped bass, white perch, bay anchovy, and clupeids were the most abundant 
taxa collected during survival studies performed at the intake and discharge 
of the Lovett plant. Post-yolk-sac larvae were collected in higher numbers 
than the other life stages for all taxa. Seasonal distribution patterns of 
these species more closely resembled those observed in 1975 than 1976. Striped 
bass and white perch were collected concurrently with clupeids. Peak num-
bers of these species appeared in survival collections during the first half 
of June. Bay anchovy were collected in peak numbers from late June to early 
July. 

Length measurements were performed on all taxa collected for survival analy
sis. The length frequencies for the four major taxa were generally compara
ble between the intake and discharge stations. Initial survival of ichthyo
plankton collected at the intake in 1977 (controls) was consistent with that 
measured in 1976. Ninety-six-hour survival was higher than or approximately 
the same as that of organisms collected at the intake in 1976. Initial and 
96-hour survival at the discharge was high for Morone post-yolk-sac larvae 
and juveniles. Clupeid and bay anchovy survival was low at both the intake 
and discharge. 

Latent survival was determined for observation periods up to 96 hours follow
ing collection. The similarity between the shape of intake and discharge 
latent survival curves indicated that most of the observed latent mortality 
resulted from stress incurred during collection and holding. Latent survival 
results indicated that juveniles were more resistant to sampling and holding 
stress than larvae of the same species. 

No significant effect of thermal exposure on survival was observed at dis
charge temperatures up to 30.0 C. The majority of all organisms obtained for 
survival analysis in 1977 were collected at discharge temperatures below 
critical thermal tolerance levels (33.0 C). This factor was found to be the 
primary reason for improved survival of organisms collected at the discharge 
in 1977 as compared to results of the 1976 study when discharge temperatures 
exceeded critical thermal tolerance levels. 

Initial and latent survival of striped bass was observed as a function of 
species length. The results indicated that initial and 96-hour survival gen
erally improved with increase in organism size at both sampling stations, al
though this trend was more clearly evident for controls (intake specimens). 
Latent mortality of the smaller organisms collected at both stations occurred 
primarily during the first 24 hours following collection with a lower mortal
ity rate for the remainder of the latent effects holding period. Larger fish 
(length >11.9 mm) were found to be more resistant to stresses associated with 
collection and holding. Any decreases in survival for this size group gener
ally occurred during the first 6 hours of holding; the survival curves then 
leveled off and remained constant thereafter. 

Entrainment survival estimates at discharge temperatures below 30 C for the 
1977 sampling season at the Lovett plant were 90 and 100 percent for striped 
bass and white perch, respectively. Sample sizes for all other species and 
life stages were too small to analyze. 

2-1 
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CHAPTER 3: METHO DS 

3. 1 FIELD METHOOOLOGY 

Ichthyoplankton entrainment survival sampling was performed at the intake and 
discharge of the Lovett plant in 1977. Changes in sampling procedures and 
gear between 1976 and 1977 are summarized in Tables 3-1 and 3-2. Samples 
were collected near the bottom at the intake in front of the Unit 5 trash 
racks and near the surface in the discharge canal of Unit 5. Samples were 
collected on 2 nights per week at the Lovett plant during the peak of the 
spawning season for clupeids, striped bass, white perch, and bay anchovy. An 
average of seven samples per station per night were collected. A total of 14 
days of sampling occurred during 1977 (Table 3-3). 

Samples were pumped into a larval collection table at the intake and dis
charge stations using a 4-in. diameter Midland Midwhirl pump (Figure 3-1). 
The duration of each collection was 15 minutes, resulting in a mean sample 
volume of approximately 10 m3 (9.0 - 13.5 m3). Water quality parameters 
(conductivity, dissolved oxygen, and pH) were measured (Table 3-4) during the 
initial, middle, and final samples of each night at the intake. Temperature 
was measured at both stations during each sample. 

Prior to the initiation of the summer sampling season (2 June - 6 July), an 
ambient water injection system was integrated into the basic larval table de
sign at each station in an attempt to simulate the actual organism post
entrainment experience. Average transit time is 2-4 minutes from the con-
denser to the end of the discharge canal. Organisms collected at the dis
charge are exposed to elevated temperatures for 30 to 40 minutes in the lar
val table (sample duration + table drain time). The ambient water injection 
system was designed to mitigate the prolonged thermal exposure (time
temperature) in the collection table and, therefore, to provide conditions 
more closely resembling those encountered by an organism during transit 
through the circulating water system and reentry into the river. 

Ambient water was pumped from the river via a 2-in. diameter gas-powered 
pump, through an in-line filter (397 ~) and injection system built into the 
false bottom of the section labeled "B" in Figure 3-1 and illustrated in 
Figure 3-2. The nozzles of the injection system were designed to diffuse the 
cooler ambient water into the warm discharge water at the rate of approxi
mately 75 liter/minute. The ambient water pump was started at approximately 
the same time as the sampling pump and was allowed to run for the duration of 
the collection (15 minutes). This modification provided an effective reduc
tion of 10-15 percent in the delta-T in the collection box. 

After both intake and discharge tables were filled, sample collection began 
simultaneously by removing the 505-~ net (used to prevent contamination of 
the sample while the tables fill) from the head of the table. Following the 
15-minute sample the pump was turned off and the table drained rapidly by 

3-1 



POINT OF ENTRY 
FROM SAMPLING PUMP 

CINDER 
BLOCKS 

SECOND 
DIRECTIONAL 
SCREEN 

VIEWA 
TRANSPORTATION CONTAINER 

Figure 3-1_ Design of the larval collection tables used in the Lovett 
entrainment survival studies in 1977_ 

~A 

Q2VAlVE 



AMBIENT WATER 

WATER PUMP ,SECOND FALSE BOTTOM 

CROSS-SECTIONAL VIEW 
OF "B" IDIFFUSER SYSTEM) 

Figure 3-2. Design of the ambient water injection system (magnification of section "8", Figure 2-1). 



TABLE 3-1 SAMPLING GEAR USED TO COLLECT ICHTHYOPLANKTON FOR ENTRAINMENT VIABILITY AT THE LOVETT PLANT 

Humber Hesh 

Station(a) SampllCf of Size 
~ Oear Screems -1J!1-

1916 Intake floating net 505 
(Winter) ~ floating net 505 

1976 Int.ake Plywood larval 2 505 
(su ..... r) table 

~ 2 505 

1977 Intake Plywood larval 2 505 
table 

~ 2 505 

(a) ~ = Unit 5 dJscharge; Intake = Unit 5 intake. 
(b) Table intake orltioe 1.0 DI above ground level. 

::Iampl" 
Collection Container 

Box Tl~e Tlee flose Tll?:D 

N/A 3-ln. codend 4-ln. Fle. 
N/A )-10. aodend _-In. Flex 

SIphon Closed box 4-ln. Flex 

SIphon Closed box 4-ln. Flex 

SIphon Closed box 4-1n. Flex 

SIphon Closed box 4-in. Flex 

(c) HidWhlrl intake orlfice 1.5 • above ground wlth vortex IIIIPeller; 
IIuoae11te Intake orifice 0.5 II above ground w1th open-race oentrlflgal impeller. 

(d) Se .. l rigid ne. ho.e deployed perpendloular to current and 
sliept In dlreotion of current by the force of the water. 

NURIber 

of Pump(c) 

~ ~ 

HidWhlrl 
Hldwhlr'l 

IIo .. e11 te 

lIomellte 

Hldwhlrl 

Hldwhlrl 

lIooe lIo~e 110 •• 
Pump to Intake Intake Pump Elevation of Hose 

Hethod of flow Water to Water Orlenta- to Aboye Water Surface 
tlow ( Utersl Surface Surface tJon ~ Table before PU!!2 After PU!!!! 

.J:.I?!!.. IJoter .. lnatlon .. inute) -.l..!L ~ flow( i!!L lb •• II1n. lb •• II1n. 

55 gal drum 400-500 3·5-5·5 1-3 90· 1.5 5.5 3·5 5.5 ~ .0 
55 gal dru .. 400-500 3·5-5.5 1-3 90· 1.5 5.5 3.5 5.5 4.0 

1,700 Tablewelr ]75-1,150 2.5-4.5 1-3 90· 1.5 4.5 2.5 3·5 2.0 

1,100 TabIowe1r 365-1,200 2.5-4.5 1-3 90· 1.5 4.5 2.5 3·5 2.0 

900 3.5-5.5 1-3 90· 7.5 5.5 3.5 4.0 2.5 

900 3·5-5.5 1-3 90· 2.5 5.5 3.5 4.0 2.5 



TABLE 3-2 SAMPLING PROCEDURE SUMMARY FOR ICHTHYOPLANKTON VIABILITY COLLECTIONS AT THE LOVETT PLANT 

Q2 Flow Rate Collection 
Sample Sample No. of No. of (liter/min) Box Ambient Drain Duration Volume Table Qt Table Collection Drain Wash Dilution Simultaneous Time 

~ Station(a) (min) (m3) Weirs Drains Sample Drain' Box Drain Method Water System Collection Sort (min) 
1976 Intake 15 6.0- 7.5 Ambient I (winter) D5 15 6.0- 7.5 Ambient I 

1976 Intake 15 5.6-17.2 2 pair 76 133 38 Siphon Ambient I I 30 (summer) D5 15 5.5-18.0 2 pair 76 133 38 Siphon Ambient I I 30 
1977 Intake 15 pair 2 pair 76 133 38 Siphon Ambient I I I 30 D5 15 pair 2 pair 76 133 38 Siphon Ambient I I I 30 

(a) Intake Unit 5 intake; D5 Unit 5 discharge. 



TABLE 3-3 SUMMARY OF ENTRAINMENT VIABILITY SAMPLING EFFORT DURING 1977 
AT THE LOVETT PLANT 

Number of Runs 
Date Intake Discharge V Major Species 

2 JUN 5 5 White perch/striped bass 
7 JUN 7 7 White perch/striped bass 
9 JUN 6 6 White perch/striped bass 

10 JUN 7 7 White perch/striped bass 
14 JUN 7 7 White perch/striped bass 
16 JUN 7 7 White perch/striped bass 
17 JUN 6 6 White perch/striped bass 
21 JUN 7 7 White perch/striped bass 
23 JUN 8 8 White perch/striped bass 
24 JUN 7 7 White perch/striped bass 
28 JUN 7 7 White perch/striped bass 
30 JUN 7 7 White perch/striped bass 

1 JUL 7 7 White perch/striped bass 
5 JUL 7 7 White perch/striped bass 



TABLE 3-4 WATER CHEMISTRY COLLECTION APPARATUS USED AT THE LOVETT PLANT 
DURING 1977 

Parameter 

Conductivity (~mhos/cm) 
Dissolved oxygen (ppm) 
pH 

Primary 
Meter 

Martek (MKV) 
Martek (MKV) 
Martek (MKV) 

Alternate 

YSI, SCT (Model 33) 
Winkler titration 
Inst. Lab. Inc.--

Model 175 



opening the Q1 and Q2 valves (Figure 3-1, Table 3-3). The entire table was 
gently rinsed throughout the drain period. The drain rate was decreased when 
the water level reached the collection box and organisms collected in the 
table were drained into a detachable transportation container which also 
served as a sorting tray. The tables were thoroughly washed between collec
tions to remove any remaining detritus or organisms. Table washes were col
lected and preserved with 10 percent buffered formalin for subsequent exami
nation. 

Intake and discharge samples were sorted simultaneously in an onsite labora
tory. Larval and juvenile fish were classified as live, stunned, or dead, 
based upon the following criteria: 

Live: swimming vigorously, no orientation problems 
Stunned: swimming abnormally, struggling, no movement except in 

response to gentle probing 
Dead: no vital life signs; no body or opercular movement, no 

response to gentle probing. 

Live and stunned fish were carefully transferred to separate holding con
tainers (1-quart Ball jars) with a large-bore glass pipette. A maximum of 
five larvae were placed in each container, which was aerated and maintained 
in an ambient water trough. Care was exercised to separate the very young 
larvae from the older larvae and juveniles to reduce the possibility of can
nibalism. Dead specimens were preserved for later identification.* The du-
ration of the sorting process varied depending on the amount of detritus and 
the number and age of the organisms. While this period generally ranged from 
15 to 60 minutes, the average duration was 30 minutes. 

Partial organisms were handled in the following manner: if approximately 50 
percent or more of an organism was present, that organism was included in the 
initial dead count; less than 50 percent of an organism was not included in 
the analysis. These criteria were chosen as the most reasonable alternative 
because the precise origin of smaller fragments would be difficult to deter
mine conclusively. 

Live and stunned organisms from the initial sort were examined at 3, 6, 12, 
24, 48, 72, and 96 hours after sample collection. Any dead organisms were 
removed from the holding jars and preserved in vials. All organisms remain
ing alive after 96 hours were also preserved. Species and life-stage deter
minations were facilitated by reference to the available literature (Table 
3-5) and to a reference collection. Owing to the difficulty involved in dif
ferentiation of the early life stages of alewife and blueback herring, these 
two species were grouped under the classification clupeids; all other members 
of the family Clupeidae were identified to species. Length measurements were 
performed on all species collected. 

* All sorted ichthyoplankton were preserved in 5 percent buffered formalin; 
residual detritus and invertebrates were preserved with 10 percent 
buffered formalin. 
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TABLE 3-5 LIST OF PRIMARY LITERATURE SOURCES USED IN LABORATORY IDENTIFI
CATION OF ICHTHYOPLANKTON 

Chambers et al. 1969 
Cianci 1969 
Mansueti and Hardy 1967 
Scotton et al. 1973 
Leim 1924 
Lippson and Moran 1974 
Hildebrand and Schroeder 1928 
Bigelow and Schroeder 1953 
Booth 1967 
Mansueti 1958 
Bayless 1972 
Doroshev 1970 
Rathjen and Miller 1957 
Dovel and Edmonds 1971 
Krester 1968 
Bath 1974 
Wang and Kernehan 1978 (in press) 



Quality assurance procedures in the laboratory consisted of a color-coded 
labeling system for jars and vials, records of the number of live and dead at 
each check time, and immediate checks of the sorted sample. The efficiency 
of sorting and the accuracy and consistency of species/life-stage identifica
tions were also determined and documented. Organisms not found in the ini
tial sort or collected from the table washdown were used to evaluate collec
tion efficiency but were not entered in viability calculations. Proportion 
defective analysis was used to assure the quality level of organism identifi
cation. This is an acceptance sampling procedure which provides an average 
outgoing quality level (AOQL) of no more than 10 percent error. Quality and 
consistency of the survival studies were also assured by strict adherence to 
standard operating procedures. The general scheme for determining ichthyo
plankton survival is presented in Figure 3-3. 

3.2 ANALYTICAL METHODOLOGY 

Three calculations have been used in this study to evaluate survival of en
trained organisms: initial survival, 96-hour survival, and latent survival. 
The proportion surviving initially and at 96 hours was determined by dividing 
the number of individuals classified as live and stunned by the total number 
of organisms initially collected (live + stunned + dead). For subsequent 
analYSis, live and stunned organisms were grouped to avoid potential bias as
sociated with the subjective stunned 'category. Since 10-15 percent of the 
larvae classified as stunned survived through the entire 96-hour period of 
observation in the present study (Subsection 4.2.2) and in previous studies 
(EA 1976), including them in the dead category is considered inappropriate 
for these analyses. Calculations of proportion surviving based on live 
(stunned excluded) and stunned (live excluded) have been included for com
pleteness only. 

While initial and 96-hour survival calculations are based on all organisms 
initially collected, latent survival at 96 hours accounts for only those or
ganisms initially classified as live or stunned and monitored for survival 
during the 96-hour period subsequent to collection. Latent survival is 
therefore based on an initial proportion surviving of 1.0. 

Comparisons of the proportion surviving were made by means of a z-test 
(for comparison of two proportions; [Ostle and Mensing 1975J) where, 

and 

PI = proportion surviving at the intake 
PD = proportion surviving at the discharge 

n = the number of organisms col~ected at the intake (I) or discharge (D). 
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CHAPTER 4: RESULTS AND DISCUSSION 

4.1 NUMBERS, SEASONAL DISTRIBUTION, AND LENGTH FREQUENCY OF ORGANISMS 
COLLECTED 

The total number of organisms collected for survival analysis in 1977 is pre
sented by species and life stage in Table 4-1. For convenience, a list of 
common and scientific names has been included (Table 4-2). Striped bass, 
white perch, and bay anchovy were the most abundant taxa. Post-yolk-sac lar
vae were caught in larger numbers than the other life stages for all species. 

The seasonal distribution of the five most abundant species collected for sur
vival analysis is displayed in Figure 4-1 with mean intake and discharge water 
temperature. Ambient water temperature, dissolved oxygen, and pH measured at 
the Lovett plant intake during the entrainment survival sampling season are 
presented in Table 4-3. The seasonal trend in water conductivity (~mho) mea
sured at the intake reflects the location of the Lovett plant in the transi
tion zone of the estuary where freshwater and saltwater mix (Figure 4-2). 

Members of the clupeid family (alewife and blueback herring) spawn primarily 
in the freshwater regions of the Hudson River north of the Lovett plant site 
and are therefore not highly susceptible to entrainment at the Lovett plant. 
This results in the low numbers collected in survival samples in 1977 and 
1976. 

Striped bass and white perch were collected concurrently with the clupeids. 
Peak numbers of these two species appeared in survival collections during the 
first half of June, when the ambient water temperature was 19-21 C and dis
charge temperatures ranged from 20 to 27 C. This compares closely with the 
temporal occurrence of striped bass and white perch in 1975 but is somewhat 
earlier than the peak occurrence in 1976. Juvenile striped bass and white 
perch were collected in late June 1977, when ambient temperatures ranged from 
23 to 25 C and discharge temperatures did not exceed 28 C. 

Bay anchovy spawn throughout the summer months in the more saline regions of 
the estuary. Most bay anchovy were collected in survival samples from late 
June to early July. This pattern of occurrence was similar to 1975. Peak 
numbers of this species, like those of striped bass and white perch, did not 
occur until later during the 1976 sampling season. During this period intake 
temperature was 20-26 C and discharge temperature ranged from 25 to 34 C 
(maximum temperature, 34 C, occurred on 5 July only). 

The length-frequency distributions for the four major taxa collected at the 
Lovett plant intake and discharge during survival studies are presented by 
sampling week in Tables 4-4 through 4-7. The lengths of the fishes collected 
ranged from 4.0 mm to 26.0 mm, but the majority of specimens were in the 
6.0 mm to 18.0 mm range. Weekly mean lengths for each species generally 
differed by less than 1-2 mm between intake and discharge stations during 
periods of peak abundance. 
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TABLE 4-1 TOTAL NUMBER OF EACH TAXON AND LIFE STAGE COLLECTED FOR SURVIVAL DETERMINATIONS 
AT THE LOVETT PLANT, 1977 

-------

Intake Oischaq~;e Total 
Larvae Larvae Larvae· 

Taxon Yolk-sac Post-:r:olk-sac Juveniles Yolk-sac Post-yolk-sac Juveniles Yolk-sac Post-yolk-sac Juveniles 

Striped bass 3 96 20 4 116 4 7 212 211 
White perch 0 19 11 0 34 2 0 53 0 
Clupeids 0 2 0 0 8 0 0 10 0 
Bay anchovy 0 33 0 0 19 0 0 52 13 
Menidia spp. 0 2 0 0 1 0 0 3 0 
American eel 0 0 0 0 0 1 0 0 1 
Winter flounder 0 0 0 0 1 0 0 1 0 
Rainbow smelt 0 0 0 0 1 0 0 0 
Yellow perch 0 1 0 0 0 0 0 0 



---------------------------~-~~~~~~~ --~ 

Family 

Anguillidae 
Clupeidae 

Engraulidae 
Osmeridae 
Percichthyidae 

Percidae 
Pleuronectida e 

TABLE 4-2 TAXA NOMENCLATURE 

Genus and Species 

Anguilla rostrata 
Alosa aestivalis 
Alosa pseudoharengus 
Anchoa mitchilli 
Osmerus mordax 
Merone spp. 
Morone americana 
Merone saxatilis 
Perca flavescens 
Pseudopleuronectes americanus 

Accepted Common Name 

American eel 
Blueback herring 
Alewife 
Bay anchovy 
Rainbow smelt 
Temperate bass 
White perch 
Striped bass 
Yellow perch 
Winter flounder 
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TABLE 4-3 DAILY AMBIENT WATER TEMPERATURE, DISSOLVED OXYGEN, AND 
pH MEASURED AT THE LOVETT PLANT INTAKE, 1977 

Dissolved Oxygen 
Date Temperature (mg/liter) pH 

31 MAY 19.0 
01 JUN 20.0 
02 JUN 20.5 
07 JUN 19.4 
10 JUN 19.2 13.4 7.4 
14 JUN 20.0 7.3 7.2 
16 JUN 21.3 6.5 7.5 
17 JUN 21.5 6.9 7.2 
21 JUN 23.5 6.7 7.8 
23 JUN 23.3 7.0 7.5 
24 JUN 23.4 7.1 B.O 
28 JUN 23.8 7.3 7.3 
30 JUN 24.2 7.4 
01 JUL 24.6 7.5 
05 JUL 26.4 7.2 
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TABLE 4-4 LENGTH-FREQUENCY DISTRIBUTION BY SAMPLING WEEK OF STRIPED BASS COLLECTED AT THE LOVETT PLANT 
INTAKE AND DISCHARGE, 1977 

Intake 
Length Intervals (mm) 

00.0- 03.0- 06.0- 09.0- 12.0- 15.0- 18.0- 21.0- Rane;e 
Date N X 3D 02.9 05.9 08.9 11.9 14.9 lU 20.9 23.9 24.0+ Min Med Max 

3 JUN 11 5 8.0 1.8 0 0 3 2 0 0 0 0 0 6.0 1.0 11.0 
11 JUN 11 41 9.5 2.3 0 0 18 18 11 0 0 0 0 6.0 10.0 14.0 
18 JUN 11 39 11.6 2.3 0 0 4 11 14 II 0 0 0 6.0 11.0 11.0 
25 JUN 71 3 8.3 1.2 0 0 2 1 0 0 0 0 0 1.0 8.0 10.0 

2 JUL 17 11 18.4 3.1 0 0 0 0 1 4 3 3 0 14.0 18.0 23.0 
5 JUL 17 1 26.0 0.0 0 0 0 o. 0 0 0 0 1 26.0 26.0 26.0 

Di3char~ 

Length Intervals (rom) 
00.0- 03.0- 06.0- 09.0- 12.0- 15.0- 18.0- 21.0- Ranse 

Date N X 3D 02.9 05.9 08.9 11.9 14.9 17.9 20.9 23.9 24.0+ Min Med ~ 

3 JUN 17 12 8.0 1.4 0 0 7 5 0 0 0 0 0 6.0 8.0 10.0 
11 JUN 17 50 9.3 2.1 0 1 20 20 6 3 0 0 0 5.0 9.0 16.0 
18 JUN 17 38 12.1 2.1 0 0 2 10 22 4 0 0 0 6.0 12.0 16.0 
25 JUN 11 18 12.3 3.2 0 0 2 5 1 2 2 0 0 7.0 12.0 19.0 

2 JUL 17 12 15.9 3.2 0 0 0 2 1 5 3 1 0 11.0 16.0 21.0 
5 JUL 17 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

Note: N = number of lengths; X = mean length; SD = standard deviation; 
Min = shortest length; Med = median length; Max = greatest length. 



TABLE 4-5 LENGTH-FREQUENCY DISTRIBUTION BY SAMPLING WEEK OF WHITE PERCH COLLECTED AT THE LOVETT PLANT 
INTAKE AND DISCHARGE, 1977 

Intake 
Length Intervals (mm) 

00.0- 03.0- 06.0- 09.0- 12.0- 15.0- 18.0- 21.0- Ran!!ie 
Date N X SD 02.9 05.9 08.9 l!.:1 14.9 17 .9 20.9 23.9 24.0+ Min Med Max 

3 JUN 71 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
11 JUN 71 8 8.5 1.4 0 0 4 4 0 0 0 0 0 6.0 8.5 10.0 
18 JUN 77 3 10.7 0.9 0 0 0 2 1 0 0 0 0 10.0 10.0 12.0 
25 JUN 71 3 12.1 0.5 0 0 0 0 3 0 0 0 0 12.0 13.0 13.0 

2 JUL 71 5 13.6 4.1 0 0 1 0 2 1 1 0 0 6.0 14.0 18.0 
5 JUL 11 14.0 0.0 0 0 0 0 0 0 0 0 14.0 14.0 14.0 

Dlschar~ 

Le~th Intervals (mm) 
00.0- 03.0- 06.0- 09.0- 12.0- 15.0- 18.0- 21.0- Ranae 

Date N X SD 02.9 05.9 08.9 11.9 14.9 17 .9 20.9 23.9 24.0+ Min Med Max 

3 JUN 71 1 5.0 0.0 0 0 0 0 0 0 0 0 5.0 5.0 5.0 
11 JUN 71 1 1.1 1.5 0 3 3 0 0 0 0 0 5.0 8.0 9.0 
16 JIJN 11 1 9.0 3.2 0 2 1 3 1 0 0 0 0 11.0 11.0 13.0 
25 JUN 71 16 11.2 3.1 0 0 4 4 5 3 0 0 0 6.0 11.5 16.0 
2 JUL 17 6 11.1 3.1 0 0 1 2 2 1 0 0 0 6.0 11.0 17 .0 
5 JUL 11 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

Note: N = number of lengths; X = mean length; SD = standard deviation; 
Min = shortest length; Med = median length; Max = greatest length. 



