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Summary

i The long-term biological program conducted since the conclusion
of the intensive Cape Fear studies in 1978 continues to document the
lack of any observable impact on the fish and shellfish populations of
the Cape Fear estuary as a result of the operation of the BSEp. The
completion in mid-1983 of the modifications required by the plant's
b'PDES perrait will further lessen the probability that any impact would
be detected.

I
The majority of the more abundant fish larvae collected in the

CTE is spawned offshore, but utilizes various sections of the estuary
as primary nursery grounds. These fish, which include the conenercially
important spot, croaker, flounder, mullet, seatrout, menhaden, and
shrimp, pass by the plant on their way to primary r.ursery areas. Some
of these larvae pass through the plant with the plant's cooling waterI (i.e., they are entrained). The remaining larvae have a chance of
growing to become juveniles by reaching the nursery grounds although
many more vill be flushed f rom the estuary or die before finding
relative safety in the high marsh areas.

I
Trend analyses of larval densities over the past, five years

shewed an overall increase. Flounder densities showed a generalI decrease (12%), but this was the result of poor recruitment in 1980;
densities in 1981 rebounded to 1977 levels. Menhaden also showed a
general decline (12%), but appear to be on the rise with excellent
recruitment in 1981. Anchovies showed only a slight decrease. All
remaining species showed increases of 1% to 27% over the past five
years. These increases are strong evidence that the plant is not
interfering with the recruitment of larvae into and distributionI throughout the CTE. The flow reduction scheme to be instituted next
year will reduce entrainment by an average of 34% and as much as 45%
for some winter species. This will further assure that entrainment

will not irupact the estuary.

I
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I
k'alden Creek is the tidal creek closest to the plant and would in |

411 probability be the first to show signs of reduced juvenile popula-
E|tions if recruitment to it was being affected, liigh marsh studies, a

however, showed that k'alden Creek is highly productive and even equals
or exceeds Baldhead Creek in terms of catch per unit effort (CPUE).
The high marsh study also documented the existence of a density gradient
that incresces toward the headwaters of the creek. Certain species

actually distribute themselves preferentially within the creek and
even throughout the estuary. Flounder, bay anchovy, and Atlantic
croaker in particular utilize the low saline upstream areas well away
from the plant.

I
In 1979-1980, the nekten study showed that the stations in the

freshwater drainage canal and the intake canal consistently yielded
higher catches. These man-made canals were acting as nursery areas and
providing additional areas for juvenile fish production. Those juve-
niles living in the intake canal, however, were subject to being
impinged and in fact contributed to increased impingement during the
first few years of plant operations.

During the past few years, a temporary diversion device reduced
isnpingement substantially before its effectiveness was reduced by
biofouling and undercutting. The inst.allation of the permanent diver- a

Ssion structure by the end of 1982 should maintain similar reductions
throughout the year. Installation of fine mesh screening on the

travelling screens should increase survival of these organisea that
are being impinged.

The biological monitoring studies continue to show that the
larvae of the commercially important of fshore spawners are able to
enter the estuary, distribute to their preferred nursery grounds, and
mature without being uf fected by plan'. operations. The completion of
the reduced flow modifications and the installation of fine mesh
screening and the permanent diversion device should assure that any
reduction in Cape Fear stocks is not a result of the BSEP.

I
.
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1.0 INTRODUCTION

I In early January 1981, Carolina Power & Light Company (CP&L)

successfull!' reached a settlement with the North Carolina Division of
I Environmental Management (DEM) and the U. S. Environmen'al Protection

Agency (EPA) which eliminated the need for construction of cooling
towers at the Brunswick Steam Electric Plant (BSEP) near Southport,
North Carolina. This settlement culminated over a decade of research
by scientists examining many f acets of the Cape Tear estuary (CTE)
ecosystem.

I the four main conditions of the settlement, described in more

detail by }fogarth and Nichols (1981), involve three major modifi-
cations to the plant's cooling water system. The first is the imple-

mentation of a flow reduction scherne that results in a 25% to 45%
reduction in the amount of cooling water used by the plant. The 45%

reduction occurs during the winter when the intake water temperatures
are lowest; conversely, the least reduction occurs in 1.ite suamer whenI the water temperatures reach their reaxima. Flow reduction will be
implemented by throttling or coropletely securing one or more of the
four circulating water intake pumps on each unit. Partial flow reduc-

tion was initiated as of June 1, 1981, and full compliance will occur .

by July 1, 1933

The second modification involves the installation of a diversion
I device or fence across the mouth of tt.e intake canal to prevent larger

fish and shellfish from entering the canal and being impinged at the

plant. The salient features of this device are its construction in a

"V" shape that directs organisms away from the canal and the une of
9.4 mm (0.38 in) copper-nickel (Cu-Ni) mesh to reduce biofouling. A
preliminary diversion device installed in early 1979 was initially

successful in reducing impingement (CP&L 1980a). The structure'sI f ailure later in the year was primarily a result of biofouling and

undercutting--two problems that were taken into consideration in the
design of the new diversion device. This new structure is scheduled

to be completed by January 1, 1983, and studies will be conducted to
determine its effectiveness.

1-1I
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2.0 REVIEW OF PRIOR SluDIES

I The ongoing studies of the Cape fear estuary with emphasis on the
effect of the BSEP once through circulating water system were initistedI as early as 1968. These studies can be divided into three groups,
pre-1976, 1976-1978, and poat-1978, although some studies may overlap
more than one group. The bulk of the data was presented in a multi-
volume report entitled the BSEP Cape rest Studies (CFS). A synthesis
of the data of these reports was presented in the Interpretive Report

(Cp&L 1980b).

2.1 Studies Conducted Prior to 1976

Baseline studies were conducted prior to initial plant operation.

These studies examined many different con:ponents of the ecosystem

(phytoplankton, zooplankton, water chemistry, nekton, benthos, etc.)
and were concentrated in the immediate area of the intake and dis-
charge canals. 1he earliest studies involved water movement withinI the estuary and vere conducted by Dr. J. H. Carpenter (Carpenter

1968). In 1969, Dr. J. E. Hobbie of North Carolina State University

(NSCU) began the first biological monitoring of the estuary and
described the primary faunal assemblages (Hobbie 1971). In 1971

Dr. B. J. Copelend assumed leadership of the NCSU program. He con-
tinued the broad-based reconnaissance of the estuary and coauthored a

number of reports on the estuary over the next several years (CopelandI and Birkhead 1972, 1973a, 1973b). Dr. R. G. Hodson joined the program
and directed studies involving the characterization of the larval and

postlarval fish populations (Copeland et al.1974a, 1974h, 1974c,
Copeland and Hodson 1977). During these studies, larval samples were
collected every two weeks from the lower Cape Tear estuary at the
surface and the bottom over four consecutive tides.

I Dr. F. J. Schwartz, University of North Carolina Institute of

Marine Science (UNC), initiated studies of the juvenile and adult

fishes of the lower Cape fear estuary in early 1973. Trawl and gill
net samples were intensively collected from the lower estuary through-

I
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out the spring and fall and sporadically during the summer and winter
(Schwartz 1974, Schwartz et al. 1975).

I,
Carolina Power & Light Company began etudies to examine the

organisms drawn in with the cooling water and trapped against the
traveling screens when the first intake pump was started on January 19,
1974. During the first year, all impinged organisms were counted
(CP&L 1974, 1975a). Starting in 1975, impinged organisms were examined

over one 24-hour period each week (CP&L 1977L). During the remain!ng

six days, impinged organisms were returned to the estuary.

Entrainment studies were also initiated as soon au the intake
pumps began pumping water through the plant. Samples were initially
collected at each slack tide (four times) over a 24-hour period each

month (Copeland et a) 1975). The interval between sampling dates was
later shortened to two weeks (Hodson, Schneider, and Copeland 1977).

I
Studies on primary productivity of smt.th cordgrass Spartina

alterniflora began in 1973 (Seneca and Stroud 1973). Emphasis was
placed on the areas in the immediate vicinity of the intake and dis-
charge canals with an objective of ultimately discerning any impact
due to construction or plant operation. This study continued until
1979 with reports issued at the completion of each year's work (Seneca ,
et al. 1974, 1975, 1976, 1977, 1979, 1980). g

Additional nekton studies were conducted in Dutchman Creek
(Copeland and Birkhead 1973a; Birkhead et al. 1977) and a borrow pit
area near the discharge can,.4 (CP&L 1975b, 1977a). Short-term e,Td.es
ware also conducted on sonic tagging (Huish and Benedict 1976), shrimp
movement (MacPherson et al. 1976, 1977), swimming speeds of fishes
(Rulifson and Huish 1975), and clam biology (Williams 1978). A table
listing the reports from these and other studies can be found in the
Cape fear Studies, Interpretive Report (CP&L 1980b).

I
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2.2 The Two-Year Intensive Study, September 1976-August 1978

I Af ter the EPA adjudicatory hearing in June 1976, the Cape Fear
studies were significantly expanded and modified to focus more pre-

I cisely on how ocean-spawned larvae entered and utilized the Cape fear
estuary.

The river larval fish program conducted by NCSU was expanded to
include 25 stations ranging f rom the mouth of the river to the vicinity

of Wilmington. Replicate samples were collected at the surface and
the bottom over four consecutive tides every two weeks. Additionally,

I intensive sampling was conducted hourly over a 24-hour pesfod at three
I

transects during the periods of peak larval abundance. These and
other special studies are described in more detail in Volume V11 of
the Cape Tear Studies (Copeland et al. 1979).

I The nekton studies conducted by UNC vere also expanded upriver to
include 22 stations. Samples vere collected intensively during the

I spring and fall, with monthly sampling trips the remainder of the
year. The data callected in this study are presented in Volumes XIV
and XV of the Cape Tear Studies (Schwartz et al. 1979a g).

A new study involving the utilization of shallow marsh areas by
ocean-spawned larvae was conducted by Dr. M. P. Veinstein. Seines and

rotenone (a fish toxicant) were used at 17 stations throughout the

I estuary (Weinstein 1979a). North Carolina State University also con-
ducted studies in the marsh areas of three tidal creeks (Hodson 1910).

I.

Entrainment studies continued to be conducted by NCSU. Replicate

samples were collected weekly in the discharge sluiceway at intervals
of approximately every three hours over a 24-hour period (Copeland et

al. 1979).

Carolina Power & Light Company continued to collect data on
impingement secording to the same schedule and methedology as used

I
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previously (CP&L 1979d). Carolina Power & Light Cotpany also con-
ducted a Tucker trawl study in the lower river. Larval sampics were
collsc: hourly at five depths over a 24-heur period on four separate
dates it. la %g the period of peak larval recruitment (CP&L
1979e). The tucker trawl study was conducted in spring of 1979 but
was included as part of the Cape fear Studies (CP&L 1980a).

In addition to these studies, Dr. Carpenter conducted further
hydrological studies in the Cape fear River (Carpenter and Yonts
1979). Dr. Veinstein investigated larval movement in the main stem of
the river (beinstein 1979b), and i4CSU examined temperature tolerance of

spot (Hodson, Techhelm, and tionroe 1979). Carolina Pcwer & Light

Company condJCted larval fish studies tu the ocera near the discherge
area (CP&L 1979c), tida) studies (CP&L 1979a), and 'hermal studies

A
(CP&L 1979b).

2.3 Studies Conducted After September 1978

At the conclusion of the intensive two-year study, a long-term
monit.oring program was started by CP&L. Tuis program included
reduced river larval fish, nekton, and high marsh studies, while the
impingement and entrad.nment studies remained unchanged. A preliminary

repert covering data collected during part of 1979 was issued as a
supplement to the Cape Fear Studies (CP&L 1980a). A further descrip-
tion of the results from these studies is contained in the remainder
of this report.

I
I
I
I
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I 3.0 LARVAL FISli

?1 Introduction

1.1.1 River Larval Fish

Cp&L has conducted a program to monitor the temporal and spatialI dis:ribution of the larval stages of fish, shrimp, and crabs in the

CTE since September 1978. Trends in distribution, rel6tive abundance,
and growth of larvae moving through the estuary were determined throut.h
this study. Study results were compared to data collected by NCSU
from October 1976 to September 1978. The NCSU data are reported by

Copeland et al. (1979).

E 'Ihe majority of recreationally and commercially important fish
larvae captured in the CTE, with the exception of the estuarine-
spawned anchovies, is transient. These larvae, spawned offshore,
utilize the marshes and creek channels to avoid predation and feed in
the hign nutrient environment until they reach a size where they are
capable of surviving and/or reproducing in the ocean. It is while

entering the estuary as thrvae and postlarvae, depending mainly on the
river currents for transportation, that t ha greatest ntunber of these
organisms was most susceptible to entrainment. By monitoring larval
denwities in the river above and below the intake area, any impact

which may be attributable to plant operation may be detected.

I
previous studies have shown two periods of peak abundance of

larvae in the CTE (Copeland et al.1979). One peak occurs from May to
September (summer) of each year, consisting mainly of bay anchovies
Anchos mitchilli, striped anchovies A. hepsetus, weakfish Cynoscion
regaffs, spotted sentrout C. nebulosus, and gobies Gobiosoma spp. and
Gobione11us spp. The second peak starts in October and continues
through April of each year (winter), consisting cf spot Lefostomus
xanthurus, croaker Nieropogenias undulatus, southern flounder Para-
lichthys Jethostigma, summer flounder P. dentatus, a few gulf flounder
P. albigutta, Atlantic menhaden Brevoortia tyrannus, striped mullet
Mugi2 cephalus, and white mullet M. curema. The three species

3-1

1I
- _



. _ . _ . - _ - -. _ _. _

E

of penacid shrirop overlap these periods of abundance, with brown
shrimp penaeus aztecus generally occurring in the late winter to early |

spring, and white shrimp F. setf tenas and pink shrimp P. duorarum i

occurring during the summer and into the f all. For reporting purposes,
a vinter larval fish year will be considered to start in September and
end in August, and a stunmer larval fish year will be considered to
start in January and end in December.

Data from September 1978 through May 1979 vere reported in the
1979 monitoring report (Cp&L 1980a). 'Ihe current report contains data
from June 1979 through August 1981. All tables and figures include
the 1976 through 1981 data to allow comparisons among the five years.

3.1.2 Discrete Depth Sampling (Tucker Travl)

The majority of the larval samples collected as part of the BSEP
corr.prel.ensive biological studies of the CTE was taken from surface and

'

bottom depths. In 1979 a discrete depth sampling program was initiated
to further define larval density distribution by depth (CP&L 1979e).
This program was conducted during the peak of larval recruitment into
the estuary by the winter spawners and was repeated in the spring of
1981.

3.2 Methods

3.2.1 River Larval Fish Sampling

Program Changes

Several changes heve been implemented since the 1979 report. A
review of the program showed that sampling effort could be reduced in
several ways without losing the ability to see population shifts.
These changes, their justification, and the number of sample decrease
(if any) were: as follows:

I
I32

E
=



- _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I
I Beginning January 1980, only night samples were collected.

Greater ntutbers of organisns were caught at night than daring the dayI (Copeland et al. 1979) (Figure 3.1). This is a result of the larvae

moving toward the surface during nighttime and toward the bottom
during the daytime. This diurnal migration would make more larvae
available to be sampled at night than during the day. Because larger
numbers of organisms are collected at night, there was no loss of
information concerning seasonality or abundance trends. Collecting
samples only at night decreased the number of samples by one half.I

Beginning January 1981, station 21 (Intake Canal) and station 27
(!!idchannel, near buoy 23) (Figttre 3.2) were no longer sampled.
Station 21 was dropped because a diversion screen was built across the
mouth of the intake canal which would affect populations in the canal.
Also, no matter what density of organisms came into the canal, the
best indication of the plant effect could be seen in entrainmentI sampling. Station 27 was excluded because the remaining five mid-
channel stationn should show pratial and temporal distributions with-
out this station. Dropping these two stations reduced the number of
samples by eight each t. rip.

I In 1981, stunmer samples were reduced by sampling only once a

month during June, July, and AuEust. This was done because summerI samples are composed mainly of anchovies and gobles. Trem 1978 to
1981, these species accounted for an average of 66% of all fish
collected (Table 3.1). Because of the large numbers collected, little

information would be lost by reducing the number of summer samples.
This reduction of three trips resulted in 84 less samples per year.

These changes in the sampling program reduced the number of river

- I larval fish samples collected from 1872 to 644, while maintaining the
objective of the program.

I
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Station Descriytton

The seven station numbers and locations are the same as described
in CP&L (1960a), The river was divided into four areas moving upstream
from the mouth, allowing comparis.ns to be made between different
areas. An "*" designates a midehannel station with a water depth of
12 m (40 ft) at mean low water (m1w). Stations were grouped as follows; g
(Figure 3.2) 5

Area A - Lower Estuary

Station 11 - Located in Dutchman Creek approximately 1 km (0.6 mi)

upstream from its intersection with the Intracoastal Waterway. This
is a shallow water station with a mean low water depth of 1 to 2 m g
(3.3 to 6.6 ft). 5

*
Station 18 - Located in the ship channel, south of bucy 15,

where the river passes between Battery Island and Southport. This is
the closest station to the ocean and the only permanent station in the
monitori ig program that was not sampled in the b'CSU study.

Area B - Mouth of Intake Canal

2
y tion 24 - Located in Valden Creek immediately downstream fromS g

the old highway (River Road) bridge. This station is approximately
2.4 km (1.5 mi) upstream from the intersection of the intake canal and
the creek. Water depth is 1.5 to 3 m (5 to 10 ft) at m1v.

*
Station 25 - Located in the river channel north of buoy 19,

where the intake canal meets the river channel. Stat. ion 25 is

approximately 5 km (3.1 mi) from the BSEP Intake structure.

Area C Middle Estuary

*
Station 37 - Located in the river channel south of buoy 29, E

about 10.6 km (6.6 mi) upriver from Station 25. At this location, the B

3-4
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I Intracoastal Waterway branches of f the river channel to the northeast
through Snows Cut.I

Area D - Upper Estuary

I
Station 34* - Loc ted in the river channel north of buoy 37,

about 17.4 km (10.S mi) apriver from station 25. The north channel

from Snows Cut joins the river channel at this point.

I *
Station 41 - Located in the river channel south of buoy 43, in

the vicinity of Campbell Island about 22.5 km (14 mi) upriver from
Station 25. This is the uppermost station in the monitoring program.

.

SamM ine, Procedure

Surface and bottom samples sere collected biweekly in the CTEI (Table 3.2). S?,ations were sampled once during the night. Sampling

was begun at least an hour af ter sunset. To better identify any
effects associated with tidal flow, sampling trips were scheduled to
sample on alternat' tidal directions. Therefore, if the first trip
was taken during an ebb tide, the next trip would be taken during a
flood tide. This schedule caused trips to be more or less than 14
days apart. The time for a complete sampling trf p depended upon theI weather and the amount of detritus in the samples, but usually all
seven stations were sampled within a 5-hour period. Twenty-eight
samples were collected during each trip unless mechanical problems or
bad weather prohibited continuation of a trip.

I Samples were collected with 505 micron mesh, 1 m (39 in) diameter
plankton nets with a 3:1 taper. The surface nets were attached toI 80 en (31.5 in) square frames which were fastened by a pivot to the
deck of the boat (rigure 3.3). Two surface nets, one on each side of
the boat, were simultaneously fished for five minutes approximately
15 cm (6 in) below the surface of the water to provide replicate

samples.

I 3-5
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Simultaneous five-minute replicate bottom samples were obtained

using a sled on which a frame containing two 505 micron mesh plankton
nets was mounted. The nets were attached side by side in 104 cm
(40.9 in) high by $1.4 cm (20.23 in) wide openings. The sled kept the
nets approximately 15 cm (6 in) above the bottom (Tigure 3.3). Further

description and performance data of this gear were reported by llodson
et al. (1981). Salinity (ppt) and temperature ('C) measurements were g
taken from the surface and bottom at each station using a Yellow 3
Springs In3trument Company Model 43TD telethermometer and an American

Optical Model 10419 refractometer. Bottom water samples were collected
with a 2-liter (0.53 gal) Kemmerer water sampler. Surface water
namples were collected in a bucket. All instruments wer<e calibrated
on a routine schedule. The volume of water filtered during a tow was

determined from General Oceanics Model 2030 flovmeters which were g
suspended in the mouth of each net. Stations were resampled if there 3
was more than a 2000 revolution difference between the flow metern in
replicate nets or if there were less than 3000 revolutions recorded on
any meter. Nets were washed after each tow using forced water from a
water pump and hose to prevent contamination between stations. Each
sample was preserved in approximately 107, formalin in nwnbered plastic
jara.

In the laboratory the preserved samples were washed with water in
5

a 500-taicron sieve to remove the formalin. All fish larvae and post- E
larvae, penacid shrimp postlarvae, portunid crab megalops, and blue
crabs ca111nectes sapidus were removed using a 3X magnifying lamp or a
fluorescent tray illuminator. O,rari ms were identified to the lowest

practical taxon (Table 3.3). Prior to September 1, 1979, lengths for g
the CP&L monitoring program were recorded using total length (TLL 5

Standard length (SL) has been recorded since that time. To permit
length comparisons with previous studies, a conversion equation was
used to compute standard length from total length (Table 3.4).
Organisms larger than established cutoff lengths (Table 3.5) were
omitted from analyses.

I
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Data were coded on standardized forms and entered on computer

file. Data were then run through a verification program until all

errors were corrected. The data set was then analyzed using Statis-

tical Analysis System (SAS).

Densities were reported as the number of organisms per thousand
cubic meters of water. Logarithmic transformations were of the form

y = Jog 0 (density + 1) for larval fish data. Mean log 10 (density +
1

1) were plotted for trend analysis and used for ANOVA and Duncan'sI multiple range test. Mean densities, plotted on a logarithmic scale,
were used for seasonal abundance. Further discussion of statistical
rationale was reported by Copeland et al. (1979).

To ensure accuracy and consistency in identifying, measuring, and
counting organisms, a quality control check was performed on each set
of samples. At least 10% of the sorted and identified samples wereI reprocessed by a technician other than the original processor. A dis-
crepancy greater than 10% in the count or constant errors in identifi-
cation caused the sample set to be resorted or reidentified. All
verifications, records, and data are permanently stored in the BSEP
vault as part of the Biology Unit's Quality Assurance Program.

3.2.2 Discrete Depth Sampling

Discrete depth samples were collected by using a half-meter
Tucker trawl and a double-trip nechanism, which allowed the net to be
opened and closed at a specific depth. The objective of the discret.e

,

depth sampling was to determine the vertical distribution of organisms
for comparison with entrainment. Sampling was concentrated over a

|
short time span during peak recruitment of the representative finfish

' species. The 480 samples collected, numbers of organisms present, and

| objective of the program precluded the use of meter nets as used in
| the larval fish program.

In 1979 sampling was conducted in the vicinity of buoy 19
(station 25) in the Wilmington Ship Channel (Figure 3.2). Using one

I
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boat, a maximura of 120 five-minute tows were taken on each of four
24-hour sampling periods.

Program Changes

I
The 1981 pogram uses the same methodology as the 1979 program,

except that a second station was added further upriver. This station
(34) was located in the ships channel between bouys 37 and 40 (Figure

3.2). The lower station (25) was retained from the 1979 study. The

two stations vere sampled at approximately the same time (adjusting
for tidal lag) using two separate boats and coordinating ef forts
between the two.

Sampling Procedure

Each boat was rigged with a half-meter Tucker trawl with a 505" E
mesh net and cup which was towed at five depths: 1, 3, 5, 7, and 9 m. 3
The exact sampling depth was calculated with the formula Cos A = b/h,
where A = tow angle (angle from perpendicular of wire attached to
Tucker tiawl), b = depth, and h = cable length (Table 3.6). The tow

angle was measured with an inclinometer which was attached to the tow
cable; cable length was determined by a readout on a snatch block
meter wheel (Figure 3.4). g

5
All tows were taken against the ide to ensure proper net align-

ment. A General Oceanics model 2030 flovmeter was mounted in the
mouth of the net to determine the amount of water filtered (Figure

3.5). Salinity (ppt) and temperature (*C) measurements were r..ade
prior to the start of each series at all five depths using a Beckman
induction salinomater. When the sampling depth was reached, a mes- E
senger was sent down the tow cable and the double trip mechanism 5
tripped to open the net (Figure 3.5). The net was towed open for 5

minutes and again the double trip mechanism was tripped by a messenger
to close the net and the entire trawl was then raised. Meter readings

were taken immediately to determine the number of revolutions recorded.
If the reading was less than 3000 revolutions, the sample was retaken.

3-8
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I
I Nets were washed after each tow using forced water from a water pump

and hose to prevent contamination between depths.

I
A total of 120 five-minute tows (24 per depth) was scheduled at

each station on each of the two 24-hour sampling periods: round 1

(March 2-3) and round 2 (March 5-6) of 1981.

I In other larval studies in the CTE, day / night and tidal effects,

along with their interactions, accounted for a large portion of the

I observed variability (Copeland, llodson, and Monroe 1979; Veinstein
1979). For both the 1979 and 1981 programs, day / night, tidal effects,

and their interactions were balanced in the sampling design by repeating

the depth sampling sequence of I-9, 9-1, 9-1, 1-9 m (set) six times in
each 24-hour period (round) and by starting at a different tidal stage
at the beginning of the second 24-hour period. This design, by bal-

ancing (and thus negating) the effects of tide and photoperiod, would
allow the strongest examination of larval distribution by depth.

The 1979 variables were: round (one 24-hour period), set (depth
sampling sequence of I-9, 9-1, 9-1, 1-9 m), and depth (1, 3, 5, 7, and
9 m). In 1981 each round (24-hour period) was analyzed separately so
the variables were changed to: set (4 series, 1-9, 9-1, 9-1, 1-9 m),

series (depth sampling sequence of either 19 or 9-1), and depth (1,

I 3, 5, 7, and 9 m). All 1979 data were rerun with the same variables
as 1981 data.

I
All samples were preserved in approximately 10 percent formalin

and returned to the laboratory for processing using the same labora-

tory and Quality Assurance procedures described in 3.2.1.

3The density (number /1000m ) of spot, croaker, flounder, mullet,
pinfish, bay anchovy, Atlantic menhaden, and total fish was calculated
and then analyzed with a general linear model regression analysis.

All data were transformed to log 10 (number per 1000m3 + 1) for analy-
'

sis.
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3.3 Results and Discussion

3.3.1 River Larval Fish Sampling

i
HsJrography

Temperature

The water temperatures recorded during this reporting period j

ranged from a low of 3.0'C (37'F) on January 13, 1981, to a high of |

30'C (86'F) on July 29, 1980 (Table 3.7). Little difference was

observed between utations or surface and bottorr readings during each g
trip (Figure 3.6). This is consistent with previous yeart, (Copeland "

i

et al. 1979).

E|
ISalinity

'

Salinity gradients produced by tidal mixing are responsible for
the typical circulation in a moderately stratified estuary (Pritchard

' yered circulation and subsequent upstream movement1967). This two- *

of bottom water not of the Snows Marsh area was observed in dye

tracer studies (Carpenter and Youts 1979). "It has also been found
that, as a result of t'.e impact of salinity and temperature on shrimp ,

growth and behavior, hydrologic conditions in the nursery are a major
factor in shrimp survival and population size" (Hunt et al. 1979).
Because of the import.ance of circulation in carrying organisn.s int I

"'the estuary sad the behavior of organisms in the estuary responding to
changing salinity, surface and bottom salinity date for each station
from September 1976 through August 1981 are presented in Figures 3.7
through 3.11. As in the past, bottom galinities were higher than
surface salinities, except at station 11 where surface and L'ttom
hydrography are essentially the same because of the shallow depth.
Salinities decreased upriver: lowest salinities of 0 ppt were re-

ported at station 41, the uppermost station; highest salinities of
35 ppt were recorded near the mouth of the river at station 18. g'
Periods of low salinity occurred during January, March, and September g

3-10
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of 1979, January and March of 1980, and January and June of 1981,
corresponding to perioda of heavy rain (Figure 3.12). On September 4

and 5,1979, Hurricane David passed through North Carolina producing
approximately six inches of rain as recorded at the BSEP meteoro-I logical tower. This heavy rainfall produced a drop in salinity at all

stations during t rip 27 (September 11, 1979) (Figure 3.10). The

effects of decreases in salinity are discussed later in this report.

Deminant Species

Between September 1978 and August 1981, 105 species of larval
fish, shrimp, and crabs were identified frota the Cape fear estuary

(Table 3.1). The ten genera analyzed represented 69% of the total
mean density of organistas collected during the same period. Anchovies
represented 47%; gobies, 20%; croaker, 10%; spot, 5%; shrimp, 4%;

I menhaden, 1%; and flounder, mullet, and seatrout each less than 1%.

Anchovies were included because they spend most of their life in the
estuary (Hildebrand and Cable 1930) and are used as food by other
species. Gobies were included because of the large numbers collected.

Ternporal Distribution of I.arvae

I The seasonal occurrence of larval fish in the Cape fear estuary

from June 1979 through August 1981 was consistent with previous years.

Croaker larvae /postlarvae were collected in the estuary from the

beginning of September until early May. Several periods of peak
3abundance were seen during this time. Mean densities were 266/1000m

3in 1979, 377/1000m in 1980, and 271/1000m in 1981 (Figure 3.13).

Flounder larvae /postlarvae, which includes three species--
couthern, summer, and gulf--were seen as early as December. The mainI recruitment was from the middle of January until late March and early

3 3
April. Mean densities were 57/1000m in 1979, 5/1000m in 1980, and

3
14/1000m in 1981 (Figure 3.14).

I'
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Spot larvae /postlarvae first appeared near the end of December
and were collected until the middle of May. Mean densities were g

3 3
199/1000m in 1979, 175/1000m in 1980, and 160/1000m in 1981 3
(Figure 3.15).

I
Mullet larvae /postlarvae, which included both striped and white

mullet, were collected from the end of Decen.ber uatil the middle of
3 3April. Mern densities were 19/1000m in 1979, 3/1000m in 1980, and

313/1000m in 1981 (Figure 3.16). I
Menhaden larvae /postarvae were collected from the middle of

December until the erd of May, but the peak abundance was from
3February through April. Mean densities were 57/1000m in 1979,

3 316/1000m in 1980, and 141/1000m in 1981 (Figure 3.17).

Seatrout larvae /postlarvae, which included weakfish and spotted
seatrout, appearrd from May until the middle of October. Mean densi-

3 3 3ties were 25/1000m in 1979, 28/1000m in 1980, and 44/1000m in 1981

(Figure 3.18).

Anchovy larvae /postlarvae, which included both bay and striped
anchovies, were most abundant from May until August, but were collected
throughout the year. Mean Censities were 1.34 X 10 /1000m in 1979, g

3 3 3 33,25 X 10 / 1000m in 1980, and 1.45 X 10 /1000m in 1981 (Figure 3.19). 5

Shrimp included all three penacid species: brown, pink, and white
shrimp. Brown shrimp postlarvae were collected from February until
May, pink and white shrimp larvae entered the estuary in May and were
collected until December. Mean densities for brown shrimp were 35/ (

3 3 3
1000m in " ' 26/1000m in 1980, and 29/1000m in 1981 (Figure 3.20).

3Mean densities for pink and white shrimp were 193/1000 in 1979,
3 3236/2000m in 1980, and 126/1000m in 1981.

I
Although the mean density of postlarval brown shrimp in 1981 was

greater than the mean density of postlarval brown shrimp in 1980,
there was considerable difference in the survival of these two cohorts.

3-12
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As seen in Figure 3.20, the 1981 spawn was earlier than the 1980
spawn. Large numbers of larvae were in the estuary in early MarchI 1981, probably due to the warmer water temperatures and higher salini-
ties. Ilunc et al. (1979) showed temperature and salinity greatly

influenced brown shrimp harvest. Eut in contrast to 1960 when both
salinity, temperature, and shrimp mean density showed a steady rise
during April, the 1981 bydrography data indicated steep drops in

f.emperature (3/23/81) and salinity (4/3/81) (Figures 3.6 and
3.7-3.11). This caused a severe drop in post larval shritnp meanI density in April which never recovered. The !!al commercial cati of

brown shrimp in North Carolina was indicative of how severe cval'

mortality was. The total catch fur the entire year was at; tely

1.5 million pounds. This compares with a 25 yect average e ilion

pounds per year. The decreased 1981 catch was even m!re not c. .ule

because the previous year (1980) was a near record 9 million pounds.
(UNC Seagrant, August 1981).I

Goby larvae and postlarvae included both Gobiosoma spp. and
GobioneJJus spp. Gobiosoma spp. were most abundant from late April

3 3through October. Mean densities were 672/1000m in 1979, 693/1000m
3in 1980, -ud 1.44 X 10 /1000m in 1981 (Figure 3.21). Goblonellus

spp. were most abundant from mid-March through November. Mean densities
3 3 3were 9/1000m in 1979, 8/1000m in 1980, and 9/1000m in 1981 (FigureI 3.22).

3
The mean density of all fish collected in 1981, 1.33 X 10 /
3

1000m , represented a 51% decrease over the total fish density seen in

the Cape Fear River in 1980 sligure 3.23). This was due largely to
the decreased numbers of anchovies collected during the summer of

1981. Long-term trends are presented later in this report.

Spatial Distribution

.

| As stated earlier, larvae utilize the net upstream movement of

the bottom layer of water to move and retain their position upstream.

This behavior, in addition to the benthic tendencies of such species
|

|I
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as spot, croaker, flounder, and seatrout, was indicated by the larger
numbers of these larvae captured with the bottom nets than with the
surface nets (Tigure 3.24). Larvae of surface feeding fish such as

menhaden and mullet have historically been collected in larger numbers
with the surface nets (figure 3.25).

Looking at the analyses of variance of larval fish (Tables 3.8
through 3.10), three observations can be made. One is the appearance
of Isree numbers of croaker upstream in areas 'C' and 'D' . The other

species tend to be found in more saline water, downriver in areas 'A'

a.i 'B', with station 11 (Dutchman Creek) having the greatest densities

of larvae (Table 3.10). The second observation is that of steep

declines in density in area 'D'. As stated earlier, this is a reaction

I'n larvae to decreased salinity produced by freshwater runoff. An
Wexample of this behavior occurred in March 1980 when zero salinities

were recorded at the utriver stations, 34 and 41 (Figure 3.10). Thfa

caused a steep decline in croaker densities in area 'D' as seen in

Figure 3.26. At the same time an increase in density occurred in aren

'C' indicating the larvae were " pushed" down the river by the lower
salinities. Spot and menhaden exhibited the same behavior.

These movements of larvae in response to salinity seem to indi-
cate that the distribution of larvae in the estuary is affected more g

by salinity than by water withdrawn by the BSEP. |

Length Frequency

Duncan's multiple range test was used to analyze mean lengths of
fish collected in the mid-channel stations between September 1980 and

August 1981 (Table 3.11). |

As expected, smaller larvae were collected during the beginning
of their respective recruitment periods and increased in size with
time.

I
,

!

!
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Another discernible pattern seen in Table 3.11 is the occurrence

of latter larvae in the upriver stations. This is expected since theI larvae were growing as they entered the estuary, moved upriver, and
established residence there.

Duncan's multiple range comparisons of stations over the past
five years (Tables 3.8 through 3.10) indicate that the LSEP is not
meamuhly or observably preventir.g larvae from passing through, and

congregating in, Valden Creek (station 21.). During the past fiveI years, ilounder, spot, mullet, and brown shrimp densities have nyt

been significantly different between Walden Creek and Dutchman Creek
(station 11), but these two stations had significantly higher densities

for these species than other station . Total fish densities during

the b st five years have not been significantly different in Walden

Creek ths:. from station 18 downriver or station 25, in the rivre

I

g channel near the intake canal.
,

This information, with the upriver density data previously dis-

cusred shows larvae entered the estuary, moved up the river past the

plant, ant as in the case of croaker, utilized the upriver areas in

v.tgaificant numbers. This wo.ald seem to indicate that any impact to

larval populations would be limited to the area of the intake canal

and does not affect the main channel movement o? larvae to upriver
nursery areas.

L

'

Trend Analyn s 1977-1911,

!
-

Density plots (mean log 10 ( ""*itY + 1]' *l1 "''tI "8 I"C1"'i"*)
{ for the 11 analysis species and tocal organisms collected from Sep-

g tember 1976 through August 1981 are pr-seated in Figures 3.27 through
W 3.38. This was done only to assess overall increases or decresses for

.

the five-year period. Table 3.12 summarizes these analyses and includes

the percent change per year for each species. All trends discussed

below compare data from September 1976 through August 1981 (larval
- years 1977-1981).

I
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I
There are only four yearly values plotted for the sunner species

(anchovies (Figure 3.27), Gobiosoma spp. [ Figure 3.28), pink and white
shrimp [ Figure 3.29), and sentrout [ Figure 3.30)). The 1978 summer
samples were not analyzed because they had deteriorated. These ramples

'

had been stored outside in uninsulated sheds for over a year, because
of a backlog of the large number samples collected by NCSU from 1976

to 1978.
J

Croaker larvae showed an overall increase between September 1976

and August 1981 (Figure 3.31), 1980 densitics were the lowest during

that time (Table 3.8). The mean density during the five years was
3267/1000m ,

Brown shrimp have shown considerable yearly variation caused g
primarily by freshwater flow during March and April. Greatest densi- a

ties occurred in 1979 and lowest densities in 1978. There has been an
overall increase in brown shrimp larvae during the past five years
with a mean density of 25/1000m3 (Figure 3.32). As reported earlier,

however, brown shrinp larvae are highly sensitive to changes in salin-
ity and water temperature. Because of this, mean densities of larvae
do not reflect the mortality rate which can occur when larvae from the
ocean enter areas subject to acute changes in temperature and salit.ity.

E.

pink and white shrimp densities indicate only a slight increase g
overall, but 1980 densities were signiticantly higher than other years
and 1981 was lower (Figure 3.29). The mean density for this five-year

3period was 172/1000m ,

3Spot have a five-year mean density of 184/1000m . Like pink and
white shrimp, Figure 3.33 shows a linear regression with little slope, ,

although 1980 densities were significantly higher than other years

(T:ble 3.8).

3Mullet mean density for the five-year period was only 9/1000m
with an overall increase shown (Figure 3.34). Analysis indicates 1979 g
and 1981 densities were significantly higher than other years W

(Table 3.8). I
3-16
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Flounder densities showed considerable variation during the

five-year period, with a mean density of 27/1000m3 (Figure 3.35).I Analysis indicates an overall decrease over the years, with 1980

densities significantly lower than other years (Table 3.8).

Meahaden mean densities also indicate an overall decrease over
3the years (Figure 3.36). The mean density for the period was 73/1000m ,

Gobionellus spp. showed considerable variation during the five-
= I year period, with a mean density of 8/1000m3 (Figure 3.37). There was

an overall increase in density with 1981 being significantly higher

than previous years (Table 3.9).

I The mean density for all fish collected during the pa>' five
3 3years was 1.62 X 10 /1000m . 1980 densities were significantly

- higher, attributable to the large number of anctavies collected thatI year (Table 3.10). Trend analysis indicates an increase of total

larval fish densities in the Cape Fear River during the past five

years (Figure 3.38). This would seem to negate the idea that the

operation of the BSEP is having a detrimental effect on population
densities by reducing futare reproduction stock.

3.3.2 Discrete Depth Sampling

Hydrography

Temperature

I
There were no adverse weather conditions or excessive rains prior

to or during the 1981 sampling period.I
Water temperature averages ranged from a high of 12.3*C to a low

of 10.2*C at station 25. At station 34 averages ranged from a high of
12.46C to a low of 10.5*C (Figure 3.39). Water temperatures were

generally higher on the surface and lower on the bottom.

E
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I
Salinity

Salinity averages ranged from a low of 18.6 ppt to a high of
26.0 ppt at station 25. At station 34 salinity averages ranged from a

low of 8.6 ppt to a high of 16.8 ppt. The lowest salinities were
recorded at the surface (1 m) near low tide while the highest salini-

ties were recorded at 9 m near high tide (Figure 3.40). Due to the

almost identical averages of salinity at all five depths (1, 3, 5, 7,

and 9 m) on round 2 (?! arch 5-6, day), a temporary instrument mal-
function is suspected, riost individual data sheets for that period
only show a 0.3 (ppt) difference between surface and bottom, and this
is an improbable condition over different tide stages.

Densities,

Overall densities in 1981 were substantially lower than in 1975

(Table 3.13). All species showed lower densities with total fish
28,8% lower at station 25 and 29.9% lower at station 34 than in 1979.
Croaker was the only fish collected in any substantial numbers, and
their density was still only 27% of 1979 density at station 25 and
50.4% of that at station 34. The higher numbers at station 34 indi-
cates recruitment may have stopped earlier in 1981 and the fish were
already moving to areas of lower salinity. While the distributions g
discussed below were statistically significant, the low sample sizes |
(relative to the 1979 study) make drawing conclusions tenuous.

Figures 3.41 through 3.48 show larval densities during the 1981
study, and changes in the densities from tidal and photoperiod influ-
ences.

The 1979 data showed there was a significant difference between

depths on all rounds at station 25 for bay anchovy with larger densities
at the lower depths (Table 3.14). In comparison, the 1981 data showed

'

no clear distribution pattern at station 25 on either round (Table

3.15). There was a significant difference at station 34 on both
rounds, with larger densities at the lower depths (Figure 3.41).
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I
Croaker showed the same trends for depth in 1981 as in 1979

(Tables 3.i4 and 3.15). There was a significant difference at bothI stations-on both rounds in 1981 and for all trips at station 25 in

1979 with the larger densities being at ,, 9, and 5 meters but not

always in that order (Figure 3.42). Although croaker densities were

lower in 1981 than in 1979, they were still the highest of all ana-

lyzed and were the dominant species.

Flounder showed the same trends for depth in 1981 as in 1979

(Tables 3.14 and 3.15). All stations and rounds showed a significant _

difference for depth with larger densities at 9 and 7 m respectively,

I except station 34, round 2 (7 and 9 m) and station 25, round 2 (9 and
5 m) (Figure 3.43).

I
Menhaden had extremely low densities in 1979 and were even lower

in 1981 (Tables 3,14 and 3.15). Consequently, any statisticallyI significant trends may result more from these low numbers than from
real biological patterns. Round 1, station 25, 1979 shows no signifi-
cant difference in depth, but rounds 2, 3, and 4 show differences by
depth. Depths 5 and 7 m showed higher densities on rounds 2 and 3,
and 9 and 7 m being higher on round 4. This may result from round 4

having extremely low salinities because of excessively high rains just ,

prior to that round. 1981 datt : Sows no significant difference in _I depth at station 25, round I and station 34, round 2, but there was a
significant difference at station 25, round 2 and station 34, round 1.
The highest densities were at 7, 9, and 5 m respectively at station

34, and 9, 5, and 7 m respectively at station 25 (Figure 3.44).
Again, it must be emphasized that these observations were made on very
low density numbers.

I The 1979 data for mullet showed a significant difference among

depths with 7, 9, and 5 m, showing the highest densities but notI necessarily in that order (Figure 3.45). Although mullet were ana-

lyzed in 1979, these were also very low numbers and 1981 data show
enly 2.1% and 2.2% of that density at stations 25 ani 34 respectively

(Tables 3.13). The 1981 data shows no significant difference in depth

I
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at any station or round, but the extremely low numbers probably make
this observation meaningless (Tables 3.14 and 3.15).

1981 data shows no significant difference among depth for pinfish
t either station or round as did 1979 data except for station 25,

round 2 showing a significant difference (Tables 3.14 and 3.15). The

highest densities were at 5, 7, and 9 m respectively (Figure 3.46).

1979 spot data showed a significant difference in depth on all g
rounds, except round 3, with the highest densities at the lower depths 5

(Tables 3.14). 1981 data was virtually the same as 1979, except that
round 1, station 25, was the only one that was not significantly
different (Table 3.15). The highest densities were at 5, 7, and 9 m,
but not necessarily in that order (Figure 3.47). As with the other

fish, the density numbers were substantially lower for 1981 with
station 25 showing only 13.8% and station 34 only 8.9% of the 1979

data (Table 3.13).

Inbothyearssignificantdifferenceswerefoundamonghrpthfor
total fish (Tables 3.14 and 3.15). Thetrendforallspeciehanalyzed

was for densities to be highest near the bottom of the channep (9 and
7 m) but not necessarily the bottom (Figure 3.48).

I -

Interactions

The analysis shows that set-by-depth interactions for 1981 were ,

significant for spot and croaker on all rounds (Table 3.15). This was

true also for total fish, but again this was probably due to the fact

that croaker density numbers were the highest and probably weighted

the results.

Mullet showed no significant difference in set-by-depth inter-
actions on any round in 1981 (Table 3.15).

Bay anchovy showed a significant difference in set-by-depth
interactions on both rounds at station 25 and on round 1 at station 34

I|3-20
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in 1981 but showed no significant difference on round 2 at station 34

(Table 3.15).

Flounder, menhaden, and pinfish showed no definite trends in

set-by-depth interactions at all in 1981. In some cases there was a

significant difference and in others there was none. This again was

probably due to low numbers in the 1981 data (Table 3.15).

Vertical Distribution

As in 1979, the vertical distribution curves for 1981 showed

different trends for day and night. Maximum densities generally occur

at the lower depths during the day, with larvae moving up in the water

column at night (Figures 3.41 through 3.48). Larvae densities tend to

be more evenly distributed at night when river larval monitoring is

being conducted.

The 1979 analysis showed that round-by-depth interactions were
sigaificant for spot and croaker and that their vertical distribution

was different on round 4 than it was on the other rounds (Table 3.14).
High freshwater flow occurred on round 4 which considerably reduced
the salinity in the study area. There was little change in the vertical

distribution of the other species despite the influence of high fresh-

water flow.

Behaviorial Model

Although the 1981 program was designed to balance (i.e., negate)
day / night and tide stage effects, statistical analyses showed signifi-
cant ef fects of both these varit51es on larval densities. Because of

I- these interactions, a behavioral model was developed in addition to

the general linear model (regression) discussed above. Variables were
- changed to show day / night and tidal influence, as well as depth, and

included period (day / night), tide (8 stages), and depth (1, 3, 5, 7,
and 9 m) (Table 3.16).

Lg
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I The model shows that there is a significant difference in period

for both rounds at both stations (25 and 34) for both bay anchovy and
croaker and also total fish, with night greater than day.

It also showed that there was no significant difference between

periods on either round at station 34 for menhaden, mullet, and pin-
fish. The opposite was true at station 25 as it showed there was a
significant difference between periods for mullet and pinfish on both
rounds and on round 2 for menhaden with night again showing larger

densities. Flounder and spot r.howed no trends. Again, it must be 3

mentioned tha. this model is also based on low numbers.

I
The data also show that there was a significant difference be-

tween tides for all 7 species and total fish analyzed on round 1,
station 25. The data .howed the same results on round 2, station 25,

except that flounder and mullet showed no significant difference among
tides.

Further upriver at station 34, the pattern changes somewhat with
only flounder and mullet showing a significant difference between tide
stages on round 1. The other 5 species and total fish showed no
significant difference between tide stages. Round 2 data were different
with bay anchovy, croaker, flounder, and totcl fish showing a signifi- g

cant difference between tide stages. The other 4 species (menhaden, E
mullet, pinfish, rnd spot) showed no significant difference between
tide stages. In most cases, where there was a significant difference,
tide stages 8, 1, and 2 (HS, H0, and MO) showed the largest densities.
This observation may in actuality be misleading. Prior to and during
the-1982 studies which were conducted in late February and early March

1982, there was an approximate 20-30 minute discrepancy between tide B
table correction factors being used in prior years and the actual tide E
times at station 25 (bouy 19). The actual tide stages were occurring
later than the correction table indicated. This condition was magni-

fied even more so further upriver at station 34. The actual lag time

there at low tide was approximately 1 hour and 20 minutes. If this

was also true in 1981, the actual tide stages would, in most cases, be

3-22
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shifted back one_ tide stage. In other words, instead of tide stages

8, 1, and 2 showing the highest densities, they in actuality would beI tide stages 7, 8, and 1. This observation would be more in line with
the accepted theory that, as transients, the larvae rely on ._.er

currents for transportation upriver. If on the other hand the highest

densities were on the tide stages of high in, high slack, and high

out, the larvae would not be going very far, as the in and out would

virtually nullify each other, and the slack is standing still.

I The 1982 sampling program was set up and :enducted on a corrected
tide schedule and by actual observation of the tides. Turcher tide

studies are planned to get a better idea as to how accurate these

observations were and adjust all sampling schedules accordingly.

3.4 Summary

I 3.4.1 River Larval Fish Sampling

Collection of larval and postlarval stages of fish, shrimp, and

crabs in the CFE has been continued by CP&L. These data are used to

monitor the temporal and spatial distribution of larvae in the CFE.

Trends in distribution, relative abundance, and size of the larvae can

be observed by comparing data from previous years.I
Ten different genera of larval and postlarval fish and shrimp

were chosen for analyses because of their recreational and/or com-
mercial value. Of these, anchovies (two species), pink and white
shrimp, seatrout (two species), and Gobiosoma spp. (two species) occur
during the summer (May to September); spot, croaker, flounder (three
species), menhaden, mullet (two species), and brown shrimp occur
d. ring the winter (December to April). Goblonellus spp. (three species)
overlapped these periods. These twenty species accounted for approxi-
mately 80 percent of the total number collected during 1981. This was
consistent with previous years.

I
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The appearance and duration of spec:'es seen in the CTE in 1981

was consistent with previous years.

Heavy freshwater flow down the Cape Fear River caused by rainfall
runoff produced variable salinity readings between stations and' surface
to bottom readings at ach station. Low selinity upriver will cause

larvae to be concentrated downriver. This appears to be the most

important factor affecting river larval fish densities and abundance.

Croaker, spot, Gobiosoma sp;.., anchovies, pink and white shrimp
1981 densities were less then 1980 densities while mullet, flounder,

menhaden, GobioneJJus spp., brown shrimp, and seatrout densities were

greater in 1981 than 1980.

Density trends for river larval species between 1976 and 1981
show all species except menhaden and flounder to be increasing.

Growth, abundance, and movement of larvae through the Cape Fear

River estuary have not been adversely affected by operation of the
BSEP.

3.4.2 Discrete Depth Sampling

E
Discrete depth sampling was expanded in 1981 to include both E

downriver and upriver stations (25 and 34). The program, while de-
sign ed to balance out day / night and tidal effects, showed strong
eff(cts from both these variables, and so both the experimental model

and a behavioral model were used to analyze data. Densities in 1981
were much smaller than those in 1979 (approximately 29% of the 1979
densities). While several comparisons were statistically significant, ,

many of these were felt to be a result of the small densities and were
considered dubious.

In general, the study showed vertical distribution curves of bay

anchovy, menhadca, mullet, pinfish and spot larval to be quadratic,
that is, concentrated near, but not on the bottom. Bay anchovy and
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spot deviate from this at night and have the highest densities near

J

the surface. Flounder and croaker are mostly linear with their maxi-j g
W mum densities on the bottom and minimum densities at the surface.

The data illustrate that most species are more abundant in'thei

bottom half of the water column. Because of this, they are able to

move upstresin with the net nontidal drif t in the lower layer.
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TABLE 3.1 (CONTINUED).

SCP TM - AUG 79 SEP 79 - AUG 00 SEP 80 - AUG Rt

SPECIES SCIENilFIC H AME SPECIES COHHUN HAME DENSITY % DENSITY 9 I1CNSITY %
-

_
- -- --- --

- - - -
--

_

._ - _ - . . . . . . . _ _ = _ - _ . . . . .

FLYIt GFISHESEAOCOEilbAE 0.000 0.00 0.30A 0.00 0.020 0.00

Hf PORH AMPHUS UNIF ASCI ATUS If Alf GE Apr
. . . . * .

DELONIDAE
* NEEDLEflSHES 0.013 0.00 0.000 0.00 0.00F 0 00

SIRONGYLUQA HARINA ATLANTIC NEEDLEFISH 0.01A 0.00 0.0A7 0.00 0.006 0.00
KILL!rISHESC YP'11N3DONi l D A E 0.000 0.00 0.026 0.00 0.000 0.00

FUNDtfLUS tlETER0CLITUS MUMMICHoG
56.333 3 75 11 177 0.31 24 59T t.57

ATHEstlHID AC SILVERSIDES 0.005 0.00 0.049 0.00 0.000 0 00
ROUGH SILVEHSIDE

0.000 0.00 0.J00 0.00 0. 0 0 tf 0.00HENHR AS HARilNICA
MENIDIA BFRfLLlHA INLAND SILVERSIDE

0.031 0 00 0.000 0.G0 0.000 0 00
ATLANTIC SILVERSIDENENIDIA HENICIA . . . . . .

PIPEFISffESSYNGNATHIDAC 0.000 0.00 0.000 0.00 0 016 0.00

HIPPOCAMPUS ERECTUS LINED SEAHORSE .

PIPEF ISH UNID. lSYNONr.istus t 0.047 0.00 0.034 0.00 0.9 30 0 06

NORTHERN PIPErlSH 0.338 0.02 0.337 0.01 1.098 0 0TSVNGNATHUS SP.
SYNGNAIHUS FUSCUS 0.241 0.02 0.706 0.02 0.86A 0.06

SYNGHATHUS LOUISIANAE CffAIN PIPFFISH
. . . . . .

TEMPERATE RASSES
TEMPERATE DASS UNID.thon0NE) 0.000 0.00 0.006 0.00 0.006 0.00PERCICHTHYIDAE

HORONE SP. 0.00* 0.00 0.000 0.00 0.10F 0.01y
8 SFA DASSES

GROUPER UNID.tEPINEPHELUS$ 0.008 0 00 0.000 0.0c 0.000 0.00$ SERHANIDAE

HvCTEHOPERCA SP.8 LARVAE) GROUPER LARYAEINYCIEHDPEHCAI 0.013 0.00 0.000 0.00 0 000 0.00EPINE PetE tus SP.
. . . . . .

SUNflSHES
CENT R ARLei!D AE SUNTISit UNIO.fEEP0H]SI 0.010 0.00 0.000 0.00 0.000 0.00

LEPOHIS SP. 0.007 0.00 0.000 0.00 0.000 0.00
WARHOUTHLEPOHIS GULOSUS 0.000 0.00 0.019 0.00 0.000 0.00
PERCHES
DARTER UNin. LETHE 0STOMA 0.000 0.00 0.007 0.00 0.000 0.00PERCIDAE

ETHE0510HA SP. 0.011 0.00 0.000 0.00 0.000 0.00

PERCA FLAVESCENS YELLOW PERCH . . .
. . .

P0HA10HIDAE SLUEFISHES
0.000 0.00 0.000 0.00 0.000 0.00

P0 HAT 6HdS SELT ATRI A BLUEFISH 0.22n 0.02 0.3T0 0.01 0.3T5 0.02

CARA4G10AE 0.009 0.00 0. it 0 0 0.00 0.000 0.00JACKS

CARANA CRv505 BLUE RUNNER
0.000 0.00 0.000 0.00 0.000 0.09

CREVALLE JACKCARArix HIPPOS 0.060 0.00 0.036 0.00 0.083 0.01

CHt,0R05COH64US CHRYSURUS ATLANTIC OUNPER
0.000 0.00 0.000 0.00 0.000 0.00

SE LEl4E v0HER LOOKOOWN
0.000 0.00 0.006 0.00 0.000 0.00

TRAEH140f05 FALCATUS PERMIT
SNAPPERS - 0.005 0.00 0.000 0.00 0.000 0.00

0.021 tr . 0 0 0.031 0.00 0.015 0.00LUIJatil0 AE GRAY SNAPPERLuiJANUS G4!SEUS 0.019 0.00 0.230 0.0a 0.212 0.0I
H0JARRASGERREIDAE H0JARRA UNID.(EUCINOS10HUS) 0.160 0.01 0.197 0.01 0.000 0.00

EUCENOSTOMUS SP. 0.000 0.00 0.000 0.00 0.000 0.00

CUCINOSIGHUS ARGf MTEUS SP0fflN N0JARRA
0.006 0.00 0.00v 0.00 0.000 0.00

EUCINOSIOMUS 8 'fROY1 MOTTLED H0JARRA .
. . . . ,

GRUNTS
H AE Hut _ I D AE 0.301 0.02 0.309 0.01 S.600 0.M

ORTH 3PRl5 Tis CHRYSOPIERA PIGFISH

e . _ _ _
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TABLE 3.1 (COMIINUE09. d

SrP 78 - AUa 79 sty 79 - AUG 80 SEP 80 - AUG RI

SPECIES SCIENilFIC NAME SPECIES COMMON NAME DENSITY % DENSITY % DENSITT -%
_

_

POHilfNID AE SWIMMlHG CreABS 3 571 0 24 11.558 0.36 6 599 0.55

PORIUNID4ElHEGALOPSI SwlHHING CRA05 (MEGALOPSI 31 068 2.01 180.373 6.16 160 240 10.26

PORTUNUS SP, SWIMMING CR4DS 0 000 0.00 0.000 0 09 0 019 0.00

CALLINECiES 50. DLUE CRADS 0 575 0 04 2.026 0.0T 0 615 0.04
_

_ _

_

ALL SPECIES 1501.981 99.97 3051.922 99.96 1562.276 9?.9R
EFFORTS 932 607 736
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Table 3.2 Trip number, date, etforts, and analysis periods for river larval f!sh program,1970 1981.-

SAMDLF w!N7FR AHALYSIS SUWfA ANALY5}$

..... . .... . . ..... . ... . ......... . ... .......

! 270CT76 256 77 4 76 27
2 09NOV76 33 77 5 76 23

_ I 3 23N0v76 301 77 6 76 24
4 070fC76 105 77 7 76 25
5 210Ec76 224 77 8 76 2A
6 J4JAN77 56 77 9 77 1

7 18JAN77 363 77 10 77 7

A ulFER77 377 77 11 77 1

I 9 15FEA77 359 77 12 77 's

1" olMA477 272 77 13 77 c

11 15MAA77 151 77 14 77 6

12 29it AG 7 7 343 77 15 77 7

I 13 13APR77 353 77 16 77 a

14 26 APP 77 332 77 17 77 4

15 10MAY77 366 77 18 77 la

IS 24MtY77 311 77 19 77 11

I. 17 07JUN77 377 77 20 77 12
la 21JUN77 349 77 21 77 11
19 06JtL77 347 77 22 77 14
2n 19JUL77 329 77 23 77 14
21 02 A'lG77 364 77 24 77 16
22 16AUG77 332 77 25 77 17
23 304UG77 382 77 26 77 la

I
I
I
I
I
I
I
I
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TABLE 3.2 (Continued)

SAMPLF wlNTER ANALYSIS S U4 r4E R ANALYSIS
TRIP OATE EFFORTS YEAR wEF K YEAQ wEFK E

3..... .........................................................
24 13SEP77 173 78 1 77 le

2n 110CT77 292 78 3 77 21 g
2e ')8N0 v 7 7 170 78 5 77 21 g
30 07DEC77 383 78 7 77 PA

32 04JAN78 360 78 9 78 1

|33 17JAN78 344 78 10 78 2

34 31JAN78 362 78 11 78 1 a
35 14FE97H 360 76 12 78 4

36 t8FE478 159 78 13 76 ; a
g37 15 MAR 78 238 76 14 78 A

3A 2CMAR78 354 78 15 78 7

3Q 11APR78 96 78 16 76 4

|40 25APR78 162 78 17 78 o

41 10'4 A y 7 8 373 7d 18 78 19 5
41 o6JON78 168 78 20 76 12
49 9AUG78 337 78 26 IB 18

I
I
I
.
E:

I

I
,

i I
|

I'
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|
1 3-32

h
-

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



!

lI
TABLE 3.2 (Continued) )I |

% AMPLE dINTER ANALYSIS SlWMER ANALYSIS

. ..... .... . .... . ... . ........ . ... ......

5i 12SFP78 72 79 1 78 19
51 26SEP78 72 79 P 78 2nI 52 100CT70 71 79 3 78 21

53 749CT /8 72 79 4 78 2?
54 .7NOV78 72 79 5 78 23

I 55 21NOV78 72 79 6 78 24
56 '5DEC78 68 79 7 78 2s
57 18DEC7a 64 79 8 78 2A

59 r4JAN7Q 65 79 9 79 )I S9 16JAN79 72 79 10 79 ?

60 40JAN79 80 79 11 79 7

61 13FEc79 80 79 12 79 4-

I- 67 27FEA79 78 79 13 79 ;

63 13 MAR 7Q 80 79 14 79 A

64 27 MAP 79 80 79 15 79 7

65 l') APP 7Q 76 79 16 79 AI 66 24APR79 78 79 17 79 o

67 08MAY79 71 79 IB 79 in

68 2 2'9 A f 7 9 72 79 lo 79 11

- I 69 45JLJN79 64 79 20 79 12
70 19JijN79 70 79 21 79 11
71 ti 3 Jt JL 79 71 79 22 79 14

' g 72 17 J:JL79 71 79 23 79 1;

3 73 31JUL79 64 79 24 79 16
74 14AUG79 36 79 25 79 17
75 28AUG79 70 79 26 79 1R

I~

I
I
I
I

,

I
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TABLE 3,2 (Continued)

SAMPLF WINTER ANALY$}$ $1|MMER ANALYSIS

... f: .......... ... . ......... .... . .....

76 llSEP79 36 80 1 79 lo

77 25SEp79 36 80 2 79 2n g
7R '230CT74 30 80 4 79 2P E
79 06t40v79 15 80 5 79 27
!O 20NOV74 12 80 6 74 24

|81 640EC79 72 80 7 79 2;

82 02JAN84 36 A0 9 60 1 m

A3 15 J A N 8 'i 36 80 10 F0 >

g84 29JAN81 36 40 11 80 1

85 12FERR1 36 80 12 60 4 g
66 d 6F E r- 81 35 80 13 80 s
87 l l M A w 8 ', 36 80 14 80 6

|88 24 MAR 8a 35 80 15 80 7

R9 a9APR8') 16 80 16 80 A B
9a 22APQ80 36 63 17 80 9

91 OSMAYSO 36 80 1R 80 in g
92 204A 80 36 80 19 60 11 g
93 03JUN80 36 80 20 60 lp

94 17JUN81 36 80 21 F0 l'

95 OlJUL84 36 80 22 60 la

45 15JUL80 10 60 23 80 19
47 29 Jill 81 32 80 24 80 1A
98 12AHG80 36 80 25 80 17
99- 26At|G84 36 80 26 80 14

I
.
E

I
I
I
I
I
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TABLE 3.2 (Continued)I
SaMPLF dlNTER ANALYSIS SUMMER ANALYSIS

._... . ..__. ......... --- ...... . . .... --..

100 09sEP90 36 Al 1 80 lo

I 101 235EP89 36 81 2 60 20
102 060C180 16 81 3 80 21
103 210CT90 36 81 4 80 22
104 05N0v81 36 81 5 80 23
los 19N0VP1 36 81 6 80 24
106 040EC8a 36 81 7 80 2;

147 19DEC80 36 81 A 90 26

I 149 USJANbl 28 81 9 81 1

14 13JANS1 28 B1 10 dl P

111 27JANB1 28 81 11 81 1

111 12FE981 28 81 12 31 4

,I 112 23FEA8) 28 81 13 81 :

113 IIM8091 28 81 14 81 6

114 23 mao 81 28 81 15 81 7

_I
115 03APo81 28 81 16 81 A

116 16APR81 28 81 17 bl Q

117 29 APP 81 28 P1 la 61 in
- 118 <9MAY81 28 8. lA 61 10
~

119 14May91 28 81 19 81 11
120 21MAv81 28 81 19 81 11
121 10JUNB) 28 81 21 61 13

,

122 16Jt 'L 81 28 81 23 Bi 15
' ' 123 10AUG81 28 81 25 81 17

!

; I
.
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I
I
I
I
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Table 3.3 Identification Cutof f Lengths

Clupeldae Less than 11 mm (SL) to family,11 mm (SL) and above to
species

Anchoa sp.i Less than 11 mm (SL) to genus,11 mm (SL) and above to
species

Gerreldaes Less than 20 mm (SL) to family, 20 mm (SL) and above to 5
genus if possible 3

Goblosoma sp.: 15 mm (SL) and below to family, above 15 mm (SL) to
species

Goblonellus sp.: 25 mm (SL) and below to family, above 25 mm (SL) to
species

Micronobius sp.: All lengths to genus only

Trigildae: Less than 20 mm (SL) to falmily, 20 mm and above to
species if possible

Blennlidae 20 mm (SL) and below to family, above 20 mm (SL) to g
species 3

Atherinidae: 20 mm (SL) and below to family, above 20 mm (SL) to
species

Paralichthys sp.: 20 mm (SL) and below to genus, above 20 mm (SL) to species

Citharichthys sp.t All leagths to genus only

Etropus sp.: - All lengths to genus only a

Penaeus sp.: 20 mm (SL) and below to genus, above 20 mm (SL) to species

Portunidae: 10 mm (SL) and below to family, above 10 mm (SL) to genus E
(Callinectes sp.) E

Carangidae: 10 mm (SL) and below to family, abote 10 mm (SL) to a
species g

I
I
I
I
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Table 3.4 Standard length conversion from total length

- Standard Length = A + B (Total Length) |

.

!

2
Species- A B R No. Fish

Spot 1.1026 0.7850 98 50.

Croaker 0.5592 0.7751 92 125.

Menhaden 0.3151 0.8699 85 25.

,

. Flounder 0.7477 0.7643 83 25.

Mullet -0.1232 0.8421 95 25.

,

Anchovy 1.3392 0.7972 .99 25: =

, - k'eakfish 0.5928 0.7270 .v9 25.

-

4

I
I

.

I
,
I.
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I
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Table 3.5 Standard length (mm) cut-of f limits for fishes and shrimp collected
from entrained water and from the estuary. Family or generic names
only are listed if all species in that group had the same cut-of f
length.

Taxono.aic Name Common Name Cut-of f Length (cu)_

Anchoa sp. Anchovies 30
Anguilla rostrata American eel 99

Atherinidae Silversides 20
Blenniidae Combtooth biennies 20
Bothidae Lefteye flounders 20
Carangidae Jacks & Pompanos 20
Centrarchidae Sunfishes 20
Chaetodipterus faber Atlantic Spadefish 20
Chilomycterus sp. Porcupine fishes 20
Clupeidae Herrings, Shads, Menhaden 35
Cynoglossidae Tonguefishes 20
Cyprinidae Minnows 20
Cyprinodontidae Kil11 fishes 20
Eleotridae Sleepers 25
Elopidae Tarpons 99
Exocoetidae Flying fishes & Halfbeaks 50
Gadidae Hakes 30
Gambusia affinis Mosquitofish 15

Gerreidae Mojarras 20
Gobiesex strumosus Skilletfish 15
Gobionellus sp. Gobies 25
Gobiosoma sp. Gobies 15
Lutjanidae Snappers 20
Monacanthus hispidus Planehead filefish 25
Mugil sp. Mullets 30
Ophichthidae Snake eels 99

Ophidiidae Cusk-eels 25
Opsanus tau. Oyster toadfish 20 an

|Orthopristis chrysoptera Pigfish 20
Penaeidae Shrimp 15
Percichthyidae Temperate Basses 20
Pomatomus saltatrix Bluefish 20
Sciaenidae Drums 25
Scoubridae Mackerels 30
Serranidae Sea basses 20

Sparidae Porgies _ 20
Sphoeroides maculatus Northern Puffer 20

Stromateidae Butterfishes 20
Strongylura sp. Needlefishes 50 -

Syngnathidae Pipefish 50
Synodus foetens Inshore lizardfish 50
Triglidae Searobins 20 3
Trinectes maculatus Hogchoker 20 5
Uranoscopidae Stargazers 20

-

I
I
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Table 3.6 Depth determination chart for discrete depth sampling.

(h) Tew Anr,le (function of 1, oat speed and drar.) COS A

'se t e r 20 25 30 35 40 45 50 55 60 65 70 75

4 3.8 3.6 3. 5 3.1 1.1 2.8 2.6 2. 3 2.0 1.7 1.4 1.0
5 4.7 4.5 4.3 4.1 3.8 3.5 1.7 2.9 2.5 2.1 1.7 1.3
6 5.6 5.4 5.2 4.9 4.6 4.2 3.9 1.4 1.n 2.5 2.1 1.6
7 6.6 6.3 6.1 5.7 5.4 4.9 4.5 4.0 3.5 3.0 2.4 1.8

_ _%.
~

8 7. 5 7.2 6.9 6.6 6.1 5.7 5.1 4.6 4.0 3.4 2.7 2.1
- '

9 8.5 8.2 7.8 7.4 6.9 6.4 5.8 5.2 4.5 3.8 1.1 2. 3
A h' 10 9.4 9.1 8.7 8.2 7.7 7.1 6.4 5.7 5.0 4.2 3.5 2.6

4 11 10.3 10.0 9.5 9.0 8.4 7.8 7.1 6.3 5.5 4.6 3.8 2.3
12 11.2 10.9 10.4 %8 9.2 8.5 7.7 6.9 6.0 5.1 4.1 3.1.

B
13 12.2 11.8 11.3 10.6 10.0 9.2 8.4 7.5 6.5 5.5 4.4 3.4

a 14 11.2 12.7 12.1 11.5 10.1 9.9 9.0 8.0 1.0 5.9 4.6 3.6
b 15 14.1 13.6 13.0 12.3 11.5 10.6 9.6 8.6 7.5 6.3 5.1 3.9

C05 A = E 16 11.3 10.3 9.2 8.0 6.R 5.5 4.1
17 10.9 9.8 8.5 7.2 5.8 4.4

La h = Cable Length 18 11.6 10.3 9.0 7.6 6.2 4.7

O b = Depth 19 10.9 9.5 R.0 6.5 4.9
* A = Tow Angle 20 11.5 10.0 8.5 6.8 S.2

21 10.5 R9 7_* 'i _ &

(COS A)h-b 22 11.0 9.3 7.5 5.7
23 11.5 ?.7 7.9 6.0
24 111 8.2 6.2
25 10.6 8.6 6.5
26 11.0 8.9 6.7
27 11.4 9.7 7.0
28 9.6 7.2

. 29 9.9 7.5

30 10.3 7.8

31 10.6 R.0

32 10.9 8.3
33 11.3 8.5

34 11.6 8.H

35 12.0 0.1
36 12.3 9.3
37 9.6
38 _ 9R
39 | 10.1

- - - - - _ _ _ _ _ .
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T ABLE 3.7 OAILY STATISTICS ON TEMPERATUWE AND SALINITY

FOR RIVER LARVAL, SEDTEMBER 1979. AUGUST 1941.

WATEA TEMPERATURE SALINITY
DATE MIN MEAN Max N MIN MEAN M%X N

--............................----...................
12SEP78 26.0 27.0 27.6 72 8.2 21.6 32.0 72

24SEP78 23.0 24.7 26.0 72 16.0 26.3 31.0 72

la0CT78 19.3 20 4 21 2 72 15.4 25.0 31.2 72
2AOCT76 17.0 18.8 19.7 72 16.0 27.7 36.0 72
07NOV7A 17.0 17.4 18.0 72 18.0 27.5 31.0 72

21NOV78 16.0 16.8 17.0 72 16.0 28.0 35.0 72
05DEC78 15 0 16 2 18.0 68 20 1A.9 30.0 68
180EC78 10.0 10 8 12 0 32 6.0 19.0 30.0 64
04JAN79 8.0 8.6 9.5 72 0.0 11.3 22 0 72
16JAN79 6.0 8.0 9.5 72 0.0 8.5 24.0 72 g
loJAN79 6.0 6.9 8.0 79 00 6.9 26.0 79 g
11FE979 4.5 59 70 80 0.0 14.4 29.0 80
27FE879 7.5 8.9 11 0 78 0.0 8.4 28 0 78
13 MAR 79 11.5 12 4 14.0 80 0.0 5.6 27.0 80
27kAR79 13.0 13.8 16.0 80 0.0 9.8 26.0 80
10APR79 15.0 17 1 19.0 77 0.0 7.3 29.0 77

24tPR79 15.0 20.1 22.0 79 10 14.1 28.0 79 E
n8MAY79 ?1.0 21 6 23.5 71 4.0 15.1 24.0 71 3
22HAf79 20.0 22.6 25 0 72 0.0 8.1 25.0 72
05JuN79 22.0 23.5 25.0 64 10 13.8 25.0 64

19JUN79 23.0 '23 9 26.0 72 0.0 10.5 23.0 72
03JllL79 25.0 26 1 28.0 72 4.0 16.7 26.0 72
17JhL79 25.5 28 3 30.0 72 12 0 23.5 30.0 72
31JuL79 28.0 28.7 30.0 64 3.0 15.6 28.0 64 R
14AoG79 P7.0 27.4 28.0 36 10.0 21.9 32.0 36 E
28AuG79 27.0 28 1 29.0 72 14.0 24.6 33.0 72
11SEP79 23.5 24.7 26.0 36 0.0 6.6 32.0 36
25SEP74 22.0 23.0 24.0 36 4.0 14.0 31.0 36
230CT74 21.5 22.4 24.0 36 9.0 14.8 31 0 36
0640V79 16.0 16.9 17.5 36 6.0 20.3 30.0 36
20Nov70 14.5 14.8 15.0 12 7.0 10.7 16.0 12
OEDEC74 10.0 11.7 14.0 72 0.0 12.1 28.0 72
02JAN80 9.0 10.6 12.0 36 20 16.9 28.0 36
15JAN80 11 0 11 1 12.0 36 0.0 12.3 20.0 36
29JAN80 8.8 9.8 11.0 36 0.0 9.8 30.0 36
12FEB80 5.0 6.0 8.0 36 2.0 11.1 29.0 36
26FE980 8.0 88 10.0 36 0.0 10.3 28.0 36
11 MAR 8n 8.0 9.5 12.8 36 0.0 5.2 20.0 36
24 MAR 80 12.0 14.6 17.0 36 0.0 7.1 24.0 36
09APR80 17.0 18.1 14.0 16 0.0 1.5 14.0 16

22APR80 17.0 17.8 P0.0 36 0.0 11.1 25.0 36 3
05MAYSO 19.0 20.4 22.0 36 2.0 15.0 30.0 36 g

I!
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TABLE 3.7 (CONTINUED)

4ATER TEMPEDATURE SALINITY
OaTE MIN MEAN MA( N MIN MFAN Max N

..--....------..........--....-----------------------

I 20 HAY 80 23.5 24.9 26.3 36 7.0 22.3 32.0 36
03Jt,N80 75.0 25.9 27.0 36 3.0 15.6 30.0 36
17JUN80 22.0 24.9 26.0 36 14.0 24.0 32.0 36
01Ji>L60 ?6.7 ?7.3 29.0 36 9.0 20.1 24.0 36I 15JUL80 29.0 28.4 29.0 32 10.0 21.9 32.0 32
29JoLa0 0 12 0 23.5 32.0 36. . .

12 allG80 ?6 1 29.0 29.9 36 14.0 25.8 33.0 36
26AoG80 23.0 25.3 26.0 36 24.0 29.5 35.0 36
095EP80 27.2 27.8 28.2 36 22 0 30.6 35.0 36
235EP80 23.0 27 1 28.0 36 19.0 27.6 32.0 36
660CT80 21.5 24 1 20 0 12 12 0 22.5 29.0 36I 210CT80 20.0 21.1 22.1 36 12 0 23.2 32.0 36
05NOV80 16.0 16.8 18.0 36 14.0 24.8 32.0 36
19NOV80 10.5 11.7 15.0 36 14.0 22.8 30.0 36
040EC40 9.5 10.4 11.5 36 11 0 22.4 32.0 36
190ECR0 10.1 10.6 11 2 36 10.0 21.3 32.0 36
OSJAN81 50 58 7.0 28 0.0 12.1 26.0 28

I 11JAN81 3.0 41 5.0 28 2.0 13.6 26.0 28
27JAN81 6.1 70 7.6 28 6.0 21.6 32.0 28
12FEB81 5.0 6.1 7.9 28 0.0 13.5 28.0 28
21FEB81 9.5 10.1 10.5 14 0.0 10.0 22 0 14
11HARS1 12.0 12.4 13.3 26 0.0 13.9 28.0 28
234AR81 10.0 10.3 11 0 28 8.0 20.3 32 0 28
63APR81 14.5 15 2 17.0 28 4.0 14.4 26.0 28

I 16APR81 17.0 18.5 19 1 28 8.0 21.3 32.0 28
29APR81 18.0 21.2 23 0 28 14.0 22.A 32.0 2B
09MAY81 17.9 19 3 18.8 28 18.0 26.5 34.0 28

,

15 HAY 81 21.5 22 3 24.0 28 12 0 23.5 31.0 28I 21 MAYS 1 20.0 20 4 20.5 28 13.0 22.9 32.0 28
10JiiN81 18.1 27 5 29.9 28 4.0 15.9 30.0 28
1AJUL61 28.2 28 8 29.0 28 12 0 23.9 34.0 28
10AUG81 77.5 28.3 29.0 28 5.0 16.4 26.0 28

I.