TABLE 4-6 LENGTH-FREQUENCY DISTRIBUTION BY SAMPLING WEEK OF CLUPEIDS COLLECTED AT THE LOVETT PLANT 
INTAKE AND DISCHARGE, 1977 

Intake 
Le~th Intervals (mm) 

00.0- 03.0- 06.0- 09 .. 0- 12.0- 15.0- lS.O- 21.0- Ranse 
Date N X SD 02.:1 05.9 OB.9 .!.!.:1 llJ .9 11.9 20.9 23.9 21J.0+ Min Med Max 

3 JUN 17 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
11 JIlN 71 1 11.0 0.0 0 0 0 0 0 1 0 0 0 11.0 11.0 11.0 
IS JUN 11 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
25 JUN 11 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

2 JilL 17 1 B.O 0.0 0 0 1 0 0 0 0 0 0 S.O S.O S.O 
5 JilL 17 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

Dischar~ 

Length Intervals (rom) 
00.0- 03.0- 06.0- 09.0- 12.0- 15.0- -W.O- 21.0- Ranse 

Date N X SD 02.9 05.9 oS.9 11.9 llJ.9 11.9 20.9 23.9 21J.0+ Min Med Max 
3 JIlN 17 3 9.3 0.5 0 0 0 3 0 0 0 0 0 9.0 9.0 10.0 

11 JIlN 11 1 12.0 0.0 0 0 0 0 1 0 0 0 0 12.0 12.0 12.0 
IS JUN 17 2 8.0 1.0 0 0 1 1 0 0 0 0 0 7.0 8.0 9.0 
25 JUN 11 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

2 JUL 11 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
5 JUL 11 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

Note: N = number of lengths; X = mean length; SD = standard deviation; 
Min = shortest length; Med = median length; Max = greatest length. 



TABLE 4-7 LENGTH-FREQUENCY DISTRIBUTION BY SAMPLING WEEK OF BAY ANCHOVY COLLECTED AT THE LOVETT PLANT 
INTAKE AND DISCHARGE, 1917 

Intake 
Length Intervals (rom) 

00.0- 03.0- 06.0- 09.0- 12.0- 15.0- 18.0- 21.0- Rans:e 
Date N X SD 02.9 05.9 08.9 11.9 14.9 11.9 20.9 23~ 24.0+ Min Med Max 

3 JUN 1'1 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
11 JUN 1'1 1 8.0 0.0 0 0 1 0 0 0 0 0 0 8.0 8.0 8.0 
18 JUN 77 1 7.0 0.0 0 0 1 0 0 0 0 0 0 7.0 7.0 7.0 
25 JUN '/7 2 9.5 0.5 0 0 0 2 0 0 0 0 0 9.0 9.5 10.0 
2 JUL 17 17 10.2 4.1 0 2 4 4 4 2 1 0 0 5.0 9.0 18.0 
5 JUL 77 5 6.8 1.5 0 1 3 0 0 0 0 0 5.0 6.0 9.0 

Dischar~ 

Length Intervals (mm) 
00.0- 03.0- 06.0- 09.0- 12.0- 15.0- 18.0- 21.0- Rans:e 

Date N X SD 02.9 05.9 08.9 11.9 14.9 17 .9 20.9 23.9 24.0+ Min Med Max 

3 JUN 1'1 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
11 JlJ!1 1'1 1 5.0 0.0 0 1 0 0 0 0 0 0 0 5.0 5.0 5.0 
18 JUN 77 3 6.7 2.5 0 1 1 1 0 0 0 0 0 4.0 6.0 10.0 
25 JUN 17 3 9.3 2.4 0 0 1 2 0 0 0 0 0 6.0 11.0 11.0 
2 JUL 77 11 11.3 4.7 0 0 5 1 1 3 1 0 0 6.0 10.0 19.0 
5 JUL 77 2 12.0 6.0 0 0 1 0 0 0 1 0 0 6.0 12.0 18.0 

Note: N = number of lengths; X = mean length; SO = standard deviation; 
Min = shortest length; Med = median length; Max = greatest length. 



4.2 INTAKE AND DISCHARGE SURVIVAL 

4.2.1 Initial and 96-Hour Survival 

The survival of ichthyoplankton collected at the intake station in 1977 
(Tables 4-8 and 4-9) was similar to that measured in 1976. Initial survival 
of striped bass and white perch post-yolk-sac larvae was 0.91 and 0.68, re
spectively, compared with 1976 values of 0.80 and 0.56. Similarly, initial 
survival of bay anchovy was comparable between years; 0.06 in 1977 and 0.01 in 
1976. Clupeid post-yolk-sac larvae initial survival appeared to be somewhat 
higher in 1977 although the sample size was very small (2 clupeids in 1977 
versus 1,029 in 1976). 

Survival at 96 hours for samples collected at the intake in 1977 was higher 
than or approximately the same as that of organisms collected in 1976. 
Striped bass post-yolk-sac larvae 96-hour survival was 0.69 in 1977 and 0.33 
in 1976. Similarly, white perch of the same life stage exhibited 96-hour sur
vival of 0.58 in 1977 and 0.02 in 1976. These differences between years for 
white perch and striped bass were significant at the a = 0.05 level (z-test 
for difference between two proportions). Clupeid and bay anchovy post-yolk
sac larvae exhibited similar trends. These consistent increases in 96-hour 
survival between sampling years probably result in part from improvements in 
collection and transfer procedures in 1977 and differences in the discharge 
temperature regime (Section 4.3). 

Initial survival at the discharge was high for most species and life stages. 
Survival at 96 hours was high for striped bass and white perch post-yolk-sac 
larvae and juveniles at the discharge (0.62 and 0.47, respectively, for post
yolk-sac larvae;' 1.00 for juveniles). Clupeid and bay anchovy 96-hour sur
vival was low at the discharge (0-0.12). 

4.2.2 Latent Survival 

Survival of organisms initially alive (live and stunned) at the intake and 
discharge stations was monitored for 96 hours following sample collection. 
Latent survival of controls (intake) was high for all taxa collected, with the 
exception of bay anchovy (Table 4-10). No bay anchovy collected at the intake 
were alive at the 3-hour observation. Latent survival at the intake was con
siderably higher in 1977 than in 1976. Latent survival at 96 hours (based on 
an initial survival of 1.0) at the intake was 0.76 and 0.85 for striped bass 
and white perch post-yolk-sac larvae, respectively. All clupeid controls that 
were alive initially survived through 96 hours. 

Statistical confidence for the comparison of latent effects between intake and 
discharge was highest for striped bass post-yolk-sac larvae since large num
bers of these organisms were available for latent effects observations (Table 
4-10). Latent survival curves were very similar at the intake and discharge 
stations. The survival curves decreased during the first 12 hours following 
collection, then leveled off at a relatively high level (greater than 
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TABLE 4-8 MEAN INITIAL AND 96-HOUR SURVIVAL OF EACH TAXON AND LIFE STAGE COLLECTED AT THE 
LOVETT PLANT IN 1977 

Yolk-Sac Larvae Post-Yolk-Sac Larvae Juveniles 

No. of Pro~ortion Live(a} No. of Prol!ortion Live No. of Pr0l!0rUon Live 
Taxon Station ~ IniE at 96-hr Fish InItial 96-hr ~ Initial 96-hr 

Striped bass I 3 0.61±0.21(b} 0.61±o.27 96 0.9U·0.03 0.6giO.05 20 1.00 0.55±0.11 
D II 0.25iO.25 0.00 116 0.82±0.01l 0.62iO.05 II 1.00 1.00 

White perch I 0 19 0.68±o.11 0.58±0.11 11 1.00 0.18±0.12 
D 0 311 0.16±0.01 0.1I1 i O.09 2 1.00 1.00 

Bay anchovy I 0 33 0.06±O.OIj 0.00 0 
D 0 19 0.16i0.08 0.00 0 

Clupeids I 0 2 1.00 1.00 0 
D 0 8 0.50iO.18 0.12iO.12 0 

Yellow perch I 0 1 1.00 0.00 0 
D 0 0 0 

Winter flounder I 0 0 0 
D 0 1 1.00 1.00 0 

Rainbow smelt I 0 0 0 
D 0 0 1 1.00 1.00 

American eel I 0 0 0 
D 0 0 1 1.00 1.00 

Menidia spp. I 0 2 0.50iO.35 0.00 0 
D 0 1 0.00 0 

(a) Proportion alive = (No. live + No. stunned)/(No. live + No. stunned + No. dead). 
(b) ± 1 standard error. 



TABLE 4-9 MEAN INITIAL AND 96-HOUR SURVIVAL(a) OF THE FOUR MOST ABUNDANT TAXA COLLECTED AT THE LOVETT PLANT 
IN 1977, BY LIFE STAGE 

Yolk-Sac Larvae 

No. of Prorortion Live(b) No. of 
Taxon Station Fish tnlt al 96-hr Fish 

Striped bass I 3 0.67 i O.27(c) 0.67 i O.27 96 
D " 0.25±0.21 0.00 116 

White perch I 0 19 
D 0 3" 

Clupelds I 0 2 
D 0 8 

Bay anchovy I 0 33 
D 0 19 

(a) Survival based on proportion live excluding stunned. 
(b) Proportion alive = (No. live)/(No. live + No. stunned + No. dead). 
(c) ± 1 standard error. 

Post-Yolk-Sac Larvae Juveniles 

Proeortion Live No. of Proeortion Live 
Initial 96-hr Fish Initial 96-hr 

0.84iO.04 0.66±0.05 20 1.00 0.55±0.11 
0.71±0.04 0.58±0.05 4 1.00 1.00 

0.63±o.1l 0.58±0.11 11 1.00 0.18±0.12 
0.71iO.08 0.47±0.09 2 1.00 1.00 

1.00 1.00 0 
0.12iO.12 0.12±0.12 0 

0.00 0 
0.00 0 



TABLE 4-10 LATENT SURVIVAL OF LARVAL AND JUVENILE FISHES COLLECTED AT THE INTAKE (I) AND DISCHARGE (D) 
DURING ENTRAINMENT SURVIVAL SAMPLING AT THE LOVETT PLANT, 1977 

No. of 
Taxon Life Stage Station Organisms(o) 0 3 6 

Striped bass Larvae 

Juveniles 

I 
D 

I 
D 

81 
95 

20 
II 

1.00 1.00(b) 0.98±0.02 
1.00 0.95±0.02(a) 0.92±0.03 

1.00 1.00 
1.00 1.00 

1.00 
1.00 

Time Since Collection (hr) 
_'2___ 211 ~ 12 

0.9810.02(b) 0.9510.02 0.g010.03 0.85±0.01l 
0.8810.03 0.8810.03 0.85±0.04 0.83±0.04 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

96 

0.76±0.05 
0.1610.011 

0.55±0.11 
1.00 

White perch Larvae I 
D 

13 
26 

1.00 0.9310.01 
1.00 0.9310.05 

0.8510.10 0.8510.10 
0.82±0.08 0.74±0.09 

0.8510.10 0.8510.10 0.8510.10 0.8510.10 
0.111±0.09 0.10±0.09 0.1010.09 0.6210.10 

Juveniles 

Clupeids Larvae 

Bay anchovy Larvae 

(a) ± 1 standard error. 

I 
D 

I 
D 

I 
D 

11 
2 

2 
II 

2 
3 

1.00 1.00 
1.00 1.00 

1.00 I.OO(b) 
1.00 0.5010.25 

1.00 0.00 
1.00 0.6910.21 

1.00 
1.00 

l.OO(b) 
0.50±0.25 

0.00 
0.6910.21 

1.00 
1.00 

1.00(b) 
0.211±0.21 

0.00 
0.31±0.21 

1.00 
1.00 

I.OO(b) 
0.211±0.21 

0.00 
0.31±0.21 

(b) Discharge survival was significantly lower than at the intake for a one-sided test of the difference 
in two proportions at the a = 0.05 level (z-test). 

(0) Number of fish alive (live + stunned) at 0 hours. 

1.00 
1.00 

1.00(b) 
0.211 10.21 

0.00 
0.31±0.21 

1.00 
1.00 

1.00(b) 
0.211±0.21 

0.00 
0.3110.27 

0.18±0.12 
1.00 

1.00(b) 
0.211±0.21 

0.00 
0.00 
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80 percent), with the intake generally less than 5 percent higher than the 
discharge (Figure 4-3). Significant differences were observed only at the 3-
and 12-hour observations. White perch post-yolk-sac larvae displayed a simi
lar pattern of survival with a slightly lower (70 percent) level of latent 
survival (Figure 4-4). These trends in survival of Morone larvae are similar 
to those observed at the Bowline Point Generating Station during 1977 (EA 
1978a) . 

Latent survival of Morone juveniles collected at the discharge was not signif
icantly lower than those collected at the intake. Discharge survival curves 
for both white perch and striped bass juveniles remained stable at 100 percent 
through 72 hours at the intake and through 96 hours at the discharge (Figure 
4-5). There was no significant difference in survival between the intake and 
discharge. 

Survival of clupeid and bay anchovy larvae collected at the discharge followed 
a similar trend although survival stabilized at lower le.vels, 0.24 and 0.31, 
respectively. Clupeid survival was consistent with survival observed during 
1976 at the Lovett plant and similar to that observed at the Bowline Point 
Generating Station in 1977 (EA 1977, 1978a). 

Latent survival of organisms initially classified as live (stunned excluded) 
is presented in Table 4-11. Survival of organisms collected at the discharge 
generally was not significantly different than that of individuals collected 
at the intake using this method of analysis. Significant differences between 
intake and discharge survival (Table 4-10) can be attributed to latent mortal
ity of stunned organisms at both stations (Table 4-12). Although latent sur
vival of the stunned individuals was somewhat lower than that of the live or
ganisms, the inclusion of stunned organisms in the entrainment survival analy
sis does not significantly alter the comparability of latent survival at the 
intake and discharge stations. Since the stunned classification is a subjec
tive category and, moreover, since many stunned organisms survive through the 
96-hour latent effects observation period (Table 4-12), calculations of 
entrainment survival (Section 4.5) have been made on the "live ll and "stunned" 
data combined. 

4.3 THERMAL EFFECT ON SURVIVAL 

Thermal exposure did not appear to significantly reduce observed survival at 
the Lovett plant discharge (Table 4-13). The majority of all discharge col
lections occurred at less than 30.0 C which may partially account for differ
ences in survival compared with 1976 when a relatively high percentage of 
white perch (50 percent) and striped bass (40 percent) post-yolk-sac larvae 
were collected above 30.0 C. Ecological Analysts (1978a, 1978b) demonstrated 
no relationship between survival and temperatures below 30.0-33.0 C in labora
tory and entrainment studies conducted at the Bowline Point Generating Station. 

Initial survival of ichthyoplankton that were collected when total discharge 
temperature was below 30.0 C was generally higher than that observed in 1976 
for the same temperature interval (19.0-29.9 C). Survival of striped bass and 
white perch post-yolk-sac larvae was 0.82 and 0.76, respectively, compared 
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TABLE 4-11 LATENT SURVIVAL OF LIVE(a) LARVAL AND JUVENILE FISHES COLLECTED AT THE INTAKE (I) 
AND DISCHARGE (D) DURING ENTRAINMENT SURVIVAL SAMPLING AT THE LOVETT PLANT, 1977 

Uo. of Time Since Collection (hr) 
Taxa Life Stage Station Organisms 0 3 6 12 211 118 -R_-- 96_ ----

Striped bass Larvae I 81 1.00 1.00 1.00 1.00 0.99tO.01 0.911 t O.03 0.88±0.011 0.79tO.05 
D 62 1.00 0.99 t O.02(b) 0.91 t O.02 0.96±0.03 0.91j±0.03 0.93±0.03 0.90t O.01l 0.82±0.05 

Juveniles I 20 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.55±0.11 
D 4 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

White perch Larvae I 12 1.00 0.92±0.10 0.92±0.10 0.92±0.10 0.92tO.10 0.92tO.10 0.92±0.10 0.92±0.10 
D 24 1.00 0.9610.05 0.B3±0.09 0.15±0.11 0.75±0.11 0.7010.11 0.10±0.11 0.66±0.11 

Juveniles I 11 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.18±0.12 
D 2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Clupeids Larvae I 2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
D 1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

(a) Stunned excluded. 
(b) Indicates ± one standard error. 



TABLE 4-12 LATENT SURVIVAL OF STUNNED LARVAL FISHES COLLECTED AT THE INTAKE (I) AND DISCHARGE (D) 
DURING ENTRAINMENT SURVIVAL SAMPLING AT THE LOVETT PLANT, 1977 

No. of Time Since Collection (hI') 
Taxon Life Sta~ Station Oq!;anisms 0 3 fi 12 2ij II!! 12 ~ 

Striped bass Larvae I 6 1.00 l.00 0.67±0.19(a) 0.67t O.19 0.50tO.20 0.50tO.20 0.50tO.20 0.50tO.20 
D 12 1.00 0.15tO.12 0.58tO.14 o .1I2tO. 111 o .1I2tO. 111 0.42tO.14 0.1I2tO.14 0.42tO.14 

White perch Larvae I 1 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 
D 2 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Clupeids Larvae I 0 
D 3 1.00 0.33tO.27 0.33tO.27 0.00 0.00 0.00 0.00 0.00 

Bay anchovy Larvae I 2 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
D 3 1.00 0.67tO.27 0.61tO.21 0.3310.21 0.3310.21 0·33tO.27 0.33tO.27 0.00 

(a) If standard error. 



TABLE 4-13 SURVIVAL OF ICHTHYOPLANKTON AT THE INTAKE (I) AND DISCHARGE CD) OF THE LOVETT PLANT 
AS A FUNCTION OF DISCHARGE TEMPERATURE, 1977 

Yolk-Sac Larvae Post-Yolk-Sac Larvae Juveniles 
Temperature No. of Temperature No. of Temperature No. of 

Taxon Station (C) Fish 
p (a) ( C) Fish Ps ( C) Fish Ps _s_ 

Striped bass I 3 0.67 96 0.91 3 0.67 

D 19.0-29.9 II 0.50 19.0-29.9 116 0.82 19.0-29.9 4 1.00 
D 30.0-32.9 0 30.0-32.9 0 30.0-32.9 0 
D 33.0-35.9 0 33.0-35.9 0 33.0-35.9 0 

White perch I 0 19 0.68 11 1.00 
D 19.0-29.9 0 19.0-29.9 34 0.76 19.0-29.9 2 1.00 

D 30.0-32.9 0 30.0-32.9 0 30.0-32.9 0 
D 33.0-35.9 0 33.0-35.9 0 33.0-35.9 0 

Clupeids I 0 2 1.00 0 
D 19.0-29.9 0 19.0-29·9 8 0.50 19.0-29.9 0 
D 30.0-32.9 0 30.0-32.9 0 30.0-32.9 0 

D 33.0-35.9 0 33.0-35.9 0 33.0-35.9 0 

Bay anchovy I 0 33 0.06 0 

D 19.0-29.9 0 19.0-29.9 16 0.19 19.0-29.9 0 
D 30.0-32.9 0 30.0-32.9 0 30.1-32.9 0 
D 33.0-35.9 0 32.0-35.9 3 0.00 33·0-35.9 0 

(a) Ps initial proportion surviving; (No. live + No. stunned)/(No. live + No. stunned + No. dead). 



with 1976 values of 0.53 (n = 87) and 0.28 (n = 39). Striped bass yolk-sac 
larvae survival, on the other hand, was 0.92 (n = 13) for the same temperature 
grouping in 1976 (1977: 0.50, n = 4). Post-yolk-sac survival of clupeids was 
0.50 in 1977 (1976: 0.24, n = 34). These differences may have been related 
to improvements in collection and transport procedures between the 2 years. 

4.4 LENGTH ANALYSIS OF STRIPED BASS SURVIVAL 

The possible dependence of survival of striped bass on organism size was in
vestigated during the 1977 season at the Lovett plant. The length of larvae 
and juveniles was measured to the nearest 1.0 mm and survival at intake and 
discharge calculated for each 3.0-mm length interval. Initial survival at the 
intake increased slightly with size between 3.0 and 17.9 mm, and ranged from 
0.81 to 1.0 (Table 4-14), Control survival for lengths above 18.0 mm was 100 
percent based on a total of seven striped bass, all of which were juveniles. 
Discharge survival for most length intervals ranged between 0.76 and 1.0, with 
no apparent relationship to length. 

Latent survival was high for all length groups, with no significant difference 
between intake and discharge (Table 4-15) except for the 9.0-11.9 mm interval 
from 6 to 48 hours. Survival was consistent among all length intervals for 
the first 24 hours following collection, but survival from 48 to 96 hours was 
highest for the larger fish (>12 mm) and lowest for fish under 12.0 mm in 
length. The similarity in the shapes of the intake and discharge latent sur
vival curves (Figure 4-6) indicates that most of the observed latent mortality 
was due to stress experienced during collection and holding. The results also 
show that latent mortality of younger fish (those in the 6.0-11.9 mm size 
range) tends to be more rapid during the first 24 hours after collection fol
lowed by a slower rate of mortality over the remainder of the holding period. 
Larger fish tended to be more resistant to sampling stresses, showing de
creases in survival primarily during the first 3-6 hours of holding with rela
tively stable survival thereafter. These results are comparable with those 
observed at the Bowline Point plant during the same period. 

4.5 ENTRAINMENT SURVIVAL 

The effect of the Lovett plant on survival of ichthyoplankton was estimated 
through comparison of intake and discharge results. Intake survival was used 
as a control because organisms collected in intake samples were not subjected 
to the plant, although they did experience the same handling and sampling 
stresses as the discharge collections. Differences between intake and dis
charge survival were tested for significance (one-tailed z-test, a = 0.05), 
and entrainment survival was calculated with the equation: 

where 

PI = proportion surviving at the intake 
PD = proportion surviving at the discharge. 
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TABLE 4-14 INITIAL SURVIVAL OF STRIPED BASS COLLECTED AT THE LOVETT PLANT INTAKE (I) AND DISCHARGE (D) 
AS A FUNCTION OF LIFE STAGE AND SPECIES LENGTH (mm), 1977 

Yolk-Sac Larvae Post-Yolk-Sac Larvae Juveniles 
No. of Fish P (a) No. of Fish No. of Fish 

Length (nun) Station Measured s Measured Ps Measured Ps 

0.0 - 2.9 I 0 0 0 
D 0 0 0 

3.0 - 5.9 I 0 0 0 
D 1 1.00 0 

6.0 - B.9 I 3 0.61±0.27(b) 26 O.Bl±O.OB 0 
D 4 0.50±0.25 27 o .B9±0.06 0 

9.0 - 11.9 I 0 38 0.92±0.O4 0 
D 0 42 0.79±0.06 0 

12.0 - 14.9 I 0 25 0.96±0.04 0 
D 0 29 0.76±0.08 0 

15.0 - 11.9 I 0 4 1.00 4 1.00 
D 0 9 0.89±0.10 0 

lB.O - 20.9 I 0 0 3 1.00 
D 0 1 1.00 4 1.00 

21.0 - 23.9 I 0 0 3 1.00 
D 0 0 0 

24.0+ I 0 0 1 1.00 
D 0 0 0 

(~-p s =~initial proportion surviving: (No. live + No. stunned)/(No. live + No. stunned + No. dead). 
(b) ± 1 standard error. 



TABLE 4-15 LATENT SURVIVAL OF STRIPED BASS COLLECTED AT THE INTAKE (I) AND DISCHARGE (D) OF THE LOVETT PLANT 
AS A FUNCTION OF LENGTH (ALL LIFE STAGES COMBINED), 1977 

No. of Alive Time Since Collection (hr) 
Len~th (IMI) Station Fish Measured 0 3 6 12 2li li8 12 96 

3.0 - 5.9 I a 
D 1 1.00 1.00 1.00 0.00 

6.0 - 8.9 I 23 1.00 0.96tO.011(a) 0.92tO.05 0.88±0.06 0.86 t O.06 0.88±0.06 0.6510.01 0.15±0.08 
D 26 1.00 1.00 0.95tO.05 0.9510.05 0.8610.07 0.79±0.08 0.74to.09 0.5610.10 

9.0 - 11.9 I 35 1.00 1.00 1.00· 1.00· 1.00· 0.95±0.04· 0.86±0.06 0.71tO.07 
D 33 1.00 0.94±0.01j 0.87±0.06 0.8l±0.07 0.78to.07 0.76:1:0.07 0.16:1:0.07 0.7010.08 

12.0 - llj.9 I 24 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96to.04 
D 22 1.00 0.95±0.05 0.9l±0.06 0.9l±0.06 0.9l±0.06 0.91±0.06 0.9l±0.06 0.87tO.07 

15.0 - 11.9 I 8 1.00 1.00 0.88tO.11 0.8810.11 0.88to.l1 0.86±0.11 0.88±0.11 0.6610.11 
D 8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

18.0 - 20.9 I 3 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
D 5 1.00 0.60±0.16 0.8010.18 0.80tO.18 0.60±0.18 0.60±0.18 0.80tO.16 0.80tO.18 

21.0 - 23.9 I 3 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
D 0 

24.0+ I 1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
D 0 

( a) ±1 standard error. 

Note: • discharge survival significantly lower than that of the intake for a one-sided test of the difference between proportions, 
a :: 0.05. 
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Figure 4-6. Latent survival by length interval of striped bass collected at the 
Lovett plant, 1977. 



In order to assure a representative sample, entrainment survival was estimated 
for each species and life stage for which at least five organisms were col
lected at both the intake and discharge stations. Initial survival data were 
used for striped bass and white perch. Estimates of entrainment survival were 
not made for bay anchovy larvae. 

Entrainment survival for Morone was generally high when total temperature of 
the discharge water was less than 30 C (Table 4-16). Survival of striped bass 
post-yolk-sac larvae at temperatures below 30 C was 66 and 90 percent in 1976 
and 1977, respectively. The sample size was too small in 1977 to estimate 
yolk-sac larvae survival; however, data obtained in 1976 indicated that 100 
percent of this species and life stage survived entrainment (Table 4-17). The 
total discharge temperature in. 1977 did not exceed 30 C during the entrainment 
season of Morone. The 1976 data, however, indicate that from 50 to 54 percent 
of striped bass survived discharge temperatures exceeding 30 C. White perch 
survival in 1977 (100 percent) was higher than in 1976 (47 percent) for dis
charge temperatures below 30 C. 

No significant difference was found between intake and discharge survival 
below 30 C for Morone post-yolk-sac larvae. The sample size was not large 
enough to estimate survival for clupeid post-yolk-sac larvae in 1977. Survi
val estimates obtained in 1976 indicated that 57 percent of this species sur-
vived at discharge temperatures below 30 C, but survival decreased to 21 per
cent when temperatures ranged from 30 to 32.9 C, and declined further to 12 
percent for discharge temperatures greater than 33 C. 

Entrainment survival of all life stages of striped bass, white perch, Atlantic 
tomcod, and clupeids at exposure temperatures below thermal tolerance limits 
of the species has been consistently high in studies conducted at the Lovett 
plant during 1976 and 1977 (Table 4-17). Moreover, it appears both from the 
field studies and laboratory thermal effects studies (EA 1978b) that the 
thermal tolerance of these species is not likely to be exceeded under normal 
plant operation with the possible exception of the small portion of entrain
ment occurring in July. 
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TABLE 4-16 ENTRAINMENT SURVIVAL OF ICHTHYOPLANKTON AT THE LOVETT PLANT, 1977 

Yolk-Sac-Larvae Post-Yolk-Sac-Larvae Juveniles 
Temperature Se Temperature Se Temperature Se 

Taxon (C) (%)(a) (C) (%) (C) (%) 

Striped Bass 19.0-29.9 
__ (b) 

19.0-29.9 90(NS)(c) 19.0-29.9 
30.0-32.9 30.0-32.9 30.0-32.9 
33.0-35.9 33.0-35.9 33.0-31!.9 

White perch 19.0-29.9 19.0-29.9 100(NS) 19.0-29.9 
30.0-32.9 30.0-32.9 30.0-32.9 
33.0-35.9 33.0-35.9 33.0-35.9 

Clupeids 19.0-29.9 19.0-29.9 19.0-29.9 
30.0-32.9 30.0-32.9 30.0-32.9 
33.0-35.9 33.0-35.9 33.0-35.9 

Bay anchovy 19.0-29.9 19.0-29.9 NE(d) 19.0-29.9 
30.0-32.9 30.0-32.9 30.0-32.9 
33.0-35.9 33.0-35.9 33.0-35.9 

(a) Se a-) indicates percent survival. 
(b) Dashes indicate sample size at intake or discharge less than five. 
(c) NS indicates discharge survival not significantly lower than that at the intake 

for a one-tailed z-test at the a : 0.05 level. 
(d) NE indicates that no estimate was made for reasons described in the text. 



TABLE 4-11 ENTRAINMENT SURVIVAL FROM NONTHERMAL(a) EFFECTS AT THE LOVETT PLANT, 1916-1917 

1916 1917 Combined 

Species Life Stage NI -- ND Se(%) NI ND Se(%) NI ND Se(%) 

Striped bass Yolk-sac 25 14 100 3 4 28 18 99 
Post-yolk-sac 101 144 66 96 116 84 191 260 99 
Yuvenile 20 4 20 4 100 

White perch Yolk-sac 
Post-yolk-sac 39 80 41 19 34 58 111 42 
Juvenile 11 2 11 2 100 

Clupeids Yolk-sac 
Post-yolk-sac 65 88 51 2 8 67 96 31 
Juvenile 1 2 1 2 

Bay anchovy Yolk-sac 8 46 8 46 
Post-yolk-sac 1,029 1,165 33 19 1,062 1,184 
Juvenile 1 1 

fa) Observed survival is presented for organisms captured at discharge temperatures less than 33.0 C 
for Morone juveniles and 30 C for all other taxa. 

Note: Nr = number collected at the intake; ND = number collected at the discharge; Se(%) = entrainment survival. 
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centage of impingement abundance of white perch 12-17 January 
1977. 
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CHAPTER 1: INTRODUCTION 

The Bowline Point Generating Station consists of two completely enclosed 
oil- and gas-fired steam-electric units, each of which has a nominal net gen
erating capability of 622 MWe. Each unit has a separate once-through cooling 
water system that transfers waste heat from the condensers to the Hudson 
River. Cooling water from each unit is pumped from an intake structure on 
the northeast shore of Bowline Pond (Figure 1-1). The intake structure is 
43 m (140 ft) wide, about 8.3 m (27 ft) deep at mean water level and consists 
of six bays, three for each unit (Figure 1-2). Each bay is approximately 5 m 
(16 ft) wide and equipped with a bar trash rack, a vertical traveling screen, 
and a 700 m3/min (185,000 gal/min) circulating water pump. The trash racks 
and traveling screens remove debris and fish from the cooling water before it 
enters the circulating pumps. Fish and debris impinged on the traveling 
screens are returned to the pond via the wash water discharge pipe. 

The total number of each of the fish species subject to impingement on the 
traveling screens at the Bowline Point plant has been estimated from impinge
ment collection programs conducted since 1973 (LMS 1974, 1975, 1976). The 
interpretation of impingement abundance data will be affected by the extent 
to which individual fish may be impinged more than once, or "reimpinged." 
Significant undetected reimpingement of fish would result in overestimation 
of impingement abundance estimates. 

The potential for recirculation and reimpingement of fish may be relatively 
high at the Bowline Point plant because of the physical location of the in
take structure (Figures 1-1 and 1-2). The relatively small cross-sectional 
area of the Bowline Pond inlet and shallow-water shoals located on the river 
side of the inlet constitute a possible physical restriction to fish movement 
between pond and river. In addition, a potential chemical barrier to fish 
exchange occurs periodically when saline water is entrapped in the lower por
tions of the pond following downriver displacement of the saline water in the 
estuary. 

A study was conducted during the period 12-17 January 1977 with the objective 
of quantifying the extent of fish reimpingement at the Bowline Point plant. 
This study also provided data for evaluation of the effectiveness of a net 
installed to prevent impingement of fish on Unit 2 traveling screens. 
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CHAPTER 2: SUMMARY 

White perch composed 49 percent of impingement collections during the period 
12-19 January 1977 and were consequently selected to study the rate of reim
pingement of fish at the Bowline Point Generating Station. During the period 
12-17 January, 6,014 white perch were collected, tagged, and released at the 
intake screenwash pit; 1,144 tagged fish were subsequently recaptured. Only 
53 of those fish reimpinged were collected at Unit 2, reflecting the relative 
distance of the two units from the screenwash discharge pipe. These recov
eries indicated an overall tag recovery rate of 14.7 percent. 

Both impingement and reimpingement exhibited marked diel patterns. Peak im
pingement occurred between 2000 and 0400 hours. Percentage reimpingement was 
maximum between 0800 and 1600 hours. The probability of reimpingement varied 
from 0.0 to 0.74 depending on time of day; however, the daily tag reimpinge
ment rate averaged from 20 to 25 percent. 

Tide stage also appe~red to influence reimpingement. Reimpingement peaks oc
curred on flood tide and occasionally at slack tide when there was no net 
tidal flow away from the intake structure. 
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CHAPTER 3: METHOns AND MATERIALS 

3.1 COLLECTION 

The study design consisted of direct determinations of reimpingement by tag
ging and release of impinged white perch and monitoring of subsequent im
pingement collections for tag returns. 

Fish were collected on a continuous basis at the impingement collection pit 
for tagging and monitoring of tag returns from 12 to 17 January 1977 (Figure 
3-1). The collection net was removed from the pit and replaced every 30 min
utes. Fish impinged on Unit 1 traveling screens were collected separately 
from those impinged on Unit 2 traveling screens. White perch were separated 
from other species, examined for tags, and placed in plastic transport con
tainers filled with river water. White perch were then transferred from the 
transport containers, reexamined for tags, and placed in flow-through holding 
facility. The holding facility was located inside the intake structure in 
front of traveling screens 2a and 2b (see Figure 1-2) and consisted of two 
4-x-4-x-2-ft-deep tanks fitted with plastic flow-through containers. River 
water was continuously circulated through the tanks at a rate that replaced 
the holding volume every 6 minutes. White perch remained in the holding 
tanks at least 15 minutes before tagging. 

The fish were tagged by injection with colored latex paint, using a 25-gauge 
needle and a 10-cc syringe. A different color was used for each of five 
24-hour marking periods (1000 to 1000): 

12 January - Purple 
13 January - Blue 
14 January - Orange 
15 January - Yellow 
16 January - Green. 

White perch that were live at capture were injected at the base of the dorsal 
fin. Stunned white perch were injected in the caudal fin. Dead white perch 
were tagged with an injection and a hole punch in the caudal fin. The tagged 
white perch were placed in the holding facility for 1-2 hours prior to re
lease into the screenwash discharge pipe. 

Screenwash pressures, circulating pump operation, and tidal height and stage 
were recorded hourly. 

3.2 RECAPTURES 

White perch recaptured during the period 12-17 January were recorded and 
rereleased. Subsequent to this 5-day continuous wash and release period, im
pingement screens were washed once every 12 hours (17-19 January). During 
this 12-hour monitoring phase, recaptured white perch were preserved and 
recorded. 
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CHAPTER 4: RESULTS AND DISCUSSION 

4 . 1 MONITORING DATA 

White perch is the most abundant species impinged at the Bowline Point plant 
(EA 1976; LMS 1974, 1976). Therefore, the species was chosen as the object 
of study for the 1977 reimpingement survey. White perch accounted for about 
49 percent of the fish impinged during the 7-day survey (Tables 4-1 and 4-2); 
4,335 white perch were impinged at Unit 1, and 3,299 at Unit 2. During the 
study Bowline Pond temperature averaged 2.7 C and conductivity averaged 
2,650 llmho. 

There were a total of 1,144 tag recoveries from various impingement studies: 
1,031 at Unit 1 (90.1 percent), 53 at Unit 2 (4.6 percent), and 59 for which 
the Unit was uncertain (5.3 percent). During the period 12-17 January 1977, 
a total of 6,014 white perch were collected, tagged, and released. Of these, 
885 were recaptured during the 5 days of continuous collection (Table 4-3, 
Unit 1; Table 4-4, Unit 2); this represents an overall tag recQvery rate of ... 
14.7 percent. At Unit 1, 31 tagged fish were captured in a catch of 731 
white perch from 17-19 January during the 12-hour interval washing (Table 
4-5). At Unit 2, five tagged fish were captured in a catch of 530 white 
perch during this same period (Table 4-6). Twenty-nine tagged. fish were 
recaptured at Unit 1 during impingement survival studies. No tags were re
covered at Unit 2 during impingement survival studies. At Unit 1, 79 tagged 
white perch were recovered by Lawler, Matusky & Skelly Engineers (LMS) in 
impingement abundance collections; at Unit 2, five tagged white perch were 
recovered (Table 4-7). LMS recovered an additional 59 tagged white perch at 
either Unit 1 or Unit 2 (the recovery site was not specified). 

Diel changes in the number of white perch impinged were very pronounced. 
Hourly fluctuations in the number of white perch impinged at each unit during 
12-17 January are depicted in Figure 4-1 for Unit 1 and Figure 4-2 for 
Unit 2. Peak impingement occurred between 2000 and 0400 hours. Peak im
pingement was of greater duration with mo~e fluctuation than in 1976 studies 
(EA 1976). Higher nighttime impingement has previously been recorded at Bow
line Point and other power plants along the Hudson (TI 1975, EA 1976) and is 
presumably due to shoalward movements of the young fish. 

4.2 UNIT 1 VERSUS UNIT 2 IMPINGEMENT AND REIMPINGEMENT 

In the first 5 days of the study, reimpinged fish represented 19.3 percent of 
the total number of fish impinged at Unit 1, compared with 1.5 percent of 
the total number impinged at Unit 2. Lower reimpingement might be expected 
at the Unit 2 side of the intake because it is located farther from the 
sluiceway discharge. The low reimpingement rate for Unit 2 may also result 
partly from the diversion effect of the net in front of the Unit 2 side of 
the intake. The number of fish reimpinged at Unit 2 is so low that no dis
cernible patterns appear. Therefore, the Unit 2 impingement and reimpinge
ment data presented in Tables 4-4, 4-6, and 4-7 were not used to quantify 
reimpingemen t . 
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TABLE 4-1 TOTAL NUMBER OF EACH SPECIES COLLECTED DURING REIMPINGEMENT STUDY AT THE BOWLINE POINT PLANT, 
UNIT 1, 12 -19 JANUARY 1977 

Date, Time, and-Number Colleoted 
12-13 JAN 13-14 JAN 14-15 JAN 15-16 JAN 16-17 JAN 17-18 JAN 18-19 JAN 

1000- 1000- 1000- 1000- 1000- 1000- 0900- Total Percentage 
S2ecies 1000 1000 1000 1000 1000 0900 0930 Number of Total 

White perch(a) 963 855 718 686 1123 292 1108 11,3115 45.48 
Gizzard shad 1129 695 1151 5119 1101 359 541 3.1131 36.00 
Striped bass 100 130 1116 1114 1112 63 110 835 8·16 
Rainbow SIIIelt 135 209 113 95 101 113 44 BOO B.39 
White catfish 7 8 6 1 4 5 7 411 0.46 
Atlantio tomood 1 1 II 3 5 6 7 33 0.35 
American eel 1 3 2 1 3 2 0 12 0.13 
Alewife 4 2 1 1 1 1 0 10 0.10 
GoldCish 2 2 0 0 1 3 1 9 0.09 
Blueback herring 1 0 1 0 1 2 1 6 0.06 
P umpki nseed 2 0 0 1 1 0 1 5 0.05 
Three-spined 

stickleback 1 1 1 0 0 0 0 3 0.03 
Bluegill sunfish 1 0 1 0 0 1 0 3 0.03 
Sculpin 0 1 1 0 0 0 0 2 0.02 

American shad 0 0 0 1 0 0 0 1 0.01 
Banded killifish 1 0 0 0 0 0 0 1 0.01 
Carp 0 1 0 0 0 0 0 1 0.01 
Redbreast sunfish 0 0 0 0 0 0 1 0.01 

Totals 1,654 1,908 1,506 1,1188 1,083 717 1,126 9,5112 

(a) Numbers do not include reimptnged fish. 



TABLE 4-2 TOTAL NUMBER OF EACH SPECIES COLLECTED DURING REIMPINGEMENT STUDY AT THE BOWLINE POINT PLANT, 
UNIT 2, 12-19 JANUARY 1977 

Date, Time, and Number Collected 
> 

12-13 JAN 13-111 ~AN(a) 1'11':15 JAN 15-16 JAN 16-11 JAN 17-16 JAN 16-19 JAN(b) 
1000- 1000- 1000- 1000- 1000- 1000- 0900- Tolal Percentage 

Sl1ecies 1000 1000 1000 1000 1000 0900 0930 Number of Total 

White perch(c) 77't 6311 1159 1166 236 nIJ 351 3,296 5IJ.16 
Gizzartl shad 138 251 261 19IJ 196 258 375 1,679 27.57 
Strlped bass 33 68 66 56 IJII 31 91 393 6.IJ6 
Rainbow smelt 60 1116 89 57 60 116 61 5IJI 6.69 
White catfish 5 1 2 It It 7 5 311 0.56 
Atlantic tomcod 7 11 13 15 13 15 19 93 ·1.53 
American eel 2 II 1 1 2 1 2 13 0.21 
Alewife 0 1 1 0 0 0 0 2 0.03 
Goldfish 1 0 1 0 0 1 0 3 0.05 
Blueback herring 2 2 1 0 0 1 7 0.11 
Pumpkinseed 0 1 0 0 0 2 0 3 0.05 
Three-spined 

stickleback 1 2 0 0 0 1 2 6 0.10 
Bluegill sunfish 1 0 0 1 1 1 0 II 0.07 
Sculpin 0 0 1 0 0 0 0 1 0.02 
Spottall shiner 1 1 1 0 1 0 0 IJ 0.07 
Banded killifish 1 0 1 1 0 0 0 3 0.05 
Carp 1 0 0 0 0 0 0 1 0.02 
Largemou th bass 0 0 0 0 0 0 1 1 0.02 
Tessallated 

darter 0 0 0 0 0 0 0.02 
Brown bullhead 0 0 0 0 0 0 0.02 

Tolals 1,0117 1,328 905 801 557 538 910 6,086 

(a) 2A screenwashed for first time in 7 days. 
(b) 2A screenwashed for first time in 5 days. 
(c) Numbers do not include reimpinged fish. 



TABLE 4-3 SUMMARY OF REIMPINGEMENT DATA FOR WHITE PERCH 12-17 JANUARY 1977 AT BOWLINE POINT PLANT, UNIT 1 

White Perch ~No.~ Total Reim~inged Fish bi Release Day~a) Percentase Rei~insed 
ReiUlpinged i 5 Day Day Day y Day 

~ Hour(b) NT(o) Ni(d) R-L(e) (Percentl ! D T ! D ! ! !! ! ! .!? ! ! !! ! _1_ -L .L ...L 2.. 
12 JAN 1100 12 

1200 23 
1300 12 0 0 0 0 0 0 0 
1400 8 0 0 0 a 0 0 0 
1500 6 0 0 0 0 0 0 0 
1600 8 2 1 25 2 0 2 25 
1100 4 0 0 0 0 0 0 0 
1800 35 1 0 3 1 0 1 3 
1900 51 3 0 6 3 0 3 6 
2000 51 1 0 2 1 0 1 2 
2100 56 4 0 1 4 0 4 1 
2200 66 0 0 0 0 0 0 0 
2300 88 7 1 8 7 0 7 8 
2400 31 2 0 5 2 0 2 5 

13 JAN 0100 64 8 1 12 8 0 8 12 
0200 61 5 1 8 " 1 5 8 
0300 64 8 0 12 8 0 8 12 
0400 84 10 0 12 10 0 10 12 
0500 68 20 0 29 20 0 20 29 
0600 72 20 3 28 20 0 20 28 
0700 64 19 0 30 19 0 19 30 
0800 42 12 0 29 12 0 12 29 
0900 43 19 0 44 19 0 19 25 
1000 32 8 a 25 8 0 8 44 
1100 13 3 0 23 3 0 3 23 
1200 11 8 0 47 1 1 8 41 
1300 12 3 0 25 3 0 3 0 0 0 25 0 
1400 18 3 0 17 3 0 3 0 0 0 11 0 
1500 12 1 0 8 1 0 1 0 0 0 8 0 
1600 20 5 1 25 2 0 2 3 0 3 10 15 
1100 13 3 a 23 2 0 2 1 0 1 15 8 
1800 26 2 1 8 1 0 1 1 0 1 4 4 
1900 61 5 0 ·8 3 0 3 2 0 2 5 3 
2000 58 6 0 10 3 0 3 3 0 3 5 5 
2100 35 5 1 111 1 O. 1 4 0 " 3 11 
2200 62 8 0 13 1 0 1 1 0 1 2 11 
2300 92 19 2 21 2 1 3 16 0 16 3 18 
2400 34 1 1 21 a 1 1 5 1 6 3 18 

(a) Relmpinged fish (Ni > classified by day of release (i.e., color of tag) A = Alive. D = Dead, T = Total. 
(b) Hour refers to interval of oolleotion, e.g., 1100 refers to fish colleoted between 1000 and 1100. 
(0) NT = total number of impinged white peroh exoluding fish colleoted in pit oollection basket at end of eaoh 8-hour shift. 
(d) H1 = number of previously impinged fish (i.e., tags). 
(e) R-L = reimpinged live. 



TABLE 4-3 (CONT.) 

White Peroh {No.1 Total Reim~insed Fish bl Release Dal(a) Peroentase Rei~ined 
Reimpinged 1 2 3 4 S Day Day Day y Day 

Date Hour(b) NT(o) Hi(d) R_L(e) {Peroentl A .!! T ! .!! .! ! .!! .! ! .!! T ! .!! .'! _1_ L -L _4_ -L 
14 JAN 0100 53 11 0 21 0 0 0 11 0 11 0 21 

0200 55 10 3 18 0 1 1 9 0 9 2 16 
0300 114 3 1 1 0 0 0 3 0 3 0 1 
01100 63 2 2 3 0 0 0 2 0 2 0 3 
0500 82 21 1 26 1 0 1 20 0 20 1 25 
0600 92 31 1 31i 1 1 2 29 0 29 2 32 
0700 54 1 0 13 0 0 0 7 0 7 0 13 
0800 61 30 1 119 1 0 1 29 0 29 2 1i1 
0900 42 . 31 0 711 2 0 2 29 0 29 5 69 
lOOO(f) 43 21 0 1i9 1 0 1 19 1 20 2 47 
1100 12 5 0 1i2 0 0 0 5 0 5 0 42 
1200 26 14 1 54 1 2 3 10 1 11 12 liZ 
1300 19 6 0 32 0 0 0 6 0 6 0 0 0 0 32 0 
11100 20 1 0 35 1 0 1 5 1 6 0 0 0 5 30 0 
1500 23 1 0 4 0 0 0 1 0 1 0 0 0 0 4 0 
1600 22 1 0 32 0 0 0 6 1 1 0 0 0 0 32 0 
1100 21 5 0 24 1 0 1 2 2 4 0 0 0 5 19 0 
1800 46 8 2 11 0 0 0 2 1 3 5 0 5 0 6 11 
1900 62 9 0 14 0 0 0 2 0 2 1 0 1 0 3 11 
2000 36 6 0 17 0 2 2 2 0 2 2 0 2 6 6 6 
2100 42 8 2 19 0 0 0 0 0 0 8 0 8 0 0 19 
2200 37 3 1 8 0 0 0 0 0 0 3 0 3 0 0 8 
2300 36 1 0 19 0 1 1 2 0 2 4 0 II 3 5 11 
2400 37 2 0 5 0 0 0 0 0 0 2 0 2 0 0 5 

15 JAN 0100 1i3 11 0 26 0 0 0 1 0 1 10 0 10 0 2 24 
0200 114 " 0 9 0 0 0 2 0 2 1 1 2 0 II 5 
0300 33 3 0 9 0 0 0 1 0 1 2 0 2 0 3 6 
0400 56 3 0 5 0 0 0 0 0 0 3 0 3 0 0 5 
0500 69 10 0 14 0 0 0 II 0 4 6 0 6 0 6 8 
0600 112 3 0 1 0 0 0 1 0 1 2 0 2 0 2 5 
0700 14 26 1 35 0 1 1 1 0 1 24 0 211 1 1 33 
0800 25 8 1 32 0 0 0 0 0 0 8 0 8 0 0 32 
0900 31 19 0 61 0 0 0 0 0 0 19 0 19 0 0 61 
1000 22 15 0 68 1 1 2 2 0 2 10 1 11 9 9 50 
1100 11 Ii 0 21i 0 0 0 0 1 1 3 0 3 0 6 18 
1200 9 Ii 0 41i 0 0 0 0 0 0 II 0 4 0 0 41i 
1300 11 7 0 611 0 0 0 2 0 2 5 0 5 0 0 0 0 18 1i6 0 
1400 10 3 0 30 0 0 0 0 0 0 2 1 3 0 0 0 0 0 30 0 
1500 9 3 0 33 1 0 1 1 1 2 0 0 0 0 0 0 11 22 0 0 
1600 10 1 0 10 0 0 0 0 0 0 1 0 1 0 0 0 0 0 10 0 
1700 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1800 50 6 0 12 0 0 0 1 0 1 5 0 5 0 0 0 0 2 10 0 
1900 23 1 0 4 0 0 0 0 0 0 1 0 1 0 0 0 0 0 Ii 0 

(a) Reimplnged fish (Ni) classified by day of release (i.e., 'color of tag) A = Alive, D = Dead, T = Total. 
(b) Hour refers to interval of oollection, e.g., 1100 refers to fish oolleoted between 1000 and 1100. 
(c) NT = total number of impinged white perch excluding fish in pit oolleotion basket at end of eaoh 8-hour shift. 
(d) N1 = number of previously impinged fish (1.e., tags). 
(e) R-L = reimpinged live. 
(f) Screenwash at soreen 2A (0900-0930) fish not released; screenwash at all other screens (0930-1000) fish released. 



TABLE 4-3 (CONT.) 