I
I
I
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Table 3.8 Results of ANOVA and Duncan's multiple range comparison for

winter river larval fish. September 1976 - August 1981

SPECIES CROAKER

Year ***

Duncan's MR _,_

for year 80 81 78 79 77

Week ***

'

Duncan's MR _

_12 9 13 10 11 16 7 15 4 8 14 6 5 17 7 Jfor week

Depth "*

B>5

Station *'

Duncan's MR _ _ _ .-

for station 34 41 37 27 25 18 21 24 11

Log 1.553
>

O.376' ' '

2
R 0.652

SPECIES FLOUNDER
|

Year ***

Duncan's MR __ _ . _

for year 79 73 81 77 80

Week "*

E
Duncan's MR __ _, _

for week 13 12 14 15 11 10 9 8

Depth ***

B>S

Station ***

Duncan's MR
for station 11 24 41 27 25 34 18 37 21

Log 0.317
,

S' O.326

R 0.671

NS Not significant - p>.05
.01 < ps 05*

.001 < ps.01 g**

I p1001 g***

3-42
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Table 3.8 (continued) |

. SPECIES TF )Y

Ycar ***

Duncan's MR
for year 80 79 77 78 81

g . , , , . , ....

Duncan's Mk ._. . _..4

for week 13 14 12 15 16 11 10 9 17 18 8

.,,,t, ...

B>5
'

Station "*

. _ _

Duncan's MR - . ___ . _ _._..

for station 11 24 ?! 25 27 10 34 37 4)

Log 1.324I 2
5 0.121

W 0.707

SPECIES MULLET
'

Year *"

Duncan's MR . ._

for year 81 79 78 80 77
i 'yeen see

.,~ g Duncan's MR -- __.

g for week 13 14 12 9 11 15 10 8

nepth ***'

5>B
,

StatFn ***

Duncan's MR ~

for station 24 11 21 25 34 18 41 37 27

| Log 0.325
2I S 0.165
2R 0.566

NS Not significant - p >.05
.01 < p s.05*

.001 < p s.01**

p1 001***

3-43 -

-



- _ _ - _ -. _ _ __ __ __ _ _ . _-._ _ ___. . _ . . _ .

.

|
Table 3.8 (continued)

.rECIES MENilADEN

Year ***

Duncan's MR _ --

for year 77 81 78 79 80

Week '''

Duncan's MR _

for week 16 15 17 14 13 18-

Depth *

S=B

Station ***

Luncan's MR . _ _ _

for station 41 34 11 24 37 27 18 2) 21

Log 0.965

S'? 0.326
2

R 0.671

i
SPECIES BROWN SHRIMP

Year '''

Duncan's MR
for year 81 79 SO 77 78

Week ***

Duncan's MR _

for week 16 !$ 19 17 18 14 13 12

Depth ***

5:. B

Station ***

Duncan's MR _

for station 11 24 21 18 25 37 27 34 41
|

Log 0.618
2

5 ,,733
.

D.# 0.704
*

_

NS Not significant - p >.0) g
.01 < p < .05 g*

.001 < p101**

p1 001***

|
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Table 3.9 Results of ANOVA and Duncan's multiple range comparison
for sumner river larval fish. September 3.976 - August 1981. II

SPECIES SEATROUT
,

"**Year

Duncan's MRI for year 81 80 79 77

lWeek ***

Duncan's MR ._. -

fee week 13 14 16 12 11 17 T3 13 10 Tf 20 fl

Depth ***

B>5

Station ***

Duncan's MR ____ _

for station 18 37 25 11 27 41 34 24 21

Log 0.770
2

5 0.294

R 0.381

SPECIES ANCilOVIES

***Year
Duncan's MR _ _ _ _ .

for year 80 77 81 79

Week ***
,

Duncan's MR
for week 14 15 13 16 12 11 17 18 19 10 20 21 22 F

_

Depth ***

B>5

Station ***
,

Duncan's MR ._. _ _ _ _ . _ _

for station !! 18 25 27 24 37 21 34 41

| Log 2.407
2

5 0.236'

2
R 0.822

I
NS Not significant - p >.05

.01 < p s.05*

.001 < pi.01**

p1 001***

3-45
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Table 3.9 (continued)

SPECIES Goblonellus spp.

***Year

Duncan's MR ,,_.

for year 81 78 80 79 77

'''Week

Duncan's MR
-

for week ?22311208242510721913131261416181719

I*Depth
5>B

Station ***

Duncan's MR
for station 11 24 21 25 18 27 37 34 41

Log 0.364

5 0.199
2

R 0.441

I
NS Not significai t - p >.05

.01 < p 105 |*

.001 < p i.01 m**

p < .001***
_

5

5

I
I
I
I
I
I
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I
I Table 3.10Results of ANOVA and Duncan's multiple range comparison for

river larval fis''.. September 1976 - August 1981.

I
SPECIES TOTAL FISH

Year ***

'

Duncan's MR -- ._.

for year 80 81 77 79 78

Week '''

I for week
Duncan's MR

___22 21 23 20 24 19 23 26 13 18 16 12 14 15117210911473863
~

D ***

I epth
D>S

Station ''

Duncan's MR , _ _ _ _ _

for station 11 24 18 23 27 37 34 21 41

Log 2.560
2

5 0.186
2R 0.719

I
I
I

I

I

I
I

I

I
,
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Table 3.11 Duncan's multiple range test for varlable length by midchannel station and

month - September 1980 to August 1981

CROAKER
1980

5tation: 18 25 37 34 41

Mean Length: 13 .10.5 Iq.9 11.1 11.3

E
Month: 9 10 11 4 12 1 3 2

Mean Length: 6.6 9.3 10.3 11.5 11.6 12.0 12.4 12.7

1981
Statio7ii~ 18 25 41 37 34

~

Mean Length: 9.7 10.1 11.1 11.1 11.3

Month: 9 10 11 12 1 3 2 4

Mean Length: _6. 9 8.2 10.7 11.3 11.7 11 8 11.8 12.1
.

I FLOUNDER
1980

| Station: 1R 25 41 34 37

; Mean Length: 9.5 9.7 11.2 11.3 11.4_
1

Month: 12 1 2 3 4

Mean Length: 8.5 9.5 10.6 11 6 12.7
1

1981
Station: 25 -34 18 41 37

Mean Lengths IJ .5 11.2 !!.4 12.0 12.0 g
E

Month: 12 1 3 2 4

Mean Length: 9.0 10.5 11.7 11.9 12.8

1

SPOT '
i
| 1980 '

Station: 37 18 25 41 34
Mean Lengths 11.9 12.3 13.2 13.8 15.9

I
i Month: 12 5 1 2 4 3

|
Mean Length: 8.7 10.2 12.6 14.5 14.6 15.7

1

1981
Station: 25 18 37 34 41

Mean Length: 15.9 16.5 17.9 18.2 19.6

Month: 12 1 2 4 3 5
Mean Length: 9.0 13.8 17.2 19.9 21.4 25.0

3-48
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Table 3.11 (continued)

MULLET

Station: 18 34 25 37 41

Mean Length: 21.0 _ 21.1 21.7 22.0 23.0

Month: 1 2 3I Mean Length: 20.7 22.2 22.3

I 1981
Station: 37 25 18 34 41
Mean Length: 20.9 22.7 22.7 22.7 23.2

I
Month: 1 2 3
Mean Length: 21.9 22.1 23.2

MENHADEN
1980I Station: 41 18 25 34 37

Mean Length: 23.2 23.7 24.3 24.5 25.5

Month: 5 4 2 3

Mean Length: 22.3 22.7 25.7 26.5

1981
Station: 18- 25 37 41 34
Mean Length: 25.9 26.1 26.7 27.1 27.1

I Month: 4 2 3
Mean Length: 25.9 26.9 27.0

BROWN SHRIMP

1980
Station: 25 37 18 34 41I Mean Length: 10.5 10.6 10.6 10.8 11.2

Month: 5 2 3 4
'

Mean Length: 10.1 10.5 11.0 11.6
-

,

1981

i Station: 18 34 37 25 41
- Mean Length: 10.0 10.2 10.3 10.6 10.7

Month: 5 4 3

Mean Length: 8.9 11.1 11.1

3-49
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Table 3.11(continued)

SEATROUT |m
1980

Station: 18 25 34 41 37

Mean Length: 5.0 3.3 6. 8, 8.4 8.4

Month: 5 8 6 7 9

Mean Length: 5.7 6.4 66 6.6 9.12

1981
Station: 18 25 41 37 34

Mean Length: 5.3 5.5 66 7.2 M

Month: 9 5 8 6 7 10

Mean Length: 4.1 5.5 6.5 7.8 9.3 13.0

I
ANCHOVIES

1980
StatlEs~ 18 25 37 34 41

Mean lengths 11.4 12.5 14.7 16.9 18.4

Month: 5 6 7 8 9 4 10

Mean Length: 7.9 10.2 13.6 15.7 13.8 20.1 20.3

1981
Station: 18 25 37 41 34

Mean Ler.gth: 12.6 13.4 15.l_ 16.1 16.5

Month: 4 5 6 7 9 10 8 E
Mean Length: 7.9 8.9 9.6 12.4 20.98 21.4 21.9 E

PINK & WHITE SHRIMP
1980

Station: 37 18 34 25 41

Mean Length: 7.3 7.5 7.5 7.7 7.7

1 Montn: 6 8 7 9

Mean Length: 7.3 7.4 7.6 7.9

1981
Station: 18 25 34 41 37 |
Mean Length: 7.5 7.7 7.8 7.9 8.0 m

Month: 7 8 6 9

Mean Length: 7.5 7.6 7 . 7_ 8J

I
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Table 3.11(continued)

Gobiosoma_ spp.
1980I Station: 18 3 'e 37 41 25

Mean Length: 5.5 5.7 6.0 6.3 6.8 )

Month: $ 6 7 8 9 10

Hean Length: 4.0 4.9 5.4 3.4 9. 3_ 9.8 !

I
1981

Station: 18 25 37 34 41
Mean Length: 3.4 5.6 5.6 6.0 6.1

|

Month: $ 8 7 6 9 10I Mean Length:
,

4.3 4.5 4.7 5.1 $.3 10. 2__
'

,

Goblonellus spp.

18 25 41 34 37I 5tation:
Mea- Length: 9.3 9.3 9.7 9.9 10.1

Month: 8 7 6 3 10 12 9 4 11 5
,

Mean Length: 8.0 8.1 8.7 9.3 9.3 9.9 10.0 10.6, 10.9 11.1

1981
Station: 25 18 34 31 37
Mean Length: 9.5 9.5 9.6 10.0 !!.0

Month: 7 6 9 11 1 *4 3 3 10 4 8

Mean Length: 8.0 8.3 8.9 9.5 9.9 10.1 10.2 10.5 10.9 15.0

I

I

I
3-51I
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Table 3.12 River Larval Trend Analysis, 1976-1981 )

I||

|MEAN SQUARES

Linear Deviation From Change
i Species Trend Linear Trend _ Error Per Year |

|

'

Gobfosome app. 0.05614 0.01043 0.0156 +20

Creiker 0.10826* 0.0364 0.01451 +27

Sestrout 0.02663 0.00308 0.01051 + 1 'e

Brown shrimp 0.7501 0.02573 0.02230 +22

Mullet 0.05371* 0.01135 0.00838 +18

Total fish 0.02692* 0.02936** 0.00354 +13 g
Goblonellus spp. 0.02977* 0.00394 0.00368 +14 E
Pk. & wh. shrimp 0.01106 0.08403 0.2365 + 9

,

'

Anchovies 0.00171 0.05496* 0.01040 -3
l

Spot 0.00006 0.01452 0.00698 + 1

| Flounder 0.02928 0.08593** 0.01192 -12 !

Menhaden 0.02815 0.05615 0.02795 -12

i

| * Significance level o 0.35 .

| ** Significance level = 0.01

, .
E.

:

' I
.

I
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Table 3.14 (Continued)
Station 25 Round 3

Bay
Source .l f Anchovy Croakor Flounder Menhaden Mallet Pinfish Spot Total

Set 5 * ** NS ** NS NS * **

Duncan's MR 341625 436512 134265 421365 412365
_

Series 3 NS NS NS NS NS NS NS NS

Duncan's MR

Set * Series 15 *** NS * ** NS NS * NS

Depth 4 *** *** *** *** ** NS NS ?**

Duncan's MR 75931 79531 97531 57931 79531 7 % 31
Y -

_ :_ -
__ _

_

E
Set * Depth 20 NS ** ** NS NS N N N

Series * Depth 12 NS NS NS NS NS NS NS NS

MSE 60 0.2751 0.1301 0.2247 0.3166 0.5632 0.2508 0.1753 0.0772
y *c+ *** cc-* *** NS ** *** N

R 0.8.213 0.8052 0.7883 0.7512 0.4668 0.6699 0.7405 0.7802
i,og 1.1089 2.5182 1.7444 0.8585 0.9443 1.8104 2.4104 3.0078
R 61.3705 613.9077 154.1524 28.3184 23.7274 137.0839 509.9487 1550.4321
G 11.8499 328.7615 54.5137 6.2194 7.7963 63.6249 256.2764 1017.1224

MSE Mean Square Error
NS p > .05, not significant F PR > F

2* 0.01 < , < 0.05 R SSR
** 0.001 < p < 0.01

_
SST

*** p < .001 1,cg I,og Density Mean
'4 Density Mean
G Antilog (Log) - 1

IN m M M M M M M M M M M M M M W m M M
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September 1976 - August 1981.

I!
3-88

5
.

- _ _ _ - - _ _ _ _ _ - - - _ _ _ _ - - _ _ _ _ _ _ _ - _ _ - - _ _ _ - _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - . _ _ _ _ _



.

I
g

I
SPECIES = TOTAL FISH

I x-oey
10000- o-Night

NI '"**~k .m W '1ee _

1981

10 -

.
, ,

0

1000 -

100 -

1980

10 -

M
EO
A

. N 1000 -

ND 100 -

E 1979I N 10 -

S
~

Y 1000 -
'

b- -~
100I -

197810 -

-

1000 -

-
100 -

1977
10 -

0 ~

''i i'i i i.i,,,,,,,,,,,, ,

S O N D d J F M A M J J A
. E C 0 E A A E A P A U U U

P T V C N N B R R Y N L G

WEEK

Figure 3.23 Mean density by analysis week for river larval fish program, total fish,
September 1976. August 1981.

!

3-89



'
.

I
. .

2.00 - 2.00 -

SPO7 CROAKER

1.181.M --

1.54 1.1L0 .-

I\,
ytas - , , _ , 'g1.25 g-

,x 51 a-

[ 1.00 - / ~ 1.00p -

} e,/ g / a

1 .7s . s g / ,7 s -,

\ /
' - ss

.S0 - Y A0 -

t '" IN a

8
f

j
N g/ g

25 -25 .

I I I I i 1 I I 1 I I I
, 0 -=

73 74 74-78 7578 7677 77 78 76 79 FM4 747% 75 78 70 77 77 78 75 79 -

Yw Yes

2.00 - 2.00 -

8HntMr FLOUNDER 4

' 7s - 1.75 -
.

1.so 1.50 -

!
.2s -

"' E
t

! .rs E
t

-

.

o a

y 1.00 -6 1.00 -
,,

k.'

.. .7. - T ,- 17 -

50 - f\ /.so -

N / ,/ ,s :-s
N' 2s 's-g/.rs ---

C' - I I t i t t ! t tI ! I 0
T574 74 73 7S76 7 & 77 77 78 7&76 7374 7475 7578 76 77 77 75 7S 79

yw Yes

B - Bottom
S - Surface

Figure 3.14 Mean density (as logjo [ density + 1]) by surface / bottom for selected
specie 7,1973 - 1979. Bottom greater than surface

I
3-90

I..



_ _ _ . - .

I

,I
2.co -

MENHADENI L75 -

' L5e -

y us -

,I I
gtoo

-

4
assq *

s' N* s 's

.So -.

I .re -

I 1 I I I I

I ,
73 74 74 75 7576 76 77 77 7e 73 73

Yse

a.co -

I MULLET

L75 -

B .. Bottom
S - SurfaceE.

g tso -

tn -ng y
E s

p,too -

| .7s -

= ,

4

.so -

#. /,
.. -

^ 3
/ /

I_
L s - -d - -a* i f

e
n.74 74 7s 7s.7s 7s.n n.7s 7c.n

Yow

Figure 3.25 Mean density (as log 10 [ density + 1]) by surface / bottom for selected'

species, 1973 1979. Surface greater than bottom.
,

rI
3-m,

- _ .....--...__ . - _. . .._.. . .. . .. . . . _ . . . . .



I
<

l i< 0=o

h -i32h \'' ' ~ h h j
" # 5 ,- (LE'

,- (,,,.,,..# %
'.

: LWD

N(%
r

742!<
-

's,:,, ZO>
,

' %, -CUL

h - )3J
'

{ ,.,3~~~~ I -I4>*
j

0 .t4g y a_

..

c3y gE ' . _ - - < ,

- 7<Z!2y ', g,

,/'0 -0W0

H ( ! 00)-
U ,- --- --- ~ ,,

f - (36

0 .#''' a - )32
'

|' (LE( -

' LWD*
:s, a a-

I ,, s -74Z@ g_,
:

) :20>,''' - N icyg |
| 1 I I I I I I I I I I I l~

.

G
| 0 0 0 0 0
l 0 0 0 G G G G B G

G B G G G G G G G G G G G'

QQ00 - e ee e ee e ee e e e

l IW4Z OWZ2Hi+

j Figure 3.26 Croaker density fluctuations in resoonse to the freshwater flow in March,1980,

I

3 92

5
.



. . . - __ _ . . _ __ . _ . . . _ . . ~ _ _. . _ . _ _ . _ . . ._.-

'

E M M M- M M M M . M M M

i

2!
T, SPECIES-ANCHOVIES
a

P
w
-4

_

y . ~~ -.- ,

< -
'N'%'%.' /./'R 3.00-

r -

Q
-

- s~
_

m - X
[ 2.75-
, -

N L : x
'

& O -

= G 2.50-
B 1

- x
<-- 0

~

x-**
.

y 'cn D 2.25- -

8 f h' 2

a 3
~ /,

-----

s,N
,~.' '-

T -

,'.-

:( I 2.00-

e Y
-

,,

,~-
.,.

y
b

.
4

,

5 1.75-
> -

C -

p -.

n -

1.50-m
c -

3 . i i i i . .

77 78 70 80 81

YEAR

t



n
@' SPECIES-GOBIOSOMA
,
a
w
. .

tJ -

w -

2.2- e
a . '/,/3 .

?. : s,-
3, . *' -. :a
3 . ' ,X2.0- ,/ -a
m
v .

- ~ ~ ' . ' ' -P L
.

-

3. O I X
< - t

a, 6
.

1 1.8--

@ 0 i X,
. c. -

7 '~w a' D
. sp: a

= 51 E
.z~

i e. N 1.6-
.

,~<

! W I 5 /', -
' r S

v T -

.'
/

8 Y - ,-
-

g ~

,e'g 1. 4-
, -

i :a
' W
l u

.

l as
.

-

' :-
* 1.2-> :
C
g 4 5 5 4 5 &

w
n 77 78 79 80 81
_.
W YEARm_.
o

L

;

>

__ .-



- M M M M M m M 4 - m 'M M .m M M M

2!
2, SPECIES = PINK & WHITE SHRIt1P
m

."
tJ -

w$ . ' , - ,

o -

'- ;5' 2.00-

_

,._~~~._

s

, ,-z
4 :
*

.

,

-------
' ,

,

x
i.75-,

-:r
'
-_.

L
-

3
t) O

-

-

4 G 1.50-o - x X
m 1
"w O

~ ~

, m -

s - x Xe
y D 1.25-u
e. E -

'" s :-

' , , _
- - - - - ~ _ ,

%' S -

/,
#,- N

s'

,' %
'P. I 1.OO-
@ T -

cr Y
~

* /',e
-

g 0.75-
. ~ -

0) -

e+
O

_

> O.50,C

k 1 g a 3 3 " I

C 77 78 70 80 81
m
02 YEAR,

,,,

f

i
I



,

2!
T
3 SPECIES-SEATROUTI

! w
'.W

|

1.1-us - ,

$ -

,/
'

/
4 :
8 - ,''
. . #',/
3- 1.02

s'/9: X
4 L :
a - 'ss O : ,-a. g .

| 1 e02 #
_ .

'
-

05 g
"'

p :-

'8 E :w

6 2 N O.6 -
f'

-
" ' ~ ~ ~ ' ~ ~

h"
w g : X

I : x.
T - ' ' ' ' -G y :

''
M O . 7-~ / :-o -

> : -
c - a-

f
N O.G s'
g i i i i i i

,E 77 78 79 80 81
.

YEAR

,

___ ..



W - M WEB m SIR m m um m. 5W M Wel M Mut sunt m aus e

e
3 SPECIES = CROAKER

%b

b 2.25. ,

c) . , ,-
8,

.

o . ',/ ",f 2.00-
; -

' - - - - - - - ~ - - - - - - - - - ~ ~

, , *

-

<
= Yo

L .

3o 1.75-
o G -

c. -

9= .

x3 0 . *
Y .E 1.50-<
e e. p -

u . .
* C -m N - - - - - ~ . _ _g

v T
.

,./_,.-S 1.25--
~
3 x . x

2 y : /,/ ', '" 1.GO-
n -

,-c> -

./
O

.

P O.75
. . . . . . .

; y
,n 77 78 79 80 81
a
e YEARm
"
.

I

:
I

I

e



- - . . .

21
2
3 SPECIES = BROWN SHRIMP
w
-w
" t.25-

:cn
-

,-4
o :
g .

.-

,
m - ' /,,,.

t r
'

_. 1.005 ,-
| 3 -

/'' .u L -

____-
',

'--s

z* O -

! % G E - ~ ~ . _ = - 3XC 1 0.75--re
o 0 -

u c. -

a

@ p f Xe
to u E

-

.< ~

xe. N O.50-~* s.

%' I [ , _ _ - - - - - - ~ . _ ,,

| V. T -

, ' ' , " -| g Y : x
O.25i| tr

1 o
' : f"'-

|

.
/,* .a

- O
- '**M

@ *
p *

~ . .,
o 0.00-
) i i i e i i a

C 77 78 79 60 81g
n YEAR tm

| e
Co
"
.

.

|
.

1

L

'



= == == == mr == = = rm == == == == = == - - - um

~21
SPECIES -SPOT

$.
M

^

w _

W _ ,

v
. ,e -m

*' -

%_%_x ' , .
o 1.8- s'
,

- _

,
-

% ~ __'- -._.____.',.#a
-~

$ 1.7- x
3

-

O. _

Le,

g o
_

_

1.6 d
J G
5. I" 4 xw g 4 -

-

e w
e o _

} D 1.G- x g*

3 E -

Sif N _

s . X-

6 I 1.4-
c"n T -

_

.,,,e"-
^' %

$
-

/. ~N-
F i.3- .

s : - s--

' s'~= _

s'_

'c0 1 21
i a a e > >

h*

77 76 70 60 SI

YEAR

_. _ _ _ _



,

3 SPECIES-MULLETT .

I5 |
* O.8- *.w -

,a - '

- +
,* ', -

'