White Perch ~Ho.~ Total Reimeinged Fish bl Release DaICa) Percentage Reimeinged 
Reimpinged 1 2 3 5 Day hiy Day Day Day 

Date Hour(b) Nl(c) Hi(d) R-LCe) ~Percent2 ! ~ T A D T ! ~ 1: ! D T ! ~ 1: _1_ -L --.L _"_ l 
15 JAN 2000 28 2 1 1 0 0 0 0 0 0 1 0 1 0 1 0 0 3 Ii 

2100 1i5 5 1 11 1 0 1 0 0 0 1 0 3 0 3 2 0 2 1 
2200 53 4 2 8 0 0 0 0 0 0 0 0 0 II 0 II 0 0 0 8 
2300 41 8 1 11 0 0 0 0 0 0 0 0 0 8 0 8 0 0 0 11 
21100 61 1 1 12 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 12 

16 JAN 0100 1i3 16 0 31 1 0 1 0 0 0 4 1 5 10 0 10 2 0 12 23 
0200 29 8 0 28 0 0 0 0 0 0 2 0 2 6 0 6 0 0 1 21 
0300 24 6 0 25 0 0 0 0 0 0 2 1 3 3 0 3 0 0 12 13 
0400 32 6 0 19 0 0 0 0 0 0 0 0 0 6 0 6 0 0 0 19 
0500 40 6 1 15 1 0 1 1 0 1 1 0 1 3 0 3 2 2 2 9 
0600 98 1 0 1 0 0 0 0 0 0 1 0 1 6 0 6 0 0 1 6 
0700 69 5 0 1 2 0 2 0 0 0 1 0 1 2 0 2 3 0 1 3 
0800 55 15 2 21 0 1 1 0 0 0 0 0 0 14 0 14 2 0 0 25 
0900 21 14 0 61 0 0 0 0 0 0 0 0 0 14 0 14 0 0 0 61 
1000 16 8 0 50 0 0 0 0 1 1 1 0 1 6 0 6 0 6 6 38 
1100 11 4 0 36 0 0 0 1 0 1 0 0 0 3 0 3 0 9 0 21 
1200 23 11 0 74 0 1 1 1 0 1 0 0 0 15 0 15 4 4 0 66 
1300 14 7 0 50 1 0 1 0 0 0 0 0 0 6 0 6 0 0 0 7 0 0 43 0 
1400 8 4 0 50 0 1 1 0 0 0 0 0 0 3 0 3 0 0 0 13 0 0 37 0 
1500 12 5 0 1i2 0 1 1 0 0 0 0 0 0 2 1 3 1 0 1 8 0 0 25 9 
1600 6 1 0 17 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 11 0 
1100 9 3 0 33 0 1 1 0 0 0 0 0 0 0 1 1 1 0 1 11 0 0 11 11 
1800 25 3 0 12 0 0 0 0 0 0 0 0 0 3 0 3 0 0 0 0 0 0 12 0 
1900 44 4 0 9 0 0 0 0 1 1 1 0 1 1 0 1 1 0 1 0 2 2 2 3 
2000 25 3 0 12 0 0 0 0 0 0 0 0 0 0 0 0 2 1 3 0 0 0 0 12 
2100 10 1 0 10 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 10 
2200 42 6 2 14 . 0 1 1 0 0 0 0 0 0 2 0 2 3 0 3 2 0 0 5 1 
2300 21 . 9 0 33 0 0 0 0 0 0 0 0 0 1 0 1 8 0 8 0 0 0 II 29 
21100 28 11 1 39 0 0 0 1 0 1 0 0 0 3 0 3 1 0 7 0 4 0 10 25 

17 JAN 0100 24 3 0 12 0 0 0 0 0 0 0 0 0 0 1 2 0 2 0 0 0 4 8 
0200 21 8 0 30 1 0 1 0 0 0 0 0 0 2 1 3 Ij 0 4 4 0 0 11 15 
0300 14 3 0 21 0 0 0 0 0 0 0 0 0 0 0 0 2 1 3 0 0 0 0 21 
0400 21 2 0 10 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 10 
0500 18 2 0 11 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1 0 0 0 5 6 
0600 41 5 0 12 0 0 0 0 0 0 0 0 0 0 0 0 5 0 5 0 0 0 0 12 
0700 1j2 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 2 
0800 25 3 0 12 0 0 0 0 0 0 0 0 0 0 0 0 3 0 3 0 0 0 0 12 
0900 14 4 0 29 0 0 0 0 0 0 0 0 0 0 1 1 3 0 3 0 0 0 7 21 
1000 1 3 0 43 0 0 0 0 1 1 0 1 1 0 0 0 1 0 1 0 14 111 0 15 

(a) Reimpinged fish (Ni) classified by day of release (i.e., color of tag) A: Alive, D: Dead, T : Total. 
(b) Hour refers to interval of collection, e.g., 1100 refers to fish collected between 1000 and 1100. 
(c) NT : total number of impinged white perch excluding fish in pit collection basket at the end of each 8-hour shift. 
Cd) Ni : number of previously impinged fish (i.e., tags). 
(e) R-L = reimpinged live. 



TABLE 4-4 SUMMARY OF REIMPINGEMENT DATA FOR WHITE PERCH 12-17 JANUARY 1977 AT BOWLINE POINT PLANT, UNIT 2 
-----------

White Perch (No.~ Total Reim2inged Fish bl Release Daf(a) Percentase Reim2insed 

Hour{b) 
Reimpinged 1 2 3 5 Day Day Day Day Day 

~ NT(c) "i(d) R-L(e) (Percent) ! D T A ~ 1: A ~ 1: A ~ 1: A D T _1_ -L ....L ...!L 2-
12 JAN 1100 38 

1200 3 
1300 3 0 0 0 0 0 0 0 
11100 12 0 0 0 0 0 0 0 
1500 10 0 0 0 0 0 0 0 
1600 8 0 0 0 0 0 0 0 
1700 5 0 0 0 0 0 0 0 
1800 311 0 0 0 0 0 0 0 
1900 21 2 0 10 2 0 2 10 
2000 27 0 0 0 0 0 0 0 
2100 30 0 0 0 0 0 0 0 
2200 211 0 0 0 0 0 0 0 
2300 25 0 0 0 0 0 0 0 
2400 29 0 0 0 0 0 0 0 

13 JAN 0100 46 0 0 0 0 0 0 0 
0200 63 0 0 0 0 0 0 0 
0300 47 0 0 0 0 0 0 0 
0400 113 0 0 0 0 0 0 0 
0500 43 1 0 2 0 1 1 2 
0600 51 0 0 0 0 0 0 0 
0700 30 0 0 0 0 0 0 0 
0800 21 0 0 0 0 0 0 0 
0900 32 1 1 3 1 0 1 3 
1000 26 2 1 8 2 0 2 8 
1100 5 1 0 20 1 0 1 0 
1200 3 0 0 0 0 0 0 12 0 
1300 8 1 0 12 1 0 1 0 0 0 0 0 
1400 6 0 0 0 0 0 0 0 0 0 0 0 
1500 3 0 0 0 0 0 0 0 0 0 0 0 
1600 8 1 0 12 0 0 0 1 0 1 0 12 
1700 5 0 0 0 0 0 0 • 0 0 0 0 0 
1800 15 0 0 0 0 0 0 0 0 0 0 0 
1900 37 1 0 3 0 0 0 1 0 1 0 3 
2000 24 0 0 0 0 0 0 0 0 0 0 0 
2100 17 0 0 0 0 0 0 0 0 0 0 0 
2200 15 0 0 0 0 0 0 0 0 0 0 0 
2300 32 0 0 0 0 0 0 0 0 0 0 0 
_2400 40 0 0 0 0 0 0 0 0 0 0 0 

(a) Reimpinged fish ("i) classified by day of release (i.e., color of tag) A = Alive, D = Dead, T = Total. 
(b) Hour refers to interval of collection, e.g., 1100 refers to fish collected between 1000 and 1100. 
(c) NT = total number of impinged white perch excluding fish in pit collection basket at the end of each 8-hour shift. 
(d) "1 = number of previously impinged fish (l.e., tags). 
(e) R-L = reimpinged live. 



TABLE 4-4 (CONT. ) 

White Perch ~No.) Total Reim~inged Fish bI Release Dal(a) Percentase Reim~insed 

~ Hour(b) 
Reimplnged 1 2 3 5 Day Day Day Day &y 

Nr(c) Ni(d) R_L(e) (Percent) ! 1? ! ! 1? T ! D T A D T A 1? ! _,_ -L _3_ _"_ 2-
111 JAti 0100 27 1 0 II 0 0 0 0 1 1 0 II 

0200 39 0 0 0 0 0 0 0 0 0 0 0 
0300 52 0 0 0 0 0 0 0 0 0 0 0 
01100 611 0 0 0 0 0 0 0 0 0 0 0 
0500 118 0 0 0 0 0 0 0 0 0 0 0 
0600 112 1 0 2 0 0 0 1 0 1 0 2 
0700 119 0 0 0 0 0 0 0 0 0 0 0 
0800 13 0 0 0 0 0 0 0 0 0 0 0 
0900 111 1 0 7 0 0 0 1 0 1 0 7 

( f) 1000 209 0 0 0 0 0 0 0 0 0 0 0 
1100 3 1 0 33 0 0 0 1 0 1 0 33 
1200 4 1 0 25 0 0 0 1 0 1 0 25 
1300 'I 1 0 25 0 0 0 1 0 1 0 0 0 0 25 0 
1400 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1500 7 1 0 111 0 0 0 1 0 1 0 0 0 0 111 0 
1600 8 1 0 12 1 0 1 0 0 0 0 0 0 12 
1700 8 1 0 12 0 0 0 0 1 1 0 0 0 0 12 0 
1800 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1900 29 2 0 7 0 0 0 2 0 2 0 0 0 0 7 0 
2000 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2100 15 2 1 13 0 0 0 0 0 0 2 0 2 0 0 13 
2200 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2300 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
21100 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

15 JAN 0100 17 1 0 6 0 0 0 1 0 1 0 0 0 0 6 0 
0200 1'1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0300 28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01100 36 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0500 53 1 0 2 0 0 0 1 0 1 0 0 0 0 2 0 
0600 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0700 119 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0800 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0900 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1000 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1100 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1200 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
11100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1500 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1600 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1700 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

(a) Reimpinged fish (Ni) classified by day of release (i.e., color of tag) A : Alive, D: Dead, T = Total. 
(b) Hour refers to interval of collection, e.g., 1100 refers to fish collected between 1000 and 1100. 
(c) NT = total number of impinged white perch excluding fish in pit collection basket at the end of each 8-hour shift. 
(d) Ni : number of previously impinged fish (i.e., tags). 
(e) R-L = reimpinged live. 
(f) 2A screenwash 0900-0930; all other screens 0930-1000. 



TABLE 4-4 (CONT. ) 

White Peroh ~Ho.) Total Reim~insed Fish bl Release Daf(a) Peroentage Reimeinsed 
Reimpinged I 2 3 5 Day Day Day Day Day 

Date tIour(b) NT(o) Ni(d) R_L(e) (Peroenq A ~ T .! .!? ! A .!? 1: .! .!? T A D ! _1_ .L J.. -i- i 
15 JAN 1800 22 1 0 4 0 0 0 0 0 0 1 0 1 0 0 0 0 0 4 0 

1900 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2000 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2100 27 1 0 II 1 0 1 0 0 0 0 0 0 0 0 0 II 0 0 0 
2200 21 1 1 5 1 0 1 0 0 0 0 0 0 0 0 0 5 0 0 0 
2300 14 1 1 7 0 0 0 0 0 0 1 0 1 0 0 0 0 0 7 0 
2400 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

16 JAN 0100 24 2 1 8 0 0 0 1 0 1 0 0 0 1 0 1 0 II 0 4 
0200 .10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0300 19 2 0 10 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 
0400 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0500 36 1 0 3 0 0 0 1 0 1 0 0 0 0 0 0 0 3 0 0 
0600 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0700 116 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0800 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0900 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1000 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1100 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1200 8 0 0 O. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
11100 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1500 5 1 () 20 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 20 0 
1600 2 1 0 50 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 50 0 
1700 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1800 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1900 17 2 0 12 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 6 6 0 
2000 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2100 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2200 12 1 0 8 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 8 0 0 
2300 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2400 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

17 JAN 0100 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0200 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0300 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
01100 5 1 0 20 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 20 0 0 
0500 12 1 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 8 
0600 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0700 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0800 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0900 7 2 0 29 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 29 
1000 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

(a) Reimpinged fish (Hi) classified by day of release (i.e., oolor of tag) A = Alive, D = Dead, T = Total. 
(b) Hour refers to interval of collection, e.g., 1100 refers to fish collected between 1000 and 1100. 
(c) NT = total number of impinged white perch excluding fish in pit colleotion basket at the end of each 8-hour shift. 
(d) "i = number of previously impinged fish (l.e., tags). 
(e) R-L = reimpinged live. 



TABLE 4-5 REIMPINGED WHITE PERCH COLLECTED DURING REIMPINGEMENT AND SURVIVAL STUDIES 
SUBSEQUENT TO 11 JANUARY 1911 AT BOWLINE POINT PLANT UNIT 1 

White Perch (No.l(a) Release Condition(b) 

"r 
Percent I8I 1 181 2 181 3 181 Ii iiI S 

Date Hour Ni Reimeinsed A ~ T A ~ 1: ! D T A D T A D T 

17 JAN 1000-2100 115 14 0 0 0 1 0 1 0 0 0 0 5 5 3 5 8 
Basket 10 J 0 1 1 0 0 0 0 0 0 0 0 0 2 0 2 

125 17 13.6 0 1 i 1 0 1 0 0 0 0 5 5 5 5 10 

17-18 JAN 2100-0900 187 6 0 1 1 0 0 0 1 0 1 0 1 1 1 2 3 
Basket ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

-0 3.2 0 1 1 0 0 0 1 0 1 0 1 1 1 2 3 

18 JAN 0900-2030 190 II 0 2 2 1 0 1 0 1 1 0 0 0 0 0 0 
Basket 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

201 Ii 2.0 0 2 2 1 0 1 0 1 1 0 0 0 0 0 0 

18-19 JAN 2030-0930 205 4 0 0 0 1 0 1 0 0 0 0 0 0 3 0 3 
Basket 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 m II" 2.0 0 0 0 1 0 1 0 0 0 0 0 0 3 0 3 

27-28 JAN 1700-0500 251 15 6.0 0 4 4 0 3 3 0 II II 0 0 3 3 

10-11 FEB 1700-0500 454 12 2.6 0 2 2 0 5 5 0 2 2 0 3 3 0 0 0 

24-25 FEB 698 0.1 0 0 0 0 0 0 0 0 0 0 0 0 0 

25 HAR 33 3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 

(a) NT = total number of impinged fish; Ni = number of previously impinged fish. 
(b) A = Alive; D = Dead; T = Total. 



TABLE 4-6 MONITORING OF WHITE PERCH OVER THE PERIOD 17-19 JANUARY 1977, 
BOWLINE POINT PLANT UNIT 2 

White Peroh (Ho.}(a) Release Condition(b) 
Peroent Oal 1 Oal2 Oal 3 

Oate Hour !I Hi Reim~insed A 0 ! ! ~ ! A 0 

17 JAN 1000-2100 57 3 0 0 0 0 0 0 
Basket 12 0 

6g 3 11.3 O~-'--f 0 0 0 0 () 

17-18 JAN 2100-0900 101 1 0 0 0 0 0 0 0 0 
Basket 8 0 0 0 0 0 0 0 0 0 

109 T 0.9 0 0 0 0 0 0 0 0 

18 JAN 0900-2030(c) 95 0 
Basket 12 0 

107 0 0.0 

18-19 JAN 2030-0930 228 1 0 0 0 0 1 1 0 0 
Basket 17 0 0 0 0 0 0 0 0 0 

2li5 ..,. O./J 0 0 0 0 1 1 0 0 

fa) NT : total number of impinged fiSh; Ni = number of previously impinged fish (i.e., tags). 
(b) A : Alive; D = Dead; T : Total. 
(0) 0900 - 0930 2A soreenwash. 

T A 

0 

0 

0 1 
0 0 
0 1 

0 0 
0 0 
0 0 

Dal II 
!! ! 
0 

-O~-' 

0 1 
0 0 
0 1 

0 0 
0 0 
0 0 

Oal 5 
! ~ 1. 
0 

0 

0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 



TABLE 4-7 REIMPINGED WHITE PERCH COLLECTED IN IMPINGEMENT ABUNDANCE SAMPLES SUBSEQUENT 
TO 12-19 JANUARY TEST PERIOD (a) 

Iate 

19-20 JAN 

22-23 JAN 

211-25 JAN 

26-27 JAN 

29-30 JAN 

31 JAN -
1 FEB 

5-6 FEB 

9-10 FEB 

12-13 FEB 

14-15 FEB 

16-17 FEB 

19-20 FEB 

21-22 FEB 

23-211 FEB 

28-29 FEB 

2-3 MAR 

1 MAR 

Tillie 

0900-0920 
0900-0920 

0923-1050 

08115-0920 
08115-0920 

1115-1200 

0935-09115 

1005-0905 

09110-1000 
0940-1000 

0940-1000 

0835-0925 

0925-0853 

0915-0907 

0915-0935 

0925-0911 

0908-0913 

0920-0915 

09"5-0910 

0915-2130 

Total 

Number Reimpineed 
Unit Unit nit 
_1_ _2_ 1 or 2 

" 

33 

3 

4 

33 

19 5 

12 

7 

5 

31 

59 

Ca) Source: Lawler, Matusky & Skelly EngIneers. 
(b) A = AlIve; D = Deadj T = Total. 

ReIm~!lge<lHll.1te Perch by Rele!lfleIay(b) 
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Unit 1 bctwoen 12 and 17 January 1977. 
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Figure 4-2. Number of white perch impinged per hour at the Bowline Point plant intake 
Unit 2 between 12 and 17 January 1977. 
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4.3 REIMPINGEMENT ANALYSIS 

For analysis of the data, fish reimpingement has been expressed as the per
cent of the total impingement collection constituted by tag returns, i.e., 
reimpinged fish: 

where 

R = perce~t reimpingement 

Ni = number of previously impinged fish (tags) 

NT = total number of impinged fish. 

Since all impinged white perch were marked during the study period, this per
centage can be considered to represent the fraction of impinged fish in the 
total population subject to impingement at the intake structure. Therefore, 
it also represents the probability of reimpingement at any point in time dur
ing this study. 

where 

Pr(t) = time-varying probability of reimpingement (EA 1976). 

The average variation in Ni/NT with time for any single color tag (repre
senting one 24-hour period of release) is shown in Figure 4-3. The percent
age of tags in the impingement collections increased to about 30 percent 
toward the end of the 24-hour release period, remained at this level for the 
first 6 hours following termination of tag releases, and then declined 
rapidly to approximately 5 percent for the next 10 hours. Mean daily tag 
recovery data presented in Table 4-8 indicate an exponential decrease in 
reimpingement as a function of time after tag release. 

Total tag recovery (all colors) as a percent of the number of impinged white 
perch (Figure 4-4) indicates that the probability that any white perch in the 
impingement collection had been previously impinged varied from 0.0 to 0.74 
depending on the time of day. Peaks in reimpingement generally occur 
at 10-12-hour intervals, suggesting a relationship between·tidal flow and 
reimpingement (Figure 4-4). Reimpingement gradually increases as the tide is 
flooding, peaks shortly after high slack, and gradually declines as the tide 
ebbs. At low slack there may be another smaller peak, perhaps representing 
immediate capture of tagged fish reimpinged when there was no tidal flow away 
from the intake structure. Reimpingement peaks during the day are greater 
than those at night, indicating a lag in reimpingement following the diel im
pingement pattern. Based on the results of this survey, maximum recircula-
tion of impinged fish can be expected during daylight on a flood tide under 
continuous screenwash. 

4-15 
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figure 4·3. Average temporal fluctuation in reimpingement probability at the Bowline Point 
plant Unit 1 for a single day of release (one color tag) 12·17 January 1917. 



TABLE 4-8 MEAN DAILY TAG RECOVERY IN PERCENTAGE OF DAILY 
IMPINGEMENT OF WHITE PERCH AT BOWLINE POINT 
PLANT UNIT 1 

24-Hour Interval 
Day of Release Color 2 ..1 4 5 6 7 

1 Purple 15 5 1 1 2 0.6 0.5 
2 Blue 19 6 2 1 0.3 0.2 
3 Orange 17 4 0.8 0.3 0.4 
4 Yellow 15 9 2 0.2 
5 Green 10 4 0.7 



1.0 

0.8 

0.6 

! 0.4 

~ 0.2 

! - 0.0 

-8 -0.2 
;;: -0.4 

- 0.6

1 -0.8 

- 1.0 , , iii 

~ 
x ,.. 
~ 
~-

i 
8. 
.5 

~ 
~ 
} 
C 
~ 
.!! 

130 

70 

60 

50 

40 

30 

20 

10 

0 

100 

90 

80 

12 16 20 24 4 
12JAN I 

~Oavl 
Tag: Purple 

121620244 
12JAN I 

I 
J 

f 

.~~~'~.~~~'l.~~~'l~~~~'~ 
13JAN I 14JAN I 15JAN I 18JAN I 

Hour 

Iii i I 
8 12 16 20 24 
17 JAN I 

0 .... 2 0.v3 01Y4 Tag~~,;;--l rag: Blue Tag: O,."go Tag: Yellow 

\ 
~ 

r 

8 12 18 20 24 4 8 12 1620 24 4 8 12 16 20 24 4 8 12 162024 4 8 12 16 20 24 
13JAN I 14 JAN I 15JAN I 16 JAN I 17JAN I 

Hour 

:~~ \J \ 
o ~ ',H!d • " ,~ ~ i.. • " " ~ .. l • " ,~ ~ .. , • ;, ;, ~ i.. . I, Ido ;. 

12JAN I 13 JAN I 14JAN I lSJAN I 18JAN I 17 JAN I 
Hour 

Figure 4-4. Total tag recovery at Bowfine Point plant Unit 1 intake as a percentage of impingement 
abundance of white perch 12·17 January 1977. 



4.4 CONDITION EFFECTS ON RECAPTURE 

Of the 3,334 fish released alive, 25.1 percent were recaptured (Table 4-9). 
However, only 2.4 percent of the 167 dead fish released were recovered. Dead 
fish may have been trapped under the ice cover of the pond; when the ice 
began to thaw, dead fish were again observed in impingement collections. 
Gulls were also observed feeding on dead fish floating on the surface of the 
pond. Tagging mortality studies indicated that survival (Table 4-10) of 
tagged fish was significantly lower than control (non-tagged fish). Conse
quently, some of the tagged fish released alive may have subsequently died 
and been subject to the same factors that may have decreased reimpingement of 
dead fish. 

4-19 



TABLE 4-9 SUMMARY OF RELEASE VERSUS RECAPTURE CONDITION FOR 
WHITE PERCH REIMPINGED AT UNIT 1, 12-17 JANUARY 1977 

Percentage 
of Release 

Initial Release Number Recapture Condition Total No. Condition 
Condition Released Alive Dead Recaptured Recaptured 

Alive 3,334 798 40 838 25.1 

Dead 167 4 4 2.4 

3,501 ~ 24.0 



TABLE 4-10 PERCENTAGE SURVIVAL OF TAGGED VERSUS NONTAGGED 
WHITE PERCH(a) 

Percentase Survival 
Number 36 hrs 60 hrs 96 hrs 

Alive white perch 

Tagged 172 86.6 77.3 57.0 

Nontagged 174 94.8 90.8 81.0 

144 hrs 

52.9 

78.2 

(a) Fish collected under continuous low screenwash 8-9 January 1977. 
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CHAPTER 1: INTRODUCTION 

Conventional power plants using a once-through cooling water system require 
the availability of a large body of water to supply steam-cooling condensers 
and auxiliary systems. Aquatic organisms present that are small enough to 
pass through the 9.5-mm bar mesh screens at the plant intake structure are 
entrained and pumped through the condenser system. This process exposes 
these planktonic organisms to abrupt changes in temperature, hydrostatic 
pressure, mechanical buffeting, and velocity shear forces. Among the organ
isms subject to entrainment are the early life stages (larvae and juveniles) 
of fish. 

1.1 SITE DESCRIPTION 

The Bowline Point Generating Station is situated on the west bank of the Hud
son River estuary, approximately 60 km (37.5 mi) north of the southern tip of 
Manhattan. The river reaches its widest extent in this area and is charac
terized by a relatively narrow shallow channel with wide shoal areas bor
dering both shores. 

Flow rates at this location, as in the lower estuary in general, are con
trolled predominantly by the tides. The tidal flow has an average rate of 
5,000 m3/sec in comparison to a freshwater discharge rate which ranges from 
a monthly mean of about 175 m3/sec during summer drought to 1,750 m3/sec dur
ing spring freshet. Salinity in the northern end of Haverstraw Bay ranges 
from that characteristic of freshwater up to 25 percent of that characteris
tic of seawater. Seasonal trends are primarily controlled by the amount of 
freshwater discharge from the watershed. During periods of low runoff, how
ever, the salinity in the vicinity of Bowline Point may fluctuate rapidly as 
a function of tidal stage and height. 

Water for the condenser cooling-water system of the power plant is withdrawn 
from a small embayment of the estuary known as Bowline Pond and returned di
rectly to the Hudson River through an offshore jet diffuser (Figure 1-1). 
Bowline Pond has a surface area of 490,000 m2 and a volume of about 1,700,000 
m3 . Pond water exchanges with river water through a small inlet, which is 
about 60 m wide and has a maximum depth of 3-4 m. The maximum depth in the 
pond is 12-15 m. Because of its physical connection with the estuary, the 
pond is also subject to salinity intrusion. 

1.2 THE POWER PLANT 

The Bowline Point Generating Station consists of two nearly identical oil
fired units. Unit 1 and Unit 2 began operation in September 1972 and May 
1974, respectively. Each unit has a maximum generating capacity of 600 MW(e), 
and a maximum condenser cooling-water flow of 24.2 m3/sec (384,000 gpm). 
Plant design characteristics are summarized in Table 1-1. 

The cooling-water circulating systems of Units 1 and 2 are completely sepa
rate. Each system incorporates standard bar racks and 9.5-mm mesh vertical 
traveling screens for removal of debris at the intake. Cooling water is dis
charged through a submerged jet diffuser about 400 m from the river shore
line. Each unit contains three Circulating water pumps which can be operated 
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TABLE 1-1 PLANT DESIGN DATA FOR EACH UNIT OF THE BOWLINE POINT PLANT 

Generator Characteristics 

Maximum generating capacity 
Cooling water flow rate: 

Condenser (maximum) 
Service 

Intake Characteristics 

Maximum approach velocity to screens 
Pipe diameter from intake to condenser 
Length of intake tunnel: 

Unit 1 
Unit 2 

Tunnel velocity (maximum) 

Discharge Characteristics 

Total length of discharge tunnel: 
Unit 1 
Unit 2 

Pipe diameter from condenser to 
discharge ports 

Tunnel velocity (maximum) 
Length of diffuser 
Number of diffuser ports 
Initial jet velocity 

620 MW(e) 

23.7 m3/sec (375,000 gpm) 
0.5 m3/sec (8,500 gpm) 

0.23 m/sec (0.77 fps) 
3.2 m (10.5 ft) 

400 m (1,310 ft) 
470 m (1,540 ft) 
3 m/sec (10 fps) 

860 m (2,820 ft) 
875 m (2,870 ft) 

3.2 m (10.5 ft) 
3 m/sec (10 fps) 
67 m (220 ft) 
8 
4.6 m/sec (15 fps) 



individually or in combination at either full or intermediate throttled flow. 
Circulating water flow and approach velocities at the bar racks are listed in 
Table 1-2 for each mode of pump operation. During 1977, the plants were ngr
mally operated in one of two pump!ng modes: two pumps throttled (370 x 10 
gpd) , or two pumps full (455 x 10 gpd). 

Temperature elevations in the circulating water system are a function of gen
erating load and coolant flow. For a given rate of heat rejection, an in
crease in cooling-water flow will reduce the delta-T to which the entrained 
organism is exposed, and decrease the duration of exposure (i.e., transit 
~ime through the system). Calculated maximum temperature/time regimes of ex
posure for standard pumping modes at Units 1 and 2 are presented in Table 
1-3. In practice, electrical output required from Bowline Point varies de
pending upon electrical demand. 

1.3 THE STUDY OBJECTIVE 

The objective of the research program described in this annual report was to 
determine the effect of the condenser cooling water system at the Bowline 
Point plant on the survival of entrained Hudson River ichthyoplankton. These 
studies were a continuation of earlier work performed by Ecological Analysts 
(1976, 1977a) and were designed to determine survival shortly after collec
tion (initial survival) and over a period of 4 days following collection to 
assess any latent entrainment effects. The effect of thermal exposure during 
entrainment was addressed by observing survival as a function of plant dis
charge temperature and by relating field observations to thermal relation
ships observed in laboratory experiments. The mechanical effect of the en
trainment process was investigated by examining through-plant survival at 
discharge temperatures well below laboratory thermal tolerance limits. 

These studies focused on the early developmental stages of striped bass 
(Morone saxatilis), white perch (Morone americana), Atlantic tomcod (Micro
gadus tomcod), members of the clupeid family (alewife and blueback herring), 
and the bay anchovy (Anchoa mitchilli). The early life stages of other taxa 
collected and studied included members of the family Centrarchidae, tessel
lated darter (Etheostoma olmstedi), rainbow smelt (Osmerus mordax), winter 
flounder (Pseudopleuronectes americanus), American eel (Anguilla rostrata), 
and hogchoker (Trinectes maculatus), as well as American shad (Alosa sapidis
~), northern pipefish (Syngnathus fuscus), and silversides (Menidia spp.). 
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TABLE 1-2 TOTAL COOLING WATER FLOW, INTAKE AND DISCHARGE PIPE VELOCITIES, 
AND INTAKE APPROACH VELOCITIES FOR VARIOUS PUMP OPERATING MODES, 
BOWLINE POINT PLANT 

Total Flow at 
Mean Water Intake and Discharge Intake Approach 

Number of Elevation Pipe Velocity Velocity 
Pumps Operating m3/sec (gpm) m/sec (fps) mlsec (fps) 

3 24.2 (384,000 ) 3.02 (9.91) 0.23 (0.77) 
2 20.0 (316,000 ) 2.50 (8.20) 0.18 (0.59) 
1 11.7 (184,000 ) 1 .46 (4.79) 0.11 (0.36) 

2 (throttled) 16.2 (257,000 ) 2.02 (6.63) 0.15 (0.49) 



TABLE 1-3 CALCULATED MAXIMUM TIME-TEMPERATURE REGIMES OF EXPOSURE 
DURING TRANSIT THROUGH THE BOWLINE POINT PLANT UNIT 2 
COOLING-WATER SYSTEM 

T 
Number of Transit fAT dt 

Pumps Time T ~T 0 
Operating Sxstem Section (min) (C) (C-min) 

3 Intake - condenser feed 2.6 0.0 
Condenser feed - effluence 5.4 8.3 44.8 

2 Intake - condenser feed 3.1 0.0 
Condenser feed - effluence 6.5 9.8 63.7 

Intake - condenser feed 5.4 0.0 
Condenser feed - effluence 11.2 16.8 188.2 

2 
(throttled) Intake - condenser feed 3.9 0.0 

Condenser feed - effluence 8.1 12. 1 98.0 



CHAPTER 2: SUMMARY 

Striped bass, white perch, Atlantic tomcod, bay anchovy, and clupeids (ale
wife and blueback herring) were the most abundant taxa collected at the Bow
line Point plant during survival studies. Post-yolk-sac larvae were caught 
in higher numbers than the other life stages for all taxa except Atlantic 
tomcod (primarily yolk-sac stage). 

Seasonal distributions of ichthyoplankton collected during the summer months 
more closely resembled those of 1975 than 1976 when peak numbers were col
lected somewhat later in the season. Peak numbers were observed in mid-March 
for Atlantic tomcod. Clupeid larvae were collected in peak numbers in early 
June, as were striped bass and white perch. Bay anchovies were most abundant 
during the first 2 weeks of July. 

Length measurements were made on all taxa collected. Weekly length frequen
cies for the five major taxa were generally similar at intake and discharge 
stations. 

Initial survival of species collected at the plant intake (sampling controls) 
was consistent with that measured in the 1975 and 1976 survival studies 
(Ecological Analysts 1976, 1977a). Control survival was generally higher for 
juveniles than for other life stages. 

Initial survival at the discharge stations was high for most species and life 
stages. The similarity of the intake and discharge latent survival curves 
indicated that most of the latent mortality in these studies resulted from 
stress incurred during sample collection, transfer, and holding. No signifi
cant effects of thermal exposure on survival were observed at discharge tem
peratures up to 33.0 C. 

The mechanical effects of entrainment were determined from survival samples 
collected in the absence of thermal loading and for samples collected at tem
peratures below laboratory determined thermal tolerance limits of the spe
cies. Survival of striped bass larvae collected at Unit 2 discharge (0.71) 
was nearly identical to that observed at Unit 1 (0.72) at temperatures less 
than 30.0 C. Survival of Atlantic tomcod larvae and striped bass larvae was 
high for organisms collected at each of the three possible circulating water 
pump operating modes at the plant. Lowest survival for striped bass larvae 
was observed when the circulating system was operated at the lowest flow. 

Intake and discharge survival of striped bass was examined in relation to 
fish length. Initial survival was high (64-100 percent) for all length in
tervals at both the intake and discharge, with no pattern below 15-18 mm. 
Initial survival of discharge and control fish above 18.0 mm in length was 
100 percent. Latent survival was also high for all length intervals with no 
significant difference between intake and discharge stations. 

Entrainment survival estimates at discharge temperatures below 30 C for the 
1977 sampling season at Bowline Point were 97, 62, and 51 percent for striped 
bass, white perch, and clupeid larvae, respectively. Entrainment survival 
estimates for striped bass and white perch larvae were lower (41 and 48 per
cent, respectively) at temperatures between 33 and 36 C. Sample sizes were 
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too small to estimate survival of clupeids above 30 C. Survival of Atlantic 
tomcod yolk-sac larvae and striped bass juveniles was estimated at 84 (5.5-
13.9 C) and 90 (below 33 C) percent, respectively. 
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CHAPTER 3: METHODS 

3. 1 FIELD METHOOOLOGY 

3.1.1 Viability Studies 

Ichthyoplankton entrainment survival sampling was performed at the intake and 
discharge of the Bowline Point plant circulating water system during 1975, 
1976, and 1977 (Tables 3-1 and 3-2). Sampling depth was selected based on 
apparent depth distribution identified in net abundance samples collected at 
the Unit 1 intake and available life history information for the most 
abundant species. Samples were collected at the intake from the bottom of 
the water column in front of the Unit 1 trash racks (2 March, 7-18 March) and 
simultaneously from the middle and bottom depths from 3 June to 2 July. The 
middle depth was sampled exclusively from 5 to 15 July. At the discharge, 
samples were collected from the standpipe of both Unit 1 and Unit 2. The 
discharge of Unit 2 was sampled on 2 March and 7-18 March. The discharge of 
Unit 1 was the primary sampling station throughout the summer sampling season 
(1 June - 15 July), but the Unit 2 discharge was also sampled during the 
period 14-17 June. Unit 2 was not generating power at the time, and sampling 
was conducted primarily to gather additional information on the mechanical 
effects of plant entrainment. After 17 June the circulating water pumps of 
Unit 2 were shut down and sampling continued exclusively at the discharge of 
Unit 1. 

A total of 46 days of sampling occurred during spring and summer of 1977 
(Table 3-3). Samples were collected at the Bowline Point plant during the 
season of peak larval abundance for Atlantic tomcod, striped bass, white 
perch, clupeids, and bay anchovy. Samples were taken five nights per week 
at an average rate of eight samples per station per night. 

Samples were pumped into a larval collection table at the intake and dis
charge stations using a 4-in. diameter Homelite trash pump (Figure 3-1). Two 
such pumps were used in combination with the larval table at the intake from 
3 June to 2 July. Because sampling-related mortality observed for bay 
anchovy during previous years was high, the sampling procedure was modified 
in an effort to enhance the control survival. During the bay anchovy effort 
the pumps were secured to a floating dock at the intake to minimize suction 
head at that station. The duration of each collection was 15 minutes, 
resulting in a mean sample volume of approximately 10 m3 (range: 7.5-19.5 m3) 
per pump. Water quality parameters (conductivity, dissolved oxygen, and pH) 
were measured (Table 3-4) at the initial, middle, and final samples of the 
sampling night at the intake. Temperature was measured at the intake and 
discharge stations during each sample. 

Prior to the initiation of the summer sampling season (1 June - 15 July), an 
ambient water injection system was integrated into the basic larval table 
design at each station in an attempt to simUlate the actual organism post
entrainment experience. Average transit time is 5-8 minutes from the con
denser to the diffuser. Organisms collected at the discharge are exposed to 
elevated temperatures for up to 40 minutes in the larval table (sample dura
tion + table drain time). The ambient water injection system was designed 
to mitigate the prolonged thermal exposure (time-temperature) in the col-
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TABLE 3-1 SAMPLING GEAR USED TO COLLECT ICHTHYOPLANKTON FOR ENTRAINMENT VIABILITY AT THE BOWLINE POINT PLANT 

Mose 
Hose Intake 

Lar'al(b) Pu"", to lnta'te Orlent.a- fulOp Elevat.ion or 1to!J~ AboTe 

Table Number Ileah Collection Sa"",le Number Ilethod of Flow Water to Water ~!~:(l~ to Wat.er Surface 

Sta!'.lon(B) 
Const.ruction of Size Box Container 11038 of Pump flow (tJt~r.1 3urrjJoe Surface Table DeCore fUJII~ irter PUlOe 

!!.~ ~L- ~ ...!!!l ~-- -~ Tl~e ~ ~ ~ Deter.ination .. loute) -~ ~ (degree.) .J!!L fu!,. illn. iii.. iiin. 

19'15 Intake Plywo(>d :/ 505 1-1 rt .b ... ket Open box 4-10. fle. Hldl.,hlrl 0.9 .. 3 overflow box 470-600 '-5 6 90 7.5 5.0 3.0 1.0 -.5 

D2 Plywood 2 505 Lift basket aprn box ''-In. rlex IIl.dwhlrl 0.9 113 overrlow boJ( 470-600 3-5 2 90 7.5 8.0 5.0 1.5 5.0 

lq76 Intake Ply""od 2 505 1.1ft basket Open box .... In. flex H1dwhirl 600 TableweLr 250-1,420 ~-5 6 go 1.5 5.0 3.0 l,it ~ .5 

(wlnted a? Plywood 2 505 I.ln ba.ket Open box 4-1". fle. H1,Mllrl 800 Tablewelr 3'15-1,300 3-5 2 90 1.5 6.0 5.0 7.5 5.0 

1916 Intake Plywood 2 505 SJphon Clotted box _-In. flex H.lduhlrl 600 Tablewulr 250-1,420 ~-5 8 90 1.5 5·0 3·0 1.0 ~ .5 

(:mmrfter) IX? Plywood 2 505 S1phon Closed box _-In. flex IIl.dwhlrl 800 l'ablewelr 3-5 2 90 1.'5 6.0 '5.0 1.'5 '5.0 

19H Intake AlumlnuJI 2 505 SIphon Closed box _-In. flex 11oIII.1Ite 1,700 Flowmeter 500-1,200 ~-, ~-7 90 3.0-3.5 0.5 0.'5 5.5 3·5 

Dl Alu",lnull 2 505 Sip/lon Closed box ~-In. flex IloIIIeUte 1,100 Flowseter 800-1,300 2-4 2 go 6.0 8.0 ~.o 6.0 -.5 

D2 Al " .. l" ... 2 505 SIphon Closed box 4-ln. flex .. """,lite 1,700 flow.-eter 600-1.300 2-q 2 90 7.5 7.0 ~.O 6.0 4.5 

(a) D1 t Unit' discharge; [X? Unit. 2 dl.scharge. 
(b) Intake orifice 1.0 II Clbove groutKI level. 
(0) Hld'fhlrl intake orifioe 1.5. above ground ~th vort.ex. bnpelleri UomeUte intake orlf1ce 0.5 II above ground with open-face centrifugal Impeller. 
(d) Semi-rigid flex ho~e deployed perpendicular to current Bnd 810lept tn direot.ion or current by t.he force of the water. 



TABLE 3-2 SAMPLING PROCEDURE SUMMARY FOR ICHTHYOPLANKTON VIABILITY COLLECTIONS 

Tabh 110. of 02 no .. Rate ""UlOd 
S'1Bple Dratn SaMple Table 110. of ( Uter/_lnute) Collection AIoblenl 

DuraUon TI .... Vol Weir 01 r.ble Colleotlon Box Wo't~dl Dilution Simultaneous 
!!!!: Slatlon(a) .J.!!.'lL- !!!!!! -(---)- !'!:!!!!! ~ Sa.ple Drain Box Drain Draln ~~ ~ ~liect1on Sort Cod Ends 

1975 Intake 15 )0 7.0-9.0 0 600 600 600 Into cooler Aoobtenl Runorf 
802 15 30 7.0-9.0 0 600 600 600 tnto ~ooler Dlsehtu'g", collection 

boxe3 

1976(b) Intake 15 )0 ).5-21.0 oiz patr(c) 600/76(0) 60011))(0) 600/38(c) Coolerl Ambient I I Collection 

0/2 palr(o) 600/'/6(c) 60011))(0) 600/38(0) 
~lphon box 

802 15 30 5.5-19.5 Cooler' Discharge I I CollectIon 
~lphon box 

1977 Int.ake 15 30 1.5-18.0 pair 2 pair 16 133 )8 SIphon Ambient. I I I Coll~ctlon 

I I I 
box 

BOI 15 )0 12.0-19.5 pair 2 pair 16 03 38 Siphon Amblent Collection 

BD2 15 )0 12.0-19.5 pair 2 pair 76 I)] ]8 Siphon Aablent I I I 
box 

Collection 
box 

(3) 8DI,lInlt 1 discharge; B02, Unit 2 discharge •. 
(b) Wh~re two entries occur tn 1916, the (irst indicates procedure Cor "lnler :!ina:!Jotl and the second 

indicates procedure tor 3U"",er se3:'10n after IIIOdlrlcaUon of larval table collection area_ 
(e) Hodlf1catloml to table de3tgn for 3Ullllter Mf1\Plins incorporated deorease~ tn Q2 dratn rate and ad<fttlon of Q1 dralns_ 



TABLE 3-3 SUMMARY OF ENTRAINMENT VIABILITY SAMPLING EFFORT DURING 
1977 AT THE BOWLINE POINT PLANT 

Number of Runs 
Date Intake Discharge I Discharge II Major Species 

7 MAR 7 7 Atlantic tomcod 
8 MAR 5 5 Atlantic tomcod 
9 MAR 3 3 Atlantic tomcod 

10 MAR 8 8 Atlantic tomcod 
11 MAR 9 9 Atlantic tomcod 
14 MAR 8 8 Atlantic tomcod 
15 MAR 8 8 Atlantic tomcod 
16 MAR 9 9 Atlantic tomcod 
17 MAR 10 10 Atlantic tomcod 
18 MAR 6 6 Atlantic tomcod 
23 MAY 2 2 White perch/striped bass 
2lJ MAY 5 5 White perch/striped bass 
25 MAY 5 5 White perch/striped bass 

1 JUN 5 5 White perch/striped bass 
2 JON 5 5 White perch/striped bass 
3 JUN 7 7 White perch/striped bass 
6 JON 7 7 White perch/striped bass 
7 JUN 8 8 White perch/striped bass 
8 JUN 7 7 White perch/striped bass 
9 JUN 8 8 White perch/striped bass 

10 JON 8 8 White perch/striped bass 
11 JUN 8 8 8 White perch/striped bass 
13 JON 8 8 White perch/striped bass 
14 JON 8 8 8 White perch/striped bass 
15 JON 8 8 White perch/striped bass 
16 JUN 8 8 8 White perch/striped bass 
17 JON 8 8 8 White perch/striped bass 
20 JUN 6 6 White perch/striped bass 
21 JON 8 8 4 White perch/striped bass 
22 JUN 7 6 White perch/striped bass 
23 JON 8 8 8 White perch/striped bass 
24 JON 8 8 8 White perch/striped bass 
27 JON 7 7 White perch/striped bass 
28 JON 7 7 7 White perch/striped bass 
29 JON 7 7 White perch/striped bass 
30 JON 7 7 7 White perch/striped bass 

1 JUL 7 7 Bay anchovy 
5 JUL 7 7 7 Bay anchovy 
6 JUL 8 8 Bay anchovy 
7 JUL 8 8 8 Bay anchovy 
8 JUL 8 8 8 Bay anchovy 

11 JUL 8 8 Bay anchovy 
12 JUL 8 8 Bay anchovy 
13 JUL 5 5 Bay anchovy 
14 JUL 8 8 Bay anchovy 
15 JUL 4 4 Bay anchovy 



TABLE 3-4 WATER CHEMISTRY COLLECTION APPARATUS USED AT THE BOWLINE POINT 
PLANT DURING 1977 

Parameter 

Conductivity (~o/cm) 
Dissolved oxygen (ppm) 
pH 

Primary Meter 

Martek (MK V) 
Martek (MK V) 
Martek (MK V) 

Alternate 

YSI, SCT (Model 33) 
Winkler titration 
Inst. Lab. Inc.--

Model 175 



lection table and therefore to provide conditions more closely resembling 
those encountered by an organism during transit through the circulating water 
system and reentry into the river. 

Ambient water was pumped from the river via a 2-in. diameter gas powered 
pump, through an in-line filter (397 ~) and injection system built into the 
false bottom of the section labeled liB" in Figure 3-1 and illustrated in 
Figure 3-2. The nozzles of the injection system were designed to diffuse the 
cooler ambient water into the warm discharge water at the rate of approxi
mately 75 liter/minute. The ambient water pump was started at approximately 
the same time as the sampling pump and was allowed to run for the duration of 
the collection (15 minutes). This modification provided an effective reduc
tion of 10-15 percent in the delta-T in the collection box. 

After both intake and discharge tables were filled, sample collection began 
simultaneously by removing the 505-~ net (used to prevent contamination of 
the sample while the tables fill) from the head of the table. Following the 
15-minute sample the pump was turned off and the table drained rapidly by 
opening the Q1 and Q2 valves (Figure 3-1, Table 3-3). The entire table was 
gently rinsed throughout the drain period. The drain rate was decreased when 
the water level reached the collection box and organisms collected in the 
table were drained into a detachable transportation container which also 
served as a sorting tray. The tables were thoroughly washed between collec
tions to remove any remaining detritus or organisms. Table washes were col
lected and preserved with 10 percent buffered formalin for subsequent exami
nation. 

Intake and discharge samples were sorted simultaneously in an onsite labora
tory. Larval and juvenile fish were classified as live, stunned, or dead, 
based upon the following criteria: 

Live: swimming vigorously, no orientation problems 
Stunned: swimming abnormally, struggling, no movement except in 

response to gentle probing 
Dead: no vital life signs; no body or opercular movement, no 

response to gentle probing. 

Live and stunned fish were carefully transferred to separate holding con
tainers (1-quart ball jars) with a large-bore glass pipette. A maximum of 
five larvae were placed in each container, which was aerated and maintained 
in an ambient water trough. Care was exercised to separate the very young 
larvae from the older larvae and juveniles to reduce the possibility of 
cannibalism. Dead specimens were preserved for later identification.* The 
duration of the sorting process varied depending on the amount of detritus 
and the number and age of the organisms. While this period generally ranged 
from 15 to 60 minutes, the average duration was 30 minutes. 

* All sorted ichthyoplankton were preserved in 5 percent buffered formalin; 
residual detritus and invertebrates were preserved with 10 percent 
buffered formalin. 
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Partial organisms were handled in the following manner: if approximately 50 
percent or more of an organism was present, that organism was included in the 
initial dead count; less than 50 percent of an organism was not included in 
the analysis. These criteria were chosen as the most reasonable alternative 
because the precise origin of smaller fragments would be difficult to deter
mine conclusively. 

Live and stunned organisms from the initial sort were examined at 3, 6, 12, 
24, 48, 72, and 96 hours after sample collection. Any dead organisms were 
removed from the holding jars and preserved in vials. All organisms remain
ing alive after 96 hours were also preserved. SpeCies and life~stage deter-

. minations were facilitated by reference to the available literature (Table 
3-5) and to a reference collection. Owing to the difficulty involved in dif
ferentiation of the early life stages of alewife and blueback herring, the 
two species have been grouped under the classification clupeidsj all other 
members of the family Clupeidae were identified to species. Length measure
ments were performed on all species collected. 

Quality assurance procedures in the laboratory consisted of a color-coded 
labeling system for jars and vials, records of the number of live and dead at 
each check time, and immediate checks of the sorted sample prior to preser
vation. The efficiency of sorting and the accuracy and consistency of 
species/life-stage identifications were also determined and documented. 
Organisms not found in the initial sort, or collected from the table washdown, 
were used to evaluate collection efficiency but were not entered in viability 
calculations. Proportion defective analysiS was used to assure the quality 
level of organism identification. This is an acceptance sampling procedure 
which selects 7 out of 50 samples at random for rework. The procedure 
provides an average outgoing quality level (AOQL) of no more than 10 percent 
error. Quality and consistency of the survival studies were also assured 
by strict adherence to standard operating procedures. The general scheme 
for determining ichthyoplankton survival is presented in Figure 3-3. 

3.1.2 Direct Release Studies 

Groups of hatchery reared larvae were released in front of the cooling water 
intake at the Bowline Point plant Unit 1 and sampled at the discharge to 
evaluate survival through the plant under a controlled situation yielding 
larger sample sizes than standard viability sampling. Direct releases of 
striped bass were conducted on 8 days from 24 May to 24 June. Only one re
lease was carried out on each sampling date. 

All striped bass larvae used in the direct releases were hatched and reared 
in quarry water at the Texas Instruments' hatchery .in Verplanck, New York. 
Larvae were transferred to Hudson River water 18-24 hours prior to release 
and fed live brine shrimp nauplii. Prior to release, fish were transferred 
from the flow-through holding facility to the release container located at 
water level in front of the intake. Larvae were released from the container 
by gravity flow via a 10-ft flexible tube attached to the bottom of the tank 
(Figure 3-4). The tank took approximately 3 minutes to drain and permitted 
release at middepth between the trash rack and the traveling screen. 

A standard 15-minute viability sample (see Subsection 3.1.1) was initiated at 
the discharge 2 minutes after initiation of the release at the intake. 
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TABLE 3-5 LIST OF PRIMARY LITERATURE SOURCES USED IN LABORATORY 
IDENTIFICATION OF ICHTHYOPLANKTON 

Chambers et al. 1969 
Cianci 1969 
Mansueti and Hardy 1967 
Scotton et al. 1973 
Leim 1924 
Lippson and Moran 1974 
Hildebrand and Schroeder 1928 
Bigelow and Schroeder 1953 
Booth 1967 
Mansueti 1958 
Bayless 1972 
Doroshev 1970 
Rathjen and Miller 1957 
Dovel and Edmonds 1971 
Krester 1968 
Bath 1974 
Wang and Kernehan (in press) 



Intake control samples were obtained by releasing approximately 100 larvae 
directly into the intake line of the sampling pump via a length of attached 
tubing (Figure 3-5). In order to quantify the number and condition of in 
situ (background) larvae in the sample, pre- (on all sampling dates after 
6 June) and post-release samples were collected at the intake and discharge 
on each sample date. The collection gear, methodology, and sample processing 
for all samples were the same as those described in Subsection 3.1.1. 

The population of striped bass larvae to be used for a single direct release 
was too large to permit an actual enumeration of individuals. A system for 
estimating the total number of organisms released based on aliquots was 
therefore developed and utilized for each release. 