E- O.7- ,f i
-

W - /* }n - p
-, -

,'',
-

7 0.6- r

e - ,,-
~ ,s yC L : .-

I G b _ _ _ _ . ___

~~~~~,
'.3 O O.5-

I
s 1 -

E O O.4-
t 5 -

X !w
!: ;

-
o -.. D

$9 E O.3- !

3 N :
s - x*

3 -

I O.2- "
X - .

,a , ,.
,,_

.

T - i
,

y -_.

o -

1u O.1- ,,-c3 -

/,
,

<

-

\v : '

's '' ,-> 0.0- *
-

c -
t

E : ,-
'

$ -0.t' .' |e . . i a e a .

3 77 78 79 80 81 !

YEAR t

i
>

b

(

h

a

f
.

f
1
L

EM M M M M M M M M M M M M M M M M M M !
i

__ _ __ _ _ _ _ _ _ _ _ _ _



u 4 ...a-... - a e _ ----a=.-----su _h. -sn- 1.---..us._. ._r_s -

B

I
I

-

I
I

X
'\ / h

'

I '\ /

/
'

\ /[ \ /
\ { / 8x -

'I \ ( |
i /'

U

I e f
l

*$8 a* -

| d >

A
i,

.

w

Y t, |'' \ Rx -

s
,

/ \| | .

'
.

/ ! \.

| ,/
.

s
i x \

S
-

I
i .

|3 I I ', g g g y 3 I 3 E

88 o o m. of 9| : : : i o o a

.JOO-G OWZMHb>

Figure 3.35 Flounder river trend analysis, September 1976 to August 1981

I
3-101

'

.

. -



t
,

m
p' SPECIES-MENHADEN
2
W
'w -

m - .%

s:
~

'N.,'
3 1.50- ,-

n.
-

_ N ~~
- -

' ,
~g - ~.

-

a
2 -

& 1.25-
2 L

~

X x !

'c 0 - __ x
@ G -

o- 1 1.00-

.n O :w
g -

x
-

.
-

D -o .

F E 0.75-"

m N - Xg . - - - - - ~ ~ ,

' , , -
N '

,'
E I ~_ '

h T 0.50-
4 Y - s,'s'

: s,.e
-m

o) O.25-
G

_

> .

C

$ 0.00
. . , , . > 5

To" 77 78 79 80 81
as
." YEAR

ES M M M E E E
..

. . . . . . . .. - ,



.

N M M M M M M m M M M M M M M m M M p-
,

_n.
T
3 SPECIES =GOBIONELLUS
W
.
hs
9

-

,*,/.o - !

o . ,

Z - e',e |
3 0.0-

I
1 - -
-- .

,/,- !F. -

- x

L __

_ _

' -
;
,

y O.5 7' _______
,

~

T O
4 G K

! :* 1 0.4- t

Y 3 e - X iJ

- o. - .

tO es
b8 3 D .- !

$ E O.3- x
e. N ~ X

S
- ,,s

- -- -- .
? ;

W I
~ /"',,"'.

!

3 T O.2- #
@ Y [ ,/ |;

'cr a-
I [ ,/

G O.1- ,- |
'

~ - 1

C) .
!

i
, O [
| P o.oH. _ . . .. . .y
I 77 76 78 80 61

_.

| @ YEAR
.-,

| '

!

,

!
i

.

I . [
,
1

i
_ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ . . . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ . _ .



. . _ _ .. ._. . _ . - - - - . . - - - . - . . . . _ - . . - - . - . _ . _ _ - - _ . . . . . - . ...

I
I

.

I
I.

x
., i a

!\
s I
s f

\ I |ix | -:
\ II

M

\
I, e

J X -G <
4 { b W
b >i

\

B . \
U i ; II y s -mW

~

h | '\
"

m
/ \ 5
/ \

l '

i x1 '\ |_~
5

1

I-

g , iii.>>g i . . 3>>iisi>>iginviiiei'liisisii'il
W G W D W D

N.
O N W N.

O
. . . .

M M N N N N

JOO-Q oWZMHHF

E
Fipts 3.38 Total fish river tre.1d analysis, Septemkr 1976 to August 1981.

I
3-104

5

_ . . _ - . . . _ . _ . . - . . . _ _ . .,



-

I
,

I
I o

4 -Ng
'

I -

O
$ %e :.x W.-O

I n

/ .O
pY, -o 9E~ g

I rg!itg,w4g y g % . g ?|g g g g .y. W&p.
.

;;ppp; 'g19gg7 .

%?/dg;pg,k"h|44y|{,fi[h%gif'55 s.4 ' . 3. ,. tg. ., M:~ @
9p 2.,t6i|$.>;Q| :w

3g:rp!? +7m u
y @p -8,M ;3 , G " rr c - :

w

?,i|f i hQ !?%N gWep&}I0' %%&5|} G 'h;Q | D@: O. NG .I ,$
.

$N, h
f%}hp}Nh|'i3

P'sppig,fbyg$ I .jn L
'fg R /do 1$

f;fhi)pff)/;dP:*
2 c

IN ,

1CK -, 1 3
'

u$)p!@Cp:fre&a :'7 S ' -

,

T : *1D
5 i.jgr3 p ensApi;f, iA?R

,,

f ? 5 -

,
. m . , -

0 : 0 1'

O +

I3 - ,,#: I -

2 <
g x: 4

: W' -

. M ;sh, o
O y

le :G
.

c: W 1.

.ry 3, var
-

Ag ,e..

IR ye_ f ~:Mp;;c .. .,

i ggi -

r

sm,5?h if EQhhklh
' '

Iy &an - s i z

4 1' |o $W\
-

\ 4I ? b
'* '8 5

. -93\ *|
a

| ga g
a/

-

J
.Q-j,

!
.

'O'

I a. ....i. i.ii. . ....i ...i

f d5 $d9 9 9 $ $
5 " ~ : : e e a o

'

301.1. r W r o. W e < r o m tu HZ O

| Figure 3.39 Discrete depth sampung temperature profiles .1981 (Sheet I of 5),

|g 3-105

: E
|



_ _ _ . _ _ _ _ . _ . . __ _ __._

i

I.
I

I
C

-v
4 N

4- f.

w. O
N 4 'M

N Wa k |. G.

f3 -N C1 3
M'' '}4/ h

N

f|fG'g'q'/T |
[f ::;? O b ? p f # M .}% ^,% K Q @[ m;,. 7 9; J u + %

.OfQp %4Q fit f~:%zfMMQ ,5 N '' C .3 < d. ;% }- g

. w % p w!'$.G.a: g:;b k r yg .$ M.
; m ;,3-

w p n t, ),,ff,;t,, . g ., ~ , 4. ;.gn m

y fp . ; N%p.w v
, a?sy> P, i b + q.q t.k 4 st ,,

}rgwdN g Q $ ff,e;c,.f k|P) y d @ ?. ;Q.;Q,1Q[jyYMQ|,.; o
a. 9 9 ,4,g3 3

y 'J|m,$.. . , .1*||Q
.r n

rp,

4 e/Aw - CDp f;;
., a :J u .r. gj,y.y ,g ic h.c ,.A

s-~ qyt .

. $. ,A v W" e 4 , p.y.o gy,;m,p ,4,
; .g in. ( g p:4 :,A,w ,_g.,, guA 2

_a;qh :, l eg,y;y,p f ,g
ms- ,

,9 ;< .y 4y,N ..e . w.
ppg u ur s ' * ) 73 9 Q'? 'g. |,e w

..

k$g ijvd 3

. . Y- I i

& k- b l 'h s r,p?- e; &.g,y -
;

- O#

, . -
g f z .ia m

N, .a t. '- o

O t.h(3
-

:3 h{? $
-

g '

y-O.:t- v
j ; .

J -b-C
3.~

" :
O Ay y

f . : E -+,p' -'

o ;g 9
i < s am*

g 4,y .

. J : G M f g-

4 {

! .

i"

. . ,,

2 f[ j i DI I ! I MI fie [
"

My ; ,y . . - :. eo y .
. .

JA .' %:)$$! b .w ng
.W s ,, - , .

o.

/- *-c ~~(
-

RW . g *~ % ~}> + F ' Q O
,,

'1 [3 / / e
3.

"" - f| ;G J

<
/ W| O

|. N
s

9~N 3 (n
| h --

~
' #

;/ < ,~ ,
~N g

Jii igio g. ..i. ..g . ,j. .,.e .

G W G W G WSi 9 @ j W*z @- 2 - * - * * *

' 0 O aZ N N - -

- - - - - -

1

3011 FWIO.WE<FDEW HZ U'

Figure 3.39 Discrete depth sampting temperature profiles .1981;(Sheet 2 of 5).

I
3-106 g

_



- __ - _ __ _ _

' em.>

I
I
I o

(0
>~f

-

| / -;>
. ~

.

,.
'

$ :::.:: a- ; p" * -
. n m

O
:: . m

E
#/

, . WMy;J ,yt %;i f*f;Qh'g t'.G>y;q'n w-*y*T R f. f ?CQ' hWf* %.f?
- tfly. ;g *ra v#*yf myy

Mi./n;W:c/.fM % [ySb P 2,y W 'h+.Q $lebh
s?.|yf|%)3j(._," O T

w
gf Q fyyjr :s y g**

nfp %):Jp o
*

yf 4 ::*. : V Qn
Mrg

43,s ,u:q,cM
, [ ',:f E MI W Lfrdigd%P+ cvie,;n ,

. fes ,-u &p ;s. L
. %; 3eyg;m gg:;Jgs% w..t - - ra .,. ,,.3 un in w v

. . wh. W,p tw w - v.~ evu :,

df,f; . d

tg g%g< ; 2%(xM.:(t;
4;- : 0i

9Ww 2x;Q 4:{ n' |gf>'iQ[ne .a.aq(.N ::
;n

4 ., |pJ:.f,; e c g'g|x MI , ' p , .;f .h.f;J , y.ftdy..
, - 4 ' ggy ,; ,

yjQhQy, il;MyW
y W*WAgt n & j'gfd Q),-Qg'ra:q;: nm

y[|,
k $$fYDv,h ,Q.-! [M&fh. '

I g M p;}$,.L, &
M. O

ih b 5" N '# h

;V ,ekaa)q))? e $. $ h $'Y V h GIN V ? Wk:. M % M 6 % Q $
,

- 0 'YN
:<4 NiMN'" s

'

i* ijQ M %;10.

9 gO ;gf||dNj@g|.*ah aoH M)h5,jh
,,,

8.ap. ~ yy QTf:4
: Im.

z de 1/F i -MO w : G V1
bf: pef {m(? | D kj.Q.|y M.. [g$[aQ.,m@<%,

'

) n ;

t & ,z in, %v .w.gy)%jba ?
. b ,r e . g" 4 ( ,gg p. .O _a - p.

. . O y
,(fr ,dr 4 'MC Hq - 4n ,

IO dh
. ;

, @h i $$N8
h . , k+*

df N,,i !o 5--}48|p 'a'*6f.~
'o s

wyye 1

EC khhk ! $ ?$y
.

Ek ' Y $. $5

a , : mW '
4

:a
b .

4~
N ~~ 4 . c

'
a

' ' , . , -5 N
~ co2 -

|O >'L4(/ ' 8 W
Q i {od '4 % -

~J
E A[

. N O
..

P

8 %
' O Osc'

o Z-

9| N ,h \ *@
N W-

:ks . m
.

% G J
-

. N

E @X . oI :
V-

. .... 4....i... 3... i.. .t'i'il N.

@ W G w G. L9 G.-

i , . . .

dta > d n N N O O- -

:c o- 5J -- - - - - -

y3 a

i 3 011 t-- W r o. W E < t- D % W HZ U

Figure 3.39 Discrete depth sampling ternperature nrofues 1381_ (Sheet 3 of 5).

3-107



.-

I
I
Ie

--
s 'm.< TQ. -> <

et < # go g- ,- :

qn Aq ! Q. R
E. yy.~.y ' %y"\9

v. 4,p, :

},q.95;Q V |' pf; #!| M h f f.m.J k k'q/ry e s
%. n n

- <n .:
- . u.R . v WQ, y , f:Q

$h.{y 3 M
+- f;8-Q 14 bw,,.g p'/ .a erm. a

km% . 'h'\y%jjg [ o$ThYh'h ,

% Aw th&pq~Jy, . ' U:O s ts/y. '@ow%w:3 ~ .
w u :- o ay -ya , r .v,: g an . ~. mu n' .- .

a"(E ,uU" g(o hp#%m'.:,W. t c ef ,1 ff y T , Y P

o %p{pFNp . ! d ;b?py;r y4 . Qg L /g . A 1ty .y, a:n y .n W;aM.%q .
t '.sGr qd,- p,'

"Mec-: @. 9 . b ?hprm> p f(
+

7. 4.c ?r '*e
993 , , ; :. ; ,gw

s - q/e"./H : T & y ygK,;g,Y :,/p.p e .;g Qf A v @Mn q . . g . ' ;g: 29s
%~. MB.%w; $5f.$r[a ' >ujy'.o g${a.$,7 g2Y0

m, v .::, y V ; g. ,

S M 0) E
Sh+i@M J @ lihI;$.S ,mg -

."mb .igk, %)|, ?w-xrf f..r-if|rhfyk % fM Q.
.

npyy%.wyy.g/OffM ;DQ ' ONS.MdSM
'

x =jf
-.

.' 9 U~

$,1
,

MdE!nhIi pdfa # .: w w y&Me.n,a.w %p.w%wmg w v ., p.e .o tsa m9 m. yn ye
.

:

09 E * pf g; ?"' ,fa,j s |iggIp $4,E,.y
.n

g MgQ,f!,iNC; >%sfpgcq y.&x .u .t .! k <* ,,,7u M ify h
% %[,hp b, d @+ h1N, p [N W

w ?.ich nffa o.gJ3 '~ ' ua: dt;.b[k,PRhF$ Z

fSUh * ftQu%,:f' :' s~.kQ; d
;M MJhIN YN ypM4 Rns wQyp . .

h .t'ff_ ',&.! %,;Q&}y$w#2$,pyc,3 }o
2

'ryun p;.Jf n fry:--< 444f N J - t'.^

a . . , . '

hpdQCfa'.. gg. fiW.fridahddcQI$a - s a.%2 wg -+Qp
h%Xsd'R

...

. .J {
"+h.

@ gf' 3: G W
,a

g ,,,
-

-

--

9y ..-

~Q
,,*- '

4. g
..M /]s;$ . s

N .O E
N -o

Z ,i A / t,

\ 'c EO c--
\' H%p - -

< N :. h h>-
b 8 %g M o

W :: %
m_

e o 3x'%, ' - Fe Z

f / $*

Ni .O
/3 - r-

L M- m.7
::c/

. .O
i -o

| | i.......,.i... .. ..i.. ...i.ii.. .... i n
O W O.

W G..

1
. .

jgog,gjM N N - ~'

- - - - -
,

3 01.1. H W I D.,W E 4 H D d W HZ U

Figure 3.39 Discrete depth sampling temperature profiles .1981 (Sheet 4 cf 5).

I
3-108

$
=

|

-



_ - - _ - - - - - - - - - - - - - - - - - - - -

r.@

B

I
UTAT10N=34I .

: e.-....,4,-

5 I2 * 0~;3

.

< ..
,.. ... ..e.- -~*... 4x..

'" *-'.w
.. . -. 4 . . _ -

-. ... ..
T
E :
M : . . . . . . . . <I P
C 18.E. tN
i %: Ni

I . %
,5. - %

U :
R 11.0%
E ""'*-9 1
1 .

H
10.5.:

C :
.

.

10.0
h h

,

OI

I DEPTH

LEGEND' llME MARCH 2-3 DAY g g-g MARCH 6-0, DAY
e g.a MARCH 2-3, NIGHT 444 MARCH 5-6, NIGHT

STAT 10Nw25

.I' . . .~= - . 4 - ---. ..--4- -....---.
:

.

112.9

I T * *%E
.: %,N

%
M
P ,t.5;

s'No$6g -

. . , _ - . .w - - . ~ .g
i

R .

A
i ;
U l1.0-
R "

i
E N

.

2 YAj %N 1B.g. %_ m- 4

I
- ~.

C *

\ t .Df
"

ii '

5 7 O

DEPTH

LCOCNDs TIME W MARCH 2-3, DAY M-M-M MARCH S-6, DAYI e-e-o MARCH 2-3, NIGHT 4~4 rtARCH 5-0, NIGHT

Figure 3.39 Discrete depth sarnpling temperature profiles .1981(Sheet 5 of 5),

3-109
-

<

- _ _ _ _ --_ _ - _ _ _ _ _



. - - ._ _ .-

.

i

I!.
I

I
O

f3 -N g.

E
~x u :/'

f ._

s
> s

. ON
: -

< X
o 7 ;- tt)

/

/ i G
Y .O
/ :O g

k E~ g4s

~ :y:(M " b f.N, ^ ~~ W7 p .y ; ,a :~

G@m#i'9 ;Ti
.

*

g. 8 .,ca t. >w>
'p yp M;' ' ,(. .,i, A..,. | cy:,.; ; , , . :. o

, ~%g|J/g . ., . ' ':~ fu '<q, . , ", :n .? " ,-
.

O Cn

; : cn
,7, n?W;n&ew yr u.n W' ;e .

,-
T iVAMMff.

,

; :
'

, pq.,ys.. . $ :v,s a.,,..,., .c % g y%p ,o,,,,,w,;
%

.s 4.1 w,, ; .
.y

.
g

utm. ;.; v w;.w ;q w y+: ; n . - ; . y .; a, , , ,<.
. :; m. e~ . .

Y ' '<:

)s??|h,g g|.f.e|Q,p:f &,w$.' '' |).) ) y ,?*p )mf fb'

. $?,'.W[c,p.u;|hjh)
:o x9_

jg' k + g.; u- in ;y!;g;;^,;-+w,cn .. y.

I: mr. ggg, ; ,,q?
n p g;g+];p* d..,f*%;tN |W;; ' C';9.sV ,',u';i,% g p; < j

- %4er0 p&r.:!N,.y . '

.
g sg ,_

3 .en' M
-}h3Ry|*.<qr;,f,;;% %?.;h p % gy g>e :t hg,ytfjfup,h?-

deQ v s+1C < 40 *t,} : I

|" f # p, :o g $},n y$ j,g (f5 h f
*

Qv(C . . g. : Y1.-

*-< |j;4 $# : oy.gm a_ gy:j.')@3py~ ,7
.g ...y +

fE h $t - a

.9/y Q:v/g S ',M*q|4P
: b'd M'c.i : ouy 9y g p7a % g e

e k
V,, W ; gigycp .

-

{

?$ ?.eE w;p%yWpj.,g M
- :O )ggp ,

t. 5. % heM%q@jE ,Ami
^ 4% |e : -n

e 9%a c ".

d o

}ggr fg%@ygMgGhp;'
..

'' - $ f.h (L $'
yQg. h!|$fY ,p%

.

. 3L

|,-

-

hfkhIbsb N fhhNhb =
i $ 0 Yib\ h &$u? * NNbY *:,'$$kEU5Y8b|| Z

N|i $5Af 2$!$
&

k N a.
Y s%y .O W:

M O&/j4 : ,,

O

! h% 3 s I.

.

W
\ h) sM

'N
% J

1/ '/ ~o7.

~

E
+ ~~y~# |X|

-o
jo iiiig.. iigi.ii.g.ii.ig.i .ig....ig

@ L? Nd$ $jo N T -

M N N N - - -

* ;: a

11011 y) < .J H z H F y. Hz a. c. r

Figure 3. 40. Discrete depth sampling salinity profiles 19CI (Sheet I of 5).

I
3-110

E.
-_



-- _ _ - _ _ _ .

L

-

o:

-v

I. / Ng/ .X

,

#
>e

,

. O
<

y p

.I
< _-
Oy' % ,,

, W lh-

h'*y ,, ,- oNI k - o's
N :

ryyppg. w A.v .a. , pg|y 3
o ;- ypg ;q ;

sw ,f
- g,

I ij,[K. Q h UN,a;/:DT- M.'d S .y
3 s

- f,s,j?&., t , d,iTWr 'N
. m- ,c -m 'a. o g,; 4 ? -m

- ~ . . > ' ' b.;;. ,s,;. n+
. qg'w ';@N n,, Ryc m n > y|>~;

et.,jM. ev :: mavt? spg""v. b s:. v :~ g mqj a
ft $4 Isp4 89!! ggy-N F c) Xn

R C;i% -

z $ qi'^ i 27 . .egr|% e - O -: _ N I~'Afu ?% fM$ '
r..

. "Qf c,nUhD . Qi " *7p!45:n,MWy
hN M

'

;y

y.h y'")fIf,,, i g V1*
E y ,

h ~

- w,.;$:f'~'% .
: oq

O ;p % p 4e e z'
y 3

, ,,, J,+.-o ta3 : ,a % s $u + n .

bm J -b
; w . +.Q(- - (L

iO h j'I ,,
C: - ,

: -+s o u. ,,, 3 .e
+*9 s I -

$ &q: yv -

f ;< 1i 4
,

>g,- g;. a: 0 tofe,,g t
-

e

fdd! [y; y;-
<g

f 9 n+:'m.g
'

E $

, - -
a

I[f
"i

M L,'[ N dfi ~DjjkE o
k

D[|48(Ax
.

-

P

, m.Q{ ''kfiji- D4* Q
M ,L.

'

ws:, z,

3/i 6Awr.a'i2R - H*

g & : O 1
N \ \. 5 W-x Os D -

s'N ..sD
- N- . o o

v z% % s -

W-> s
N e< No %, y. Ws

M A I - * '
M-- x/ t3*g ;
-

<N g3 U k O
:- N

gii..i;.. igiiiiii .. .i.. .ig .

* * N * *9. 5_ g 5dN - - -

'x
3011 f.0 4 J H Z H H >- HZ Q Q. F-

Figure 3.40 Dhcrete depth sampling salinity profiles 1981 (Sheet 2 of 5),

3-111

_________.___o _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-



_

_ _

,

I
I
I

O
g -o

I,/ MN 1 .

s s _ _ ,*. .
.

V, % s : o
D 'D NN s Fm

g- w-Q .
,-

.o mo

r r.eig g;W y%m@e,@s_
yn.www -

Q

f g ',@d tMfD%%Q. ??iQ; kW 'hi?, ls):{;'
-

iG 'p.c .. qu.g 3.f.-j..y
.

~ e t 44 . . o4 4 -vy ..s . . . . - , .r

2 r F O N ' f f % ...C$a;.. "' %. f + : MI s a:, m%W -

A; d@sh ; mp , ;bg g,1.+p, g,ws;g.; pg: .< v
e v M. ers (c;- .y. :

. @g?:;3;r. p? .yppq,guj p;pri . k p .j
,

7 p:,,, f i e#q

fy/ %,sj. 3y u y y p. n u ;n ?{n y.d:f.-
o-mn u s.,.y . r .

NiddMiih:n. g * M jfj,9 Q Q W $.fM .E:fS h #
p

ab f([. . if @ !. M
'

>

ti .T|,g wp P k

li/p7$$,
q';[' g&{bM &$|} $-> .

$5*f5N NIi a

. Jfn.m - v. n
hi,y$$e$|

.-

* W$hh ;o$?.' k$
M #% *'

. .

; p y ,A.
shje y p . k w. xy Es w. 4 i.

any s

k;Lnr' .;)b,
. V'i CD %| 4

1. -

4{,fY ' "
t

kh 55 |"i)"di O 5|E :
$$% %. * 7^- -

I,bI IV M& C:. Qn

)ts,'1 y 3o: o J rs
. . .;;: a 1a ": %

3 OyM. - '

1E I 4$ /
'

_0
,;> , ? p. [ )

'

'., Q M
<t,

'
1 : * --U:

a .,, . .i g
9 ET; ? wm 4)

9 @b
.,

N D :,a ; x2 a
i.

g,

a g''1 iG2 %
O N- -O
I fj U v

6 1 1 X E 5
b i iG Ah,p

/(4 ,/,p
. ..

- ts w
/ N O

y
* O O<

$, FO ZO

//,ff - O
N

/ /i
- w

/ O J

i= LDr
' . m

4 -

g :

0 . G
-T

| g...... . g... ii . . .. iiii.iii i .. N
m o m o m
n m N N -

N $by5a M <C J H Z H H >- HZ 0. Q. I-

3 011

Figure 3.40 Discrete depth sampling salinity profiles .1981 (Sheet 3 of 5).

i
|

| 3-112
N
.

(



_ _ _ _ _ _ _ _

^

I
I
I e

.-

T
>4 X r- - %_I ,

N 3-e : e wo
g; --h oN.,% : O

;-bW ~y r. .
'

,w, . u - t y y. ~qu' -n -z ,.,,

Y,? !, M N. %. [ ,'.,1 E, . '..i k " . F =k,)N ,' ? '[ < 'a['\ { a g %.',.
, f j., s / . ,,. . i #.I - 4 q v. .~n e.

M J, Y $ \ + ,, , w$d-0'khbl !i Q hYf - g h L: ,~'
'

/H4 6'), t{
'

W|:Qti_?,4.:p*/R;4 ; gMbt i a &> ff
.

O
,.

Y!W. :J/J+,. . "Wi
y'; Qs')*c% g. $h.t:lQsyC-Q':,'k. 3 - - O,

'.- W
, L n..;W~[f_...

.

. .m.m -

d (; x_,N 7s ' '.kN 7'tI f T|' [ * ;'[g,;m$a:k-(A)a% #
m

P4 - M. 1
_

# 3 rM ,1'

I , u ;m 7 anun pr c L :. .
g+w.p|cgQ k 7 9 vgg:)gnfR 3:. ._ o,

av

.. ,.a. : u. e, .: e, n.,:, e ,w .

..t,- . , a /s .
s -

N ' ,''.
-y .{|I h ,i f"

3
'.'',: ,, 'u

'*
,

'p. - m se. .
y

_

*?.. Q

. vj|";D *3 Jf**'[m{^;';|"I & *|' ' e % % .G @;Q"??"
'

'

* r xe ,w 1 y . -.

%... .. . l +L|t c7 ]. p| p'l y y, tigg.;g, :9 x
g gq, . ' :; y?y nb;ygf:X%| m';yfhhv - 4

|g .;w gW -n,i q . o,.:w :, - g h i. su m- m ~ O g4
h Iy* ,w%

g_.;% 4e'j\ ;h y a; , q,, gns.ue , .

;nq aM w 7674,t|,fgs.p|%y;<v gj' @;;7..|| D R A, 3 3MSf ynf ,,g $ %
.# N. ;'

-

F/4Cfc ~Vh t% "..;,,% @.
v

|x - d +W
Ou 'c' & '

,':W , *;r d,m ' .; c.n . mM; . ,t;>
*v 'v-

a t e" b, -D * * F
q(.i, ; c, f . o n ,.) r ' .. . - - 2.g m q, s :p . ,' ; eq7 _ g g

a v- a

I. ka s
$ L* / f M'' s *x

, . . .

D \ --

O N V tg ,

T \ j
i

K* \ . O *
-o

N v i

y r .>.$ki - {{t .a &
p > .o a. .

< - 0) W ~ tM, 14 eo n o . v

5
- ,' -

Q Q
+ e

E W
G .J,

b-+,

O
sI ,

4 p

I
- O

gi .. gs is i: . . gs is i iiis igin iil n;

G w o m O W DI . . . . . . .

=o 3 nO 5 m N O b W*

9E]3 CJ - - - "

=

des

*** " ~ ' ' ' * " ' ' " " " " " " " ~ " ~ ' " "I
I 3-113

.

_e..____ _-- _ _ . _ - . _ _ _ _ _ _ - _ _ _ _ _ - _ - _ - - - - -- - - - _ -



_ _

..

I:

I-
\
|

ST ATIONs.34

? # -i

I6 /
/

/-

/:
/$ .

A |42 / /-

k 3 /
g#y# ,,,,

. __ +n :
I :

y ____
-

T 14 __.-____,,...e..___...+___-__-__.-x |3 ____ __ __ .v
3 .- g-

1 g

g ,/ ,. ,_
"

" '

g]
e .

P g
T v

.

8"!
:
.

*
i

, ,-
i

1 3 5 7 g

DEPTH

LEGEND: TIME 4--+-+ M ARCH 2-3, D AY M-M-M NARCH 5-6, DAY
#-a -68 MARCH 2-3, NIGHT 4-*-* MARCH 6-0, NIGNT

STAT 10N-25

:
: a _*20 _ __- h|

,,,
"#'

_

< . _ _ _ . . - - ,; ,4 -
N.# --**',#L -

1 i /' , -},,5# /#
N -

/
I :
T 22fV",.**' ,a*
Y :4",

I
".

N : /2 6~
P -

P :

fI(
.!Si

:

a s. . . .

I 3 5 7 g

W
DEPTH

' ECEND: TIME 4-+--4 KARCH 2-5, D AY M-M-M HARCH 5-0, DAY
.

#-G-# MARCH 2-3, NIGHT 4-64 NARCH 5-6, NIGHT

Figure 3,40 Discrete depth sampling ulinity profiles .1981 (Sheet 5 of 5).

I
3-!!4

5

_. . = . - , - - - ..



_ _ _ _ _ _

.

I
I o

/* N" ~~~- %k~~, / Ei
~'

| N' O
a * x. 3-..

LDo a Jb.
-s

I N :

! o-

%=. A e
f ''g'f".'"q]. g

I .# pf.y /| ' . (j .n :tgp , e 6 4 n/J y,-24) %. . . .

1 n c .c j ~ , ,,g
e4 <s* "' , , , . , ;.j ".y,., / ~ .;. . :.% :

' ' ; " * 7~ ' ' W 7 d ' _ .% ;<; ,s i . 'L . '.
, g,,

5 +< ^

t' **

I % ,.
3. :g , ce(0M gfC

"
: ng-

't f| 1;jfijj;' :

R &n 4 @ M};* |W .|. x O W W
QQ| QL .. [Q -* - ' '

% y #p
;

MM :@ Yi
g g .;;Q;%

p ,

.ffg my95 i1
g$;e@pm;' A p g q/ g a#hNp%

'

! x48 SMn L0: jgG:33; ' ..

MiSyph@i$d A
'

75,|M $mje.}' h @re $ [f
. gq 3*y;;gg 3M:p

d 5: E| M
:@Wd ~h

tg y;gt .

7 i

. Rc
'q,g4q'g *y 'y 'Ja '

e
> ja y,~d.. g., %g, ... w d 3

g!g J!!
-.z : II -+, -

[+UIpd ,
0

tWP%g. .'h.%g,yg
.i.

.' ex t

}$j ([f , ej
y :I

4

fk ,N_ y ,
i M7s - "

D['p!khefifff$y$fM$
g)f,f3 -R "? $ygg,? t-

)39
^"'

b h hih"A'h~n4
?o

I 5, r ad s z,, . _ _ . _ _ _ g
% : A

j -O W.

h ,,,f +~, M O

I 4 ,> _ _ t ;i

D < ~- -o zs _

6N .. . NU $ bI d *%
%

,.,, - @o
W

i JM
Q-

/ n : -

-0
1- i i i

d2 vt
d9 *6 J O O O O

o o -,

Z d
{ o -

~

3 011 AllSN30

Figure 3.41 Discrete depth sampling de. sity profiletbay anchovy .1981 (Sheet I of 5).

.I
' - " 'I

.



- .- _ . - _ _ _ - .. - --

1

I
o

sq -Y

#

/ s =2 ^ #

|k% 'w~,
.. ..nO-

>. _ - - N W'<
. - L _ __

=)-
eo

!O f E
''.b #- -N .p 5'- : N i/ g% -- : C/n
*;fC G W:*G s:*~0 ih al','fyytt nD

a n;;;f;n*,9%>%^% >f;y' m ww ' i:. gw(;l?E; 1

p),S g . '* f.g:;g,fj
a gy'nv:; g u .r

6$2::;a g:|e.%W m : Npi
f d

, J.;%i,y p hs:;b R W v;.;fx ; pa Ep%y/cW.lyQ%||'y;kh

NY ^ * W;Nfg&pn;b ?$00W'&m+.a
, ,.. y |;g: n., ;j;3 yp

[!fht; rp ;f
: o
., o y4 g

;.3 % y|]n&?h.
..c ..

%' ~,)p
. : - m-

[@pp?,,g%f
.

iN
h }1

'

'a:.ng%}j- @Q. i ;* Ix

F8 J! 'fA'

$$
^

hjIl 9'

+ s., - Wjo y 3|
t

7 p ..- 1
-c J -N W

z
O F : E "+4

j : 4 et >

: o M o
!

.. ,I! | 1-N* -: .-w
t t li
ho bh

g p % ;- z
4 .; ; - . rz .

' \ .O A4 (
- k - -2 Wi '

o, - -

\!
-

\ i.$ h |
$ ss M !~ $

, h a \\ R i W
b . G J
\y'

u -n
.~ . .

c' : EM : o
| -N 5
l | | 1 1 I
, -

|*
d! $d$ $ 3

L ':c o -

| 30lj. AllSN30
~

1
"

Figure 3.41 Discrete depth s.unpling density profiles-bay anchovy.1981.(Sheet 2 of 5).

I
3-116

5



y- __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

i

I
|

!9

I .
ec -0

*se .#
M-VI N A: ~ ~ ~ ,th

- -=

x ,x g ;. @o '

.n m

I s
;y; gy( );;. 7.y,g :;g .g*3 ; .9p|4 7 y, c, x.y 9 4:gg;;7 -

-

,

~ q q;,L
''*p,e - p>t e: l , *%g' ' ,3 s .

y;;,n: :. y3 -y y,
l

,

,1 4 ,_ y s>.,~-t t'l
< W : '* n .

.p. : N_ L w.
v. e1

-%W. ;p,fj;.g||f;a p r;i:3Q<; a, ; ,',&qQ:q nP * ' n.u* ~ m
, W, . 1

.: q s

i
;. ..a .sRx 0.

wL . y ',
W ;79 , ;g|.3 i y p n., ... y;y|'j' if? )\ Q!

.,

n
h -d,f 9

"'

y,:t ,f%L . g i c_ ,q n t? , :) '. |g n- - X_ ( ,:f , e ,+ :. m
-,1, ;I L 4;q 5 ,

., 4to
"a %q m r aJc' . T sr,. %+Li->

%@c gep..e.

e

t * r<&n
, < e @w

I "ys ye ,

+ ,s
+ d

-

n; + .e r e :.0
g.c . W. -

& Q}y%g %,;*s Q W,f A
t. _N

. w M c)*a
:_ e ym - :. p y' -j g . ~ow.

;3.c,M %, j
,dgi@ 7th ' Wjj;r NrN %p

. ,

Ut3 /,3y|9
j.i; ff

5 r : n |

,.,,j. ,;o ,,, m' 4- Yf$j 4 ; %. t8. g9g
i,y un a;

I @ A'@ *$WW;|i|W 4IQ e ."b , . I. .,gp%'v ;%. 0 Y 11# a,.p: ,. W .g * .e u ,, s t .. -e

8 :|s*%;l;' &:uh h ' w :%1

,. h:h~Q;hf,&NEY)@Y %a %TdG1Yi. o
.?h[$V;*Rdk&q 1\3 (TkW? '&&W"O

"

[f,;fg .,Y c

8ht .

x%SW4 5
8

9,

W,jm$.5h5:m!.@?.w$?w .. ci bn gv a. w cJ J - t%4^g%f%
.!

. vy ofa +2
-

.y

W 368 e
~

', Mp. . .
.,

: M 0.

N:r 9/.tJ *y;h p,d , ' ~
ifqd % -'

I -,, ,

N M r,^., : E "+
~ w ',;, 4 j.,w m ,e.

<o

d 5fE N i l: l h |9.} Q
&g.wak..v 14 g g

kg(k{~;ki; |3
.

$, Q$/ " 6h "U.$
'

M :

%i&ERW;%gi;i f;j.fl. - hy -N -tyMQR%Qf 6 "h"' c $- 'g~) h$ 'g, tWn
.D.Ef$ Ki - ' - n i

\
\ : O

8 0
-

b 4's
- - -

:> s g
I\

6;;:: bN N
G'

** t ,. * t%
/ / - N O

'4 G1: aE
'

, , ,

h ( "'' ''1
!" O Zo

s\ ] ;N WoI hJ s o . es c.
- g

b 3 !mO .J
-

< '
. .

-

N..9- .

.E g[- - - _ .

h.!. O. v
-| T I I I N

x 0 O O O O
2y' G G -

m o -

I .=

3 011 AllSN30
Figure 3.41 Discrete depth sampling density profiles-bay anchovy 1981 (Sheet 3 of 5),9

3-117

I
_ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ , _ . _ _ _ _ _ _ _ _ . _ _ _ , , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



--

I
|

c "

co> -

y 9 : Y
4

.. .

/ b- ~7 . o
-

7 , , .. , cc ..c q . , a c.

, .! ,

' ' + | # ?5$. ' ff'I || _ , @. ,7 h ~ ,-| k f .

'

. . , ,

' - ,' . @
DOMN,M;h

|Q|4[58i w{%;Q"N.f _-;'
.|.)Ml ;5]Q d .. ' hV N7't

\,a g | j 5 |giQ8;q, 2y
W y;fn:iyy .,

N' < W;;qh o q:mp % ;q..9:"j:h b
.

p;.,3p|ry,y|p&$$g/>: < ?j Q' |b|;4 - ~Tm. -- - - to,M,
'# fp"&J1 '!~f gjgyj"p Q| <

EIM.W+ 4%:;'' ,$,v. |
_ o g>g~ f{U, %Q f Df }|p%. ,%?;.n.wfy?fw> > p |%WQ w -

n cn

q,f '' . .ff h7
o.a m . .wc.g 3 c& . .y RibN1N f; }J Q f',a u;''" 4$,jJf. pig sj;e p~ppegp%qy .;9 N Agj.

y${
l o g, ; m T$ ter

1' My g +-y,

h b b : &t ;o' ''

% I<t
k s G W - - Ess .. .

, r[ T t
g-

* d/ o 3
B +

-- :. o
TI Io k

- Z g
H

E
--

% D O n.
. co w>. s q- O *
-

$ b L _A :
ET :

-
g

0 O O WA :o -e zw
p !M wO s s

: O'w s N - d3 : o ,,J

*
,

a - w
M

$ tsdgf4i Oyec E4 ~~7-1 \ :
>e 'g : o 5

-0
| | | | 1 M

*^ x a
$ o o o o

M 2 5 ~' o o -

x O -

-

3 011 AllSN30

Figure 3.41 Discrete depth samoling density pronles-bay anchovy-1981 (Sheet 4 of 5).

I
3-118

5



- - _ - - _ _ - - - - _ - _ _ _ _ _ _ _ _

I
I

STAn0N-3 4 SF[QES=l!AY ANCHMI
2.0;

bI 'M

t . F *t '/,/
' ' - -

*

b < ~~ ** ''~~. , 2 yI ,/, - ,,+- -~~~~/"
N

; 'sf ; __" ,_V0 #' *'#'
*

#
1 1.00 #

E
#',*

,,/, 2,,,,#
'

O

O } a
''#

E
N : ,,# ~ . -

-

I / , ',*,
S 0.5-
I :
T :
Y : ./

I
:

0.02
. i i i i

1 3 5 7 9

DEPTH

LEGENDS TIME 4-4-4 MARCH 2-3 DAY K-W-H MARCH 6-6, DAY
e-e-# MARCH 2-3, NIGHT 4 -6- 4 MARCH 6-0, NIGHT

I
STADON=25 GPECES-BAY ANCHM

1.8-
- -

--
~

H 1.52 #~"~
C

'

c"'
*.*~',$,*r'%I A -

'*.H :
'*g'*- \[~~- - .. a

1.2-
h k %,,'v[G

'+- -*
g .,

9. ,"
"

x -~~~~ ~~ e.
-

:
2 :

I
T 0.3-
Y :

:

e02
i i i i iI 1 9 5 7 0

DEPTH

LECQ4D e TIME 4-4-+ MARCH 2-3, D AY K-M-H MA RCH 5-6, D AYI e-e-e MARCH 2-3, NIGHT 4 -4- + MARCH 6-0, NIGHT

Figure 3.41 Discrete depth sampling density profiles-bay anchovy.19F1 (Sheet 5 of 5).

I
3-119

- ___



_ . .._

I.

I
O
N<J

-

n$ a a#-% i~

kP
' .3>- ,

g
1 -

- m-

\h /p/ " o n
0

' % -

,'
,g.ga;.s \ ys

~W nyrm : a
:)a |c 4 V [_. v y g.w. :'t| %,.ym%. ;iQW:N

.sn y,
..

i b - n'n
??@Mx n.w ,- up.i,, ; M -~@

g:.
. - .:. ; ; pg, r. o

d $$/ ' m'c$, UI,/ Spi!M
a

'WWj g
,: i e y-. , :;p a;,:w -

f .' A}.QM.y.(ef
,

hp}.s, ,
n cn Ef &s &@ f:Qi;;QL gsp?;i

.Q;|QUii'1||f, .m @m;q? um $'
2. t. ,7 ;.x ;r

. x Q: 'w'w&:gifg ;O %}hf- p,? HL*
Iu c m

$$ M Q@'' [ D;h@gG"Q {'g*Ne
< q gga , m

!| state \*w' % ?ur?iW(N,&fidf,h' $dN5Sjn@k5 h
.gN' m.

%. f %f%n

9 bb
pd.dd* $,I

Gl - Wn 1f 4 j
y. .~ V~%3

st yin.& v~O ><r

. . > 4/:^f?h h.,d
4dK wg4 W $1 O

kf
'agg

Y,h ' M [ o. 1, $N(w , ~& c a -n
N 14 -h,
, .

. Nip g) n.,
"4

' c. -

}gp?
, 'j; ~ <

f. (f | >. q , W @
+rpm11

i
-; r -

~

. {Lf - g $.-} |5 .

k
Yk S r@

I y
' [4%|iqb

*

tC Lo -t
Jfew,d .r -

. cj,j$ p

|iIggjffyyDI!NIEfff K r;s f ga:
O" 5 ddhble"w'X z

1 H
\ Q.

5 ' o u-

O O
y I

--<3 1
] #

k,'*%s'% 'N
s. '' o

O N o Z.

W W> g

''** .,,, 3 g\ - o

,

g > : os g$ %=. R : W'

s JN W,, .

/ \ ) :

' .+i +4 e[/ .
-

1 U ,,.

c .

_

i I i I

G O O
Nf_ bIao 0 -

x a o -

Ball AllSN30
1

Figure 3,42 Discrete depth sarnpling density profiles-croaker .1981 (Sheet 1 of 5),

I
3-120

-.



- - - - - - - - - , - - . , _ _ _ _ _ - , _ . _ _ _

'I
I
I .

#~

4 Q A y N

I } i ..
..

/# - -M
' O

3 N LoN<
a % \I / O

/ ' hN

, s r;;a m h w n % m; C C.,,&~I m m.
.ca,h.s%a ye. 6 ~6. 4. sd,. k . , W h.ph?,a.,. %c ; &. . :. a

N .

I 5 M na
;+g

h! k?? A h - if if$ ?y?& y a.

| j .O;hp, k( ?,f;@U, $ 1hfl.bS;$ $ E ff
'

.

:

4. m y $ n
-

7 : e u.

a$ # # ' $ lf I
..s 4.

Q djg' 3
h ' % ;*

,

I 'm: z
;n, ,.. j, ,u a.;.. o ws

s' r ; co a N'+ s.

.AM v - '

.+D 44
. rI .

Z \1 i <i

k ,,- s, '.: G U) --
' -

% -6c. ,;

"t** "

!*.
' :

I -

, i4
' Qt

Ep #'' hC* .

[

.. ..
.hktit.:2 wha ... h-

O/ .

h / - - LD

%, ~ -s
a-

iuI 3 i
-

L. ~ ~ ~''* g
. e a

a - -t z
w W-

.

> %
'

h
'

*. -

/ : O J
/ .n5 -

N s-

I *T N 'sy Q
~N

I I I I -

2 O O 'O O
2 O G.

e

x Q .

| -

3011 AllSN30

Figure 3.42 Dhcrete depth sampling derrsity prefiks-croaker 1981 (Sheet 2 of 5).

|

*

_ _



. . _ - - _ . . _ - _ _ _ _ _ -= --___ .

I
I

Q

+ 1 -~* =

% ;X'-y
<
O / .O

- Lo
: M to

* 7g( ' $-

. ;, %Q ;t%b . %fffj;.;$bb?Q|n{h%"dAIMWykf
,

M 1

U

. _4 33 +;;f,y&yhig) |Vi
i

,

T
ga n .wJgfq,, 'y''Q TM\" +

E(.4ya ge .,

j) g%$4T
! i/Ji%:j ;p g'.$ ' :1., y. .,'N

| :h% '

( k ' 4|4M;W a ,
.,,

h, M @ % . r : nSjyg;W dt f ; 'R.y
o

M;;N }Itfg*h;'*/2' 4|-
j''

'y. uj .-y y-' <
7 MG

%gygfppj{|{. j,
|k! M fpsh( gp j , s

1.v *u

| swr?M ifi%r =>
. , . x ,T, p ,w

gM ) ! ., 49:.:
""

i
@ p g .:
p .

.-3. y%o y$e

. --

0 M4O t-

% } M:- z: O

f;o We ,a -s.o t,
s ,:: n a.,

B #f : I +-

z , w: <
Q w: o to --

*, -eF. ,

.-

'. N t< "

|5
, r;-

/ NY g= ~ ~
G

:. m E
NK/s

s : F
- : G a.'+ -N W6

(f a g% ,' % ,
- N O

| $
, p

- |,,

i O" D 9( sie o
o -O Z

W 4 N w-

g g -h- a\
- g

i s Q .Is . to5
/ s .. -

. 4 4 k '% N-

%'*f h s
4 : 0-e

| | I I N

Eo o o
d 5._ m 8 d o 5o a -

'z o -

301J. A.LISN30

Figure 3.42 Discrete depth sampling density profiles <roaker 1981 (Sheet 3 of 5),

I
3-122

5



.-. _ _ . ._

I
'I

I O
DA -

4 5

;b ',? ? W > < ' . #,At p .: ;3)f .;;,E /./.1 .,;n:r+ !w 3.s a+gs -

7 . . . t c- . . y u)pv - *-y 4| .

$* I- . : 1 . p
;ne w , 9:g .:7 ,, -o .

.

I 0NN'|[W ' <
c & *; n'R G * ; ;' 'h' : l % i n ' |.

' . . .
L ,

W C h . 4 Y Q . A j;=. .d irih7$'N ND.i:E
''

( $b :) S,YVI|[ . J ,[' :.
, .

I {, , 1; - A

,
y. '6%;gp

Q;;q,I,; *z .f. w(f'L,-{;|yj Y'*' Q:Q7i ,u' p ' nQL <
.,y,~ .,

[ n 0)~ ,f. -

e r. -
-ft :: c O: -1

N/k('L-
:hiM[j$@'($Mhf[s d[ [1.~.a . . .

M, M.4(h!M; ' *f/2fE ,(ii",[$lM E' T)
EI $ $ T 5i M OT '33 8

\'fj('jk
fsu

h4GC,'U "%Ki .fg e*QfiUWW|,y,\O
jyMQ%%%}ej[fjQ

n- .O

yj&hh
,.

%f
Qhy>;!v - .I a %, .:as : o

a, y n>-q% i'+ V' |su,,;/?g y- u
x m

vu X mq$ b t - .*+ - .

, ,Q - "Q W-

_'e
'

, *

V y?- Af . 4t -N J -h
,,

k.h s
.m

.t."4M[iIk@fug7/ki k.4#

I y -

+ : 4R'N . Q W --
2 - .

O
--- s %y

< T tI & 4 ,/-g

fX . .
O

, I ~Qx
W T

R
\ * I

'
t\ % - o

% 4 g %
,,N

.. ; c) y
y j' M o

:I <e
N g

- :. e
H . O
D N s

N W h.O
i

I Og / ,X i W
* Q .Je'< .~p-

i
k /

g /
-

.

x .: o.

-O
~I I I I M

dI o e O C C G
6=95' G G -

x o
B

-

e=

3011 AllSN30

Figure 3.42 Discrete depth sampling density profiles <roaker 1981 (Sheet 4 of 5).

3-, o

g
. .



- - - - - - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ .

I
I'

STAT 10N=34 SPEC;ES-CROAxtR

*,4 " Y M ",FE l-N'

.

} s *" W
-

2.5, ,,gL. . e ,-

/9, .f. ?2.O /,L *

O W f'*

0 p'e,

-

I t.5- g
0 : /s

.

D /.

E 1.0- /
i /

I s.

T 0.5- /
f :

.

E0.C
i

, , ,

1 3 5 7 0

DEPTH

LEGEND: TIME 44 MARCH 2-3, DAY M-N-H MARCH G-0, DAY
e~e-e MARCH 2-3, NIGHT +-+ + MARCH 5-0, NIGHT

STATION =1$ $PECtES-CROAKER

S.%
.

2.5 ---

$H y# g.,*"~**"%%9"

.

2.0- .- - ~ ~ , .
-

9
* ** /<O ,

g /.

l 1.5-

j/
, '- gD
e i .e
: ; ./
T 9.G- g#a

ee
, . , , ,

t S E 7 9

WDEPTH

LEOCNDt TIttE 4--4-4 MARCH 2-3, DAY W--M-H MA RCH 5-6, DAY
e-e-e MARCH 2-3, NIGHT 4 **- e MARCH 5-6, NIGHT

Figure 3.42 Discrete depth sampling density profiles <ronker 1981 (Sheet 5 of 5).

I
3-124

5
_

- - - . - . - - _ _ _ . - - - - . - _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ . - -



_ .- _ - . _ _ _ , _ _ _ . , _ - _ . _ _ _ _ _ _ _ _ . _ _ _ _ - _ _

9

I
I'

I e
A -N#% y [

~

I :

> bO
,,,,,

~~ ~
$[ ~- LOo .

I * ,--
4,.bg[ , iH : o

Q 3?ML W W %.a # hi3 [
| 3W'.,"i,uR9:t %s%N,.)fi?@u

;;
n, < . w ,II'm m.,.

|g ; y q'Qif's 4 E.YO i'd 'MI Q t, gN
,4 t . c [MTUJ,'pW:.'c<$U Sj,.4 WJ.

NN ! N/h*k ' )f,I */,f!fh ^$i fs
*

s

Ul '
:

h 27 hWM4 'I @ M T,;t.+rR yi
;

m
a emix w. x .oI a ajr ,": i i
2 M;6 g t$
D f;A . ?; -0
O ar s y, n
% i[ M 8I ,g3- -

: O
. z

? !N - $ * jw._x mn g _

h, o a.M

e w. - .t-o
t.tg i - LD -t

5 h ra -

g @ sA __g; E,

8 /
d -a__ -a,:_ o b,

n o
u- 4 .-I 13 ,, + ;d 58

D ?8 6
'

a % <~~~- ~ ~%y , eI h ; ga <
~

: J
''1 b. Q.d- .

m,,_

I I I I

d= B: ul O O O O
z2 O J O O -

x d 0 -

I -

3011 AllSN30
Figure 3,43 Disc ~te depth sampling Ans.'y profiles-flounder -1981 (Sheet 1 of 5).

3-125I .

i
.



- - - _ _ _ - _ _ - _

I
I

O
v$ -

{ '. d! N

k ds .E

' 'I i.$D

W[ %
a): N toc f

ff nE 2;: Q-
7 0

7 , ;;;f .f $h Nhh 1,- 0 Q

.c.p; ,, .#. A:i:., ,, -N
,

'

a , <; c :; w . , xp :

3s. , ,; * 1) n%<|.94:{vi;p% -
:N ; gy

.1:n gn.n(Q SQ :
i 9; e

g@ym hsq4p p;;@co.,c,
.r. : na

!(n :,@! s; , M,qc,$c
D -

. #, 4 m

19 iG'j;g/j.d-QM%g$e.soxpo;;
.

?','
,g'( wMb?M3 sa Q t. f .s y . N iu .

M.# ggjf .. , %gpgfgef;r
y

+n%.:Qp : *1g

t :'

y!pt(s' !![Mg.Th 1 ' g "e TJen. , io h$e ,

3 : a
y' m.: y m" L;*}p i-> .a .

m):gz
t u

O g0: ,

%: z/3h /i. n.r -c : o y

$ hi j %T A
>,

. ) to .J - c.h
%q , n,--A # AM: r. M. 3 - ,' ,a: *t ~y gg 4.

|,^$M
t .* '"z J'

%O E. k " ~ T 5

F@M , .iEl
i |

a, 4 3- 4.

P Eand c N
' * -

6 f;kJ J &' | ?!G g
- to'

y 97a .f.s , -

g .Lgjii.&..Mp b. .em . f ~; 1:
.ti

; . .AcG P" A rs a J. w .w % gq fo .

.
g

.O ^ E
O e,

#

.- - to Q E
ag Q-

h ~ ~g N,
'

)f
-

<~ -

' >C .O'

s% rI
.

g a .

~ ~m .;;; go
vi . ,,

c .J
a

.':' +

':[ n
y

oc ' ~h% ~

+ .

Q
-N

I I | 1 -

O! bNb o -

1 a o -

3011 AllSN30

Figure 3.43 Discrete depth sampling density profilerrilounder .1981 (Sheet 2 of 5).

I
3-126 5

.

- - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- - - - _



_

a
gd,yy
3e
l' .t
-

g-). o
r. P -D

\/' !"a
N '.f ' m(;;W.J'.|

,

>. jy.8 ; o
*

q?ry c.|f~ ,

" w

j, ,__ __
gy 2, ;. a

xt
-

en i

,i i" %J. ,
^

O
G 4

. q _ , , ,

: n-

a: 3 l: OI . g
y

n a
. o w'

.- CD J -b
N i M 1
A T --$I .2|| .

3' . , <
O .- G M --f@g p_ __

q

-t
E $

, N -

'

""5 -

Shg ,

M -W
D *% N i Na s 3 I

-I Z # 3[: H t
%

% : '

!g/D |
| A : G Q.

Cf .

t- N U' i

V Q) ;d| \
-

N n
s \

| d y
'; -

O)r :-
e o

' 5' O Z (
.<-

0 | 0

S 5,!! $
n : W

-

b~~%*. .a

* ~ - - :-)."~)a!N*

. I'.
s;

hkE 3r- y

I I I I i N

. . .-n,a 3z s o o e -

~' O -

E 3Gli AllSN30

Fipre 3.43 Discrete depth samplir.g density profDes Gounder -1981(Sheet 3 of 5).

I >e
1

- - _ _ . _ . _ - _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _



I
I

O

k *N fU
~

T

G 5,,X
. o

o s.

'

$$p{W?${W"h),/
h$?hh? ,|hibf?Qbk

=

kb N % %
w

Q.Hfe -'
* :c g' x

'f ~"
~

b
-

-

. t : -
' $fjf,D E y

'

d :Gggqqjpesp - O O
., b lh G

r
. $

*kk
k'f W|j g*L %

*
_;, . '. |R%'M io |GQo

h h$$ 5f rQ? ;m E
k[h1 fr:M$f

I *

1 Jh '83i Tbdi$$
.,

k|.;,vy?|A
M

~5%.;M,p?us$w+q.,.v'f'-%1gfy$,,,s 4
33

sp%a ,4sf :I : g es

W N k ,0f?? O $$w?J ; s<s y p % y.}|; yh? ?:$,h$n.
O

h"i Ng X,fvb gk -ts
y wg . w

w - Xfg gis> f
.M u m11gv ; .g y :

2~ ."
:..

y f.+m]j,j :%afn ; paw,
so k :e . o ch

., u.pgn : o y .g:z p~ ;

'fr QQf - va <r y~gsV 9. c)t

. .N %C ;,. '

1* a-rb : oe , . .

m- ,

0 ~".} . d i
, -.

.k'4 - ~ ,
O "'N

, , _.
Nf '. T -t'

s ,

% *' ,' :
:.- to>- ;

{ 4 * , , ' *' i- G
-

<t:'
N #2;s ,-, N : *a, N s

!_ 8 b |b
'

'* y %g
O O

s i0

f 's 2 : -e ,'% iG o
! W -e z- xo .

b.!MbJ /
E / /, - 35 : to

s Q

'

a 4. .:>G , .

EX' .. i G
-O g

' I I I I M

$o G O Gz95gjO4% EO G -

x ' G -

-

3 011 AllSN30

Figure 3.43 Discrete depth sampUng density profiles-flounder -1981 (Sheet 4 of 5).

3-128

E_
______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _



. - - _ _ _ _ _ - - _ _ _ _ _ _

.

I
I

STAT 10N=J 4 !PECES-FLOUNDER

~

1.8-

:I "

M 1.5-
k b g' %N .'

- - - - - _, - _.. . - - - - w . - %g w.'. , ., 2 ' '--*
YN

~

I g'g_ ""~
L :
O -

f ~~

'', w --- ---
*

O .

e1 0.0,.

O . / 'y
.

D
'

y'e#E 0.0-

I s : #

Y - .** ,s ' , / ' d -
I :
T 0.3-

0.0
, , , , ,

1 3 5 7 9

DEPTH

LEGEND TIME + MARCH 2-3, DAY M-H-M MARCH 5-6, DAY*

e-4-e MARCH 2-3, NIGHT 4 -4- + MARCH 6-0, NIGHT

I
STAT 10N=23 JPECE3== FLOUNDER

I =

| N !
.

/I g i.eej _ -T'pA 4
H ,#

. #

L B.7El e' x

~~R. -~w','9+, e' ~.
#

0 .
'* Y,/ /

D ~

's, ,e /9.58-

%s' e g
C y' j
N . /

0.254 /

I T
'

/
Y *m.

~~'~ N,e.ee

I , e s,

t 3 5 7 9

DEP1H

LEGENDS TIME 4-+-+ MARCH 2-3, DAY M-M-H MARCH 5-0, DAY.I e-M MARCH 2-3, NIGHT 4-+-* MARCH 5-6, NIGHT

Fig"re 3|43 Discrete depth sampling density profiles-flounder -1981 (Sheet S of 5).

3-129I
__-_____- ____-_- _ -_---___ _ _ _ _ _ _____ . _ _ _ _ - -



.

.

i

!

I
Ie

4 -N4 ,.

?N _F :
~

w- :w
> 9 . 0:

1 - -< Injj:O -

9 |<,A! o- ; e a

i an n , m 9g . g n.. . n ,s. x h., p- : - -cy,.n.ny%;
.cw.e,VjK,.rS 7

v . e. w, s. y. ggha .,t.ni* M. e.. p..v::4gul: ~O
u

-

f4-wgj

MSW Q, .. y:h.-.
n ,, t..? y n t. .&su. _

''
> , - . g - ,

,,
,

i
.%; -

'| f >, ,#qSf??:xVM;. f .q.g%%Eps%n @
,

4.w;n

| p%g$$,$m{$ fi||fijk;mwwp;?a;.z:~.
se , Wyaia , ,;c;s - - c w a .-- .sz ,,

h&hk $ .' W $:f| 0*O %

g igvecwm
.?W%, g cy%a w% M Ws M Wpw x4o

w.^gfgg[m p t p r e ar +% M,;g w &g~-
. .: 4

o
T Mgofhe wF f

ey tgp:xyjg.a{$py$y%g;g* W,' i i, gw";ggQY|.a ggg6pf
- B ez :

D ret w.y wwwg;
o smgh ,-, un

%g%gg@.>&ynk[jzuM,W
n

lj(ykl j gf [{?$ jMS ._
i @

*

-- %a: * m*:. w, est&g{$cL hh
$ M;%tt if .

t ; w'f 4a,f . . bg w i:. o a -ng m

$ N I I .- +h .' fhh N. . U g 4 m - & d n;,.' 4
j ;'b0 * %J

5 48' + i F' ^"kf 5O
;

0
??

Q "..b # '#

EMm,bb@f4W$j$d|$
,.

& $$(?$i. ' '
1

K @s% w$y$
I

-

g, l es

u m p% $m 3p .

:. o ei E
5 .N ", : n as

%
D -4 - :

a
u) ( : o'w , -o ZO ><. <n:". N . 4* /.O - N Ww : OQ. O N=N "

N y ; w Eu)* s

% 4: -.I E
N I 3q

. . _ _ _ _ - ;-
Os.
h* :. o

6 |- I L

vi g b G G G G
z o G -

'x o -
-

-

301.1. A.I.lSN30

Figure 3,44 Discrete depth rnmpling density profiles-menhaden.1981 (Sheet 1 of 5).

I
3-130 f

5
._ - _ _ _ _ _ - - _ _ _ _ _ - - _



I
I,

I O
.

f N hI %s ~+tb,

-
$ WADN LO~~

I ',A 3 g
2siG I-

U?$ssg 2:3 aI !-O7 ihg fEMF,71 $p[$UET%2e
..' $""

@gfiE$seg[s[$ifhh #p ges-,@@j%D@;$UjktMd *MW ' g
N;

% "N
.5"R:~ ? ' qio

S

MMi$$g$y$g g;tl
30 "

I g **':
t QX@nspy O x4s yG.c:.-vN wv,u.4:

d[E X
N i io eg

I $
-

a; 7 p|Ng? R;o 4,fM*?s.*.QDU ';
,,

?o . u. 3 ya
% %,

, 7|
. I e w

o
z-

1
'

,
n - m J -b4

B d 1"

+t

E
.

|2 .-
,

h--f9 | I O

fI {
_ ~ RF U C1 .- ,

-o
; s'- oc ' : -
,

vs.u* hmM

-O Lz '/ -3 to yw Q-

_

2 :

b- -

3OT ZU N'
E Q N GE~ $N

I s
to a \ 7 3 w

+ kE. $g# 4
- 3--

.,i e -si sI EO'

-N
I & 4 I -

= 5 vf O G Q Q
v| 2= o J o G -

-sx o -

I -

3011- AllSBAO
Figure 3.44 Discrete depth sanipling density profiles-menhaden -1981 (Sheer 2 of 5).

3-131I
.



.,

. .
..

'

O
O

t A '-

/ , SJ O'

-
,

3 "

<
O , O

LD,. ' -

4 / # : M W

M95 W$f;ay ~ gb9eu.p y%?Y W ,.4
-

a

4' 9 t*A? Q 7 Q @V M -t hWZ^K^f%% *- a TCQypM Ti w eWr C:

hh>.~ y%2 Um'y%$h fhhf f N f ! h h }ngs
_

Yk$l kOe& . gP 9:y a
?? n .-

f 9

TMb[k$($%$fi$f|NdN!$3$$$w$@'4[$75o|O
%gW ,s 741 7 (9

-#f"
e 4f g;jt:y$+m%fn;:ig/

.m

We;5%$6h%r 5% gP G iC A? '

:5y gp%v
n c..ay;,g&te%p@gy ;;5%%9

-

Nn '.M@gh;; %e"h
:yg W- k i,1, g;u a : (HD

f 9fi 3w
%g? saJ**psgp f h W f W W gjy

' :: tD3
~, N gn ga, q wg .g' - *[
-

i -

gkf hykhWu ; (O I

, ..g, < w:gp<f.6C
'

..e* %$4
'f*, 8:-|;g$ | B

=W* -

g ~ f't W;; + FA .(''

DJ .$'f ,M{" y] '' j%v;dTp kI'| W{f % f,6
t

' y - -j

7 fy # : O Y1
.

'

~ ~R
*M'rN$$.?jMjh#O +' i f 5 (9n: ; O

g;~w. c eW;m:- (D J - r-
g nat

41' : z-.-

. G y
n . . .

4. . - g w'
"# A J(i (9 C.N X %

L - 1*

U .+I .-

u9:vslgh,j..
z y Di <| ,g e -y |
O r : -

q$
, 7 . y, p {.

w.
A'a 'A : N --t

-4,. -
- ~~ o

Il
9

"p . ( :- 1- gJ
-Z b '~ , ' !G 0, m

~ u - r- U gW ~ ~ . - ; EN O.j2
:8

M
>< ;:-

:: e(D
oW zD o

$ 4'C \. EN W
r

i ''* h j! hM $l
'

S iC J
u - LD E",,,s'
C - Ns - ~

-- -4 ,

h,NiO
-t g

| I I i | N

! d o 3 4G G Q Q
| = 5O J G Q -

J G -
-

3011 AllSN30
Figure 3.44 Discrete depth sampling demity profiles-menhaden -1981 (Sheet 3 of 5).

7

I
3-132

E



.

.

I
O
O.s. -

E1N -

I ~ :s
?:

m. . . f?j[L)Q:||~p,Q4*O.cn ik'%)..
, ,epIQQy" .~.'I*K ,,, * tK*::y'T||:'L 3 '+;Q%. n m

% =(rn ,,,
WW ' 'y w :*W|k. ,GM 'pqn,s.9$*gj x,- :.;'.G?-

. t'~;n
: # LD

y,.s.: Q:w*9; Vny n' M y rii
h$pr;.tyGy}h|h{e;? /y
W Mbit gp + '.w;> ;r' -fl :enp:I ;;;; , 3 ~; . e

. 4:p a

5h & d%s 4'i$h h h,, h $5CE oh hlh ;NY,-
bd 3.@$%p&$- 1djfS/Q$,Mfnedw?AI d Na%-bj+efJefe . $T O

1.9: .% nm -w m 3;,i:my.s- y%|ih*d Qyjf5,4 mm
- :f.Y 3iQ2 iQfuf:9 &

why;yt :|91,
.,
-inaf.*.N:;l.:y- rg4b-e4. uu%#(W:" yf.< :'.pt .o

s;tV, t
'

J se~;j p*y p[~ M ' O tif y ft(f t '
^% :::> gO

i A!)p;f y Vria 'y;c:.,t .
+ ',Q:cy

|
t$p|4yf , %gw*.5 g q,.% " .: g

J @ I. Wejh* e% $ :g %
"

'Q ; War: * c ya y u y;; dQ O.Q@i, # p.% .
. na

n.3 #

w;ydl.:: ) E
'

{> fis N

&. -: '. ; e 3.g:%.Y .p)y;X,npn,Yy%.%;R,r.y;yn;ewp 1I *1'"

.& bD M;tff%.
.r p w -, >+

h*CW.:L ,: oW ::t & ', n;.4:

.%y :;9%w%e. .%ger:.%.rn;$i@i?+W @s,s w k
. wra . ~:w m..y my .

%
4' c;g~,yn. y a

i?y$M..q3.
g %,

42fj@%MddN.gky?4
.

[p muy'd,._ ~

%4
- -g g>s v . ap .w:ry , (+!! AiP4 ''-

I- f4@#i,$$M3fh -oMkWO : 1 IV- vNt% m

ff-Qig.cgffgyY $kh x:3p$ ?|f:.Ykt Efkhk Y,;i $$th |&gpgO cy gg y;g. g

k
} ,- . . J .

~ ''~

3
-

c. e
-- - r ..+I O <F .c t) : 4 1

/ : G W y-

;:
.- , . -

- t
4

41 gtg j

I "'

E' O

:
' . o

3 % .v- s -

:- II N N::.

i--N
z ~4 iO L

(N ha
,>'c[f ~ -

Ww
: O Q2

P b:%" 7;%| 4 -

: o ou.a

N ''t -e Z-D

g' ,T i M Ww s
a. I -- : c)I g

: WM \
o. ' \ 'G J

-

R' , - ts
I ; iM-

O
- to

| | | | | Mt

ul ;:' o 3:- ul o e o o
+95gJo G -

2 0 -

I 3C. . AllSN30

Figure 3.44 Dirrete depth sampling density profiles-menhaden -1981 (Sheet 4 of 5).

3-133



.

I
I

STATION =M $PECO-MD MEN

*

5

! ' -1 's N I
s, ,

/,/.xN : s

0.75i - \,
-

# A ' '' ~L /'s %,Y ''
' / #m

#* % #0
0 I/ ,,- N ,, Jar' . y,

-

1 *

0
0.60 / ' -

D, ; /
L /-

N i /
S -

I 0.252
T :
Y -

5 *
8.002

i . . , ,

1 3 5 7 g

DEPTH

H MARCH 5-0 DAYLEGENDe TIME +--+-+ HARCH 2-3, D AY *

e-e-e MARCH 2-3, HIGHT * - + MARCH 6-0, NIGMT

STAT 10N=13 SPECD-MDa#CD4

1.4-

- p-~~~~^
%e",~~N 1.5- %. ",, EBE : %

% "' ' , ~aA - %

H : ~~~~~
1.2-

0 - y,,/,/ g
M

0 :
t a.e-
" * - - - - - - - -:
D : /
E a.e- / % u

g
S

~~
I : g
T 0.3- g
Y :

: g
0.0"

i i . . ,

1 S E 7 g

DEPTH

LEGENDS TIME MARCP 2-3, DAY M-H-M MARCH 5-0, DAY
e-e-e MARC.s 2-3, NIGHT 4 -4- 4 MARCH 5-0, NIGHT

Figure 3.44 Discrete depth sampling density profileemenhaden-1981 (Sheet 5 of 5).

3-134

5
.



,

I
.

I
I .

Ng
i~I o
i'

!: O |>< ; --i mO

g,! e 9I!
rO

hhhh)hIkfhNkS[[dh{k('jgds$k$ hkiwTc 8, k' fh
'

?[bh '

MyM80C
Aegy;|kkb

SK 1n g

N hg$bb$ b.$hs3 $b h . ?j i

ti ^ 1&|s R} ,; w@;i"!I 5 (83#Rt ne
. . .

g 54"41!!!Q0 i.- - ., # # 4. d?.. o x
w gu ,gs ~g n -

,I Ifi k - ~ ikk yf Xy;

a gym % w. b
a v , c; e o<

I
'

>- -

,
b'

.

* '

T Q ,
% '' 51(

;
.

,

.
; ,...- - o

m -t*
<c < . .

b y [ h,; '
'

D i
-

% $'
>

7a n
,

o a.
2 O h1
R CO Q

I v> 3y .

o O
W ;o 2

-- a. p : N Ld
V) a u a.

i bJ"

! J:
.- 0<

( : -

I i i
d-::. o

) i i 1 i i

O O Od5 8jO=- O O -
a G --

I
~

-

3011 AllSN30

Figure 3.45 Discrete depth sampling density profiles-mullet-1981 (Sheet 1 of 5).

I
3-135

_



I.

I

i!
i io g

g }N w

O

!N !
~

@ f %~ M @!0?[$$$@j'E I"
A

u%?nDA fW: *%7 M c)64 f

3 - [J g g
'

|5

h (~4,3
q}wws - ;te (; ; N

'
. g ,. . - g

!!p p C ; ; g I!.- e e e --u. g e
w W !

' Ey -+-

113 R" "Y I'

|5 E
-

,
|

, ,

ft c,-
? a

b ! [2b I A E< g
e I e 5

y k -* I , i , %< ~
,

I 44 345 " 2L E'--J an
E 0$ [$i

o
n .- 3 .

!h $b ''
-

% ! !- 8
5!! I

!

50
I I I i-

d5 -$ d h $ b
e a o -

-

3 011 AllSN30
'

Figure 3,45 Discrete depth sampling density profiles-mullet 1981 (Sheet 2 of 5).

I
3-136

E
a

. - .,_ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ - _



~ _ - - - . _ _ _

.

|
. .

I
C

f
h":". On

I 9 5O
>

i- o a - to

f $'

@at"dfhby@f(2@h
@i&.g#fM@eg.fg@y.,}(jbve.MW ,, MN@;"Ie8

tge : 0%9;.$p3'MI gsifd >J i
, g%agg$yi

t .

T j#$N f>#gginh'sgN@g4&J|i
Va hT% T

RM!h4!# dN E ne
sf 'ps@%ySjipI o Rd Ew@$;

qdz
2 W wh

g *g#p%{j;h(f8ftg]BA%;i
4 N;& o

hpF?sf W |iN Yi| 896 M #'

h;j '|. [{| j hfp. eg( 5p M j
~~%g g *'>

.

$.
f j

-
o,, -44I % v .~ q z

I E y,. .

#y; 0 g 4 p T. o~, o a .- s*D + . , ; ,

8

'

h 3 | C0 0

u- m- 1 1 i E f+i

y -m <.

8 2
' f .

E ,y'^ g {{{n -- f
o

L .i O M.

mC(A
..,4;f Il Y "t!;f$ 'k 6,M[.- . ga +:I $ w. w, waa

h,Ci O
co,

b {{i N r
_.:" r

:
- I | i0 1

'

D
, -N W2
: N Oi ( tcn .

I U > | ?o
~

oo < s; '. q) zb.I o ,

A 15: N w
m c : e

I '$ i W
bw 0 J
0 - tb

iI i 0e-

i I I I I N

d2 O E d G G Q G
2 5 'O J G GI -

x o -

-

3011 AllSN30
.,

Figure 3.45 Discrete depth sampling density profiles-mullet 1981 (Sheet 3 of 5).

3-137

r
..

-

_



_

I
O

9 7 O> 4
4 s ps: Y

-O N -

s ,s:
d : O. %gyys,y~ipy Mm% wow <V Q 4.C R'id Q f e.4.,wm

.

. mr ,[is@f.,v,g,,;,;?V%pi>@cs,x.7;.fyfrv,
hy4-pr

$gg4ga[gg:f@kMS@g|y gv.g$'U$s' NyghM
nsW t to

dh'0"NEinieWJB@Ik@6"I@h ~S[M2k"%
p? I NY A t .hIl ij.k N$$ gg;Me[epQ,p.kw ff $pMy gj : o

7eg,.~ 14t gpae@ nap "gq$gynd(Rg.,
,

'y g ; 3o#"Upgy3gi Jnd +|tym 1 >.:
-tMwcgg a:NM phdnm L,gwJ

@;m'j&e. fii;W;| }~$m|g ;m ve m)-g+pn ;y L VQ-

swar: y!
%nMg;. ..u aMn% thNQW4 nM * :
fi i?

W:: wag peg:i;9(gg; m.;s:w pp>iy;; p.p- e yR gQ yggfgifgs. M,

.

a x;3s ;o j e s %y
f.to

c;yv

Q$phs&eeanf&w-)q$uw.%Q W O &p
,jd - . y#I +

i

#@M N j |
*Q SOf g;

MM9 %|M M e@rbg$g#s% Y @$ g@
-e- y .g

oaTihj$Q e
ir* x9

q %. %r.cjp SM y ;t;v/3f
4,p%n.g, '%ish|"b&us e. Mag %W T I

mp 1h;kNYUW
p 1 7

ip, vGG|,t/$2fCfi i I .

n sg wu7+y e. 4AA

;!t:'en$f%y:
g gge kk V5b

TR*{,ps:
i : 0 t9a

9 n$% regye nm2

* i* w 3

.A SU
*~*d : n"o- .

T Eo s -p .% : T t
%

4
b

' : : ,

| i- OEo
f.Ff vb h : y

ERP i H
3 3 t C L E
s p :G W um

>-
C : n ag

fm : :
L
D '4- <> : O O

3 :- m- Zw g -

n. p : M Wsm O'

::
N

Ny : W
O J-

.- bc

( : M
:,--- n -

T i 0> -o
I I I I n

$ b2 o-

-

3 011 AllSN30
Figure 3.45 Discrete depth sampling density profiles-muUet -1981 (Sheet 4 of 5).

I
3-138

E

.



- _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _

I
I.

STATION-34 SPECES-MUtllT

?

iI '~s,'*sH 0.20
E s

h N
,

L 0.lG
O .

G :
? : /I e . /

0.10-
D i g#.a
f k ,a. .| _ - y<-s------*

I S / e'
'

I 3.052 e'
y ' | ,s',

.

. )/
-

-

0.00 y - .- , ,

t 3 5 7 0

DEPTH

LEGENDe TIMF 4-4- 4- MARCH 2-3, DAY M-M-H MARCH 5-0, day
e-e-e MARCH 2-3, NIGHT 4++ MARCH 5-0, NIGHT

I
STATE)N=23 TECIES-M1.11T

B.18-
.

N 8.165 # %
C d e' \

,' \A
* / \

-

H
" .12 ,, \ # #j g

\ #' \~I /O \ # /0 . ,,",',e s
s e . ca-- = s_ ,'
O - \

_ag ,

I D .
* /
* #E 9.25, g fN . g f

S - g /
I . \ /

I T 8,03- \ / ,
y - g / -

% /
#

\

0. BM,. }' { { f f
I ? 6 7 0

DEPTH

I LEGEND. TINE 4--+-+ MARCH 2-3, DAY M-*(-H MARCH S-0 DAY
e-e-* MARCH 2-3, NIGHT 4-*-* NARCH 5-6, NIGHT

Figure 3.45 Discrete depth sampling density profiles. mullet 1981 (Sheet 5 of 5)

!
3-13,,

_- _



I
I

O
"< - NA n !-a % _

E
n

''s :
: 0 3-$> ,< .

--

.ch.F a : mo -

:

f.f- :. .o-, ;
*g 7

A W "c yR??:S:sq::?m V W h 3 W "~
. e-

:n gpyute:en e&;e- f :
W pdk

g_.,wpdy;mM!iWW ; w, qJ -~cwq
.QN:ug&pm.:w . ebn peg ggg@px6wyqr.a www.8:%g . .

gj . q jagg 3 -G%yyyp;i

WyWQ'y? 5t.ti@gf9|MgdFgJ
ps n9 : 0>.gr" ,,

:-@-B
e %pwE <x w QA gA;r.:g G g ^ ~ % p h b@n a.u e % gs. g :

.. A-t we : MGf. $:I
.avo v gs

%e pd - W.p. xpg x msgSty% .4 ' .. . :. enij,ys %g. 98 %'g ~' Wy% 458.. 1 : o i

,t| Q+w$s%IA . $hf5$f|
A Y|s .h $h 5

4 tsp Mt/h"x.4.m.' t.,
fi

% +
w+g , y .g-a a .s

? ,+g v|%1 .~ r.-q u. _. y ;g s .z s -- -o..y - g.n 3gj ye
. 9f ;. Mue

- : 3a

b-@
g . e -

%# ? .e 'My : oo
2 n- : zq 4

(.' ~ < [- $$|e Mg rpT ,1~ 75 bJ
,, .o .4 -s-

:

O .

e ~p ./ . + o a.
!E f Eh93 h k " . *g . .;

A- ggA < nGz e e' mF
. .

,: g .

O ( 'jg 1 O Tk.

J ' Q. p y ,# iim "tQ }g4 hi fg 3 J@ y lij g
,& yp

t -

,-

k w|j*6 g - c :a
-

' 6 :., ~. %;h'o. -- a r
^q' & y;p W '

, NY .gC4 :R W@f-

$ ' ki hsh : -g.
a3:

{ s. Y ,f" 3 i. o 0

--

%'A'~~,-
n a- -,

0 -
.

O <N t,: o*-
:- G y

N ~~ ) N LLJ
w 3

-

1 < :- to
%

\~~s uut a v : y E-\ ' -G : _j g
i i- oi,

G '~

Ar~. li - |
E E:

n

": o
ki I i i

,

d= 0 0 0
x $2 bb0o 0 -

am o ._

-

3 01.1. Al.lSN30 m
Figum 3.46 Discrete depth sampling density profiles-pinfish-Ic81 (Sheet 1 of 5).

I
3-140

E
-.



.

I e
* .- y9

N - 2; !NU

| / N!o
i

% e~
$; n'r< w

| : :-

\~~~ J8 9
_AEE N g

i
>

~.r. - m.:34my.y - g .m +<+-m i,"W4ve'gv . .

ki
g. m+.;;a.g g-4' l ig 5

y"

g ut;/r g. ,Nt.gf:q" ,<.

*

m' , .47g. ay|
y- Mg,pgr:a:g

+ 99 4;;i. yyN
3:3getyyt+

m$I Ws . . J.a -
~

: n cpy -

a: 3 e -
%., . ..

|: N xp
6 i oo 3f ,, o

5 ;% w. , : |: I

E g $ k+, S
.

F $bh, y wa g !: e y,3 $q-y J . IT3

|-| g$ 'i
re .e - o

l i.51 :

:3d~i + $M t
|' 7 C4i

'

|

i E --+
$

'. hf .N j t. O

j q - e 1 g. .,
?- & .' k', :.;

1 ; a. + ' |? . o..
' s .-

.
|= (Q

|,z o # , ;. -
- .

|:
a >

; M_. . rm - z.

,

t : sca .

t '* -
_

: c 1z
3: EW WE / *

''' M :- O
D A
O b -p' is: CD GU s

,.

W ( T T A
% % N 2; E~ s

4. \ ' NE O I J:i w|

'g : f.J .Js,
i -Mi

5*|
*

N : :g,

!Og
-N

I1 i l- I -

oi : it: vi O CD G G
O O J c o .z '.x o -

-

I 3 011 AllSN30
Figure 3.46 Discrete depth sampling demity profiles-pinfish-1981 (Sheet 2 of 5).

I
3-141I

.



I-
o

3-O* " " . , . **s G
*

M, /- .asy. '

'.p: f< -s ,
. oo . .

- LD'N M W.
. .

:-my: (Dpx #3Elei?3ym
SJgi?@:p?q? . -::Q:.~:.w: &gsppppleype. O |w;p Cew2&pvp .

,

un pp-ey :c av ~c W 4 _g%s q,
9|$eg%:ug.#;fM:s.,an-@m% %mp~nn: nm%h V p 43 Jw4dkl w0XWMt;& %:44L

"--n 4 :Qg 49:i: ,

iikhdA hNhh h kk :%+Efh!k!hNOe *ngm %mwsk M gg;df RQs 2 *w. w3p nv 4.:m.m 4I eeC8 5 4.orm:#I,f e q# 9M*. p. .%g- n96 :
1If) p i ' ~ p. nmg.v ,,gan. p : s2w,a.w,, , . ,.

a
9 gwa a .m m :

MG04C:i ":W 4%gu5ft. W;&~h*%M . O'? A N;r#4 f M
T

nt;, W@n%!%; % pffciM y a +; 1.
GRgti ,

2' '1bX'h.gp w$ nC'W!+ h[ '*@a n
o p:

f ~n+0f.Na$&f it WW -%mwegu 4m ,

k hh I!m fi
:pec j

|E

#gB. hin.w w ee m m a$m$M
.

n i o ug

d |56 Wff IE
%{Eh{,p% ff$$W W;; $ (i) g? %kW O,3p r % n. q@%MitW;"*jy@{2;|.bl*
: G$c

i W i O@

f% f%A;g%gegfg gstM eg N - z

;G|!#@jff&s g3%* NIM!$7ee5i}i|y-no
7 # Fiti TI

'av ?%kkfW
"*ae

U ,
A. A Q y s%a%sj8 * "5| $5%Q i

*

:

hg Wh " "'ss
|-os

- _ ~ > ,3 to

!Nk
A 'r/M

g-

i/ :s r =tr
,n a gEi

j h JTS $* f~m
W >.

-

'

* -M
G OU <

3 fD Z%W o %,,,-
n. *s

~ ~ s '
1$ N W

2 em
: W
: o J

s ~ La
s ~~ ; N

.

e- _ .

: O,y ,

| | I I 'i'N

|i=o 3: b-o e o o-

2 95o G G -

x * O -

-

3 011 AllSN30

Figure 3.46 Discrete depth sampling density profiles-pirfish -1981 (Sheet 3 of 5),

I
3-142

E.,



- _ _ _ _ _ _

I
I,

I

O
o, >- -

i < J v

y . . -i.b. :.NOI -

% .

pwmw y;qp. g;;wapy , e nsp;. . / tra ;7.d !.
O

( w' r:-&a ,. :r + g .. mm
|4, g% ppm gg. ,n g.. s: , w

hkb[%..kn
sW .Ae

uMm$$.h)$g
c. ,

fN +%W w%4m$NM(ISQi.h!h$D iOuyn ' ;+ m: %c .-oalw.r,.ty e .

- q -u -;wc m ,-:. e q p ~W 3 2 %py s,mo9.. .

u '&,;f , naQp|j$99%,.;v% %y? ^yM,w w ..

/..
O'. }: *-: e .A~

QQ. . ; ?$. .hQ$.
Y,. _ f#9 ki%g;6.gw| ,;, qq :;m.;kW u?;&wRQ:p;p &qTQ|m:.QQ+:im m %x;.

W
,

Q'i g;O 45 ou '' - too .y y . ; . ~ ;:% :- 2n;%v .T: @> ~ p+yv .. n. , x. mm;3:w.?w;n.x ' +:.r 2.
-

n9y ,e >sc.g

| np?.:%d@, y b
u- r y %;z ,,e % yc : :, **Q }{f Qji,r:y:;iGR$a%sw;5 r %.f.E. ojr %cgAL ww . w .

W' 1
N,()

f g;h".i%
a n y- v c)

Q;fpMy@&,|KQ HMBiM,Q:mWC4;&Nj@N+. Mp %hh VM r% Q]n
2.k tb;W WW t Iw eM

4 p o.m%pj;q% #gy% g.$+P''.
W T&fQ C : XJQi :E

p3p u Mb satg e 7 J!dAg I:
n & T-T4.Y,yy &y'? 4"P^wao

o (|f , m/.m[m;sylp $|
aug.au ww%s.e yygegg

Sy*gd 'N
M y @igvi @*WMN%%isi,. % % %.M9* M

4.Gg ;

o O .'CgdM b i V

g :L gtg frG;<%, w %y & . n& % p %s . M :T$ T% YL |: OO $m*gWWG| 1 :
a: ip% qse np - .,.

z : G tn - E
o 44. %

~ :. - 1s

Q E,QN ', {v "t

I p , .

.n 0
., T.:-. .O

4 %, :O
3 T

(B_ </--e- N, ; 2

' l. .N p
.-

.

$- ' -2 s.g iO Q.
, - cn W

L > : n o
E < '. .

< n o . . " -s

-N,:. o
-

UK'9.%'
..

Wi
c . o,

o., # ,13- @ 4.
tu

~- %' m: n y

-

@ yc : e,

~F W wEo ic - o

:i M
s -r-

J

$
~ ' o

- to

"| | | 4 M

c g G G G
U =9 5 o U' o

*

e G -

' o -

AllSN30Ball -

Figure 3.46 Discrete depth sampling density profiles-pinfish -1981 (Sheet 4 of 5).

I
3-143

I i

'

. __ _



STAT 10N=34 SP ECG_PC F15H .

0.8- *

~

y''# \ ,e'A0.7 N
gM N - s

,/E : N ,e' N
A 0. 0 ; ,e g

N

H -
g

s se

; s / s/L 0.5- 's /f' s0 - N <
0 ; 's / e' N N'

e', \N /
Aj e.4; As

! 's /p ' h' \g
s

'
, 1,

[ 8'*~ ,/ ' , '
N : /
5 02- ,/
' /Y B.1- e

,

O. -
, i i

'

1 3 5 7 0

DEPTH

LEGEND * TIME +-4-4 MARCtt 2 3, DAY W-N-H MARCH 5-6, DAY
e-e-e MARCH 2-3, NIGHT 4 -+- + MAP.CH 5-6, NIGHT

STATICN=25 SPECD_PDf1SH

1.8- N
. E

g1.5j
,,_*****~__ __

+_________ .___ - .
N - hA :

1.2;

/,, \O

: i
;'A[ u

9. ; N

~ .*, _
E 9.O-
N :,

' s - *- ~

I :
T 0.3-
Y :

:

e.e' ,
, , , i

t S E 7 8 ' '

DEPTH

LEGENDS TINE 4--4--4 MARCH 2-3, DAY M-M-:4 MARCH 5-6, DAY
e~e-e MARCH 2-3, NIGHT +-+- + MARCH 5-6, NIGHT

Figure 3.46 Discrete depth sampling density profiles-pinfish -1981 (Sheet 5 of 5).

I
3-144

.

W

- - _ - - - - _ _ _ _ .- --



--------------%. _ _ _ . , _ - . , . _ _ _ _

,

I'

O
,

4 -N
g'.% I X- .~

~ ~ N'y
-.

I %

Q 7',
' ' . o
'= w

w a
-~g

.

.y.wmw :m % p m rengg .z-~ u y.| h

,-

if f.hhi,' ~%le,[ ' , awn. -o! I% ,

.
.

p;g ?k&.;f>.w+p$$?j%r. | ??yn uma A g{} f #
n

t||$ h%F^
' |&5O?-$, e *fOl . ,.; g. utg ny :

,. 4gcsi 7 4 s.e -

.y - n ci;www
f|$'k, .w ' y{'p%N{ p|f;~,,,

~-n. v w +x ; y .* i,
A .r .

..as v -

#~

! . -3
,c o .. . -'

(g|t "
' ' ' ' * *(, yQ gU %Q -hfh [ j'' . ,

% y%g
,

'Mhg. we . " q) t.
% .

n 7 - .. 4 G'
-]S 9 33; pH y

y fNg g j" I

QW
' : I

@ $$$Q}$r2%,4 ,
.

., ? ' -
**

i o

I h>h
' "Ik ,

@%
: W> ->

.-

, s, .Q m< Q _j b
; *

~

, .

_.

iO Q.'? ,L .

C y b.
"

r . 44
- ' -

I .g <+

m .

z 2 +; ..
,

_ O'*O $
E. y .h 7$.U '$r

h|E$dlj M,E,he
'

-

m

I - -. Q.-

M N :0 W'l #g : (9 Og N+\ ,

I ~ - ~/_

O ,

X'N '
Q

LL3 >
g +\'-{'~. -o zN3-

N '% N WM

' ' ' ' - D[ $
'

N
o- -..s '

s,, p- O [
" -

, - - - < -

I- S i-o
i I I I

bb h,b Q G G Q )

o o -.-
I o .

I -

11011 A.11SN90

Figore 3.47 Discrete depth sampling density profiles-spot .1981 (Sheet 1 of 5).

3- m

g
_



n

I
I

.
4 -T
\ b :: N

N h--"/ N
"

/\ XN~'t *n
3 : og

M> \

8 ~l iN to
,

e'c~~ i m
~N ~ -H : s Ts 9N C2

2""" K'N - . - 4 :. Ng > c)-

- W,,::
.

,ya.qmm;&+w-v
,p x.x .,- :,.. y py?.:yu, :qs%

N .
,, ,gg< mynym;n. +

p .m. .. . %;: m _ a .,.
p. > .. vp; n;:.yn.;_

-.

4..

' y ,M i.,%9;n, v,,
,.++t, ,.

-

g )k ;mm'k@,. I. N
| N f rh $ s I[b-{[ .D; /M$, IM t e

m. . .nx J ,~ .2 a-s%.

.m .p-|. %n. g;e Qw{f,u
r.

o,;. w s. 6,n |:.h' "- r ir ;&;gD-M -
r;L:|v% i | s .

;f~ |yt
Q' n: ', * . :.t: . :N na7 ?.

.; k|,? ;v , . ' . W|;! W%$,?
. -mt

kWh. ~**? 'um&s. |3 ?:':d 0 y :c['e y < lb[
%j%Q%w\ e,m:

*

O
# y # ?.w M;f n i Mi

:MW A;" O %}
,4 . .-.a . ,,

da hKW3W :

,W4$,yt$%g%p|M94;e\*hW-f * y;
~ $

Nf .

#M@d 2 6 $
.

kh:g;fh:h|;"yMr
L :

hh~M-~~?bh@ $
|g '

h$
% gn % - QL J3% d dY %O ~~

,

'%V N $44 q q M 1p*% @% m A,- 4 M. : 'cy 07: : *E :mp:y~ p y e ., . . e 3r
,w *C : O W;

p,gCR,,taf 4Mrr c?:y*n.4 cqs w.w y 4- - g) ,,,j 6
QN.4 o w ,|4.y N n .,h,p -

s gg v. c :.sp % e My y / 4;w e NQ4 MD , = "'"p.% . e-s et * bg.g p :.p,q4.-;_

ngh *W p]'M@.Op=?jpkg $1 [% tv %jj|$ pi?*k O,$'h5 % % g4 K g +
$ As .-f

- ES ~ -

.q .t < %h d w
t9) .e%QOf%Y.%SWt : 4

%?f|"3;@Q:y%yg;3Gy:,,+J,$6
g Q $% f . A QN[,k *O y) --

QRW$y$)"$%dQ * (,hz % N4py j pPsby:N
--t9

m9 p g"h
C%fk mp a 9 iy : -

q uy

ik j by ? g : o

sg[Apeg!W %, w w ~ m .aMagy|teI
5

n@:yg$7t!#eMp I$ % ;mwaaw -.;;93W m,.. sa m : ,A6uwk |C L 5g #
W # | -:- to W E
B s g O m-

i :M %A -

\w i -

O t #, X .s ' - ..
: G Qg \ -T e.b : y-M >- ,L : ()

,.

< N ,o N- L : W
.'t : O J%

R :* M'
-:

$ M"" ~~ 4 Eu g 3g
-N

I I i ! -

g; ul O G Q G
q =$2z o .J G G .-

d G -z
-

3 01.1. A.I.lSN30 g
Figure 3.47 Discrete depth samp!1ng density profiles-spot -1981 (Sheet 2 of 5), E

3-146
,



. . . . . . . . . .
.

.

I
I
I - O

e
4

$ : M

l "
3 ,

$ .

LD
O

-

: M Lo

k.%gfiilk$pg. b"
~

p

$q7-Q:@pe$' N. 3,e..
s +

8 i2 i g wAra :d3j .o
h kD 3Lfb7 - a ^" A.I

;h h !O

g;g' Qh^ k
fI

1 J.zdhs$%PM:" q 4
%}&J ~NMn % ik =%t T*O

n
g 9'N4 ,

. g9 -#' - gv .

'
e , : - : m'

: t (. ; - 'q-2
3 - 5 . . - .e : g

[g hk 7 ." .' '
4*

.

'T.;s gm a 3
3 ,

M
, .. . .g >

%
' r1 - E k -- +,

.

.

| |c h..f',> i ' ' , .a' : [*n
-

n
B- - cp,e

5 W" ~ it dL; w u. -.: 2

' ' %' * . . O'%

N,N ,,,' t ! r
N -m*

N
r

I o y c :- g^
0 / ~g g

" " 'b d'
I ' N Og 4' M

''

,

I -y
$ s is: c ow s N -o ze a Y

's%}/ : N Wy) s -

h: O'

C: Ws
* : G J

- LO-

g' '% N
s

Y
.

|.' :. y
m

i 1 i F i N

a a n- e o o oq =2 50 J G G -m
I G ~

-

I 3011 AllSN30

Figure 3.47 Discrete depth sampling density profiles-spot -1981 (Sheet 3 of 5).

I
3-147

I



..

I
I

o
I 4 -o

> % QN vMi< s

Ms )
& . o ,

:m,.,,3, , .,y e <.,e m ( e e;g
;,m,g;&; .a.

=pw 7 3 ;

a we g p; ,.- ,

n:t:r , - w w
.

s. sw : n ,
ki?; .ph . . , F

' ""* ~

xx:nq:%p< r : gua.~ a;/auwww. fp

Ms
@; g.;;.g ypk:yy , %,;p%W;fg

+n:.# Aa,e { O:p%jeg p.;%g r;
1et " 41 f -% s y r.? n i;w < @ s +n.e A;&W. Ofg" a : v i

:w, v. f q w g &, o p z . c. ;: & ; w - . gwwu a
n , + p.

f r.w 4,.
s ,

4 v w,- .a. ,3
* n ,i.4- p x, !r y

,. a.y
:R f Q :a]|p &. s,

r, . . .

- .
*xvWen :Jnu ..:

=f .

he n%,,|C.$.5::%k, s+ n v ' Q g R,,y M f..,:,g; Q Q M [p %, e.
Mm

+.;
h,

., er

"V !. w
.],ff.fH=

. :.. . .

]4p, , e ,m.<W. , 4yg/ ,f
jvto

. 74 y
~ .g g,c,,f u,, :. y c p.-

, .n ., ..n.

.+,r

;,d.c
y w. .., . . . , :;

wa gw p %a-c.s rx 2.:n u o u 2 97, : Ocmppc.
r.7 -~4 4;w; p rn . s a y+ _

'g . ;g
.,v4.e. . . ?* - .v xaf h. y e - -, ,y

-

. a ,, w.oc, . , . , ,,

. .a%o,,. m vfl.y-
. xz x .m py . y ig, c.

2+ w. . > . ..e4 z

..h.h - h M
M Q q d. h h hh5'f h' $ h .fdh , M %

W*g;MMy@n|w;%+:'4q&n1%Sbx;gnQ :: 0 Y$
1

n 'M&'

v r a m ;.g g 5 1:. 9 m: M
tWp h. M WW$o *

g;ye +Af ge nemmg weh m.
<

w"mynn
rz m n . vA.y;e m>4:in ..wn 5J AM ..D /p%g 3,. ~ -i v s. ;mg<.y . n@.N;&qh* ..,.- s,. .w., m;N. + ;qd%pnW : o>

|m.+y.. g.,'4
s so M f wasu gqvigsger . ZtaWyr: .

c$y$2N;qgAg4g[. , w% ~
gg l

% e# t| F. <,s xvg e. a, :
w%gpp. wg. y- w . y u g ,, 5% .O Wm&i

Hagg,qS$
v #

-

h tw a ge h%ci -N J -6A b D ! I .. +O3kdh 1 _% - .$ cAsd$$$$.a <<wn js
. ,

i O y) ,--
4-.%s ,<

~ , ~ ~
,21

Z .

o ,.
: v --t' ,,

- a-
-

. .

g ' // M ' . ,,, -- m
+/ :. g

'Tf8 's,
, , , .

. - I

1 : o 1
-g,,,, H-

A %,N
3 J, . .-a W BM y

; a oM >
w < * :

,

.. a - ). . -

o T -T EG G
+ ' ~~ '- -Y" " /

W y7 O
05

\ k| -- . o, "

X i W\

s ,,] 4 <, -
: C JA
.- bs

: M
- .

. O
-O

! I I I i M
.

d@9fdO G G C
y 1 o sa -

7 ' O -

SO U. A.l.lSN30

Figure 3.4"i Discrete depth sampling density profi es-spot .1981 (Sheet 4 of 5),

1
3-148

.

_ _



- - _ _ _ _ _ _ _ - _ _ _

,-

g
STATION =34 SPECES= SPOT

1.8-
= - - - - -

. *-..,,,,_ +
. __

"
:

I H 1.51 _ ~ ~ ~ Y '~~ ~
k ~~ ,/ _

N M - 'N*

1.2 /I ! / 4 %
o %

'
/0.0

I : /
D : /
E 0.6- ,/
H .

*S -

I :
/T 0.3-" g/Y

| 8-
, , , , ,

t 3 5 7 Q

DEPTH

I LEGENDS TIME tdARCH 2-3, DAY K -M-H MARCH 6-e, D AY' '

e-e--e MARCH 2 3, NIGHT +-4-+ MARCH 6-0, NIGHT

I STATION =23 SPECES-SPOT

I 2.1- _
, , , , , , , , , , , , , , , , , , , , , , , , ,

[)f
~

f
,e**''

'
H 1.8- s

I . ! N
-E

A -

g'N /
---------4

i.ei
"

o : /I O . ,71,2-

/ N:,

t' 9.95 /I
- g, M

N : /
S /

I ".
T 0.6-

I Y .

'

3.32
. . i i i

I 1 3 E 7 9

DEPTH

LEGENDn TIME 4-+-+ MARCH 2-3. DAY M-H-M MARCH 6-e, DAY
e-a-e MARCH 2-3, NIGHT 4 -4- * MARCH 5-6, NIGHT

Figum 3.47 Discrete depth sampling density profiles-spot .1981 (Sheet 5 of 5).

I 3-It 9t

I



n .

.I

Q
$ -N

'~>'
s -s ",} \ i O

--
~> - m4 4 % /
- m
,

%<+ '

.,

,X
/

- : o T
- cp n-*s 1 : -

,.% 4_A,
-

i 0
m~. * ..r.n. m.n..cn ,m..ck - . . b a.:< w m e. n w w :..n.; ce.c

~ m

y ,,, W3' ; 7 4, 6
1 -;, g*,x; f; y^g,,+ifg;g {9

-

I( - *
4 s,.. . ::<sf. , y y a wqyp

te;g ,,-
.

,. 3., Ym; y p.
.s y .;; m n a. .x f y..

h hh;ff ;h, 4hh$
(n ;, .,, g; s, , ..

d i k;, y('f; $ f,f

;n

, h. /Q[gwigge / 3h@ g*;

: M CD
6;;gg%~ y ;gw4; > q

1.? r

f -

R e%:gg ' ?;w.- x9Lw. 2;,?w
%: tan. . nr ., . .,

~ wn:p,dD$TW'A,ff@W
wymm :. O

Y.a[[ a% $gM. N -
y

5 3$$7T i CD l

%pA|c3s%g5f;i,%%u%g' h
7 4d QQ:M gk te. X7 g.4; % w*.$

w%%.,%.,Y.-
:-

A gw 3g

DhY!Nhhk[Nhh[n?
hkdhh Nhhhs E *Y

@ -e g
$d}g?4.:%971pyn@c$h?49 M. o,..??, b ,SR$gA ,$ j e j.lf - i tsn 44 .:wt 6avqq_ 44 wy+,%cs u [-c&.%:9.qfy@ -

p .
a w

-t .

7 o : p. * .v+ % t a -

y;fhfQVM:fy[gg :- cp J - rs
hkNQ ;; $%DLy%p : %.

$;;6 ' 'ij *=
I w+ .. . gg-

q$q, PN W,. , , m4,
gg

kw|y:$$ e?j$ |* ig'W
. m. . x. ,.; n .

e

. $pekht6f .r|%t,g V;p
.-.s

9 ?ii O C.'

V2 $p,

g$qqv@f,%.
cig 5

gghggh*P.R ,$g$[gg$9:gafy&ge,JQ.
g . 4e4 49 nx.,

gif Tg * Y s :0 <c,w
-fgy. g@4 yppg i

gyy g$ Mkh yh -- t
vz -.

lisp f!@P8 W4 %q@JNySbt:p(?q@N$Wyn5Nst9k$hM@ME#
[$h

Nh[S}qiQAC

d
i iM68&f6 M. @ :

. .q gghacdad p! udkh 'I

ggy '- o
KnX M; h~f: % snSesa%a w

' nWym . *
:/ " R1Mk z

{
,

r ~ ~g . p'

h 1 E
.o W Es -

5
| m .M Q

Q
~

h + -

Eo k
b $ <# \" s

b % N Ws
o ,

k f'%

N % *

- , ~ ~ > <
: J
-O E, s .

,

/ s :: < . .

| + ~^ y ~'
X' , , ;

i .

r . :. g
i i i I

. - .

nG [3O Q O O
G QZ = a - -

cp- -

-

3011 AllSN30
Figure 3.48 D:3 crete depth sampling density profiles-total species-1981 (Sheet 1 of 5).

I
3-150

$
,

--
.



.s. -

,pkh
/[\NNNo

l
Ee .9 s m , . .

/ ' 8,'4y
\/g To 92Fgs\:q|}('<Q2

IMAGE EVAL.UATION / f
TEST TARGET (MT-3) g go

4*4$h/ h 4$(f
'*

%

l.0 it!M 2
|:P;: Mi
m m.

| || L{A1
_e

as''-

Lk , '__==-

I.25 1.4 'l I.6
_

p_,-

4 150mm *

* 6" >

f

A>4)4 4S #*4 4
o,e_;;o~,jo:r g, ,.

. _ - _ .
.~es 3 ,, .,

4g poef> -
--

0 ,/ i 9 @g.,

'

/ sq.s/ ,

.

wy t, , ,, y

(Jw . .. . . . .. G a %?J .



_ _ _ - - ._. - - _ - _ - - .. - - . - . - . _ . _ - - .. - _ - -.

N'&
'' O

M<% 9.n*4#,. ' %
(p /g,

o
- IMAGE EVALUATION AO

/ 1['[ tgh# TEST TARGET (MT-3) b
/ff{&fg\?W

.//// (' 4?
*

Y& % $e4* %.

.

l.0 if 814 2
' B! L2gd i

b :: l

|4I2.0|m !

|*| t *-
ta

1.8

1.25 ! l.4 | 1.6
L i-

4 150mm >

4 6" >

W#
4t5,,%// |g!O[4<>4 <

oh
y -

< .s u
!3 e
1:
"byg -

..

. ,ucituid$
--

-

'

4 jd



e .,
.. . _ - .

$_ -* |

& '$ / /g
%45% e..

3
IMAGE EVAL.UATION ,%

N [O[W'(['M%ff*TEST TARGET (MT-3)\ </ [|'O[ eg'
'

[[f'
,

.# t' .!|gx

YW /&yC&

1.0 gm m
L I" ?!i 2.2
t- !i.mig
I i', |my1.0

|,1
=me

f l.8
illama

1.25 1.4 1.6
, __ - = _ - _

4- - 150mm >

4 6" >

&% +<'sA+
%w;.fy~o%,- -

Qg,<y/,4
.

.

;-
.- , ,s

'((D, * @,y,
-.

t

0)// i
&. .(

}

idi '

JA- . . ~ _..,..,..m_, . . , . , . . .
_ _ _ _ _ _ _ __ .



., . _ . _ _ _ _ _ . -

e 1 a
syjp '%y'h^') /// M%'h IMAGE EVAL.U ATION

gYj
,,,

/ :P 4;ff4 TEST TARGET (MT-3)

%o#@@ (p4 <w?
$> 46

,.o n = ,
e y n p= =2u s, ,,
L 4 us

I.1
-

=

|i01
n.llisiIsE

'

l.25 1.4 '

!==l.6== ==a

4- 150mm >

< 6" *

I

A > k/
"D' 4 #\

4 77%
u

- -
+.sg3 4/emp;g\, / g u&my ;

No/ / : f.
q&.

,

- ,'' ,
'

_ 1 -

,

h% y 4 *m"es= _ _ . , _ _y



+__ :,. --

. . _

I

.

E o
-T

/ b M i

1
,

2 N,s% : ok T / :.
N M ~ n

N W,

E Oh # !NN Q|

g/ :j
,

:D ;::Q hOf!C)$?y;5I ??g @ Q W,,M,%pp g y * UO4 W;a;35p:.jf m; :Nn , s -y; 3
I ' ; %JYoi ~W~0p -

-

6'' h|%W p<h ANW j0 ye in. c.J ? c,
_,

:

3@%7pA:M5' . yp~3? y. , 9,p;f ff +R$yy;$Q$Q% i M CD
..:+ ..t '*eq -

I
,

_

ah f.dy;mg+h;p;4 ph., + :p. . p|y. gl%;.

se og ,9,' >?g g
e, . p,

. -<, a 9y - Q |g e*

; %h f. p".dy,* , * y | [.::3 . sv 6L . s''',.
' p' v .

.

T , .s

Q ym n . , & . g .. g1U?-a
% A h g<s y>v rg. g :, h:i
%. e

gJ%p t*-

r); ?g? * .,Wg9) %$%M
y.

$Uf ' k O
)4

o
I- n: vp d E. . %

'
- w@ : -'*-

# r. : .. o w.u
. 9 .. . -

g7 '.
- p g -; .

i;p@- -
e i -6

, MsJ-* w Q,+ ; ,f

n / ., y g &v - + e.-. I --+I #p%;
.

y .a n
.

. . <g
g th + ,; - ''' / 4'. ggp *- ,}( i: o p ..
o % - <

.
a g:. o- <y-2 - ,

p<: <w;. r; - '.y ' :m .. s *)' y{, i+ . . - - -t,v
se s' -

%' WLhyp e -
-H < u- ,

ac % ,. g
.... m

$rw?.. - a* %er. ,,J.; ge : a

5 . 2% ; j iQWSgq3MF. -
W, t o,

j;..m._hkTg.ypdiE%[f ;ne - ,;J
& 6%j

Ep:

% atWW ~

kA 79I r
0
M 1 O L

' m W
4 Y< E- ok w' I :wI U TdL k/ : o o
M gN N :- T Z

NM N _ _ _.
-

!- 8a
N : w*S

,

/ i. o .J
.ns

~
s

% h 's '

>N
I I I i -

d1 bNO Q Q G
= 2 o G -

'x o -

3011 AllSN30
Figure 3.48 Discrete depth sampling density profues-total species -1981 (Sheet 2 of 5).

I
3-151

I.
- - - , , - - - ---- - . _ . .-



.

.

.. ..

__. .

.

i-

I"

Io
. o-<

M-

/ (hi->- o< -

o ;m
/ ,k' n m

sr v+m w gry s s .7 e43,. .u aq.. g~y2
-o T

i a .-
w , + w: . , -u ..o; . . . ...

--s
s ,

m <;- m* % .-+ '

.ijl e. m p> '. ,
.,

- g ,g. 41 ..
+