Two aliquots were removed from the holding tank (one from the front, the 
other from the back) on each estimation trial and the number of fish per ali
quot counted. An average of eight trials (16 aliquots) was performed on the 
holding tank population to be released. The total number of larvae in the 
release was then estimated by converting the number of larvae in each aliquot 
to an estimate of the total population based on the aliquot volume to total 
tank volume ratio. The mean number of organisms released was then determined 
as the average of all population estimates. Despite every effort to obtain 
homogeneity in the holding facility, fish tended to "school" and sample 
population estimates exhibited a high degree of variation around the mean. 

In estimating the population for the last four releases, the proportion dead 
(DR) was also determined for each aliquot. This number was then used 
to adjust survival estimates to account for the number of dead collected 
which were dead at the time of the release (NDR): 

NDR = NT x DR 
NTA = NT - NDR 
NDA = ND - NDR 

where 

NT = total number collected 
ND = total number dead at discharge 
NDA = adjusted number dead. 
NTA = adjusted total number 

3.2 ANALYTICAL METHODOLOGY 

Three calculations have been used in this study to evaluate survival of en
trained organsisms: initial survival, 96 hour survival, and latent survival. 
The proportion surviving initially and at 96 hours was determined by dividing 
the number of individuals classified as live and stunned by the total number 
of organisms initially collected (live + stunned + dead). For subsequent 
analysis live and stunned organisms were grouped to avoid potential bias as
sociated with the subjective stunned category. Since 10-15 percent of the 
larvae classifed as stunned survived through the entire 96-hour period of ob
servation in the present study (Subsection 4.2.2) and in previous studies 
(Ecological Analysts 1976), including them in the dead category is considered 
inappropriate for these analyses. Calculations of proportion surviving based 
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on live (stunned excluded) and stunned (live excluded) have been included for 
completeness only. 

While initial and 96-hour survival calculations are based on all organisms 
initially collected, latent survival at 96-hours accounts for only those 
organisms initially classified as live or stunned and monitored for survival 
during the 96-hour period subsequent to collection. Latent survival is 
therefore based on an initial proportion surviving of 1.0. 

Comparisons of the proportion surviving were made by means of a z-test (for 
comparison of 2 proportions COstle and Mensing 1975) where, 

and 

z = 
PI - PD 

PI = proportion surviving at the intake 
PD = proportion surviving at the discharge 
n = the number of organisms collected at the intake (I) or discharge (D). 
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CHAPTER 4: RESULTS AND DISCUSSION 

4. 1 NUMBERS, SEASONAL DISTRIBUTION, AND LENGTH FREQUENCY OF ORGANISMS 
COLLECTED 

Striped bass, white perch, Atlantic tomcod, bay anchovy, and clupeids were 
the most abundant taxa collected during survival studies in 1977 (Table 4-1). 
For convenience, a list of common and scientific names has been included 
(Table 4-2). Total catch for all stations combined is shown in Table 4-3. 
Post-yolk-sac larvae were caught in larger numbers than the other life stages 
for all species except Atlantic tomcod, which were primarily in the yolk-sac 
stage. 

The seasonal distributiort of the five most abundant species collected at the 
discharge of Unit 1 for survival analysis is displayed in Figure 4-1 with 
mean intake and discharge water temperature. Ambient water temperature, dis
solved oxygen, and pH measured at the Bowline Point intake over the entrain
ment survival sampling season are presented in Table 4-4. Seasonal trends in 
ambient water temperature (C) (Figure 4-2) and conductivity (~mho) (Figure 
4-3) are typical of the freshwater saltwater transition zone of a temperate 
estuary. 

Atlantic tomcod, which spawn in the Hudson River during the winter months, 
were collected during the second and third weeks in March. The highest col
lections occurred during the second week of sampling, at approximately the 
same time of peak occurrence in 1976. Ambient water temperatures during this 
period ranged from 4 to 6 C. Discharge temperatures did not exceed 17 C. 

Members of the clupeid family (alewife, blueback herring, and American shad) 
spawn primarily in the freshwater regions of the river north of the Bowline 
Point site and are therefore not highly susceptible to entrainment at the 
Bowline Point plant. This results in the low numbers collected in survival 
samples during 1977 and in the previous 2 years of sampling effort. 

Striped bass and white perch were collected concurrently with the clupeids. 
Peak numbers of these species appeared in survival collections during the 
first half of June when the ambient water temperature was 20-21 C and dis
charge temperatures ranged from 25 to 27 C. This compares closely with the 
temporal occurrence of striped bass and white perch in 1975 but is somewhat 
earlier than the peak occurrence in 1976. Juvenile striped bass and white 
perch were collected from mid-June to mid-July 1977 when ambient temperatures 
ranged from 21 to 27 C and discharge temperatures generally exceeded 30 C. 

Bay anchovy spawn throughout the summer months in the more saline regions of 
the estuary. Most of the bay anchovy were collected in survival samples dur
ing the first two weeks in July. During this period intake temperature was 
25-27 C and total discharge temperature varied between 32-35 C. This pattern 
of occurrence was similar to 1975. Peak numbers of this species, like those 
of striped bass and white perch, did not occur until later in the 1976 sam
pling season. 

Length-frequency distributions for the five most abundant taxa collected at 
the intake and discharge are presented in Tables 4-5 through 4-9. Discharge 
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TABLE 4-1 TOTAL NUMBER OF EACH TAXON AND LIFE STAGE COLLECTED FOR SURVIVAL DETERMINATIONS AT EACH STATION 
SAMPLED AT THE BOWLINE POINT PLANT, 1977 

Intake Discharfje Unit ,( a) Discharfje Unit 2(b) 
Larvae r:8rvae r:arvae 

Taxon Yolk-Sac Post-Yolk-Sac Juveniles Yolk-Sac Post-Yolk-Sac Juveniles Yolk-Sac Post-Yolk-Sac Juveniles 

Striped bass 1 228 12 8 417 80 0 35 5 
White perch 0 26 1 0 38 6 0 0 0 
Atlantic tomcod 372 8 0 0 0 2 499 1 0 
Bay anchovy 96 538 0 32 1,492 1 0 2 0 
Clupeids 0 37 0 0 22 2 0 1 0 
American eel 0 0 1 0 0 7 0 0 0 
Rainbow smelt 0 0 0 0 2 0 0 0 2 
Silversides 0 24 0 0 56 0 0 2 0 
Sunfish 0 2 0 0 6 0 0 0 0 
American shad 0 2 0 0 0 0 0 0 0 
Winter flounder 0 1 0 0 0 0 0 1 0 
Hogchoker 0 0 0 0 1 0 0 0 0 
Northern pipefish 0 0 0 0 0 1 0 0 0 
Tessellated darter 0 1 0 0 0 0 0 0 0 

(a) June - 15 July. 
(b) 2 March, 1-18 March, 14-11 June. 



Family 

Anguillidae 
Clupeidae 

Engraulida e 
Osmeridae 
Gadidae 
Atherinidae 
Syngnathidae 
Percichthyidae 

Centrarchidae 
Percidae 
Pleuronectidae 
Soleidae 

TABLE 4-2 TAXA NOMENCLATURE 

Genus Species 

Anguilla rostrata 

Alosa sapidissima 
Anchoa mitchilli 
Osmerus mordax 
Microgadus tomcod 
Menidia spp. 
Syngnathus fuscus 
Morone spp. 
Morone americana 
Morone saxatilis 

Etheostoma olmstedi 
Pseudopleuronectes americanus 
Trinectes maculatus 

Accepted Common Name 

American eel 
Clupeids 
American shad 
Bay anchovy 
Rainbow smelt 
Atlantic tomcod 
Silversides 
Northern pipefish 
Temperature bass 
White perch 
Striped bass 
Sunfish 
Tessellated darter 
Winter flounder 
Hogchoker 



TABLE 4-3 TOTAL NUMBER OF EACH TAXON AND LIFE STAGE COLLECTED FOR 
SURVIVAL DETERMINATIONS AT THE BOWLINE POINT PLANT, 1977 

All Stations Total 
Larvae 

Taxon Yolk-sac Post-yolk-sac Juveniles 

Striped bass 9 680 97 
White perch 0 64 7 
Atlantic tomcod 871 9 2 
Bay anchovy 128 2,032 1 
Clupeids 0 60 2 
American eel 0 0 8 
Rainbow smelt 0 2 2 
Silversides 0 82 0 
Sunfish 0 8 0 
American shad 0 2 0 
Winter flounder 0 2 0 
Hogchoker 0 1 0 
Northern pipefish 0 0 1 
Tessellated darter 0 0 
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TABLE 4-4 DAILY WATER TEMPERATURE, DISSOLVED OXYGEN, AND pH 
MEASURED AT THE BOWLINE POINT PLANT INTAKE, 1977 

Date 

5 JAN 
7 JAN 
8 JAN 

17 JAN 
27 JAN 
28 JAN 
30 JAN 
31 JAN 

3 FEB 
4 FEB 
8 FEB 
9 FEB 

10 FEB 
11 FEB 
14 FEB 
15 FEB 
16 FEB 
17 FEB 
18 FEB 
22 FEB 
23 FEB 
24 FEB 
25 FEB 
28 FEB 

1 MAR 
2 MAR 
3 MAR 
6 MAR 
7 MAR 
8 MAR 
9 MAR 

10 MAR 
11 MAR 
13 MAR 
14 MAR 
15 MAR 
16 MAR 
17 MAR 
18 MAR 
20 MAR 
21 MAR 
22 MAR 
23 MAR 
24 MAR 
28 MAR 

Temperature (C) 

1 .0 
1.1 
1.2 
2.7 
1.0 
1.0 
0.5 
0.8 
0.6 
0.6 
0.4 
0.9 
1.6 
1.8 
2.3 
2.2 
2.0 
1.9 
2.0 
1.6 
2.8 
2.6 
2.4 
2.4 
3.2 
3.2 
4.0 
5.5 
4.0 
4.2 
3.7 
5.0 
4.6 
5.8 
4.8 
4.3 
4.9 
5.5 
4.7 
5.8 
5.4 
5.3 
4.6 
4.5 
5.5 

(a) Dashes indicate no data available. 

Dissolved Oxygen 
(mg/liter) 

11.5 
-- (a) 

11.0 
13 .1 
12.4 
12.7 
12.6 
12.4 
13.3 
13.7 
12.2 
12.3 
13.3 
11.9 
11.4 
10.8 

12.0 
11.5 
12.1 

,11.6 
12.1 
11.0 
10.2 

11.3 
11.5 
11.3 
11.4 
10.8 
11.5 
11.6 
12.7 
12.8 
12.7 
12.0 
12.8 
12.5 
12.6 
13.2 
13 .1 

7.2 
7.0 
7.2 
7.3 
7.3 
7.7 
7.4 
7.8 
7.8 
7.6 
7.7 
7.7 
7.7 
7.8 

7.9 
7.7 
7.9 
7.6 
7.6 
7.9 
7.4 
7.4 
7.6 
7.4 
7.5 
7.6 
7.7 
7.6 
7.7 
7.6 
7.8 
7.7 
7.6 
7.6 
7.9 
7.8 
7.9 
8.2 
7.8 
7.7 



TABLE 4-4 (CONT. ) 

Dissolved Oxygen 
Date Temperature (C) (mg/liter) -E!L 

29 MAR 6.8 13.1 7.9 
30 MAR 9.0 12.0 8.3 
31 MAR 6.2 11.4 7.7 

1 APR 6.3 12.2 7.6 
11 APR 6.3 11.2 7.7 
5 APR 7.2 10.9 8.2 
6 APR 7.7 10.2 7.9 
7 APR 8.7 9.8 8.0 
8 APR 7.8 11 .1 7.7 

11 APR 8.6 10.6 7.6 
12 APR 8.9 10.7 7.7 
13 APR 9.5 10·3 7.9 
14 APR 9.9 10.5 7.7 
15 APR 9.1 10.2 7.7 
18 APR 10.8 10.8 7.8 
19 APR 11.8 9.4 7.9 
20 APR 11 .6 9.6 7.6 
21 APR 13.3 9.3 7.8 
22 APR 15.5 
25 APR 11.5 
27 APR 11.5 9.4 8.1 
28 APR 12.4 9.7 7.9 
29 APR 12.3 9. , 7.7 
2 MAY 14.1 8.8 7.7 
3 MAY 14.4 8.4 7.9 

12 MAY 15.3 8.5 7.9 
13 MAY 15.2 8.5 7.9 
16 MAY 14.7 8.5 8.0 
17 MAY 16.2 9.1 7.7 
18 MAY 16.5 8.2 7.6 
19 MAY 17.1 8.9 7.6 
20 MAY 17.2 8.8 7.3 
22 MAY 18.8 8.4 7.7 
23 MAY 19.5 9.1 7.7 
24 MAY 20.4 9.1 7.6 
25 MAY 20.3 9.2 7.7 
26 MAY 20.8 9.5 7.8 
31 MAY 20.8 8.2 
1 JON 20.1 8.1 7.7 
2 JUN 20.8 8.0 7.8 
3 JON 20.5 8.1 7.8 
5 JON 20.8 7.7 7.9 
6 JUN 20.2 7.6 7.7 
7 JUN 20.1 7.7 7.9 
8 JUN 19.9 7.3 7.7 
9 JUN 21.3 7.4 8.2 

(a) Dashes indicate no data available. 



TABLE 4-4 (CONT. ) 

Dissolved Oxygen 
Date Temperature (C) (mg/liter) ...E!L 

12 JON 20.5 7.4 8.1 
13 JUN 21.3 7.4 8.2 
14 JON 20.9 7.5 7.7 
15 JUN 21.9 7.3 7.8 
16 JUN 22.0 7.4 7.6 
20 JUN 22.8 8.2 8.1 
21 JON 22.8 8.1 8.3 
23 JUN 23.0 9.0 8.6 
24 JON 23.8 9.2 8.2 
25 JON 23.3 8.3 7.9 
26 JUN 24.4 7.9 7.8 
27 JON 24.8 7.7 7.9 
28 JUN 24.6 7.0 7.9 
29 JUN 24.6 6.8 7.7 
30 JON 25.0 6.5 7.3 

1 JUL 25.0 7.1 
5JUL 26.0 7.8 / 7.3 
6 JUL 27.0 6.7 7.3 
7JUL 25.3 7.3 7.3 
8 JUL 25.7 6.6 7.4 
9 JUL 24.9 6.3 7.4 

11 JUL 26.0 6.8 7.4 
12 JUL 25.4 6.2 7.6 
13 JUL 25.7 7.0 7.3 
14 JUL 26.3 6.7 7.6 
15 JUL 26.5 6.9 7.6 

(a) Dashes indicate no data available. 
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TABLE 4-5 LENGTH-FREQUENCY DISTRIBUTION BY SAMPLING WEEK OF STRIPED BASS COLLECTED AT THE INTAKE AND DISCHARGE 
OF THE BOWLINE POINT PLANT, 1977 

~ 
Lensth Intervals (mm) 

00.0- 03.0- 06.0- 09.0-· 12.0- 15.0- 18.0- 21.0- Ranse 
Date N X SD 02.9 05.9 08.9 11.9 11i.9 17.9 20.9 23.9 24.0+ Min ~ Max 

Ii JUN 71 57 7.4 1.3 0 2 50 5 0 0 0 0 0 5.0 7.0 11.0 
12 JUN 77 144 8.5 2.1 1 2 84 44 11 2 0 0 0 2.0 8.0 15.0 
18 JUN 77 10 9.9 1.5 0 0 2 6 2 0 0 0 0 8.0 10.0 13.0 
24 JUN 77 15 12.1i 4.1 0 1 1 3 8 1 0 0 1 5.0 12.0 24.0 

2 JUL 77 11 18.5 3.9 0 0 0 1 0 2 5 2 1 9.0 19.0 24.0 
9 JUL 77 1 15.0 0.0 0 0 0 0 0 1 0 0 0 15.0 15.0 15.0 

15 JUL 77 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

i)!~Qh!lrg~ J..lJ1l!t:. 11 
Len~th Intervals (mm) 

00.0- 03.0- 06.0- 09.0- 12.0- 15.0- 18.0- 21.0- Ranse 
Date N X SD 02.9 ~ 08.9 11.9 lli.9 17.9 20.9 23.9 21i.O+ Min Had Max 

Ii JUN 77 119 7.6 1.3 0 2 93 23 1 0 0 0 0 5.0 7.0 12.0 
12 JUN 71 233 8.9 2.3 0 3 126 69 30 5 0 0 0 5.0 8.0 17.0 
18 JUN 77 32 12.1i 1i.2 0 0 9 2 9 8 4 0 0 6.0 13·0 19.0 
24 JUN 71 li7 15.5 2.9 0 0 1 3 10 21i 8 1 0 8.0 16.0 22.0 
2 JUL 77 51i 19.5 3.0 0 0 0 0 1 lli 22 12 5 11i.O 19.0 30.0 
9 JUL 71 13 19.3 6.1i 0 0 0 2 1 3 2 2 3 9.0 18.0 32.0 

15 JUL 17 1 27.0 0.0 0 0 0 0 0 0 0 0 1 21.0 27.0 27.0 

Note: N-; number of lengths; X = mean length; SD = standard deviation; 
Min = shortest length; Had = median length; Max = greatest length. 



TABLE 4-6 LENGTH-FREQUENCY DISTRIBUTION BY SAMPLING WEEK OF WHITE PERCH COLLECTED AT THE INTAKE AND DISCHARGE 
OF THE BOWLINE POINT PLANT, 1977 

Intake 
Len~th Intervals (mm) 

~ ~ ~ 

00.0- 03.0- 06.0- 09.0- 12.0- 15.0- 18.0- 21.0- Ran~e 
Date N --.!... SD ~ 05.9 08.9 11.9 1!t.9 17 .9 20.9 23.9 2!t.O+ Min ~ Max 

II JUN 71 5 7.2 1.7 0 1 3 1 0 0 0 0 0 11.0 8.0 9.0 
12 JUN 77 15 8.7 1.7 0 0 7 7 1 0 0 0 0 6.0 9.0 13.0 
18 JUN 71 2 7.5 2.5 0 1 0 1 0 0 0 0 0 5.0 7.5 10.0 
24 JUN 77 2 9.5 5.5 0 1 0 0 0 1 0 0 0 11.0 9.5 15.0 
2 JUL 77 1 111 .0 0.0 0 0 0 0 1 0 0 0 0 14.0 14.0 1!t.O 
9 JUL 71 1 12.0 0.0 0 0 0 0 1 0 0 0 0 12.0 12.0 12.0 

15 JUL 77 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

Discharse (Unit 1) 
Len~th Intervals (mm) 

00.0- 03.0- 06.0- 09.0- 12.0- 15.0~ 18.0- 21.0- Ranse 
Date N X SD 02.9 05.9 08.9 11.9 14.9 .11.:1 20.9 23.9 ~+ Min Had Max 

4 JUN 77 7 6.4 1.3 0 2 1& 1 0 0 0 0 0 5.0 6.0 9.0 
12 JUN 71 16 8.3 1.9 0 2 6 8 0 0 0 0 0 3.0 8.5 11.0 
18 JUN 77 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
24 JUN 77 3 5.3 0.5 0 2 1 0 0 0 0 0 0 5.0 5.0 6.0 

2 JUL 77 9 13.7 5.7 0 1 2 0 2 2 1 1 0 5.0 11j .0 23.0 
9 JUL 77 7 14.9 3.5 0 0 0 2 3 0 1 1 0 11.0 11&.0 21.0 

15 JUL 71 1 26.0 0.0 0 0 0 0 0 0 0 0 1 26.0 26.0 26.0 

Note: N ~ number of lengths; X ~ mean length; SD ; standard deviation; 
Hin ; shortest length; Mad ~ median length; Max = greatest length. 



TABLE 4-1 LENGTH-FREQUENCY DISTRIBUTION BY SAMPLING WEEK OF ATLANTIC TOMCOD COLL~CTED'AT THE INTAKE AND DISCHARGE 
OF THE BOWLINE POINT PLANT, 1911 

Intake 
Len~th Intervals (rom) 

00.0- 03.0- 06.0- 09.0- 12.0- 15.0- 18.0- 21.0- Rane;e 
, Date N X SD 02.9 05.9 08.9 11.:.2 ~ 17.9 20.9 23.9 24.0+ Min ~ Max 

2 MAR 77 1 8.0 0.0 0 0 1 0 0 0 0 0 0 8.0 B.O B.O 
12 MAR 77 80 6.7 0.5 0 0 80 0 0 0 0 0 0 6.0 7.0 8.0 
19 MAR 77 278 6.9 0.4 0 0 218 0 0 0 0 0 0 6.0 7.0 8.0 

Dischare;e (Unit 2) 
Length Intervals (rom) 

00.0- 03.0- 06.0- 09.0- 12.0- 15.0- 18.0- 21.0- Rane;e 
Date 2L l .J!!! 02.9 05.9 08.9 11.9 14.9 17.9 20.9 23.9 24.0+ Min Med Max 

2 MAR 77 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
12 MAR 77 114 6.9 0.4 0 0 114 0 0 0 0 0 0 6.0 7.0 8.0 
19 MAR 77 313 6.8 0.4 0 0 373 0 0 0 0 0 0 6.0 1.0 8.0 

Note: N = number of lengths; X = mean length; SD = standard deviation; 
Min = shortest length; Med = median length; Max = greatest length. 



TABLE 4-8 LENGTH-FREQUENCY DISTRIBUTION BY SAMPLING WEEK OF CLUPEIDS COLLECTED AT' THE INTAKE AND DISCHARGE 
OF THE BOWLINE POINT PLANT, 1977 

Intake 
Lenith Intervals (mm) 

00.0- 03.0- 06.0- 09.0- 12.0- 15.0- 18.0- 2t.O- Ranse 
Date N X SD 02.9 05.9 08.9 11.9 111.9 .!L:2 20.9 ~ 211.0+ Min Mad Max 

II JUN 71 13 12.7 2.2 0 0 0 3 8 2 0 0 0 10.0 12.0 11.0 
12 JUN 77 10 13.8 6.8 0 1 2 2 0 3 1 0 1 5.0 13.0 30.0 
18 JUN 71 3 7.7 0.9 0 0 2 1 0 0 0 0 0 1.0 1.0 9.0 
24 JUN 71 9 9.3 2.6 0 0 II 4 0 1 0 0 0 6.0 9.0 15.0 

2 JUL 77 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
9 JUL 77 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

15 JUL 77 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

Di5Charae (Unit 1) 
Len§th Intervals (mm) 

00.0- 03.0- 06.0- 09.0- 12.0- 15.0- tB.O- 21.0- Ran~e 
Date N X ~ 02.9 05.9 08.9 11.9 14.9 17 .9 20.9 23.9 24.0+ Min ~ Max 

4 JUN 77 9 11.3 1.8 0 0 0 5 II 0 0 0 0 9.0 10.0 111.0 
12 JUN 77 8 9.9 2.7 0 0 3 3 1 1 0 0 0 1.0 9.5 15.0 
18 JUN 71 2 6.5 0.5 0 0 2 0 0 0 0 0 0 6.0 6.5 1.0 
2" JUN 77 2 9.5 3.5 0 0 1 0 1 0 0 0 0 6.0 9.5 13.0 

2 JUL 77 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
9 JUL 71 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 

15 JUL 77 1 42.0 0.0 0 0 0 q 0 0 0 0 1 112.0 42.0 42.0 

Note: N = number of lengths; X = mean length; SD = standard deviation. 
Min = shortest length; Mad = median length; Max = greatest length. 



TABLE 4-9 LENGTH-FREQUENCY DISTRIBUTION BY SAMPLING WEEK OF BAY ANCHOVY COLLECTED AT THE INTAKE AND DISCHARGE 
OF THE BOWLINE POINT PLANT, 1977 

~ 
Lensth Intervals (mm) 

00.0- 03.0- 06.0- 09.0- 12.0- 15.0- 18.0- 21.0- Range 
Date N -.L SD 02.9 05.9" 08.9 11.9 14.9 17.9 20.9 23.9 24.0+ Hin Hed -Max 

4 JUN 77 0 0.0 0.0 0 0 a 0 0 0 0 0 0 0.0 0.0 0.0 
12 JUN 77 3 8.3 0.5 0 0 2 1 0 0 0 0 0 8.0 8.0 9.0 
18 JUN 77 15 6.9 1.1 0 1 12 2 0 0 0 0 0 5.0 7.0 9.0 
24 JUN 77 17 11. 7 " 2,9 0 0 3 5 7 1 1 0 0 8.0 13.0 18.0 

2 JUL 77 147 11.3 5.1 0 111 52 21 10 25 22 3 0 Ii.o 10.0 21.0 
9 JUL 77 81 13.5 5.4 0 0 23 13 8 14 13 10 0 6.0 13.0 23.0 

15 JUL 77 289 6.2 II.~ 0 206 29 12 13 11 11 1 0 3·0 4.0 23.0 

Discharge (Unit 1) 
Len~th Intervals (mm) 

00.0- 03.0- 06.0- 09.0- 12.0- 15.0-:- 18.0-- 21.0- Ran6e 
Date N X SD 02.9 05.9 08.9 11.9 lli.9 17.9 20.9 23.9 ~+ Hin Had Max 

Ii JUN 77 0 0.0 0.0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 
12 JUN 77 3 7.7 1.2 0 0 2 1 0 0 0 0 0 6.0 8.0 9.0 
18 JUN 11 1 7.0 0.0 0 0 1 0 0 0 0 0 0 7·0 7.0 7.0 
24 JUN 77 110 9.1 2.6 0 1 18 14 6 0 1 0 0 5.0 9.0 18.0 

2 JUL 77 197 llt.8 4.1 0 1 21t 21 23 75 42 9 2 1t.0 16.0 25.0 
9 JUL 77 272 12.8 5.9 0 7 91 51 19 31 32 30 11 5.0 10.0 26.0 

15 JUL 77 472 13.5 5.9 0 65 60 51 59 101t 88 28 11 3.0 15.0 29.0 

Note: N - number of lengths; X - mean length; SD - standard deviationi 
Hin = shortest length; Hed = median length; Max - greatest length. 



length frequencies are based on collections made at the discharge of Unit 1 
with the exception of Atlantic tomcod. Members of this species were collected 
at the discharge of Unit 2 during the winter sampling effort. 

The lengths of the fishes collected ranged from 2.0 mm to 42.0 mm, but the 
majority of specimens were in the 6.0 mm to 20.0 mm range. Weekly mean 
lengths for each species generally differed by less than 2 to 3 mm between 
intake and discharge stations for the larger sample sizes, with the exception 
of the 15 July collections of bay anchovy in which the mean length at the 
discharge was 7.3 mm greater than at the intake. 

4.2 INTAKE AND DISCHARGE SURVIVAL 

4.2.1 Initial and 96~Hour Survival 

The survival of ichthyoplankton collected at the intake station in 1977 was 
similar to that measured in 1975 and 1976. Initial survival of striped bass 
and white perch post-yolk-sac larvae was 0.74 and 0.69, respectively (Tables 
4-10 and 4-11), compared with 1975 values of 0.81 and 0.56, and 1976 values of 
0.81 and 0.62. Initial survival for Atlantic tomcod yolk-sac larvae at the 
intake was 0.80 in 1977, compared with an initial survival value of 0.82 in 
1976. Similarly, initial survival of clupeids was 0.54 compared with 0.46 in 
1975. Initial survival of this species was slightly lower in 1976 (0.35). 
Bay anchovy intake survival, although still low, was somewhat higher in 1977 
than in other years (0.16 compared with 0.07 in 1976, and 0.09 in 1975). In 
general, there was no significant difference (one-tailed z-test, a = 0.05) in 
control survival from year to year except for bay anchovy post-yolk-sac 
larvae. 

Survival at 96 hours for samples collected at the intake in 1977 was higher 
than or approximately the same as that of organisms collected in 1975 and 
1976. Striped bass post-yolk-sac larvae 96-hour survival was 0.59 in 1977, 
0.40 in 1976, and 0.30 in 1975. Similarly, white perch of the same life 
stage exhibited 96-hour survival of 0.46 in 1977, 0.24 in 1976, and 0.20 in 
1975. This increase in 96-hour survival was also evident for Atlantic tomcod 
yolk-sac and post-yolk-sac larvae: 0.67 and 0.37, respectively, in 1977 com
pared with 0.54 and 0.09 in 1976. Clupeid and bay anchovy post-yolk-sac lar
vae exhibited similar trends. This steady increase in 96-hour survival over 
sampling years probably results in part from improvements in collection and 
transfer techniques between the years 1975 and 1977. 

Initial survival at the discharge was high for most speCies and life stages. 
It should be noted that survival at the discharge of Unit 2 is representative 
of through-plant effects without an increase in water temperature (de1ta-T) 
for all species and life stages except Atlantic tomcod yolk-sac and post
yolk-sac larvae. Survival at 96 hours was high for striped bass post-yolk
sac larvae and juveniles at the discharge of both Units 1 and 2 (0.55 and 
0.66, respectively, for post-yo1k-sac larvae; 0.75 and 0.60 for juveniles). 
Atlantic tomcod 96-hour surVival was also high for yolk-sac larvae (0.67), 
whereas post-yolk-sac larvae survival was intermediate (0.37) although only 
seven organisms were available for latent effects study. White perch post
yolk-sac larvae survival was also intermediate at 96 hours (0.16), and high 
(0.50) for juveniles. Clupeid and bay anchovy 96-hour survival was low at 
the discharge of Unit 1 (0-0.05). 
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TABLE 4-10 MEAN INITIAL AND 96-HOUR SURVIVAL OF EACH TAXON AND LIFE ~TAGE AT THE 
BOWLINE POINT PLANT INTAKE (I) AND DISCHARGE (D)t 1977 

Yolk-Sao Larvae Post-Yolk-Sac Larvae Juveniles 

Station(b) 
No. of Proeortion Alive(a) No. of ProEortion Alive No. of Proeortion Alive 

Seecies Fish Initial 96-hr Fish Initial 96-hr Fish Initial 96-hr 

Striped bass I 1 1.00 0.00 228 0.7410.03 0.5910.03 12 0.9210.08 0.8310.11 
Dl 8 0.7510.15(c) 0.2510.15 1117 0.7210.02 0.5510.03 80 0.7710.05 0.7510.05 
D2 0 35 0.7110.08 0.6610.08 5 0.6210.22 0.6010~22 

White perch I 0 26 0.6910.09 0.4610.10 1 1.00 1.00 
Dl 0 38 0.34±0.08 0.1610.06 6 0.50±0.20 0.50±0.20 
D2 0 0 0 

Atlantic tomcod I 372 0.8010.02 0.6710.03 8 0.8710.12 0.3710.17 0 
Dl NS(d) NS 2 0.00 
D2 499 0.67±0.02 0.53±0.02 1 1.00 0.00 0 

Bay anchovy I 96 0.00 538 0.16±0.01 0.02:1:0.01 0 
D1 32 0.00 1,492 0.0210.01 0.00 1 0.00 
D2 0 2 0.00 0 

Clupeids I 0 37 0.5410.08 0.16:1:0.06 0 
Dl 0 22 0.2310.09 0.0510.05 2 0.00 
D2 0 0.00 0 

American eel I 0 0 1 1.00 1.00 
Dl a 0 7 0.71±0.17 0.57:1:0.19 
D2 0 0 0 

Rainbow smelt I 0 0 0 
Dl 0 2 0.00 0 
D2 0 0 2 0.5010.35 0.5010.35 

Sllversides I 0 24 0.3710.10 0.01110.05 0 
Dl 0 56 0.16±0.05 0.00 0 
D2 0 2 0.00 0 

Tessellated darter I 0 1 1.00 1.00 0 
Dl 0 0 0 
D2 0 0 0 

Hogchoker I 0 0 0 
Dl 0 1 1.00 1.00 0 
D2 0 0 0 

Northern pipefish I 0 0 0 
Dl 0 a 1 1.00 0.00 
D2 0 0 0 

(a) Proportion alive = (number live + number stunned)/total number organisms colleoted. 
(b) I = intake; Dl = discharge of Unit 1; D2 = disoharge of Unit 2. 
(c) 11 standard error 
(d) NS = not sampled. 



TABLE 4-10 (CONT.) 

Yolk-Sac Larvae Post-Yolk-Sac Larvae 

Station(b) 
No. of ProEortion Alive(a) No. of ProEortion Alive 

Seecies Fish Initial 96-hr Fish Initial 96-hr 

Winter flounder I 0 1 0.00 
01 a 0 
02 0 1 1.00 1.00 

American shad I 0 2 0.5010.35 0.5010.35 
01 0 0 
D2 0 0 

Sunfish I 0 2 1.00 0.00 
Dl 0 6 0.00 
D2 0 0 

(a) Proportion alive = (number live + number stunned)/number of organisms collected. 
(b) I = intake; D1 = discharge of Unit ,; D2 = discharge of Unit 2. 

Juveniles 

No. of ProEortion Alive 
Fish Initial 96-hr 

0 
0 
0 

0 
0 
0 

0 
0 
0 



TABLE 4-11 INITIAL AND 96-HOUR SURVIVAL OF ICHTHYOPLANKTON CLASSIFIED AS LIVE, COLLECTED 
AT THE INTAKE (I) AND DISCHARGE (D) OF THE BOWLINE POINT PLANT IN 1971 

Yolk-Sac Larvae Post-Yolk-Sac Larvae Juveniles 

Taxon Station No. of Fish 
Pro~ortion Live(a) 
In1 1al 96-hour No. of Fish 

Prol!ortion Live 
InItIal 96-hour No. of Fish 

Prol!ortlon Live 
-rnitial 96-hour 

Striped bass I 1 1.00 0.00 228 0.68tO.03 0.56:1:0.03 12 0.83:1:0.11 0.15tO.13 
D1 8 0.75:1:0.15(b) 0.25t O.15 1117 0.61t O.03 0.5510.03 80 0.1610.05 0.75t O.05 
D2 0 35 0.71:1:0.08 0.66:1:0.08 5 0.60:1:0.22 0.6010.22 

White perch I 0 26 0.6510.09 0.42tO.1O 1 1.00 1.00 
D1 0 38 0.26:1:0.07 0.1610.06 6 0.5010.20 0.50:1:0.20 
D2 0 0 0 

Clupeids I 0 37 0.1I9tO.08 0.16:1:0.12 0 
D1 0 22 O. t8tO.08 0.05tO.05 2 0.00 
D2 0 1 0.00 0 

Bay anchovy I 96 0.00 538 0.07tO.01 0.02:1:0.01 0 
D1 32 0.00 1,1192 0.00 1 0.00 
D2 0 2 0.00 0 

Atlantic tOlllcod I 372 0.65:1:0.03 0.55tO.03 8 0.37tO.33 0.25:1:0.15 0 
D1 NS(c) NS 2 0.00 
D2 499 0.53:1:0.02 0.1I5tO.02 1 1.00 0.00 0 

(a) Proportion live = number of organisms classified as live/number of live and stunned and dead. 
(b) tt standard error 
(0) NS indicates not sampled. 



4.2.2 Latent Survival 

Survival of organisms initially alive (live and stunned) at the intake and 
discharge stations was monitored for 96 hours following sample collection. 
Latent survival of controls (intake) was much higher for striped bass, white 
perch, and Atlantic tomcod than for bay anchovy and clupeids (Table 4-12). 
This observation is consistent with the results of the 1975 and 1976 latent 
analyses. Latent survival at 96 hours (based on an initial survival of 1.0) 
at the intake was 0.80 for striped bass post-yolk-sac larvae and 0.67 for 
white perch (compared with 1975-1976 values of 0.37-0.49 for striped bass and 
0.36-0.39 for white perch, respectively). The very high latent survival of 
Morone juveniles at the intake (0.9-1.0) indicates the resistance of larger 
fish to the stress of collection and holding. 

Statistical confidence for the comparison of latent effects between intake 
and discharge stations was highest for striped bass post-yolk-sac larvae and 
Atlaptic tomcod yolk-sac larvae since large numbers of these organisms were 
available for latent effects study (Table 4-12). For both the taxa, latent 
survival curves were very similar at intake and discharge stations (Figures 
4-4 and 4-5). The survival curves level off at very high values (>80 percent) 
by about 12 hours following collection, with the discharge in both cases 
averaging only about 5 percent below control survival. Significant differences 
were observed only at the 3-, 12-, and 24-hour observations for striped 
bass larvae and at the 3- and 72-hour observations for Atlantic tomcod. 

Latent survival did not differ significantly between intake and discharge 
stations for striped bass juveniles or clupeid larvae. Survival of the 
striped bass juveniles through 96 hours was very high (>90 percent) at both 
stations (Figure 4-6). The observed latent survival of Morone spp. at Bow
line Point in 1977 was slightly higher than that observed in 1976. Clupeid 
larvae did not survive the holding period as well as striped bass or tomcod 
larvae, but the latent effects curves at intake and discharge were parallel 
and level from 24 to 96 hours (Figure 4-7). 

Survival of white perch larvae collected alive in the discharge (n = 13) was 
significantly lower than in the intake from the 3-hour to the 48-hour obser
vation, but converged with the intake after that time (Table 4-12). The dif
ference between the curves is primarily the result of the death of four lar
vae in the discharge collections during the first 3 hours following collec
tion, after which the latent survival is approximately parallel at intake and 
discharge. 

The rapid mortality of bay anchovy following collection at both the intake 
and discharge in this and other stUdies (Ecological Analysts 1976, 1977a) 
made quantification of total entrainment effects difficult. The intake and 
discharge survival curves for juveniles appeared to parallel one another in 
1975, although discharge latent survival was lower. However, in 1976 the 
discharge survival of bay anchovy was rapidly diverging from intake survival 
at the time discharge survival reached zero. 

Proportions of striped bass, white perch, and Atlantic tomcod that were ini
tially classified as live and that survived up to 96 hours are shown in Table 
4-13. For this analysis, those organisms initially classified as stunned 
were included in the dead category. Latent survival using this method is 
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TABLE 4-12 LATENT SURVIVAL OF LARVAL AND JUVENILE FISHES COLLECTED AT THE INTAKE (I) AND DISCHARGE (D) 
DURING ENTRAINMENT SURVIVAL SAMPLING AT THE BOWLINE POINT PLANT, 1977 

No. of 
Species Life Stage Station Organisms(a) 0 

Striped bass Larvae 

Juveniles 

White perch Larvae 

Juveniles 

Clupeids Larvae 

Bay anchovy Larvae 

Atlantic tomcod Larvae 

Yolk-sac 
larvae 

I 
D 

I 
D 

I 
D 

I 
D 

I 
D 

I 
D 

I 
D 

I 
D 

169 
299 

11 
62 

18 
13 

1 
3 

20 
5 

84 
31 

1 
1 

298 
335 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

Time Since Collection (hr) 

__ 3_ 6 _1_2 _ 24 48 ----IL ~ 
0.99±0.01*(b}0.97±0.01 0.96±0.02* 0.95±0.02* 0.93±0.02 0.8810.03 0.B010.03 
0.9410.01 0.93iO.02 0.9010.02 0.89iO.02 0.89tO.02 0.83iO.02 0.16tO.03 

1.00 
0.9910.01 

1.00' 
0.11±0.13 

1.00 
1.00 

0.8010.09 
0.1810.18 

1.00 1.00 1.00 1.00 1.00 0.9010.09 
0.91iO.02 0.97iO.02 0.91iO.02 0.91iO.02 0.9110.02 0.97±0.02 

1.00* 0.9IJi O.06* 0.90i O.01* 0.90i O.07* 0.18tO.l0 0.67tO.11 
0.62iO.11J 0.62iO.11J 0.5310.11J 0.53tO.14 0.1J1tO.11J 0.47±0.14 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

0.10tO.l0 0.59tO.l1 0.35tO.ll 0.35tO.l1 0.3510.11 0.30tO.l0· 
0.61tO.22 0.2210.18 0.21tO.18 0.22tO.18 0.22tO.18 0.2210.18 

0.25±0.05* 0.25tO.05* 0.19tO.04* 0.19tO.04* 0.1310.04' 0.1310.04* 0.1310.011* 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.5810.19* 0.5810.19* 0.5810.19* 0.43tO.19· 0.1J3tO.19* 0.43tO.19* 0.4310.19* 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.96to.01* 0.93tO.02 0.9010.02 0.88tO.02 0.8610.02 0.8510.02* 0.8410.02 
0.9110.02 0.8810.02 0.8510.02 0.8IJtO.02 0.81tO.02 0.19iO.02 0.19tO.02 

(a:) Number of' organisms indicates number of fish alive (live + stunned) at 0 hours. 
(b) 11 standard error 

Note: * indicates survival at the discharge significantly lower than that at the intake for a one-tailed 
test of the difference in two proportions at the a = 0.05 level (z-test). 
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TABLE 4-13 LATENT SURVIVAL OF LIVE(a) LARVAL AND JUVENILE FISHES COLLECTED AT THE INTAKE (I) 
AND DISCHARGE (D) DURING ENTRAINMENT SURVIVAL SAMPLING AT THE BOWLINE POINT 
PLANT, 1977 

Time Since Collection (hr) 
No. of 

Species Life Stage Station Organisms 0 3 6 12 21i 1i8 72 96 

Striped 
bass Larvae I 151t 1.00 1.00- 1.00- 0.99 i O.Ol 0.99i O.Ol- O.97 i O.Ol- 0.91 i O.02 0.82i O.03 

D 218 1.00 O.97i O.Ol(b) 0.91 i O.Ol 0.99i o.Ol 0.9Ii t O.Ol 0.9Ii i O.Ol 0.90i O.Ol 0.82t O.02 

Juveniles I 10 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90 i O.09 
D 61 1.00 1.00 0.99i O.02 0.99 i O.02 0.99i O.02 0.99 i O.02 0.99 i O.02 0.99 i O.02 

White 
perch Larvae I 11 1.00 1.00 1.00 0.95 i O.05 0.89i O.08 0.89 i O.08 0.71i O.l0 0.65i O.12 

D 10 1.00 0.92i O.09 0.81tO.13 0.81 i O.13 0.69 i O.15 0.69±0.15 0.62±0.16 0.62 i O.16 

Juveniles I 1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
D 3 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Clupeid Larvae I 18 1.00 0.8Ii i O.09 0.18i O.l0 0.65t O.ll 0.39 i O.ll 0.39 i O.11 0.39 i O.l1 0.33i O.l1 
D Ii 1.00 1.00 0.78i O.21 0.28±0.23 0.28±0.23 0.28 i O.23 0.28±0.23 0.28 i o.23 

Atlantic 
tomcod Larvae I 3 1.00 0.61i O.21- 0.61±0.21- 0.61±0.21- 0.61±0.21- 0.61 i O.21- 0.61 i O.21- 0.61±0.21-

D 1 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Yolk-sac 
larvae I 21i0 1.00 O.97t O.Ol 0.91i±0.02 0.92i O.02 0.91 i O.02 0.89i O.02 0.88 i O.02 0.85±0.02 

D 265 1.00 0.96 i O.Ol 0.9Ii i O.Ol 0.91 i O.02 0.91 i O.02 0.89 i O.02 0.61i O.02 0.85±0.02 

(a) Latent survival is exclusively for those organisms initially classified as live (stunned are excluded). 
(b) i standard error. 

Note: - indicates survival at the discharge significantly lower than at the intake for a one-tailed test of the difference 
in two proportions at the a = 0.05 level. 
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Figure 4-7. latent survival of clupeid post-yolk-s,8C larvae collected at the Bowline Point plant, 1977.-



very similar to latent survival when the stunned organisms are included in 
the analysis. The inclusion of stunned organisms in the entrainment survival 
analyses does not significantly alter the comparability of latent survival at 
intake and discharge stations. Since the stunned classification is a sub
jective category and, moreover, since stunned organisms do survive the 
96-hour latent effects observation period (Table 4-14), calculations of en
trainment survival (Section 4.5) have been made with the combined "live" and 
"stunned" data. 

4.3 MECHANICAL AND THERMAL EFFECTS ON SURVIVAL 

4.3.1 Mechanical Effects 

Two basic sets of data were used to determine the nonthermal, or mechanical, 
effects of entrainment on larvae and juveniles collected at the Bowline Point 
plant during 1977. Survival data obtained while the units were generating 
power (Unit 2 for Atlantic tomcod, Unit 1 for other species) were grouped into 
intervals depending on the discharge temperature at the time of collection. 
The lowest temperature intervals were well below upper thermal tolerance lim
its of the species as determined from laboratory experiments for exposure 
times (30-40 minutes) characteristic of that occurring in the collection pro
cess (Ecological Analysts 1978c). Discharge survival of striped bass, white 
perch, and clupeids below 30.0 C and of Atlantic tomcod below 20.0 C was con
sidered representative of the nonthermal effects of entrainment (Table 4-15). 
Discharge survival in the absence of thermal stress was high (0.65 to 0.83) 
for striped bass and Atlantic tomcod in all of the possible plant circulating 
pump modes (2 pumps throttled, 2 pumps unthro~tled, 3 pumps unthrottled). 
Survival of these species was slightly lower during throttled operation than 
it was with the circulating water system unthrottled. Only a few white perch 
and clupeids were collected at low discharge temperatures for each pump mode. 
Survival of white perch varied from 0.50 (n = 12) with 2 pumps throttled to 
0.33 (n = 3) with 3 pumps operating, while clupeid survival in the discharge 
was 0.44 (n = 9) with 2 pumps throttled and 0.12 with 2 pumps in the 
unthrottled mode. Bay anchovy survival at the discharge was low (0.00 to 
0.05) under all pumping conditions. 

During 14-17 June, survival samples were also collected at the discharge of 
Unit 2 during a shutdown in power generation at that unit. Samples collected 
during this period were therefore not exposed to any thermal elevation and 
survival of ichthyoplankton is indicative of purely mechanical influences. 
Striped bass was the predominant species collected from Unit 2 in June (Table 
4-10). Survival of striped bass post-yolk-sac larvae in the discharge of 
Unit 2 with no delta-T present was 0.71 and is in excellent agreement with 
the combined survival (0.72) of all striped bass larvae collected from Unit 1 
in 1977 at discharge temperatures below 30.0 C (Table 4-15). 

4.3.2 Thermal Effects 

Thermal exposure did not reduce the observed initial survival for either 
striped bass or bay anchovy at discharge temperature up to 33.0 C (Table 
4-16). The initial discharge survival of striped bass post-yolk-sac larvae 
and juveniles and of bay anchovy post-yolk-sac larvae was significantly lower 
at temperatures between 33.0 and 35.9 C than at temperatures below 33.0 C. 
The results for striped bass are consistent with the thermal effect which 
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TABLE 4-14 LATENT SURVIVAL OF STUNNED LARVAL AND JUVENILE FISHES COLLECTED AT THE INTAKE (I) AND DISCHARGE (D) 
DURING ENTRAINMENT SURVIVAL SAMPLING AT THE BOWLINE POINT PLANT, 1917 

.. ----~~ ~. 

Time Since Collection (hours) 

Sllfloles Life Sta~ Station 
Number of 
0I'f~anisms (a) 0 3 6 12 24 46 

Striped bass Larvae I 15 1.00 o.aotO.lO(b} 0.61tO.12 0.60:1:0·13 0.53:1:0.13- 0.1I1tO.13-
D 21 1.00 0.5HO.11 0.4310.11 0.29:1:0.10 0.19:1:0.09- 0.1I1tO.06* 

Juvenile I 1.00 1.00 1.00 1.00 1.00 1.00 
D 1.00 0.00 0.00 0.00 0.00 0.00 

White peroh Larvae I 1 1.00 1.00 1.00 1.00 1.00 1.00 
D 3 1.00 0.33:1:0.27 0.3310.21 0.33:1:0.27 0.3310.27 0.33t O.27 

Clupeids Larvae I 2 1.00 0.5010.35 0.00 0.00 0.00 0.00 
D 1 1.00 0.00 0.00 0.00 0.00 0.00 

Bay anohovy Larvae I 49 1.00 0.2510.05* 0.2510.05- 0.19±0.04· 0.19:1:0.04 1 0.13:1:0.04 
D 32 1.00 0.03:1:0.031 0.03tO.03- 0.03:1:0.031 0.03±0.03- 0.03:1:0.03 

Atlantio tomcod Larvae I 3 1.00 0.67:1:0.21 0.67:1:0.27 0.67:1:0.27 0.33:1:0.27 0.33±0.27 
D 0 

Yolk-sao 
larvae I 58 1.00 0.84:1:0.05 0.78:1:0.05 0.72:1:0.06 0.72±0.06· 0.72:1:0.06' 

D 71 1.00 0.7510.05 0.6910.05 0.59±0.06 0.53:1:0.0611 0.49:1:0.06-

(a) Number of organisms indicates the number of organisms colleoted which were initially olassified as stunned. 
(b) ± standard error. 

12 

0.1I1tO.13-
0.09:1:0.06' 

1.00 
0.00 

1.00 
0.3310.27 

0.00 
0.00 

0.13:1:0.04 
0.03:1:0.03 

0.33±0.27 

0.72:1:0.06' 
0.49:1:0.06' 

Note: • indicates survival at the discharge significantly lower than at the intake for a one-tailed Z-test of the difference between 
two proportions at the a = 0.05 level. 
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0.0910.06' 

1.00 
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1.00 
0.33:1:0.27 

0.00 
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0.13:1:0.04 
0.03±0.03 

0.33:1:0.27 

0.72±0.06· 
0.49tO.06-



TABLE 4-15 SURVIVAL OF ICHTHYOPLANKTON AT THE INTAKE (I) AND DISCHARGE (D) OF THE BOWLINE POINT PLANT 
AS A FUNCTION OF TEMPERATURE AND CIRCULATOR PUMP OPERATION, 1977 . 

Taxon 

Striped bass 

White perch 

Life St.age 

Yolk-sao larvae 

Station 

I 
P\ 
01 
PI 

Post-yolk-sao larvae I 
01 
D\ 
0\ 

Juveniles I 

Yolk-sac larvae 

Post-yolk-sao larvae 

Juveniles 

01 
01 
01 

I 
01 
01 
01 

I 
1>1 
1>1 
1>1 

I 
PI 
01 
1>1 

Atlantio tomcod Yolk-sao larvae I 
D2 
1>2 

Post-yolk-sao larvae 

Juvenlles 

Clupeids Yolk-sac larvae 

I 
02 
1>2 

I 
01 
01 
PI 

I 
01 
1>1 
01 

Temperature 
(e) 

20.0-29.9 
30.0-32-9 
33.0-35.9 

20.0-29.9 
30.0-32.9 
33.0-35.9 

20.0-29.9 
30.0-32.9 
33.0-35.9 

20.0-29.9 
30.0-32.9 
33.0-35.9 

20.0-29.9 
30.0-32.9 
33.0-35.9 

20.0-29.9 
'30.0-32.9 
33.0-35.9 

0.0-13.9 
111.0-11.9 

0.0-13.9 
tll.0-11.9 

20.0-29.9 
30.0-32.9 
33.0-35.9 

20.0-29.9 
30.0-32.9 
33.0-35.9 

2 Pumps Throttled 
No. of (a) 

F1:sh ~ 

3 
1 
o 

188 
111 
o 

o 
1 
o 

o 
o 
o 

\2 
o 
o 

o 
o 
o 

292 
22 

1 
o 

1 
o 
o 

o 
o 
o 

0.61 
1.00 

0.67 
0.19 

0.00 

0.50 

0.65 
0.68 

1.00 

0.00 

. 2 Pumps Full 
No. of 
F1:sh ~ 

II 
o 
o 

109 
26 

I 

6 
25 
o 

o 
o 
o 

8 
II 
2 

o 
o 
o 

130 
o 

o 
o 

1 
o 
o 

o 
o 
o 

0.15 

0.78 
0.17 
0.00 

0.83 
0.88 

0.37 
0.00 
0.00 

0.61 

0.00 

(a) Ps initial proportion surviving: (No. alive + No. stunned)/(No. alive + No. stunned + No. dead). 