*. q [;( M |hpF fj,"j i | .y [ g,.

p p g.. , .,
+

,' ; :. n?. 1e 7' -
.

,

n; p.c r.
Nvs - ,. '
' ,

,

+> :n q i t , g, A* +
.

. n cn- q q,. tp: n . ,. ; ,.

g
.

- + : o'.g 4 %
-

t};.,s-,6. ? '- L N yA
.x g ,,.

. .e 4,cf t . , I,

', Vri3 -- ^1 ^
. ; g gT,, .7u

* ,

t,' ~. h*a c | c ;6 w . . w, . .
- %4

w s u. .ax -

> ~ wy, .
- .

<4; .-A *

w%. gy ;,
., ' ' ' , ' i, -o, ,9

q< - ,. v : y ,

I - g f, s '.,,-s .

:w- :
' '

u

;it; t i
y <+. [O

.

.
-

,%
,

s
4

. g4x
.c

s L:. a. .v..
.. c ,% - -

. . ,5 :1

.ee'u v .,. c
'c ./,te m ,, s eN -s%,y-- . . . m- . .--

-Q .mp m:. , .

. -,.

Q* { k.m ml .* 5 ,7 - 1,f V.
-

{g$u n~
4 ., .- . i.[ f]q [ /' d c

'

', t yN UE k y\
~

((C fx. 7 x(y . gr .\.
O

e+ ,A g:t, .
.

~ 77p;,a:, ;L 3 . ,' . . .
- ZO ,,

-6p w;
.+.f g,;; c9 --g , -

fin:.2cy:hs~hy s,%.y : ;* y JC , ' y .
. . o ue .-

. w -
--p % - i.ght'y M

'

7 L.H '.Q J h.
.-

$ 4.u%~.:}fMyWW;,*n
s. :aa:g:m : n a.. u- 3. 4

a= @JF $.+Q [ p n %:y2c.g$.-M W~F+w 37,,- 4
: r .+*x .

-

.

.rm .

a s a ~: y) 4- g' 4.: O W --,
fWU ,'yf,71 ass b ' ' c; e

.,&; p.@;;:,.;qvg_W :m . ^ :z wp,y y :. q v a , n. - CD
:.ew *y 4;^-d2.;n%w'

- \
\*y&g: ./y! , b.; ;
3. no , :

wa .- m . .. ~ - N ..g\p g', .. q n
.u+ W :%,.N% . <_ ua - .ws;;xn 2:: :t'4

. -a, ~m. .

$
A 's

- g
-m

d I e
1 w r.

- g'

/
' e n.o

w/ / ., ' - - N Q
- is WH

I -

s
"m s sW

O k s 'T . G 9
n o ) -o &

M #s k N W
4 O

N1,;6|"' .
"

N W E
G J g

,$ 's's %
-

;m
N/- 4 s

4~Ym N

y ,e
-t

i I I I i N

a o o o*

d =9 3 onUO= 7 G -

' o -

-
s

3 01.1. A.1.lSN30

Figure 3.48 Discrete depth sampling density profiles-total species -1981 (Sheet 3 of 5).

I
3-152

5
IB

__ - _ _ . . _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __-



-
.

i

L
.

c
'- c)

>. 9 I .T
,

X :< s/
O

/(
~; ts

-

O
7 /+ .

, m ''e W ' - w tD..a $f . m |,g ;t y {.'. ., .

a
, gj^X Q,w.,:.q-f7 ~;

cM+ .py
W; t-Dy$:m:r - wvwg3 ' b; ; m

m;, ,
uan+,k'.N g,;fW MW. q %.| :( <1TQQ:y|pc ;'' ;QC ; ( c c,.aej|m a . :. . .- i'

4 o Tk 4, i c

p,p; m. mMv;er th-- |/ t.- o c
%g

h.ey; .
a.s

c a 4.,
h %d;h.tP w p; jp .e

i b
4: .

n y asc ys-g e#,. 7,,; sef y3

' M QF ^?|M' ',.%f?: W |-:R y .

k g [ W @ ; h K '/ ,j p p p j eSi@$
Y - '. !

:O;hM kh?hk S i?$N & i .$ OG.d o:

%,*Q{$9$;;|fg$f Ws ptgw.|h;W, a y e;
;:Nd (2s; :y@e%7 ' . , w;n;ypN 343 . .g

x >TO t' - ,

/ d d3 : yWg 'it e d f f ie
i xy< G7 ., . A %

3

k- k h:po .,w @f?n,:.- !_ @S h P i
*

o ; sty!q. .o.%{ .
Mw -p

,, -k 4 -f w -n . .,=' a 4;; . .

o w.& Q M@. -# G%g
ig g& . u .e ~-W : o*

e:&. s x. -
h '. w .W

-

% f o w : ,g; 3p;t ,u..w# _< .

: SA w .,. :<

m ,SQJ;q%h, 'Mhy 5, , p't +$ 4khMad
% M. sp ': _o y:..'

" % g,@QH Q,
., - 'w m ,a . rs

WrAr
y a.,

% J%hwu !4 A 'r : r - +
4

K ,%s#:
- G y) --.E A- %
---4%

3- Ns - t - t-e -43 -
Y /

.

/1/ f 0

$s x' .\ [ ? ,-

a -s . .

H \ N M F-
~\ : o 1o >M 'G WF < -

: oD < N /
s\s {ny kYgU

,

o iq % : o o
bJ / F " g) z-

f M i $b i M

,d _$:
/

% / 'n
/ i

9 ,- :
X : 0-o

J| 1 I I I M

*i = o 3: vi o o O G
J 9 yO = Q Q ~

' O ~

A.I.lSN30-

3011

Figure 3.48 Discrete depth sampling density profnes-total species 1981 (Sheet 4 of 5).

t

3-153

_ ----__ -__-_ _ - _ __ _



-
--

- - - - - - - - - - - - - - - - - - ~ ' - - - -v
.

I
STAT 17M4 SPECTES-TOT 4.

I8'O~ M ---- _____ ,l)
.

_
.e - - -g= -- - - - -

_

A --~~--y'", '
. N fy 'N 2 . 5~, ____ p

E
, #s ./

.s.#p "/A , fN . W
2.D- pt** /,

L " / /
O '. /
G - /
1 1 5- /
0 /*

/ gp . WC 1,O'
N "

S ".
I -

T 0.5-
Y

.

.

0.0-
, , , , ,

1 3 5 7 Q

DCPTH

LEGENDe TIME MAROH 2-3, DAY M-M-H MARCH 5-6, DAY
O-e-e MAROH 2-3, NIGHT 4 ~4- + MARCH 6-0, NIGHT

'

STATION-75 SPECIES-TDTAL

3.N E
3:

-

m- #__.o: p-
X -- --y

- r.- d.-. + - - - - - - - - +
. .e ,

,
-

3
; ,

g 2.s ,,.

L
' /O

G : /
'

1 2.0-
O

D

f b f '

'

S 1,52 /
I

" /
T '

/Y : /
: X

I*
, i i > i

t S 5 7 8

DEPTH 55

LEGENDe TIME -6-4-4 MAROH 2-3, DAY M- +(-H MARCH 5-0, DAY
e-e-* MARCH 2-3, NIGHT * -+- * NARCH 5-6, NIGHT

Figure 3.48 Discrete depth sampling density profDesrtotal species .1981 (Sheet 5 of 5).

I
3-154

N.



- _ _ _ _ _ _ _

_

_

_ 4.0 HIGH MARSH STUDY

4.1 Introduction

The marshes of the CFE provide nursery areas for enany ocean-

spawned fish and shellfish. The populations and their distributions

in these areas must be studied to ensure that they are not adverselyI affected by the large volume of water being removed from the estuary

for cooling the BSEP. In June 1980, CP&L began high marsh sampling

based on information obtained by various other studies a the marshes

of the CFE. The two main studies were Weinstein (1979.i .nd Hodson
(1979). The North Carolina Division of Marine Fisheries is also
conducting similar studies throughout the state. These studies will

allow comparison of the CFE to other estuaries in North Carolina whenI these data become available.

The main objectives of this program are to determine the following:

1. Relative standing crops of selected fish and shellfish in

the high march.

I 2. Seasonal distribution of various fish and shellfish.

3. Influence of salinity, temperature, and bottom type on fish

and shellfish in the high marsh.

I
4. Spatial distribution of various fish and shellfish within

I the high marsh.

5. Similarity of the CFE to other estuaries within the state

- (and possibly with South Carolina) emphasizing seasonality,
densities and movement.

I
This report will contain data collected from the initiation of

this proj ect *.hrough December 1981.

I 4-1
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I|14.2 Methods

4.2.1 Station Descriptions

The r,tudy area consists of four tidal creek systems broken'down
into two major areas--high intensity (Figure 4.1) and low intensity
(Figure 4.2). The two creek systems (Baldhead and Walden) which make g
up the h!;h intensity area are located near the plant site at the a

lower end of the Cape Fear River. Mott's Creek Bay and Alligator
Creek comprise the low intensity area and are located upriver near
Wilmington.

I
Baldhead Creek System

Baldhead Creek is a shallow tidal creek extending approximately

8.5 km (5.3 mi) from its mouth to its headwaters on the Smith Island
complex. The mouth of the creek is located approximate'y 0.9 km
(0.6 mi) from the mouth of the Cape Fear River. For sampling pur-
poses, it was divided into seven nearly equal sections with a station

!
in each area (Figure 4.3).

|

Station 11 is a trawl site (Figure 4.4) located at the lower end

| of Baldhead Creek approximately 1.3 km (0.8 mi) from the mouth of the ,

creek. The creek is videst at this point (approximately 60 m (197 ft]) |
i with a deep channel cut on the west side and shallow mud flats on the

eastern side where the trawl is pulled. Bottom substrate is grayish-
tan sand with shell fragments throughout the entire station. Table 4.1
shows organic and sediment characteristics of this site. Depth of the
water at mid to low out tide, when samples are taken, varies from =

0.6 m (2.0 ft) to 1.1 m (3.6 ft).

Station 12, sampled with both trawl and seine, (Figure 4.4) is
locate? 1.13 km (0.7 mi) upstream (2.4 km [1.5 mil from the mouth) and
is loc.ted in a slight bend between an island and the northeast edge
of the creek. It is fairly shallow all the way across at Lt.is point. g
Substrate makeup is greenish-tan silty sand at the upper end and u

4-2
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I
I grayish-tan silty sand with shell fragmants at the lower end

(Table 4.1). Water depth where the trawi sample is taken varies from

0.5 m (1.6 ft) to 1.2 m (4.0 ft) at mid to low out tide. A seine
sample is also taken at the downstream en.1 of the trawl station.

I
Station 12, sampled with rotenone (Figure 4.5), is 251 m (825 ft)

upstream from station 12, trawl and seine and 1.4 km (0.9 mi) from the
.I creek's mouth. This sample is collected by blocking the downstream

end of a small bay created by the east bank of the creek and an exposed

sandbar. The depth in the center of the site is 0.' m (2.3 ft.) at
mid to lov eut tide with a bottem makeup of gray silty clay with shell

fragments (Table 4.1).

Station 13 (fYidYe 4 6-)~G~ located 0.9 km (0.5 mi) upstreamI (3.5 km [2.2 mi) from the mouth) of the creek. The upstream end of
this station is over an oyster bed, thus substrate is tannish gray

silty sand with shells and shell fragments, and the 'ower end i.

grayish silty sand with shell fragments (Table 4.1). The trawl

station starts just below a curve on the southwnt bank in shallow

water, with depths varying between 0.5 m (1.5 f t) to 1.0 m (3.0 f t) at

sampling time.

Station 14 (Figure 4.6) is 1,29 km (0.8 mi) upstream (4.83 km
[3.0 mi) from the creek's mouth). The trawl station is located along

the southern bank with the upstream end over an oyster bed. Substrate

at the upper end is gray silty sand with shells and shell fragments.

The lower end is grayish-tan fine silty sand with shell fragments

I (Table 4.1). The creek is shallow with depths in the trawl station of

0.5 m (1.6 ft) to 1.0 m (3.3 ft) when t.ampled.

Station 15 (Figure 4.7) is 0.97 km (0.6 mi) upstream (5.79 km
(3.6 mi) from the mouth} on a straight portion of the creek along the
southeast side. Substrate on the upper end is grayish-tan silty sand

with shell fragments. Bottom at the lower end is medium gray silty

sand with shell fragments (Table 4.1). Depth of the water ranges from

I 4-3
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I
0.5 m (1.6 ft) to 1.2 m (4.0 ft) in the trawl station at time of
sampling. I

Station 16 (Figure 4.7) is 0.8 km (0.5 mi) upstream (6.60 bn (4.1

mi) from the mouth) of station 15. It is both a trawl and a seine
station; the seine being taken at the upper end of the sit e. The

seine is pulled onto a sandbar in the center of the creek. The sub- g
strate makeup is much the same grayish-tan silty sand with shell W

,

fragments throughout the entire station. Thi, station has the lovest
percentage of organics of all the stations with the upper end register-
ing 0.9 percent and the lower end 0.7 percent (Table 4.1). This

station is very shallow with depths of 0.6 m (2.0 ft) when the trawl
sample is taken. The site is 0.5 m (1.6 ft) deep and only 15.2 m
(50 ft) wide when the seine is taken. The station is located between g"

the eastern edge of the creek and the sandbar. 5

Station 17, rotenone site (Figure 4.8) is located 1.0 km (0.6 mi)
upstreatn from statton 16 and 7.6 km (4.7 mi) from the mouth of the
creek. The site 13 100 m (328 ft) downstream of the station 17 trawl
site and is sampled by blocking off a section of creek along a slight
bend. The width of the creek at the time of sampling ranges f rom 6,7
to 16.5 m (22 to 54 ft) and has a bottom of gray silty sand with shell W

fragments (Table 4.1). et

5
Station 17, sampled with the trawl (Figure 4.8) is 100 m (328 ft)

upstream from Station 17, rotenone (7.7 km (4.8 mi} from the mouth)
and about 1.1 km (0.7 mi) from the headwaters. Depth is only 0.3 to
0.6 m (1.0 to 2.0 ft) through the trawl station when the sample is g
taken. The creek is 9.1 to 10.6 m (30 to 35 ft) wide at this point W
and drains almost completely at low tide. The substrate at the upper
end is gray silty sand tnd the lower end is the same except some shell
fragments are included (Table 4.1). The trawl is pulled down the

center of the creek since this station is so narrow.

I
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[ Walden Creek System

Walden Creek is a deep tidal creek with depths to 7.6 m (25 ft).

The distance from the point where it flows into Snow's Marsh to the

mouth of the Cape Fear River is approximately 11.6 km (7.2 mi)

| (Figure 4.9). Walden Creek has three feeder creeks: Governors Creek,

Nancys Creek, and Gum Log Branch. This study area consists of nine

statioas. Three of these stations (21, 22, and 23) are located in

Walden Creek; five stations (24 through 27 and 29) are in NancysI Creek; and station 28, which was added on December 10, 1980, is located
in Gum Log Branch. For simplicity, all of these stations will be

referred to as Walden Creek stations in other sectiocs of this report.

Station 21 (Figure 4.10) is located at the lower end of Valden

Creek approximately 1.2 km (0.8 mi) upstream from the point where it
flows into Snows Marsh. The site is approximately 300 m (984 ft)I downstream from the old SR 1528 bridge just below a large bend in the

creek. The creek is approximately 55 m (181 ft) wide at this point

with a deep channel (5.8 m (19 ft]) on the southeast side and shallow
(0.6 to 1.7 m (2.0 to 5.5 ft) at san:plir g 'me) mud flats on the
northwest side. Several small tributary creens empty into the main

creek along these mud flats. The trawl is pulled along this shallow

mud flat at low out tide. The substrate is very euch the same through-I out the station, varying only in color from gray silty sand with shell

fragments at the lower end to tannish gray at the upper end (Table 4.1).

Station 22 (Figure 4.11) is located approximately 1.1 km (0.7 mi)

upstream from station 21 (2.3 km (1.4 m] from the mouth) in a long
gradual bend in the creek. The station is located on the north bank

over a shallow [0.6 to 1.5 m (2.0 to 4.9 ft) at sampling) mud flat. A

small rivulet also empties into the creek at this point. This tribu-

tary was utilized by llodson (1979) in the NCSU study program. The
creek is 80 m (264 ft) wide at this point with the deep channel (7.6 m

(25 ft]) nearer the middle and inside corner bank. Located just above
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the station is a small oyster bed and just below the station, the

banks and bottom are covered with brick rubble evidently from an old

mill. Substrate is much the same throughout the station varying.only 3
in colcr from light gray silty sand with shell fragments at the lower

end to dark gray at the upper end (Table 4.1). A seine station'is

located about 50 m (164 ft) upstream from the trawl station over the
oyster bed. The seine is pulled at the upstream station because the
bottom makeup and depth is more suited to this sampling method. The
bottom over the oysters is much more firm and shallow (1.2 m (4 ft]
maximum at sampling). The downstream ichthyocide (rotenone) station

is in the same area as the seine station. The substrate of the seine
and rotenone station is composed of gray fine silt with shell frag-

ments (Table 4.1).

Station 23 (Figure 4.10) is located about 60 m (197 ft) upstream
from the point where Governors Creek enters Walden Creek. It is in a

straight (0.6 to 3.0 m (2.0 to 9.8 f t]) stretch of water approximately 3

64 m (210 ft) wide. It is approximately 0.8 km (0.5 mi) upstream from
station 22 (3.1 km (1.9 mi) from the mouth) and has a cmall tributary

creek emptying into the shallow flats near the upper end. Substrate

samples indicate medium gray silty sand at the upper end and greenish-
gray silty sand with wood and shell fragments at the lower end

(Table 4.1). Depths of the water at time of trawl ir 0,5 to 0.6 m g
(1.6 to 2 ft) throughout the entire trawl station, which is located on 3

the northeast bank in the mud flats.
! I

Station 29 (Figure 4.12) was introduced as a sampling site on
February 20, 1981, and as with station 28, was added to help monitor
the impingement discharge fiume effects on the Walden Cree h system.
Station 29 is posttioned on a straight portion of Nancys Creek about

.

0.8 km (0.5 mi) upstream from station 23 and approximately 3.9 km
(2.5 mi) from the mouth of Walden Creek. The creek at this point is
about 16 m (56 ft) wide and is 1.4 m (4.6 ft) deep when the trawl
sample is taken. The site has one large rivulet entering it on the
west bank. Substrate analysis shows a bottom makeup of gray silty
clay on the downstream end of the site while the upstream end consistsI

of gray silty clay with shell fragments (Table 4.1).
_
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Station 24 (Figure 4.13) is located approximately 1.5 km (0.9 mi)
upstream from statien 23 (4.6 km [2.9 mil from the mouth). It isI about 1.1 km (0.7 mi) upstream from the confluence of Walden and

.
Nancys Creeks. The creek is about 30 m (98 ft) wide at this point and

- has several small tributary creeks that feed into it on the northern

edge where the trawl is pulled. The area from which the trawl sample

is taken is 1.1 m s3.6 ft) deep at sampling time and is located on the

northwest bank. The sediment on the lower end of the site is composed

of gray silty sand and the upstream end consists of dark gray siltyI sand with wood and shell fragments (Table 4.1).

Station 25 (Figure 4.13) is 1ccated 1.0 km (0.6 mi) upstream from

station 24 and 5.6 km (3.5 mi) from the mouth of the creek and is a
seine station used by Veinstein. This station is situated on a rela-

tively straight portion of creek between two shacp bends and is approxi-

mately 18 m (60 ft) wide. The station has two rivulets t_ntering it,I one from the east bank and the oth:r from the west- The substrate

ranges from tan sand with wood and shell fragments on the lower end of

the site to tannish gray sand with shell fragments at the upper end

(Table 4.2). The east side of the site is the deepest part with a

depth of about 0.6 m (2.0 ft) at sampling, while the west side gets

shallower with a sandbar exposed at lower tides. The trawl sample is

taken down the west side of the site at its deepest point. A seineI sample is collected by pulling the seine onto the sandbar on the west

shore.

Station 26 (Figure 4.14) is 0.5 km (0.3 ai) upstream from
; station 25 and is 6.1 km (3.8 mi) from the creek mouth. This station

is located on Weinstein's rotenone station along a straight section of

creek between two sharp curves. The creek at this point is 12.2 mI (40 ft) wide with depths at time of sampling of 0.8 m t.o 0.9 m (2.5
to 3.0 ft). The downstream end of the site has a bottom makeup of
tannish gray silty sand while the upstream end is tan fine silty sand

with wood fragments (Table 4.1). The deepest portion of the site is

along the east shore and gradually shallows to an almost exposed
sandbar on the west shore. The site has five rivulets entering into
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it--three on the er.st side and two on the west. The trawl sample is

collected alone, the eastern bank in the deepest water. The upstream E
Walden rotenone station is located in this same site. E

Station 27 (Figure 4.14) is 0.5 km (0.3 mi) upstream from
station 26 and is the most upstream sampling site. The station is

located 6.6 km (4.1 mi) from the mouth of Walden Creek and is on a
gradual curve. The width of the creek is 7.6 m (25 ft) at the up-
stream end and 12.2 m (40 ft) at the downstream end of the site. The g
deepest part of the creek is the east side at the upper end with a 5 ,

depth at time of sampling of about 0.9 m (3.0 ft). The downstream end j

of the station is shallowed with the deepest area of 0.8 m (2.5 f t) on
the vest bank. The substrate at the lower end of the station consists
of greenish-gray silty sand with wood fragments and the upper end is |

tan silty sand (Table 4.1).

Station 28 (Figure 4.12) was added as a sampling station on
December 12, 1981, to eventually monitor the effects of the discharge
from the impingement holding pond. It is located in Gum Log Branch

which merges with Nancys Creek between stations 24 and 29. Station 28

is situated along a straight stretch of creek approximately 0.3 km
(0.2 mi) upstream from the junction of Gum Log Branch and Nancys Creek
and 4.9 km (2.9 mi) from the mouth of Walden Creek. The site ranges g

in width from 15.2 m (50 ft) at the upper end to 18.3 (60 ft) at the $
lower end. The depths range from 0.5 m (1.6 ft) on the northwest bank
to 0.9 m (3.0 ft) on the southeast bank at time of sampling. The
substrate analysis indicates a bottom type of gray silty sand at the
lower end and gray silty sand with shell fragments at the upper end

(Table 4.1) of the station.

Mott's Creek Bay

Station 31 (Figure 4.15), Mott's Creek Bay, is a shallow area
275 m (902 ft) wide located approximately 30.5 km (18.9 mi) from the
mouth of the Cape Fear River. The buy is formed between four small
spoil islands and the east shore of the river. Mott's Creek, which is
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p surrounded by marsh, empties into the bay from the east river bank

approximately 275 m (902 ft) from the trawl site. The trawl sample is
taken on the east side of the northernmost island of the four spoil

islands surrounding the bay. At the time the trewl sample is taken,

the water depth in the area is about 0.6 to 0.8 m (2.0 to 2.5 ft) deep

with a uniforci de pth across the bay. The sediment samples revealed
tl.at the bottc.m ranges f rom tannish gray silty sand with wood and
shell fragments at the northern end to reedium gray silty sand with~

broken shell fragments at the southern end (Table 4.1). The seine
I sampling is conducted on the second spoil island approximately 0.4 km

(0.3 mi) south of the trawl station. The seine station is also
located on the east side of the island with a water depth of about

0.6 m (2.0 ft) at sampling time, and a bottom of grayish tan silty
sand with shell fragments. The rotenone station is located between

the first and second spoil islands with a depth at time of sampling of

. 0.5 tc 1.0 m (1.6 to 3.3 ft). The bottom in this area consists of
gray silty sand with shell fragments.

Alligator Creek System

Alligator Creek is a de.ep creek located approximately 42.3 km
(26.3 mi) from the mouth of the Cape Fear River and just west of .

Wilmington on Eagle Island (Figure 4.16). Eagle Island is formed by

the Brunswick River splitting off from the Cape Fear River north of

Wilmington and rejoining it again south of Wilmington. Alligator

Creek stations are actually positioned with three sites on Alligator

Creek and one on Redmond Creek; but for simplicity, the entire system
vill be referred to as Alligator Creek. The Alligator Creek system

farms in a low tidal flat area on the northern end of Eagle Island.

The creek flows southward until it joins the Brunswick River on the

west side of the island.

Statica 41 (Figure 4.17) is positioned along a straight portion
of creek about 3.7 km (2.3 mi) from the point where Alligator Creek
joins the Brunswick River. The creek at this site is 10.' to 12.2 m

(35 to 40 ft) wide and is 2.1 m (6.7 ft) deep at mid-low out tide.
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The station has two rivulets entering it from the west bank and one
from the east bank. The bottom ranges f rom grayish-brown vood wit h
sand at the upstream end to dark brown peat at the lower end (Table

4.1). This site has the highest percentage of organics of any high
marsh station with 45.3% at the lower end and 34.7% at the upper end.
The narrow width of the creek at this point makes it necessary to pull
the trawl dewn the middle in the deepest part.

Station 42 (Figure 4.17) is located in the main stem of Alligator

Creek 1.1 km (0.7 mi) downstreno from station 41. The site is on the
northeast shore 2.6 km (1.6 mi) from the mouth of ths Alligator Creek
System. Approximately 50 m (164 ft) upstream from the station is a
large feeder creek on the southwest side. The site also hea one
rivulet entering it from the northeast bank. The creek at t'.is point
at the time of sampling is approximately 50 m (164 ft) wide and 3 m
(10 ft) deep in the middle, and is 0.7 m (2.3 ft) deep on the north-
west bank where the trawl sample is taken. The bottom at the upstream
end consists of fine tan clay and silty sand while the downstrram end
is tannish-beige silty sand (Table 4.1).

Station 43 (Figure 4.18) is 1.0 km (0.6 mi) downstream from

station 42 and 1.5 km (0.9 mi) f rom the mouth of the creek. The width
of the creek is 15 to 20 m (50 to 65 ft) wide with a maximum depth of g
3.6 m (12 ft). The trawl sample is taken along a mud bar on the west. $
side of the creek at a depth of 1.0 to 2.0 m (3.3 to 6.6 ft). Across

the creek on the east shore ir a large pond created frons a borrow pit
which resulted from the construction of Highway 133. The bottom in
the trawl site ranges from tan silty sand at the upper end to gr:.vish- g

*tan silty sand at the lower end (Table 4.1).

Station 44 (Figure 4.18) is the most downstream station on Alli-
gator Creek. It is 1.5 km (0.9 mi) downstream from station 43 and
70 m (230 ft) from the mouth of the creek. The sampling site is
located oc the northwest shore of the creek with a water depth of 1.0

gto 1.5 m (3.3 to 4.9 ft) at sampling time. The creek at this point is
"68.6 m (225 ft) wide with a maximum depth in the middle of 2.1 m
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F (6.9 ft). Two rivulets run from the northwest bank of the creek
across a narrow mud flat before emptying into the site. The substrate

on the upstream end of the site consists of grayish-tan silty sand-

with wood fragments and the downstream end of greenish gray silty sand

> with shells (Ticle 4.1).

I
4.2.2 Sampling Methods

High marsh samples were collected approximately every three
weeks. Three sampling methods veie employed to ensure that all types
of habitats were included in the study. Trawls were utilized to

sample the fishes that occupy deeper water and benthic habitats.

Seines gave a good representation of the species that occupy the

shoreline and surface areas An ichthyocide was used mainly to esti-

mate standing crops of selected species that occupy any type of habi-

I tat. Trawls and seines were conducted approximately every three weeks

near low tide between one hour af ter sunrise to one hour before sun-

set. If adequate time for sampling did not exist during these hours,

the trip was rescheduled. This, at times, called for samples to be

taken one week earlier or one week later than normal scheduled times.

Tuc ichthyocide samples, taken semiannually, were collected between

the same sunrise to sunset criterion as trawls and seines. The five

ichthyocide sites were sampled during the same week.

The trawl was a 3.2 m (10.5 ft) two-seam otter trawl. The wings

and body were consttucted of 6.4 mm (0.25 in) bar .nesh and the cod end

was made of 3.2 mm (0.13 in) knitted mesh. The trawl was towed at mid
to low out tide over a predetermined distance of 68.5 m (225 it) in

approximately one minute, which is a calculated spee1 of 2.2 knots.

The sampling procedure was identical to that used in the Coastal Zone

Management (CZM) Fisheries Program conducted by the North Carolina

Division of Marine Fisheries. The use of the same nize boat and motor

at all sites eliminated any possibili ies of different prop w o hes ;

causing differences in the catch efficiency of the trawl.

4-11
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The seine was a 15.2 n: (50 id long by 1.8 rn (6.0 f t) deep bag
seine. The wirgs were made of 6.4 mm G 25 in) knitted mesh and the g
bag consisted of 3.2 uun (0.13 in) knitted med. The reine was used as 5

,

a beach seine in which one end was held in place oc the bank while the i

other end was stretched out perpendicular to the shore. That end was
then swept with the tide to the bank covering a 90' arc.

I'The ichthyocide collection was based on methods used by Weinstein 1

1

(1979). Ichthyocide (rotenone 5 percent emulsifiable Noxffsh) was g
administered to an area of creek which was previously isolated with 5 j

1.8 m (6.0 ft) deep blocking seines constructed of 1 mm (0.04 in)
mesh. The blocking seines were set in place one to two hours before
low slack. This allowed samples to be taken at a low tidal stage plus

ensuring that the collection was completed before the flow teversed.
A predetermined amount of rotenone was mixed into the water to kill
any fish in the blocked off area. potassium permanganate (KMnO ) was

E4

mixed into the water, outside the downttream block net, to neutralize W
the rotenone as it left the site. Stressed fish were collected with
I mm (0.04 in) mesh dip nets as they came to the surface. After all
the affected fish were collected from the water and banks, the down-

stream block net was pulled to shore and the organisms impinged on it
wert removed and added to the dip net collection,

un

Bottom salinity and temperature measurements were taken each time $
a station was sampled. The water samples were collected with a two-
liter brass Kemmerer. Temperatures were measured in degrees Celsius
with a YSI Model 43TD telethermometer, and the salinity was measured

in parts per thousand (ppt) with a handheld American Optical refracto-
meter, Model 10419.

The organises collected in the trawls and seines were sorted by
species and counted. Standard lengths of at least 50 specimens of the
recreationally and/or commercially important species (Table 4.2) were
measured. Noncommercially important species were counted and measured
for minimum and maximum lengths only. The organisms collected in the

rotenone samples were sorted by species and counted. At least 50
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[ specimens of each species were measured. This allowed length fre-
queu:les to be made on the total standing crop of noncommercial species
along with the commercially important species. Small samples were, at--

times, worked up in the field, but usually samples were returned on
ice to the lab for analysis.

,.

Two sediment samples were collected from each station with a
2458.5 cm3 (150 cubic inch) petite ponar grab. One sample was taken

inside the site about 15.2 m (50 ft) from the downstream end
(Sample A). The other grab was made inside the site about 15.2 m=

(50 ft) from the upstream end (Sample B). Grain sizes were obtained

by drying approximately 300.0 gram; (10.6 oz) of sediment at 60*C
(140*F) for 48 hours. The dry samples were broken up and sieved
through the following United States Standard sieves:

No. 4 - 4750 microns (shell fragments)

I No. 8 - 2360 microns (coarse sand)
No. 16 - 1180 microns (medium sand)
No. 30 - 600 microns (medium sand)
No. 50 - 300 microns (fine sand)
No. 100 - 150 microns (fine aand)
No. 200 - 75 microns (fine sand)
Less than 75 microns (silt and clay)

Percent organics were determined by drying 5 g (0.2 oz) of sedi-
ment for one hour in a 550'C (1022*F) auffle furnace. The camples

were removed from the furnace and placed in a desiccator to cool for

an additional hour. The cooled samples were weighed to determine the

percent weight loss.

4.3 Results and Discussion

4.3.1 Hydrography

The mean water temperature reached a high of 29.5*C (August 5) in
the CFE marahes during the 1980 sampling period. From August to

4-13



- - __- _ - ___ _ - - _ _ _ _ _ .-_

1 I
December, the mean temperature decreased gradually to a low of 5.5'C.
Mean water temperature begar *o rise in January and increased steadily
to a high of.31.0'C in June The mean water temperature began to.

fall again in July and continued to drop until the end of the sampling
period in December 1981 when a low of 7.5"C was reached (Table 4.3).

The salinity of the Cape Fear River marshes had a minimum value g
of 0.0 ppt which occurred mainly in the upriver areas. The highest M

salinity measured in the marshes was found in Baldhead Creek with a
value of 34.0 ppt. The v nthly mean salinity in 1980 varied slightly
with values of 17.5 ppt to 19.1 ppt, except for late August which had

<

a mean of 24.5 ppt. February had a mean salinity of 9.1 ppt which was
the low for 1981. A high mean salinity of 25.1 ppt occurred in October

of 1981 (Table 4.3).

4.3.2 General Trends I
Data presented in this report are froci trip 1 (July 23, 1980)

through trip 29 (December 23, 1981) (Table 4.4). Collections on three

previous trips (June 3 to July 1, 1980) were made during various tidal
cycles in an effort to determine the most suitable sampling periods. I
All samples after July 1, 1980, were collected on mid out to low out =

tides. ,
_

E
This report is presented by years. The results for 1980 will

represent July to December, while the results for 1981 will represent
January to December. Any comparisons made between years will use only
months that data were collected in both 1;80 and 1981.

1980 Gear Type I
A total of 17,450 fish and 5075 invertebrates comprised of 62 and

10 species, respectively, was collected from July 23, 1980 to Decembe r 24,
1980, using all collection methods. Grass shrimp were not included in
the 1980 counts. Rotenone does not affect invertebrates so they were

not counted even though some were inadvertently collected.
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The otter trawl produced the largest number of fish and inverte-

brates as well as the greatest species diversity in 1980. The total

- catch for the sample period wa: 7392 fish and 3895 invertebrates from
173 efforts. These organisms comprised 52 and 9 different species of

g
B fish and invertebrates, respectively. The most abundant fish species

collected in the trawls were bay anchovy, which comprised 51.70% of
the total trawl catch followed by spot (20.81%) and croaker (5.37%).
White shrimp (33.125) was the most abundant invertebrate, follc.wed by
blue trab (26.03%), brown shrimp (21.5%), and pink shrimp (14.51%) .

The bag seine yielded 4310 fish comprised of 32 species and 11F0
invertebrates comprised of 6 species from 45 samples. The most abun-
dant fish species in the seine colltctions was Atlantic silverside

Nenidia menidia (34.76%) followed by bay anchovy (22.53%), white
mullet (15.13%), spotfin mojarro Eucinostomus argentous (8.86%),

I mummichog fundulus heteroclitus (6.22%), and spot (5.52%). White
shrimp was the most abundant invertebrate (58.81%) followed by pink
shrimp (15.93%), brown shrimp (13.54%), and blue crabs (9.83%).

The rotenone sample collections produced 5748 fish comprised 28

species. In the five collections, Atlantic silverside (25.75%) was

the most abundant species, followed by mummichog (24.69%), darter goby
Gobionellus boleosoma (14.60%), naked goby Gobiosoma bosci (10.77%),i bay anchovy (8.92%), spot. (3.48%), and striped mullet (3.18%).

A list of the number, species, and the percentage of total organisms

i collected by each gear type in 1980 is presented in Table 4.5.

1981 Gear Type

A total of 124,424 fish comprised of 91 species and 28,980 inverte-

brates of 11 species were collected from January to December 1981
using all collectica methods. Rotenone does not affect invertebrates

so they were not counted, even though some were collected.

.4
9
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The trawl yielded the largest number of fish and invertebrates

and the greatest species diversity. The total catch from 356 trawl

samples was 79,242 fish and 23,296 invertebrates comprised of 80 and
10 species, respectively. The nost abundant fish species collected
was spot, comprising 74.51% of the total trawl catch. Spot were
followed by bay anchovy (8.35%), Atlantic menhaden (5.15%), striped
mullet (2.56%), and Atlantic croaker (2.01%). The invertebrates were
led in abundance by grass shrimp Falaemonetes sp. (66.45%) followed by
blue crabs (13.06%), brown shrimp (12.55%), and pink shrimp (4.67%).

In S3 seine efforts, 17,885 fish (46 species) and 5684 inverte-

brates (9 species) were caught. Spot comprised 35.91% of the total
seine catch followed by white mullet (35.76%), Atlantic menhaden
(7.40%), mummichog (5.28%), and striped mullet (5.13%). The most
abundant invertebrates were grass shrimp (84.75%), blue crabs (7.49%),
brown shrimp (4.03%), and pink shrimp (1.94%).

In 10 rotenone samples, 27,297 fish (53 species) were collected.
Spot was the most abundant fish and comprised 41.98% of the catch.
Spot was followed by mummichog (21.53%), striped mullet (10.29%),
white mullet (7.58%), and Atlantic menhaden (6.77%).

A list of the number, species, and the percentage of total a

organisms collected by gear type tu 1981 is presented in Table 4.6.

4.3.3 Seasonal and Spatial Distribution

Two different gear types were used to more adequately sample the
different habitat types in the study area. The spatial and seasonal

distributions for various species were determined by analyzing data E
Wcollected with the gear type considered the most effective for each

species.

I
I

4-16

E.,



- - _ _ _ - - _ _ _ - _ _ _

I
I

Total Organisms

I
The CPlT of total organisms with the trawl was greatest at Mott's

followed by Walden, Alligator, and Baldhead (Table 4.7). The peak

I- abundance of total organisms in the second half of 1980 occurred in

July. Trawls produced the highest CPUE for 1961 in March (Figure
4.19).

The cpl 1 for seines was not significantly different among the

three creeks sampled (Table 4.7). Like the trawl catches, the peak

abundance for the six-month period of 1980 was greatest in July. TheI peak for 1981 was found to be in June (Figure 4.20).

The CFl1 of total organisms for rotenone was greatest in Bald-
head, followed by Mott's and Walden (Table 4.7). Only one rotenone

sample was taken in 1980. The 1981 rotenone samples showed a greater
abundance for total organisms in the spring than in the f all.

I Spot

Spot were the most abundant fish collected over the 18-month

sample period. They were the third most abundant fish caught in the
six-month collection period of 1980, representing 11.32% of the fin-
fish catch using all collection nethods. The 1981 collections using
all gear showed spot by far the most abundant fish, representingI 61.83% of the catch.

Because spot was the most abundant species collected, the CPUE

followed the same ranking as seen in the total organisms grouping. In
'

fact, the large numbers of spot controlled the total organism ranking.
Spot collected with the trawl were most abundant in Mott's and Walden

(Table 4.7). The peak abundarce for the six-month collection periodI of 1980 was in July while March had the peak abundance for the 1981
collection period (Figure 4.21).

I l
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The rotenone collections showed no significant difference between

creeks (Table 4.7). The CPUE was much greater in the spring with a

value of 2262 than in the fall with a CPUE of only 30.

Spot were most abundant in the upstream areas of all the creek
systems except Alligator, which had the highest abundance at the
mid-creek station. The duration of peak abundance was generally
longer in the upper reaches of the creeks. Again, Alligator Creek was
dissimilar and the longest abundance duration was in the lower creek g
stations (Figures 4.22 through 4.24). 3

The highest percentage (about 50%) of spot collected during the
entire sampling period occurred et a salinity of approximately 2 ppt,
while the range of salinity where spot were caught was from 0 ppt to
approximately 30 ppt. Over 35% of the spot were collected from water
with a temperature of about 14*C, while the overall range tan spot
were caught was 12 to 32 degrees. The highest percentage of spot were g

taken from areas where the substrate contained slightly over 30%

organics.

Bay Anchovy

Bay anchovy was the second most abundant fish collected in the g

1980 and 1981 samples. They were the most abundant fish collected in E
1980 representing 30.41% of the fish catch. The 1981 collections
showed bay anchovy as the third most abundant fish representing 6.35%

of the total finfish catch.

Trawl samples from Mott's Creek showed a significantly higher
CPUE for bay anchovy than the other three creeks. Alligator Creek was
second in CPUE, followed by Walden and Baldbead (Table 4.7). The peak

CPUE for 1980 trawl samples was highest in August. For the full years'
collection period of 1980, the peak occurred in November (Figure

! 4.25).

i I
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Rotenone samples showed no significant difference between the
three creeks sampled (Table 4.7). The 1981 samples showed that bay

p anchevy were more abundant in the fall than in the spring.
|

Bay anchovy, unlike spot, exhibited no clear decrease in abun-
dance from upstream to downstream. Instead, the peak abundance occurred

in the mid-creek areas. The duration of abundance peaks were generally

longer in the mid-creek area of Walden and Alligator while Baldhead

showed the longest abundance duration upstream (Figures 4.26 through

4.28).

Bay anchovy were collected f rom a wide range of salinities, being

most abundant at locations which had a salinity of about 30 ppt. The

range of salinity f rom which they were caught was f rom 0 to 34 ppt. .

About equal numbers (slightly above 18%) of bay anchovies were collected
in temperatures of 12 and 28'C. The temperature range when they were
caught was 8 to 32*C. The greatest percentage (24%) of bay anchovy
were collected at sites with a bottom organic content of about 18%.I They were also abundant (21%) in areas with <1 and 3% organic sub-
strates.

I
White Mullet

I
White mullet was the third most abundant species of fish collected

in the 18-month sample period. They were the sixth most abundant fish

I
.

collected in 1980 using all methods. White mullet represented 4.61%
!

of the total finfish catch for that year. The 1981 collections showed

white mullet as the second most abundant fish (7.72 percent) collected
with all methods.

The CPUE using seine; showed no significant difference between

any of the creeks sampled during the study period (Table 4.7). White

mullet collected with the seine were at their peak abundance in July

for the 1980 samples. June showed the highest CPUE for the 1981 seine
collections (Figure 4.29).
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No significant dif ference was observed between abundance of white
mullet in the three creek systems sampled with rotenone (Table 4.7).
White mullet were caught in very substantial numbers in the 1981 fall i

i
collection while none were caught in the spring,

I
The most abundant catches of white mullet occurred in the up- ;

stream stations. The longest duration of the peak abundance also g,
moccurred in the upstream areas in all creeks sampled (Figures 4.30

through 4.32). I
Almost all the white mullet were collected in largest nuabers

from .:reas with salinities of 10 to 16 ppt and from 24 to 32 ppt. The
temi.erature at which virtually all of the white mullet were caught
ranged from 24 to 32"C. The greatest percentage of white mullet were
collected from statiotas with organics of approximately 2% and 8%.

Atlantic Menhaden
'

Atlantic menhaden were the fifth most abundant fish collected
over the 1980 and 1981 collection period. They were 14th in order of
abur. dance in 1980 and 5th in 1981 representing 0.9% and 5.83%, respec- E*tively. Although the seine was slightly more effective than the
trawl, catches from both methods were analyzed with similar results, g_

E
The CPUE for Atlantic menhaden in the 18-month study period using

trawls showed that their abundance was greater in Walden Creek, followed

by Mott's, Alligator, and Baldhead (Table 4.7). The CPUE of trawls

showed that Atlantic menhaden reached a peak abundance for the 1980

samples in July. The 1981 CPUE peaked in April (Figure 4.33).

Using seines, Atlantic menhaden were significantly more abundant
in Walden than in Mott's, with Baldhead intermediate in catch (Table

4.7). The peak CPUE for the 1980 collection appeared in August while
the 1981 peak was in April (Figure 4.34).

I
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No significant dif ference was observed between the CpUE for"

Baldhead, Walden, or Mott's using rotenone (Table 4.7). The spring

I- rotenone collection had a much more abundant catch than the fall
collection.

Atlantic menhaden were much higher in abundance at the upper
reaches of the creeks with catches over three and 12 times greater in

the headwaters than in downstream areas at Baldhead and Walden Creeks
respectively. The duration of the peak abundance of Atlantic menhadenI was generally greater in the head.aters of Walden and Baldhead Creeks
(Figures 4.35 through 4.37).

Over 24% of the Atlantic menhadeu catch was from areas with
salinities of about 26 ppt and were relatively abundant alang the

entire range of salinity from 6 to 30 ppt. At least 30% of the
Atlantic menhaden caught were obtained from 18'C water while theyI ranged in temperatures of 12-30'C. The vast majority of Atlantic

menhaden were found in areas with a sut trate of 2% to 4% organ;cs but

were found in much smaller numbers at areas with higher organics.

Striped Mullet

Striped raullet were the sixth most abundant fish collected duringI the 1980 to 1981 sample period. They were the tenth most abundant
fish collected in 1980 com' rising 1.80% of the total fish catch for

the year. Striped mullet were sixth in abundance in 1981 representing

4.63% of the total fish catch.

I
Seines were much more effective for catching scriped mullet than

were the trawls. The abundance of striped mullet were not signifi-

.I! cantly different at any of the three creeks sampled with seines (Table
4.7). The highest CPUE for the six-month sample period in 1980 appeared
in September while the 1981 peak was in March (Figure 4.38).

R
,
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The abundance of striped mullet in the Baldhead rotenone samples

was significantly greater than the abundance at Mott's and Valden.|

However, there was no significant difference betveen Mott's and Walden

(Table 4.7). The rotenone samples showed the 1981 greater abundance

of striped mullet tc. be in the fall samples.

gStriped mullet catches indicated, like white mullet, that the
Wupstream areas afforded them more suitable habitats than did the lower

reaches. Therefore, the abundance upstream was much greater than

devastream, and the peak abundance extended over a longer period

upstream than downstream in all creeks (Figures 4.39 through 4.41).
,

The most numerous catches of striped mullet were from salinities
between 6 and 12 ppt while smaller numbers collected from areas with
12 to 34 ppt. The greatest percentage of striped muliet were caught
in areas that had a water temperature of about 12*C, however, they
were found in much higher temperatures (up to 32*C). Over 70% of the

entire striped mullet catch appeared at sites with an organic makeup
of about 6% while the tange of percent organics where they were collected

was from 2% to 22%.

|.

WAtlantic Croaker

W
Atlantic croaker was the eighth most abundant species collected 5

during the study period. They represented 1.63% of the entire fish
catch for both years. Croaker was ninth in abundance (2.40%) of the
total fish catch in 1980. They moved up in abundance in 1981 to
seventh comprising 1.52% of the to*.a1 fish catch for that year.

Atlantic croaker were significantly greater in abundance in
Mott's Creek than in auy other creek using the trawl. Alligator,
Walden, and Baldhead were all significantly different from each other

(Table 4.7). The peak abtndance of croaker appeared in December for
1980 and November for 1981 (Figure 4.42).

I
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Rotenone showed a significantly greater abundance in Mott's Creek"

than in Baldhead and Walden (Table 4.7). Th t. 1981 totenone samples

showed the greater croaker abundance in April.

Atlantic croaker were more abundant in the upereek stations ia

Walden and Baldhead Creeks. However, the lower creek stations in

Baldhead Creek showed a higher abundance than the mid-creek areas,

Alligator Creek showed a greater abundance in the mid-cteek stations
than in the upper or lower stations. The duration of abundance in

I Alligator was longest in the mid to low creek areas (Figures 4.43
through 4.45).

Atlantic croaker were most abundant in the lower salinity areas.

Approximately 50% of the entire Atlantic croaker catch came from
salinities of 0 to 2 ppt while the salinity range that Atlantic croaker

were caught was from 0 to 26 ppt. The highest percentage of AtlanticI troaker were collected at about 16"C with a range when they were,

found of 6 to 34 ppt. Over 35% and 25% of the Atlantic croaker catch
was from areas with organics of 20% and 8%.

Flounder

Southern, summer, and gulf flounder were lumped together forI analysis and will be referred to as flounder. Flounder was the 15th
most abundant species of fish collected in the 18-month collection
period. Flounder was 21st in abundance (0.13%) in 1980 and 23rd in
abundance (0.41%) in 1981.

I
Flounder were significantly more abundant in the Alligator Creek

trawl samples than in the other creeks. Mott's, Baldhead, and WaldenI showed no significant difference among them (Table 4.7). July and

August had the highest abundance for the 1980 samples while February
was the peak for 1981 (Figure 4.46).

Rotenone samples showed no significant differ.ences in abundance
between Baldhead, Walden, end Mott's (Table 4.7). The abundance was

greater in the spring rotenone sample than in the f all.
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Flounder were most abundant downstream in Bd ' 'ad and Walden,

while Alligator Creek exhibited higher catches in id creek stations.

The duration of abundance was longest upstream in Baldhead, but Walden

showed little difference between the two. Alligator Creek showed the

duration to be longest in the mid creek areas (Figures 4.47 through

4.A9).

Flounder were most abundant in areas with a salinity of approxi-

mately 2 ppt but were found in areas with values of 0 to 30 ppt.
Temperatures at which the highest percentages of flounder were caught
were about 12 to 14'C while the range was from 4 to 32*C. Approxi-

mately 35% of the total flounder catch was from areas with substrates
containing about 4% organics while the range of organics was 4% to

36%.

Veakfish I
Weakfish were the 12th most abundant fish collected in the 1980

and 1981 study period. Weakfish were 17th in order of abundance in
1980 and represented 0.49% of the fish catch for that year. The 1981
catch of weakfish ranked 19th in order of abundance representing only

.05% of the fish catch for the year.

The abundance of weakfish collected with trawls showed no signifi-
cant difference between Walden and Alligator Creeks. Walden was

| significantly higher in abundance than Baldhead and Mott's (Table

4.7). The peak abundance of weakfish occurred in July 1980 and June

1981 (Figure 4.50).
-

No weakfish were collected in the rotenone samples.
.i

The weakfish catch for the study period was low in all creeks.
The most abundant areas in Baldhead and Walden were upstream while

Alligator Creek showed the most abundant areas to be downstream. Very
little difference was noticed between upstream and downstream abun- g

=dance periods (Figures 4.51 through 4.53).
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Veakfish vere most abundant in areas with salinities around<

14 ppt , vbile the rar,e of salinity associated with their catches was
6 to 18 pyt. The temperature which showed the highest catch percent-
age (approximately $5%) of veatfish was about 28'C while the range ofI tertperatures then thr' vere caught vis 24 to 32'C. Veakfish were most
abu-dant (over 50%) in areas that had a substrate cuntaining about 5%

organics but were found in areas with percent organics of approxi-
mately 2% to 20% also.

I S otted Seatreutf

Due to low numbers collected, spotted saat rout vil' not be dis-

cussed.

I
Blue Crab

I blue crabs were the second cost abundant invertebrate collected
in the high marsh program falling behind grass shrimp. Over the total
sample period, they represented 13.51% of the total invertebrate
catch. Blue crabs represent 22.27% of the total 1980 invertebrate

catch ranking secend in abundance. They also ranked second in abun-
dance in 1981 representing 11.97% of the total invertebrate catch.

I Trswl CPt'E was highest at Mott's followed by W1 den, Alligator,

and Baldhead (Table 4.7). Blue crabs were slightly higher in abun-I dance in July for the 1980 samples followed closely by the re.naining
five months. The peak abundance for blue crabs taken by trawl appeared

in February for the 1981 colleci ons (Figure 4.54).d

Blue crabs exhibited theis estest nur.sers upstream in 11
creeks except Alligator which shoved the peak abundance in the mid
4:na station. The dusation of peak abundance kab greatest upstreamI in Baldhead and Walden and in midcreek in Alligator (Figures 4.55

through 4.57).

I
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Approximately 22% of the blue crab catch was taken f roro areas
with a salinity of about 2 ppt. Blue crabs were relatively abundant
in salinities of 0 to 26 ppt but decreased in numbers above 28 ppt.
The greatest catch (over 30%) of blue crabs occurred when temieratures
were about. 14'C while smaller * sbers were taken from water ranging in

temperature from 8 to 32*C. Blue crabs were much more abundant (about
28% and 25%) in areas with substrates having (1% and 4% organics, but

they were also collected in areas with substrate organics up to 40%.

Brown Shrimp

Brown shrimp were the third most abundant invertebrates collected
in the 18-month st.udy period. They were also third in abundance in
1980 and 1981 representing 19.33% and 10.88%, respectively.

Brown shrimp abundance, using trawls, was greater at Walden and
Mott's than at Baldhead or Alligator (Table 4.7). Brown shrimp peak

abundance occurred in July of 1980 and June for 1981 (Figure 4.58).

Brown shrimp occurred in greatest abundance ia the headwaters of
Baldhead and Walden Creeks while Alligator had a pe.k bundance down- E
stream. The length of abundance time va- generally slightly greater E ,

in the upstream stations (Figures 4.59 through 4.61). W
E

Approximately 27% of the brown shrimp collected were from areas
with a salinity of 10 ppt while areas with values of 12 to 14 ppt had
slightly less. Brown shrimp also collected in areas with a salinity
range of 2 to 34 ppt. Over 60% of the total brown shrimp catch came

from waters with temperatures of 28 to 30*C, while smaller numbers
were collected from waters with temperatures ranging from 22 to 32*C.
Brown shrimp catches were most abundant (about 36%) in areas with a
substrate of <1% organics but were also found in areas with substrates
containing up to 24% organics.
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khite Shring

I khite shrimp sete fourth in abundance of the total invertebratt

catch. White shrimp were the most abundant invertebrate in 1980

representing 39.097, of the catch. The 1981 catch showed white shrim)
as the seventh most abundant invertebrate collected by both Eears. |

representing enly 0.41% of the catch. khite shrimp were collected,

equally well with trawls and seines; therefore, the analysis results

I for both gears are presented. The re=ults obtained by the two gears
were slightly different, but both showed that the upper river areas
contained a greater abundance.

Trawls showed catches to generally be h4.gheit at Mott's and
Walden followed by Alli ator and Baldhead (Table 4.7). The peakE

abundance for trawls occurred in Septen.ber 1980 and July, August, and
Septertber in 1981 (Figure 4.62).

Seines also showed catches at Mott's and Walden to be highest in
i abundance (Table 4.7). The peak abundance of white shrimp in seine

samplen occurred in August 1980 and September and October 1981 (Figure

4.63).

I khite shritnp were collected in low numbers in Baldhead Creek as a

whole. They were most abundant in the upper creek stations of Bald-
head and Walden. khite shrimp were most abundant in the dovustream

areas of Alligator. The duration of abundance was slightly longer at
the upstrearn stations (Figures 4.64 through 4.66).

I
The most abundant catches of white shrimp were from areas with

I salinities from 6 to 14 ppt. The range of salinity here white shrimp
were caught was from 2 to 32 ppt. Over 50% af the white chrimp collected
were from waters with temperatures of aboun 28'C while smaller numbers
were found in temperatures of 16 to 30*C. Over 40% of the rhite
shrimp catch was from areas w;th a bottom makeup of <1% organics but

' smaller catches were cade in areas with bottom organics up to 24%.

I
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IPink Shrimp.

Pink shrimp were the fifth most abundant invertebrate collected
over the eatire study period. Pink shrimp ranked fourth in abundance

in 1980 representing 14.84%. They were also fourth in abundance in i

1981 representing 4.14%.

Trawl data showed that all creeks were significantly different

from each other. The abundance of pink abritrp in decreasing order was
found at tiott's, Valden, B 'dhead, and then Alligator (Table 4.7).
The peak abundance for 1980 appeared in September while the peak
abundance for the 1981 samp e appeared in August (Figure 4.67).

Pink shrimp were most abundant in the upcreek stations of llald-
head while the most abundant station in Walden Creek was downstream.
Pink shrimp like the other species of shrimp were most abundant down-
stream in Alligator. Very little difference was observed between the
duration of abundance in the upper and lower station:a of Baldhead.
The length of time that the pink shrirop were high in abundanc.e was
greatest upstream in Walden and downstream in Alligator (Figures 4.68
through 4.70).

The catches of pink shrimp were relatively high in areas with a W
salinity range from 4 to 26 ppt while smaller numbers were +aken f rom g
areas with salinities down to 2 ppt and up to 34 ppt. Approximately
26% of the pink shrimp catch came from water with a temperature of
about 26'C while the range of temperatures when they ware found sas
from 10 to 30*C, Approximately 22% of the pink shrimp catch came from
areas with a bottom makeup of about 2% organics. Their abundance was

also relatively high in areas with a bottom makeup of about 8% to 10%
organics while the total range where they were found was from 2% to

22%.

|
I
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4.3.4 Standing Crop Estimates

Standing crop estimates were determined in the spring for each
creek system that was suitable for rotenone sampling. These creeks
were Baldhead and Valden, with two rotenone stations each and Mott's

with one station. Alligator Creek's substrate contained extremely
soft organic core which made walking practically impossible so no
sample could be taken. Since the densities of most species of fish
decrease f rom upstream to downst ream, rotenone samples were collected
near the headwaters and near the mouth. By combining the high density
area with the low density area, an average standing c op per acre was
cbtained for the creek as a whole.

Mott's Creek showed the highest standing crop of spot, Atlantic
menbaden, and Atlantic croaker. Baldhead Creek had the greatest
abundante of bay anchovy and striped mullet while Valden Creek had theI highest standing crop of flounder (Table 4.8).

'

4.3.5 Special Studies

tilgh marsh special studies are occasionally conducted in the Cape
Tear River and estuary. A small special study to compare the upriver
extent of various species to the movement of the salt wedge was per-I formed September 16, 1980. Trawl samples were collected in the Cape
Fear River north of Wilmington using the same trawl and mesh sizes as

in the normal high marsh study. Trawl samples were collected by
towing the net along niud bar''s, where available, or in deeper water
for a duration of one minute. Sampling was conducted on an incoming
tide at two-mile intervals beginning one mile north of Point Peter

(junction of Northeast Cape Fear and Cape Tear Rivers). The most
upstream saraple was taken approximately 28.2 km (17.5 mi) from Point
Peter (Figure 4.71). The results of this study showed that the leading
edge of the salt vedge at high slack was 18.1 km (11.25 mi) upriver
froui Point Peter. The salinity of the salt wedge at this point was
0.5 ppt. No croaker were collected past this point, but blue crabs

and white shrimp were collected 25.0 km (15.5 mi) past Point Peter and
approximately 7.2 kra (4.5 mi) past the salt vedge.
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Table 4.1 (continued)
% Sand (%) Silt & 1

Station 2
No. 1.ocality Method D (km) D (km) Shell Fragment Coarse Medium Fine Clay Organics

43a Alligator Creek Trawl 42.3 1.5 0 0 28.4 54.4 17.2 20.1

43b Trawl 0 0 31.5 47.6 20.9 18.6

l 44a Alligator Creek Trawl 42.3 0.7 0 1.6 21.8 53.9 22.7 14.9

44b Trawl 0.5 0.1 4.1 83.6 11.7 5.9

|

i'
Y

.

..

--
, ,



. - - - _ - - - - - - . - - - . _ - - - . . - - - - - - . ~ . . . - - - - . . . . . _ - - . _ - . . -.-..-. -

!

I
Table 4.2 Dominant and/or commercially important species for

High Marsh StudyI,

Syecies Common Name !,

Brevoortia tyrannus Atlantic Menhaden
i

Anchoa witchilli Bay AnchovyI Cynosion nebulosus Spotted Trout

C. regalis k'ea k ti sh

Leiostotaus xanthurus Spot

Micropogonfus undulatus Atlant.c Croaker'

Mugil cephalus Striped Mullet

M. curema k'hite Mullet

Paralichthys spp. Flounder

Penaeus aztecus Brown Shrimp
t

P. duorarum Pink Shrimp

P. setiferus khite Shrimp

Callinectes spp. Blue Crab

I .

I
I-

I
I
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Table 4.3 DAILf STATISTICS ON TEMPERATUdE AND SALINITY

FOR 4AdSM STUOY, Jt!L Y 1980-DFCEHFFR 1931.

VaTEu TEMPE4 44E Eat.INITY
6 ATE M14 "EAN H4a N +41 N HE 4N hat 4

......................................................

0.n ?7.9 31.3 25 P.0 17.$ 30.0 P%>3JoLen '

15AoGHO >7.5 29 5 31.0 25 P.0 17.4 32.0 PS g
P;AuG46 P3.2 P6.8 31.3 24 7.n P*.5 34.0 24 g
22;EPHO 76.5 P7.9 29.2 24 4.0 18.9 23.0 24
a70CT80 18.5 Pl.1 21.0 24 P.0 la.S 33.0 24
42NOVAn 12 2 19.5 16.9 24 25 17.5 31.0 24 3
0;Nov40 14.5 16.5 19.0 5 12.0 la.6 25.0 5 5
?1NOVdn 11.0 12.0 !?.9 24 0.0 17.0 29.0 24
090ECdo 12.4 13.7 15.7 25 10 17.1 30.0 25
210EC81 2.5 s.5 7.4 25 0.n 19.1 34.0 25
2'JANdl 4.3 6.8 7.5 16 0.0 17.4 25.0 25
17FE981 3.0 I?.S 15.0 26 0.0 9.1 22.0 26
D1" Aux! 10.1 13 2 17.5 26 20 13.1 2a.0 2;
PavapAl 11.0 14.0 10.0 26 10 16.2 29.0 26
clAvP61 15.9 14.0 19.5 5 6.0 1%.3 3d.0 5
14A-R81 17.3 19.3 Po.5 26 10 17.0 30.0 d;

n;FAf41 18.S P2.1 ?4.8 26 6.0 21.9 33.0 L' 6

P794Yhl ??. Pl.6 Pi.3 26 1. 's 16.4 30.0 26
16JUNil 29.P 11 0 3P.H 26 2.0 14.7 P4.0 25
SAJoLH1 (7.2 ?9.3 32.8 26 2.0 P0.0 34.0 26
PHJ4L81 >6.0 P9.0 31 0 26 2.A 14.% 24.0 26
17A-G81 P3.9 75 1 26.3 26 0.0 11.4 2b.0 26
'85EP41 P4.a 75 4 P6.5 26 20 12.0 ps.O 26 g
24cEPet Pl.2 P3.7 P6.5 26 2.n 17.9 31.0 26 g
070CTdl 16 1 19 0 21.0 5 10.0 21.9 34.0 %

1 ~49C T 81 17.3 18.5 19.5 26 7.0 P;.1 34.9 26
1 '40o/81 11 9 13.9 16.2 2' O.o 19.6 32.9 24
07DECel 6.4 8.9 10.5 26 0.0 1A.3 31.0 26
210EC81 3.0 7.5 10.9 26 0.0 16.0 P1.0 26

I

I
! I
1

I
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Table 4.4 TalP NU%ER, DATE AND EFF04TS FORI *

HIGH M A P e.H STUDY. 19540 10 1981.
.

...... ......................................

ST AwilNii TDawl SFINF 40TENONE i

T919 OATE EFFORTS EFF04TS fFFOGTS
'

.................................. ..........

I 2 3Jul4'i 19 $ q

2 44A4JGB" 19 b o
3 26AlG49 19 5 0
4 22SEPC 19 S 9

I 5 070CTM 19 5 0
5 02N0180 19 5 0
7 n,N0s80 0 0 ',

I 9 20Novan 19 5 0
9 0 '4 0 E C d (> 20 5 0

19 210E C M 20 5 4

11 2"JANSI 20 5 0
12 17FEAxl 21 5 0

13 ^TMAN*1 21 5 0
14 2.MAakl 21 5 0 ,

15 OlA"Asl 0 0 ;

1$ 16 A6'981 21 S o

17 n.;MAfal P1 3 o

1H 27MofAl 21 5 0

I 19 16JUNB1 21 4 ')
20 4 6J' JL 81 21 5 0
21 24)'Lil 21 S A

P2 17AiGH1 al 9 0 f

23 ORSFPAl 21 S 4
24 245Ed41 21 5 4

|
P5 070CT31 0 0 4

26 liOCidl 21 S 6

21 1 N0th! 21 3 o
Pa u70EC"1 21 o 9

I 29 21DECd1 21 % 1

............................ ............. ..

TOTAL '29 12* 1%

,

I
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Table 4.5 (cent ism.ed)

VF an w 19a3

tuawls SE INT 5 *n3 T E *O*e
SPECIES SCIENTIFIC Ha"E SPECIES Co==ON Na mt CATCH s CATCH s Car w s

______ _ __ __ _ - =. . _ - -

=

TAaCHINGTUS FALCATUS PEbMti 0 0.00 1 0.02 0 0.e0
Lt.sTJaN j nae $ NAPPERS . . . . . .

LttT JANt r% ANall% MUTTON SN4PPfk 1 0.01 0 0.00 0 0.00
LufJa4*75 G415(t15 G4AY %N4PPER 9 0.12 4 0.09 9 9.14

GEuuttnaE poJapans . . . . . .
DIAPTEuuS supaTUS Ipl5H PDMPAP40 5 0.07 3 0.07 0 0.00
EOCINOST0 DOS SP. "OJnR2A UN]p.tEUCINOSTGMU53 3 0.06 1 0.02 0 0.00
Et*CIPsOSTopus 46G& NTEUS SpoTFIN poJasna 220 2.9* 362 P.*4 135 2.35
E'tCINOsTONUS GesL4 SILDEC JEhNY I 0.01 0 0.00 0 0.00

N at we sL ID a C GHONis . . . . . .

OuTHOPP15fis CHWW5GPTERA PI GF I %n 4 0.31 0 0.00 0 0.00
%PARIDaE POGGif5 . . . . . .

AnCMo5 Apr.US PoonaTOCEPNnLUS SHEEP 5MEan 34 c.46 0 0.09 2 0.03
LaGO90N RHO *BOIDES PINFISM 66 0.R9 6 G.14 0 0 00

%ClaEN10st Ovuus . . . . . .

7 RainDIELLA CHRYSOUQA SILVER PERCH 1R2 2.*4 9 0.21 0 0.00
Le CvkO5CicM kEPul0%US SP9ffED SEATpouf 4 0.o% 1 0.02 0 0.00
M) CYkOSCION uEGaLIS bEamr15H MS 1.15 1 0.52 0 0.00

LF 105fowir$ anNTwupus Spor 3 533 20.m1 234 5.52 20s 3.a9
MFNittinEMUS %#. M INGF ISH UNID. f MENT ICIRdMU51 1 0.01 0 0.00 0 0.00
MICROPO40NI AS inNAAcATLrs ATLANTIC CALA*En 397 5.3F 11 C.26 Il 9 19
SciaENOPS OCEttATUS RED DuUM 3 0.G4 4 0.09 % 0.10-

STFLLIFEu L ANCEDLaT J5 STan pouw 1 0.01 0 0.00 0 C.00
EPatPPIDat SPADErf5HES . . . . . .

CwaffenIPTERJ5 FABEn ATLANTIC SpanEF15a 4 0 05 0 0.00 0 0.00
%rGIL10af WALETS . . . . . .

MuGIL rEPwattr5 StalPED MULLET 23 0.31 les 2.51 1=3 3.la
muGIL CuaEMA uwlTE MetLET $8 0.7A 652 35.13 9* 1.c4

%PHv24ENIDAE PapF sCucas . . . . . .
SpHYuaENs GUACH&MCHO GuakUn%CHE O 0.00 2 0.05 4 0.00

PLEwNIIDaE COM4TOGIM PLFMNIES . . . . . .

CHasw0005 80soulahnK STatPFn PLENMy 0 0.n0 0 c.00 5 0.04
MVP509tEwNIUS HENT21 FEaTHEu strwNy 0 0.c3 c c.00 1 0.e2

99atiDat Goa!Es . . . . . .

GoalCP#itar, SP. GOMY UNID.(GCHIONELLU%I O 0 00 1 0.02 0 0.00
GORIONCLLui 80tE050=a DautEu GCav 3M 0.51 7 8.16 839 14.49
GO4tOMFLLUS Ha%TATu% $NADPTAIL GC09 * 0.05 0 0.00 9 G.1S
GoalONELLUS ShasFELDTI Fut%wwaTEp r.oa r 106 I.48 21 0.7% 20 e.35
50410%O"4 $P. Gogy UNIO.tGO*lOSOmal 1 0.01 0 0.00 0 0.04
GOaIO50*a ROSCI hawEu Gont 12 0.la 0 0.00 s19 19.77
64A1650Ma GIMSRoaGI %EaAGap0 GGRY 0 0.00 0 0.00 9 0 14
MICE OGO91sf5 TMALASSINrs GRE EN GOH f 25 0.3e G 0.00 1 0.02

.

'
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T aHLE 4.6 TOTAL CATCH AND PERCENT TOT AL Or 04GsNISMS COLLECTED IN H!'iH MAESH $TJOT. 198].

VEAR * 1996

Trawls SEINES ROIE NOr4L
SPECIES SCIENTIFIC NAME SPECIES COMMON NA*5 CATCM % CATCH S CAT (H &

, .-

EEPISOSTEIDat sans . . . . . .

LEPISO5TEUS 055EH5 LONGMOSL GAD 1 0.00 0 0.00 0 0.00
ELOPIDAL TAPPONS 1 0.00 0 0.00 0 0.00

EIOPS Sauke% L A D VF ISM 12 0.07 1 0.01 il G.5*
ELOPS 54trou$ttf PTOCEPHaLU53 LADvF ISH ILE PissCF PH ALU5 8 22 0.03 4 0.0/ 6 0.02

A NG"ILL ID AE FutsHwarfR EELS . . . . . .

ANGlilLLA RCSTRAIA AME41CA'? EEL 76 0.03 0 0.00 13 0.05
OPHirHTHInaE SNAME EELS . . . . . .

MYWGPHIS PUNCTATUS SPECFLED WOOH EFL 5 8.01 0 0.00 1 0.00
MfROPHis PUMCTaTUS(LEPTOCEPHAL $PECKLED WONM EEL (LEPTO.) A e.01 0 0.00 18 0.07

ClitPE ID AE HE NRI NG5 . . . . . .
ALOSA AESTivatis etutesCK HENRI44 6 0.01 3 6.02 0 G.00
AIO5A P5r000H a uENGUS . ALEWIFE I 0.00 0 0.00 e 0.0e
HutvD04TIA Tywaugus ATLANTIC MENHaDEM 4,063 5.1% 3 326 T.40 1,449 6.TT
DOF050HA CEPECIANUM GIZZADD SHAD 9 0.01 0 0.03 1 0 007 E t364 AUL IDA E AuCHoviE% . . . . . .

z- ANCwoA 59 - akChovy UNID.santwott e 0.03 6 6.c0 0 0.00**
A4CHO4 HEPSETUS STRIPFD ANCHowY & 4.01 1 0.01 1 0.00
ANCHOA MITCHILLI SAY ANCHOWY 6.616 8.35 *11 2.41 #55 3.83

%vunDONTIDaC L12ADDF]5MES . . . . . .
SvNGDUS F0ETEN% IN5Hoat LIZapnFISM $4 soit 13 e.0F 1 0.40

CYPDINIDaC Capes AND MI490vs . . . . . .

NOTEMIGONOS CRv$cLEUC45 GOLDEM 5H14FR 2 0.00 0 0.0c 0 0.00
ICTatualnAE BULLHEAD CATF15MES . . . . . .

ICTatuuos CATu% wpITE CATFISM II 0.o; e 0.04 0 5.00
ICTALUpo% PUNCTaTUS CHANktL CATFi%M 6 0.0! 0 0.#0 0 0.00 >

BATDACHOIDIDAE T0aDFISHES . . . . . .
Op5ANU% TAU Ov 5TT P ToaDF i%H 0 5.C0 0 0.00 2 0.01

GoHIESO(; par CLINGFISHts . . . . . .
GCHIE50s STRUuC5tr5 SF. ILLF TF ISH 0 0.00 0 0.00 1 0.00

GaDIDaC CoOFISHE5 . . . . . .
UnoPHYCis Flon: DANA %OUT HE NN H AM E 10 0.01 1 0.01 1 0.00
UDOPHvCIS REGIA SPOTIFD HaKF 1 0.00 0 0.00 0 0 00

OpHIDIIOPE CUSM-FELS . . . . . .
C'* JION wfL5H1 (pESTFD CU%=-EEL 0 0.00 0 0.00 13 0 05Cr .JDONTfDaE Millfr}5nF5 . . . . . . >

t. 740004 vapIEAATUS SHEEP 5 MEAD MINMOW 0 0.00 0 0.00 1 0.01 *
Fah. tr% HE TE poQ lius pa rMetit turn 1,037 1.33 944 5.2R 5 877 21.53
FtKM) (H% Lt. SCI AE SPOTFIM p!LLIF1%H 0 0.00 9 0.00 63 0./3
FIPNOUsHS MaJalis STRIFfD MILLIFl%H 23 0.03 144 4.MI Iml S.A6

PoECILIInaE LivteFaugn% . . . . . .
GAM 9U51a AFFINIS MC50UITQFl5H 0 0 0c 2 0.01 1 0.00

|
r

4
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Table 6.7 Analysis of variance of CPUE for high marsh - J21y 1930 to December 1931.

SOURCE
TRIPS2 2SPECTES GEAR TRIP CREEK LOG S gg ) ANALYZED

ITotal organisms Trawl *** *** i.616 0.290 0. L 1-29
MW A D

I5eine ns 1.K17 0.302 0.647 1-29***

Rotenone * ** 3.01i 0.100 C.840 7, 15, 25

ti.* W

ISpot Trawl *** *** 0.313 0.270 0.700 1-29
,7 MW A_ B__
v.

Seine ns 0.675 0.249 0.730 1-29***

Hotenone *** ns 1.f>S3 0.234 0.913 7, 15, 25

IBay anchovy Trawl *** *** 0.435 C'. 336 0.293 1-29
,

MA WB

ISeine ns 0.264 0.246 0.387 1-29**

Rotenone ns 3.943 0.495 0.747 7, 15, 25*

1 Trips 5,15, and 25 not included in trawls

ns Not significant - p>.05 B = Saldhead Creek (
.01 < p 1 05 W = Walden Creek*

.001 < p1 01 M = Motts Creek**

p1 001 A = Alligator Creek'*

.
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N

| Table 4.7 (continued)

TRIPS
SPECIES GEAR TRIP CREEK LOG S (R ) ANALYZED

: I '
0.057 0.063 0.265 1-29White inullet Trawl *** ***

$

W BMA
~

,

i
l 1

ns 0.531 0.196 0.736 1-29i Seine ***

1 i

Rotenone ns ns 0.473 0.460 0.710 7, 15, 25

Menhaden Trawl *** *** 0.220 0.156 0.451 1-29
! WM AB

- ,

d

I0.245 0.197 0.545 1-29Seine *** *'

WBM4

,
:

,

$
! Rotenone ns 0.673 0.530 0.736 7, 15, 25**

I
0.I16 0.090 0.406 1-29Striped inullet Trawl *** ***

_BAMW

I
Seine ns 0.411 0.222 0.457 1-29 |**

* *** 1.125 0.103 0.944 7, 15, 25Rotenone
!SMW
t

|

Trips 3,15, and 25 not included in trawls |

!

Not significant - p >.05 B = Baldhead Creekns
.01 < p 1 05 W = Walden Creek*

I.001 < pi.01 M = Motts Creek**

pi.001 A = Alligator Creek*** ,

!

1

,

- . . _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___
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Table 4.7 (continued)

TRIPS
2 2

SPECIES GEAR TRIP CREEK LOG 5 (R ) ANALYZED

Atlantic croaker Trawl *** *** 0.191 0.109 0.42) 1-29
MAWB

Seine ns ns 0.045 0.041 0.243 1-2M

*** 0.355 0.120 0.856 7, 15, 25Rotenone ns

M. BW- --

I*" 0.035 0.011 0.233 1-29Flounders Trawl as

_A_ M BW

Seine ns ns 0.007 0.002 0.225 1-2Em

b
Rotenone ns ns 0.224 0.040 0.554 7, 15, 25

Weak fish Trawl *** *
g

W A BM 0.023 0.019 0.146 1-29

Seine ns ns 0.007 0.002 0.223 1-2Y

r.ctenone - - - - - 7, 15, 25

I iTrips 5,15, and 25 not included in trawls

2
Not caught in rotenone

ns Not significant - p >.05 B = Baldhead Creek
.01 < p < .05 W = Walden Creek*

.001 < p 1 01 M = Motts Creek**

p1 001 A = Alligator Creek***

. _ __- __-_ _ ______- --______-_-____
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Table 4.7 (continued)

TRIPS
SPECIES GEAR TRIP CREEK LOG S (R ) ANALYZED

I
Blue crab Trawl *** *** 0.577 0.133 0.527 1-29

MWAB

Seine *** *** 0.409 0.132 0.492 1-2M

.M- _B T

I
| Brown shriinp Trawl *** *** 0.257 0.148 0.540 1-29

WM BA

I '

Seine ns ns 0.213 0.100 0.603 1-29
,

0.139 0.038 0.474 1-2MWhite shrirnp Trawl ns ***oo

MWAB
_

Seine 0.164 0.117 0.521 1-29*** **

|-MTR '
q , ,j Q J2*' %

,

I
Pink shritnp Trawl "" *** 0.252 0.115 0.433 i-29

MESS

I
ns 0.210 0.092 0.530 1-29Seine ***

i

I Trips 3,15, and 25 not included in trawls

ns Not significant - p >.05 B = Baldhead Creek
.01 < pi.05 W = Walden Creek*

.001 < p 1 01 M = Motts Creek**

p1 001 A = A!!igator Creek***

IM M M M M M M ME M M M M M M M M M M
-- __ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _
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Table 4.3 Standing crop estimates for high marsh study July 1930 to Decemb: r 1981

Walden Creek l'haldhead Creek Mott s Creek

Species No./m No./ Acre No./m No./ Acre No./m No./ Acre

Spot 2.46 9978.57 4.59 19016.67 6.14 23357.14
Bay anchovy 0.0009 3.37 0.0013 5.55 0 0
White mullet 0 0 0 0 0 0
Atlantic menhaden 0.12 492.35 0.10 427.77 3.63 22035.71
Striped mullet 0.0317 123.57 0.49 2022.22 0.0919 357.14

-

! Croaker 0 0 0 0 0.79 3057.14
Flounder 0.0009 3.57 0.0007 2.77 0 0
Weakfish 0 0 0 0 0 0
Total organisms 2.73 11292.86 7.37 30494.44 12.94 50300.0,

Salinity Salinity Salinity

Upstream 9.5 16.0 6.0
Downstream 13.0 32.0

Temperatire Temperature Temperature
Upstream 17.9 19.5 15.9
Downstream 18.0 13.3

Percent Organics Percent Organics Percent Organics

Upstream 1.5 0.9 2.3
Downstream 2.3 11.9
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.
. 5.0 NEKTON HONITORING

5.1 Introduction

This portion of the long-term monitoring program is a continu-
ation of the previous nekton sampling program conducted by the UNC
although substantially reduced in scope. In general, this program

(CpCE) data which serve as a measure of

I provides catch per unit effortthe long-term changes in juvenile and adult populations of nekten in

the CII.

I
The major objectives of this program are to determine the rela-

tive seasonal abundance, species comporition, and size distribution of
the juvenile and adult fish and shellfish of the lower Cape Fear

RiI ver.

The results of this program can be compared with results from
previous nekton studies (Schwartz 1979a through 1979g) so that changes
in size distribution, species abundance, and species ccmposition may
be determined.

In' September 1980, changes were implemented to streamline this
G - portion of the overall program, while still collecting sufficient data

to realize the nekton monitoring program's objectives. Program changes

will be explained in the appropriate sections.

5.2 Methods

5.2.1 Description of Sampling Stations

January 1979 - August 1980

i
Sampling station locations extended from the freshwater drainage

canal, approximately 3.4 km (2.1 mi) west of Southport to Cape Fear
River buoy 23, approximately 8.8 km (5.5 mi) northeast of Southport.

I(ampleswerecollectedatninestationswithinthisgeographicalarea
S

Figure 5.1).
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I

Station I was located in the freshwacer drainage canal (FDC)
'

between the first and second bends. This station was chosen because
the FDC is a dredge.d canal like the intake canal but without the
direct influence of the plant. Small trawl and gill net samples were
collected at this station.

Station 2 was located in a slough east of Buoy 18 and north of a
spoil island on the east side of the sh!p channel. Only the large
trawl was used at this station.

Station 3 was located in the ship channel between Buoys 19 and g
21. This was also a large trawl station. 3

Station 4 was located in the intake canal from the junction of

Walden Creek and the intake canal eastward toward the Cape Fear River.

This station was sampled with the large trawl, small trawl, and gill
net.

Station 5 was located in the intake canal from the intake screens
at the plant northeastward to near the first bend (uppermost) of the
canal. This station was also sampled with the large trawl, small
trawl, and gill net.

5
E

Station 6 was in the intake canal from its junction with Walden

Creek westward toward the plant to the vicinity of the old Wilmington g
highway. Only small trawl and gill net samples were collected at this y

station.

I
Station 7 was in Walden Creek between the bridge and the first

bend. Gill net and se:.ll trawl samples were collected at this station.

Station 8 was located near the entrance to a small cove 1.6 km g
(1 mi) northeast of the mouth of Walden Creek and jurt west of Eaoy 23 3

at the north end of Snows Marsh. Gill nets and small trawls were used
at this station.

B
5-2
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I
I

Station 9 was located in the ship channel betwesa buoy 23 and the
southern entrance to Sunny Point Military Supply Depot. This was a
large trawl station.

I September 1980 - December 1980

During this period, three stations were saroled in addition to

the stations described above. These additions extended the range of1-

stations northward to Vilmington.

_

Station 10 was located in the Intracoastal Waterway between

Markers 174 and 176 approximately two miles SSW of the western
This was a large trawl stati<n.

I entrance to Snows Cut.
Station 11 was in the Cape Fear River just cast of the ships

"
channel at buoy 42. This station was sampled with the small trawl.

- Station 12 was located in Alligator Creek approximately 609.8 m

(2000 ft) east of the Brunswick River. This was a small trawl station.

I. January 1981 - December 1981

Beginning in January 1981, an additional station 'n the intake
-

canal was sampled. Station 13 was located between the two bendu of
the intake canal. This station was added in an attempt to o .ain

additional informatioa on species composition and abundance in the
intake canal so that the effectiveness of the proposed diversion

Idevice(completiondateDecember31, 1982) can be determined.

Stations 3 and 9 were dropped from the sampling program beginning
in January 1981 when large trawls were discontinued as a sample metbod

(see section 5.2.2). These stations were dropped because they were

deep water stations that could not be safely sampled with the small

. Itrawlboat.

I
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I
I

Stations 10 and 2, previously sampled with the large trawl, were
sz,mpled with the small trawl.

5.2.2 Sampling Design

September 1979_- August 1980

B
Adult and juvenile fish sad chellfish were sampled in the lower

CFE once every three weeks from January 1979 through August 1980.

During the sample week, each station was sampled thre e times with
either the small trawl and gill net or with the large trawl, and in
two instances all three gears. Sampling trip dates and efforts are
listed in Table 5.1.

The large trawl was a 12.5 m (41 ft) semiballoon otter trawl with
a 47.6 mm (1-?/8 in) stretch mesh body and a 38.1 mm (1-1/2 in) stretch

mesh intermediate and cod end. The small trawl was a 6.4 m (21 ft)
semiballoon otter trawl with a 38.1 mm (1-1/2 in) stretch mesh webbing.
The cod end was rigged with a 12.7 mm (1/2 in) stretch mesh inner
liner. The sill oct.s were 91.4 m (100 yd) long, 65 meshes deep, and
constructed of a 83 mm (3-1/4 in) stretch mesh monofilament. Gears
used were identical to those used in the UNC nekton program.

5
USalinity and temperature measurements (surface and bottom) were

taken each time a station was visited. Water samples were taken with
a 2-liter (0.5 gallon) brass Kemmerer water sampler. Temperature was
measured in degrees Celsius with a Fisher immersion thermometer, and

salinity was measured in parts per thousand (ppt) with an American
Optical refractometer. Temperature and salinity data are presented in
Figures 5.2 through 5.3.

Trawl samples consisted of fish and shellfish captured in a
15-minute tow. The catches were sorted according to species, and a
minimum and maximum total length, total number, and total weight were

recorded. If the species was one of the dominant and/or commercially
important species (bay anchovy, Atlantic croaker, summer flounder,

5-4
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t
southern flounder, Atlantic menhaden, striped mullet, white mullet,

spot, weakfish, spotted seatrout, white shrimp, pink shrimp, or brown
shrimp), up to 25 total lengths were recordt-d from each sample.

I When extremely large samples were collected, subsampling was

A sample was subsampled by filling an 8.5 liter (2.3 gal)
I utilized.bechet f rom which the numbers, lengths, and weights of each species

were recorded. The rest of the catch was weighed and released over-

board. The total number of fishes caught in each tow was obtained by

multiplying the number of fish of each species in the subsample by a
factor determined by dividing the weight of all the fish by the weight

of the subsample. This technique was identical to that used by UNC

(Schwartz et al. 1979b).

I'~ Samples not worked up in the field were labeled, placed in plas-

tic bags, put on ice, and worked up in the lab at a later time.

Gill net samples consisted of fish captured in a 24-hour set.

(Blue crabs were not recorded for gill net data purposes because in

most instances they were attracted to a net by the fish in it rather

than being captured by the net.) Gill net samples were worked up in
the same manner as trawl samples, although because of the small sample

size, they were never subsampled.
~

September 1980 - December 1980

Two method changes were adopted in an attempt to streamline the
nekton program. The first consisted of deleting gill nets from the

sample program because we felt that the program's objectives could be
met without them.

i

The second change was to reduce the length of tows from 15
minutes to 5 minutes. An experimental set of trawls was taken with

15 and 5 minutes duration. Using these data, comparisons of the
5-minute trawls to e 15-minute trawls taken earlier can be made,

thus maintaining the continuity of the sample program while also
allowing extra time to sample more stations.

5-5
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January 1981 - December 1981

Beginning in January 1981, the large trawl was no longer used as
a sampling gear. Due to problems of sampling in the t. hip's thannel

(hangs, currents), state and company personnel oecided that effort
could be better utilized by dit, continuing use of the large trawl and
concentrating sampling effort solely on the small trawl.

The decision was also made tc take two instead of three saraples g
at each station during a semple period. Two samples, along with the B

incccase in the number of small trawl stations started in January
1981, would provide sufficient data to meet the program objectives.

5.3 Results and Discussion

Since the small trawl was the only gear type used during 1981,

only those data vill be presented in the results and discussion,
however, large tr al and gill net data are shown along with small
trawl data in Table 5.2.

Since both 5-minute and 15-minute trawl samples were taken, CPUE

data waa adjusted to a duration of d minutes for purposes of analysis.

B
EOnly stations 1 and 4 through 8 were analyzed in the all year

model since these were the only stations that had three complete years

of data.

5.3.1 Total Organisms

Of total organisms caught from January 1979 to December 1981, 70%
were finfish and 30% ware non-finfish (invertebrates and reptiles).
Of the fish, bay anchovy (41%), spot (30%), croaker (147,), menhaden
(4%), and weaktish (4%) accounted for 98% of the total caught (Table

5.3). Grass shrimp (53%), brown shrimp (17%), pink shrimp (7%), and
blue crab (7%) account for 96% of the total non-finfish caught (Table

5.4).

I
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Tor all years combined (January 1979 to December 1981), ANOVA
calculations showed there was no significant difference among years

-

.

of total organisms caught per effort. Analysis did show a significant
difference among weeks with weeks 4-10 (March-July) generally having
a higher CPG than the other weeks, for stations, analysis showed
that station 5 had e significantly greater CPUE than station 1, which

I showed a significantly greater catch than stations 6, 7, and 4.
Station 8 had a si nificantly lower ca*.ch than the other stationsF

(Table 5.7).

Analysis of CPG of total organisms caught by year showed that in
1979 and 1980 ttati.ons 5 and I were significantly greater than the

other stations. Data for 1981 show, bewever, that stations 5, 13, and

12. are generally higher than the others. Stations 13 and 12 vereI added in 1981; station 13 was in the intake canal while statica 12 was
in Alligator Creek (Table 5.8).

5.3. 2 Species Accounts

I
Bay Aachovy

I Bay anchovy was the most abundant fish caught from January 1379

to December 1981 with the small trawl (Table 5.3). The peaks of

abundance generally occurred about the same time in 197S, 1980, and

1981. In general, bay anchovy displayed two peaks af abundance per
year. The primary peak occurred during the summer months (July and
August) and consisted mainly of age 0 recruits, although older indi-
viduals were present. A secondary peak generally occurred from
November to February and was made up entirely of age 0 individuals
(Figure 5.4). In 1979 and 1981 this secondary peak occurred in November

and corresponded closely to a large drop in salinity (Figure 5.3).

The cpg of bay anchovy with the small trawl was 110 for the
entire study period (Table 5.5). Station 1 generally had larger

I catches of both classes, with stations 7 and 8 having significantly

lower catches (Table 5.7).

I 5-7
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The CPUE of bay anchovy was 53 in 1979, 96 in 1980, and 171 in

1981. All three years were significantly different for the young of
the year, with 1981 also having higher catches for the juvenile and
adults (Table 5.7). Individual year cottparisons are given in Table;

5.8.

Length frequency ciata (Figures 5.5 through 5.7) reflect the g
appearance of young of the year anchovies in June that is shown in 3

Figure 5.4. Length distribution is generally increasing until June-
July, when the recruitment of a new year class lowers the mean length.
The fact that the older anchovies disappett from the catch ray
indicate that this is a.n annual species. Length distributions for
all three years (1979-1981) show sin 11ar patterns.

Spot ,

Spot was the second cost abundant fish caught with the small
Itrawl for the period January 1979 - December 1981 (Table o.3). Figure

5,8 compares the CPUE for age 0 and age 1 and older spot. Spot were
eclie:ted thraughtut the 5uar; thaic si.uudance was greatest from March
to June.

The CPUt of spot was 80 for the cocbined years January 1979 - g
December 1981 (Table 5.5). Significantly larger numbers of both age O E
and age 1 and older spot were caught during late March and early
April. Stations 8 (23 West) and 7 (Valden Creek) had significantly
lower catches than the other stations (Table 5.7).

In 1979 the CFL'E of all sizes of spot was 90. The CPUE in 1980

l- was 40 and in 1981 was 111 (Table 5.6). Analysis showed, however,

that young of the year spot had significantly larger catches in 1979
! than in 1980 or 1981. For older fish,1981 had significantly lcrger

catches.

In 1979 and 1980, significantly greater numbers of age O spot

were caugnt at stations 5 and 6 (intake canal) than the other stations.

5-8
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I

Analysis showed that station 12 (Alligator Creek) had significantly

higher catches in 1981 (1981 was the first full year of sampling in
Alligator Creek) (Table 5.8).

I
Lengt.h frequency distributions (Figures 5.9 through 5.11) show

I similar growth for
1979, 1980, and 1981.

Atlantic Croaker

Croaker ranked third in the top 10 most abundant fish in small

trawl catche, for the study period (Table 5.3). In general, the

higher catches of age 0 croaker occurred from May to July for 1979,
1980, and 1981. For juveniles and adults, the higher catches occurred

IinApril(Figure 5.12).

The CPUE of croaker was 38 for the overall study period (Table
5.5). Significantly more young of the year were caught in June than

in other periods. The CPUE of age 1 and older croaker was larger in
late April. Stations 1 and 5 had significantly larger catches of both

I classes of croaker than the other stations
(Table 5.7).

In 1979 the CPUE of croaker was 55. The CPUE declined in 1980 to
37, then declined again in 1981 to 25 (Table 5.6). The CPUE of age o

croaker was significantly higher in 1979 than 1980 and significantly
higher in 1980 than 1981. For juveniles and adults the pattern was
reversed (1981 higher than 1980 and 1980 higher than 1979) (Table

Iwe.7).
5 In 1979 and 1980, signficantly higher catches of age 0 croaker

re taken at stations 1 and 5. In 1981, the catches at stations 12,

11, and I were significantly higher than the other stations (Table
5.8). Stations 11 and 12 were two upriver stations (buoy 42 cast and
Alligator Creek, respectively) while station I was in the freshwater

discharge. For juveniles and adults, the catches were significantly
higher at station 1 in 1979, stations 5, 8, and 1 in 1980. Station 5

I was higher in 1981.
Station 12 had lower catches in 1981 than the

other stations (Table 5.8).

I
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Length frequency distributions (Figures 5.13 through 5,15) shoo
the recruitment of the new year class began in October and continued g

Ethrough May of the following year.

Atlantic Menhaden

Menhaden was the fourth most abundant fish caught in the small

trawls (Table 5.3). Figure 5.16 compares the CPUE for age 0 and age 1
and older menhaden. Menhaden were only present for a short amount of

time and consisted predominantly of age 1 and older fish. (For this

reason, only these fish were analyzed.) Menhaden were most abundant
from January to April.

The CPUE of menhaden was 11 for the total sample period (Table

5.5). February (week 3) had significantly higher catches than the
other perieds. Stations 4 and 5 generally had higher catches than the g

5other stations (Table 5.7).

The CPUE of menhaden in 1979 was 4, in 1980 was 14, and in 1981

was 13 (Table 5.6). Analysis of catches by year shows that 1980 was

significantly greater than 1981 which was significantly greater than

1979 (Table 5.7). In 1979, stations 4, 5, and 8 had significantly
larger catches. In 1980, these stations were generally higher than g
the others. In 1981, two new stations, 10 (Snow's Cut) and 13 (intake E

canal), along with 5 and 4, were generally higher than the other

stations (Tabic 5.8).

Length frequency distributions (Figures 5.17 through 5.19) show
that new recruits appear around April and June. Catches are low after
midsummer and no clear length frequency ratterns can be seen.

Trout I
Weakfish and spotted seatrout were the two commercially and

recreationally important trout caught during the sampling period.
Because of the small numbers collected, spotted sestrout were not

included in the discussion below.

5-10
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Weakfish was the fifth most abundant fish caught with the small

trawl over the entire sampling period (Table 5.3). Figure 5.20 shows

that weakfish were present from May to December with the peak abun-
dance occurring around July.

For the perted January 1979-December 1981, the CPUE of weakfish

was 10 (Table 5.5). Significantly :rore weakfish were caught in July
. and August than at other times of the year. Station 5 had a signifi-

cantly greater CPUE than station 1, which in turn had a significantly
greater CPUE than all the other stations (".able ;.7).

J
| .

' The CPUE for weakfish was 7,11, and 11 in 1979,1980, and 1981,
'

respectively, and were not significantly different (Table 5.7). The

CPUE for young of the year trout at stations 5 and I wet e generally
higher than the other stations for 1979 and 1980. In 1981, stations

10, 1, 5, 13, and 4 had significantly higher catches than the other

,
stations (Table 5.8). All of these stations were in man-made canals:

. station 10 was in Snow's Cut, station 1 was in the f:eshwater drainage
T canal, and stations 5, 13, and 4 were in the intake canal,

l
Length distributions (Figere 5.21 through 5.23) show recruitment

beginning in June and similar growth for age 0 fish for all three

years. These figures also show the presence of juveniles in the first

half of the year.

Flounder

Two species of commercially w.3 recreationally important flounder
were caught by the small trawl during the study period, she southern
and the su:cmer flounder. Of the two, the southern flounder was more

abundant and ranked tenth in overall abundance (Table 5.3). During
1979 southern flounder comprised 0.58% of the small trawl catch. A

slight decrease to 0.37% of the overall small trawl catch occurred in

1980 and a further decrease to 0.07% occurred in 1981 (Table 5.6).

5-11
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The small numbers of flounder collected preclude any meaningful

statistical analysir and length frequency comparisons.

Mullet--

Mullet were collected in relatively small numbers (< 0.1% of the
total catch) during the study period. Approximately 98% of the inullet
were striped and the other 2% white (Table 5.2). The small catch

precludes any annual comparison.

O__ther Finfish-

In addition to the eleven commercially and recreationally impor-

tant finfish, there were 131 other finfish species caught during the
study period. Tour species in this category were included in the top
ten most abundant fish caught (Table 5.3). Blackcheek tonguefish g
Symphu ms plagiura, stat drum Ste11ifer lanceolatus, hogchoker Trinectes E
mactda tus, and spotted hake Urophysic regia ranked 6, 7, 8, and 9
respectively.

Shrimp

Even though grass shrimp Palava,onetes spp. was the most abundant non- g
finfish, this section is restricted to the commerciallt important E
shrimp of the family Penacidae. The species included are brown shritcp,
pink-shrimp, and white shrimp. Of these three, the white shrimp has
historically been the most abur. dant species in the Cape Fear estuary.
Recently, however, their numbers have been reduced because of the
severe winters of 1976-1978. During this study brown shrimp ranked as
t.he most abundant of the three, followed by pink shrimp and then white

shrimp.

Brown Shrimp

Brown shrimp was the second most abundant non-finfish caught with
the small trawl from January 1979 to December 1981 (Table 5.4). The

5-12
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peak of abundance of brown shrimp generally occurred in June for each
year of the sample _ period. Very few brown shrimp were caught either
.before or after this period (Figure 5.24).

.

The CPUE of brown shrimp was 20 for the period January 1979
- ;hrough December 1981. Analysis showed that catches were sign 4fi-

cently higher in mid-June (week 9). Station 5 had generally bigher

catches than t.he other stations (Table 5,7).

In 1979, the CPUE of brown shrimp was 31 as compared to 21 in1

1980 and 10 in 1981 (~able 5.6). All three years were significantly:

different (Table 5.7). Catches were significantly greater in early
June in 1979, in July in 1980, and li.te June in 1981. Stations 5 and

=1 were higher in 1979 and 1960 while stations 11 and 10 were higher in
1961 (Table 5.8).

I1

Length frequency distributions show brown shrimp first entered
the small trawl samples in May of all three years. From May until
August this species exhibited growth of approximately 100 mm. Beginning

in September, the larger individuals appeared to leave the small trawl
sample area as only smaller brown shrimp were caught. These smaller,

were caught until January at which time practically no brown shrimp
were seen in small trawl samples (Figures 5.25 through 5.27).

Pink Shrimp
I. ,

. Pink shrimp was the third most abundant non-finfish caught in
small trawls from January 1979 to December 1981 (Table 5.4). In

general,.the peak of abundance of pink shrimp occurred from August to

| ' 0ctober of the small trawl sample period. An exception to this general.

' trend was seen in the 1980 data as the pdsk of abundance of pink
chrimp occurred from January to May. This was a result of a large

: 8 : overwintering population of shrit7 spawned in 19"),coupled with a

very low pink shrimp population in 1930 % gure 5,28)..

.

I:

.
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The CPUE of pink shrimp fer the entire sampling period was S

(Table 5.5). Significantly acre pink shrimp were caught in weeks 13 g
and 14 (September and October). Station I was significantly greater 3
than station 5, which in turn was significantly greater than the other
stations (Table 5.7).

In 1979, the CPUI of pink shrimp was 31. In 1980, the CPUE was

21 and in 1981 was 10 (Table 5,6). All three years were significantly

difterent (Table 5 7). September 1979 and 1981 had significantly g
higher catches than the other monttu. January was significantly B
higher in 1950. Station 1 was significantly higher in 1979 and 1980.
Station 5 had higher catches in 19.81 (Table 5.8).

Length frequeacy distributions of pink shrircp caught with the
small trawl data showed the general trend of individuals entering the
catches in June-July. They increased very little in size during the g
fall, overwintered to some degree in the estu*ry, and achieved their 5

peak growth from February to May. Pink shrimp were almest totally
absent from the small trawl catches in June and July. Little variation
was seen in this trend from 1979-1981 except for the time whea young

pink shrimp first entered the trawl catches. They were first caught
in June, July, and August of 1981,1980, and 1981 respectively
(Figuxes 5.29 through 5.31). g

5
k'hite Shrimp

I
k'hite shrimp was the sixth most abundant non-finfish caught

during the entire sample period (Table 5.4). Abundance occurred from

tugust to November but varied among years (Figure 5.32).

The CPUE of white shrimp for Januar*/ 1979 through December 1981

was 7 (Table 5.5). The catches in October were generally higher than
in other months. Station 5 had sigulficantly greater catches than
station I which had significantly greater catches than the other

stations (Table 5.7).

I
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The CPUE of white shrimp in 1979 was 3, in 1980 was 14, and in

1981 was 2 (Table 5.6). All three years were significantly different

- (Table 5.7). Fall catches were generally higher in all three years

Ialthoughindividualpeaksvaried.
Stations 1 and 5 had higher catchea

in 1979. In 1980, stations 5 and 11 were significantly higher than,

station 1 which was significantly higher than other stations (Table

5.8).

White shrimp first started appearing in the small trawl samples
in Jugust 1979 and in July 1980 and 1981 (Figures 5.33 through 5.35).

Blue Crabs
i

Because of the poor shrimp seasons following ,he severe winters
of 1976-1978, blue crabs probably rank as the most important commercial'

species present in the CFE.

.
' Blue crabs ranked as the fourth most abundant non-finfish species

I captored with the small trawl for January 1979 - Decereber 1981 (Table
5.4). Blue crabs were present throughesut all yests of the study
period.

!

The blue crab CPUE from January 1979-December 1981 was 8 (Table

5.5). Significantly greater catches occurred in weeks 5-6 (late

March-early April) of the study period. Station 1 showed signifi-
cantly less numbers in the catebes than the other stations (Table

5.7).

In 1979, the CPUE of blue crabs was 11. Blue crab CPUE in 1980

was 6 and in 1981 was 7 (Table 5.6). All three years were signifi-

cantly different (Table 5.7). Generally, greater catches of blue

crabs occurred between March and August except in 1981 when a signifi-
cantly greater CPUE occurred in early September tweek 12). In 1979
and 1980 generally higher catches were taken in the intake canal. In

1981 significantly greater catches occurred upriver where station 11
had significantly higber catches than all the other stations except
station 12 (Table 5.8).
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5.4 Summary

Nekton monitoring from January 1979 to December 1981 showed no

significant difference among years for catch per unit effort totale-

organisms. Differences in catch rates of individual species did vary
among years, and differences were seen among samplit.g weeks. These*

diffe.ences were expected and are attributable to natural variation.

The most significant result of this program to date har, been the
documentation, with the addition in 1981 of stations at Alligator
Creek, 42 East, and Snow's Cut, of well populated nursery areas up-

river from BSEP. In 1981. these areas showed greater catches of spot,

croaker, and brown shrinp than the downriver areas. Because of these
abundances, it is unlikely that. BSEP is limiting recruituent to these

,

! ' upriver areas and therefore is probably not having an adverse ef fect
i on the CFE.
V I
|

|

.
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I T ABLE 5.1 iPIP NUMBER, DATES, EFFORTS AND ANALYSIS
*EEK FOR NEKTON STUDY. 1979 TO 1981.

I TRIP
NUMBER OF EFFORTS ANALYSIS

SA*PLE DATES LT ST GN WEEK
.... .............. .... .... .... ........

1 08JAN79-llJA479 15 18 I? 1I 2 3nJ4N79-41FEB79 15 18 12 2
3 2nFEB79-22FEH79 12 16 12 3
4 11 MAR 79-16MA479 12 1A 12 *

I
5 17APR79-0%APR79 12 18 12 7
5 24AcR79-W APR79 12 1R 12 6
7 lauaY79-16*AY79 12 18 12 7

9 04JoN79 07JuN79 15 1A 12 6I 9 24JUN19-27JUN79 15 18 12 9
10 17JUL79-19JVL79 0 .B 17 10
11 07A)G79-lqAUG79 15 la 12 11

g 12 2pauG79-36AUG79 13 18 12 12
W 13 1ASEP74-PaSEP79 15 1A 12 13

14 090CT79-110CT79 15 18 12 14
15 3n0CT79-31Nov79 15 1A 12 ISI 16 19NOV74-21NOV79 5 16 12 16
17 110EC79-110EC79 16 18 12 17
18 07JAN90-08JANeo 15 1A 11 1

B
19 2?JaN80-2cJAaB0 15 IP 12 2
20 IPFE89a-1sFE860 15 18 12 3
21 OSM%QAO-07MARSO 10 19 12 4
22 2*MARAa-27 MAR 30 11 18 12 5

. 23 16AoR89-10aPRSO 10 18 10 6
- ?4 OAMAf60-06MAYb0 0 18 12 7

25 PAHay60-04JUN60 14 18 12 8

,8
26 17J;N80-19JUN80- 15 18 10 9
77 ABJUL90-10JUL80 6 18 10 10

' 2A 29Ji 'LM O-31 JUL h 0 15 18 11 11
29 1940G8u-PIAUG60 15 io 12 12I 30 095FP80-17sEP60 18 24 0 13
31 10SEP80-040 cts 0 16 24 0 1*
32 210CT80-220CTSO 18 24 0 15

I -
33 11NOV60-1240V60 0 24 0 lb
34 030ECAO-050ECdo 0 24 6 17
35 220ECAS-23DEceo 0 24 0 19
36 14JAN31-19dANbl 0 22 3 1I 37 43FEB81-06FE8el- 0 22- 0 2
38 25 F F F$ e l-26FE 9 e l 0 22 0 3
39 1ANARSI-!9MARel 0 22 0 4

_g 40 09ADRRl-09APR51 0 22 0 5
3 41 29APR51-24APR81 0 22 0 6

42 1AMAYB1-19MAY81 0 22 0 7
43 09JijN81-10JUNbl 0 22 0 6
44 3 0Ji1N 81 -O l JUL 81 0 22 0 9
45 2PJUL91-21JUL81 0 22 0 10
46 12Ai>G81-13AUG81 0 22 0 11

I 47 OlSFDAl-675EPel 0 22 0 12
48 23SEP81-24SEP81 0 22 0 13<

49 130CT61-150CT61 0 22 0 1*
50 OlNOV81-64 novel 0 22 0 15I 51 23NOVdl-25NOVdl 0 22 '

16
52 160EC81-170Etel 0 22 0 17

.____......___.... .....___...__._ .......___...__.._
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jf
] Table 5.5 Hean number, mean weight, and percent total for all
1g years of specier collected in nekten small trawl,
jg 1979-1981 (adjusted for duration)
1

:

Sp_e ci e s Number % Total Weight % Total

j Bay Aachsvy 110 41 100 9

Spot 80 30 474 42

i Croaker 38 14 167 15

i Menhaden 11 4 116 10 ,

i

! E Veakfish 10 4 33 3
|g
i Southern Flounder 1 1 37 3
i

Brown Shrimp 20 17 125 21

| Pink Shrimp 8 7 20 3

White Shrimp 7 6 59 10
4

!I
i

.
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Table 5.7 Results of ANOVA and Disnesn's toultiple ruge comparison
for nekton CPUE - small trwl (all ycAro enbined).

SPEC 1ES lot a1 ;}ry listra
|

Veek *** |

_ Ir
,

Duncan's MR $ 8 9 10 4 6 7' 3 11 12 2 17 1 16 14 15 13

Year NS

Duncan's MR

Week X Year ***

IStaticn ***

Duncan's MR 3506 07 04 W

Week X Station ***

Year X Station SS

Veek Analyzed 1-17

Eg 2.260

IS 0.191

R 0.473

NS p>.05
* .01<pf.05

. 001<p~< . 01**
*** pg 001

I
i

1

I
I
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- _ _ _ _ - _ - - - - - - - - - -
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I
to 5.7 (continued)'-

i 'It,j Eay anciavy young'of year _

sss

an's MR 17 11 12 16 15 l'0 13 14 9 8
***

P an's MR 8I b0 E
i : X Year ***

tat.ia ***

'than'sMR 05 06 0 ', 04 '08 07
'

'eM X Station ***

' ear X Station NS

a analyzed 8-17e

.og 1.020

0.467
= 0.600

lES Bay anchovv - juveniles and adults

'eg ***

8

u an's VR 8 1 9 6 3 7 10 4 5 2 11 12
e *

u an's MR 81 79 80
e . X Year ***

t ion ***
.___ ,__

u gan's MR 01 04 05 06 08 07
egXStation ***

ear X Station ***

eeks analyzed 1-12

0.998

0.304

0.615

5j p>.05
- E .01<r$.05

.001<p$.01*

1p5001

| t

5-47

_ . . .
_ ._
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1

Table 5.7 (continued)
Sp t - young of year

SPECIES -

i

Ueek ***

i I
i

-

1 Duncan's MR 5 7 8 4 9 6 17 10 11 16 3 12 13 1* 1 2
| Year ***
'

_

Duncan's MR 79 60 81
|i Week X Year ***

Station *** 5

Duncan's MR 05 06 01 04 08 07
Veek X Station ***

;
' Year X Station ***

Vee.ks analyzed 1-17,

.
5, 0.784

! S' O.203
:

E' 0,741

Sp t - juveniles and aoults
SPECIES

Week ***

Duncan's MR 5 6 4 3 1 7 2 S 9 10 11 17 16 15 12 13 14
Year ***

Duncan's MR 81 80 79
5Veek X Year ***

Station *** 5
Duncan's MR

_

05 01 04 06 08 07
|Veek X Station ***

Year X Station ** 3
Veeks analyzed 1-17

5, 0.509

S* 0.101
2

R 0.821

NS p>.05
* .01<pf,05

.

.001<p5 01**

p$.001***

I
I

5-48

v
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_ _ _ _ _ _ _ _ _

:I
' le $,7 .(continued)

f!.CIES Croaker - voung of year
.

k ***

._

can's t!R 6 7 9 10 11 6 12 5 3 2 4 1 14 13 15 17 16
Mr ***

IkXYeat
con's !!R 79 80 81

***

tation ***

Ican'sttR 01 05 04 06 08 07
t k X Station ***

car X Station ***

ks analyzed 1 17

og 0.802

0.153

0.763

; gry Croaker - Juveniles and adults

***

_. _ _ _ .

t :an's rtR 6 7 5 8 9 4 10 3 1 2
< ***

an's MR 81 SO 79
, X Year ***i

ion ***

1:an's ttR 05 01 08 07 04 06
vg:XStation ***

ear X Station ***

a analyzed 1-10e

JT 0.348
,
'

O.047

0.806

p>.05
.01<pf,05

* .001<p5 01
p< 001

I
g 5 49

_ -
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I
Tabla 5.7 (continued)

SPECIES Menhaden - juveniles and adults

Week ***

I
Duncan's MR 3 4 2 1 5 8 7 6 9,

Year ***

Duncan's MR E0 $1 79
|Veek X Year ***

Station *** =

Duncan's MR 04 05 08 06 07 01 g
EWeek X Station ***

Year X Station ***

Veeks analyzed 1-9

log 0.415

S 0.165

R n.679

SPECH S Venkfish

~ Week ***

I
Duncan's MR 10 9 11 12 13 14 8 15 16 17
Year NS

Duncan's MR
gWeek X Year ***

Station *"* g

Duncan's MR 05 01 04 08 06 07
Wesk X Station ***

Year X Station NS

Weeks analyzed 8-17

Q 0.577
2

S 0.137
2

R 0.772

NS p>.05 g
.01<p5 05 g*

** .001<pf.01
*** p5 001

I
I

5-50 -

- . - - . ~



.
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I
reble 5.7 (continued)
.g
WECIES Prown Shrimp

ek ***

can's MR 9 8 10 1T Ti T 14 13 16 15 17
r ***

ican's MR 79 80 81
k X Year ***

2 tien ***

I:tcan'sMR
05 01 07 06 04 08

k X Station ***,

lear X 5tation ***

lumrks analyzed 7 17

og 0.784

i 0.127

0.840

i CIES Pink Shrittp

.eck ***'

I
)gean's MR 13 14 15 1 16 2 12 17 11 7 5 8 6 3 4 10 9
'gr ***

mncan's MR 79 81 80

'Ik X Year
***

tion ***

_ _

can's MR 01 05 07 04 06 08>

k X Station ***

r X Station *

'eeks analyzed 1-17

0.474

0.107

. 0.735

g p>.05
g . 01<pf.05
* 001<pf.01.

pf.001

,

5-51

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ - . _-



I
Table 5.7 (con,tinued)

SPECIES White Shrimp

Week ***

I
Duncan's MR 14 15 13 12 16 11 11 10
Year ***

Duncan's MR 60 79 81
Week X Year ***

Station ***

Duncan's MR 05 01 07 06 04 08 g
gWeek X Station ***

Year X Station ***

Weeks analyzed 10-17

5 0.604
2

S 0.125
2

R 0.727

SPECIES Blue Crab

Week ***

I
Duncan's MR S 6 8 9 7 14 13 2 4 12 16 15 1 3 10 11 17
Year ***

Duncan's MR 79 80 81
-Week X Year *** 5
Station ***

_ g
Duncan's MR 06 05 04 08 07 01

gWeek X Station ***

Year X Station *** E
Veeks analyzed 1 '?

Eg 0.727

S 0.083

R 0.633

NS p>.05
.01<pf.05*

.001<p5 01 .**

*** p5 001

.-51'



. _ . . -- .. . -.- - - . - . - -

I
'abl e 5.8 Results of ANOVA and Duncan's multiple range comparison

for nekten CPUE - small trawl (by year).

cies Total Organises

1979
k ***

| -

uncan's MR 7 8 5 6 9 10 4 11 3 1 16 17 13 15 14 12 2
, tion ***

t..can's MR 5 1 6 7 4 8'

e*k X Station ***

<s analyzed 1-174

og 2.260

0.105

0.776

1980 '

- : ***

a. an's tm 10 12 2 5 8 4 9 6 3 11 1 18 14 7 17 15 13 16
tation ***

g ___

. S an's MR 5 1 11 6 12 4 7 3
sek X Station ***

s analyzed 1-18*

' 37 2.259

0.097

0.733

1981
- ***

an's MR 4 5 10 9 6 16 8 3 11 12 13 15 2 7 17 14 1;

:ation ***

2 an's MR 5 13 12 10 4 1 6 7 11 8 2
i_. X Station ***

seks analyzed 1-17

2.269

0.174

0.752

ig p>.05

'g .01<pf.05
.001<pf.01

* PS.001 5-53

_



.

. _ - - _ _ _ _ _ _ _ .

Table 5.8 (continued)

Species BAY ANCH0VY "
1979

Young of Year
j F

*

i Veek ***

i Dancan's MR 11 17 10 12 15 16 14 9 13 8 5,
'

Station ***

Duncan's MR 1 6 4 5 8 7
N

Week X Sta' ***

Vecks - 8-17 * .

*

Eg 0.848

f@
2

S 0.264
'.2

-R 0.763

Species BAY ASCHOVY '

1979 ,

Juveniles and Adults , N. t

ImL

Veek ***

-

Duncan's MR 6 8 9 1 7 3 10 11 5 12 2 4
Station ***

_

Duncan's MR S 4 1 8 6 7
gWeek X Station ***

Weeks analyzed 1-12 E
Log 0,999

S 0.148

R' O.813

NS p>.05
.01<p$.05*

.001<p3 01 g$*

p$,001 g***

I
I
I
g5-54
--

- _____-._______ _____.__._ _ _ ___ _ _ _ _ _



. , . - _ - . .. .. - - . .. . - . - . . .. -

~

I |

'able 5.s' (continued)

cies BAY ANCHOVY

-
Young of Year

eek ***

-. .

Ican's MR
12 17 18 13 15 14 11 16 "10'-'9 8 .~

tion ***

' can's MR 11 1 5 6 4 7 8 12
k X Station ***

ks analyzed 8-18i

-.

- 1.046
= 0.308
9'

O.785

i3BCies BAY ANCHOVY
1980

Juveniles and AdultsI
eek ***

I.

g an's MR 1 8 9 4 7 3 2 5 10 6 11 12
gion ***

2ncan's MR
_

1 6 4 5 8 7'

h'XStation ***
,

| E s analyzed 1-12

|~ 0.928

0.239
l ' >E
t

| - ' O.741
, -

3 p>.05'

Ip01<p<.05001<p<_.01
<.001

'

.

I
I

' 5-55

- . .-. - -.
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I
Table 5.8 (continued)

fpecies BAY ANCliOW
1981

Young of Year

I
Usek **t

.

Duncan's MR 16 10 15 11 13 17 9 14 12 8

Station ***

Duncan's MR 1 13 5 4 11 2 8 7 10 12
Veek X Station ** g
Weeks analyzed 8-17 g
Log 1.114

S 0.533

R 0.755

Species BAY ANCHOW
1981

' Juveniles and Adults

Week ***

| I
i Duncan's MR 2 5 4 6 3 8 7 9 10 1 11 12
| Station ***

'

I
Duncan's MR 13 4 1 5 6 10 8 2 11 7 12'

Week X Station ** g
Weeks analyzed 1-12 g
Log 0.996

2
S 0.406

R - 0.745

~

.N S p>.05_.
| .01<pf,05*

** .001<p3 01
.

pf.001***
:

I

I
I
I

5-56 I
_- -. - - - - - _ - ._ - - ._ . - . . .



- _ _ _ _ _ _ - - _

,

_

' le 5.8 (continued)

cies SPOT
! 1979

Young of Year

-

k ***

ean's MR 7 5 6 8 9 17 4 3 10 11 16 13 12 15 14 2 1
Rtica ***

can's MR 5 6 1 4 8 7

1"kXStation
***

ks analyzed 1-17
-

0.956

0.134

0.883

cies SPOT
1979

Juveniles and Adults

***

g an's MR S 1 6 7 4 3 2 8 9 10 12 11 13 14 15 16 17
gien ***

-. __

can's MR 5 1 4 8 6 7
X Station *** -

s analyzed 1-17

0.298

0.037

0.889

p>.05
.01<p3 05
.001<p501
pf.001

5-57

_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ -
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I
Table 5.8 bontinued)

bpecies SPOT
1980

Young of Year

I
Veek ***

I
Duncan's MR 8 7 9 5 10 4 17 6 11 18 12 13 16 15 14 3 1 2
Station ***

__

Duncan's MR 5 6 1 12 4 7 8 11
Week X Station ***

Weeks analyzed 1-18 .

5 0.658

5 0.130
n

R' O.839'

Species SPOT
1960

f Juveniles and Adults

I
Veek ***

I
_

Duncan's MR 1 2 5 6 4 3 7 8 9 18 16 15 11 10 17 12 13 14
i Station ***

_

Duncan's MR I1 4 6 8 7 11 12
Week X Station ***

Weeks analyzed 1-18

Q 0.505

S 0.058
2

R 0.912

I
NS p>.05

.01<p5 05*

.001<p,< 01**

pf,001***

I
I

' I
5-58

_



,
.

. _ _ _ _ _ _
.

|

I
,

able 5.3 (continued)

w eies SPOT
1981

Younyg of Year

'eek ***

I
'g can's MR 54 15 16 11 17 12 9 6 8 3 la 10 13 7 2 1
gtion ***

uncan's MR 12 6 11 13 5 4 1 8 10 7 T
:Ik X Station

***

ks analyzed 1-17

0.698
.

'

O.145

0.874

cies SPOT
1981

- Juveniles and Adults

|eek ***

I
_

.

an's MR 4 6 3 5 7 8T2 11 10 1 1;. 13 14 15 16 17
ion ***

uncan's MR 13 5 6 4 1 7 10 11 2 8 12 -

X Station ***
_

s analyzed 1-17

- 0.668

3 0.089

0.934

I
3 p>.05

.01<p<.05

.001<p<.01
p<.001

I
I
I

'-"I
_



.- - , . _ . .- . _. -. -- .- - _ ..- .- -

I~

Table 5.8 (continued)

Species CROAKER
1979

Young of Year

I
Seek' ***

I
Duncan's MR 7 8 9 11 10 6 17 16 5 4 15 3 2 1 12 14 13
Station **

,

Duncan's MR 1 5 6 8 4 7
Week X Station ***

Voeks c.nalyzed 1-17

1,og 0.945

S 0.094

R 0.897

Species CROAKER
1979

Juveniles and Adults I
Ueek ***

I
i Duncan's MR 6 5 7 8 4 9 1 2 3 10

Station ***

f Duncan's MR 1 7 8 5 4 6
gWeek X Station ***'

Weeks analyzed 1-10 g

Log 0.145

S 0.019
2

R 0.602

| NS p>.05
| .01<p5 050

| .001<p$.01 g**

p3 001 3' ***

I'

I1

I'

|

5-60

B_
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|

I
rable 5.8 (continued)

cies CROAKER

_1980
Young of YearI

seek ***

I
23can's MR 8 9 10 7 3 2 11 6 1 4 12 18 13 1 14 15 16 17
sgtfon ***

) an's MR 1 5 4 11 16 12 8 7
i X Station ***

i s analyzed 1-18

0.857
iu 0.158
L 0.B00

ies CROAKER
1980

Juveniles and AdultsI
'k ***

' an's MR 6 7 8 5 9 4 3 2 1 10
fon ***

uncan's MR 5 8 1 4 7 6
X Station ***

s analyzed 1-10

0.365

^5 0.380

. 0. 8I.0

-S p>.05
.01<p5 05
.001<p5 01
p5 0016

I
.I

I
5-61



. . _ _ . _ _ _ _ _ _. . . . . _ _ _ _ _ _ _ . . . _ _ . _ . . . _ . ._. .

I
Table 5.8 (continued)

Species CROArER
1981

|

Young of Year j

I'
Veek ***

I,-

Duncan's MR 9 8 12 10 11 14 15 7 6 13 16 17 1 4 3 5 2.

Station ***

Duncan's MR 12 11 1 10 5 13 4 6 7 8 2
Week X Station *** g
Weeks analyzed 1-17 g

Q 0.608 gi
S 0.110 g

n
R' O.876

Species CROAKER
1981

Juveniles and Adults

I
Week ***'

I
Duncan's MR 6 5 7 8 9 4 10 3 1 2
Station ***

Duncan's MR 5 13 10 1 11 6 4 8 2 7 12
gWesk X Station *'r*

Weeks analyzed 1-10 g
i

Log 0.623

S 0,067

R 0.907

|

NS p>,05
l.01<pf.05*

.001<pf.01**

p5 001***

I
I

5-62

B_
- -- .. . . _ .
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lI
" le 5.8 (continued)

m Cle8 MEN'HADENr

1979
Juveniles and Adults

k ***

can's MR
_._

3 4 1 2 5 7 6 8 9
tion ***..

_.

Scan'sMR 4 5 8 6 7 1
grk X Station ***

:'ceks analyzed 1-9

0.262
'

O.08B'

0.762

1980
Juveniles and Adults

'Ik ***

Ican'sMR
4 3 5 2 1 8 7 6 9

tion ***

an's MR 4 8 5 6 1 7
X Station ***

s analyzed 1-9

0.600

0.136=

3'
O.834

I 1981
Juveniles and Adults

***

han'sMR 2 3 4 6 8 5 9 7
sertion ***

_

an's MR 10 13 5 4 6 11 7 8 1 12 2
c X Station **

ee s analyzed 1-9

0.391

0.112
2

0.876

f" p> . 05~~
.01<p3 05

j_ .001<pf 01
2m p5 001

5-63

-
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I
Table 5.S (continued)

Species VEAKFISH
1979

Young of Year

Duncan's MR 5 11 9 15 12 14 13 8 16 17
Station ***

Duncan's MR 5 1 8 6 4 7
Week X Station ***

Weeks analyzed 8-17

5 0.570

S 0.074
2

R 0.682

1980
Young of Year g

Week *** m

Duncan's MR 10 9 12 11 14 13 8 15 16 17 18
Station ***

__

Duncan's MR 5 1 8 6 4 7 11 12 g
Week X Station *** 3
Veeks analyzed 8-18

Log 0.523
2

-S 0.067

R 0.911 E
E

1981
Young of Year

_ .
Dunc an's MR 9 8 12 10 13 11 14 15 16 17 g
Station ***

Duncan's MR 10 1 5 13 4 6 11 7 8 2 12
Week X Station ***

Weeks analyzed 8-17

5 0.542

S 0.114
2

R 0.890

NS p>.05
* .01<pf.05
'** .001<pf.01
*** p<.001

5-64 |
-

,, ,.



. _ _ - _ _ _ - _ _ _

m

-

le 5.8 (continued)

Acies BROW SHRIMP
1979

I
mek ***

|

. can's MR 8 9 11 7 10 12 17 15 16 14 13
;ation ***

can's MR 5 1 6 7 4 8
rek X Station ***

ks analyzed 7-17

!q 0.955
>

.' O.081

0.922

1980

***

5an'sMR
- _ _

10 9 11 12 8 la 13 16 15 17 7 18
'ation ***
.

- -.

5 ='s MR 5 1 6 7 12 4 8 11
R X Station ***

icks analyzed 7-18

0.728
'

O.068

0.929

1981

_t-
***

an's MR I8 11 10 12 13 16 7 14 15 17
ion ***

an's MR 11 10 7 5 4 1 13 6 12 8 2
X Station ***

s analyzed 7-17

0.530

0.103

0.892

p>.05
.01<pf.05
.001<pf.01

.pf.001*

5-65

- - _ _ _



. . _ _ _ . _ . - . __. _ ._ . . . - .

I
Table 5.8 (continued) |

Species PINK SKRIMP
,

1979

'

'Ueak ***

Duncan's MR E 15 14 17 16 1 2 11 12 7 4 5 6 3 8 9 10
Station * * ' *

_ _ '

Duncan's M3 1 5 7 6 4 8
Week X Station *** i

Veeks analyzed 1-17

|5 0.578
IS 0.071

R 0.891

1980

Week ***

-

|4
_. .

Duncan's MR 2 1 5 14 8 7 6 13 15 3 12 16 11 4 17 18 10 9
Station *** 5

Duncan's MR 1 5 12 7 4 11 6 8 E
gWeek X Station ***

Weeks analyzed 1-18

ELog 0.386 go
S' O.066

o
R' O.812 gi

1981
Week ***

.

Duncan's MR 12 13 14 11 15 16 8 -17 10 3 7 6 9 5 2 1 4
Station ***

Duncan's MR 5 1 7 4 10 13 8 11 6 2 E
EVeek X Station ***

Vecks analyzed 1-17 5

5 0.368

S 0.C60
n

R' O.898

I
NS p>.05

.01<p<.05*
** .001<p<.01
*** p< 001

5-66
E
_

_ _ - - _ - _ - - - . _ - _ _ - - _ - - - - - . - - - - ---



. . . __. _ . . _ -~ _ _ . _

le 5.8 (contin'ied)

Mcies k'HITE SHRIMP
1979
--

-

eek ***

an's MR 13 15 16 14 17 11 12 10
tation ***

. an's MR- 1 5 6 4 7 8
eek X Station ***

s analyzed 10 17e

M 0.544

0.068

0.827

1980

1 ***

an's MR 14 12 33 15 11 18 16 17 10
tation ***

_jan'sMR 5 11 12 1Y6 4 8;

| SWR. X Station ***

|teksanalyzed 10-18

0.852
.

l
*

, 0.079
- 0.902

l 1981
i. ***

an's MR 14 12 15 13 11- 16 17 10:

. ICn ***

an's MR T T 11 10 13 7 4 8 6 2 12i

X Station ***-
,

* - malyced 10-17
,

0.343
'

O.058
'

O.881

p>.05.

| g .01<pf.05
3 001<p5 01

pf.001.-*

5-67
-

. - -, . -. . , . . - . _- ,. , _ . . _ _ _ _ - - . - - -
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I
Table 5.8 (continued)

Species BLUE CRAB "

1_9. _79

Veek ***

Duncan's tiR 4 5 6 7 13 6 1 14 9 16 15 17 2 10 12 11 3
Station ***

_

_

Duncan's MR 6 5 4 8 7 1
|Veak X Station ***
EVeeks analyzed 1-17

Log 0.863 E
E

S 0.062
,

R' O.773

1950

E
Week ***

Duncan's MR 6 2 5 7 9 12 1 14 10 8 3 13 11 17 15 16 4 18
Station ***

Duncan's MR 12 3 6 4 8 7 11 1
gVeck X Stetion ***

Weeks analysed 1-18 E

Los 0.684'

S 0.078'

2
i ~R 0.683

5
1981 5

|
i Veek' ***

:

Duncan's MR 12 8 6 9 14 16 11 13 3 15 17 7 10 5 4 2 1 g
gStation ***

| _

l- 'Duncan's MR 11 12 10 13 4 8 6 7 5 1 2
|Week X Station ***

-Vecks analyzed 1-17 W

Log 0.642 g
|S 0.077 5

R 0.822

NS p>.05
.01<pf 05 g*

.001<pf.01 g**

p$.001|
***

5-68
h_
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6.0 ENTRAIh?1ENT

I 6.1 ' Introduction

Entrainment studies were conducted by NCSU from l'ay 1974 to
August 1978 (Copeland et al. 1979). CP&L continued the entrainment
studies starting in September 1978 as part of the long-term monitoring
program. This section will cover data collected from September 1978
through August 1981. ~he data from September 1978 to May 1979 have

I prc:viously been :eported (CP&L 1980a) but are incorporated into this
report to prcvide three coroplete years for comparison.

'

6.2 Methods

I. Sampling to monitor entrainment rates of larval and postlarval
fishes, penacid shrimp, and portunid crabs was conducted from one of

Ithetwodischargesluiceways.As presented by Hodson, Schneider, and
Copeland (1977), the reason for sampling in the discharge instead of
the intake was based on the assumption that the larvae and water are
thoroughly mixed during passage through the pl nt resulting in a
homogeneous distribution of larvae in the discharge sluiceway. This
ruixing eliminates the need for multilevel sampling to adequately

gdrscribetheBSEPentrainmentrates. Samples collected in this manner,

3 parait the determination of the seasonality, abundance, and species
composition of the entrained larvae and postlarvae.

Entrainment samples were collected by fishing two round 0.5 m
(19.7 in), 505 micron mesh plankton nets mounted side by side for five
ninutes just below the surface in the center of one of the discharge
sluiceways. General Oceanics Model 2030 flowmeters were mounted in

Itha touth of each net (Figure 6.1).Samples were preserved inamediately
in approximately 10% formalin. Salinity and water temperature measure-
ments were taken from water collected from the surface prior to each

-collection using an American Optical Model 10419 refractometer and a
Yellow Springs Instrument Compar. - Model 43TD telethermometer.

.

I
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I
In the laboratory, the samples were washed to remove the formalin,

sorted, and all larval and postlarval fish, shrimp postlarvae, and
portunid crab megalops were retained. Larger individuals of these

groups were also retained when they were encountered. All specimens
were identified to the lowest practical taxon (Table 3.3), counted,
and measured (up to 100 per species prior to Janeary 1, 1980; up to 50

gper species after January 1, 1980). These data were recorded on
"computer data forms with other information including sample number,

date and time of collection, temperature, salinity, photoperiod and
tide stage. A quality control program identical to the one described
in Section 3.2 was conducted ot. entrainment samples.

I