~ PlIIIIPS Full 
No. of 
,ish ~ 

o 
o 
o 

61 
9 
9 

o 
38 
10 

o 
o 
o 

3 
5 
II 

o 
II 
2 

55 
o 

o 
o 

o 
o 
o 

o 
o 
o 

0.17 
0.18 
0.33 

0.82 
0.110 

0.33 
0.20 
0.50 

0.15 
0.00 

0.16 

Intake 
No. of 

Flah ~ 

1.00 

228 0.111 

12 0.92 

o 

26 0.69 

\.00 

312 0.80 

8 0.81 

o 

o 



TABLE 4-15 (CONT. ) 

2 Pumps Throttled 2 Pumps Full . 3 Pwilps Full Intake 
Temperature No. of P (a) No. of No. of No. of 

Taxon Life Sta~ Station (e) Fish _s __ Fish i Fish Ps Fish i 
Clupeida Post-yolk-sac larvae I 31 0.54 

01 20.0-29.9 9 0.114 8 0.12 1 0.00 
01 30.0-32.9 2 0.00 2 0.00 0 
01 33.0-35.9 0 0 0 

Juveniles I 0 
0 20.0-29.9 0 0 0 
0 30.0-32.9 0 0 0 
0 33.0-35.9 0 0 2 0.00 

Bay anchovy Yolk-sac larvae I 96 0.00 
01 20.0-29.9 0 0 1 0.00 
01 30.0-32.9 0 0 1 0.00 
01 33.0-35.0 0 0 24 0.00 

Post-yolk-sac larvae I 538 0.16 
01 20.0-29.9 2 0.00 9 0.00 123 0.05 
01 30.0-32.9 0 38 0.05 356 0.06 
01 33.0-35.9 0 11 0.00 953 0.01 

Juveniles r 0 
0 20.0-29.9 0 0 0 
0 30.0-32.9 0 0 0 
D 33.0-35.9 0 0 1 0.00 

(a) Ps = initIal proportion surviving: (No. alive + No. stunned}/(No. alive + No. stunned + No. dead). 



TABLE 4-16 SURVIVAL OF ICHTHYOPLANKTON AT THE INTAKE (I) AND DISCHARGE (D) OF THE BOWLINE POINT PLANT 
AS A FUNCTION OF TEMPERATURE EXPOSURE, 1911 

Yolk-Sac Larvae P08t-Yolk-Sac Larvae Juveniles 
Temperature No. of p (a) Temperature No. of Temperature No. of 

Taxon Station (C) ~ (C) ~ ~ (C) Fish i _s_ 

Striped bass I 1 1.00 228 0.14 12 0.92 
D1(b) 20.0-29.9 1 0.11 20.0-29.9 358 O. '/2 20.0-29.9 6 0.83 
D1 30.0-32.9 1 1.00 30.0-32.9 49 0.18 30.0-32.9 64 0.83 
D1 33.0-35.9 0 33.0-35.9 10 0.30 33.0-35.9 10 0.40 

White perch I 0 26 0.69 1.00 
D1 20.0-29.9 0 20.0-29.9 23 0.43 20.0-29.9 0 
D1 30.0-32.9 0 30.0-32.9 9 0.11 30.0-32.9 4 0.75 
D1 33.0-35.9 0 33.0-35.9 6 0.33 33.0-35.9 2 0;00 

Clupeids I 0 37 0.54 0 
D1 20.0-29.9 0 20.0-29.9 18 0.28 20.0-29.9 0 
D1 30.0-32.9 0 30.0-32.9 4 0.00 30.0-32.9 0 
D1 33.0-35.9 0 33.0-35.9 0 33.0-35.9 2 0.00 

Bay anchovy I 96 0.00 538 o. 16 0 
Dl 20.0-29.9 7 0.00 20.0-29.9 134 0.04 20.0-29.9 0 
Dl 30.0-32.9 1 0.00 30.0-32.9 394 0.06 30.0-32.9 0 
D1 33.0-35.9 24 0.00 33.0-35.9 964 0.01 33.0-35.9 1 0.00 

Atlantic tomcod I 372 0.80 8 0.81 0 
D2 5.0-13.9 417 0.61 5.0-13.9 1 1.00 20.0-29.9 2 0.00 
D2 14.0-11.9 22 0.68 14.0-17.9 0 30.0-32.9 0 

33.0-35.9 0 

(a) 
(b) 

P ; initial proportion surviving. 
D1 = discharge of Unit ,; D2 ; discharge of Unit 2. 

• 



might be expected on the basis of laboratory determined thermal tolerance for 
exposures of 10-30 minutes (Ecological Analysts 1978c). It should be noted 
that the ambient injection system used to reduce collection box temperatures 
in the larval table in 1977 was 10-15 percent effective. Exposures to po
tentially stressful temperatures were accordingly still prolonged to the 
30 minutes characteristic of the collection process, and the field results 
may therefore overestimate the thermal effect that would occur during the 
normal 5-8 minute transit time from the condenser to the diffuser. 

Results of the present study and of the 1976 study show that thermal expo
sures encountered by Atlantic tamcod have minimal impact on survival. Yolk-

. sac larvae exposed to temperatures ranging from 5.0 to 13.9 C exhibited 
discharge survivals of 0.67 in 1977 and 0.90 in 1976. Survival at slightly 
higher discharge temperatures (14.0-17.9 C) was comparable to that at the 
lower intake temperature range in 1977 (0.68 and 0.67, respectively). Data 
from recent thermal tolerance studies indicate that the TL50 for larvae 
of this speCies is near 25 C at acclimation temperatures of about 2-4 C 
(Ecological Analysts 1978c). Discharge temperatures above 20 C would not 
normally be encountered at the Bowline Point plant during the peak tomcod 
entrainment season and thermal contributions to entrainment mortality of 
Atlantic tomcod are therefore not anticipated. 

4.4 LENGTH ANALYSIS OF STRIPED BASS SURVIVAL 

The possible relationship between survival of striped bass and organism size 
was investigated during the 1977 season at Bowline Point. The length of lar
vae and juveniles was measured to the nearest 1.0 mm and survival at intake 
and discharge calculated for each 3.0 mm length interval. Initial survival 
at the intake was very consistent among all intervals between 3.0 and 17.9 
mm, and ranged from 76 to 83 percent (Table 4-17). Control survival for 
lengths above 18.0 mm was 100 percent based on a total of nine striped bass, 
most of which were juveniles. Discharge survival for most length intervals 
ranged between 64 and 100 percent, with no apparent relationship to length. 
Survival of the seven yolk-sac larvae collected at the discharge (0.71) was 
nearly identical to that observed for post-yolk-sac larvae in the same length 
interval (0.68). 

Latent survival was high for all length groups, with no significant differ
ence between intake and discharge (Table 4-18). Survival was consistent 
among all length intervals for the first 24 hours following collection, but 
survival from 48 to 96 hours was highest for the larger fish (>15 mm) and 
lowest for fish under 9.0 mm in length. The primary reason for the change 
in the survival curves with increase in fish size is apparently an increased 
resistance of larger fish to long-term stress of collection and holding. 
Figure 4-8 shows, for example, that the IItailing off" of survival after 
48 hours, which is apparent for the 6.0-8.9 mm interval, gradually decreases 
for the larger length groups until survival curves become level through 
96 hours of observation. 

4.5 ENTRAINMENT SURVIVAL 

The effect of the Bowline Point plant on survival of ichthyoplankton was es
timated through comparison of intake and discharge results. Intake survival 
was used as a control because organisms collected in intake samples were not 
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TABLE 4-17 INITIAL SURVIVAL OF STRIPED BASS COLLECTED AT THE BOWLINE POINT INTAKE (I) 
AND DISCHARGE OF UNIT 1 (D1) AS A FUNCTION OF LENGTH 

Yolk-Sac Larvae Post Yolk-Sac Larvae Juveniles 
No. of Fish No. of Fish No. of Fish 

Lensth (mm) Station Measured 
P (a) 
s Measured Ps Measured Ps 

0.0 - 2.9 I 0 0 0 
D1 0 0 0 

3.0 - 5.9 I 0 5 0.80±0.18 0 
D1 1 1.00 4 1.00 0 

6.0 - 8.9 I 1 1.00 134 0.76±0.04 0 
D1 7 O. 71 ±O. 17 (b ) 217 0.68±0.03 0 

9.0 - 11.9 I 0 56 0.79±0.06 0 
D1 0 97 0.75±0.05 0 

12.0 - 14.9 I 0 19 0.79±0.08 0 
D1 0 50 0.88±0.05 0 

15.0 - 17.9 I 0 2 1.00 4 0.75±0.21 
D1 0 28 0.68±0.09 22 0.91±0.06 

18.0 - 20.9 I 0 1 1.00 4 1.00 
Dl 0 3 0.67±0.27 32 0.84±0.07 

21.0 - 23.9 I 0 0 2 1.00 
D1 0 1 0.00 14 0.641:0. 13 

24.0+ I 0 0 2 1.00 
Dl 0 0 9 0.55±0.11 

(a) Ps = initial proportion alive: (No. live + No. stunned)/(No. live + No. stunned + No. dead). 
(b) ±1 standard error 



TABLE 4-18 LATENT SURVIVAL OF STRIPED BASS COLLECTED AT THE BOWLINE POINT PLANT IN 1977, 
AS A FUNCTION OF SPECIES LENGTH (ALL LIFE STAGES COMBINED) 

No. of Heasted Time Since Collection (hr) 
Length (mm) Station F1:Jh Alive a) _0_ 3 6 12 211 48-

3.0 - 5.9 I II 1.00 1.00 1.00 1.00 1.00 0.15t O.22 
D 5 1.00 1.00 1.00 1.00 0.80tO.18 0.IWtO.22 

6.0 - 8.9 I 103 1.00 0.99t O.Ol.(b) 0.96t O.02' 0.95tO.02 0.92tO.03 0.89t O.03 
0 153 1.00 0.9I1tO.02 0.90tO.02 0.88to.03 0.81tO.03 0.87tO.03 

9.0 - 11.9 I /jlj 1.00 1.00 1.00 1.00 1.00 1.00 
D 73 1.00 0.99t O.Ol 0.99:1:0.01 0.91tO.02 0.97t O.02 0.97:1:0.02 

12.0 - 1/j.9 I 15 1.00 0.9/j:l:O.06 0.9I1tO.06 0.9I1to.06 0.9/j:l:O.06 0.94:1:0.06 
D 44 1.00 0.95:1:0.03 0.95t O.03 0.95:1:0.03 0.95:1:0.03 0.95:1:0.03 

15.0 - 11.9 I 5 1.00 1.00 1.00 1.00 1.00 1.00 
D 40 1.00 0.94:1:0.04 0.94tO.04 0.94:1:0.04 0.9UO.05 0.91:1:0.05 

18.0 - 20.9 I 5 1.00 1.00 1.00 1.00 1.00 1.00 
D 35 1.00 0.96:1:0.03 0.96:1:0.03 0.93:1:0.05 0.93:1:0.05 0.93:1:0.05 

20.0 - 23.9 I 2 1.00 1.00 1.00 1.00 1.00 1.00 
D 6 1.00 1.00 1.00 1.00 1.00 1.00 

211.0+ I 2 1.00 1.00 1.00 1.00 1.00 1.00 
D 5 1.00 1.00 1.00 1.00 1.00 1.00 

(a) Number live + No. stunned. 
(b) :1:1 standard error 

Note: 'indicates survival at the discharge significantly lower than that at the intake for a one-tailed test 
of the difference in two proportions at the a = 0.05 level (z-test). 

72 ----go 

0.75t O.22 0.15tO.22 
0.20tO.18 0.20tO.18 

0.8I1tO.01l 0.16t O.01l 
0.81tO.03 0.7UO.O/j 

0.95t O.03 0.84tO.06 
0.92:1:0.03 0.88tO.04 

0.86:1:0.09 0.86t o.09 
0.91tO.04 0.89:1:0.05 

1.00 0.81:1:0.18 
0.91:1:0.05 0.84:1:0.08 

1.00 1.00 
0.93:1:0.05 0.93tO.05 

1.00 1.00 
1.00 1.00 

1.00 1.00 
1.00 1.00 
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subjected to the plant, although they did experience handling and sampling 
stresses as in the discharge collections. Differences between intake and 
discharge survival were tested for significance (one-tailed z-test, a = 0.05), 
and entrainment survival was calculated with the equation: 

where 

PI = proportion surviving at the intake 
PD = proportion surviving at the discharge. 

In order to assure a representative sample, entrainment survival was esti
mated for each species and life stage for those cases where at least five or
ganisms were collected at both the intake and discharge stations. Initial 
survival data were used for striped bass, white perch, clupeids, and Atlantic 
tomcod. Estimates of entrainment survival were not made for bay anchovy 
yolk-sac larvae. 

Entrainment survival for Morone and clupeids is generally high when total 
temperature of the discharge water is less than 30-33 C (Table 4-19). Sur
vival of striped bass larvae at temperatures below 30 C was 97 percent in 
1977; and 91 and 77 percent in 1975 and 1976, respectively. The 1977 data 
indicate that about 100 percent of this species life stage survived through
plant passage at discharge temperatures between 30.0-32.9 C, compared to 1976 
estimates of 67 percent (the sample size was too low to estimate survival at 
high discharge temperatures in 1975). No significant difference was found 
between intake and discharge survival at discharge temperatures below 30 C 
for striped bass, white perch, or clupeid post-yolk-sac larvae. Entrainment 
survival in this temperature range was 51-97 percent compared with 41-48 per
cent at discharge temperatures above 33 C. Survival of Atlantic tomcod was 
84 percent at discharge temperatures of 5.5-13.9 C. Survival of this species 
life stage in 1976 was estimated to be 100 percent. No significant differ
ence was found between intake and discharge survival for this species at the 
higher temperature range (14.0-17.9 C). The comparability between the per
cent survival at the lower (84 percent) and the higher temperature (85 per
cent) intervals indicates that the higher discharge temperatures did not have 
an appreciable effect on tom cod yolk-sac larvae. Striped bass juveniles 
survived entrainment well at discharge temperatures below 33 C. Ninety per
cent survived temperatures between 30.0 and 32.9 C, with no significant dif
ference eXisting between survival at the intake and discharge. Juvenile sur
vival was lower at temperatures above 33 C (43 percent); survival was some
what better in this range in 1976 (70 percent). 

Entrainment survival of all life stages of striped bass, white perch, Atlan
tic tomcod, and clupeids at exposure temperatures below the thermal tolerance 
limits of the species has been consistently high in studies conducted at Bow
line Point between 1975 and 1977 (Table 4-20). Moreover, it appears both 
from the field studies and laboratory thermal effects studies that the ther
mal tolerance of these species is not likely to be exceeded under normal 
plant operation with the possible exception of the short period of entrain
ment occurring during July. 
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TABLE 4-19 ENTRAINMENT SURVIVAL OF ICHTHYOPLANKTON AT ~HE BOWLINE POINT PLANTz 1977 

Yolk-Sac Larvae Post-Yolk-Sac Larvae Juveniles 
Temperature 

Se (%)(a) 
Temperature 

Se (%) 
Temperature 

Se (%) Taxon (C) (C) (C) 

Striped bass 20.0-29.9 20.0-29.9 97 (NS) 20.0-29.9 90 (NS) 
30.0-32.9 30.0-32.9 100 (NS) 30.0-32.9 90 (NS) 
33.0-35.9 33.0-35.9 41 33.0-35.9 43 

White perch 20.0-29.9 20.0-29.9 62 20.0-29.9 
30.0-32.9 30.0-32.9 16 30.0-32.9 
33.0-35.9. 33.0-35.9 48 33.0-35.9 

Clupeids 20.0-29.9 20.0-29.9 51 (NS) 20.0-29.9 
30.0-32.9 30.0-32.9 30.0-32.9 
33.0-35.9 33.0-35.9 33.0-35.9 

Bay anchovy 20.0-29.9 NE 20.0-29.9 NE 20.0-29.9 
30.0-32.9 NE 30.0-32.9 NE 30.0-32.9 
33.0-35.9 NE 33.0-35.9 NE 33.0-35.9 

Atlantic tomcod 5.5-13.9 84 5.5-1309 5.5-13.9 
14.0-17.9 85 (NS) 14.0-17 .9 14.0-17 .9 

(a) Se ($) = Entrainment survival (percent). 

Note: Dashes indicate less than five organisms collected at the intake or discharge. 
(NE) indicates that no estimate of entrainment survival was made for reasons described in the text. 
(NS) indicates survival at the discharge not significantly lower than that at the intake for a 

one-tailed z-test at the a = 0.05 level: 



TABLE 4-20 ENTRAINMENT SURVIVAL FROM NONTHERMAL(a) EFFECTS AT THE BOWLINE POINT PLANTL-l215-1971 

1975 1976 1977 1915-1977 

Species Life Stage NI ND Se (~) NI ND Se (~) NI ND Se (~) NI ~ Se (S) 

Striped bass Yolk-sac 10 1 1 7 11 8 68 
Post-yolk-sac 1111 105 91 118 1116 77 228 358 97 1157 609 90 
Juvenile 13 32 89 12 10 90 25 105 90 

White perch Yolk-sac 
Post-yolk-sac 122 1511 100 511 23 83 26 23 62 202 200 100 
Juvenile 7 6 83 1 II 8 10 80 

Clupeids Yolk-sac 
Post-yolk-sac 211 16 100 116 58 80 37 18 51 101 92 17 
Juvenile 

Atlantic tomcod Yolk-sac 280 1113 100 312 1199 811 652 6112 90 
Post-yolk-sac 511 17 511 62 18 57 
Juvenile 

(a) Observed survival is presented for organisms captured at discharge temperatures less than 20.0 C for Atlantic tomcod, 
33.0 C for ~ juveniles, and 30.0 C for all other species/life stages. 

Note: NI = number collected at intake. 
NO = number collected at discharge. 

SeeS) ~ entrainment survival (percent). 



4.6 DIRECT RELEASE SURVIVAL STUDIES 

Through-plant survival estimates for the direct releases varied from a to 100 
percent (Table 4-21). However, examination of the data indicates that en
trainment survival estimates are high (70-100 percent) on all dates for which 
intake control and holding control (Table 4-22) survival was similar to that 
observed during field sampling of river larvae (see Section 4.3). The single 
exception was for the 24 June release for which the entrainment survival es
timate was 35 percent, which was collected at a higher discharge temperature 
(32 C). However, when the number of dead collected at the discharge is 
adjusted for the proportion dead in the release (0.69) (Table 4-23) the en-

. trainment survival estimate increased to 100 percent with no significant dif
ference between intake controls and discharge survival. The low 96-hour sur
vival for this release may reflect latent effect of stress incurred during 
transport of the larger organisms as reflected by the high population mortal
ity prior to release (Table 4-23). Background samples (Table 4-24) were used 
to adjust the total number of larvae recoyered for in situ larvae abundance 
but not to adjust survival estimates. No significant differences in survival 
estimates were found between pump modes for the 6 June to 10 June releases. 
The entrainment survival of striped bass larvae estimated by these experi
ments is consistent with that determined for post-yolk-sac larvae sampled 
from the river during the same period. 
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TABLE 4-21 MEAN INITIAL AND 96-IDUR PROPORTIONS SURVIVING OF STRIPED BASS LARVAE RELEASED AT THE INTAKE AND 
COLLECTED AT THE DISCHARGE OF THE BOWLINE POINT PLANT WITH ASSOCIATED ESTIMATES OF THROUGH-PLANT 
PERCENT SURVIVAL, 1977 

Proeortion Alive(b) 
Proportion 

Life Stage! Pump Temperature No. of 
Date A!!!e Station(a) Operation (C) Fish Initial 

211 MAY Yolk sac larvae! IC 99 0.32:1:0.09 
2 day DE 2 throttled 211.7 32 0.00 

6 JUN Post-yolk-sac larvae! IC 86 0.8Q±0.09 
21 day DE 2 throttled 28.5 55 0.76±0.11 

7 JUN Post-yolk-sac larvae! IC 911 0.91iO.06 
111 day DE 2 full 28.0 159 0.8I1iO.06 

6 JUN Post-yolk-sac larvae! IC 1011 0.66±0.O7 
15 day DE 2 full 27.0 67 0.88iO.01 

9 JUN Post-yolk-sac larvael IC 
16 day DE 3 full 25.5 37 0.67i O.15 

10 JUN Post-yolk-sac larvae! Ie 96 0.92±0.05 
18 day DE 3 full 26.5 111 0.6I1tO.25 

211 JUN Post-yolk-sac larvael IC 102 0.6liO.08 
26 day DE 2 full 31.9 1j7 o.28f:O.13 

(a) IC indicates intake control fish; DE indicates discharge experimental fish. 
(b) Proportion alive = (No. live + No. stunned)!(No. live + No. stunned + No. dead). 
(c) S(%) = percent through plant survival (S(%) = PD x 100) 

PI 
(d) Number dead adjusted for estimated proportion dead released at intake. 

9~-hr S(%) (c) 

0.03±0.03 
0 

0.23±0.09 
0.119:1:0.13 95 (NS) 

0.62±0.10 
0.69±0.07 92 (NS) 

0.66±0.09 
0.16±0.09 100 (NS) 

0.lIlIiO.16 

0.1Ilt±0.10 
0.29±0.211 10 

0.13iO.07 
0.00 35 

Note: Dashes indicate no data available; (NS) discharge survival not significantly lower than intake survival 
(one-tailed z-test, a = 0.05). 

Released 
Dead 

0:16 

0·31 

0.16 

0.69 

Adjusted(d) 
Mjusted(d) Proeortion Alive 

Initial 96-hr Se (%) 

1.00 0.911:1:0.03 100 (NS) 

O.92±O.O5 O.62±O.O9 

0.82±0.12 0.36±0.O2 89 (NS) 

0.87:1:0.09 0.00 100 (NS) 



TABLE 4-22 SUMMARY OF SURVIVAL DATA FOR HOLDING CONTROLS DURING DIRECT 
RELEASE STUDIES AT THE BOWLINE POINT PLANT, 1977 

No. of ProEortion Alive 
Date Or~anisms 24 hr 48 hr 96 hr 

7 JUN 48 1.00 0.96±0.03 0.40±0.07 
8 JUN 46 1.00 0.g8±o.02 0.76±O.06 
9 JUN 47 0.98±0.02 0.96±0.03 0.49±0.07 

10 JUN 50 1.00 0.98 ±O .02 o .16±0 .05 
24 JUN 48 0.50±0.O7 0.15±O.05 0.00 



TABLE 4-23 EXPECTED AND ACTUAL NUMBER OF STRIPED BASS LARVAE RECOVERED AT THE BOWLINE POINT PLANT DISCHARGE 
FOLLOWING RELEASE AT THE INTAKE OF AN ESTIMATED POPULATION SIZE 

Volume Estimated 
Release Volume Through Plant No. Released 
Date Life Sta~e/A~e Sam2led (m3) In I5/min (m3) (Live & Dead) 

211 MAY Yolk-sac larvae/2 day 16.9 14,580 89,671±12,849(c) 

6 JUN Post-yolk-sac larvae/21 day 18.1 111,5S0 16,162±6,322 

1 JUN Post-yolk-sac larvae/til day 18.5 18,000 94 ,558!11 ,1I61 

S JUN Post-yolk-sac larvae/1S day 11l.S 18,000 162 ,089±25 ,222 

9 JUN Post-yolk-sac larvae/16 day 16.1 21,160 158,546:1:29,310 

10 JUN Post-yolk-sac larvae/tS day 17. t 2t ,160 6,116 t 1,111 

24 JUN Post-yolk-sac larvae/26 day 15.3 lS,OOO 69,1111!S,1I0/f 

(a) Includes those fish collected in table wash cod end but not used in survival calculations. 
(b) Mean of pre- and post-discharge samples subtracted from actual number recovered. 
(c) Indicates 95 percent confidence interval. 

Note: Dashes indicate no data available. 

Apppl"ox. Corrected (05 
No. Dead in Actual No Background b 

Release Recovered (a) ~rvae 

33 32 

51 53 

161 150 

26,550 86 85 

48,369 31 35 

1,126 15 5 

48,1119 51 50 



TABLE 4-24 BACKGROUND NUMBERS OF RIVER LARVAE COLLECTED DURING 
DIRECT RELEASE STUDIES 

Release 
Date 

24 MAY 
6 JUN 
7 JUN 
8 JUN 
9 JUN 

10 JUN 
24 JUN 

Number of 
Fish in Pre-release 

Discharge Intake 

3 
1 1 

1 
2 
9 
3 

o 
o 
1 

Note: Dashes indicate no data available. 

Number of 
Fish in Post-release 

Discharge Intake 

1 
5 

10 
5 

10 
o 

o 
3 
o 
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