All larval fish collected by NCSU ducing the years 1974-1978 were

measured in standard length (SL). Larval fish collected by CP&L
between September 1978 and August 1979 were measured i- total length =

(TL). Larval fish collected after September 1, 1979, were measured in
standard length. To compare these sets of data, a conversion program
was used to convert total length to standard length (Table 3.4). All

figures, tables, and analyses were done with these converted lengths.

Prior to January 1981, entrainment samples were collected on mid g
and slack tides over one 24-hour period each week. It has been shown W

that the greatest densities of organisms are entrained during night- g
time hours (Copeland et al. 1979, CP&L 1980s). Therefore, the sampling g
scheme for entrainment was changed on January 1, 1981, to one daytime

sample and three nighttime samples to be taken at 1200, 2100, 2400 and
0300 EST respectively (one hour later during EDT). This change provided
for a reduction in the number of saraples taken and allowed sampling to g

Wbe conductcd over all phases of the tide cycle.

Statistical analyses and trends in densities of the major species
entrained presented in this chapter incorporate all data collected
since September 1974.

I
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I.36 Results & Discussion

A total of 2221 samples was collected over 156 sampling trips
(weeks) between September 6, 1978, and August 24, 1981 (Table 6.1).

Gobiosoma app. dominated the entrainment catch, representing 23.13%,

21.15%, and 35.54% of the total density of organisms caught during
1979, 1980, and 1981 respectively. The combined summer species--
anchovies, gobier, and seatrout--accounted for 53.13%, 42.43%, and
58.28% of the total entrainment during 1979, 1980, and 1981 respectively.

IThewinterspecies--spot, croaker, menhaden, mullet, and flounder--
accounted for approximately 21.99%, 19.30%, and 9.51% and postlarval
penacid shrimp represented 11.24%, 10.65%, and 7.81% of the total
catch during 1979, 1980, and 1981 respectively. A list of the total
density and percent of the total catch for each species by year is
presented ic Table 6.2.

6.3.1 Entrainment Densities

I The mean daily flow through the BSEP from September 1978 to
5 6August 1981 ranged between 7.95 X 10 and 5.87 X 10 cubic meters of

- water. The Cow rate varied independently of the number of organisms
available or season of the year. However, because cooling water
requirements depend in part on water temperature, maximum flows

Itypically occur during the summer and early fall, while lower flows
occur during the winter and early spring. Plant load and scheduled
and unscheduled outages can alter this pattern.

I The mean density of total larval and postlarval fish entrained
during the sampling period ranged between 23.6/1000m (November 7,
1978) and 1.97 X 10'/1000m (June 9, 1981) (Table 6.3). Two periods
of abundance occurred encompassing the expected winter and summer
recruitment periods (Figure 6.2). The December to April peaks were
comprised primarily of species such as spot, croaker, flounder, men-
haden, mullet, and brown shrimp. The May to August peaks were mostly
comprised of anchovies, gobies, seatrout, and pink and white shrimp.

I 6-3 '
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Spot were very consistent in their peak densities, between 1 X 10 /
-1000m3 (March 1979) and 1.8 X 10 /1000m3 (March 1980) during the3

sampling period (Table 6.4). Spot larvae and postlarvae appeared in
the entrainment samples around the end of December each year and ;

disappeared from the samples around the end of May each year
(Figure 6.3). ;

Croaker occurred in the entrainment samples over a much lot.ger

period of time than did spot. The period of abundance for croaker was g!
from September to late May (Figure 6.4). Density of croaker during 3

the peak of their abundance ranged between 515/1000m3 (March 1980) and
623/1000m3 (February 1981) (Table 6.5).

The three species of flounder taken in the entrainment samples
were combined to characterize the ent rainment of flouder. The
density of flounder larvac and postlarvae in entrainment was variable

3(Table 6.6) with peak abundance ranging from about 28/1000m in March 3
31980 to 123/1000m in February 1979. The season of occurrence in

entrainment samples was about the same throughout the sampling period,
i.e. , from about the beginning of December through mid-April each year
(Figure 6.5).

Atlantic menhaden occurred in entrainment samples from February g
through April of each year (Figure 6.6). Their peak densities ranged E

3 3from 45.8/1000m in April 1980 to 649.8/1000m in April 1981

(Table 6.7).

Entrainment samples contained two species of mullet which were

combined to characterize the entrainment of mullet. Mullet were
variable in their period of occurrence, usually being January through g
March each year (Figure 6.7). Peak abundance was fairly consistent at 5

3approximately 120/1000m for all three years (Table 6.8).

I
Three species of penacid shrimp were taken in entrainment samples,

but because of identification problema, were only identified to the
generic level. However, those postlarvae that occurred during the

6-4
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I spring were primarily brown shcimp, and those that occurred in late
summer or fall were a mixture of pink and white shrimp. Densities of

g brown shrimp during the spring peak ranged between 198/1000m3 (April
1980) and 231/1000m3 (March 1981). Densities of pink and white shrimp
during the late summer peak ranged between 837/1000m (September 1979)
cod 1.89 X 10 /1000m (September 1978) (Table 6.9). Shrimp were

present in entrainment samples from March to January of each year
(Figure 6.8). Shrimp were not measured until January 1975.

The period of abundance for anchovies, sensirting of two species,
usuelly began in April of each year and persisted through the fall

3 3conths (Figure 6.9). Peak abundance ranged from 2.82 X 10 /1000m
(July 1979) to 7.68 X 10 /1000m (June 1981) (Table 6.10),

Other fish caught in the summer samples were seatrout, consisting

Ioftwospe{.es.
Their period of abundance in entrainment samples was

from May tigough September in each year (Figure 6.10). Their peak^
abund nce Os relatively consistent, between 60/1000m3 (May 1980) and

3
80/1000m June 1981) for all three years (Table 6.11).

I n the fall and one in the spring and early summer months (Figure 6.11).
Gobionellus spp. appeared to have two periods of abundance - one

i

3Peck densities for the fall recruitment ranged between 26/1000m in
3

October 1979 to 55/1000m in October 1978. The spring peak densities
I 3rengad from 14.8/1000m in April 1979 to 114/1000m in April 1981

(Table 6.12).

I

Cobiosoma spp. appeared in entrairunent samples beginning in May
" and persisted through late summer each year (Figure 6.12). Peak

densities ranged from 1.77 X 10 /1000m in July 1979 to 1.33 X 10'/
3

1000m in June 1981 (Table 6.13).

6.3.2 Number Entrained

g The mean number of organisms entrained by the once-through
u cooling system was computed by multiplying the mean density per day by

j
3B 6-5
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I
the mean flow per day computed from operations records during the week

of sampling. I
Total organisms entrained per day, based on means, ranged from a

low of 9.9 X 10'/ day in November 1978 to a high of 6.26 X 10 / day in

July 1981 (Table 6.3). The seasonal patterns of total entrainment.
were similar to the pattern seen in the density plots shown in Section 3, I
with obvious differences being related to the number of pumps operating 5

in any particular week. I
The pattern of entrainment numbers followed closely the pattern

of larval density for each of the species. The maximum total entrain-
6ment of spot was 7.01 X 10 / day in February 1980 (Table 6.4), and for

6croaker, the maximum of 4.25 X 10 / day occurred in October 1979 E
(Table 6 3). Of the other winter species, flounder had a total E

5entrainment maximum of 4.56 X 10 / day in February 1981 (Table 6.6),
0menhaden of 1.75 X 10 / day in April 1981 (Table 6.7), and mullet of

57.28 X 10 / day in February 1981 (Table 6.8). The maximum entrainment
5total for brown shrimp was 7.99 X 10 / day in March 1979 (Table 6.9).

Of the sumn.er species, anchovies had a maximum total entrainment
7 5of 2.13 X 10 / day in June 1981 (Table 6.10) and seatrout of 4.02 X 10 j

day in July 1979 (Table 6.11). The maximum entrainment total for pink
E6and white shrimp was 7.31 X 10 / day in September 1978 (Table 6.9), g

5The maximum fall entrainment rate for cobione12us spp. was 2.98 X 10 j
5day in October 1978 and the maximum spring rate was 3.08 X 10 / day in

April 1981. Gobiosoma spp had a maximum entrainment rate of
7

5.48 X 10 / day in June 1981. I
6.3.3 Diurnal Patterns

The densities of entrained organisms previously discussed in this

chapter were based on means constructed from 24-hour periods. There
was considerable _ variation around each mean owing to the difference in
densities over a 24-hour period. The densities of organisms entrained

6-6
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I
Io=stingthedaytimevereconsistentlylowerthanatnighttime

(Ffgure 6.2). These differences were found to be significant for all
species (Tables 6.14 and 6.15).

I From late February through March, when spot reached their maximum
densities, the mean daytime density averaged between 50/1000m3 (1981)

3 (1979), while mean nighttime densities averaged between
I and 220/1000a3 (1981) and 1540/1000m3 (1980) (Figure 6.3).890/1000m

'

When croaker reached their highest densities, the mean daytime
densities averaged between 60/1000m (1981) and 100/1000m (1980) and
mean nighttime densities averaged between 315/1000m3 (1981) and 400/
1000m3 (1979) (Figure 6.4).

I The difference in daytime and nighttime densities for flounder
was pronounced. Typically, no flounder were entrained during the day,
but at peak densities their mean nighttime densities averaged between
30/1000m (1980) and 170/1000m3 (1979) (Figure 6.5).

I
During their period of peak abundance, the mean daytime densities

of menhaden averaged between 20/1000m3 (1980) and 200/1000m3 (39g3),
Iwhilemeannighttimedensitiesaveragedbetween50/1000m3 (1980) and

320/1000m (1981) (Figure 6.6).

During peak recruitment, mullet exhibited mean daytime densities
averaging between 20/1000m3 (1981) and 50/1000m3 (1979), while mcan

nighttime densities averaged between 50/1000m3 (1981) and 100/1000m3

.

(1979) (Figure 6.7).

Mean daytime densities for brown shrimp averaged between 30/
3 (1981) and 80/1000m3 (1979) during their period of peak abun-1000m

dance. At this same time, mean nighttice densities were averaging
between 50/1000m3 (1981) and 100/1000m3 (1979) (Figure 6.8).

Anchovies achieved mean daytime densities averaging becween
I1.2X10/1000m3 (1980) and 2.2 X 10 /1000m3 (1981) during peak3 3

I 6-7
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3
recruitment. Mean nighttime densities averaged between 1.8 X 10 /
1000m3 (1979) and 3.8 X 10 /1000m3 (1981) during this same period

(Figure 6.9).

When sentrout reached their peak densities, mean daytime densities
averaged between 7/1000m3 (1980) and 26/1000m3 (1979) and mean nighttime
densities averaged between 45/1000m3 (1980) and 60/1000m3 (1979)

(Figure 6.10).

Gobionellus s>p., like flounder, was rarely entrained during the
day. Average mean nighttime densities were about the same for both
periods of peak abundance ranging between 30/1000m3 (Spring 1979) and

50/1000m3 (Fall 1981).

Gobiosoma spp. exhibited mean daytime densities averaging between
1.0 X 10 /1000m3 (1979) and 3.7 X 10 /1000m3 (1981) and mean nighttime3

3densities averaged between 900/1000m3 (1979) and 5.7 X 10 /1000m

(1981). I
Pink and white shrimp averaged mean daytime densities of 25/

1000m during their period of peak recruitment in 1981. In 1980
3their average mean daytime densities were 255/1000m . Mean nighttime

3 3densities averaged between 550/1000m3 (1981) and 1.6 X 10 /1000m

-(1980) (Figure 6.8).

The 1981 larval fish year typically exhibited the lowest average
mean daytime densities and often, especially for the summer species,
the lowest average mean nighttime densities also. This can be accounted
for by a combination of reasons. First, the analysis period for
summer species spans the calendar year, i.e. , from January to December g
(Table 6.1). Therefore, the final four months (September to December) W
of the 1981 summer analysis period are not included in this report.
This could be especially critical to the pink and white shrimp densities
since they often peak during September.

I
Iss
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I
Another factor contributing to the apparently lower 1981 daytime

d2nsities is the change to the entrainment sampling program previously
mentioned in Section 6.2. Prior to January 1981, sixteen efforts, or
seroples, were taken over a 24-hour period. This has been reduced to

eight per 24-hour period with only two of these occuring during day-
light hours. This reduction in sampling efforts greatly reduces the
probability of accurately describing mean daytime densities. This
should be kept in mind when attempting to make day vs. night density
comparisons between years.

6.3.4 Entrainment Trend Analysis

I
The larval entrainment data from September 1974 to August 1981

Iwassubjectedtoalineartrendanalysis(Table 6.16). Differences
among years were separated into a trend component proportional to the
size of the linear increase or decrease and a deviation component
proportional to the size of the year-to year fluctuations around the
trend line. The error component, used to judge the significance of
tha first two, was computed from the discrepancy between sampling
periods within years. The percent change per year was calculated from

. the slope of the trend line and is an average over all years. The
logarithm of the densities (density + 10) was analyzed throughout.

A nonsignificant trend component and deviation component implies
a relatively constant level of abundance in the species (i.e., brown

- shrimp and menhaden). A significant trend component with no signifi-
cant deviations (i.e., mullet) suggests a simple increase or decrease

lovertheanalysisperiod. Significant deviations, however, indicate
thst the year-to-year fluctuations cannot be described by the linear
t ends.

There is a long-term, almost cyclic, variability in larval abun-
dances F.4at arises from such factors as size of spawning population,
the ocean currents which the larvae must use to migrate to the estuary,
ad the salinity and temperature conditions in the estuary during

6-9
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recruitment. Because the trend analysis used is a linear trend analysis,
it will attempt to fit a straight line to the data. Therefore, sig-
nificant trends in entrainment abundances, either positive or nega-
tive, may be indicated by the analysis which in reality could be
accounted for by natural perturbations in environmental conditions and
not necessarily by cropping by BSEP.

Plots of mean Log density (density + 10) for the years analyzed
10

are presented for all species in Figures 6.13 to 6,24. These plots

show the observed density for each year and the predicted density
treud line including 95% confidence intervals. The linear trend for
total fish entrained (Figure 6.13) showed an overall increase during
the past seven years. The mean densities during 1978 were significantly
lower and the mean densities during 1980 were significantly higher I

Wthan the predicted trend. This same situation is reflected in the
trends for total fish in the Cape Fear River (Figure 3.36). I

I
I
.
E

!
I
I
I
I
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IABLE6.1
TRIP NUMdER. DATE, EFFORTS AND ANALYSIS PEAIODS
FOR ENTRAINMENT PHOJECT. 1974-1981.

SAMPLE * INTER ANALYSIS SUMMER ANALYSIS

....... .... . .. ...... ..... . ........ ... . ....

6 995EP74 4 75 2 74 17
7 246EP74 12 75 4 74 ToIR 070CT74 3 75 6 74 41
9 21)CT74 12 75 P 74 41

lo 0 7i.0 v 7 4 * 75 10 74 45

- I11 19N0o7. 12 75 12 74 47
!? i40Et74 4 75 14 74 40
13 15DEC74 9 75 16 74 51

I 15
14 17 ann 75 4 75 2n 75 1

13FFP75 10 75 24 75 7
16 23FEw75 4 75 26 75 o
17 13FA475 12 75 28 75 11

I 18 24*AR75 4 75 3n 75 I?
14 17AP475 12 75 32 75 I r,
23 25APR7% 4 75 34 75 17
21 06MAv74 12 75 36 75 14

' I 22 19"Av75 4 75 38 76 21
23 04JuN75 11 75 40 75 21
24 llJUN75 4 7_ 41 75 24

I /9 16JUN75 3 47 75 /s
26 02JUL75 8 in 44 75 27
27 16JUL75 24 75 46 75 P9

,

PA 70Jul75 8 75 48 75 31
I 29 12AUG75 24 75 Sn 75 33

3:1 27Aur,75 8 75 52 75 39

I
I
I
I
I
I
I,

|

LI
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TABLE 6.1 (CnNTINUFO).

I SAMPLF wlNTER ANAL YSIS SUHHER Af 4 AL YS ] 5
TWIP OATE EFF0 HTS YEAR wEFK YEAR WEEK
...............................................................

31 14SEu75 24 76 P 75 T7

32 P4sEP75 8 76 4 75 lo

33 .60CT7; 24 76 6 75 41 g
34 220CT75 8 76 A 75 41 g
35 t:4Nov75 24 76 10 75 45
36 13'JOo75 12 76 11 75 46
37 17N0u?4 8 76 17 75 47
39 2450975 12 76 13 75 4A

30 t- 3DE r 7 5 24 76 14 75 4o

*i 110EC75 24 76 15 75 6' E
41 16 der 75 8 76 16 15 51 3
42 a6JAN76 24 76 10 76 ?

43 12JAN76 24 76 20 76 3

44 6JAN76 8 76 P2 76 C,

65 33FE474 24 76 23 76 A

46 11FEu?6 24 76 24 76 7

g ,47 [7FFA7% 8 ') 2% 76 1

48 03*Aw76 24 76 27 76 10 3)
49 ISMAR76 24 76 28 76 11 |

||
54 16dAo75 6 76 29 76 12
$1 30"AP76 24 76 31 76 14
52 53A9976 8 76 33 76 16 =

1

53 P7AP476 24 76 35 76 14 '

54 n4*AY76 24 76 36 76 14 3 .
59 llMAv76 8 76 37 76 26 E'

'56 25MAY76 24 76 39 76 2P
57 OBJUN76 8 76 41 76 24

|58 22JUN76 24 76 43 76 26
59 20JUL76 24 76 47 76 30 m
60 17AUG76 24 76 51 76 34

E
- E

I
I
I
I

I
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ABLE 6.1 (CONTINUE 0).

SAMPLr WINTER ANALYSIS SUMMER ANALYSIS
RID DATE EFFORTS TEAR WEEK YEAR wfFK
..................................__..................--- ....

61 14SEo7A 16 77 2 76 37
1 270CT76 16 77 8 76 43

I2
02N0v76 16 77 9 76 44

3 09N0v76 16 77 in 76 6
s 16t10v76 16 77 11 76 46

23N0d76 16 77 12 76 47I;7A n10EC76 Id 77 13 76 4 '4
.7DEc76 16 77 14 76 49

8 13DEc76 16 77 15 76 So

I1i4 210EC76 16 77 16 76 51
290Er7s 16 77 17 76 5?

11 v4JAN77 16 77 16 77 1

12 IlJAN77 16 77 19 77 P
13 18JAN77 16 77 20 77 1
14 25JAN77 15 77 21 77 4

14 11 fem 77 16 77 22 77 ;

,3 16 18FE477 16 77 23 77 A

' E 17 ISIER77 16 77 24 77 7
18 22F N77 16 77 25 77 4
19 ]l %P 7 7 16 77 26 77 3

26 3BFAP77 16 77 27 77 10
21 15'dA477 16 77 28 77 11
22 22t< AP 7 7 16 77 29 77 12

I 24
23 29 PAR 77 16 77 30 77 11

^5 PP77 16 77 31 77 14
2; 13APR77 16 77 32 77 14
25 19APR77 16 77 33 77 16

5 27 26AJP77 16 77 34 77 17
28 a3MAv77 14 77 35 77 18
>9 10MAv77 16 77 36 77 lo

I 31
30 174Av77 16 77 37 77 2n

24AAv77 16 77 38 77 21.
32 317A'77 16 77 39 77 2?
13 17J<W77 16 77 40 77 23

1 34 14J'N77 16 77 *1 77 2A
39 PlJ'JN77 16 77 '2 77 24
35 28-FW/7 16 77 43 77 2A

I 38
37 6J4L77 16 77 44 77 27

12J. 'L 7 7 16 77 45 77 2A
34 19 Jill 77 16 77 46 77 P4
4a 26JUL77 14 77 47 77 3a

1 51 02Aun77 16 77 48 77 31
=2 a9aijr77 16 77 49 77 37
43 16AUG77 16 77 50 77 33

.I 45
44 23At1G77 16 77 61 77 34

30AI)G77 16 77 S2 77 3-

8

I

I
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TA8LE 6.1 (CONilNUED). mi

| g
'

SAMPLE =lNTER ANALYSIS SUMME4 40ALY515
TRIP OATE EFFORTS YEAR WEEK YEAR * Erg

g.................................................................
*A 07%EP77 16 78 1 77 3A 3
47 13sEP77 16 78 2 77 37
4R 23sEP77 16 78 3 77 3A

e9 27sEP77 16 78 4 77 30
57 049CT77 16 78 5 77 An

51 110CT77 16 76 6 77 *l

|%2 18vCT77 lb 78 7 77 42

53 250C'77 16 78 8 77 41 3
S4 alN0977 16 78 9 77 44

%S 0 8t,0 v 7 7 16 78 10 77 4% g

5%6 1%i.0#77 16 78 11 77 46

47 2140V77 16 78 12 77 47

k8 2940977 le 78 13 77 4R

59 6DEC77 16 78 14 77 44 E
6' 130EC77 16 78 15 77 sn 3
*,1 20DEC77 15 74 16 77 51

e2 290Er77 15 78 17 77 %? m
6. 3 r3JAN78 16 78 18 78 1 g
64 10JA"7A 16 76 19 78 2

65 17JAN78 16 78 20 78 1

E66 24JAN74 16 78 21 78 4

A7 31JAN7a 16 78 22 78 5 5
6A '7FE478 16 78 23 78 6

69 14FE478 16 78 24 78 7 m
E7a 21FEQ78 16 78 25 78 A

71 28FE478 16 78 26 78 o

72 -> 7 P 4 4 7 8 lb 78 27 78 In

73 14 PAP 78 16 78 28 78 11 |
74 EIN6078 16 78 29 78 IP E
75 29r AP78 16 78 30 78 11
76 04APR78 16 78 31 78 14 g
77 IIAPo7A 15 78 32 78 14 g
7R 18 APP 7A 16 78 33 78 le

74 2 SAPR 74 15 78 34 78 17

80 029AY7A 16 78 35 78 18 E
B1 10 FAY 7A 16 Y8 36 78 19 E
H2 16 HAY 78 16 78 37 78 24 ,

*
83 h3MAY79 8 76 38 78 21
84 3nMAY78 16 78 39 78 ?2
84 06JUN78 16 78 40 78 21
86 13JUN79 15 78 41 78 24
87 20JUN78 16 78 42 78 2% |
88 27JUM78 16 78 43 78 2A g

69 05JUL78 16 78 44 78 27
90 11JUL74 16 78 45 78 28
91 18 Jill 78 16 78 46 78 29
92 25JUL7A 16 78 47 78 3n
93 03AU679 15 78 4A 78 31
94 08AUG78 16 78 49 78 30 E
95 ISAUG78 16 78 50 78 33 5 '

4A 22AUC7a 16 78 51 78 34
97 29AUr,7a 16 78 52 78 3;
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I
ABLE 6.1 (CONTINUFO).

SAMPLE alNTER AHALYSIS SUMMER ANALY315
Rip DATE EFFORTS YEAR wfEK YEAH wEFK
..............................-~...............................

I n65Fo78 16 79 1 78 3A
2 125FP78 10 79 2 76 37
3 19sEP79 16 79 3 78 34I4 265FD78 16 79 4 /4 14
% t?30CT78 16 79 % 78 6n
e 100C77A 16 79 6 78 41I7 170CT78 16 79 7 78 4)
P 24hC178 16 79 R 78 41
o J10CT79 16 79 9 78 44

Ilo 0 7'40u 7 8 16 79 in 78 45
11 14'*D V 7 8 le 79 11 78 46
12 alNov7A 16 79 12 78 47
11 2840V79 16 79 13 78 44

I14 oSOEC76 16 79 16 78 49
16 12DEC79 16 79 15 78 50
16 1ADEC79 16 79 16 78 51

1 17
270Er7a le 79 17 7 tl 57

1A v3IAN79 16 79 18 79 1

10 69JAN79 16 79 19 79 ?
2 16JAN79 lb 79 20 79 1

1 71
23JAN79 16 79 P1 79 4

22 30Jul79 16 79 22 79 ;

23 06FE979 16 79 23 79 6

1 24
13FEA79 16 79 24 79 7

25 20FER7Q 16 79 26 79 A
24 27FEA7w 16 79 26 79 4
27 06teap7o 16 79 27 79 In

12R
13Mac79 16 79 28 79 11

29 29 MAP 79 16 79 29 79 12
3o 27 map?9 16 79 3n 79 11

1 31
'3AOR79 16 79 31 79 14

32 14AP979 16 79 32 79 15
33 18APR79 16 79 33 79 lo
34 24tPR79 16 79 34 79 17

1 35 alsAv79 16 79 35 79 1R
38 08MAv7a 16 79 36 79 to
37 15'' A v 7 0 16 79 37 79 2'
3A 22v4'79 16 79 38 79 21.

2 30 29.d"79 16 79 34 79 ??
sn 05J'lN79 16 79 40 79 27
sl - 12Jt JN 79 16 79 41 79 24

I 43
42 19J''N79 16 79 42 79 2c

26JoN79 16 79 43 79 2%
44 ^3JUL79 16 79 44 79 77
45 10JUL70 16 79 45 79 2A

. I 46
,

17JOL79 16 79 46 79 20
47 2400L79 15 79 47 79 30
4B 31JUL79 15 79 48 79 31

I 50
49 07AUG79 16 79 49 79 3)

(14AUG79 16 79 50 79 33 -

il 21AUG79 16 79 51 79 34

152
28AUG79 16 79 52 79 34
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I
TAHLE A.1 (CONTINUE 0 .

SaMPLr wlNTER ANALYSIS StiMMER ANALYSIS
TRIO OAiE EFFORTS YEAR htEk YEAP *EFK

g-........---..............--.-- -------..--.... --...----------
41 14sEp70 16 A0 1 70 3A 3
54 lisE479 16 80 2 79 37
55 18dEJ79 16 80 3 79 3a

S6 255rv79 16 80 4 79 30
47 02uC771 16 80 5 79 46

58 690CT79 16 80 6 79 41

|4o ISOC179 16 80 7 79 47

6" 23uCT74 16 80 8 79 41 3
61 300C179 16 80 9 79 44

6P r.6 S0 9 7 4 16 60 10 79 46

61 13Nov79 16 80 11 79 46

64 20u0$ 79 16 80 12 79 47

65 27Nov79 16 80 13 79 48

66 040Ec70 16 00 14 79 49

57 llDEC7o 16 80 15 79 50
6H -18DEC77 16 80 16 79 51
69 2%DEC79 16 80 17 79 s?
70 02JAuBq 16 60 18 90 1

71 (.8 J A N A S 16 80 19 80 ?

-72 15JAN99 36 80 20 40 1
g73 22JAN80 16 84 21 80 4

74 29JAo90 )$ 80 22 c0 % B
75- 05FE46a 16 80 23 H0 8

76 12FEA8n 16 80 24 80 7

77 19FEP9n 16 en 24 do a
-

79 76FER89 16 80 26 60 0

79 04PaQRo 16 80 27 60 10
B1 119A980 16 80 28 80 11 g
81 18 mao 87 16 80 29 60 17 3
92 24"ARR0 16 80 30 80 17
A3 01APPRO 16 80 31 SO 14 gg
96 -08AP980 16 80 32 60 1% g
A5 16aP480 16 80 33 60 1A
86 22APA80 16 80 34 60 17
R7 -29ADQ86 16 GO 35 80 la g
4R 059AYRO 16 80 36 60 19 m
A9 13MAv80 16 80 37 80 20
46 2 0t' A Y 8 9 16 80 38 60 21
91 27HA180 16 80 34 80 29
92 03JUNR3 16 80 40 80 21
93 10JtiNR0 16 60 *1 60 26
44 17JUNRn 16 80 42 en 2% 3
95 24JUNRn 16 80 43 60 26 E-
96 OlJutaq 16 80 *4 60 27
97 08JUL60 16 80 45 60 2a
98 15JUL80 16 80 46 80 29

- 99 22JUL80 16 80 47 80 30
100 29JUL80 16 PO 48 PO 31
lol 05AUG90 16 80 49 a0 lo B
107 12Aur80 16 80 SO 80 33 5
163 19AUGao 16 80 51 60 34
104 26AUG80 16 RO 52 40 3%
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I
ASLE 6 1 (CONTINUE 0). *

saMPL'. wlNTER ANALYSIS SUMMt - ANALYSIS
Rip OATE Err 0RTS YEAR *EEK Y E L. d m E 57 K
...................................... ..........._____........
los 02;EP8a 16 81 1 80 38
106 09sEP8n 15 81 7 80 37

_|137 165EcA1 16 81 3 80 34
5104 235EL9n 16 81 4 60 lo

104 $04EDB4 16 41 5 60 44 *

110 070CT89 16 81 6 e0 41

B111 140Cr8" 16 81 7 en 42
112 210CTB1 16 81 H eo 41
113 'cBUCT81 16 81 9 e0 44

Ill;lls a49Cv4a 16 81 10 80 45
ll:40VRa 16 81 11 So 46

IIA 18uova, 16 81 12 en 47
17 25NOVRo 16 El 13 60 4A
la e2 der 89 16 81 14 80 ao

llo 090 ECHO 16 dl 15 NO %n
120 160 ECHO 16 81 16 90 51

g 21 230ECBo 16 81 17 80 SP
3 22 300Er86 16 81 18 el 1

123 a6JAN81 8 81 19 61 P
24 13JANwl 4 Al 20 ml 1
2; 20JAN81 8 81 21 61 4
26 27JAN81 8 81 22 61 %

127 n3FEc61 8 81 23 81 A

R. do
2H 10FEP81 8 81 24 81 7

17FEA41 8 81 25 81 a

139 24FEuB] 8 81 26 di o
11 03MA?R1 8 8] 27 81 In
32 17"APRI 6 81 2R el 11
33 17NA381 8 81 29 61 IP

134 24saa41 6 al 3n el 13

5 35
31FAP91 e Al 31 el 14

36 07hPR81 8 61 32 el ls
137 14ADRAI 8 81 33 81 16

3d alAPP61 8 81 34 61 17
39 28APOH1 B 81 35 el 1A
40 OSPAY81 8 81 36 81 19

141 12PavAl 8 81 ^7 81 2n<

Bad
19~S*H1 o R1 34 81 21

43 2 6'd 81 6 61 39 41 22
144 0 3 J'IN Al S P1 40 41 27

46 09JUNdl B 81 41 ml 24
45 16JuN81 8 81 62 el 29
47 23JUN81 8 81 43 81 2'

144 30JUN91 8 81 44 81 27

B50
uo 07Jul81 8 81 45 P1 24

14J9Lal 8 el 46 el 24
161 21Jul91 6 81 47 61 36
%2 2 9 J'lL R 1 6 81 49 el 31
53 0440GR1 8 81 49 "I 32
54 IIAU;41 4 81 50 el 31

155 19AUG91 8 41 51 el 34
56 25A4GHI o 81 52 81 3c
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I
ThoLF 6.1 ENTHalNMENT WATES (PE4 OAY) F0u TOTAL FISH

SECTEMBER 1978 To AUGUST 1991.

FLOW FROM SAMPLE MFAN MFsH
tutp w F E w, OF MEAN FLOd DATE OFNSITY hu4aER Eg
.... ....... ......... ....... ........ ..........

1 M 5 e p 7 ts 5 560.561 06sEu7h 469.95 /.572 160

? '457P78 4,060.993 125 t.3 76 33^.15 1 371.dP6
3 145FP78 2 914 11R 195F076 319.dA M88 41P

"
4 ??St>74 1.657 291 265fu18 6P 7. 34 2,419 027

5 P9 sip 78 4,981,063 930CT7s 140.4c 696 436
6 BAOCT7A 5 407 534 100CT78 H4.11 477 439 E
7 190CT18 5 447 534 170C178 4H.57 478 145 5
8 PiOCT79 5 407.;34 240CT78 89.26 *82 47A
9 770cT7d 5 407 534 310tT76 133.6n 722 447

10 0140V78 4./9% 79 0TNov74 /3.62 99 407

11 lv.0V78 3,782,128 14N0v76 37.13 140 430
12 17NOV19 *,428,195 21N0v78 41.2* 182,444

13 24N W'S 4.918,164 2SNov79 52.15 405,664 g
14 olOFC18 5 211,766 05DEC78 1/;.Rn e36 060 g
15 040EC78 5,*07 534 120EC78 3ke.29 2 056 431
16 190FC78 5.*07.534 1ROEc7e 263.39 1,315,o23

17 ?PDFC78 5 407 534 27DEC78 2d4.32 1.e37,470

18 Po0EC78 5.407 534 03JAN79 4PP.33 2,283 764

19 45JAN74 5,407 534 09JAN79 705.25 1,109 495

26 1PJAN19 3 562 524 16JAh79 730.46 2 322 964 g
al loJAN79 2 703 767 2 3J A';7 9 A44.44 1 743 832 3
22 P AJtN7 ) P,703 767 30JAN79 1 074.11 2 768 959
/3 6PFvR79 2,703 767 06FEA79 661.43 1 626.Pb2
P4 noFFH79 2,703 757 13FE479 744.03 2,122.Pe8

P5 16Fe874 2,703 767 20FEu?9 419.54 2,215 44%

26 P7FF979 2,703 767 27FE;79 1 073.74 P.767.954
P7 6 P'd A 4 7 9 1,607 929 06 maw 79 1 379.6% 2,218,779 g
PR 69M*479 2,018,550 13MA979 1 414.9) 2 964.103 3
29 1A*s479 2,019 650 20HA479 1 314.50 2 653,415

3n 2 T* A 4 7 9 P.019,650 27 maw?9 604.91 1.d21 10P g
11 7'MiR79 ?,018 55; 03APa79 1 141.57 ?.Jh4 129

3P 0*A>R74 2,019 650 10A4079 1 104.23 2 237,1?R

31 l'A"979 0,53B.4ul leAPQ79 445.33 1,cou.495-

14 Poh'479 2,703 7h7 24AJ479 $44.44 1.$46 162 g
35 2 7 4-)R 7 0 P.9e3 133 01 A* A v 7 9 9n7.50 2 569 643 3
16 0444f79 1,843 799 n6May74 1 199.00 4 508 116
17 11MAYT4 4,656.489 15*AY79 1 037.07 4,439,476

|3A 1R*4Y79 5,211,766 22"A)79 646.24 1 358,>73
=

39 ?594f79 4 0H2,042 29mAf79 902.61 3 66*.492
en nl.NN79 2,$71 759 05JUN79 ?.P46.40 6,107 467

41 SEJ1N79 4 449 369 12)uM79 3 121.02 13,885 633 3
42 15JoN79 5 811 264 19JON79 2 377.64 13 617 184 5
43 ??J NTO 5 772 914 26Jun79 4,064.71 23,464.315

44 RoJON70 5 110,417 03JUL79 4 940.37 24.d77.n86
45 n'JUL79 5 348 111 10JUL74 1 4FO.88 7,919.911

46 11J9L79 5,561 336 17JUL79 2 270.30 IP 626 402
47 P SJ''L 7 9 5 811,764 24JUL79 2 529.87 14,701 742

48 27 J- 'L 7 9 5 598 039 31JUL79 3 428.S7 19,143,P60 g
49 ola'G79 5 479 192 07A0679 1 548.50 R.484.c29 g
50 16AuG74 5,777.A14 14AU379 1 513.40 8 7J9 461
;l ITA'G79 5,911 264 21AUG79 1 794.74 10 429 44n
52 ?4A!Gl9 5,972 435 28AO,79 1 692.3c 9.938 215

6-22
B
-

_ . _ . . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



,

I
rt9LE n.w (C-)NT I NudD) .

FLO, F909 SoMPLF MraN ME6N
TRIP FE OF MEAN FLOW OATE DEN 91TY NU4cEwI .... .*...e.... ......... ....... ........ ..........

%3 61sFP74 3 199,P54 045FJ79 457.94 1 449,n/n
S4 nasrP79 2 20P,163 Il5Ea79 150.76 330,997

I 56
55 l'5FP77 4 905 930 185EP79 118.03 679.647

2259P79 4.905 930 255EP79 455.14 2 232 445
A7 R o 4 '* P 7 4 5,799 030 020CT79 P45.12 1,71).410
48 460CT79 5 799 030 040CT79 43?.70 2 509.P40-| 49 l'OCT79 5,660,201 150CT79 463.64 5 647,124

= 60 20hCT79 5,083 327 230CT79 937.39 4 765 060
61 270CT79 5 456 471 300CT79 505.09 2 756,009

I A1
>? h1NOV'4 4.801 039 06Nov79 lu9.06 951.n72/

l'40v79 5 250,936 13Nov79 505.11 2,652,100
64 1700V79 4,691 249 20h0v79 525.39 2,569,ul3
65 74Nov79 3 749,795 27NOV79 233.46 162."33I 66 01DEC79 4 877,791 04DEC74 337.25 1,499 701
67 nA0fC79 4,7e6,460 llDEC79 149.99 605 055
6H 150EC79 4,235,494 lo0EC79 3SI.03 1,d12 194

.3 69 2POEC79 4 861 462 2$0EC79 336.47 1,o42,466g 70 PQ0EC79 4 104,588 02JAH80 74.77 327 423
71 D;JAN90 4 624 543 08JANSO 360.40 1,066.684
77 IPJANS) 5 162 449 15JANSO 4/1.68 2 177,070

I
71 14J u'8 ) 4 809,056 2dJ A'e.0 4H5.6P 2,334 4A8
74 P A) f t91 5,658 336 290AN80 402.01 ? 474.708
75 07Freaq 5 554,345 05FEPA0 577.64 3 208 412

E. 76 04Fr940 5 438,1?O 12FE;H0 549.06 2,985,a54,

g 77 1AF(A41 c,737 959 19FEA60 1 167.62 6,570 950
7R ??FFB90 5 65A.336 26FEAA0 1 477.16 9 358 068
79 974A45o 2 569,989 04 MAP 80 2,35% 98 6,101.ce2I 80 aQMA463 P,703 767 I lu AD P.0 540.39 1,460,480
61 1AAARHO 2,476,210 18MA480 743.77 1,841 731
42 21 MAP 90 2 338.937- 24 MAD 80 9%P.19 2 227 017'g R3 34 MAR 40 2,221 368 OlAPP80 739.40 1,642 444

3- A4 OAAPRSO 2,217.493 08AP980 946.00 2,09E 127
85 13APR80 2,462,578 leAPP80 600.7' 1,479.413
46 20AD4d0 P,716 001 22AP080 59%.84 1,62).ntsI A7 27AoR90 3,100 506 29APCao 1 060.21 3 256 182
98 04MaV80 2e862 812 05MAY80 1 049.39 3,144,170
49 11NAYd1 -2 359,461 13 HAY 8J 2 2Pl.47 5 e41 472

I 40 194AYR3 1,761,731 dOMAY80 2 907.03 5.lP1,405
91 24MAY80 924 559 27MAv80 7.905.94 7,309,%08
wP OlJNN80 795 226 03JUN80 4.491.43 3 970,905
93 O R JdN Bil 1,293,334 10JUNHO 3 251.34 4 205,120I 95
94 15JuNA] E.027 388 17JUN80 3 110.17 6,305 421

PPJUN80 -1,459.370 24JdN80 1 289.71 1 976,727
96 24JUNB0 1,240,901 01JUL80 1 780.84 2.dO9.49e

I
97 06Jbl60 1 204,595 OBJUL80 2,401.69 3t200,900
99 11JUL90 2,202,163 15JUL90 900.64 2,003 176
99 P0Juldo P.848 930 22JUL80 2 463.09- 7,016 025

100 27JoL80 7,674,055 29JUL80 904.27 P,418,066I 101 03ANGS0 ?,307 028 05AUG90 979.59 2,ee9,942
19? 10A4GS4 2,079,A21 12AU690 1,420.87 ?.955,155
103 17AhG40 2,392 668 19AUG80 A94.65 d,141,179

IIn4 24AuG40 4,509,A*7 2649660 1,124.60 5 071 774
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TABLE 6.3 (CONTINUED).

FLnw FROM SAMPLE MEAN PEAN

741P .EEF OF MEAN Flow OATE OFNSITY NUMcER
.... ....... ......... ....... ........ ..........

1,, ' olSEP40 4,544 146 02SEP80 947.4P 4 303 197
106 04svP80 4,666 499 09sEP80 549.d4 2,551,14/

1 il 145FP40 4 631 534 165 E c r,0 334.2 1,d*e.P29 3
loa >>;c969 4.456 759 P35EP86 P38.57 1.ne3,69s g
lo? PosEPao 4.476 219 305EP80 3dP.in 1,963 203

110 040CT80 4 026 903 070CT60 20%.11 1,013*;13

111 110cT49 4 114.200 140CT40 13?.50 5*5 131
112 Pooridu 5 002,0%6 210CT80 44.I5 223,44?

113 270rTAo 4,924.P62 2dOCT90 67.43 332 644
114 0 '' N O V 4 4 9 497 5$4 04NOVHU Q).39 494 140 g
115 1^NOVmo 5 407 534 11Nov80 146.47 761 759 3
116 17 NOVA 0 5 270.;11 16N0v96 lA4.18 970 723

117 24NOV80 5 497 534 25NovSo 147.43 797.733
118 41DECan 5 407 534 02DEC80 144.48 /dl. Pol

119 nADEC80 P,703 767 090EC90 193.40 d22 409

120 1RDEC80 4.$20.436 16DEC80 156.54 124.78;

IPl PPnEC40 a.722 417 230 err 9 144.58 918 984 g
122 ?SOECA" 2,429.720 300E(80 583.A7 1,411 151 g
123 4%JANdi 5 407.;34 06JANA) 704.35 3.e30.4??
144 !?J5Ndl 5 407 534 13JAN41 707.47 3.s2S,668

!PS loJANH1 5 407 534 20JAN81 724.06 7 915 179 |
126 24JnN91 5 4u7 534 27JAWAl 414.00 2 P39.?O6 W

177 OPFr481 5 598 467 03FEA81 707.76 3 496 473
128 14FE8dl 5 407 534 10FEo91 9/7.68 5 017 543 g
12Q 1AFeS81 2 703 767 17FEw81 874.54 2 318. n ? 1 g
13n PTFE691 5,407 534 24FEBR1 1 214.71 6 568 586

131 nasaR81 5 407 334 03"APAl 1 119.65 6,054,%45

I?2 04MiH81 2 703 767 10MA481 1 407.18 5 156 570
1 il 16HARAl 3,107 497 17 HAP 81 743.49 2,311 44I

114 P3 var 81 2 763,767 24MAAR1 557.6? 1 507 475
1 35 3n"14H1 2 703 767 31HAwdl 1 249.69 3,405 40A g
1 i6 n*APA41 1 107 497 07 APP 81 1 075.54 3 342 193 W
117 17A'481 2 703 707 14AP'81 1,504.33 4 067 45B
134 29'.'R61 ?.018 660 214ePRI 2 218./; 4.477 970
134 P7A 481 2,7f.3 747 28APa81 1 484.37 4 413,191

140 0444181 2 703 767 ObMAv81 P,508.67 6 783 400 W

141 llMaval 2 018 650 1 uAY81 1 770.03 3 673,071

142 ISMiv31 2 018 550 19"AtR1 4 201.70 3.*81 762 g
143 7%viv31 2 018 650 269AY81 b.513.71 11 130./51 g
144 01JoN81 2 018 650 03JUNB1 7.437.9) 1s.014,457

145 nAJiNR1 2,olA,650 09JuN81 19 744.25 39,856 750

146 15) N81 2 703 767 lbJUN81 19 594.63 52 979.'14
147 2PJ,Nsl 2 018,650 23JUF61 3 673.34 7 314,355

149 29JhNB1 3 792 614 30Juo81 6 519.35 24 591 065
149 04JUL"1 4 722 417 07JULA1 13 24P.37 62,$30 44P g
150 11JuL81 4,722 417 14JUL81 5 018.59 23 t99,424 g
191 2aJPL81 4 722 417 21JUL81 3 027.78 14,d98 440

152 27JnL81 4.722 417 28JulB1 1 068.40 4.953 343
IST n3AnG91 2 975 979 04AUG81 1 nPA.68 3,061 130

154 InauG81 2 703 767 llAUGAl 849.35 2,e96,445

155 1741GB1 2 703 757 18AUa61 1,617.83 2,751 475

156 2 4 A .iG81 2,703 767 25AUGel 331.40 401 436
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I
; V o bl F. 6.* ENtuAIN4ENT HATES (PER OLY) F04 SPOT

"FPTPtbFW 147A TO A0605T 1981.

FLA. f 40<4 9 AMPLE PFAN ME%N

I.TWJP
'EEn OF MEAN FLO4 OATE DENRITY NUM4E4

.... ....... ......... ....... ........ ..........

1. Olsep74 5 560 961 06St%76 0.00 0
7 OA4 s78 4 080,993 1/4Ek78 0.00 0I 7 l'SCP79 P,819 11b 195EP7% 0.00 0
4 PP5vp79 3,957,261 26SF/76 0.00 0
5 P94FP78 4<961 093 030C778 0.00 0-| 6 060CT78 5,407 544 100CT7d 0.00 0

W 7 110CT74 5 401,514 170CT78 0.00 aI 8 P^Urr7A 5,407.934 d40CT78 0.00 o
9 ?70CT79 5,407 934 310Cr78 0.00 0I 10 01NovTA 4.P09 579 a7Nov7s 0.00 0

11 19Nov7" 3,782 128 14N0v79 0.00 0
12 17'43 V 7 4 4.42F. 795 21NOV78 0.00 0I 14
13 ?4N0v78 4,918 164 28Nov78 1.03 5 066

OIDEC7A 6 211.?d6 OSOEC79 0.00 0
15 na0EC78 5 407 534 IPDEC78 0.9A 5,$99

I 16 14DEC79 5 407 614 IdDEC78 1.01 5 5TO
17 DPDEC78 5,407 534 270EC73 PA.60 143 440
1A 290EC78 5,407 534 03JAU79 3.34 18.961
19 0;JAN79. 5 407 534 0 9J Af'7 s 47.81 312 410.

.

20 12JAN74 3 86P.524 16JAu?9 166.33 642,454
- 21 14JAN74 2 703,767 d3JAN79 la9.53 512,4*5

22 76JAN79 2 703 767 30JAN79 SSA.84 1 511,104
>3 SPF8,H74 2,703 7e7 06FEP79 333.97 902,707I 74 ocFEH74 2,703,7e7 13FEa79 42P.24 1,141,774
25 1AFrR74 2,703 767 dOFEA79 349.47 1.uS3,03o

.26 P3Frg74 p,703 767 21FE470 543.77 1,470 227

I- 2d
?7 OSMAR79 1,607 429 06Mau79 1 044.01 1.o78,A94

64 MAR 79 P 016 650 13MA479 1,070.10 2,160,157,

29 16 mao?9 2 018 650 20 MAR 79 947.54 1,912 953
30 73 MAR 79 2,018 650 27MAk79 344.62 695 667; ' I 31 30 MAR 79 P9018 650 03APo79 875.78 1 767,491

'

32 04ADR79 7 018 650 10APW79 311.50 628.A09

E
33 ITAPR74 2 638.401 18APo79 225.*Q 544.933
34 P'AoR79 2,703 767 24APo79 110.H3 323 992
15 27APR79 2,963 133 olMA)79 29.69 76 121r

( 16 04MAY79 3,843,299 08MAY79 4.84 ld.602
; 3 37 llMAY79 4,666 469 15MAY79 1.74 8 120g 3A 18MaV79 5 211 746 22MAY79 0.d2 4.974L

! 19 PSMAY79 4,082,042 29MAY79 1.77 1.225
40 OldiN79 P.671,P59 05JUh79 0.00 0

| 41 04JUN19 4 + 4 4,9 . r. 6 9 12JUN79 1.58 7 030
| 42 -IcJUN79 5 811.P64 19JUN79 0.00 0

43 2?JUN79 5,772 414 26JUh79 0.77 4,445
g 44 24J'IN79 5 110.417 03JUL74 0.64 4,793!

' g 45 0AJoL79 5,348 111 10JUL79 0.00 0
~4 6 13JL'L 79 5,561 336 17JUL79 0.00 0

l 47 P0JUL79 5,P11 264 '24JUL79 0.00 0

|_ 44 P7JUL79 5 599.039 31JUL79 0.00 0
| 49- 01A'G79 5 479 19P 07Aub74 0.00 0

50 10 A: G79 5,772,A14 14AUG79 0.00 0
SI 17AiG79 5,811 264 21AJG74 0.00 0

i %2 2*b:G79 5,872 435 28AUG79 0.00 ri

6-25

8



..

E

TABLE 6.4 (CONTINLED).

FL m! FRa4 SAWLF MEAN M t' N
idfP cEEK OF uEAN FLon DATE DFNSITY Nud4E0
.... ....... ......... ....... ...... . ..........

;3 alsrPtv 3,190.Pv4 0 4 5 t'9 7 9 0.90 0

54 945vP19 2,202 163 115va79 0.00 n

g55 169 P79 4 905 030 loSf979 0.00 0

56 ? ? '- P74 4,9fi5 930 25 sea 79 0.00 :) W
$7 pogrpiu 5,799.030 D>0CT79 0.00 G

58 060CT7a 5,799 030 090CT79 0.00 0 g
Sa 170CT7 2 5,aso. Pol lo0CT7 n.00 0 g
60 >nUCT77 5 033 327 230C779 0.00 o

61 270CT70 5,4t6.471 3aOCr79 n.on 0

/2 01NOV79 4 801 0 39 06N0 /79 0.00 0

53 1"UOV79 5,d50 9Je 13N0v77 0.00 n

A4 1700V79 4 e91 249 20N0v79 0. t! 0 0

65 P4NOV79 3,74Q.795 27h0V79 0.00 o g
$6 nlDEC79 4.B77 791 GeDEC79 P.06 10 048 g
67 wDEC79 4,766 4to 11DEC79 A.31 30 076
6A 15DEC79 4,235 494 IBDEC79 9.60 41 5a8
60 PPOEC77 4,881,462 250EC79 ^6.15 225,c2n E
79 PGDFC74 4 104 568 02JAN10 11.91 4e.o85 5
71 04J-N90 4,644 543 OBJD.89 103.36 473,75a

72 l>JAN40 5 152 944 15JAN80 !/5.51 647,c89

73 19JeNii 4 90A,066 22JAf,40 Pil,H/ 1,0lS.447

74 PAJoNdo 5,6S9 336 29JAN80 227.34 1,2do.366
74 cPFEd80 5,S54 145 05FEF80 401.53 2,230,P36
76 0CFE840 5,438 120 12FE-80 34?.71 led 6J,696 g
77 16 fee 80 5 717,A59 19 fed 80 ang.,) 4 643,707 g
7A 23rrHha 5 65A.336 26FEW80 1 240.04 7,016,563

79 OPMAW90 2,5n9,989 04MAC80 1 776.65 4.$01,506

in 0;M%440 2,703 767 llMAW80 34n.46 v20 425
41 164APC) P.476,210 16MAc80 627.63 1,653.c96
a2 ?1MARAq 2,338.937 24MAe40 735.w$ la720,5e5

91 3r.M R43 2 221,' 8 01APs80 543.14 1 199,a3M d5-
44 3*AsRd1 ?,217.493 OBAPQ80 615.23 1,364 514 ||
Es lla RB . 2,462,578 1cAuv8c 212.74 524.'1P
A6 Pn A:'450 2 716 001 22 Ave 80 156.39 *24 76;

r3 7 77A>Rk1 3,100 506 29APa60 t'?.04 254.421
an 04vir40 2 967 412 0594YRO $1.43 61 750
r9 11 Ma f1 ) 2,159.461 13-i A v 8 0 1n.01 23 514
on 19 e* 4 v d 7 1,761 731 20dAv40 1.35 P.376 g
Q1 PC'1%f8 9e4 559 279A+80 P.17 2 009 3
97 nlJ Nai 795.?dn 03JUNSO 0.00 3

93 00,1 NS1 1,293 334 10JUNn0 0.00 0
04 15.1 !N3 3 ?,027,388 17Jd"80 0.00 0

95 P P Jt.W 9 ' 1,459 370 r4 JU^'9 0 0.00 o

es 2oj jNw , 1 24n.901 OlJuLA0 0.00 0

g97 s.,) L 0 1.Pi4,595 OHJUL80 0.00 0

9A 17 J:,L 4 0 P,207 163 15JUL90 0.00 o 5
99 2nJ JL80 P.84A.A30 22JULHO 0.00 0

100 ??J''LA0 P,674,055 >9JULA0 n.00 a g
101 07AaG40 7,307 079 05Ava80 0.00 0 g
107 inAaG60 ?.079,Adl IPAuGeo 0.90 o

163 17AtG59 2,392 66A 19AuGHo 0.00 o

104 PGAqGAO 4 509,847 < 6 4 U r+ 0 n,no 0
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_ _ _ _ -_ ___ _ _ ____ __ _

g . m.mNeum.

FL0s F 4 0 '4 S A '4 P L F "vtN MEs4
VEE 4 0F MEAN FL0w hATF PENsliy NUMaEw

I1410.... ....... ......... ....... .. . . . . . . . ....o.....

165 Otgrp o 4 544 1,6 ae%rawo 0.00 0
los owSSP40 r. 666.4e9 09 % f. D 3 0 0.60 0

I lay Ingrpaq 4,$31 534 16%Cvdo 0.00 0
los ?? U 004 4 4b6 759 /35L340 0.00 1

109 R95FP80 4.a'6.>lo 3)Sta" 0.00 o

110 0^0CT49 4 (- . 403 070L',o 0.00 0I 11? 17 0': ( * o 4 ll4.P00 140C74n 0.00 o

ll? 000CTwo 5 002 056 210CTao 0.D0 a
113 271C160 4 924 282 .90Ctxo 0.00 0

I 114 0'uov40 5.407 514 04NOVAd n.00 o
11S Ithov40 5 401 %.4 1140V80 0.00 0

118 17'aved 9 270 911 14Nov40 0.00 0
P443v69 5 407 534 PSNOV00 n.00 0

-I.11711A S10FC40 %.407 534 02DE C ao 4.00 0
llo GaDEC40 P 703 767 090EC80 0.00 0
I?O 150ECao 4 6P9.436 160ECA6 0.00 o

I 171 PPDEC80 4 727 417 2 30E C H. l.29 t: 392
1/2 700EC8, 2.'29 720 JoDEr40 65.2? 158 666
IP3 o*JAN81 5.407 534 06JAN81 31P.*3 1,723,003

I?JAN41 5.407 534 13JAN81 219.57 1 187.nt3
I124175 loJANil 5 407 434 20JAU81 PSA.43 1 54d,uso

126 UAJANH1 9.407.934 /7JALH) PPA.67 1 226.407
127 OPFEBal 5 508 467 03FEP91 334.24 1 941,1$0

I128 99FEdal 5 407 534 ' 0 F E W.11 4Pl.S2 2 279 184
12e 1sFEBAl 2 703 767 Y7FER81 186.67 S02 008
130 21FEBbl 5 407.R34 24FEaB1 615.24 3,J26 131
17i 1;MARol 5 407 434 03 MAR 61 66'>.15 3 5n0 994

I11? nodARR1 2 703 767 10dav81 1 520.18 4 111.w36
13? 1AvaRA) 3 107.497 17 MAR 81 5a4.60 1.dl6.a91
134 P3M40H1 2 703 767 2 4 M A 9 9 .* 221.02 597 507

IIT5 3 *; M A R 41 2 701.767 31 M A; 4 961 ** 2 504.620
136 OsAPR91 3 107 497 07APW81 48~.i' l.451 674
117 11ADP91 2 703 767 14aPQB1 3A6.42 1 04*.790
134 ?n4PR91 2 014 650 214P481 154.14 319,720

I ' 140139 27ADRH1 2 703 7n7 28APQB1 19.94 107 088
04MAf61 2,703 767 05MAYAl 0.00 0

141 11MAY3; 2 018 650 12MAY91 2.62 5.?A9

. I143
142 lAMAY81 2 0)4 660 19PAYdl 0.00 0

24M6Y81 2 0itstS0 2644Yx) 0.00 0
144 01JUNAl 2 018,630 03JUNH1 0.00 0
145 oaJUNB1 P 019 600 09JUNH1 h.00 0

I146- 15JUN91 2 703 767 16JUNAl 0.00 0
147 ??JoN81 2 014 650 23JUN91 0.00 a
149 24JUNAl 3 792 614 30JUN81 0.00 0

I149 06JUL81 4 722 417 07JUl.61 0.00 0
1%0 11JUL81 4 722 417 14JUL81 0.00 0
ISI 20JULR1 4 722 417 ElJUL81 0.00 0

g ISP 27JUL81 4 122 417 24JUL91 0.00 0

5 153 a''uS41
2'.975.97*

o'#"^al a oo a
154 16A! Gel S 703 767 llAUGbl 0.00 0
155 17AoGhl 2 703 757 18Ahn81 0.00 0
156 24ANG41 2 703 767 25Aunal 0.00 0
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_ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _

Tt9LE ..* FNik t i.! MENT 4ATES (PER DAY) FOR CR0arEH g'
$EPTrHHER 147S TO AUGUST 1041. 3

FLOW F404 SAMPLE MCsN MEaN
|TWIP *EEK OF MEAN FLO. DATE OENA1TY NUMQE4
m

.... ....... ......... ...... ........ ..........

1 01 % i.P 7 8 5 580 561 n6sto7e 0.00 n

P nasEP76 4,060 493 12 sew?A 6.27 2%.484 E
3 15SrP78 2.e10 118 19;E676 1.94 5 469 5
4 ??SrP7R 3 8b7,281 265EP78 44.22 170.'69
5 Rocrp73 4,931,n83 030CT76 11.x3 6P 42A g
6 60CT79 5 407 516 100CT78 9.e4 47.a93 g
7 190Ct74 9.407,%34 179CT78 1.18 6*'81
8 7e0C778 5 407 534 P40CT76 14.07 76 684
o 270CT78 5,497 434 310C178 6P.23 228,1$0 g

16 0 h0V78 4 20a.s79 97Nov78 7.o1 32,027 3
11 inhov70 1,7H2 128 14N0976 11.92 65.n63
17 lYNOV78 4,428 795 21Nov78 5.59 24 157 g
13 2440V78 4.918 164 2840V76 P'.19 123 4k9 g
14 OlCEC7F 5 211 786 OLDER 78 65.52 341 476
15 na0EC79 5 407 634 120CC79 313.3? 1 694.P69
16 lEDEC78 5 407 534 180EC78 199.75 1,074 747 E
17 P2DEC79 5 407,534 270EC78 P16.99 1 162,666 5
18 240FC78 5 407.534 03JAN79 3a4.65 ? 106 605
19 n')AN19 5 407 534 09JAN74 11P.16 714.660
20 I?JcN79 3 662 524 16JAu?9 537.70 2,076.A19

21 14JtNT4 2,703 767 23JA479 346.74 1 0*5 655
22 ?AJAN77 2 703 767 30JAN74 411.16 1,117e688
73 0?FF079 Pe703 767 06FE479 ??R.74 602 737 g
24 acFEB79 2,703 767 13FEu?9 244.15 660 126 W
29 1AFF879 2 703,167 P0FEA79 244.47 67),205

26 23Fr074 2,703 767 27FEP79 190.47 514 987
77 OPMAR79 1,607 929 06MA479 P7.54 44 363
PR 194AR74 2,019,650 13dAP79 Po5.59 415 614
?9 16hAR74 2 01a.650 20 MAW 79 154.18 311 735
19 71M6479 2 019 650 27MAa79 100.7? 203 118 IE
31 3aMAR79 2 016,650 03Apo79 124.83 2S1,48H ||
3? 06AoR79 ?e01P.650 10APA79 6P7.66 led 67 326
33 l'ADR79 2,63A,401 18 APP 79 167.59 442,170 g
14 DaAAR79 2 703 767 24APR7) 3R.06 102 405 g
35 27ADR70 2 963 133 OlMAY79 Pl.7A $4 437
16 64M6Y79 3,843 299 18MAY79 3P.49 124*a69
37 11MAY79 4,666 489 159 tv79 15.94 74 384 3
34 1AMAY79 5,211 786 22Mtv79 PR.0% 110 555 5
39 P%MAY79 4.082 042 29MAv7u 32.45 132 462
40 OlJ IN79 ?.671 259 05JUN79 4.67 12 675 g
41 GPJON79 4,449 069 12JUh79 0.76 3 181 5
4P 1;JuN79 5 811,264 19JUN79 0.00 0

43 72JuN79 5 772 914 26JUN79 P.3s 13,393
44 20JUN79 5 110 417 03JUL79 0.00 0 $
45 06JUL79 5,348 111 10JUL79 0.00 0 3
46 11JuL79 5 561 336 17JUL79 0.00 0

47 79JoL79 5,811 264 24JUL79 0.00 0 m
44 27J4L70 5,59a.039 31JUL79 0.00 0 E
49 01AuGt9 5,479 192 07AUG79 0.00 0

50 10AuG79 5 772 814 14AUG79 0.00 0

41 17A'G79 5 811.P64 21AUG79 0.00 0

5? 24A G79 5 87?.435 ?849679 0.00 0
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I
7A9LE 6.4 (CONilNUED).

FLOW F404 SAMPLE " FAN MEAN

I.Tu!P
WEEK OF ufAN FLOW DATE DEN; TTY NUMHEW

... ....... ......... ....... ....-... ..........

6,1 61srP79 T lv9 2,4 94SEP79 1.74 5.%95
54 04EEP19 2 202 163 ll4FP79 1.45 4 294

,

8 56
55 IESEP77 4 905 930 10SEP79 7.37 36 157

725FP79 4.905 9J) 255Le79 292.62 le435e%73
%7 PosEP79 5,799.n30 020C779 244.51 1,185 060
58 OAOCT79 5 799 030 090C779 317.67 1 929,163I 40 110CT19 5.A60 30) 150CT79 600.35 3 570 413
60 P00cT79 5 0H3,377 230CT79 R37.14 4,255 456
61 770CT79 5 456 471 300CT79 315.34 1 629,773

I %3
A2 03NOV79 4 801 939 0640u79 IPP.00 585.a37

loNov14 5,250 936 13Nou?9 440.06 2,310 727
54 17Novi9 4 891 249 20NOv79 45H.71 2 243 763
6; P440V10 3,749,795 27N0979 165.57 020 954I 66 OlnEC79 4 877.791 04DEC79 219.53 1,070 921
67 BADF.C79 4,766,460 llDEC79 145.46 $95.713
68 140EC79 4 235 494 18DEC79 270.41 971 665

I 69 ?POEC79 4.A61,462 25DEC79 1n9.50 534.%20
76 790rC79 4,104 583 0?)AN80 P2.47 92.P30
71 obJaNA0 4 624 543 08Jua80 107.31 912 469
72 IPJANHn 5,162.a49 15JAN80 101.67 937.435I FN 19 J AN A0 4 809 056 2 ?J A*J8 0 177.15 95)e747
74 P6JiN9u 5,65a.336 29JA480 131.l? 141 021
75 nPFEB80 5 554 345 05FEuA0 1PS.61 697,681

00Fr840 5.439,120 I?FEL40 171.21 941 037I 76
77 16 F F. A 4 4 5 737,859 19FEuA0 3P3.45 1 155,019
18 71FER90 5 659,336 26/EA80 lho.14 1 019,793
79 0044490 7,589 9H9 04MADP0 515.34 1,334,u29I 81
40 09MARB0 ?.703,767 llMA480 167.45 452 746

16 MAP 8n 2 416.?10 16MA080 19.74 197 453
k? ?3*s481 2,338 837 2*MAugn tal.37 42.,jg5

I 43 3nMsRs0 2,221,389 014 P u e .) 119.24 264.a78
A4 n6ApR80 ?,217.A93 08 APP 80 l'P.71 360 473
85 11A-981 2 467 578 16APo80 19?.53 474 120
AA PoA-980 2,716 001 22APo80 322.37 975.557I A7 27As4Cn 3 100.c06 29AGPRo 171.66 53?.P33
BA 04 Mayan 2,662 812 05Moveu 11.93 34 151
89 11unfdo 2 350.461 13uai80 7^.98 IPl.A31

I 9n 14MAf80 1,761 731 20uAtao 7.50 4 40*
91 2EuAfR1 924 559 274AvP0 1.4A 1 36H
97 01J N81 795 2?6 03Ju':RO 0.00 0
93 naJ-)N90 1 293 334 juJUN80 0.00 0I 95
94 1%)aN-0 2.n27,166 17JuMHO 0.00 0

2PJuNBA 1 459,370 /4JVC60 0.00 0
96 P9J1N90 1 240 901 01JulP0 0.60 0

I 97 06JoL40 1,2d4 595 08JULP0 0.00 0
9R 11Julho 2 202 163 15Jule0 0.00 o
99 P0JUL40 2 84R,430 2PJULA0 n.00 n

100 P7JULSO 7,674 055 #9JUL80 0.00 0

I101 01AuG80 2,307,0?8 05AUb80 0.00 o
10? 10A'G80 Pe079. API l?AuG80 0.00 0
101 17A>Gda Re392 668 19AUG80 0.00 0
104 ?4AUGH0 4,509 947 ?6AUG80 1.17 5.?77
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I
TARLE 6.- (CONTINUED).

FLOW F409 %AMPLF MFAN HE6N
ToIP ofEs OF MEAN FLOW 0 ATE DEN 9fff NUMnEd

g.... ....... ......... ....... ......u. ..........

to; 0156P40 4 544 146 oP5FP90 0.00 0 M
106 no;FP80 4 666ud9 09%Fceo 0.00 0

147 Icgrp41 4 611 514 16%Epeu 0.00 o 3
104 2 P A 6* P 8 4 4 436 759 235EP80 1.oA 13,7P/ g
104 ROSEPH I 4 876 7?9 30SEPeo 06.91 130 c29
110 0'OCT40 4,926 903 070CTA0 Ph.In 99.n31
111 110cT90 4 114.?00 140CY80 In.9P 44 416
11? Pn0CT40 9 002 056 210CTA0 16.77 78.A42
113 ?70cTH0 4 924 242 280C180 2P.*4 110 901
114 01NOVd4 5 40'.%34 04N0980 37.10 174 663 m
115 InNOV40 5 407 534 llN0v89 116.11 627.077 g
116 17N0VA0 9 270.;11 18NOv80 167.21 dHl.186
111 P4 NOVA 0 9 407 534 25Nov80 64.25 347.434
Ila 010ECa0 5,497 534 0 20Er e,1 51.71 279 624
119 n a DE C 9') 2,703 767 090ECPO 75.34 68 622 .

IPn 15DEC80 4 620.436 160ECHu 54.39 254 110
121 P?DECen 4 722 417 230EC80 A7.79 414e'B1 3
12P 2%DEC8' 2 42a.720 30DECP0 ??n.91 d36 744 5
171 04JAN81 5 407,534 06JANAl P15.50 1 165 124
124 I?JANR1 5 407 534 13JANAl 140.69 1 490e'66
125 loJANul 5,407 534 20JAN81 364.02 1*968 451
I?6 P6JANH) 5 407 914 27JAh81 45.18 460 614
177 6PFEG41 5 504 467 03rgnAl 231.29 1,274 053
laq 09FrBB1 5 407 534 luFFnal 256.2h 13365,A43 g
120 16Fr991 P,701 767 17FEPA) 6P1.06 1,684 609 g
110 21FEB31 5 407,534 24FEEA1 306.44 2 143,763

131 n?Mandl 5 497,534 939 Anal 2').9P 1 416 666
11? 00 MAR 81 2 703,767 lauADAl 165.64 447 85P
133 1AMAR91 1,10'.497 17 MAW 81 41.80 254,193

114 21HARal 2,703 767 24 MAG 81 131.14 359,080

434 inMARel 2,703 767 31 MAR 81 102.15 276 190 ||
116 06APR81 1 107.497 07AP481 ?l.71 67 664 gg

137 11APR81 2 703 767 14AP481 15.46 41 400
11A 20APRA) P.018 650 21 APPAL )?.90 26 041
119 27APR91 2 703,767 28APRBI l'. 13 34 704 |
140 044$Y41 2,703 767 Ob9Ay81 1.99 5 180 W
141 llMAYel 2,01A.650 12MAYP1 0.00 o

1*2 lAMAY41 23018,660 19pAvel 0.00 0 g
143 76MAYH1 2,014 650 26uhY81 0.00 0 ,

144 OlJUNM1 ?.018 650 03JUMal 4.00 0

?45 0AJUN81 2,01A 650 09JUNR) 0.00 0

146 15JUNBl ?e703,767 16JU481 0.00 0

147 PPJUN41 2 018 650 23JU4A1 0.00 0

14A PoJ1N61 3 792 614 30JUN41 0.00 0

144 06JoL81 4,72?.417 07JUL81 0.00 0 g
150 13JPL91 4 722 417 14JutR1 0.00 0 g ,

151 2nJHL41 4,722 417 21JULui 0.00 0

152 27JUL61 4 722,417 28JUL81 0.00 0

153 01AUG41 2 975,979 04AUG8) 0.00 0

154 InAuGH1 2 701 767 IIAU6R1 0.00 0

155 17A9G91 P,703 767 IPAUGA) 0.00 6

156 74AuG01 2 703 767 25A0481 0.00 0
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.

I
I74PLCA.6

FN1W INMENT WATES (PFR nAy) FOR FLOLNOE4
% E P T I. 4 H t. H 1978 TO AUGUS7 1981.

rtow rROM SAMPLE oreN nE*y

)... ......... .. . . .. .. ...... .

I nl5rp74 s sen,s61 065EP7H n.on 0

I ? 1asEP/H 4,080 993 1/sEP78 0.00 a
1 Ik5rP7d 2+H10 118 loSFD73 0.00 0
. 2p5rP74 1,837.P81 P6SEP7e 0.00 o

5 20%cP78 4 98).081 030CT7b 0.00 0I A n60GT78 5,407.%34 100CT78 0.00 0
7 l ''9 C T ! 8 5,407 4 $4 170CT7H 0.00 0
H PoorT74 5 437 534 /40C176 0.00 0

I to
9 270r718 5,407 534 110C T 76 0.00 9

0590V/4 4 209.%79 07N0d76 n.00 o
11 1"NOVIH 1,762 129 1440978 0.00 0
17 17NOV74 4 42p.745 2140'/18 n.00 0I 13 2440/74 4 91A,164 2HNOV74 0.96 4 721
14 610EC7A 5 211 7H6 050EC7H 7.14 37 764
15 4H0rC78 5 407 534 120EC7H 3.24 11.420

I 17
l '- 1"DEC79 5 407 534 180EC78 P7.lb 14n e415

2PDrc79 5 4a7 534 270EC78 10.48 56.671
14 200FC78 E.407 634 03JAN79 10.91 50 104
19 04J4N19 5 407.%34 99JA479 6.64 25 , "M i
Pn 12JaN79 3 862 424 16JAN79 P.HO 10 016
21 IQJ6179 2 703,767 PlJAN79 Pl.49 63*;l!
P2 ?AJhN7" P,703 767 30JAN79 11.56 31 7S6

I /3 a/Feb74 P.703,767 06FEP79 la.45 49,445
P4 09Fr819 2 703,767 13FEH79 11.14 H4 195
PS 1AFF479 2,703 767 20FE479 A7.44 d36 417
P6 P1Frd79 2 703,167 27FCH79 121.11 J32.a61I P7 "P4A479 1 607 929 06MAe79 94.40 151 7H4
kR no 4H74 2 018,650 13MA474 b6.7) 114,478
24 '16MA474 2 019 650 20MA079 P7.0A 54 665

I 30 PT>AH79 2 01A.6SO 27 MAR 79 14.44 79 616
11 34*A479 2 018 650 01APR79 14.68 37.708
3? 06AvP74 2 018 650 10 APP 79 0,00 0
33 11AuR79 2 638 401 18APR79 1.00 2 63AI 34 PDAsRTO 2,703,767 P4AP479 0.00 0
3% 27AsR79 P.963,133 OlMAv79 0 00 0
36 no4AY79 3 843.)99 08MAv79 0,00 0

I 14
17 1144f79 4 666 489 ISMAY79 0.00 9

lHMAY70 5 211 766 22Maf79 0.00 0
*9 2 %'4 A f 7 4 4 097 042 294AY79 4.00 0
40 OlJuN79 P.671,759 OSJuM79 0.00 A
al nAJvN79 4 449 069 12JUN79 0.00 0
42 14JJN79 5,811 264 19Ju*79 0.00 0
43 PPJ-'N79 5,772.A14 26JUN79 0.00 0

I 'c4 24JoN79 5 110,417 01JUL79 0.00 0
4; 66JUL79 c.148.ll) 10JUL79 0.00 0
46 'llJUL74 5,561 316 17JUL79 0.00 0
47 P9Jul?9 5 811.P64 24JUL79 0.00 0 1I 68' 274'L79 5 598 039 31JUL79 0.00 0
44 n'AoG70 5,419 142 0 7 AU(,7 9 0.00 0
50 lhA4G79 5,772 914 14Auf79 0.00 0

I 52
51 17A1079 5,811 P64 2]AUG79 0.00 0

P4A4G79 5,872 435 P8AUG79 0.00 0
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I
fA4LE 6.6 (CON 71uuto),

OM $ AMPLE ur us pg,=

TsIP 4Fr< OF HEAN FLOW DATE SENSITY NUMuE4
.... ....... ......... ....... ........ ..........

%1 nlsrp79 3,199,P54 045Eu?9 0.00 0

54 Ga'EP79 P,202 163 ll5ED79 0.00 o

i; l ts r.P 7 9 4 935 940 185EP79 0.00 0 g
5%6 ??Srpto 4,905 930 <SSED79 0.00 0

57 24srP79 5,799,030 DP9Cf79 0.00 0

44 060CT74 5 799 030 090CT79 0.00 0

%9 110CT79 5,860./01 150CT79 0.00 0

60 200rT79 %,081 3d7 230CT79 0.00 a

61 271CT79 6.456 471 300CT79 0.00 0

6? 01 No v 7 ') 4.H01 939 06Nov79 0.00 o 3g81 InNov79 5 250 036 13Nov79 0.00 0

%4 17Nov79 4 891 2*9 20NOV79 0.00 0

65 74Nov79 3 749 795 27Nov79 0.00 0

E66 010EC79 4 877,791 040Er79 0.00 o

67 4ADEC70 4 766 460 llDEC79 0.00 0 E
6n 150EC79 4 235 494 16DEC79 1 01 4,274
69 PPOEC79 4,A81 462 250EC79 1.64 e.oH2 E
70 74DEC79 4 104,568 02JANA0 0.90 3 69' E
71 0;JAN40 4,bM4 543 O N J A '+ 8 0 0.00 0

72 IPJ6NR0 5 162 449 lbdANA0 0.00 0

11 19J4NA0 4 808 056 22JAN80 0.00 0

74 PAJANPO 5 658,336 29JA'80 0.00 0

79 OPFFB40 5,554 345 05FE480 4.64 31 127
76 09FE880 5 438.lho 12FFS40 6.35 34.43? g
77 1AFEBAo 5 737,859 19- 480 4.A6 27 496 5
7A 23FEb80 5,659,336 2( r. c 8 0 10.77 60.A57
79 07 MAR 60 ?.589.989 04 MAW 80 P7.90 72 261
40 04HA9RO 2 703 767 llMA380 11.60 31 004
81 16MA4HO 2 476,Pio 16MA080 6.89 17,06)

A2 234AR80 P.339,937 24MAun0 u,12 11,975

d3 10MARHO P,221 318 OlAP080 0.00 0 g
A4 0 8. A9 R 8 0 2,217 893 98APD80 4.00 6.ASA g
AS 14ADR80 2 462,578 16AP480 0.00 0

46 P0APR90 P,716 001 22APRA0 0.00 0 .

H7 27APRHO 3,100 506 29APD60 0.00 0

eA 044AY80 2 66P.812 05MarA0 0.00 0

49 llMAY4n P.359 461 13fd A Y R O 0.00 0

gon lAMAY80 1,761 73) 20MAY80 0.00 0

91 PAMAYd0 924,559 2TMAY80 0.00 0 g
42 OlJ4NA0 795.P26 03JUN80 0.00 0

93 04JUNHO 1 293 334 10JUNPO 0.00 0
94 15J.IN80 2,027 388 17JUN80 0.00 0

46 2PJuN80 1 459,370 24JUNA0 9.00 0

96 PQJUN90 1,240 901 OlJUL80 0.00 0

97 06JHL80 1,264 595 08JULA0 0.00 0 g
99 13JuLA0 2 202 163 15JUL60 0.00 0 g
99 P3JaL30 2,848 830 2PJULa0 0.00 0

100 27JdL80 2 674,055 29JUL80 0.00 0

101 01A4G40 2 307,029 05AUG80 0.00 0

102 10A1G80 2,079.A21 12AUGA0 0.00 0

101 17A4GSO 2 392,668 19AUG80 0.00 o

104 P4A1G80 4 509,847 2b AU60 ti 1.19 5,122
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I
1A4LE A.6 (CONilNUE01.

FLOW FH04 SAMPLE PFAN HF4N
Tulp , rex 0F MEAN Flow OA7E DE4511Y NUMaLR
.... ....... ......... ....... ......... ..........

105 014 r P'4 0 4,544,146 n2sEppo 0.00 0
106 045FP40 4 666.449 095EP40 0.00 o
117 lasrPAn 4 631 434 165ED80 0.00 o
Ina apsrpaq 4 456,759 235FP90 0.00 o
i t,9 PosrP80 4.H76 719 305EJ80 0.00 0
110 0Anr78n 4 9P6 903 070CT80 0.n0 aI 111 11'..T40 4 114 200 140Ciuo 0.00 o
112 200rian 5 002 066 210CT80 n.nn 0
111 270C74n 4.424 2d2 2kOCf80 0.00 0

I 115
114 0'NOV80 5 407 514 04Nov80 0.On o

-

10Nov80 5 407 514 11 NOVA 0 0.00 0
116 17NOV86 5 270 411 16NOV80 0.00 0
117 P4 NOVA 0 5 407 534 F5 NOVA 0 0.00 oI llA 01DFC60 S.407 534 070EC80 0.00 1

110 onDEC90 ?.703 751 090EF80 1.24 3 4 t4 4
170 150EC94 4,629.4.16 160EC80 1.41 17.63S

I !?2
121 2PDFCAO 4,722 417 23DECAO 1.41 6 659

290r.C80 2 429.720 30DEC80 6.47 15*720
121 n0JAN81 5 407,514 06JA481 0.00 0
124 12JANul 5 407 534 13JA481 11.44 170 011

I 1d% 19JoNH) 5 407 534 20JANBl 6.9n J6 771
176 26JAN41 5 407 534 27JAN81 7.67 15 420
]>7 n?frpal 5 508,467 03FEA81 9.51 52 136

I
128 09FF981 5 407 534 10FFH81 61.71 33J.807
129 16FEH91 2 703,797 17FEA81 P4.69 40 77%
134 23Frh8] 5,407,534 24FEh41 A4.51 456,491
111 r>HARH1 5 407,534 03HA481 44.P6 220 452

I112 0946R81 2,703 767 10 HAW 81 47.09 127 120
til 16 MAR 8) 3 107 497 17 haw 81 6.5A 20 447
134 234ARG1 2 703 767 24NADH) 3.67 9e788

I l'6
1 45 31 MAR 81 2 703 767 31*Ad81 7.01 19.n07

1AAJR81 3 107.497 074PR81 P.14 6.unS
137 1149481 P.703,7S7 14 APP 81 0,00 a

'118 2aarR41 2 01A.650 21APR4) 0.00 a

I134 27Arpal 2 703,767 28APR81 0.00 q
140 04M%Y91 Pe703 767 65MAY61 0.00 0
141 11Miyal 2 018 650 12HAYAl n.00 o

I142
1AdAYel 2 014 650 19*^v81 0.00 o

163 25MAY81 2 018 650 2644YAl 0.00 a
104 OlJ N41 2,01a.650 03JUN41 0 00 6
145 nAJ N41 2 019 650 09J9N81 0 A

I146 I5J'441 2 703,767 lbJUMAl 0 a
167 22JUN81 2 018,650 23Juu81 n . t. n

-lea 29JoN41 1 792 614 30JUN41 0. C - e
144 nAJULdl 4 722,417 07Jul81 0.00 o

I150 13JfL81 4 722 417 14JUL81 0.00 0
151 ?nJ.L81 4 722 417 PlJUL8) n.00 0
142 27J4LB) 4,722,417 28JUL81 n.00 o

1151 0 3 Ai:G41 2,975 979 04 Aur,81 0.00 o
154 losoG41 2,703,767 l l A ur.n l 0.00 0
155 17AoG81 2,703,757 -18A0681 0.00 o

I146
24A,G81 2,703,767 25AUG81 0.00 0
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E

TWLE w.7 ENia%)N"ENT RATES (Pf4 PAY) FOa W N4t0EN
SfPTEM9FH 1918 TO AVEUST 144).

FLOW FROM 5ANPLF MF6N NrnN
istP *FE* OF HEAN FLO4 04TE DEN 4 TTY NUMaER E

E.... ....... .......... ....... ........ ..........

I 11srp74 g,5no.Edl 065Eu78 n.00 o

gP 095)978 4,090.093 IPSFs78 0.00 4

3 1%SrP79 2*619 11M 195ED76 n.00 " 5
4 ??9EP79 3 857.P91 ReSEP74 0.00 0

5 ?Q5EP79 4 9 tt ) . n A J 030CT78 0.00 0

|6 of0CT7R 54975% 100CT78 0.00 a

7 1300T74 5 407,434 170CT78 0.00 0 "

8 290CT79 5 407 534 240CT78 0.00 6

g9 270CT18 5 407 534 310CT78 0.00 4

10 01NOV76 4 708,579 07N0/78 0.00 0 g
11 10NOV79 ?*792 129 14N0/7H 0.00 1

12 17NOV79 4,428 795 21bOV78 0.00 a m
511 24NOV78 4.918 164 28NOV7A 0.00 0

14 010EC74 B.?l1 76$ 0$ der 7e 0.00 0

15 OADEC79 5 407 534 IPOEC78 0.00 o

g16 150EC79 5 407 534 180EC78 0.00 6

17 2PDEC7A 5,407 534 270EC76 2.46 11 140 g
1R 29DEC79 5 407 534 03J&W79 0.00 0

lo ^*JAN74 5 407 4 14 09JA474 0.00 0

Po IPJA479 3,852 524 16JA479 0.9% 3 669
71 14JAN79 2,703 767 23JAN74 1.0A 2.u66
2? 2AJAN7Q 2 703 767 30JA479 9.00 0

23 n?r e74 2 763 767 06FE479 1.ls 3 136 g
44 quFEH79 ?.703 767 13FE479 0.00 0 3
PG 16Frb74 ?,703 767 20 fen 79 6.58 17 74)
26 P1FF979 2,703 767 27FEP79 4.53 12 24d

|27 OPMAR79 1 607.929 06MA479 6.01 H.056
pa n94sR79 2 010 650 13M4w?9 P.55 5 14a "

49 16 MAR 79 2,018,650 20h4w79 11.43 63 446
30 21 MAP 74 2 019 650 27MA479 66.69 134 642 5
11 3146479- 2 018.650 03APR79 51.38 103 714 E
1? nAAu479 2 018 650 10APQ79 70.P3 141 770
13 I?A4R7Q 2 63n 491 10APo79 7.96 21 00P
14 PSADR74 2 703 767 24APD79 P.NP 7 625
36 27APR70 2 963 133 0lMAY79 0.00 9
46 64MAY79 ?.843,?99 08MAY79 0.00 0

g37 IlMAY79 4 666,469 15uAy79 n,00 o

38 lA4AY79 5 211 7A6 224Ar79 0.00 0 g
39 754AY79 4 082 042 29MAf79 n.00 n'

40 01J1N79 Pe671 259 05JUN79 0.00 0

41 n9J9N7Q 4 449 069 12JUh79 0.00 0
i
' 6P 15J1N70 5 911 264 19JUN79 0.00 0

43 ??J1N79 5 772 414 26JUN79 0.00 0
44 PoJUN79 5 110 417 03 JL79 0.00 0 g
45 06JIL79 5 348 111 10JUL79 0.00 0 g
46 11JaL79 5,56).336 17 Jut?9 0.00 0

47 2nJUL79 5 811.P64 24JUL79 0.00 0

48 37J4L19 5 59P.039 31JUL79 0.00 0
69 01A4G79 5 479 192 074un?9 0.00 0

So ISASG79 5 77P.414 14SU479 0.00 0

51 17A'G79 5 811.?64 21AUH79 0.00 n

SP ?'A'G79 5 972 435 2AAUG79 0.00 3
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| TAPLE 6.7 (CONilHUED).

FLOd FROM SAMPLL eraN MEgN

I.TRlp
wFfe OF MEAN FLOW DATE DENsfTY NUMaER

... ....... ......... ....... ........ ..........

%3 015FP79 1 194 7%4 n45ED14 n.no 0
64 04sFP79 2 202 161 Il5FP79 0.00 0

I 5% 1%;rP79 4 905 730 tasrP79 0.0n o
46 ??srp79 4,905 930 ;5sEP7v 0.00 0
67 PosrP70 5 799.030 0'0C179 0.00 o
%A &60CT14 5 749 0.40 094C779 0.00 0I 40 110CT70 5 460 201 150CT7w n.00 0
A0 700cT79 5 063 3?7 230CT79 0.00 0
at ?79tT74 9.456.471 300Ct79 0.00 1

|I A1
~2 n140v79 4 801 039 06Nov79 0.00 0

1940v7o s.75n.936 13Nov79 0.00 o
64 17Nov79 a.891 7 9 20Nov79 0.00 0

I e5 P4NOV79 3 740 795 27N0/79 0.00 0
66 OlDEC79 4 8?7 791 040EC79 0.00 0
67 OA0rq74 4 766 460 linEc79 0.00 0
64 150EC79 4 235 494 IHOEC79 n.00 o

I A9 270EC79 4.eHl.4e2 260Ec74 n.00 0
70 740FC74 4 104 588 02JAN80 0.00 o
71 0;JoNH0 4 6?4.643 08Jo.80 0.00 0
72 17)AN80 5 1626a49 15JAN90 0.00 oI 71 19JAN60 4,808 056 2PJANR0 0.00 0
74 ?AJaN90 5 668 336 79JANHn 0.00 o
75 n?Fr8Ho 5 554 145 OSFEn90 0.00 9

. I 77
76 60FEBA0 5 434 100 12FEa80 4. 71 25 614

1AFr483 5 737 959 19FEnAu 0.00 0
79 /1FF089 5 6Sk 336 26FEP60 4.10 23 70A
79 OPMAH80 2 589 069 04MAuuo 5.36 13 44k,

| oq o oM a W e.o 2 701.767 IIPA480 1.91 5 164'

di 16MAWe' 2 676 210 18MA480 0.99 2 451up 73dARHa 2,338.837 24uAw80 9.05 11 411E a3 30+ R 4a 2 221 388 ulAP980 47.31 93 09r|5 44 r,6 A -R 4 0 P.217.A93 veAPkan 49.81 101.A0P
HS 114-HH3 2 462 576 16AP484 22.94 56 49P
9A FAA* RHO P.716 001 2dAPPHO 30.37 Bk.466

' I 97 27A'R40 1 100 506 29APR30 16.94 52 423
I 44 0444YA0 2 862 412 USMAfMO 1.7) 4 . *. 9 5

39 llM6Y64 2 359 461 13MArR0 n.00 0
3 04 1AdAY80 1 76).73) 20LA)80 0.00 0

t

g 91 2 E '4 a y 8 0 G24 559 27uaygg n.go n
07 n l J 4N 10 795. Pea 03Juh80 0.00 1

l 91 oaJuN4) 1 293 134 10JUN40 0.00 A

j 46 15 JUN90 2 027 38A 17JUN80 0.00 0
95 PPJUN80 1 4S9 370 24JU"A0 0.00 n
96 P4JUNA0 1 240 001 0 ? Jt'L A0 0.00 1

;g 97 nAJ L90 1,744 595 04JUL80 0.00 n
'3 09 11JUL10 P.20?.163 15JUL30 0.00 0

99 ~>0JUL80 / 848 830 22JULA0 0.00 0
. 100 27JoLHO P 574 055 /9JUL80 0.00 0
- 101 0140660 7 307 0/8 OSAUSSO 0.00 r-

107 10AoG80 P.070 821 1/40680 0.00 0
113 17 Ai,080 P.38P.668 19AubA0 0.00 i'

luo ?4A4GA0 4 509 867 26AUG80 0.no 4

su
, g,

._ _ .



_

I
189LE * 7 (COUINVECI.

F (. O W FROM S AMPt.F M F *. N MErN
TRIP .EE4 0F 14E 4N FLOh O A l t. DFNSITY NU4"Es

g.... ....... ......... ....... ........ ..........

In5 Ols&Pho 6 544,166 p?%ED90 0.00 o a
196 o&S'P40 4 666 489 095tu80 0.00 6

117 1%CtPA) 4 e 6 sl .; 44 16%Esbo 0.00 o g,

gi v4 ?>s?Pdo 4ee56.754 <3%EP40 0.00 4

110 795r941 4 37% 719 305t*60 0.00 0

llo 0-OciA1 4.9t'.003 07nC740 0.00 0

111 140cT*q 4,114e200 140Cido 0.00 a

ll? 260CT40 5 002 056 210CTSO 0.00 4

113 270CT90 4 , 4 2 4 . P. 8 2 2 HOC 1F0 0.00 o

114 0d10/d4 5 407,544 04NOve0 0.00 0

115 inn 9vvo 5 407 5 <4 11t>0VA0 0.00 n

116 17Novdo c e270,511 lb40ven 0.00 n

117 24h0VR4 5 407 534 25Nov80 0.00 o

118 010EC90 5 407 514 020ECAO 0.00 0

119 05DFC40 P.701 767 090EC60 0.00 0

120 15DECs0 4 629 4J6 160ECR0 0.00 0

171 2PDEC8o 4 722 417 23DEC40 0.00 1 g
g122 24DECdn P 429 720 300Ef40 0.00 o

IPT 0%JAN41 5 4 v 7 5.4 4 06JASP1 n.00 0

124 IPJAN41 5 40f 534 IJJAh81 0.00 o

125 14JAN61 5 407 534 20JAN41 3.21 1f.158
126 26JHlol 5 4A7 53= 27JANR1 2.87 ISe%20
127 OPFreg) 5,50Ae467 03FEa81 3.15 17 157
128 00FEMAl 5 407 534 10FFH81 0.90 0 g
170 l'FrBdl 2,703.767 17FEWh) 0.00 0 E
130 2,'F E 9 81 5,407 534 24FEHol 9.01 48,722

11) nPMsR81 5 407 534 03MAsal 9.7A 52 986
132 44Madil 2,703 767 10MAA81 23.5A e3 755
131 l'MARA) 1 107.497 17MA481 9.76 30 129
1 14 21 MAR 41 2 793 767 249As81 03.77 253 432
135 3nMA481 2 703 767 314AR81 154.23 417.002 g
116 oAARR81 3 107 *97 07APo91 264.3/ 421 529 g
117 11AkR41 2 703 767 14APR81 644.40 le75ee909
l'A 2 ^ A O R '41 2 01Aet50 21AP481 5.75 11,607

110 27A0RH1 2 703 767 26AFW81 6.02 16e777
140 o*'uY41 2 703 767 054AYR1 n.00 0

141 IluAYa1 2 018 650 I?HAYAl 0.00 0

14P 1AMAYdl Pe01A,650 '9MA161 0.00 0 g
143 25HAYH1 Pe0ld.6SO 269AY61 0.00 0 g
144 01JUNat P 014 650 03JUNAl 0.00 0

165 GHJoNAl Pe018 650 09JUNA1 0.00 0

|146 15 Joy 81 2 703 767 16JUNMI 0.00 o

147 ??JoN41 2,01A.650 23JUNP) 0.00 0 W

l'A 24JoNE) 3 792 614 30Ju941 0.00 0

140 D A J.'L Al 4e722 417 07JULAl 0.00 0 g
1%n 13J9LAl 4 722 417 14JUL81 0.00 0 g
141 20J'jL41 se722 417 21JUL41 0.00 3

15P 27JoLAl 4e772,4)? 2BJULAl n.00 0

153 01AUGAl 2 9/5 979 04AUG81 0.00 0

154 1040G91 2 703 767 llAVOR) 0.00 0 M

15% 17AyGkl Re703,767 18AUGAl 4.00 o

156 24AoG41 2 703,7?)7 25AUGB1 0.00 0
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TA8LE 6.A ENToA!HMENT 9ATES (PER DAY) F04 MULLET
- Sf4TF96ER 1978 TO AUGU%T '9Al.

,

E FLO. FHOM SAMsLL UELN MEAN
3 741P vFEe OF MLAN FLOW DATF DENSITY NUMal4 I

.... ....... ......... ....... ........ ..........

1 01%rH74 5 566 561 USSEb7e 0.00 o
, p nasrpia ..oen.993 12SEP1d 4.00 n
'

1 1A5FP74 P.419 118 19sfc70 0.00 o
e PPU o7d 4 857 781 2o5EP7d 0.00 0'g % P95FP78 4 981 9A3 030CT78 0.00 0

;g 6 160C774 5 4u7 5 34 100C17h 0.00 0
7 l'nCT78 5 467 5 4 170CT7h 0.00 0
A PonrT74 5 407 534 240CT78 0.00 0

; O 270C774 5 407 534 310CT76 a.00 o
10 01Nov7B 4 209.;79 07NOv78 n.00 0
11 IN.0V14 3 782 1d8 14NUv7A 1.la 4.463g 12 17Nov79 4 4kd.795 21NUv78 0.00 0

:g 13 PeNoV79 4 918 164 2hN097F 0.00 o
14 01DFC79 5.P11 786 uSDEC7H i.41 6 106
15 0ADEC78 5 407 534 120EC76 1.01 5.%70'h 16 1 %DFC/S 5 41.7 914 18DEC7h A.00 0

" 17 PPOEC74 5 407 5J4 27DEC78 0.00 a
la ?90EC7A 5 407 534 UJJAN79 0.00 9

3 9 0;J4N79 5 407 534 09JA"79 0.00 4
;5 79 1PJAN79 1.A02.%24 loJAN79 n.gg 3,199

71 loJ4N79 2 7o3 7o7 23JA479 3.45 e ?'6 1
| 22 RAJA 479 P.703 767 30JA479 19.51 52 750
| 23 n?Fra79 2,703 7i7 06FE479 IP.74 34 446
'

P6 09Fr879 2 703 767 13FFH79 47.48 128,175
P% lAFF979 2 703 767 20 fed 79 71.3H 192 995

E 26 P3FF879 2 703 767 27FER79 117.03 315 422|

!N a7 ^7"ad79 1 607 929 06"A"7v dP.65 132.'9-
2H 09MA479 2 018 650 13HAu?4 17.88 26.000

| 29 16MA479 2 01A.650 2 f,M a k 7 9 llP.93 227 154
! 10 23AAP79 P 018.650 279A079 16.11 32.c20
! 11 3" MAR 79 2 018 650 03APa79 A.01 16 910

32 06AcR79 2 010 650 10AP979 4.14 8 436
|g 13 114.A70 -.638 4h1 IBApo7v o.96 P.;33
!g to ?$A'979 P.703 767 24 Ara 79 0.91 2 46o

35 27A-479 2 963 133 OlMAt79 1.14 3 378
aa 04wA479 1 843 799 06MAv79 0.00 0:

47 11Mov79 4 666 469 15MAv79 0.00 9
!= 39 14uAY74 5 211 186 22MAv79 0.00 o

-39 P5Msy(9 u.082.n42 299Ay?9 6.84 3,629
iE 40 01JaN79 R.671 759 05JUN79 0.84 2.P44
ig 1 99 DN79 4 449 659 12JUN79 A.93 4 138
| L2 1%JuN79 5 911 264 19Juh79 0.00 4

61 2PJ.N79 5 772 814 dbJuh79 0.00 o

|| 44 29JoN79 5 110 417 03JUL19 0.00 a
" 45 3 *s JUL 7 9 5 348 111 10JUL79 0.00 0

46 11JoL79 5 561 336 17JUL79 0.00 A

I 47 PoJaL79 5 811 264 24JUL79 0.00 0
48 P 7J.-L 7 4 S.548.039 31JUL79 0.00 a
49 01AaG79 5 479 19P u?Auf79 0.00 n

. 40 loAoG79 5,772.a14 14AUG79 0.00 0
$1 17AoG79 Se911 ?S4 21Auc.79 0.00 0

| c? 24AoG79 5 872 435 28AU479 0.00 0

6 37

,

=.



. _ _ _ _ - _ _ _ _ - _ _ _ _

I
ienLE t. KONTINUED).

FLq. FNh4 SAMPLE urgo gr t e,
,

folP sFE< OF HEAN FLOW DATE HEN;lTY t.U4 p E w
.... ....... ......... ....... ........ ..........

$1 ol%fP79 3,lV9.AS4 U4%Ev?V n.00 0

64 "uttP79 2 207 163 11sEo?4 0.00 a

%9 14ArP14 4 905.s to 18%Eo79 0.00 0 g
g46 PPSrp79 4,90%,430 gSgrp79 0,00 o

57 JacEP74 %,799.010 920Ci?9 n.00 o

ha nAUCT79 %,799 0 in 490CT79 0.00 0

SQ 13CCTI9 %,660,70) 150Ci?9 0.86 Se n40
Aq /n0CT79 5,963 1/7 230C179 0.00 0

61 7 7 0 f. T 19 5 456 4/1 *00CT79 0.00 01

A2 11SOV74 4 901 939 06N0v79 0.00 0 g
61 loN0v79 5 250 436 IJN0v74 0.00 6 3
64 1710v7? 4 891 244 2 0f t?v 19 0.00 0

6% P470/79 1 149.795 27NUv79 0.00 0

|A6 OlDFC19 a,817e791 04DfC79 0.00 0

67 040EC74 4e766 460 11DEC79 0.00 0 m
64 1'DECI9 4,235 494 16DEC79 46.49 239 763
60 270EC79 4 961 462 250EC79 110.99 dnSe674 3
7n 2 00 r C '/ 9 4 104e568 0 2J ANH L' 16.64 6 H .10 0 g
71 nkJANHO 4 6P4 543 OdJAUB0 11.11 S l e ' 7 '.
77 IPJANHo 5 162 249 ISJAMHu 61. 30 316 4H1
11 loJANAo 4,H04.656 22JAhMO $7.53 324,688

74 P6JrNaa 5,656 136 29JAudo 17.04 73 445
7s n?FERea 5 S54 345 0$fEueu )). ; 118,030
76 04FFH49 5 438,120 12FEH80 0.dl S3 14a g
77 1Afr860 S.737.AS9 19Ft480 1.07 17 615 E
78 P.'FrAno 5 6SH.336 26FE480 5.15 49 140
79 OP4AA40 2 569 989 04 MAW 60 4.77 12 164
Ho 094 W A0 2 703 767 llMAw80 H.41 22 739

le AH80 2 476,210 18uA980 1.96 4.253wal
42 219A460 2 338 837 2 MA480 3.11 7 774
ui 3 n 4 t.R 6 0 2,221 388 01Apo80 1.14 6,975 g
R4 OAAPHA0 2 217 493 09u9060 0.00 0 g
e5 11APR80 2 462,578 16APR60 0.00 0

86 70APR40 2 716 001 22AP400 0.o0 0
A7 77&oRho 3,100 506 <9APa60 0.00 0

Aa 64/Ay80 ?,862 412 0$MAv40 0.00 0

x4 ll4AY60 2,359.461 13Mafad 0.00 0

90 ladayan 1 76).731 20MA490 P.55 4 510 g
al 264AY40 424 559 21MAv80 0.00 0 g
9? OlJ JN AJ 795 226 03Juh80 0.40 0 <

91 6 0 J dub) 1,293 334 10JLINs0 0.00 0

04 1%JoNdo 2 027 3dA 17JUNA0 1.13 2 291 |
94 ?>J1N46 1,459,370 24Juu80 0.00 0 W
96 29J4Ns6 .,240 901 OlJUL60 0.00 0*

97 06JdL30 1,2e4 595 08JULSO 0.00 0 g
94 11JoL40 2,202 163 15JULe0 0.00 0 g
99 2nJ7LWO 2 948 830 22JULHO 0.00 0

100 77JoLA0 Pob74,055 29JJLA0 0.00 0

101 03AoG40 2,307 028 OSAU680 1.25 d A44
107 inAUG49 P.079 A21 12AurH0 0.00 0

163 17 A'iG9 4 2,392 668 19AUPA0 0.00 0

1 r.4 P4A.G80 4 509.A47 26 A ar,8 0 0.00 a
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I
TAALE 6.A (CONI lNVEO) .

FLnd Fuutt SAMPLE Mt4N prnN

I.TAlp VEE < UF MEAN Flue DATE DEN;11Y NU440R
... ....... ......... ....... ........ ..........

105 01 sr p or 4.$44 1 6 02SLPho 0.0u o
los on%rP40 4 666 449 095FP40 0.90 0I 1 17 1 55741 4 631.A34 165EDe0 0.00 0
104 ;)svo*0 4 4S6 764 23%EP80 0.00 0
la9 PosrPH1 4 976 219 305EPHO 0.00 ^

I 110 0(nrT40 4.926.903 070C180 n 00 o
111 110rT40 4 114.?00 140CfAq 0.00 o
112 ?90ctko 5 00P.056 210C180 0.00 0
111 270CT90 4 924 262 /MOC140 0.00 0I 114 0 '.0Vu0 4.407 514 04f40ve 0 0.00 0
115 Innova 0 5.*07.534 llhov80 1.21 A.E43
116 17 NOVA 1 5i./76 511 1HN0980 0.00 a

117 74Nov60 5 407.;34 2SNove0 0.00 nI lla olnECSh 5 407 534 OPDEten 0.00 n

1 1 *. Da0EC 30 P.703 767 04DECAO 0.00 0
!?n InoEC1' 4 6c9 436 16 DECA 9 0.00 o

I 171 220rC61 4 727.417 230ECdu 15.8% 74.450
122 ?o0EC6a 2 429 720 300LC90 n7.70 213.n86
!?3 6;JAN41 5 497 434 06JANRI 11.97 54 72P
124 12JAN41 5 407 534 13JAh81 P5.60 134 433I175 1QJnN41 5 *07 534 20JALAl 14.90 10h.70P
126 2AJA481 5 407 534 27JAN81 64.11 346 677
107 0)frqal s.50u.467 03FEu41 4.75 91 ;04

I178 n9 regal 5,4c7 63* 10FEudi 134.73 728 ;57
124 1AFrH31 2 701 767 17FER81 3.19 8 162
111 #3FFR41 5 407 534 24FE481 64.0P 346 190
1 41 n?Mua41 5 407 534 03Mau81 61.35 342 467Ill? 0946H81 2 703 767 10 MAW 81 3R.62 104.419
133 16*aH41 1 107.497 17 M A es 61 0.00 4

,

134 P1teAWAl 2 793 767 P4MA*81 0.00 0

I135 3"S6AH1 2 743 757 31 M A *- 81 0.00 0
116 AAAadil i lu7.'97 07APRA) 0.00 6
137 1343Ral 2 703 767 14AP081 0.00 0

I 11A 264L441 2 01A.5bo PlAF44) 0.00 6
110 27A RAI 2 703 767 26AP4al n.00 )
len n4 Mats! 2 701 767 0 5't A v 81 0.00 0
141 llMav41 2 014 6o0 124Ain! ?.62 999

I14312 14M '. f o l 2 014.Ain 14'i A v A l 0.00 0
P;daval 2.olH.650 deMarel 0.00 0

144 nlJ'N81 P.014 650 03JUMRI 0.00 1

I165
38J.N41 2 019 650 09JUNel n.00 0

146 15J N81 2 703 767 16JhlAl 0.00 0
147 ??JUNH) 2 016,650 23JUNH1 0.00 6
144 29JoNhl 3 792 614 30JUNAl 0.00 6

I149 MJULAl 4 7d?.417 07JUL91 P.64 4 634
150 11JUL61 4.T22 417 14JULH1 0.00 0
151 2nd'LAl 4 7??.417 21JUL81 A.no 0-

I 152
27JeL31 4 7/2 417 28JULAl 0.00 n

151 S1 A-iG 41 7 975 479 04AU661 2.02 e.611
154 16AuG81 2 703 767 llAUG61 0.00 0
155 17 AoG.41 2 703 767 18Au%81 0.00 o
156 24AiG41 2 703 767 2SAUG61 n.00 o,
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I
TAHLE 6.4 FNidalNMLNT HATES (dFP OAYi FOR SHCIMP

SEP1EMBEh 1978 10 AUGUST 1981.

FLOW FPO4 SAMPLL MF%N MESN
14fP .T E K OF MEAN FLOW DATE nFNSITy NUME k |

3.... ....... ......... ....... ........ ..........

1 olcrp78 5,589 561 gest 078 30n.14 1 974,95p
p 1D%iP78 4 990 993 1/%FP78 337.06 1 375 540
3 lhSvP73 2 819 118 195LP74 244.25 bhd 579
4 ??cep14 1.A57 781 lo S f o 't o 1.P94.66 7 314 391
s Posrv74 4 981 063 030CT78 741.66. 1 196 747
6 ^ ^ n c. T 7 4 5 407 5J4 100C17H 14>.99 173 007
7 110r179 5 4n7 934 170CT78 103.97 1 046.499
A 2^0cTI4 3 407 534 240Cfle 30.nH 164 6S9
9 270rf73 S.447.;34 110Cf76 P ri 56 111 179 g

in nTaov74 4.<v8.%I9 07Nov7a 14.99 *6 752 E
11 to*10v78 3 78P lc8 lahov70 7.71 29 166
12 17hov74 4 428 745 21h0V78 8.7) 36 475
13 24N'V74 4 919 164 29h0V74 P.57 13 131
14 cinrC78 9 211,796 06 der 7a 9.62 40 137
15 caDEC19 5 407 634 120Er76 4 . 2 's 22 474
16 1%DFC78 5 407.;34 1805C7h 1.94 10 707 3
17 ?>DFC73 5 407 934 27DEc7H P.lA 11 768 3
la annoc78 s.407 53* 03JAh19 1.04 5 624
14 05JA479 5 447.%.44 J4J A' 79 0.00 9-

|Pn !?JAN79 1 86P.524 16 SAN 79 9.00 0

21 19JAN79 2 703 707 P3Jh479 n.00 0 m
/P 26J447v P 70le767 3 h d A '+ 7 's 0.00 0
71 SPFcA79 >.703 707 06F EH79 0.00 0 g

g>4 aofrH79 2 793 767 13F f.U 7 9 0.00 n
7; 16frn79 2 703 7o7 20FE479 0.00 u
7% P1FFH74 2 703 797 27fEu79 0.00 a

|?? n?vaH79 1 667 9k9 06HAL79 0.00 0

PA 19u.%R79 P.018 650 134AA79 0.00 0 E
29 1AMAW/9 2 018 650 20MA*79 P4.54 49 53d
31 ?3"Aw79 P.018 6%0 27 PAW 79 346.hl 794 00P g
11 l'#AH79 2 018 650 03APo79 P64.36 333 650 g
17 SAA.474 2 014.650 10AP479 174.7c 3d2 759
13 11AsR79 7 638 441 lHAPD79 47.73 /44.^54
'44 Pan 419 P 703.767 24ArD79 Al.n0 bb.779

.

3% 77 A-479 P.963 133 01'dA479 5?.$7 156 0bd
16 nedAY79 3 841.299 06MA,79 64.16 231 713
17 11 hf74 4 666 489 15't A v 7 9 14.32 46 1SA g
48 1A*4f79 5 211 766 22MA<79 7.64 39 418 g
14 244%r79 . 082 042 29dAv79 36.47 lall 072
40 01 Ji 'N 19 2.e7).PS9 05Jd479 9.16 24.469

( 61 19JON79 4.444.t69 12JUN74 49.31 219.164
2 1;JUN79 5 81).264 19JUN79 44.78 574 437

| 43 27J*N79 S 77P 814 26JUN79 94.96 4 ,6 1 Hf,

| 44 P9J 'N79 5 110 417 03JUL79 P6.25 134 148 m
I 45 o'JoL74 5 148,111 lHJUL79 144.09 170.*0* g

46 11Ji tL 7 9 5.S61,336 17JUL79 H1.56 453 683
47 P' JUL 7 9 5.H11 264 R4JUL79 25n.35 1 454 450

| 44 27J L79 5 594.039 31JUL79 361.h1 P.02S.426
49 'i1A<G79 5,479 142 a7Ayr79 2u6.31 }.5$P.747
56 1049G79 %.772 614 14A0679 666.93 3.Md3 061
Sl 17AoG19 5.dll,P64 21AUG79 SPo.$a 3 077.kP9
92 74A"GI9 5 872 435 2 8 A ur,7 9 191,13 1 122 399
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I
?a9LE c.7 (CuN'!NUE n) .

FLAd FWOM SAMDLL 4FSN MEtN

I.191P
vEEE OF MELN FLO4 DATE OFNCITY NU4dEd

... ....... ......... ....... ........ ..........

53 ilSF479 3 199 744 445te14 17?.67 le142,P85
54 'A;rp79 Re262 163 llSfd79 A 17. N 1,944.a.A

I S6
55 1956P74 4 905,430 165EP74 PPO.36 1,000e073

2Pgrp74 4 40%.930 25sFP79 410.95 P ul4 130
A. PCSFP71 5 799.030 020CT79 169.77 63be;60
59 1AOCT79 5 799 010 090CT79 115.97 672 724I 49 110Cf74 5 a60 701 ISOCT79 43.65 256,970
60 ?^0Cf79 s,083 127 230C770 740.S0 1.e22 440
Al P70CT79 5,456.411 300CT79 1A1 09 986 112I Al
$7 nihov79 4 891 939 0660v79 277.31 1,331.AP6

loNOV79 5 PSO.936 13N0v79 71.19 34*, 116
64 17N0v74 4,891 249 2hNov79 44.11 235 11A
65 74Nov19 3,749 79S 27NOJ79 5A.04 221e013I 66 OlDFC79 4e817.791 040EC79 *S.50 221 034
67 A A 0r. C 7 7 4 766 460 llDLC74 Pl.10 110 105
$R 1%DEC79 4 235 494 160EC79 20.00 d*,710

I
69 PPDEC79 4 961 462 250EC79 33.81 16be n42
70 PCDEC79 4 164 596 02JA480 10.14 *l.621
71 09JANxo 4,te4 543 OeJA%AQ 43.33 200 141
72 IPJtNA0 5,162 949 IdJA'.HO 11 01 96 443I 71 19) tin 80 4 804 056 2PJAN60 67.4? <03 454
74 76JANA9 4 65A 136 29Jah40 9.40 32 418
79 0>FE940 5 554,145 ObfE490 0.00 0

I 77
7A OGFEds0 5,438 120 12FEAMO 0.00 0

leFE990 5 737.659 19FLwAd 0.00 0
74 21FC049 5 6bA 136 26FEkeu 1.07 5 772
19 OPHAR40 P.669 959 04 MAL 80 0.00 0I 40 n o M P.R 4 0 P.703 767 Il4Ak80 0.00 0
Al 1644RA0 P4476 210 16HAeHO 0.00 0
HR 214Ak49 P,338 437 244AC80 0.00 0I 44
43 364AR69 2,2P1,348 OlAPDHO 19.33 40 718

06APA40 2 217.R93 08APDB0 47.82 117,1*9
a5 13AP960 2 462 578 16 APE 80 19A;23 666,151
46 70ARRHo 2 716 001 22AvnHO lol.P6 275 922I 87 27ADR90 3 100 506 29AP0A0 67.0% 192 196
A8 04MAY80 2 362 912 0$MAva9 35.65 10P.059
49 ll4AYA1 2,359 461 13 HAY 60 61.73 150,168

I 61
90 lHMAY60 1 761,731 20 MAYA 0 A7.16 109.504

PaMAY99 924 559 27MAY80 21.97 20 113|

i 42 01JaNA0 795.P26 03JUN80 9.64 7.A66
93 OAJUNdi 1,293 334 10JUNA0 Sn 94 65,934

'

04 15J1N00 P,027,368 17JUN80 In4.48 411,421
95 ??JJN;9 1 459 370 24JUN80 a4.15 130 103
96 79JUNB1 1,240 001 OlJUL80 1/6.59 157.oH6

I 97 06JUL80 1,RA4,595 OsJUL80 100.90 366 650
99 11JULR0 2,202,163 15JUL80 165.20 363 797
99 P0J'lL60 2,848,930 22JUL40 165.$d 471.Q94

100 77JUL80 2 674 0'S d9JUL80 3A4.OR 973 970I 101 01AoG60 2 307 029 0$AUG80 454.54 1,983 473
-10P I n AilG90 2e074.A21 12AUGA0 1 254.39 2,619,306,

'

103 17AoGPs Pe392,658 19AUG80 1 140.6? 2,150,654
I In4 244sb80 4 599,947 2bAUG60 1 4A4.0B 6 692 474

e.m
,,
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I
T44LE 6.9 ( Cu'* 71 NUE D) .

* SAMPLL op w gy
141P eFEa OF MEAN Flow DATE OFNolTY NV4aEw

E.... ....... ......... ....... ........ ........ -

los alsrpM 4 544 146 029( 4 0 40).90 1 824.47', E
166 0%%tPhD 4 666 469 49%EPHO 640.70 3 018 484
117 l-%/94S 4 631 934 16%EPMu 1 466.P1 6 790 u01 g
139 70sEP41 4 4b6 769 43SLP80 #P7.3H 1.J13 178 5
104 7 9 5.' P 91 4.476 719 30%EP80 664.70 1.c4).A6/
119 06 a r t 01 4.926 903 070Cie0 2'9.37 led 77 a91

6 47.766 |111 Iv;rtto 4 114.?00 1*0CTH0 131.14
11? PnortAn 5 007.156 J10CT40 167.42 312 411 N
113 P'OrTAo 4.924.P82 286C184 31.31 164e'21
114 4toovAo E.*o7.s34 04h0Vsu IP.P6 66.)vn g
11; im ovna 5 407.4 4 llN0voc 1.53 19.""* E
116 ITh9vAo E.270 511 1ANoven 1.04 S.441
117 24Nov80 %.407 514 2SN0c80 11.54 /3 434
118 AIDFCho S *01.%34 020E rA u ).46 13 193 E
119 q u DE C .a o 7 701 767 owDEC30 n.no o 3
!?q 140FC60 4 6%9 436 16nEr60 P.47 11 435
121 P?nFC43 4 722 417 430Ef80 1.31 6 471 3

BIP? 740FC44 P.4?9 720 300Lexo 0.00 n

19' ^5JihAl 5 4U7 514 06J4081 0.00 4

IP4 I?JAN41 5 407e534 13JAhkl o.00 0

E1R% 14J NH) 5e407 534 20JA.al 0.00 1

I?6 PAJ6 Nil 5 407 534 27JAhP1 n.no a g

127 6Prggal s,509 467 0 3F UW 1 n.00 o

128 ncFF961 S.407.63 10FEF81 0.00 ^ m
g124 1AFeA41 2,193 767 17FEHal 0.00 n

lin >1 FEMA) G.407.634 /4F(QAl 0.00 0

111 n ?+ A 91 S.407.634 03MAPAl P0.60 111 19S
117 19v6441 2 793 767 10AA481 137.69 358 763 E
131 16MA981 3,107 497 17HA481 16a.60 52J.924 5
134 RYdA4H1 2 743 767 244AP91 231.91 627.n31
1 14 1'46041 2 7a3 767 31MAc81 67.%3 171 770 gg
116 soAoR81 1 107.u97 $7ADRS) 73.79 229 10t gg
137 116sRH1 P.793 767 1444941 a.31 22.A22
138 Rata 441 2 01H.A50 21Av4H1 46.62 114./96
139 ?7A 991 2 703 767 28A9931 l'.lo 43 931 E
la) nevoydl 7 791 767 06MAv61 cl.40 57 461 5
141 114AY61 2 014 650 12MAYB1 70.90 143.lPP
142 laday81 ?.018 550 loeAr81 48.21 97 114 g
143 ?S*6fAl 2 018 650 2644vB1 167.51 33h.144 g
144 Al J 1M1 2 014.650 03Jobbl 231.V7 46o.766
145 naJ Nal 2 018 650 09JoN41 51.AP 104.606
146 ISJ NB1 2,703 767 16Jahel 10.18 27.c24 3
147 ? ? Ji d.81 P.018 650 23JUNR1 80.31 162 114 5
146 19JUNml 3 792 614 30JuoAl S2.22 194 060
le. 6 6 f;L 81 4 722 417 07JUL81 390.S7 1 987 409
15a 13Jbl81 4 722 417 14JULP1 94.59 446 693
151 2'J L41 4.122 417 PlJoL81 216.07 1 020 467
152 27) L61 4 722 417 2dJUL81 556.77 P.600.cb6
161 11 A.iG91 P.975 079 64AVAR1 8HO.21 2 646 779 |
154 16AoGS1 P.703 767 114U6B1 391.00 949. OPP E
15% 17A!GH1 2 703 7o7 18AU981 419.73 1 134.452
156 ?' A iG91 2 703 767 25AUGh1 189.;7 S12 5S3
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I
ITa9LE6.19 EdiR*lNMENT WAffS (PF.R ULY) FOR #NCHOVIES

4EPTEM6FR 1976 TO AUGUST ICA).

Flor F404 5 AMPLE prsN uggy
I1 PIP .iE E 4 0F MEAN FLOW PATE PENSITY NUMcER

o .. ....... ......... ....... ........ ..........

I nisEP74 5 560 561 064Ev78 17?.)? 96n. 26
- 7 nacrP74 4 080 993 125Ed76 155.69 676 180

3 155FP78 ?.810 118 19%EP79 112.1% 31P.083
4 ??crP73 3 857 781 76SE97P 211.74 99J.REA
s sosrp7a 4 981 4e3 n30CT76 lb.33 76. %n

' I 6 'AOC778 5 407 544 In0C170 15.14 190.n21
7 170L778 5 417.534 170C178 13.%3 161 116
4 Pn0E774 5 407 534 24GCr74 P3.6? 126 644

E 9 ?70rt74 5.407.534 110CT76 6.4; 34.087
5 10 n,Nov79 4 209 579 07Nov78 1.07 4 593

il 1*NOV79 3 782 126 1*Nov7e P.4P 9.151
17NOV79 4 429 795 21Nov78 0.00 0

1
12
13 P4Nov79 4 919 164 24hov78 2.86 14 066
14 n10EC74 5 211 786 050Ec76 3.37 17 103

OADEC73 5.407.534 12 der 78 16.93 91.L50

I'
15
16 ItDr.C7M 5.4J7.%34 160EC76 3.00 16 223
17 P90FC74 5 407 534 210EC7e 2.14 11.%72
la ?90EC14 %.437.%34 n3 Jam 79 4.18 22,403
19 69JAN79 5 407 534 09JAo79 7.39 12 424I 20 !?JA479 1 662 524 16JAN79 1. l '- 12 705
21 lodhN79 2 703 767 23JAN79 6.Hb la.A21
P2 PAJAN74 2 703 767 3)JAo79 2.38 6 43%

I
21 q?FE479 ?.703 767 U6FC'.79 6.54 14 979
P4- OoFEn79 2 703 767 13FE879 6.60 17 445
#9 16FEB71 2 703 767 20FE479 2.31 6.P44
2A ?3FFB79 2 703 767 27FF979 2.21 5 476I P7 u) MAR 79 1 607 429 0694a79 0.00 9
PB noua479 2 019 650 13 maw?9 1.34 2 705
29 1AMtR79 2 018 650 2096079 7.03 5 415
36 21utw79 P.018 650 77uaw?9 3.68 1.429
11 31Me979 ?.0lR.A50 03Avo79 n.00 n
3? OAavR79 RenlP.650 loAPo79 0.00 o

I 31 13auR79 ?.638 411 18aP479 1.89 4 487
34 Phr-R7L 2 793 767 24 APP 79 3.A2 9 7e9
15 ?74tR79 2 963 133 OlMAY79 A9.Po 205 115
35 14"if79 3 943 799 08Mav79 13P.68 509 920

I 18
37 lldav79 4 666 489 15"4f79 3A1.53 1 760 406

lausf79 %.211 786 22Pav79 127.21 662 09)
39 P5uay?9 4.082.n42 29'4 A v 7 9 PPn.10 898,457
40 nlJ1N19 2 671.?59 05JUN79 933.63 2 494 502I 41 19JUN79 4.449.069 12JUN79 1 640.78 7 299 943
42 15 JgN79 5.H11 254 19JUN79 1 687.14 0.A04 416
43 ? ? J 4r7 4 5 772.A14 26JU479 2 4AA.44 14 249 445

I 44 P9J JN79 5 110 417 03JUL79 2 875.15 14.437 69k
65 96Jul79 5 340 111 19JUL79 8Po,3g 4,.30,3og
46 13JaL79 5 56).336 17JUL79 1 237.29 6 852 67h
47 P'JoL79 5 811 2e4 24JUL79 6P6.59 3 641.PA0I 66 <7JHL79 5 598.039 31JHL79 2 174.46 12 174.n51
49 0 3 A. G71 5 470 192 ti 7 4 u r 7 9 90%.03 4 956.A33
50 16AaG79 5 772.A14 14Aos79 771.83 4.455.A31

I 51 17AoG79 5 811 264 21Aun79 579.06 3 365.n71
SP ?4AoG70 5 872,435 28Aun79 340.52 1 999.682

6 43

-



._ . . . _ _ _ _ _ _ - _ _ _ . . _ __ . _ _ _

I.

'A4LE .la (CONTINUE 0). <

>Lnd FROM SAMPLE HF4N HEAN
talP vrE< OF HEAN FLOW DATE DENSITY NU44EH

|.... ....... ......... ....... ........ ..........
,

;1 h15EP79 1 199 254 04%Eu?9 177.H9 469 115 5
54 na;EP79 2.Pv2 163 llSEP79 71.0) 160 a0/
55 165FP79 4,905 930 18SEu?9 AP.54 307 307
%6 ??SEP79 4 905 930 25SF079 147.82 528 457

5 74o.030 O d O C T 7 ;* 7A.4h 443 944r,7 po<r -

48 0^0 9 5 799 010 090CT79 62.50 362 439
%4 11A ,14 5 860,201 15NCT79 333.85 1 956 424 |
60 260cT79 5 083 327 230CT79 74.10 302 775 3
61 770rT70 5 456 471 100C179 145.05 791 461
~2 n1NOV70 4 401 939 0$Nov79 87.08 178 456 m
61 lhNov79 5 260.436 1340v79 34.1A 200 481 g
$4 17NOV/9 4 891 M49 20NOV79 35.21 172 221
69 74NOV79 3,749 79% 27N0079 29.47 110,R06

As 610EC79 4,877 791 640EC79 69.67 339,a36 5
67 ONDEC79 4 766 460 llDEC79 9.20 43 uS! 3
64 150EC79 4,235 494 1ADEC79 P6.95 114 147
69 720rC79 4 A81 462 25DEC79 17.46 65.?30 ;g
70 PQOEC79 4 104 588 OdJAN80 %.27 21 631 5
71 OSJ4NSS 4,624 543 08JAN80 19.17 Aa.552
72 I?JANdo 5 162.A49 15JAhen 11.59 59.a37
73 10JAN9) 4,809.ns6 22J A': A U 2.00 9 616 |
74 ?6JtN94 5 658 336 29Ja':40 10.36 58,A20 5
75 0 ? F ~.9 8 0 5 554 345 05FEndu 14.79 104,165
7A 04FF6A0 5,438 1d0 12TE440 4.45 24 700 g
77 1AFEB9n 5 731 459 19FE480 4.19 46 093 5
70 21 fed 81 5 658 336 26FER80 11.61 65.a06
14 0/Mt494 P,599 989 04Macen o.PA d4 635
ao 49Hau80 P.703 767 11HA'40 4.68 12 654 E
91 1844R00 2 476,210 1AMAPA0 A.94 22 261 3
82 21*AA80 2,338 937 24HAu80 7.44 17,401
41 3nMAR80 2,221 38A 016Pc80 7.11 4.A87 g
84 UAAuRRO 2,217,893 38APWh0 1.08 e.931 g
9% 18APR80 2,46? 978 16AP480 10.00 24 626
96 ?naPR40 2,716 001 22APG40 1.0a P,16%

47 27AvR80 3,100 506 29APc90 P1,67 73 189 E
A8 04HtYd0 2,862 412 05MAYR0 470.86 1 347 484 5
49 11 Hay 80 2 3S9.461 13MAY90 1 442.AQ 3,404,443
9n 1APav90 1 761 731 20MAY80 2 078.56 3 573 777
91 2AMAY90 424 569 27 MAYA 0 3 569.51 3 300 723
92 O l J'1N 8 0 795.P26 03JUN80 2$ 101.15 1,670,497
91 OAJoNdo 1e293 334 10JUNPO 1 409.41 1.e21 545
94 1;JoN80 2,027 388 17JUN60 1 067.74 2,164,423 |
45 PPJUN90 1 459 370 24JUN80 249.35 363 494 3
96 P9J4N80 1,240 901 OlJUL80 30?.16 374.cbl
97 06JoL80 1 284.595 08JUL80 731.66 939,987

49- 13JULA0 2,202 163 15Jul80 429.49 945.o07
99 20JuLA0 2 848.A30 22JUL80 1 500.12 4 299.?26

100 P7JoL90 P.674.055 29JUL80 207.47 795 451
101 01A1G80 2,307 028 05AUG60 370.87 740 256 |
102 10&oG30 2 079 821 12AdGA0 363.90 756,a47 3
193 17A'G80 2,392,668 14 AVG 80 ISA,41 456.A50
104 ?4AuG80 4,509 847 26A04PO 312.61 1 409,n23 g

! 5
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I
1AbLE 6 10 (CONT INUED) .

FL0d FROM $AMDLE HraN etay
'E Twtp wEEr OF MEAN FLOW DATE DEN 5!TY NUPJFw
g .... ....... ......... . . . . . . . . ........ ..........

In5 615{PA9 4 564 146 nesEoPe 275.*5 1,251.AH5
10A Od5FP40 4 666 4A9 095LP80 116.59 617. Vm

I 197 1CAEPAa 4 631 534 165E080 19.47 65.c44
lua RPSEPA1 4 456 159 ?3SEP80 72.81 3P4 447
114 So5rP80 4 876 219 3 0 S F.0 8 0 191.40 73P.J60

I 111
lin O'0C161 4 426 403 070CtB0 147.AR 793,956

110C1kn 4 114 200 140CT80 77.59 314*?21
112 Po0CTai %,002 056 210CT80 1A.35 91.A38
113 770CtPo 4 924.P82 280CT80 P4.64 141e^31I 114 6 Nov8q 5,407 534 04N0v80 AG.4R 24A.099
115 InNOV80 5 407 534 llN0v80 13.19 71 325
116 17Nnv90 5 270 511 18Novso 11.10 58 503

I ll A
117 24Novan 5 407 534 25N0990 19.11 103 13a

OlDFCHn 5,407,534 02DECe0 25.47 137,730
119 0ADEC80 2 703 767 09DEC80 37.40 101 121
I?0 150EC80 4 629 436 16DEC80 14.64 160,595

I 121 ?20FC40 4,7P2 417 230EC80 54.20 274 445
122 24DEC80 ?.4d9.720 300EC80 177.18 430,498
IPT q; san 81 5 407 5.44 06 JAM 81 147.35 796 400

I 175
124 l?JAN81 E 407,534 13JANA1 A7.48 364 000

ILJANA1 5,407 534 23JAN81 In.7P 57,469
126 ?6JAN91 5.497 534 27JAN81 3.01 16 777
127 0/FF881 5,508 467 03FEF91 lol.2R 557 494

5128 noFE891 5,407,534 10FEu81 A.48 45 456
120 l'FrBAl Pe703 767 17FE981 *.21 16,053
130 ??FFB91 5 407 534 24FE581 0.00 0
131 62MoRdl 5,407 534 03*AuG1 4.78 52 486'I 13? 04*A481 P,703,767 10 MAP 81 6.04 16.131
133 16'd A 4 8 ) 3 107 497 17MAa81 4.00 4
134 21 MAR 91 2 703 767 24PAdel 0.00 0

I 13; 30MARR1 2 703 757 31NAw81 7.14 19 197
116 351>461 3 167 497 07APo81 '> . 1 0 6 426
137 13coRH1 2 703 767 14Apa81 4.63 12 51?
134 ?*AsRet 2 0lR.650 dlAco81 14.35 28 o68
134 27A-R81 ?.703 767 ?8 APP 81 2f'9.57 566 624
140 04'd A Y R 1 2 703 767 05MAY81 600.01 1 624,775
141 11uAYH1 2 019 650 12PAYH} 441.32 991,903

51:.2 IWAiY81 2 014,650 19 MAYS) 7AS.65 1 565 452
143 ?"MAY8t 2 018 650 2694Y91 1 173.58 2 369,047
144 O l J +141 ?,018 650 03JUN81 3 013.01 F.0A2 713

. I.145
04J'Ndl 2 01A.650 09JUN81 5 98?.30 12 976 152

146 1;J N81 2e7d3 767 16JUN81 7,882.06 21,311 754
147 2PJ :N81 7 018 650 23JUN81 1,194.R4 ?.399,453
148 29JUN41 3,792 414 30JU941 5 lA'.47 19,970,779

- 149 66Jhl81 4,722 417 07JULd1 1 146.7? % , 6 51. c. l l
150 11JHLB1 4 722 417 14JUL81 1 897.79 8,962 156
151 ?4JiL81 4 722 417 21J4L81 760.A7 3 593 145

I152
27JoLAl u.722 417 28JoL81 246.48 1 135 47

153 43AJG91 2 975,979 04AUG81 117.10 943 051
154 loAoGkl 2 703 767 IIAUGel 241.79 e53 744
195 17AUG91 2 703 767 18AUG81 726.14 1 963,444
156 P4AUGdi 2 703 767 25AUG81 276.2P 730.Al2
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TA9tE %.11 ENTRAINMLNT WATES (PE4 HAY) Foa AfA100VT
St P T EtHE R 191H 7U AUGU5T 1981.

FLO. FROM SA44LL Pr%N FF%N
TOIP JFEx QF PEAN FL0w OATE FEN 41tY NU4uCw E

3.... ....... ......... ....... ........ ...........

1 ol$rP79 B,580 56] 06SFb76 14.64 61,649

7 anu P79 4 030.991 1256u7e 7.06 28 41/ g
3 lbsrP74 2 619,118 195FP76 0.82 2.'12 g
4 2 7 5 $. 9 7 4 3 857 7P1 255FP74 0.00 1

% Pos&p7a 4,981 083 030CT75 0.00 o

6 060CT74 5 407.%34 100C778 0.00 0

7 110rTIA S.497.;34 170Cr78 0.00 o

a anorTia 5 407 934 240CT78 0.00 0

9 270riIR 5 407 534 310C778 0.00 o a
E10 01NOVf8 4./04 579 07NOV7H 0.00 0

11 1^Novi8 3,782 128 14hovTH 4.00 0

17 17Nov7A 4,428 795 21Nov78 0.00 1

11 24N0v74 4,918 164 2HNov78 0.00 a E
14 11DFC14 5,Pl].786 05DEc7A 0.00 0 E
15 090FC78 S.407 534 iPOEc76 0.00 0

16 IcDECT4 5,407 5a4 160EC76 n.00 0 g
E17 2POEC74 5,407 53* 2IDEC16 0.00 o

14 240ECf4 5 407 514 03JA474 h.00 o

19 0%JAN1w 5 407.%/4 09JAo79 0.00 n

|PO IPJAN79 1 802 524 16JA474 0.00 0

?) 14JaNT4 P.703 757 23JAN74 0.00 0 5
42 26JA477 2 703 767 33JAN7v 0.00 0

23 nPFrR79 P.703 767 06FE474 0.00 0 g
E24 19FrR74 2,703 767 13 F E P. 7 9 0.00 0

7% lAfr474 2,703 767 20FE979 0.00 9

PA 21F'974 2 703 767 27FEP79 0.00 0

|/7 00"A479 1 607 929 06 HAP 79 0.00 4

<8 64MA479 2,014,650 13MA479 0.00 3 m
74 16M6R79 2 016 650 209A 79 0.00 0

30 PTMAP19 2,018,650 27 PAP 79 0.00 0 g
11 30H%R79 2,01R 650 03APw79 0.00 0 g
37 o*ARR79 2,018,650 10AHA79 0.00 0

33 11AoR79 2 638,441 18APW79 0.00 0

34 26AGR79 ?,703 767 24APR79 0.00 0

3% 27ADR74 2,963 133 Ol9A474 0.00 0

4A 04MAY79 3e843 299 089AY74 1.85 7,110

37 llMiY79 4 666,=69 lbHAY79 6.2A 29 105 g
34 1HMAY74 5,211 746 22MAY79 16.37 85 117 g
39 P4'AY79 4,062 042 2 9'4 A Y 7 9 3.57 14.b73
40 OlJiu?9 2 671 259 05Juu?9 26.3R 70,46A

41 ORJUN79 4,449.009 12JUN79 21.93 97.'68 |
42 l '4 JUN 7 4 5,811,P64 19JUu?9 44.67 366 75u 5
43 2PJON71 5,772 914 26JU':79 57.A8 334 130
44 29JuN79 5,110 417 03JUL79 78.81 402,752 3
45 06J'L79 5 348 111 loJUL79 P1.54 109 950 E
46 13JeL79 5,561 136 17JUL79 16.94 94.?O9
47 P n J;il 7 9 9*B11,264 24 Jut?9 A1.44 357 102
48 27JfL79 5,599 039 31JUL79 "?.00 J47,470 |'
49 01A!G79 5 479 192 07AUG79 8.?2 45,434 5
50 10AiG70 C.172,.414 14 TUG 79 41.60 d41 106
41 17AuG79 5,911 76* 21AUG79 10.75 lle*772
5? Pe A'ie 79 5 872 435 2HA9r79 7.6* 44.$6,
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1

1A3LE 6 11 (CONTINUED).

FLO. FWo't S t.F D L E 9E*4 pr3N
aFE< OF MEAN FLOW DA1E DEN 9:TY NUMuE4

I.191P... ....... ......... ....... ........ . . . . . . . . . . .

41 olcrp79 1 194.PS4 04Sfu79 4.67 l u . 241
54 14%cP79 2 202 163 11Gk079 16./P 35 719

,

)I %5 l c e p 19 4,905 930 lasEo79 2.84 13 933 i56 ?;srp71 4 9q5.930 2Ssrp79 4.94 g4.p3s
67 275fP79 9 794 030 020CTfv n.41 S.277 '

I sr.
sa nAirt7; 5 7$9.n30 090CT79 4.41 5 777

110cT71 5 86n.?01 ISOCT79 n.74 4.13/
60 PnrCT79 9.n81 3/7 230Cf79 n.00 0
41 P70rT77 S.*b6 471 300C179 n.00 o

I A1
to l'44vl9 4 801 649 0640419 4.40 0

1olov79 6 7S1 036 13N0974 4.00 o
A4 17NOV79 4 99).249 20Nov79 n.00 9
65 2440VI4 3 740 799 27NOV19 0.00 0
66 310FC79 4.h/7 791 04DEC19 n.no 4
67 daDECi9 a.7c26 460 llDEC79 0.00 o
64 IncrC19 4.P 35 6 94 le0EC79 0.00 o

I A9 720FC19 4 881 462 PSOEC7? 9.00 9
7n P90EC79 4 104 588 0?JANHO 0.00 0
71 04JANHO 4 6P4 543 OHJ A',4 0 0.00 0
72 I?JANRo 6 102 449 15JA990 n.00 0
71 10JAN90 4 80').056 R/JAbsg n.00 o
74 PAJAN40 5 658.136 2 9J A..H o 0.00 a
75 0 / F E D +1 5 5e4 145 05Frqa0 n.00 o

I 77
76 00FER40 5.438 124 12 Flu 80 n.00 0

16FrHA1 S.747 839 19FEa60 0.00 0
7A P1FEH90 4.($6 1J6 /bfEkH6 0.00 n
79 o> MAP 40 P.589 989 04MAud0 0.00 0I 40 n o s .s a u q 2 703 757 llMA480 0.00 4
41 16dA444 P.476.P!0 19NAu60 0.00 o
wP P1MAwm3 2 334.A37 24 MAL 04 n.00 0

I P1 30'4 Rap 2 2tl e ;488 OlAPRA0 0.00 0
94. 16Ao4Pn ?.P11.A91 06AP460 0.00 4
95 l' A R8 i 2 462 578 16Av4HO n.00 o
44 Pna.4So 2 71A.001 22APH80 0.00 oI R7 P7AiRon 3 100 40e 29AARHO n.00 o
44 no,4.ye) P.952.%)? USMArun n.00 o
a9 l l a a v A. P.359 4dl 139Av80 11.05 P6.nT2I el

go 1AuAtin 1 76).731 20uAVA0 %.55 9 776
anuaf4" 9/4 559 27MAv69 63.61 SH.411

92 Ol J 4M:1 795.P26 33J14A0 14.AP 11 764
09J1440 1 293 334 10JU4H1 26.57 34.164I 93

e4 tridoNSS P.027 388 17JUN80 16.27 32 986
95 2PJHN64 1 4S9 370 24JUNan 1.46 2 131
96 24JoN40 1.P40 901 OlJUL60 n.on u

I 9A
e7 06J L80 1 764 595 08 Jut 80 ea.46 36e%6o

!?J4L80 P.20P.163 15JULH0 P4.42 53 777
94 P1J-'LAu P.844.430 P2JULho 14.11 40.754

I100
P7JHL80 ?.574.05S 29JUL80 PP.37 59.019

161 0)A1680 P.307 0&8 05AUAHO 12.7e P9 19?
107 InauGA0 P.079 4P1 12AUGH9 40.07 63 160
tal 17AoGao P.392 658 19AuqA9 11.22 26 34o
los #4AhG90 4 609.847 E64U689 7.10 32.n20
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I
1ARLE ^.11 (CUNTINUED).

FLO4 FRO 4 ' AMPLE HFaN MF * N-

ThlP YEEw UF MEAN FL0n DATE DFN;17Y NU"WEs a
g.... . . . . ... ......... ....... ........ ..........

1A O l Sr P +1 4 564 166 O Xtw o 0.00 o

106 Oa4rP80 4 666 469 Ov4Eus0 0.00 0

la7 14ScvAu 4 63).A34 16Stus ) ?.17 10 17/
lot ? ? 4 *? P 9 4 4 456.754 23%LF60 4.1? IM.40n
190 745941 4 8/6.P19 30 sew 80 3.10 16 092
llo 0-0CT80 4.926 993 070CT40 0.00 0 g

gtil l'urixo 4 114 200 140Cibo 0.00 o

11? Panct50 9 002 066 210Cie0 3.00 o

111 /70rtw1 4,924.PH2 260CTP0 0.00 0

|114 n*NOV49 5 407.4w4 04Nov80 0.00 o

115 1phov40 5 407 5$4 1190"A0 0.00 0 -

116 17NOVdo S.270.E11 16NOVd" 0.00 0

117 ?6Novsn 5 407 434 2 5 t,0 v 8 0 0.00 0 g
Ils n l D L ". 6 0 54015% OFhEC80 0.00 0 |
119 OADFCAS P,/03 70/ 0'. 0 E C d 0 0.00 0

120 140Ef;40 4 620.436 160EC90 0.00 0

171 ??nECMi 4.722 417 230ECdh n.ut 6

122 P4DEC40 ?.429 720 30DECP0 0.0n a

l?1 0%JANel %.407 544 06J4PP1 0.00 0

174 I P J A'a l 5 407 534 13J A' Al 4.no o g
5125 10JANel S.407 534 20)A991 0.00 "

126 ?AJAN91 5 407 534 27JA981 0.00 0

127 0?FFbel 5,548 467 03Ft491 0.00 0

gI?a noF#481 5 407 634 10FEndl 0.00 0

129 14Fr481 2 701.767 17FU'81 0.00 o m
13e 21Fve81 5 407 534 24FExil 4.00 0

111 "PMARA) 5 407 434 03MAC81 0.00 o g
5ll? 0 0'd A R A I 2 703 757 10HA481 0.00 0

111 l'At491 1 107 497 17M44H1 0.00 0

134 P196HH1 2 703 767 24MARR1 0.00 4

135 1^M1941 2 703 767 31*A061 n.00 o ||
1 46 06ADR81 3 107 497 07 AFP Al 0.00 0 Il
117 11APR81 2 703 767 14AP991 0.00 0

138 21APH61 2 018 650 21APR41 0.00 o g
g139 27AD481 2 703 767 2eAPR91 0.00 0

140 04MAY81 2 703 767 059Av81 6.34 17 142
141 IIMAYFl 7 014 660 12MAY31 10.42 21 134
142 laMayol 2 014 6%0 19MAval 12.87 25 240
141 2%M4Ydi 2 01R.650 26HAv81 24.3a 49 215
144 01JuN*1 2 018 650 03JUN91 24.d8 56 399
145 6 4 Ji tN 61 2 014 6SO 09Jub81 71.50 144 131 g
146 lEJUN81 2 703 767 16JUN81 79.54 215 004 g
147 ? ? J'IN A l 2 018.650 23Juhal la.89 21 963

'UJUNB1 25.73 97.48414A ?QJnNB1 3 792 614 J

|149 06J1L91 4 722 417 37JUL81 17.72 60 069
150 11JUL81 4 727.417 14JUL81 10.46 49,196 m

151 2nJUL81 4 722 411 21JULR1 19.35 72 489
152 27J"L41 4 722 417 28JUL81 5.22 24 651 E
153 01AoG81 2 975.979 04AUGH1 18.26 54.$41 g
164 10AuGA) 2 703 767 IIAUGR1 10.0? 27.n9P
15% 17AUGH1 2 703 767 1HAUG81 A.11 17.n61
156 24A"G61 2 703 767 2SAunel 4.91 15 979
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ITutE%.12 ENTWAINHENT 447E5 WFu nan rop G0910NLLs n
0;PTrMdFH 1978 70 AU6UST ' hi l .

I#P!p FLO4 FROM SAMPLf 4 FAN HEAN
vrEs OF ME6N FLOW DATC nENctTY NUM4Ew

.... ....... ......... ....... ...... . ..........

1 01sFP78 A.Sbo.561 069Eu?b 0.00 0I 2 n45tP74 4 000 493 1h4FP78 n.00 0
1 14rrP74 2,819 113 19SEP74 1.98 5 492
4 ?>5FP7a 1 657.?81 265ED78 1 49 59.749

I $ ?45EP19 4 961 083 030CT78 1.01 5 631
6 060rT78 S.4.a7 534 100CT7h 6.59 35 635
7 110CT74 5 4B7 514 170CT78 10.n2 :).00?
A peorT79 S.407 534 240CT7A 3R.HR a 0,245I 4 270C776 %.407 634 110CT7H 5%.11 298 n09

to 0~8NOV74 4,200 579 07N0V78 11.79 49,619.

11 InNOV79 3 782 128 14Nov78 20.22 76 475
g 12 17NOV78 6,429 795 21NOV7H 76.42 117,4S2 .

g 13 P4NOV74 4 910 164 26NOV78 15.36 75.%43
14 6110EC 78 5 211 7A6 050E078 27.16 142,782
15 OADFC73 5 407 534 120FC78 34.52 186 664I 16 150EC78 5,407.934 IN0cC78 7.53 40 714
17 2?Dr.C7A 5 407,534 270EC78 9.76 52,77H
19 24DECTA 5 407 534 43JAN79 3.3P 17 053

I 20
lo n5aaN19 5 407 934 09JAN79 1.14 6 165

1PJaN79 3 862 %24 16JAN79 4.33 16 725
21 14JAN79 2 703 767 23JAN79 4.57 12 721
22 76J4N74 2.703 767 30JAN79 0.00 0I 23 OPFfH79 7 703 767 06FE479 0.00 0
74 04Frs74 ?.703 767 13FE479 0.0n 0
25 16FF874 2 703 767 20FE479 0.no 0

I 76 23F#074 2,703 767 27FE479 1.10 2 474
77 OPMA479 1 607.429 06 mao 79 7.54 4,a84
2A nouaR79 2.nle.6SO 13MA479 13.77 27 747
29 1AHAR79 2o018 650 20MAA79 13.97 24,701

. 30 ?1 MAR 79 2 018.660 27 map?9 a1.36 26,469
31 3nMAR79 P,018,650 03APR79 A.09 13 00R
3? OAAPR79 Pe019 650 10APR79 10.41 21.n14

I 34
33 13ARR79 2 639 401 18AP479 14.82 39,10)

2"APR79 2 703 767 24APW79 ?.R7 7 760
| 35 27APR79 2,963 133 OlHav79 %.52 16 1S6

96 04M4YT9 3 843.?99 08MAY79 0.81 3 113I 37 1144Y79 4 666 489 15MAY79 0.89 4 153
| 38 18MAY19 5 211 786 22MAY79 2.08 10.A41

39 25MAY79 4,082 042 29MAv79 1.76 7 184
g 40 01J1N74 2*67),P59 05JUN79 0.98 2 618l

5 41 08J>N79 4 449.069 12JUN79 2.37 10 544'

42 1%JUN74 5,811,264 lo '8N79 7.39 42.c45u
l 43 PPJUN79 5 772 414 26JUNi? 1.76 10,160
| 44 29JUN79 5,110,417 03JUL79 0.00 0

45 06JOL79 5,348 111 10JUL79 0.00 0
'

46 13J1L79 5,561 336 17JUL79 0.00 0
3 47 2nJ9L79 5 811.P64 24JUL79 P.31 13 424,

i E 48 2/JuL79 5 59Pe039 31JUL79 0.84 4.707
49 03&qG79 5,479,192 07AUG79 0.87 4 767
50 lhA4079 5,772,A14 14AUG79 2.36 11,a92

I A2
;) 17AoG79 5 811 264 214U474 9.00 0

?4a'G79 5 872 435 28AUG79 a.A5 4 492|
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I
TAALE 6.17 (CONTINUED).

Flow FH14 S *s D L F MEAN ME*N
falp <EEn OF MEAN FLOW DATE OrN41TY NUMdEW

|.... ....... ......... ....... ........ ..........

43 015FP74 1 199 254 A45EP79 0.00 0 W

64 445rP79 2 202 153 115E079 n.94 2 164
55 145rp79 4,995,933 Igscp79 g,34 40 919 g
56 2Pgrp?9 4.995 930 255EP79 11.63 57.656 g
57 795FP74 5,799.030 020CT74 ?.73 15 831
58 060c770 6.799.010 090CT79 26.27 152 141

|50 110CT 7 7 5 860.P91 150C774 o.a8 %7.449
"

66 P00F174 6 0B1 327 230CT79 14.70 74 725
61 P70CT79 5 45be471 310CT79 11.74 64 659
6P 07NOV79 4 801 434 06N0v79 1A.90 90 757 g
A3 1^N9v70 5 25n.436 13Nov79 16.77 67 795 g
A4 17h0V71 4.M91 249 2CNOv79 21.25 103 439
65 24Nov77 3 740.795 27NOV79 7.46 9.?P4
66 01DEC74 4 877 791 04DEC79 6.58 32 644
67 08DEC79 4 766 4eo llDEC79 ?.17 10 143
64 1%DEC79 4 235 494 18 der 74 9.72 41 169
59 PPDEC74 4 861 462 25DEC79 7.00 36 170 3
70 $4DFC79 4 104 569 02JAN40 4.48 20 030 g
71 04J3N80 4 624 543 08J A' A0 P.P1 10.??0
72 I?JAURO 5 16P.449 ISJAh80 4.21 21 736
73 1CJAN80 4 80a.056 22JAN80 5.2d 2d.387
74 PAJAN90 5 6b8 336 P9JANRh 1.A9 10 534
75 OPFr880 5 554.145 05FEA90 1.69 10 494
76 noFERRO 5 43A.120 12FEF80 0.79 4.296 g
77 1AFF9An 5 737.A59 14FEPA0 0.00 6 g
7A P3FFBRn 5 659 336 26FEnAn 0.00 0

79 OPMSRA0 ?.569 949 04MAWA0 1.11 2.a75
80 00MAPa0 2 703 767 llPAv80 1.01 R.731
91 16MA480 P.476 210 18MACP0 0.44 2 451
a? P3 MAW 86 2 338 837 24MACAO '.25 14 51A
83 loM RA0 2 221 3e8 01APcan Pl .8 0 4P.426 3
84 GeAsR86 2 217.R93 08APo60 7.03 15 697 g
A5 11A A89 2 462 578 16Akk8n 11.77 26 985
46 SqA?Rs0 2 716 001 22AJPHO 6.06 16 469
97 27A489 3 100 506 29APRSO 6.71 20.404
4A 04uoYdo ?.862 812 65uAv80 A.34 P3 490
44 llMAY84 2 350,461 13 Mays 0 7.47 17.625
96 1Auiv80 1 761 731 PouAv80 19.84 35 623 3
91 2%*4YAl 924 554 279AYA0 10.88 10 059 |
92 OlJ NAS 795,?d6 0 3 JU140 3.97 3 63A
93 OAJjNSS 1 293 334 10 JUF'8 0 19.5P 25 746
94 1AJ.'N40 2 027 388 17JU'4 A 0 95.42 192 642
9; 22)oN80 1 449 370 P 4 JU'J 8 9 1.41 2 058
96 79J1N90 1 240 001 OlJUL80 I?.71 15 772
97 06 ) 'L 40 1 264 595 08JOL80 14.74 18 435 g
98 13JULA0 2 2n?.163 15JUL80 3.71 7.066 g
49 A9J1L80 P.846.A30 22JULuo 0.00 n

lon P7JUL90 P.674 055 P9JUL80 6.6A 17 782
1n1 03AnGA0 P 3u7 0P8 05Aunao P.65 6 183
lo? lo A #GRO 2 079 82) IdAUGRO 1.04 2 153
113 174)G66 P,39P.6e8 194N000 7.75 16 5*3
114 44 AilG40 4 509.A47 26AUGA0 16.76 48.;26

6-50 .



- . _ - _ _ _ _ - _ _ _ _ _ _ _ - _ _ _

I,

T ABL E 6.12 (C0N'INULO).

FLOd FROM 4 AMPLE PF6N HEAN

I.rulp WEEK OF HEAN FL0w 04TE OEN; TTY NuuoER
... ....... ......... ....... ........ ..........

ISS OlSrPdo 4,544 146 v25FP60 P.91 13 723
196 095rPHO 4,666 489 095Eo80 1.46 16 146I 107 lwsrpan 4 631 534 165Eo96 27.42 105.A92
lon PPsr48a 4 456.759 235Evao 14.70 65.;14
199 20;fD89 4.876 719 30$EP80 59.41 245.alo

I 110 0-0CT80 4,928.403 070C180 20.1/ 99 124
111 139CT40 4 114.700 140CT80 17.8n 73,333
112 Pn0CTxo 5,00?.056 210CTP0 P.07 10.'54
113 270CT80 4,924 292 2POCT80 3.69 17. .5
114 02NOV80 5 407,534 04NOiA0 A.19 45,164
115 10Noven 5 407.%34 llNOV80 5.77 31 701
116 17NOV 40 5 270 411 16N0v80 0.00 o

I11A117 PANOV80 5,407 534 25 NOVA 0 19.87 107,448
410ECAO 5 407 534 02DEC80 6.35 34.134

114 Oa0EC80 P.703 767 090EC80 7.01 21 187
IPn IcDECAO 4.G20.416 16DECR0 7.53 34.960II?! 22DEC80 4 722 417 23DEC80 ?.75 12,087
122 74DEC83 2,449,720 300 ECHO ?.2R 5 540
123 65JAN41 5 407 534 06JAN81 0.00 0
124 IPJhN61 5 407 934 13JAnAl 2.A3 03
IPS 14JAN91 5 407,534 20JAN81 0.00 0
126 26J6NRI 5.407 534 27JAN81 0.00 0
127 0?FE981 5,500 467 03FE481 0.00 0
128 04FE341 5 407 434 10FEa81 0.00 0
129 16FE981 2,703 767 17FEP81 0.00 0
llo 21FFB81 5 407 534 24FEA81 0.00 0

I111
OPMAR81 5 407,534 03 DAD 81 5.49 29 487

132 4044R81 2 703 767 10HAWel 6.04 16 131
-133 1* HAH 81 3 107 497 17 mao 81 3.29 10,P24
134 P3MtR81 2 703 767 24 MAD 81 7.25 19 402

I135 3'4ARR1 2 703 767 31HAR81 3.00 9 111
116 OAAPR81 3,107.497 07 APP 81 11.11 40.A01
137 13APR81 2 703 767 14APk81 11.22 30 136

I139 27APR81 2,0lRe660 2]APW81 77.97 157,192
139 PTAPRel P.703 767 28 APP 81 114.10 306,;00
140 04HaYB1 2 703 767 05MAYbl 21.25 57,455
141 llM4YAl 2,019.650 12MAYAl 10.25 20 691

I142 1RuAY81 2,019 650 19MAYP1 10 16 20,;04
143 2544Y31 2,014 650 26May81 3A.43 77 477
144 OlJUN81 2 018 650 03Juh61 7.91 15,766

I146145 ORJUN81 2,01o.650 09JUN91 14.19 E4,645
15)UNB1 2 703 767 16JUNB1 0.00 0

147 22JUNB1 2 019,660 23JUN81 6.30 12, 99
148 20JUN81 3 792,614 30JUN81 4.64 17,594

I149 OAJUL81 4 722,417 07JUL81 47.63 2d4.o29
150 13JUL81 4.722 417 '14JUL81 4.12 19,456
151 20JUL81 4,722 417 21JUL81 10.36 4 P ,32 4

I152 27JUL81 4,722 417 26JUL81 5.26 24.a40
153 036008) 2 975.979 0140G81 0.00 0
144 1oAuGS1 R,703,767 115U081 0.00 0
155 17AUG81 2,703,767 18AUGal 0.00 0
156 2 4 0 'G81 ?.763,767 254UG81 0.00 0

.I e.s1
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I
| 1APLE 6 13 ENTWAINHENT 4ATES (PEA DAY) Fna r.OP1050AA E
I SEstruBEp to7A TO AUGUST 1941. 5

Flow F904 SANPLF ufAN HErN
TPIP .F Ea OF MEAN FLOW DATE DFUS11Y NUMaEw

i olSFP79 6,5do.461 065EP7H 156.75 674.753
7 nastP78 4,090 493 125fp78 77.49 316 736 |
1 15SFP74 2.d10 118 195 *78 171.9) 349 117 3
4 ??srP7H 1.P57,2dl 265tP78 216.51 835,717

5 RoseP79 4,961,063 030CT78 97.28 484,560

6 nAOCT7F 5,407.%34 100CT79 pn.56 154.439
7 1Aorf79 5,407 534 17&CT78 12.An 69.?lb
8 200C778 5 407 534 240CT78 0.67 52.P91
9 270CTTA 5 407.%34 310CT78 74.77 131 241 |

10 03NOV78 4 204.679 07h0v78 1.07 4.793 m
11 InNov79 3 782 128 14Nov78 0.00 '1

12 17NOV7A 4,4t8 794 21N0178 0.00 0 E
g13 R4N"V7A 4 918 164 2ANOV7h 0.00 0

14 n10FC7A 5 211 786 050EC7N 1.00 5.Pl?

15 APOEC79 5,407 534 12DEC78 0.00 0

|16 150F.C 78 5 407 514 IBOEC78 n.00 o

17 270EC78 5,4u7 434 270Ec78 n.00 n g

la P40EC78 5 407,634 03JAh79 1.07 5 785

14 04JaNT4 5 407 534 09)AP.7Q 0.00 0 g
g20 1PJ4479 3,P62 524 16JAN79 0.00 0

?) loJAN79 2 713 767 23JAN79 0.00 0

P2 26JAN74 2 703 767 30JAN70 0.00 0

73 OPFrq79 2 703 767 06FE479 0.00 0 |
24 09FFB79 2 703,767 13FEP79 0.00 0 3
25 16FF070 2,703 767 P0FEH79 0.00 0

P6 ?1FEH79 2 763 767 27FE479 0.00 0

77 OPMA474 1 607 929 06 maw?4 1.00 0

?4 no4AR79 ?.018,650 13NAR79 0.00 o "

79 1Asa474 2 018.A50 209AR79 0.00 0

3n P3uaR79 2 018 650 27 daw?9 0.00 o E
E31 3nMAR79 2 01A.050 03 APP 79 0.00 9

32 nAAuR79 2 018 650 10APR79 n.00 0

33 11AOR79 ).638,40) 18 t.P P 7 0 0.00 0 g
g34 76&oR79 2 793 767 24/#R79 0.00 0

1% P7A>R79 2 963 133 OlNAv79 7.3A 21.A6A
'i 6 04aav79 3.e43 799 08uav79 53.01 207 192
37 IluaV74 4,666.460 159Af79 3n3.12 1 414,406 |
19 18~i 4 Y 7 9 5 211 786 229Ar79 194.90 1,041 436 m
lo PENaf79 4 082.042 29uAy79 565.A7 2 309 005
40 01J.479 2 671 254 i)SJuti7 9 1 22R.40 3,282,710 e
'e l 68)iN74 4,444.069 12JUN79 1 375.14 6,118,772 3
42 19J''N 7 9 5 811 264 19JUN79 544.18 3 191 430
43 P7J.N79 5 772,A14 26JUN79 1 418.99 A.133.A37
44 P4JIN79 5,110.417 03JUL79 1 771.'A 9 063 722
45 66JoL79 5 348 111 10JUL79 500.80 P.678 134
46 11JoL79 5 561 336 17JUL79 A91.34 4,957 764

47 PnJoL79 5,811 764 24JUL79 1 605.4A 9,320.464

48 27JJL77 5 59a,039 31 J'lL 7 9 1 043.P1 %.119.432
i

40 n'A!G79 5,479 19P 07AuG79 547.7) 3 0vl.447 j

50 10AuG79 5,772 414 14AUG79 508.65 2 936 14?
51 17AuG79 5,811.P64 21A9679 aHO.01 5 113.o70 |

52 246uG79 5 872,415 28aun?9 1 040.66 6,110 621

,sm
._
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TAPLF 6.11 (CONflhdE9).

Fifv FA09 %AMPLf **F t N HEtN

I.TP1P
/FEK OF MEAN FLOW DSTE BEN;lfy NU 40E0

... ....... ......... ....... ........ ..........

53 6155979 1 199.P;* 04SEu79 99.67 318 199
54 64;rPT9 2,207 1e3 ll%FP79 IP.87 28 142 ,

55 1%5FP79 4,905,930 lHSEP70 10.66 "2 797
%6 ?>SEP79 4,90%.930 255tP74 14.43 92 4/9
%7 POSFP79 5 749 030 020CT79 1.69 9,400

1 49
58 06dCT19 5 799,030 090C179 4.73 27 429

110C779 s.860 201 150C779 4.18 24.496
60 ?09rT79 5 083 127 230CT79 ?.?P 11 7P4
61 2 790.T 79 5 456 471 300C179 1.e4 10 040I A7 01NOV79 4 901 939 66N0V79 1.H7 P.080
At inNOV79 5 250 036 13Nov79 1.0% 5 51)
64 17NQv79 4,891 749 2040979 0.00 0
64 P4NOV7u 3 749,7v5 27NOV79 0.00 0
66 OlDEC79 4e877 791 040Er79 0.00 0
^7 OADEC7u 4e766.460 11DEC74 0.00 0
68 1;DEC79 4.P35 494 iPDEC79 0.00 0I 69 270EC74 4,8e1 462 25DEC79 0.00 0
70 290EC79 4 104 6s8 OPJo.80 0.00 9
71 0%JANaa 4 624 543 O H J A'; A o 0.00 0
72 !?JAN89 5 162 449 15JM.80 1.07 5 424
73 19JANR0 4,80A 056 22JANR0 0.00 0
74 P6JANHu 5 658 336 29J A*t8 0 0.00 0
75 0?FE8h4 5 554 345 0$FEHA0 0.00 0I 76 09FEB80 5 438 120 1PFE480 0.00 n
77 16FFB80 5 737.859 19FEA80 0.00 n
7e P1FFH80 %e659 336 26FE440 0.00 0

I 40
79 07MA440 P.569.969 04HAR80 0.00 0

0443RA0 2,703 767 lluAcno 0.00 0
91 164saen 2 476 710 leuAc80 n.00 0 ,

I 92 P3M%R89 7 33A,837 P44A480 0.00 0
3 3046480 2 221 188 O!APRA0 1.07 ? 177

A4 06ADRA4 ?.217 893 QAAPAA0 0.00 0
45 11APdHO P.462,978 16APR80 0.00 0

3 A6 20APRA0 ?,716 001 22 APP 80 0.00 0,

3 47 ?7APR80 3 100 506 29APDP0 0.00 0
|

8A 94?4AYdo 2 862 412 054AYA0 2.46 7,643
49 ll44Y80 2,359,461 13MAY80 207.30 469 116,

| 90 1AMAY80 1 761 731 POMAYan 5A6.10 1,032.t51
i 41 ?9MAY80 924 559 ?74AY80 3 84P.v0 3,552.oe8

op- OlJuN80 795 226 03 JU'/ 8 0 2 638.46 2,098 172; g 93 OAJIN00 1 293 334 10J00PO 1 617.40 2,091,a34
| 3 94 15JUNAq 2,027,388 17JU000 1,674.78 3 395 427

95 2?JHN80 1,459,310 24JUNPO 944 11 1 177,a06
46 29JttNSO 1 240 901 OlJUL80 1 4Pl.80 1,766 795
97 06JoLA0 1 284,595 08JUL80 1 631.70 ?,096,074

'

| 98 13J4L80 2,202 163 15JUL80 41A.08 920 4B0
| 99 ?0J4L90 2 84A,830 22JULA0 851.98 2 427,146
| g 100 77JiLR0 P.674,055 29JUL80 519.32 1,38P,690
l g 101 014oG80 2,307 028 05AUG80 554.4'? led 79,17R

102 10AUG40 2,0/9,821 12AUGRO Mu?.27 1 772,369
103 17AIG80 2 39P.658 19AUG80 578.21 1 263,407
104 74AoG90 4 509.847 26 Alf 0 Ah %$9.44 P.568,968
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TARLF. 6.13 (CONTINUED).

FLOW FROM SAPPLE " FAN ME%N
T91P drFr OF HEAN FLod DATE DEN 4tfY wuMnEP e !

gj.... ....... ......... . . . . . . . ........ ..........

1r5 015fp40 4,544 146 02SEu4n 411.4* 1 962,198 1

106 oks*P40 4 666 459 095Lr30 196.49 d10.>54 1

107 l'4rP41 4 631.A34 16sfo80 147./9 634.449

104 ??srpga 4 456 759 P3SEPR6 7A.04 347.064
1^9 Pa5cono 4 876 P19 30STP80 99.97 487.476
llo 060C780 4 926 903 070CTH0 9.i? 46 904

111 1100 Tan 4 114.?00 140CfAu 1%.43 61 462
11? 2r0CT80 5 002 056 210C180 2.4% !?.95%
113 210t741 4,924 282 260CT80 7.14 35 159
114 0 Novan 5 401 634 04f40v40 0.00 0

115 104Uvda 5,407 534 11N0v90 0.00 o

116 17 NOVA 0 5 270.cIl 16Nov80 1.11 5.'5^
117 74N0vio 5 407 534 /SN0vA0 0.00 a g

gIIA 610EC30 5 407,534 070Fr80 0.00 o

114 Ga0 ECHO 2 703 767 0 'v o E, 4 0 0.00 0

170 lO'iCdo 4 629 436 160EC90 0.00 0

|l'$ ??DEC84 4,722 417 P30FCAO 0.00 0

le, 29 DECA 0 ?.429 720 3 0 L '. 0 8 0 1.09 2 44H E
121 0;JAN81 5 407 534 06JA*181 0.00 0

124 IPJANR1 5 407,534 13JAhk) 0.00 0

175 19JsNal 5 407 534 20JANAl 0.00 0

126 2AJAN41 5 407 534 27JANBl 0.00 0

I?7 OPFF841 5 509,467 03FEAAl 0.00 0

124 09FEB41 5 407.514 loFE681 0.00 0 |
!?Q l'Frgal 2,703 767 17FEA81 0.00 0 m
130 ?3Frsgl 5,407 534 24FEpg) 0.00 0

111 n?M6481 5,407 534 03MA081 0.00 0 E
g132 094An81 2 703,767 10MAWAl 0.00 0

133 16*ARAl 3 107 497 17uADAl 0.00 0

134 2 3'4 4 A 91 2 7n3 767 24HAWAl 0.00 4

|135 loMAR81 2 701 767 31MAURI 0.00 0

196 66AOR81 ',107 497 07AP981 0.00 0 W
117 l' IPR 81 2 703 767 14 APP 81 0.00 0

138 2nA A41 2,019 6SO & LAP 9Al 0.00 n g

E139 27A R81 2 703 767 28APR81 0.00 "
140 044)f81 ?.703 767 45MAv81 116.66 369 497
141 11*AY31 2 019 650 12MAv81 246.60 497 799
142 IkdAY41 2 018 650 19uAY81 1 236.60 2 446 763 |
143 P594v81 2,018 650 P6uavel 3 004.72 6 965 478 5
144 414 Nel ?,018 650 03JUNA1 3,995.30 8 065 117
145 04J NA) 2,01A.650 09JLh81 13,304.79 26,657,714 m
146 15J N91 2,703,767 16JUNRI 11,355.25 30,701.o50 g
147 22J.lNS) 2,018.650 23JO'181 2 709.73 4,460 671

144 2 0 J. !N 41 3 792 614 30JUNA) 993.56 3 76?.190
149 0$JulH1 4,7?2 417 07JULB1 ll.Alo.59 54,630,600 |
150 11JULA) 4,722,417 14)UL91 2 939.86 13 483.?45 W
151 20J.L81 4,722,417 21JUL81 1 96? 15 1,266 091

152 27JhL8) 4 722,417 28JUL81 7PP.23 3 439 00e g
151 01A'iG81 2,975 979 04AUG81 SP7.66 1,570 105 g
1%4 inAUGA) 2 703 767 114UG81 5n4.41 1,363.a07

155 17AoG81 2,703 767 IBA9681 IPO.77 488 766
156 24AvGH1 ? 703 767 254U981 7.96 21 522
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Table'6.14 desults of analysis of variance for entrainment - September 1974

I to August 1981
(Log density [ density + 10] - winter species only)10

' TROVN SHRIMP CPGAKER TLOUNDER

Week *** *** ***
-Y r *** *** ***

.can's Test 76 75 77 81 79 80 78 80 75 78 79 76 81 77 79 81 78 77 76 80 75

Week i. Year *** *** ***

-DE/ Fight *** *** ***

DB ean's Test N>D N>D NsD
Week X Day / Night *** *** ***
Y r X Day / Night *** *** ***

I 1.488 1.772 1.213
S . Dev. 0.299 0.380 0,238

R 0.745 0.667 0.589
Analysis Week 24-3C 4-35 16-31

I
MENHADEN MULLET hPOT

aen *** *++ ***
fear *** *-e ***
> an's Test 76 81 77 75 78 79 80 81 79 80 76 75 80 79 81 77 75 78 76,

(eek X Year *** *** ***
) / Night *** *** ***
2 can's Test N>D N>D N>D
i X Day / Night *** * ***
(ear X Day / Night *** NS ***

1
Log 1.30 1.228 1.646

'3 . Dev. 0.330 0.311 0.369
1 0.633 0.391 0.790
inalysis week 26-36 16-30 16-37

I
r. <p50.05

''' . 001< p50 . 01

j.001*

I
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Table 6.14 (continued)
TOTAL FISH

***Ve3k
***Year

Duncan's Test 80 81 79 77 78 76 75

***Veek X Year
***Day / Night

Duncan/s Test N>p
***Veek X Day / Night

Year X Day / Night Ns

b 2.572
Std. Dev. 0,337

2
R 0.805
Analysis week 1-52

I
*.01<p10.05

**.001<p10.01

***p<.001

I
.
5

I
I
I
I
I
I
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I
able 6.15

Results of analysis of variance for entrainmentto August 1981 - September 1974I (Log "' Y """ Y I ' ""***# 'I"*'** "Y10

} CE
ANCHOVIJES SEATROUT

GOBIONELLUS spp.
iR *** ***mar *** ***

***

an's Tect 81 7_7 76 79 80 78 75 76 81.79 77 75 78 8081 76 75 80 78 77 79

2 ***

sek X Year *** ***
* Night *** ***

***2 an's Test N>D ***
S>DX Day / Nights *** N>D***

aar X Day / Night * ***
***I ***

.
'

73 2.373 1.283. Dev. 0.332 1,154
0.292

*3 0.243
0,838 0.568talysis Veck 17-44 0.40620-42 10-50

PINK &
GOBIOSOMA spp.

VHITE SHRIMPi ***

uQ
***

***
***

vgm's Test 81 80 79 76 77 3 75
81 80 79 78 77 7J 3

X Year ***
***ight ***t

***s Test N>D
.

N>Dsh X Day / Night ***
***X Day / Night ***
***

I
2.211 1.928( Dev. 0.345 0.418
0.836 0.666sis Veck 19-44 23-39

'p<0.05

1<p<.01.

.001

I
I
, e-57
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Entrainment trend analysis September 1974 to August 1981 ITable 6.16

MEAN SQUARES

% Change
Linear Deviation From Per Year
Trend Linear Trend Error

Species

0.05574* 0.05250** 0.00721 +10.8

Anchovies I0.00002 0.04808** 0,00558 - 0.23

Croaker

0.01243* 0.01057** 0.00204 + 5.0
Flounder

Goblonellus spp. 0.00001 0.00190* 0.00060 - 0.1

0.62799** 0.04732** 0.00955 +41.2
Gobiosoca spp.

0.00352 0.01961 0.01059 - 2.5
NS NS

Menhade2

0.04'.22* 0.00110 0.00521 + 9.4NS

Mullet
0.01552* 0.02194** 0.00265 - 5.3

Seatrout

0.04992** 0.01610* 0.00471 +10.2

Spot

0.03175** 0.00298 0.00232 + 8.1

Total Fish p.

Brown Shrimp 0,04523 0.02631 0.01194 - 8.8
NS NS

Pink & White Shrimp 0.23213** 0.03651* 0.01031 +ca.3
E
a

1

I
I

Significance Level = 0.05*

Significance Level : 0.01**

NS Not Significant

I
I
I_6-58
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Figure 6.1 Entrainment sampling nets
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Figure 6.3 Day / night mean density of spot entrained September 1974-August 1981.
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Figure 6.4 Day / night mean density of croaker entrained Septernber 1974-August 1981.
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Figure 6.6 Day / night mean density of menhaden entrained September 1974 August 1981.
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Figure 6.12 Day / night mean density of Gobiosoma spp. entrained September 1974-August 1981.
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7.0 IMPINGDIENT

I
7.1 Introduction

I Impingement studies have been undertaken at the BSEP since

Jar.uary 19, 1974. Samples vere cellected every day the first year
I(January 19, 1974 to January 18, 1975) and weekly theresiter. Objec-

tiver of t'ais study wete to deturmitm the numberr, lengths, weights,
and species composition of orgtnists tapinged at BSEP.

In January 1979, a temporary div2rsion device was installed (CP&L
11,79). Af ter an initial period of effectiveness (75-90% reduction u.
impingement) (January - May 1979), problems developed with the diver-
sion device. Biofouling was the major problem, resalting in severe
underwashing of the panels and causing some panels to break away from
their supports. Because of this and other problems (corrosion, datage
by floating debris), the diversion device was not considered to be as
ef fective af tes May 1979. There were intermittent periods when these
problems were evercome, but because of reduced intake water flow, the
effectiveness of the diversion device could not be determined. At
present, a t eliable, perm anent dive rsion device using copper-nickel
acreening to prevent bidouling and =heet pilings tu prevent under-
washing is under construction. ~

t7.2
Methods

With the present nekton te irn systera, the traveling screens are
rutated at regular intervals throughout the day, and the organisms .od
debris are wasbed off with high pressure spray nozzles located behind |

the screens. The water, debris, and organisms flow down a concrete
trough into a 55.2 cm (22 in) diameter pipe which empties into a

53.3m3 (864 gal) circular fiberglass tank oc top of a platform built
in the intake canal. Excess water flows through screening around the
tank while the organisms and debris remair. in the tank. A top was

- constructed on the screening around thic tank to prevent seagulls and

I
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br.wn pelicans from being t rapped in the tank as they .ctempted to
feed on fis: The tank is then emptied into the nekton return boat MS
LUICE by means of a gate valve in the buttom of the tank, which
eleases the water, organisms, and debris into another 55.2 cm pipe

.eading to the holding tank in the boat. Water, organistns, and debris
are then transported to the ship channel and emptied away from the
influence of the intake canal.

The impingement catch was sampled weekly. Under normal opera-
tion., one to eight examinations were made in a 24-hour period; the
ntunber of examinations varied as the number of organirms being impinged

varied. Occasionally, a screen malfunction or other plant problems
resulted in no sample being taken. Begirtning in "8t1. t he 24-hour

1 to aid inperiod was divided into day and night. sampling pet.
analysis of the data.

The impingement catch ir. the fiberglass taak was emptied into a
stainless steel basket on the dock prior to saupling to allow water to
drain from the sample. Subsampling was required if the catch for a
particular sample period was too large to be examined totally. In

such cases, the antire catch was weighed but only a portion examined.
This technique was used in the majority of samples taken af ter February
1975. To refine the estimate of the catch, obviously large or one-of- g
e-kind itens (terrapins, gar, sturgeons) were counted separately and 5
not included in the subsample. The weight of the entire catch divi Ltd
by the weight of the examined portion gave an expansion factor that
was used to obtain an estimate of the composition of the entire catch.
The date, collection tima, the nember o hours fishe.1 s* sample duration),
end the number of intake pumps (one to our) operating on each of the
two voits were recorded. A water sag e was collected just shove the
bottom of the intake canal with a Kemmt er or Var Dorn water sampler

at the time of the sample collection. W :r temperature was meat,ur ed
to the nearest degree centigrade with a buc. 't thermo'neter or YSI
Model 43 telethermometer and salinity was measured to the nearest part

per thousand (ppt) with an American Optical Model 10419 handheld
refractometer. Appendix A contains daily temperature and ralinity
measurements from January 1975 through December 1981.

7-2
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Analysis of an impingement sample consisted of separating the
organisms from the debris, identifying, counting, recording length,
and weighing as a total each species. Species such as mantis shrimp,
squid, and crabs were raot measured but only counted and weighed. All

veights were recorded to the nearest gram. Total length to the nearest

I c.il'limeter was recorded for fish and shrimp prior to January 1981 andstandard lengths (SL) for fish after this time. Carapace length was
taken on terrapins, estimated total length on live eels, and wing tip
to wing tip length on skates and rays.

<

Starting in the spring of 1976, up to 100 specimens of 13 selected
species (Table 7.1) were measured from each 24-hour study period for
length frequencu estimations. These species were chosen because of

I their dominance in the estuary and/or because they are commercially or
recreationally important. Whenever several obvious size groups of one
species were present in the catch, they we re segregated and up to 100
specimens of each size group were measured. In this manner selection
bias was largely avoided. Data sheets were coded and submitted directly
for heypunching.

To obtain manthly estimates of impingement, the total number of
hours ir. a month was divided by the number of houis sarr91ed during
that month. This expansion factor was then multiplied by the number
and weight of all the organisms collected during that month. In this

Imanner,amonth'scatchwastreatedasawhole. The 12 monthly totals
were ther. combined to obtain the annual estimate.

The study periri was from January 1979 through December 1981,
except for statistical ant,.. ;s which were over all years sampled
excluding 1974. This is a change from previous reports which analyzed
data from Sectember through August. In forthcoming years, data from

IJanuarythroughDecemberofoneyearv'llbeanalyzed. Therefore, all

data previously recorded have been regrouped into January-December

periods and included in this report as a reference for future reports
and for ease of future analysis.

I
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To make analysis easier, the 128 taxa were grouped into the
following 12 categories:

Group Includes I
bay anchovy bay anchovy Anchon aftchilli

blue crab crabs callinectes sapidus, C. similur,
and C. ornatus

croaker Atlantic croaker Nicropogonias undulatus

flounder stunmer flounder Paralichthys dentatus
southern flounder P. Jethostigma

gulf flounder P. albigutta

menhaden Atlantic menhaden Brevoortia tyrannus

miscellaneous species all organisms not included in another
species group (jellyfish, f rogs, turtles,
squid, etc.) g

j amullet striped mullet Mug 1 cephalus
white mullet N. curema

other finfish all finfish not included in another
other shellfish vrustaceans such as gracs shrimp, mantis

shrimp, and crabs other than blue crabs

shrimp brown shrimp Penesus aztecus

pink shrimp P. duoratum E
Ivhtte shrimp P. setiferus

spot spot Lejostomus xanthurus

trout weakfish Cynoscion regaliJ
spotted seatrout C. nebulosus

7.3 Results and Discussion

Total ntunbers of organisms impinged are important, but must be

compared to estuarine populations to give the proper perspective to I
I
I

,..

E
_

- _ _ _ . ~ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ ._ _



_

]
\

.

I
I

impingement. Further, because impingement is largely a function of
cooling water flow rate (Figure 7.1), year-to-year comparisons can only
be made after adjusting tot.1 numbers by the flow rates. All statis-
tical analyses were done af ter adjusting tot Is to numbers per million

I cubic meters of cooling vater.

Total numbers and weights of organisms impinged are presented in
Table 7.2, the major group annual summary; Table 7.3, the total numbers
and weights of each species impinged annually; Table 7.4, the relacive
impingement (percentage) of the ten most abundant species; and Table

I7.5,themonthlyimpingementforthe12majorspeciesgroups.
Generally,

these tables show overall impingement (both numbers and weights) was
highest in 1978 and 1977, internediate in 1979, 1980, amt 1981, and
lowest in 1976 and 1975. These rankings are directly comparable to
the flow rates for the same period which ranked in decreasing order ar
follows: 1978, 1977, 1979, 1981, 1980, 1976, 1975 (Tatle 7.6).
Salinity and temperature, which also influence impir.gement rates, are
shewn in FAgures 7.2 and 7.3. Periods of low salinities and tempera-

Itures cause large increases in impingement rates.

. Length frequencies for the thirteen species in Table 7.1 are
shown in Figures 7.4a-f through figures 7.16a-f for the years 1976-1981. .

These comparisons show only expected year-to-year variation except for
h' 7 9 . During early 1979, when the diversion device was in place, the

Imacu lengths of impinged spot and croaker were smaller, indicatingthtt larger fish were being kept. out of the intake canal.

Even though overall impingement. is a function of flow rete and
trend analysis for 1974-1981 showed no significant trend for most
c:Jor groups (anchovy, crab, flounder, menhaden, and spot), other
trends were noted. Mullet showed a slight increasing trend, but this

Itrend is based on small numbers and is probably of no biological
significance. Three species showed trends of decreasing impingement:
croaker (19%), shrimp (29.3%), and trout (17.5%) (Tables 7.7 through
7.16; Figures 7.17 through 7.25).

7-5
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Croaker are impinged in highest rates in May and June (Tables 7.7

and 7.10); the large decreasing trer,d results from lov 1980-1981

catches, especially during these peak uonths. Croaker were one of the

ten most abund.snt species impingeo (1.6%-10%) during all years except. g
1981. N

Shrimp are impinged in highest rates in the second half of the
year (Tables 7.7 and 7.'.4). While 1977-1580 impingement rates are

similar for this part of the year,1981 rates were much lower and
1975-1976 were much higher. Shrimp populations in 1981 were low '

throughout the southeast. Populations in 1975 and 1976 were high.
The sharp downward trend is larr'ly controlled by these ext remes; 3
impingement rates in the middle years (1977-1980) dio not show this
sharp trend. Shrimp ranked as one of the ten must abundant species
impinged (1.7%-24.4%) from all years except 1981.

Trout are impinged in highest rates in June-August (Tabits 7.7
and 7.16). There is an apparent decrease over the period of impinge-
ment monitoring. Trout were one of the ten most abundant species
impinged (1.0%-4.1%) for only 3 of the 7 years sampled.

Menhaden have been one of the most impinged species (6.0%-57.9%)

during all 7 years sampled. *he peak impingement occurred during the g
"vinter months whea water temperatures dropped to near lethal tempera-

tures for the species. The Jiversion structure will reduce impinge-
ment of menhaden.

Spot have ranged from 2.0%-12.0% of the total impingement catch
and have been one of the ten most abundant species impinged for all 7

years sampled.

Bay anchovy have ranked first or second (12.9%-32.1%) in all 7
years sampled.

The comparison of impingement numbers to flow rates supports the
necessity of converting total numbers to rates for annual comparisons.

7-6
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The impingement rates, although variable, generally teficct the density
of organisms in the estuary. More importantly, changes in annual
density patterns for individual species illust rate the ef fectiveness
of the temporary diversion structure. The structure was installed in

I December 1978 and ef fectively reduced impingement u"til f ouling and
underwashing reduced its effectiveness in May 1979. The rate of
taenhaden impingement typically increases in winter; however, as shown
in Table 7.12, menhaden impingement was generally lower in earl) 1979
(MarcF-April) than in similar periods for other years. This decrease

was a direct. result of the diversion device. Similar decreases were
seen for bay anchovies in March-April 1979. Croakes- were impinged in

I much lower rates in early 1979 than other years, in relation to the
spring impingement peaks. Shrimp and trout followed a similar pattern
of lowered impingement rates during the period of effectiveness of the,

diversion structure (yebruary-April 1979). Spot were impinged in
greatest rates in 1979, but except for March, the diversion struct ure
appeared relatively effective (Tables 7.7 and 7.15). The overall

Icomparisonofmajorgroupsshowsthatthediversio"Nvicewaseffec-tive in reducing impingement rates, even if only > hort period

until fouling and undercutting reduced its ef fectivermss in May 1979.

7.4 Summary

I Impingement was directly related to cooling water flow rates and
to estuarine population densities. Substantial reductions in impinEe-

Imentrateswereseeninearl/ 1979 an a result of the temporary diversion
structure. Installation of the permanent diversion structure by late

'

1982 should maintain similar reductions throughout the year, and
installation of fine mesh screening on the traveling screens should
increase survival of these organisms which are impinged.

I
I
I
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I

T ble 7.1 List of species used in length frequency analysis

I
Scientifa Name Ccmmon Name

Anchos mitchilli Bay Anchovy

Brevoortia tyrannus Atlantic Menhaden

Cynoscion nebulosus Spotted Seatrout

c. regalls k'ca kfi s h

Leivstomus xanthurus Spct

Micropogonias undulatus Atlantic Croaker

Magil cephalus Striped Mullet

M. curema k'hite Mullet

Paralichthys dentatus Sununer Flounder
;

P. Jet 1;ostigma Southern Flounder

Penaeus aztecus Brown Shrimpi

i P. duorarum Pink Shrimp
E

P. setifenJs k'hite Shrimp g'|

i I
.

i

I
;

I
I
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| TABII 7.4 The ten most abundant species ,ind percent of the total
t-
'

impingement catch, January 197! - December 1981.

Jan - Dec 1975 Jan - Dec 1976

White, Shrimp 24.4 Bay Anchovy 30.3
Bay Anchovy 19.4 White Shrimp 11.4
Blue Crabs 13.3 Atlantic Menhaden 9.0i. Atlantic Croaker 7.0 Brcwn Shrimp 7.4
Atlantic Menhaden 6.0 Gizzard Shad 6.1
Weakfish 3.C Spot 5.3

Hake Unid. (Urophycis) 3.1 Blue Crabs 4.1
Blueback Herring 3.0 Weakfish 4.1
Blackcheek Tonguefish 2.6 Star Drum 3.8

Spot 2.0 Atlantic Croaker 3.5I
Percent of Total 84.4 Percent of Total 84.9

I
Jan - Dec 1977 Jan - Dec 1978I

Atlantic Menhaden 52.7 Atlantic Menhaden 51.9
Bay Anchovy 22.2 Bay Anchovy 12.9
Spot 5.0 Blae Crabs 5.2

Blue Crabs 2.5 Spot 3.0

Atlantic Croaker 2.5 T-Con or Hardback Shr. 1.9
Spotted Hake 1.7 Spotted Hake 1.9
Brown Shrimp 1.6 Brown Shrimp 1.7

'
Pink Shrimp 1.1 Atlantic Silverside 1.6
Star Drum 1.0 Atlantic Croaker 1.6
Weakfish 1.0 Blackcheek Tonguefish 1.5

Percent of Total 91.3 Percent of Total 89.1

,
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TABLE 7.4 (Cont'd) j

1

I!

Jan - Dec 197' Jan - Dec 1980 )

Bay Anchovy 27.2 Atlantic Menhaden 43.9
'

Spot 12.0 Bay Ancho.y 26.4

Atlentic Croaker 10.0 Blue crat s 4.6 gi
Blue Crabs 9.7 Spot 3.2 5 ,

1

Atlantic Menhaden 6.9 Atlantic Croaker 3.0

Blueback Herring 5.2 White Shrimr 2.6 -

Brown Shrimp 5.1 Star Drmn 2.5 )
Pink Shrimp 3.8 T-Con or Hardback Shr. 1.5

Weakfish 2.4 Grass Shrimp 1.1 i

Grass Shrimp 2.3 Bighead Searobin 1.0

m .

Percent of Total 84.7 Percent of Total 89.9

I
Jan - Dec 1981 g ;

5
Atlantic Snb3de 43.8

" 4. j Anchevy 32.1.

Spot 6.3I

i Blue Crabs 2.2

T-Con or Hardbacle Shr. 1.7

'Blueback Herring 1.4

Rough Silverside 1.3 m

Spotted Hake 1.0

Atlantic Silverside 0.9

Star Drum 0.8

I'

| Percent of Totel 91.6
|

| E
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T ABLE 7.5 EXPANDED MONTHLY IMPINGEMENT DATA,
- JANUARY 1975 - DECEMBCR 1981.

.

I, JANutRY 1975 JANUARY 1976
SPECIES NUMAER WT. (KG) NUMPER WT. (KG)

. _______ ______ ________ ______ ________

BAY ANCHOVY 19921 39 5 519647 679.0
8LUE CRA8 9905 38.6 1240 2.0
CROAKER 3390 14.4 54907 351.3
FLOUNDER 22 2.0 1563 39.3
MENHADEN 39923 686 0 53357 1441.4

I MISC. SPECIES 65 20 . .

MULLET 301 28.3 917 55.6
OTHER FINFIsh 11882 63.7 98343 483.9
OTHER SHEll5ISH 2345 24 9 9101 .0I '

SHRIMP 19590 61.9 26289 97.6
SPOT 4011 60.7 23572 3n6.8
TROUT 374 6.3 2901 94.6

________ ____.___ ________ ..._____

TOTAL 1116A9 1028 3 791837 3515.5

8
JANUARY 1977 JANUARY 1978

SPECIES NUMRER WT. (KG) NUM9ER WT. (KG)I _______ ______ ___.____ ______ _ _ _ _ _ _ _ _ .

BAY ANCHOVY _539622 625.4 478302 874.6
BLUE CRAB 50972 110.3. .

CROAKER 55547 1381.3 56913 73.8
FLOUNDER 1308 43.6. .

I MENHADEN 1574074 12283 7 6892173 43567.3
. MISC. SPECIES . . . .

MULLET 5415 198 1 9572 129.6
OTHER FINFISH 2175'l 835.3 212656 1090.3I OTHER SHELLFISH 48t ? 2.3 53204 76.1
SHRIMP 8 *. . 2.3 68817 196 1

- SPOT 78833 1588.7 285253 3914.6

$ I.___ ___ . ____ _____ ..

TOTAL 2491648 17248.3 8139168 51049.7

I

I. -

1
|
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I|TABLE 7.5 (CONTINUED)
! )

Ii
I
'

| JANUARY 1979 JANUARY 1980
i SPECIES NUHRER WT. (KG) NUMBER 'w T . (KG)

j
------- ------. -------- ------ --------

l BAY ANCHOVY 473110 863.1 513879 1044.3
BLUE CRAB T4152 2n6.6 58456 108.0
CROAKER 18172 25 5 44672 97.7 |i |L FLOUNDER 2114 65.6 798 65.5
MENHADEN 118215 2076.3 837921 11515.3'

MISC. SPECIES 254 83 6 3.2 ;

HULLET 875 8.8 4515 15.1 E!
OTHER FINFISH 506042 747.9 191755 620.6 5
OTHER SHELLFISH 165764 799.0 26595 15.1 ,

'

SHRIMP 103807 667 1 39702 134.2 3
$ POT 65497 996.4 171190 2127.5 g'

| TROUT 1352 19.4 861 20.7
-- -- . --------. -------- . -------

| TOTAL 1529354 6484 0 1890350 15707.2

JANUARY 1941
'~

SPECIES NUMBER WT. (KG)
------- .,----- --------

RAY ANCHOVY 605997 698 3
BLUE CRAB 176 02 i

E
CROAKER 24132 165.4 E
FLOUNDER 207 32 8
MENHADEN 972927 11561 8

l MULLET 16616 740 9
~ EMISC. SPECIES . .

g
OTHER FINFISH 164489 893 3
OTHER SHELLFISH 26029 14 6 E;

I Sv9 IMP 941 3.4 g
$ POT 45542 591 1.

TROUT 1399 92 2
1 --------. --------

TOTAL 1858455 14794 0

L I
I
I
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" T ABLE 7.5 (CONTINUED)

I

] FEERUARY 1975 FEBRUARY 1976
J SPECIES NUMRER WT. (KG) NUMFER WT. (KG)

_______ ______ _ _ _ . . _ _ ______ ________

R3Y ANCH9VY 9982 16.6 136818 224.9
BloE CRAB 36071 143 8 76767 4n1.3
CROAKER 15274 48.0 41917 8)S.5

i FLOUNDER 56 12.0 973 a2.3
MENHADEN 30786 742.5 123184 24P7.5
MISC. SPECIES 42 12 31 10.0

i MULLET 2303 328.8 872 35.2
OTHER FINFISH 52143 305.0 71640 497.9
OTHER SHELLFISH 6111 S1.9 30P57 19.8
SHRIMP 18368 65 1 27519 116.0

i SPOT 3479 75.4 124479 1345.5
TROUT 217 16.0 2625 50.8

TOTAL 1 48 2 806 3 637087 60 6 7

i FEBRUARY 1977 FEBRUARY 1978
SPECIES NUMBER WT. (KG) NUMBER WT. (KG)
_______ ______ ________ _ _ _ _ _ _ - ________

RAY ANCHOVY 33740 54.2 *
. .

BLUE CRAB 168 0.5

I
. .

CROAKER 2184 7.4. .

FLOUNDER 1204 45.8. .

MENHADEN 332640 1713.0. .

E MISC. SPECIES . . . .

5 MULLET 54e8 212.3. .

OTHER FINFISH 123900 6P5.3. .

OlHER SHELLFISH 112784 44.8. .

SWPIMP . . . .

SPOT 7328 69.2. .

TROUT 1092 20.1. .

_ _ _ _ _ _ , , _ _ _ _ _ _ _ _ _ . ________. ________

TOTAL 620228 2792.6. .

!

!

l
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T ABLE 7.5 (CONTINUED)

R

FEBRUARY 1979 FEBRUARY 1990 3
SPECIES NUMBER WT. (KG) NUMBER WT. (KG) 3
------- ------ -------- ...... --------

BAY ANCHOVY 152642 223 9 277352 618.6
BLUE CRAB 1659 4.3 22430 33.4
CROAKER 1281 2.3 29964 55.1
FLOUNDER 217 12 0 75 P6.2
MENHADEN 17759 359.3 2395259 27328.9
MISC. SPECIES 93 0.4. .

MULLET 819 9.9 4643 201.3
OTHER FINFISH 18571 91 9 223775 1190.4
OTHER SHELLFISH 22841 99 17665 6.9
SH.11MP 588 31 7814 11.9
SPOT 1253 P6.2 57754 771.3
TROUT 266 6.8 2274 63.7

---.---- --------. -------- --------

TOTAL 217896 749.6 3044777 30328.1

FEBRUARY 1981
~ '

'3ECIES NUMBER WT. (KG) -

--_---- ------ .-------

RAY ANCHOVY 500343 858 5
BLUE CRAG 9405 48.5
CROAKER 9105 147.7 E
FLOUNDER 763 66 2 E
MENHADEN 2526412 22165.7
MISC. SPECIES . .

MULLET 3224 135.9
OTHER FINFISH 97662 874 3
OTHER SHELLFISH 26292 21.8
SHRIMP 1951 7.8
SPOT 125020 1374.7
TROUT 2070 59.6

g- , _ . . . - - . --------

TOTAL 5 ? 0 ^.0 4 7 25760.7 5
- . . _ . _ _

E

I

I
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. T ABLE 7.5 (CONTINUED)

I
l
I

!E MARCH 1975 MARCH 1976
;5 SPECIES NUMBER WT. (XG) NUMBER WT. ( P.G )

_______ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . ______ _____ __

ray ANCHOVY 35526 64 2 206894 375.8
'8LUE CRAB 22903 220 4 51189 671.5
CROAKER 70994 218 3 15012 3;7.9
FLOUNDER 261 17.0 373 P0.3,

| MENHA0EN 15908 621.9 3805 209.3
MISC. SPECIES 54 08 179 P0.8

|g' MULLET 284 29 2 326 4.7
,5 OTHER FINFISH 77572 639.8 32564 231.7
! OTHER SHELLFISH 2693 16 2 9006 17.2
I SHRIMP 18776 116 3 8331 43.8

SPOT 3490 108 3 9773 107.1
TROUT 476 43.0 163 4.3

_ _ _ _ _ _ _ _ . ________ ________ ________

TOTAL 248939 2095.4 337615 2014.4

MAQCH 1977 MARCH IQT8
SPECIES NUMBER WT. (KG) NUMRER WT. (KG)
_______ ______ ________ ______ ________

; RAY ANCHOVY 891426 1326 3 476168 813.9
BLUE CRAB 136232 123.3 121832 262.4I CROAKER 44586 1290.6 3666 19.5
FLOUNDER 1334 95.6 2685 1A4.6
MENHADEN 3752796 22132.5 1853834 8572.2

I MISC. SPECIES 181 74 5 . .

MULLET 7018 93 1 2592 194.1
OTHER FINFISH 324328 3295.7 4704^3 3253.5
OTHER SHELLFISH 127359 58 1 28318 11.8

~I SHRIHF 1247 5.7 . .

SPOT 214540 2505 1 46143 440.1
TROUT 9404 300.9 3191 102.7

II-
________ ________ ________ ________

TOTAL 5510451 31271.4 2974372 13854.8

I
e

g
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T ABLE 7.5 (CONTINUE 0)
'

I
4

MARCH 1979 MARCH 1980
SPECIES NUMBER WT. (KG) NUMBER WT. IKG)
_______ ______ ..______ ______ _ _ _ _ _ _ _ _ .

8AY ANCHOVY 57957 73 4 155566 362.3
BLUE CRA8 97066 515 5 114127 251.5
CROAKER 11122 25 48019 IPO.8
FLOUNDER 384 P3.0 543 18.6
MENHADEN 12227 284.5 576430 4011.4
MISC. SPECIES 8 6.2. .

MULLET 14399 0.5 1937 40.9 g
OTHER FINFISH 12724 68.9 65780 415.9 m
OTHER SHELLFISH 98471 37.0 41920 18.7
SHRIMP 308 1.4 11121 27.6 3
SPOT 535492 169 2 13E73 1A6.2 g
TROUT 15 0.5 574 ?8.6

TOTAL 840075 1 96. 1029798 55 8 7

_ . _ _ .. _ _.. _.

SPECIES NUMBER WT. (KG)
_______ ______ _ _ _ _ _ _ _ _ .

BAY ANCHOVY 382366 537.9
Bl.UE CRAS 26369 70.7 ,
CROAKER 590d 98.4 g

| FLOUNDER 589 44 0

L MENHADEN 353251 3411 8
MISC. SPECIES 260 3.9 E
MULLET. 577 P3 4 3

| OTHER FINFISH 141098 1186.9
OTHER SHELLFISH 32613 59.9 E
SHRIMP 3298 15 8 g
SPOT 331142 3794.7
TROUT 1469 31 5

_ _ _ _ _ _ _ _ . ________

h. TOTAL -1278934 9238.9

I
I

I:
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T ABLE 7.5 (CONTINUED)-

I
g APRIL 1975 APRIL 1976
g SPECIES- NUMAER WT. (KG) NtlMBER WT. (KG)

_______ _ _ _ _ _ _ . ________ ______ ________

bay ANCHOVY 54744 96.7 134040 248.5
BLUE CRAB 29994 368.6 8640 148.5
CROAKER 44052 123.2 1935 37.0

I FLOUNDER 564 29.4 105 2.1
MENHADEN 17892 283.3 2400 39.2
MISC. $PECIES 258 16.9 5565 950.7
MULLET 78 5.4 90 0.1I ,

OTHEP FINFiSb 50658 335 3 B070 45.1
OTHER SHELLFISH 8304 P6.5 1620 1.3
SHRIMP 5112 25.0 2325 22.3
SPOT 1806 37.7 1065 16.5
TROUT 72 1.9 75 2.0

________ ________ __u___._ ________

total 204534 1350.8 165930 1513.0
g

|
APRIL 1977 APRIL 1978

SPECIES NUMBER WT. (KG) NUMBER WT. (KG)
_______ ______ ________. _ _ _ _ _ _ - ________ ,

BAY ANCHOVY 295440 481.0 33240 189.8
BLUE CRAB 25635 466 3 193090 1245.2
CROAKER 51158 669.8 3110 40.6
FLOUNDER 1494 153.9 3910 215.2,

MENHADEN 1176908 7163.6 915250 38i2.9
MISC. SPECIES 1976 112 2 116840 7372.2
HULLET 653 0.4 loo 0.1
OTHER FINFISH 152576 1884 7 44160 1489.8
OTHER SHELLFISH 17716 10.7 3300 3.9
SHRIMP 480 34 90 0.5
SPOT 103620 1050.5 22c30 412.4
TROUT 6900 216.4 10000 338.9

_ _ _ _ _ _ _ _ . ________ ____ ___ ________

TOTAL 1834576 12212.9 1356110 15161.5

7 41 |
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T APLE 7.5 (CONTINUED)

I|

APRIL 1979 APRIL 1980 g
SPECIES NUHFER WT. (KG) NUH9ER dT. (KG) 3
----... ------. -------- ------ . . - . . . . -

BAY ANCHOVY 36360 62 1 200231 100.2
BLUE CRAB 61418 608 5 101490 611.4 i

CROAKER 3555 72 117496 265.0 1

FLOUNDEH 2296 31 5 191 9.7 1

MENHADEN 4''0 53.4 406211 1863.9 i

MISC. SPECIES 106 12.0 66 2.3
MULLET An3 0.5 137 1.1 g!!

OTHER FINFISH 17505 122 0 51949 312.5 3
OTHER SHELLFISH 9108 58 17816 10.7
SHRIMP 158 0.8 5237 15.6
So0T 15?43 28 6 10711 163.5 1

TROUT 215 8.3. .

..-- --- ----.--- -------- --- --._

TOTAL 150972 932 4 931750 3524.2

APRIL 981
SPECIES NUMBER WT. (KG) i

1.... -- . _ _ . . . --.-----

GAY ANCHOVY 35766 13 0
BLUE CRAB 16515 163.7 "
CROAKER 3480 59.8 N4FLOUNDER- 376 28.3
HENHADEN 100868 6P4 5
MISC. SPECIE 5 13148 56.6 g
HULLET 2625 18.5 5!
OTHER FINFISH 30438 225.2
OTHER SHEl.LFISH 11178 48.0
SHRIMP 1200 8.0
SPOT 28703 327 0
TROUT 45 16

--------- --------

TOTAL 244344 1594,2
. _ _ . _ _ . . . ._ _ _ _ _

-

I
I

I
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F TABLE 7.5 (CONTINUE 0)
L

i

j MAY 1975 MAY 1976
E SPECIES NUMBER WT. (KG) NUMBER WT. (KG)

_______ ______ __._____ ______ _ _ _ _ _ _ _ . .

BAY ANCHOVY 47555 85.6 51414 R4.5
BLUE CRAB 18117 571.8 10215 298.5
CROAKER 39723 58 9 14896 30.1

I FLOUNDER 322 8.5 62 9.9
MENHADEN 21354 358 2 17174 202.6
MISC. SPECIES 1964 16 7 7705 70.9

I MULLET 54 3.9 574 0.2
OTHER FINFISH 30674 119.7 12562 90.9
OTHER SHELLFISH 5568 11.8 2217 5.2
SHRIMP 2362 71 35077 87.5

I SPOT 14612 84 5 8029 36.1
TROUT 62 0.0. .

_ _ _ _ _ _ _ _ . ... _.... ________ ________

total 182305 1326.7 159987 826.4

MAY 1977 MAY 1978
SPECIES NUMBER WT. (KG) NUMBER WT. (MG)
. _ _ _ _ _ _ . ______ ______ _ ______ ________

BAY ANCHOVY 6227S 121 5 176833 449.7
BLUE CRAB 25571 854.6 89376 2464.2

I CROAKER 16109 22.1 95157 630.8
FLOUNDER 1023 37.7 4982 150.2
MENHADEN 535497 4965.3 493183 3346.5

I MISC. SPECIES 12141 298 1 382 98.9
MULLET 6509 2.9 2/3 0.1

i OTHER FltFISH 96480 344 5 159006 2027.9
OTHER SHtLLFISH AJ109 11.6 12866 17.1
SHRIMP 18658 25.0 464 4.1
SPOT 67906 189 8 116596 1454.9
TROUT 275 't . 4 2e716 Q30.0

_ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . ________

TOTAL 655553 6870.5 1195834 11604.4

7-43
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T ABLE 7.5 (CONTINUED)

I
MAY 1979 4AY 1980

SPECIES NUMBER WT. (nG) NUMAER WT. (KG)
------- ------ -------- ------ ---- ---

BAY ANCHOVY 190915 473 3 93568 103.1
RLUE CRAB 68713 1817.8 29303 499.9
CROAKER 590069 711.1 24048 79.7
FLOUNDER 10916 72.1 1698 14.5
MENHADEN 141700 1463 9 12516 118.2
MISC. SPECIES 259 15.0 225 3.9
MULLET 1346 21 55 2.3 g
OTHER FINFISH 127962 718 0 14050 92.9 m
OTHER SHELLFISH 32143 20 2 8912 4.9
SH9 IMP 92046 117 8 480 3.5 g
SPOT 445807 742 3 27141 55.6 g
TROUT 80 4.7 47 0.9

--------- -------- ------- - --------

TOTAL 1701956 6158 3 202043 1079.4

MAY 1981
SPECIES NUMBER WT. (KG)
--- -- ------ --------

ray ANCHOVY 10282 14.2
BLUE CRAB 6479 252.9 ,
CROAKER 155 41 g
FLOUNDER 238 15.5
MENHADEN 2025 20.4
MISC. SPECIES 4071 27 9 E
MULLET 444 0.2 E
OTHER FINFISH 5672 42 2
OTHER SHELLFISH 4484 22 5 g
SHRIMP 310 48 g
SPOT 1416 10 3
TROUT . .

g_ - - - - _ - _ . -------_.

TOTAL 35576 415 0
_

I
I
I
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T ABLE 7.5 (CONTINUED)
2

I
I, JUNE 1975 JUNE 1976

SPECIES NUMPER WT. (KG) NUMAER WT. (KO)
------- ------ -------- ....-- --------

BAY ANCHOVY 30830 53.5 132352 361.2
BLUE CRA8 24920 561 3 26652 548.2

.
CROAKER 14040 46.7 37674 102.6
FLOUNDER 1990 1 A .. I 828 46.1
MENHADEN 28250 741.0 39468 1639.7
MISC. SPECIES 520 7.0 2280 20.3

I HULLET 3060 4.5 180 0.4
OTHER FINFISH 16240 55.0 41160 148.1
OTHER SHELLFISH 1340 3.4 8028 12.7
SHRIMP 24980 AS.6 260166 1097.7I SPOT 14670 66.5 29424 96.6
TROUT 2160 3.7 125454 200.6

--------. -------- -------- --------

- TOTAL 162960 1646.3 753666 4244.2

JUNE 1977 JUNE 1978
SPECIES NUMBER WT: (KG) NUMBER WT. (KG)

.
------- ------ -------- ------ --------

RAY ANCHOVY 63178 118.7 48849 In6.5
BLUE CRAB 38$62 1408.8 48976 1971.0,I CROAKER T35704 431 1 67815 150.6
FLOUNDER 4040 54.0 1448 30.3
MENHADEN 277306 3295.0 3361M 1142.4

ig . MISC. SPECTES >3237 82.8 1519 55.9
3 HULLET 3509 5.4 182 0.4

OTHER FINFISH 69263 376.4 39427 2A0.3
OTHE'R SHELLFISH 5062 5.6 5388 3.0

|I Sh9 IMP 2006B3 1088 1 '85372 366.0
SPOT 169815 398 0 17114 75.4
TROUT 87597 213.8 43034 c4.7

; -------- -------- --------. ---. ---

TCTAL 1177956 7477.7 392742 4276.5
l

'I

.

i
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T ABLE 7.5 (CONTINUED)

r I
JUNE 1979 JUNE 1990 3

SPECIES NUMBER wY. (KG) NUMBER WT. (KG) 3
------ ..-- ---- . . -- --------

,... . - -

9AY ANCHOVY 209624 466.5 . .

BLUE CAAB 85427 3931 9 . .

CROAKER 432745 474.5 . .

FLOUNDER 10001 163 0 . .

MENHADEN 115031 445.6 . .

MISC. SPEclES 775 38 1 . .

gMULLET 1192 3.3 . .

gOTHER FINFISH 83568 303 1 . .

OTHER SHELLFISH 23069 13.9 . .

-SHRIMP 397777 1992 6 . .

SPOT 170168 366.6 . .

TROUT 48305 59.6 . .

-------- ---- -- . -- . . ------

TOTAL 1577682 8808.7 . .

JUNE 1981
SPECIES NUMBER WT. (KG)

- - . - - . -- .---
-- .--

RAY ANCt VY 9655 13.4
BLUE CRAB 226R6 1004 1
CROAKER 897 10.5
FLOUNDER 443 17 0
MENHADEN 1611 12 7
MISC. SPEClES 2473 25.B g
MULLET 472 0.5 g
OTHER FINFISH 12254 63 9

OTHER SHELLFISH 7726 18.7
SHRIMP P '. 4 3 22 1
SPOT 3287 11 7
TROUT 24751 32 3 g--- . ----- .

TOTAL- 88398 1232.7 W

I
I

I
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TABLE 7.5 (CONTINUED)

.I

I JULY 1975 JULY 1976
SPECIES NUMPER WT. (KG) NUMEER WT. (KG)
--_-__. __.--- ...--__. ...___ ---.....

BAY ANCHOVY 15624 24 1 45031 87.1
BLUE CRAB 49999 908.0 10293 3?0.4
CROAKER 12119 62.8 23624 115.9

I FLOUNDER 1031 45.0 2370 141.8
MENHADEN 26784 848.7 74247 3385.1
MISC. SPECIES 11473 65.1 959 79.4

I MULLET 424 23 606 2.5
OTHER FINFISH 22978 124.0 58938 190.8
OTHER SHELLFISH 18538 31.3 9458 12.8
SHRIMP 116944 504 2 173000 699.0

5 SPOT 12543 61 2 17818 c4. 9
TROUT 22535 47.9 83842 170.3

> . _ - - _ _ _ . ...----- -------- ---__---

TOTAL 310897 2724.6 500186 5250.0

JULY 1977 JULY 1978
SPECIES NUM8ER UT. (KG) NUMBER WT. (KG)
_ --__. ------ ---_ -_. ------. --- ----,

pay ANCHOVY 16120 28 6 83096 193.0
BLUE CRAB 3255 209.6 117800 2299.4

I CROAKER 2108 11 0 60667 391.8
FLOUNDER 1147 1A9 1 7983 275.2
NENHADEN 69347 2280.7 138671 4941.6

I MIEC. SPECIES 7192 62.0 9758 114.~
MULLET 7686 23.5 1891 6,6
OTHER FINFISH 15624 132.9 119412 614.4
OTHER SHELLFISH 23653 48,0 92520 49.5I SHRIMP 29791 171.5 223123 1370.5
SPOT 9466 35.5 45260 257.2
TROUT 4278 17.1 1136o2 528.8

I _.. __ - - - - - _ _ _ - . -------- - - - _ _ . . .

TOTAL 189689 3215 5 1013843 10962.6

I
I
I
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T ABLE 7.5 (CONTINUED)

I
JULY 1979 JULY 1990 E

SPECIES NUM9ER WT. (KG) NUMBER WT. (KG) g
... .. __.... . ..... .__._. .._ .. .

RAY ANCH0vY 61386 121 2 3825 2.6
.

BLUE CRAB 22551 1274.3 15636 346.0 l

CROAKER 18303 67.1 874 7.8
FLOUNDER 2005 06.0 589 22.2

,

1

'

MENHADEN 29906 1579 2 2040 "i 8 . 0
MISC. SPECIES 465t)6 144.7 7552 72.0
HULLET 794 4s7 2896 7.1 3|
OTHER FINFISH 44628 205 7 20162 75.3 5I
OTHER SHELLFISH 33068 21.7 22890 18.6 !

SHRIMP 56992 496.7 21557 159.2 1

SPOT 24610 108.2 4966 16.6 i

TROUT 58425 131.7 7093 13.2
_____.. __. . . ....____ . . . _ _ _ .

TOTAL 399174 4251.2 110080 778.6

JULY 19 til
'

SPECIES NUMBER WT. (KG)
..____ ... . .........

BAY ANCHOVY 7378 91
8LUE CRAB 26391 817.5 "
CROAKER 2652 21 0

U-FLOUNDER 1295 99.3
MENHADEN $122 47.0
MISC. SPECIES 3890 56.6 3
MULLET 2822 11 8 5
OTHER FINFISH 22340 191 6
OTHER SHELLFISH 21002 40 1
SHRIMP 19220 278.4
SPOT 5173 20.8
TROUT 8319 21 6

_ _ _ _ _ _ _ _ , ____ ..

TOTAL 131504 1614.8

I
I
I
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I
T ABLE 7.5 (CONTINUED)

I
I AUGUST 1975 AUGUST 1976

SPECIES NUM9ER WT. (nG) NUMAER nT. (KG)
_______ ______ ________ ______ ________

BAY ANCH0vY 17879 18.4 11885 26.5
BLUE CRAB 51252 2173.7 30107 717.6
CPOAKER 20932 63.1 3119 14.9

I FLOUNDER 1303 60 2 676 46.8
MENHADEN 3122 143 1 27348 1029.2
MISC. SPECIES 5921 45.9 5134 93.4
MULLET 1465 15.8 1693 7.7I OTHER FINFISH 35140 215 1 91185 371.9
OTHER SHELLFISH 1842 4.9 17844 78.8
SHPIMP 263844 665.3 158100 722.8
SPOT Se53 46.9 15581 94.9
TROUT 53223 99 5 20045 78.3

_ _ _ _ _ _ _ _ . ________ ________ ________

TOTAL 4o1576 3571 8 382717 3282.8

AUGUST 1977 AUGUST 1978
SPECIES NUMBER WT. (KG) NUMSFR WT. (KG)
_______ ______ ________ ______ ________

BAY ANCHOVY 4963 4.5 15654 16.3
BLUE' CRAB 9242 344.4 207599 2268.5

I CROAKER 744 81 4325 41.9
FLOUNDER 1036 82 1 2825 100.9
HENHADEN 1419 76 2 14194 917.8

I MISC. SPECIES 5914 58.4 9719 90.9
HULLET 1250 12.7 430 3.5
OTHER FINFISH 42574 197.9 121870 791.0
OTHER SHELLFISH 21431 40 2 46268 77.1I SHRIMP 25204 196 2 43653 237.4
SPOT 1166 7.4 6405 56.1
TROUT 34S 4.4 25575 99.1

I ________ ________ _ _ _ _ _ _ _ _ . ________

TOTAL 115288 1032 5 498522 4720.5

I
I
I
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T ABLE 7.5 (CONTINUED)

I
AUGUST 1979 AUGUST 1900 E

SPECIES NUMBER WT. (KG) NUMBER WT. (KG) m
....._. ------ --....-- -- ... ---.....

BAY ANCHOVY 48245 75 1 19392 8.1

BLUE CRAB 21471 1224 2 23600 1220.7
CROAKER 6015 45.9 796 13.3
FLO'.iNUER 650 60 8 828 55.9
MENHADEN 35031 2322 9 3849 167.9
MISC. SPECIES 16357 116.2 6722 19.1
79 LET 1237 -81 4442 22.1
OTHER FINFISH 66902 278 4 43660 106.1
OTHER SHELLFISH 22079 19 1 16566 P5.5 ,

5HRIPP 40406 295.4 57959 579.3 g I
SPOT 8037 124.3 2732 78.6 g'
TROUT 9169 33 3 3935 14.7

........ ........ . . . . . _ _ _ . ...___ .

TOTAL 275599 4603.7 184481 2371.3

AUGUST 1981
SPECIES NUMBER WT. (KG)

,

....... ...... ...--...

BAY ANCHOVY 1217 1.0
BLUE CRAB 14872 425.5 "

|CROAKER 1248 31.'e
FLOUNDER- 1124 80 1

-

MENHADEN 26939 409.4
MISC. SPECIES 861 9.4 E
MULLET 5487 27.4 5
OTHER FINFIsa 16562 208.3
OTHER SHELLFISH 620B 30.4 g
SHRIMP 24996 403.9 g
SPOT 4852 54.0
TROUT 6038 'd.a

.___..__ . . _ _ _ _ _ .

TOTAL 110364 1692 4

I
I
I
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TABLE 7.5 (CONTINUED)

I
- I

SEPTEMBER 1975 SEPTEMBER 1976
SPECIES NUMBER WT. (KG) NUMBER W1. (KG)
------- ------ -------- ------ --------

BAY ANCHOVY 21636 21.2 30055 33.5
BLUE CRAB 39098 1778.0 22135 1077.0
CROAKER 1156 18 5 518 18.2I FLOUNDER 236 22.1 608 56.4
MENHADEN 7031 226 5 3998 242.2
MISC. SPECIES 7962 76.9 3840 48.2

I HULLET 369 6.4 1620 10.7
OTHER FINFISH 41625 213 3 67333 356.3
OTHER SHELLFISH 9887 64.4 14401 1.4.6
SHRIMP 132777 849 0 189098 1140.4I SPOT 762 6.9 2430 67.8
(ROUT 21781 49.9 5108 18.4

-------- -------- -------- --------

TOTAL 284320 3333 1 341154 3113.7

I SEPTEMBER 1977 S;.PTEMRER 1978
SPECIES NUMBER WT. (KG) NUMEER WT. (KG)
------- ------. -------- ------ --------

84Y ANCHOVY 13600 15.6 10o20 12.2
BLUE CRAB 22250 702 9 42443 1421.6I CROAKER 230 2.6 270 4.2
FLOUNDER 1670 10 '( . 3 488 36.5 *

MENHADEN 2400 153.6 7320 527.6

I MISC. SPECIEC 1620 14.8 5385 60.6
MULLET 110 4.4 293 6.5
OTHER FINFISH 48850 0/03 50099 201.6
OTHER SHELLFISH 13910 21 5 9115 10.0I SMRIMP 30170 167.7 28200 152.9
SPOT 840 9.6 450 15.0
TROUT 1260 43 1965 7.0I -------- -------- -------- --------

TOTAL 13691- 1474.6 156948 2455.7

I
I
I
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I

T ABLE 7.5 (CONilNUED)

I
SEPTEMBER 1979 SEPTEMBER 19R0 g

SPECIES NUMBER WT. (KG) NUPeER WT. (KG) 3
------ -------- ------ --------

-------

BAY ANCHOVY 25450 42 8 65736 32.0
BLUE CRAB 360073 7896 5 29E62 llP5.4

CROAKER 12887- 122 0 294 3.6

FLOUNDER 6466 238 0 166 7.5

NENHADEN 16R39 250 7 7770 3P5.1
MISC. SPECIES 147 50 2 9138 97.3

MULLET 353 17 544 3.2 g
OTHER FINFISH 135981 626.6 43908 200.5 E
OTHER SHELLFISH 15341 12 4 19488 17.6
SHRIMP 243815 961 5 52998 545.2

SFOT 13489 91 9 726 7.3

TROUT 89633 249.4 936 4.2
-------- -------- ------- . ---- ---

TOTAL 920074 10543 7 231318 2328.9

~

SEPTEMAER 1981
SPECIES NUMPER WT. (KG)
------- ----- . --------

RAY ANCHOVY 2616 18
BLUE CRA8 15234 699.4 "
CROAKER 402 17 3 I
FLOUNDER 480 35 5
MENHA0EN 3000 51.0
MISC. SPECIES 228 0.9
MULLET 300 12
OTHER FINFISH 14418 115 6
OTHER SHELLFISH 3A*6 2.0
SHRIMP 10044 35.0

SPOT 534 8.2-

T900T 2670 53
-------- ......--

TOTAL 53062 973.2

4

.

I
I
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T ABLE 7.5 (CONTINUED)

I
-| OCTOBER 19i5 0CTOBER 1976
W SPECIES NUMPER nT. (KG) NUMBER wi. (KG)

_______ ______ _______.. ______ ________

BAY ANCHOVY 48277 57.4 46606 55.5
BLUE CRAB 135429 32A2.5 6829 156.5

.
CROAKE9 1106 57.9 39 0.7
FLOUNDER 1322 99.7 86 22.5
MENHADEN 3679 99.4 360 P2.5
MISC. SPECIES 145 41.4 24278 100.0

I MULLET 310 95 298 15.9
OTHER FINFISH 75574 309 1 389149 1104.1
OTHER L1ELLFISH 4392 41.7 22006 P2.1

,

SHRIMP 166553 1060.0 65903 579.6I SPOT 1519 Ti.9 650 21.5
TROUT 20285 56 5 729 3.9

T'T*.i 458591 5187 0 556933 2083 8

OCTOBER 1977 OCTOBER 1978
SCECiEF. NUMBER WT. (KG) NUMBER WT. (XG)

I.
___.___ ______ ________ ______ ________

RAY ANCHOVY 44764 48.6 27720 35.7
BLVI CRAB 19360 505.2 '34745 937.2

.

,; CRO1KER 23 08 248 6.0
FLOUNDER 403 38.0 490 47.9
MENHADEN 2005 71.4 29438 1730.1

I HISC. SPECIES 10184 49 6 7471 51.1
MULLET ' 280 5.8 794 12.5
OTHER FINFiSH 52940 286.5 26241 227.3
OTHER SHELLFISH 26103 19 2 38168 40.3

'I- SHRIMP 38316 316.8 19288 170.5
EPOT 535 5.3 781 P7.2
TROUT 1403 61 515 18.8I TOTAL 196396 1353.3 185799 3274.6

I-

I
.

*
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I
I

T ABLE 7.5 (CONTINUED)

I
OCTOBER 1979 OCTOBER 1960

SPECIES NUMBER WT. (KG) NUMBER wi. (KG)
....... ...... ----_... ______ ........

9AY ANCH"vY 329278 528.6 166223 72.4

RLUE CRt'3 181001 2687 2 26845 316.8
CRooKER 2638 78.8 345 78.7 g
FLOUNDE,: 4169 318 2 222 18.3 g
MENHADE'l 58001 693 1 943 45.0
MISC. S;ECIES 4S87 86 1 26523 111.7
MULLET 768 14.9 660 15.3
OTHER FINFISH 146257 784.0 66438 3P9.0
OTHER SHELLFISH 10748 11 7 23340 47.6
SHRIMP 141871 1051 2 100754 870.2 g
SPOT 5626 56.3 1026 22.5 3
1 ROUT 55259 153 5 1664 13.3

TOTAL 9 0203 6463 6 54 85 90 8

OCTOBER 1981
SPECIES NUMBER WT. (KG)
----... ._ ._- _---.. -

RAY ANCHOVY 3061 24
BLUE CRAB 26025 379.5 m

gCROAKER 23 0.7
FLOUNDER 70 11 3
MENHADEN 1721 42 8
MISC. SPECIES 4658 29.8
MULLET ~12 6.7
OTHER FINFISH 9655 135 5
OTHER SHELLFISH 7007 55 g
SHPIMP 10137 38 1 3
SPOT 147 7.9
TROUT 117 18

_ _ _ . . _ _ _ . ________

TOTAL 63133 662 0
-

I
I
I'
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I
T ABLE 7.5 (CONTINUED)

I
I NOVEMBER 1975 NOVEMBER 1976

SPECIES NUMAER WT. (KG) NUM8ER wT. (KG)
...... . .... ........ ...... .__ ___.

R A )' ANCHOVY 154145 183 0 187590 RP2.3
BLUE CRAB 18970 460.9 4230 23.0 <

CROAKER 631 25.3 1560 4.4
FLOUNDER 36 2.6 . .

MENHADEN 976 11 3 2170 67.9
MISC. SPECIES 1756 18 1 1350 14.3
MULLET 2142 31 1 270 12.6
OTHER FINFISH 17819 90.8 115440 312.6
OTHER SHELLFISH 5344 3.8 22020 117.1
SHRIMP 58838 358.7 183060 500.0I SPOT 179 11.1 7920 94.4
TPOUT 1107 7.6 6630 44.4

TOTAL 261943 1204 3 532440 1503 0

I NOVEMBER 1977 NOVEMBER 1978
SPECIES NUMRER WT. (KG) NUMBER WT. (KG)
. . ... . .... ..... . .... .. .....

BAY ANCH0vY 2643A3 475.4 20678 31.0
BLUE CRA8 48177 493.7 20903 228 7I CROAKER 1160 14.9 83 3.3
FLOUNDER 1566 75.7 763 27.3
MENHADEN 65811 915.4 43350 2161.2

I MISC. SPECIES 2194 16.6 6A25 25.1
HULLET 560 20 5 773 19 2
OTHER FINFISH 116132 881 1 49668 314.7
OTHER SHELLFISH 42194 240.4 38109 48.6I- SHRIMP 80828 337.5 7298 A6.8
SPOT 57771 800 3 300 21.9
TROUT 31160 165 1 128 11.9

_ _ . . . . _ _ _ . . . ......_. . _.

TOTAL 711936 4437 1 188378 2969.9

I
I
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T ABLE 7.5 (CONTINUED)

|

l
1

E!NOVEMBER 1979 NOVEMBER 1940
SPECIES NUMRER WT. KG) NUM7ER WT. (KG) 3 |'

j___.___ ______ ... ___. ...... ________

BAY ANCH0vY 1060935 1937 1 343344 223.4 )
BLUE CRA9 68483 432 6 21056 165.8 |

CROAKER 3725 41 6 2689 4.5 i

FLOUNDER 533 126.6 102 16.1 ;

MENHADEN 32085 448 5 4805 41.7
MISC. SPECIES 9368 43.9 42414 112.1 1

MULLET 443 7.2 1212 19.7 E
OTHER FINFISH 168664 811.8 101400 626.2 5'
OTHER SHELLFISH 19899 19 1 42641 144.6
SHRIMP 100276 545 1 48475 311.8
SPOT 4290 107.6 676 18.2
TROUT 10845 77.0 433 3.8

..___-.. _ _ _ _ _ . . . . .._____ ----___-

TOTAL 1479556 4598 1 609247 1717.9

~ '

NOVEMBER 1991
SPECIES NUMBER WT. (KG)
.._____ ..... ........

BAY ANCHOVY 520388 432 3
BLUE CRAB 24488 147 3 *
CROAKER 293 13 3 5FLOUNDER . .

MENHADEN 2423 77.9
MISC. SPECIES 15465 61.8 g
MULLET 2445 26.6 g
OTHER FINFISH 111499 807.7
OTHER SHELLFISH 16913 11 0
SHRIHP 11821 129.8
SPOT 1035 11.2
TROUT 428 9.9

. . . . _ _ _ . . ________

TOTAL 707198 1728.8

I
I
I'
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TABLE 7.5 (CONTINUED)

-

I- DECEMBER 1975 DECEMBER 1976
SPECIES NUMPER wT. (KG) NUMBER wT. (KG)
_______ ______ ________ ______ ________

8AY ANCHOVY 182283 283.9 269390 306.8
BLUE CRA8 12509 107.2 744 2.0
CROAKER 9119 2a5.1 14539 348.4I FLOUNDER 31 65 419 1?.3
MENHADEN 1920 61 2 193921 2384.8
HISC. SPECIES 377 19 203 0.9

I HULLET 2161 46 2 2170 117.2
OTHER FINF15H 148794 444.0 235300 751.2
OTHER SHELLFISH 2314 32 10635 45.2
SHRIMP 71065 334 8 43912 146.9

I_
' TROUT 1358 15.9 10324 IP3.0
SPOT 2180 54 2 78182 1380.8

________. ________ ________ ________

TOTAL 434111 1644 0 859739 5749.5

DECEH9ER 1977 DECEMBER 1978
SPECIES NUM9ER WT. (KG) NUM9ER WT. (KG)
_______ ______ ________ ______ ________

8AY ANCHOVY 1430359 2329.0 1015134 1688.6
BLilE CRAB 85410 422.9 136346 540.7I CROAKER 616 55 1984 15.4
FLOUNDER 1353 83.4 1418 105.2
MENHADEN 1160527 6455.7 157224 2261.4
MISC. SPECIES 178 12.0 19600 81.8
MULLET 11619 243 0 5611 43.6
OTHER FINFI;H 276139 1121 6 477800 2028.2
OTHER SHELLFISH 25649 54.0 224o14 746.2I SHRIMP 37020 147.9 75113 546.9
SPOT 90219 1016 0 P0685 368.0
TROUT 16127 243.8 1558 00.6

- I
________ _ _ _ _ _ _ _ _ . ________ ________

TOTAL 3135166 12134.8 2137387 8456.6

I
|
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TABLE 7 5 (CONTINUE 0)

I
DECEMBER 1979 DECEMBER 1940 g

SDECIES NUMPER WT. (KG) NUM9ER WT.- (KG) g
__...__ ..._.. ........ ...... ........

RAY ANCH0vY 388715 733 3 800400 440.7
BLUE CRA8 39629 84 3 9870 49.4
CROAKER 9529 44.0 6743 21.4
FL0tJN0ER 663 39 2 37 16.9
"ENHADEN 183039 3399 1 28109 491.4
MISC. SPECIES 62 01 2769 9.5
MULLET An86 42.5 3560 Pl.4 g
OTHER FINFISH 379617 1179.4 195447 641.7 3
OTHER SHELLFISH 13392 9.3 62767 175.6
SHRIMP 40049 162.3 29654 176.5
SPOT 50353 806 3 17705 277.6
TROUT 5374 44 2 1105 14.0

...__-__ ---.___. .__..... -__.----

TOTAL 1114558 65da.0 1148166 2406.1

DECEMBER 1991
SPECIES NUH5ER WT. (KG)
___.__. ______ __....__

BAY ANCHOVY 1034345 809.6
BLUE CRAB 21252 55.7

8
CROAKER 3180 77 1

IFLOUNDER 198 19.6
MENHADEN 253219 2215.5
MISC. SPECIES 9385 45.8 g
MULLET 5983 68.' E
OTHER FINFISH 298121 1180 3
OTHER SHELLFISH 113533 66.5
SHRIMP 16201 109.5
SPOT 65799 882.8
TROUT 1648 31 4

..._____ ________

TOTAL 1822964 5562.2

I
I
I
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I T ABLE 7.5 (CONTINUEL?

I
TOTALS TOTALS

1975 1976
SPECIES NUMBER wT. (KG) NUMBER WT. (KG)
_ _ _ _ . . . - ...... ..____._ ._____ ._______

BAY ANCHOVY 638404 944 1 1821682 2745.6
BLUE CRAB 439167 10614.8 249091 4376.5

I CROAKER 232446 1022.1 209740 2216.9
FLOUNDER 8034 323.1 8063 469.8
MENHAnEN 197625 4843 1 541632 13061.4
MISC. SPECIES 30537 293.8 51529 1358.9I HULLET 12951 511 4 9616 2a2.8
OTHER FINFISH 581099 2914.8 1221684 4544.5
OTHER SHELLFISH 68728 284.0 156593 370.8
SHRIMP 899214 4133.9 1172780 5322.3
SPOT e4904 685,3 318923 3652.9
TROUT 123588 348 2 257958 790.6

I _______. ___..... _______. .....,..

TOTAL 3296697 26918.6 6019291 39103.0

TOTALS TOTALS
1977 1978

1. - I _I. .__ _ ..

I BAY ANCHOVY 3626130 5574.6 2430339 4515.5
BL.3E CRAB 413694 5531.7 974250 13749.7
CROAKER 405985 3837.8 296422 1345.3
FL0 ENDER 15066 916.8 29004 1212.9I MENHADEN 8618170 59763.6 10915895 74764.0
MISC. SPECIES 46787 771 0 177499 7910.9

- MULLET 44611 609.8 28089 618.7
0THER FINFISH 1412477 9626.9 1945182 12924.3
OTHER SHELLFISH 321048 511.6 6A4934 1128.4

, - SHRIHP 463271 2468 1 551418 3061.7
SPOT 814731 7606 2 568945 7112.0
TPOUT 173599 1511.0 257354 3186.0

_ _ _ _ _ _ . . .... ___ ________ ________

! g TOTAL 16355569 98729 1 18859331 131569.4
-g!

I

|I
|I
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I

. T ABLE 7.5 (CONTINUED)
!

TOTALS TOTALS E
1979 1980 3

SPECIES NUMPER WT. (KG) NUMBER WT. (KG)
______ ....____ _____. ..._____.._____

BAY ANCH0vY 3034617 5600.4 2569516 3247.7
BLUE CRAB 1081643 20703.7 452375 48n8.3
CROAKER 1110051 1622.5 295940 777.6

FLOUNDER 40414 1246 0 5930 251.4
MENHADEN 764153 13876.5 4275853 46016.8
MISC. SPECIES 78421 514.6 95516 367.7 3
MULLET 27025 104.2 29351 349.5 g
OTHER FINFISH 1708021 6027.7 1008324 4771.1
OTHF.R SHELLFISH 466123 979 1 300600 4A5.8
SHRIMP 1218143 6255.0 375751 2855.0
SPOT 1339765 3623.9 3n8502 3564.9
TROUT 278723 820 1 19137 145.4

________ ________ ... _.__ ...__...

TOTAL 11147099 61373.7 9736795 67701.2

I
TOTALS

1981

2:ss!!! "r":E" :I_!:21 I>

a "" BAY ANCH0vY 3113466 3411.5 $BLUE CRAB 209892 4065.0
CROAKER 51469 646 5,

FLOUNDEd 5783 449 6 g
MENHACEN 4250608 40639.5 g
MISC. SPECIES 59439 318 5
MULLET 41507 1061 5
OTHER FINFISH 92420B 5924.8
GTHER SHELLFISH 276831 341 0
SHRIMP 102222 1056.6
SPOT 613450 7054.4
TROUT 49004 300.0

________ ..______

TOTAL 9697879 66268.9

_

l---_-__-___________--.I
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TABLE 7.6 95EP IMPINGEMENT JANUARY 1975 - DECEMBER 1981

MEAN PUMPING RATE IN CUBIC METERS PER SECOND.

I MONTH 147s 1976 1977 1978 1970 1980 1981
_____ ____ .. . ____ ____ ____ ____ .

JANUARY 21.3 29.3 53.4 53.5 45.4 56.4 6?.6

FEBRUARY 22 6 29.9 45 2 46.9 31 3 64 8 56.3

MARCH 24.8 27 1 57.0 61.6 22 5 28.0 An.9

APRIL 24.6 22 7 46.1 61 3 28.6 29.1 39.5

MAY 24 0 19 8 52.5 61 6 49.6 24.1 26.0

Ji:NE 24.0 33.1 49.6 50.8 54.9 16.0 20.1

Jilly 23.3 37.0 60.6 65.5 63.3 23.9 54.7

AUGUST 25.1 40.6 60.9 66.3 66 2 33.1 29.3

SEPTEMBER 24.4 1 44.2 47.4 44.0 52.9 42.2
'

OCTOBER 33.6 38.9 33.5 62.3 64.8 55.2 56.3

NOVEMBER 35.9 31.7 35.2 51.0 54 1 62.2 60.6I
DECEM5ER 34.0 42.6 42.7 62.1 53.2 56.9 62.6

I

I
I
I
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TABLE 7.7 Results of ANOVA and Duncan's finitiple Comparison for Organisms Impinged
January 1975 '- December 1981 (Numbers per million cubic meters of water entrained)

Source Bay Anchovy Blue Crab Atlantic Croaker

Year * * **

Duncan's MR 79 76 80 77 75 78 81 79 75 78 80 77 16 81 75 79 76 80 77 78 81

!!onth *** * ***

Duncan's MR 12 1 3 11 4 2 5 6 10 7 9 8 3 4 6 9 10 5 8 11 7 12 2 1 651 3 4 2 7 12 8 11 9 10

-

Log X 2.86 2.35 1.73

S 0.164 0.296 0.306

R 0.701 0.397 0.6 5

Contrast Year NS NS **

NS - Not. Significant p >.05
* - .01 < P $ .05 ;

** - .001 < P $ .01
*** - P $ .001

i

i
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TABLE 7.7 (Cont'd) ,'

'

Source Flounder Atlantic Menhaden Mullet

Year ** * NS

Duncan's MR 79 78 77 75 76 80 81 78 77 79 80 81 76 75 77 81 80 79 75 78 76

Month *** *** ***

Duncan's MR 675843921 10 12 11 1 2 3 4 12 5 6 7 8 11 9 10 12 2 1 3 8 7 6 11 5 4 9 10

C

Log X 0.871 2.53 1.06

S 0.134 0.456 0.158

R 0.491 0.599 0.469

Contrast Year NS NS NS
.

NS - Not Significant p >.05
* .01 < P < .05
** - .001 < P $ .01
*** - P $ .001

. -

N
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TABLE 7.7 (Cont'd)
,

Seatrout
Source Shrimp Spot

* NS***Year

|

Duncan's MR 76 75 79 SO 77 78 81 79 77 76 78 80 81 75 77 78 76 79 75 81 80

*********Moath

Y Duncan's MR 6 9 7 8 10 11 12 1 5 2 3 4 315612247811910 6 7 8 9 12 1 10 11 2 3 4 5

$

1
.

1.99 1.40|

| Log X 2.21

|- S' O.296 0.318 0.439,

R 0.697 0.628 0.517

| *
l *** NS

Contrast Year

NS - Not Significant - p >.05
* - .01 < P < .05

^

*** - P < .001 ~ .01
** - .001 < P <

(
l

-

t

*

1
1
1
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1ABLE 7.8 NUMBER OF BAY ANCHOVY
IMPINGED PER MILLION CUBIC METERS OF WATER ENTRAINED
DURING EACH HONTH, JANUARY 1975 TO DECEMBER 1981.

1976 1976 1977 1978 1979 1980 1981
----- ------ ------ ------ ---- - ------ ------

J ant l AR Y 349.2 6612.9 3774.4 3335.2 3888.5 3402.7 3615.0y

& FEBRUARY 182.6 1825.8 297.1 2016.3 1708.7 3671.7.
* HARCH 534.9 2847.9 5843 1 2645.2 959.7 2071.3 3491.8

APRIL 858.6 2278.2 2469.9 524.2 489.7 2651.7 452.7
MAY 739.8 969.4 442 5 1072.2 1438.3 1293.4 147.6
JUNE 445.6 21?7.3 491 5 371.2 1472.8 128.2.

JULY 250.4 454.9 99.3 473.8 361.8 59.7 50.4
AUGUST 265.9 109.2 30.4 88.1 272.0 218.7 15.5 ,

SEPTEHHER 342.1 210.3 118.8 08.9 223.1 479.1 23.9
OCTORER 536.4 447.8 498 3 166.0 1896.9 718.8 20.3
NOVEMBER 1657.2 22P,2.7 2894.9 156.4 7567.1 2129.9 3312.7
DECEMBER 2002.3 2359.0 12505.6 6107.3 2727.7 5268.1 6170.6

f



- _ _ _ _ .

1

.

T ABl.E 7.9 NUMBER OF BLUE CRAB
IMPINGED PER MILLION CUB 1C METERS OF WATER ENTRAINED
OURING EACH MONTH, JANUARY 1975 TO DECEMBER 1981.

1975 1976 1977 1978 1979 1980 1981
---------- - ------

--------- --------------

JANUARY 173.6 15.8 0.0 355.4 609.5 3R7.1 1.0

7 FEBRUARY 659.7 1024.5 1.5 21.0 138.2 69.0
.

g; MARCH 344.8 704.6 893.0 738.9 1607.4 1519.5 240.8

APRIL 329.2 146.9 214.3 649.2 827.2 1344.1 209.0

MAY 281.8 192 6 181 7 541.9 517.7 453.5 93.0

JUNE 400.6 310.9 300.0 372.1 600.2 301.2.

JULY 785.2 104.0 20.1 671.6 132.9 244.1 130.3

AUGUST 762.4 276.6 56.7 1168.3 121.1 266.1 189.4

SEPTEMBER 61H.2 155.5 194 3 345.4 3155.8 215.5 139.2

OCTOBER 1504.9 65.6 215 5 208.1 1062.7 181.6 172.5

NOVEMBER 203.9 51.5 527.5 158.1 488.5 130.6 155.9
'

DECEMBER 137.4 6.5 746.7 820.3 278.1 64.7 126.8

M M M M M M M M M M M M M M M M- M

.
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TABLE 7.10 NUMBER OF CROAKER
IMPINGED PER MILLION CUBIC METERS OF WATER ENTRAINED
OURING EACH MONTH, JANUARY 1975 TO DECEMBER 1981.

1975 1976 1977 1978 1979 1980 1981
______ ______ ______ ______ ______ ______ ______

7 JANUARY 57.8 698.7 388.5 396.9 149.4 295.8 144.0 ,

O FEBRUARY 279.4 559.4 19.2 16.9 184.6 66.8.

HARCH 1068.8 206.6 292.3 22.2 184.2 639.3 53.9

APHIL 690.9 32.9 427.7 19.6 47.9 1820.9 44.0

HAY 618.0 280.9 114.5 577.0 4445.4 372.2 2.2

JUNE 225.7 439.5 1813.2 515.3 3040.5 11.9.

JULY 194.2 238.7 13.0 345.9 107.9 13.6 18.1

AUGUST 311.4 28.7 4.6 24.3 33.9 9.0 15.9

SEPTEMBER 18.3 3.6 2.0 2.2 112.9 2.1 3.7

OCTOGER 12.3 0.4 0.3 1.5 15.2 2.3 0.2

NOVEMBER 6.8 19.0 12.7 0.6 26.6 16.7 1.9

DECEMHER 100.2 127.3 5.4 11.9 66.9 44.2 19.0

.

. . _ _ _ _



T ABLE 7.11 NUMBER OF FLOUNDER
'!MPINGED PER MILLION CURIC METERS OF WATER ENTRAINED
OURING EACH MONTH, JANUARY 1975 TO DECEMBER 1981.

1975 1976 1977 1978 1979 1980 1981
------ ------ ------ ------ ------ ------ ------

JANt1ARY 0.4 19.9 0.0 9.1 17.4 5.3 1.2

FEBRUARY 1.0 13.0 10.6 2.9 4.6 5.6w .

E MARCH 3.9 5.1 8.7 16.3 6.4 7.2 5.4
APRIL 8.8 1.8 12 5 24.6 30.9 2.5 s.8
MAY 5.0 12 7.3 30.2 82.2 26.3 3.4
JUNE 31.3 9.7 31 4 11.0 70.3 5.9.

JULY 30.9 23.9 7.1 45.5 11.8 9.2 8.8
AUGUST 19.4 6.2 6.4 15.9 3.7 9.3 14.3
SEPTEMBER 3.7 4.3 14.6 4.0 56.7 1.2 4.4
OC10RER 14.7 0.8 4.5 2.9 24.0 1.5 0.5

NOVEMBER 0.4 0.0 17.1 2.0 3.8 0.6 0.0'

DECEMHER 0.3 3.7 11 8 8.5 4.7 0.2 1.2

W M M M M M M GW m M m e e a e m e a m '
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T ABLE 7.12 NUMBER OF MENHADEN
IMPINGED PER MILLION CUBIL METERS OF WATER ENTRAINED
OUHING EACH MONTH, JANUARY 1975 TO DECEMBEH 1981.

197S 1976 1977 1978 1979 1980 1981
i

------ ------ ------ ------ ---- - ------ ------
I

JANut.RY 699.8 679.0 11009.9 48059.3 971.6 5548.3 5803.9
'

FEBRUARY 563.1 1643.9 2929.2 234.6 14756.6 18539.8.u

& MARCH 239.5 52.4 24598.7 11273.0 202.5 7674.8 3225.9

APRIL 280.6 40.8 9839 2 5763.5 58.2 5379.6 1276.8*

MAY 332.2 323.8 3805 1 2990.3 1067.5 193.7 29.1

JUNE 454.1 460.4 2157.5 255.4 808.2 21.4.

JULY 429.2 750.1 427.3 790.6 176.3 31.9 41.8

AUGUST 46.4 251 2 8.7 79.9 197.5 43.4 343.1

SEPTEMBER 111.2 28.0 21 0 59.6 147.6 56.6 28.2

OCTOBER 40.4 3.5 23 2 176.3 334.1 6.4 11.4

NOVEMBER 10.5 28.8 720 6 328.0 228.8 29.8 15.4
DECEMBER 21.1 1698.2 10146.4 945.9 1284.4 184.3 1510.6 -



_ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _

TABLE 7 13 NUMBER OF MULLET
IMPINGED PER MILLION CUBIC METERS OF WATE'R ENTRAINED
DUHING EACH MONTH, JANUARY 1975 TO DECEMBER 1981.

,

1975 1576 1977 1778 1979 1980 1961
------ ----- . ------ ------ ---- - ------ ------

JANUARY 5.7 11.7 37.9 66.7 7.2 29.9 99.1
Y FEBRUARY 42.1 11.6 48.3 10.8 59.4 23.7.

o MANCH 4.3 4.5 46.0 15.7 237.0 24.5 5.3
APRll 1.2 1.5 5.5 1.2 10.8 1.8 33.2
MAY 0.8 10.8 46.3 1.7 10.1 0.9 6.4
JUNE 49.2 2.1 27.3 1.4 8.4 6.3.

JULY 6.8 6.1 47.4 10.8 4.7 45.2 19.3
AUGUST 21.8 15.6 7.7 2.4 7.0 50.1 69.9
SEPTEMBER 5.8 11.4 10 2.4 3.1 4.3 2.7
OCTOBER 3.4 2.9 31 4.8 4.4 3.1 3.4

NOVEMBER 23.0 3.3 6.1 5.8 3.2 7.5 15.6
DECEMBER 23.7 19.0 101.6 33.8 28.7 23.3 35.7

IM M M M M M M SE M M M m mm a m m m
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T ABLE 7.1<4 NUMBER OF SHRIMP

IMPINGED PER MILLION CUBIC METERS OF WATER ENTRAINED
DURING EACH MONTH, JANUARY 1975 TO DECEMBER 1931.

1974 1976 1977 1978 1979 1980 1981
------ ------ ------ -- --- ---- - ------ ------

| JANUARY 343.4 334.5 61 479.9 853.2 262.9 5.6

FEBRUARY 336.0 367.2 0.0 7.8 48.1 14.3' .

L MARCH 282.7 114.7 82 0.0 5.1 148.1 30.1y

APRIL 80.2 39.5 4.0 0.6 2.1 69.4 15.2
-

MAY 36.7 661.4 132 6 2.8 693.4 7.4 4.5

JUNE 401.6 3035.1 1561 3 648.7 2794.8 78.5.

JULY 1874.0 1747.7 183 6 1272.2 335.9 336.6 131.3

| AUGUST 3924.6 1452.3 154.6 245.7 227.8 653.6 317.9

SEPTEMBER 2099.4 1325.0 263.5 229.5 2136.9 386.3 91.8

OCTOBER 1850.7 633.2 426.5 115.5 817.3 681.8 67.2

NOVFMBER 632.6 2227.6 885.0 55.2 715.2 300.7 75.3

DECEMBER 780.6 384.5 323.7 451.9 281.4 194.4 96.6

_ _ _ _ _ -
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T ABLE 7.15 NUMBER OF SPOT

IMPINGE 0 PER MILLION CUBIC METERS OF WATER ENTRAlf4ED'

OURING EACH MONTH, JANUARY 1975 10 DECEMBER 1981.

197% 1976 1977 1978 1979 198G 1981
------ ------ ------ ------ ---- - ------ ------

JANilARY 70.3 300.0 551.4 1984.1 538.3 1133.5 271.7

7 FEBRUARY 63.6 1661.2 61.9 16.6 355.8 923.3
.

O MARCH 52.5 134.5 1406.3 279.8 8867.5 184.7 3024.0

APRIL 28.3 18.1 866.3 144.4 203.9 lal.8 363.3

MAY 227.3 151 4 482 5 7n6.9 3358.6 420.1 20.3

JUNE 235.8 343.3 1476.8 130.0 1195.6 43.6.

JULY 201 0 180.0 S8.5 258.1 145.0 77.5 35.3

AUGUST 84.1 143.1 7.2 36.0 45.3 30.8 61.8

SEPTEMBER 12.0 17.0 7.3 3.7 118.2 5.3 4.9

OCTOBER 16.9 6.2 6.0 4.7 32.4 7.0 1.0

NOVEMBER 1.9 96.4 632.6 2.3 30.6 4.2 6.6

DECEMBER 23.9 684.6 788.8 124.4 353.3 116.1 392.5

EM M M M M M M' W . M M M M M M M M M M M
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TABLE 7.16 NUMBER OF TROUT
IMPINGED PER MILLION CUBIC METERS OF WATER ENTRAINED
DURING E ACH MONTH, -JANUARY 1975 TO DECEMBER 1981.

,

1975 1976 1977 1978 1979 1980 1981
------------------------------------------

JANilARY 6.6 36.9 103.9 208.6 11.1 S7 8.3

y FEBRUARY 4.0 35.0 9.6 3.5 14.0 15.2
.

y MARCH 7.2 2.2 61 6 19.4 0.2 7.6 13.4

APRIL 1.1 1,3 57.7 63.0 0.0 2.8 0.6

MAY 0.0 12 2.0 162.0 0.6 0.7 0.0

JUNE 34.7 1463.6 681.5 327.0 339.4 328.6.

JULY 361 1 847.0 26.4 646.1 344.3 110.7 56.8

A*J GUS T 791.7 184 1 21 143.9 51.7 44.4 76.9

SEPTEMBER 344.4 35 8 11 0 16.0 785.6 6.8 24.4

OCTOBER 225.4 7.0 15.6 3.1 318.3 11.3 0.6

NOVEMBER 11 9 80.7 341 2 1.0 77.4 2.7 2.7

DECEMBER 14.9 90.4 141 0 9.4 37.7 7.2 10.1

..
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Appendix A BSEP IMP 1NGEMENT JANUARY 1975 - DECEMBER 1981
~~ DAILY STATISTICS ON TEMPERATURE 6 SALINITY.

W4TER TEMPERATURE SALINITY
DATE MIN MEAN MAX N MIN MEAN MAX N

.....................................................
01JAN75 11 7 12 2 13.0 3 16.0 17.0 18.8 3 3
02JAN75 9.9 10.9 12.0 2 12 3 13.9 15.6 2 E
03JAN75 7.8 in.3 12 2 3 11,5 12.6 '13.7 3

n4JaN75 10.6 11 0 11.5 3 14.* 17.0 19.0 3 3
05JAN75 10.0 10.5 11 2 3 12 0 13.3 14.4 3 g
^6JAN75 9.1 9.7 10.0 3 12.1 13.3 14.7 3

07JAN75 10.2 10 5 10.9 2 15.0 17.3 19.6 2

68JAN75 8.7 10 5 12.3 2 11.8 12.5 13.2 2

09JAN75 11 4 12 7 14.1 2 14.2 14.3 14.5 2

10JAN75 10.5 12 3 14.2 2 12.5 12.7 12.9 2

11JAN75 14.6 14.6 14.6 2 12.5 12.9 13.3 2 g
12JAN75 13.6 14.0 14.3 3 10.8 13.7 18.0 3 g
13JAN75 10.9 12 8 14.5 3 10.9 11.4 12.5 3

14JAN75 10.7 10 7 10.7 1 13.2 13.2 13.2 1 g
15JAN75 7.6 8.1 9.9 3 55 8.1 9.5 3 g
16JAN75 8.5 9.9 11 4 2 6.7 9.1 11 6 2

17JAN75 8.4 92 10 1 2 6.0 6.5 7.0 2

18JAN75 8.7 9.9 11.3 3 5.5 6.1 7.2 3

06FEB75 10.5 10.5 10.5 1 20 2.0 2.0 1

13FEB75 10.0 10 3 10.7 2 6.3 6.9 7.5 2

19FEB75 12.9 13.4 13.9 2 9.0 12.7 16.4 2 3
25FEB75 13.6 13 6 13.6 1 6.0 6.0 6.0 1 5
04 MAR 75 7.0 9.7 11.3 3 8.8 10.3 12.7 3

11 MAR 75 12.3 13 9 15.7 3 13.1 13.8 14.8 3 m
18 MAR 75 11.7 12.8 14.4 3 10.0 10.3 10.9 3 g
25 MAR 75 15.8 17.4 19.4 3 37 4.3 4.8 3

OlAPR75 13.9 14.4 15.1 3 25 5.9 10.6 3

08APR75 14.1 14.9 16.1 3 11 0 11.7 12.6 3

15APR75 13.1 15.1 16.5 3 12.1 14.2 16.0 3

25APR75 20.0 20.7 21 2 3 15.0 16.1 18.0 3

29APR75 21.7 P2 0 22 4 2 16.4 16.6 16.9 2 3
06MAY75 22 2 P2 6 P3.0 3 17.0 19.3 22.0 3 3
13MAY75 22.0 23.4 24.3 3 19.8 20.7 21.4 3

20 HAY 75 24.6 24.6 P4.6 1 20.7 20.7 20.7 1

27MAY75 P6.9 27.3 28.0 3 14.8 16.1 17.0 3

03JUN75 26.7 26.9 27.3 3 16.4 17.2 18.3 3

10JUN75 P3.1 24.4 25.6 3 15.2 15.9 17.3 3

17JUN75 26.7 27 1 27,5 2 22 0 22.2 22.4 2

01JUL75 25.7 P6.8 28.0 3 23.0 23.3 23.9 3

08JUL75 27.6 P7.7 27.9 3 24.0 P4.4 24.7 3

15JUL75 26.7 27.3 28.5 3 10.9 14.6 19.2 3 g
22JUL75 P7.8 28.1 28.7 3 2.4 2.6 3.0 3 3
28JUL75 P5.5 28.0 30.1 3 3.4 4.0 4.7 3

I
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! Appendix A (CONTINUE 0)

WATER TEMPERATURE SALINITYI DATE MIN HEAN MAX N MIN MEAN MAX N
. . _ _ _ _ _ _ _ . . . . . . . . . . . . . . . . _ _ _ - - - _ _ _ _ _ . . . . . . . _ _ _ _ - . . . . . .

05AUG75 28.9 29.3 29.7 2 15.7 17.9 18.3 2
12AuG75 26.6 28.6 30.7 3 14.6 20.1 20.4 3

19AuG75 28.1 29.1 30.1 2 18.6 19.5 20.5 2

24AoG75 30.0 30.3 30.9 3 21.5 22.1 22 6 3

I n2SEP75 27.6 P6.5 29.3 3 20.9 22.6 23.7 3

095EP75 ?5.0 P6.7 P8.2 3 24.2 PS.8 27.5 3

175EP75 22.4 23.2 24.1 2 22.3 22.3 22.3 2

23SEP79 P6.2 P6,3 P6.5 3 16.6 17.8 18.5 3I 30SEP75 23.2 24 0 24.7 3 89 10.8 13.6 3

970CT75 21.5 21.7 22.0 3 11 5 11.8 12.0 3

140CT75 21.9 22.6 23.4 2 14.1 14.4 14.8 2

210CT75 15.5 18.0 P0.6 2 14.5 15.1 15.8 2

OlNOV75 14.9 16.4 17.9 2 18.8 19.0 19.2 2

04NOV75 19.0 P0.7 22 4 2 19.1 20.9 22.7 2

I llNOV75 19 8 19 8 19.8 1 22 0 22.0 22.0 1

17NOV75 20.0 20.0 20.0 1 15.2 15.2 15.2 1

25NOV75 12.9 12 9 13 0 2 18 6 19.7 18.8 2

62DEC75 11.4 12.4 13.5 2 16.6 20.4 24.3 2I 080EC75 11 9 12.7 13 5 2 19.7 20.2 20.7 2

15DEC75 13.8 13 8 13.8 2 17.1 18.4 10.8 2
230EC75 5.8 5.8 5.8 1 16.1 16.1 16.1 1

290EC75 8.4 8.7 9.0 2 9.6 12.3 15.0 2

07JAN76 10.2 10.2 10.2 1 6.0 6.0 6.0 1

13JAN76 9.0 92 9.4 2 10.0 11.0 12.0 2

26JAN76 12.7 13.4 14.2 2 11 3 11.6 12.0 2

02FER76 8.0 8.7 10.0 3 3.3 6.4 12.0 3

09FEB76 6.5 7.8 9.1 3 6.0 6.6 7.4 3

17FER76 13.0 13.7 14.5 3 11.9 13.6 14.8 3

23FEB76 10.0 11 8 14.0 8 14.7 16.9 19.2 8
024AR76 17.9 18.7 19.3 3 17.0 17.2 17.5 3
08 mar 76 17.4 17.9 18.6 3 16.5 17.5 18.2 3

15 MAR 76 13.8 14.3 15.0 3 16.3 17.2 16.8 3
29 MAR 76 14.9 17.4 18.9 3 14.8 16.0 18.3 3
12APR76 15.8 16.6 17.1 3 18.3 18.5 18.7 3
21APR75 22.9 22.4 22.9 1 21 1 21.1 21.1 1

n4MAY76 19.6 20.5 21 4 2 22.6 22.7 22.9 2
P7 HAY 76 21.2 Pl.7 22.2 2 20.8 20.8 20.9 2

02JUN76 25.3 PS.6 26.0 2 23.3 23.3 23.3 2
n7JUN76 20.6 21 0 21 4 2 15.4 15.4 15.4 2
14JUN76 25 1 75.8 27.1 3 17.8 18.1 18.5 3

21JUN76 24.7 P5.2 PS.7 3 18.0 19.4 18.8 3
28JUN76 26 1 ?6.9 27.4 3 R.6 0.0 9.7 3

07JUL76 P6.4 26.6 26.9 3 11 6 14.3 17.7 3 _

13JUL76 28.2 PB.5 29.0 3 9.2 10.5 11.6 3 4..

A-2
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Appendix A (CONTINUED)

I,

WATER TEMPERATURE SALINITY

.. . ..... .... .... ........... ..... ... ....

19Jul76 26.8 28 0 79.0 3 15 0 16.0 16.9 3

27JUL76 28.0 20.0 28.1 2 15 9 16.2 16.5 2 E
A3AoG76 25.7 P6.3 26.6 4 20 8 Pl.3 P2.5 4 5
10AUG76 27.0 ?8.2 P9.1 3 17.1 18.5 19.7 3

17AuG76 P6.4 P7 0 27,6 2 16 4 17.0 17.7 2 3
P4AuG76 77.3 ?7.6 P8 0 2 13 1 13.6 14.2 2 3
31 avg 76 25.2 25 8 26.1 3 18.9 19.4 20.7 3

075EP76 26.1 26.2 26.2 3 22 8 P2.9 23.2 3

14SFP76 23.8 24 1 24.4 3 24.2 P4.5 24.8 3

215EP76 23.9 24.8 25.7 3 22 6 23.3 24.2 3
'

285EP76 25.4 25.6 26.0 3 26 4 P6.8 27.5 3

050CT76 21 5 22.7 23.4 3 26.6 P6.9 27.3 3 g
120CT76 18.5 19 1 19.8 3 25.5 26.5 27.5 3 5

180CT76 15.9 16 6 17.9 3 18 4, P0.2 23.7 3

260CT76 18.0 18.3 18.5 2 23 5 23.6 23.8 2 3
29NOV76 10.0 10.8 11 5 2 23 0 23.8 24.5 2 5
eROEC76 7.9 7.8 7.8 2 25 0 29.0 25.0 2

280EC76 7.2 7.8 8.5 2 12 9 12.9 13.0 2

a5JAN77 5.2 6.5 6.9 2 15 5 16.6 17.8 2

13JAN77 7.7 8.3 9.1 3 18 1 18.5 19.0 3

02 MAR 77 9.6 10.4 11 0 3 14.2 16.4 20.5 3

08 HAH 77 10.1 11 7 12.7 3 11 7 11.9 12.2 3 E
16 MAR 77 15.9 17.0 18.1 2 84 9.3 10.2 2 5
23 MAR 77 13.5 13.7 14.0 3 6.8 7.0 7.4 3

29 MAR 77 16.0 16.8 17.6 3 5.1 5.6 6.4 3 g 1~

05APR77 17.3 18.5 19.7 2 7.2 9.5 11.9 2 g'
12APR77 18.1 le.1 18 1 3 11 1 11.1 11.1 3

19APR77 22 6 22.9 P3.3 3 16.5 17.1 17.9 3

26APR77 18.6 21 1 23.3 3 16.4 17.3 18.0 3

02MAY77 21.3 P2.1 23.0 2 20.9 21.4 22.0 2

10MAY77 19.0 20.3 P2.0 3 24.0 26.3 28.0 3

17MAY77 22 6 23.7 P4.6 3 19.8 21.1 22.0 3 g
24MAY77 22.9 P3.7 24.6 3 26.9 27.2 27.6 3 g

OlJUN77 -26.2 P7.0 27.6 3 18.0 18.8 19.9 3

07JUN77 23.0 PS.5 26.7 3 16.6 16.7 16.7 3 E
14JUN77 25.3 26.4 P7.1 3 21.2 21.9 22.8 3 5
21JUN77 27.5 28.0 28.2 3 24.3 24.3 24.3 3

06JUL77 29.3 P9.8 30.5 3 24.5 P7.4 29.1 3

09AUG77 30.0 30.0 30.0 2 26.0 P6.0 26.0 2

16AUG77 28.G P8.9 29.8 2 30.6 30.7 30.8 2

23AUG77 27.3 P7.3 27.3 2 22.0 23.4 24.8 2

30AUG77 ?7.0 27 0 27.0 2 25.0 PS.5 26.0 2 3
06SEP77 29.2 29.2 29.2 2 24.0 24.0 24.0 2 E.
20SEP77 26.2 P6.6 27.0 2 13.8 14.1 14.4 2

I
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Appendix A (CONTINUED)

WATER TEMPERATURE SALINITYI DATE MIN MEAN MAX N MIN MEAN MAX N
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

26SEP77 26.8 27.0 27.2 2 20 5 20.5 2n.6 2

I 040CT77 22 0 22 0 22 0 2 24.0 24.0 24.0 2

110CT77 20.3 P0.3 P0.3 2 25 0 PS.O 25.0 2

200CT77 17.5 17.5 17.5 1 22.0 P2.0 22.0 1

I 240CT77 18.3 18.3 18.3 3 20.8 P0.B 20 8 3

OlNOV77 18.0 18.0 18.0 2 16.0 16.0 16.0 2

07NOV77 19.0 19.0 19.0 2 14.0 14.5 15.0 2

14NOV77 15 0 15 0 15.0 ? 4.0 4.0 4.0 2

20NOV77 13 5 13 8 14.0 2 10 0 10.5 11 0 2

29NOV77 13.0 13.0 13.0 2 14.0 14.5 15.0 2

05DEC77 13.5 13 8 14.0 2 16.0 16.0 16.0 2

12DEC77 6.5 6.8 7.0 2 16.0 16.0 16.0 2

200EC77 11.5 11 9 12.4 2 17.1 18.1 19.2 2,
280EC77 65 65 6.5 2 7.0 8.5 10.0 2

I 19JAN78 7.5 7.8 8.0 3 8.5 13.5 16.0 '3
17JAN78 5.2 5.9 6.5 4 2.0 4.9 6.0 4

24JAN78 6.0 6.0 6.0 3 4.n 4.0 4.0 3

20FE878 4.0 4.5 5.0 2 14.0 14.8 15.5 2I n1 MAR 78 6.0 60 6.0 1 20 0 20.0 20.0 1

22 MAR 78 12 0 12 5 13.0 2 6.0 7.5 9.0 2

10APR78 16.0 16 0 16.0 1 17.0 17.0 17.0 1

18APR78 15.5 1 ,2 16.5 3 14.0 15.3 18.0 3

26APR78 17.5 17 8 18.0 2 18.0 1R.5 19.0 2

02MAY78 13.5 13 8 14.0 2 2.0 2.5 3.0 2 -

I 08MAY78 16.3 16.6 17.0 2 4.0 4.5 5.0 2

16Maf78 16 0 16.8 17.5 2 10 1.5 2.0 2
23MAY78 21 0 Pl.0 21.0 1 8.0 9.0 8.0 1

3aMAV78 21.5 22 1 22 8 2 15.0 15.5 16.0 2I 05JnN73 23.0 23.5 P4.0 2 20.0 20.0 20.0 2
13JUN78 23.0 23.5 24.0 2 13.0 14.0 15.0 2

19JuN78 P4.8 24.8 24.8 5 20.0 20.0 20.0 5

26JoN78 24.5 25.5 26.0 3 24.0 P4.3 25.0 3

05JuL78 22.0 23.2 P4.2 3 15.0 15.7 16.0 3

10JuL78 22.0 24 5 26.5 3 17.5 18.8 21.0 3

5'
17JUL78 23.5 24.3 25.5 3 18.0 P0.0 22.0 3

24JUL78 P5.5 26.7 27.5 3 14.0 14.7 15.0 3

09AUG78 28.0 P9.2 30.5 3 17.0 17.7 18.0 3

14AUG78 29.5 29.7 29.9 2 10.0 12.0 14.0 2I 28AuG78 27.4 78 1 28.5 3 21 0 21.3 22.0 3

055EP78 27.3 28 1 28.7 3 22.5 23.3 24.0 3

115EP78 26.5 P6 8 27.2 2 20.0 Pl.0 22.0 2

I 18SEP78 P8 1 P8 1 28.2 2 24.0 P4.5. 25.0 2

25SEP78 ?5.0 P5.8 P6.5 2 25.0 25.5 26.0 2 -

020CT78 P3.0 P3.4 23.9 3 27.0 28.0 29.0 3 AU

l' -
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I
WATER TEMPERATURE SALINITY

..I..... I........... ... .. ..... ....

090CT78 20.2 20 9 21 5 3 26.0 27.0 28.0 3

160CT78 19.5 Pl.0 22.0 3 29.0 30.3 32.0 3 g
230CT78 P0.0 P0 7 Pl.0 3 30.0 30.0 30.0 3 3
100CT78 18.5 19.5 20.0 3 29.0 30.7 34.0 3

06NOV78 17.4 17.8 18.0 3 30.0 31.3 32 0 3 g
13N0v78 17.7 18 2 19.8 2 30.0 30.5 31 0 2 g
20Nov78 17.0 17.7 18.0 3 27.0 2R.0 29.0 3

27NOV78 16.0 16.0 16.1 2 27.0 P7.5 28.0 2
040EC78 17.0 17.3 17.8 3 P6.0 26.0 26.0 3

110EC78 12.n 12 8 13 5 3 10.0 11.3 14.0 3

180EC78 11 0 11 0 11.0 3 15.0 15.7 16.0 3
270EC78 9.0 10.5 11.5 3 12.0 14.3 16.0 3 g
02JAN79 9.0 11.3 13.5 2 10.0 10.5 11.0 2 g
08JAN79 6.5 10 2 12.5 3 8.0 9.5 11.0 2
15JAN79 6.6 7.0 7.5 2 10.0 11.5 13.0 2 g
23JAN79 8.0 8.0 0.0 1 11.0 11.0 11.0 1 g
10JAN79 6.0 6.0 6.0 1 6.0 6.0 6.0 1

08FEB79 6.0 60 6.0 1 12 0 12.0 12.0 1

13FEB79 5.5 5.5 5.5 1 18.0 18.0 18.0 1

21FEB79 6.0 6.0 6.0 1 16.0 16.0 16.0 1

28FE879 9.5 9.5 9.5 1 4.0 4.0 4.0 1

07 MAR 79 12.5 12 5- 12.5 1 0.0 0.0 0.0 1 E
15 MAR 79 13.5 13.5 13.5 1 2.0 2.0 2.0 1 3
20 MAR 79 13.0 13.0 13.0 1 20 2.0 2.0 1

30 MAR 79 16.0 16.0 16.0 1 6.0 6.0 6.0 1 g
03APR79 18.0 18.0 18.0 1 5.0 5.0 5.0 1 5
llAPR79 17.5 17.5 17.5 1 4.0 4.0 4.0 1

18APR79 17.5 17 5 17.5 1 11.0 11.0 11.0 1

27APR79 20.5 P0.5 20.5 1 17.0 17.0 17.0 1

OlMAY79 20.0 ?0.0 20.0 1 12.0 12.0 12.0 1

07MAY79 Pl.0 Pl.5 22.0 2 14.0 14.5 15.0 2
15MAY79 23.0 73.5 24.0 2 13.0 13.5 '4.0 2

21MAY79 21.5 22 2 22.5 3 6.0 8.0 10.0 3

31MAY79 24.0 24.a 24.5 2 8.0 10.0 12 0 2

14JUN79 22.0 22.7 23.0 3 14.0 14.3 15.0 3

18JUN79 24.0 24.5 25.5 3 12.0 13.3 15.0 3

26JUN79 23.5 23 6 23.7 3 15.0 15.8 16.3 3

02JUL79 PS.5 P6.3 27.0 3 19.0 19.3 20.0 3

19JUL79 27.5 28.0 28.5 3 23.0 ?3.0 23.0 3

24JUL79 28.0 28.7 29.0 3 24.0 24.0 24.0 3

31JUL79 29.0 P9.5 30.0 3 15.0 16.3 18.0 3

16AUG79 26.0 26.0 26.0 3 25.0 26.3 29.0 3 g
23AUG79 27.5 28.5 29.0 3 26.0 26.7 28.0 3 3
30AUG79 P8.0 28.8 P9.5 3 25.0 P6.7 28.0 3

gA-5
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WATER TEMPERATURE SALINITYI DATE MIN HEAN MAX N MIN MEAN MAX N
......___.......__....______............___...__......

185EP79 23.0 23.5 24.0 3 10.0 10.7 12.0 3

25SEP79 22.0 P2 3 22.5 3 13 0 13.7 14.0 3

010CT79 24.0 <*,? 24.5 3 12 0 13.3 14.0 3

090CT79 21.0 21.2 21 5 3 10.0 10.7 12.0 3

150CT79 18.0 18.0 19.0 3 12.0 13.7 15.0 3I 240CT74 P0.0 ?0.2 P0.5 3 19.0 19.5 20.5 3

'00CT79 18.5 19 2 19.5 3 22.0 22.3 23.0 3

05NOV79 14.5 If,8 17 0 2 24.0 P4.0 24.0 2

I- 14NOV79 13.5 14.3 15.0 2 11 0 12.5 14.0 2

20NOV79 13.0 14.0 15.0 2 4.0 4.5 5.0 2

28NOv79 15.0 15.8 17.0 3 12.0 13.7 15.0 3

040EC79 10.0 10.5 11.0 3 10.0 11.7 14.0 3

120EC79 10 5 11 5 12.5 2 10 0 10.0 10 0 2

180EC79 9.0 9.7 10.0 3 17.0 18.7 20.0 3

26DEC79 9.3 10.0 10.5 3 13 0 15.7 20.0 3

02JAN80 9.0 9.3 10 0 3 19.0 19.8 20.5 3

09JAN80 8.9 9.4 10.0 2 16.0 17.0 18.0 2

15JAN80 10.0 10.0 10.0 2 14.0 15.0 16.0 2I 22JANA0 9.5 10 3 11.0 3 5.0 6./ 8.0 3

29JAN80 8.5 9.5 10.0 3 6.0 8.0 10.0 3

05FE840 5.2 5.4 5.5 4 12.0 14.3 16.0 4

12FEB80 5.n 5.8 6.5 4 9.0 12.5 16.0 4

19FEB80 7.0 7.0 7.0 4 12 0 13.0 14.0 4

26FEB8n 5.5 7.8 9.5 4 10 0 11.3 14.0 4

I 04 MAR 80 5.0 53 5.8 3 15 0 16.3 10 0 3

11MA480 9.0 95 10.0 2 6.0 8.5 11.0 2
18 MAR 80 11.0 12.0 13.0 2 4.0 5.0 6.0 2

26MA980 13.0 13.3 13.5 2 3.0 3.5 4.0 2I 01APRE9 15.0 15.5 16.0 2 20 4.0 6.0 2
08APRF0 17.0 17.1 17.3 2 5.0 5.5 6.0 2

17tPR80 16.1 16 3 16.5 2 8.0 10.5 13.0 2
23AP980 18.0 18.8 19.5 2 12.0 12.0 12.0 2
30APR80 19.0 19.5 20.0 2 16.0 16.0 16.0 2

05MAY80 P0.3 ?0.9 21.5 2 16.0 16.0 16.0 2

I 13MAY80 22.5 P2 8 23.1 2 21.0 21.0 21.0 2
POMAY80 ?3.8 P3.8 23.8 2 23.0 23.5 24.0 2
27MAY80 23.3 74.0 24.8 2 14.0 15.5 17.0 2
03JUL80 P8.9 P8.9 28.9 1 19.0 19.0 19.0 1I 09JUL80 29.0 29.0 29.0 2 20.0 20.3 20.5 2
15JUL80 27.0 R7.8 28.6 2 21 0 21.5 22.0 2
22JUL80 29.0 29.5 30.0 2 22.0 22.0 22.0 2
29JUL80 23.0 P4.9 P6.9 2 21 0 Pl.5 22.0 2
07AUG80 30.a 30.8 31.4 2 21.0 21.5 22.0 2 -

12 AVG 80 28.9 P9.0 29.2 2 25.0 26.3 27.5 2 r+J

I
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Appendix A (CONTINUED)

I
WATER TEMPERATURE SALINITY

.. ..... .. ..... .......... .... ... ....

19AUG80 27.5 27.8 28.0 P 25 0 25.5 26.0 2

27AUG80 27.0 27.3 27.6 3 31.0 31.7 32.0 3 E
02SEP80 P8.0 P8.4 29.2 3 32.0 32.0 32.0 3 3
095EP80 76.5 27.0 27.5 2 31 0 31.5 32 0 2

165EP80 P7.3 77.8 ?8.0 3 30.0 30.7 31 0 3 3
235EP80 19.5 24.8 27.5 3 26.0 28.0 29.0 3 g
30$EP80 22.0 22 7 23.0 3 27.0 28.3 30.0 3

070CT80 18.3 19.5 P0 2 3 24.0 25.7 28.0 3

140CT80 20.0 20 1 20.2 3 24.5 29.2 26.0 3

210CTA0 21.0 Pl.5 22 0 2 28.0 ?9.0 28.0 2

2BocT80 17.9 17 9 18.0 2 30.0 30.0 30.0 2

04N0v80 16.0 16.6 17.0 3 25.5 28.5 31.0 3 g
11N0v80 13.6 14.4 15.3 2 27.0 P7.5 28.0 2 3
18Nov80 11.9 13.5 15.2 2 28.0 2A.0 28.0 2

25NOV80 12 2 13 1 14.0 2 28.0 78.5 29.0 2 g
02DEC80 11 5 12 5 13.5 2 24.0 25.0 26.0 2 g
09DEC80 13.0 13.3 13.5 2 27.0 P8.5 30.0 2

160EC80 11 5 11 8 12.1 2 24.0 24.5 25.0 2

23DEC80 7.0 7.3 7.5 2 24.0 P5.5 27.0 2

30DEC80 7.9 84 9.0 2 20.0 21.0 22.0 2

06JAN81 6.9 71 7.2 3 18.0 18.0 18.0 3

14JAN81 5.5 63 7.1 4 21.0 24.3 26.0 4 g
20JAN81 6.0 60 6.1 3 25.0 PS.3 26.0 3 E
27JAN81 8.0 82 P.8 8 19.0 21.5 24.0 8

03FEB81 5.0 6.0 4.9 5 15.0 14.6 21.0 5 g
10FEB81 7.0 9.0 11 5 6 19.0 21.3 25.0 6 g
17FEBB1 10.0 10.1 10.2 4 15.0 17.5 20.0 4

24FEB81 9.2 10 2 11.5 5 9.0 12.1 15.0 5

03 MAR 81 10.8 11.4 12.4 3 15.3 18.4 22.0 3

10 MAR 81 11 8 12 0 12 2 3 20.0 20.7 22.0 3

17MARR1 11.0 11 3 11 8 4 19.0 20.8 23.0 4

24 MAR 81 10 8 10.9 11.0 2 20 0 . ;00. 0 20.0 2

31HARBI 16.1 17.0 18.0 2 19.0 19.5 20.0 2

07APR81 15.4 16 1 16.9 2 19.0 20.0 21.0 2

14APR81 19.0 19.3 19.5 2 21 0 23.0 25.0 2

21APR81 17.1 17.6 18.1 2 25.0 25.0 25.0 2

28APR81 ?1.2 22 1 23.0 2 19.0 22.3 26.5 2

05MAY81 ?1.0 ?1 5 P2.0 2 22.0 26.0 30.0 2

19MAY81 23.2 23.6 24.0 2 26 0 P6.5 27.0 2

26MAY81 23.9 24.4 PS.O 2 23.0 P4.0 25.0 2

03JUN81 27.0 27 1 27.3 2 21 0 21.5 22.0 2
09JuN81 P8.0 28.3 ?8.5 2 20.0 21.0 22.0 2 E
16JUNB1 29.9 30.4 31 0 2 20 0 20.0 20.0 2 3
23JUNB1 28.2 P8.9 29.7 2 20.0 P0.5 21.0 2

I1
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I WATER TEMPERATURE SALINITY
CATE MIN HEAN MAX N MIN f1E AN MAX N

- . . . - - - . . . . . . . . . . . . . . . . . . . . . . . . . - - . . . . . . . . . . . . . . . . . . - -

13JUN81 25.0 26 1 27.2 2 25 0 P5.0 25.0 2I 37Jul81 27.1 ?8 0 P8.9 2 23.0 M4.S 26.0 2
14Jul81 25.0 29.9 30.9 2 23.0 24.0 15.0 2

21 J. iL 81 28.8 P9.4 30 0 2 26.0 26.0 26.0 2
2BJul81 29.1 10.0 31.0 2 25.0 27.5 30.0 2
0;AuG81 28.0 28 5 29.0 2 22 0 22.0 22.0 2
11AUG81 26.0 P8 5 31.0 2 18.0 1Q.0 20.0 2
18AuG81 25.0 ?S.5 26.0 2 14.0 14.5 15.0 2
25AuG81 23.0 23.5 24.0 2 6.0 A.0 10.0 2 -

al5EPB) 26.0 26.0 Pe.0 2 10.0 10.0 10.0 2
985EP81 26.0 P6.0 Ps.0 2 15.0 17.5 20.0 2I 155EP81 27.0 P7.3 27.5 2 18.0 P0.0 22.0 2
22SEP81 23.2 P3.7 P4.3 2 20.0 21.0 22.0 2

295EP61 21.5 22.3 P3.0 2 26.0 P6.5 27.0 2

060CT81 22.0 P2.5 23.0 2 25.0 26.5 28.0 2
150CT81 16.5 16 5 16.5 1 30 0 30.5 31.0 2
200CT81 16.0 17.0 18.0 2 31 0 31.5 32.0 2

I 270CT81 18.0 18 5 19.0 2 30.0 30.0 30.0 2

03NOV81 18.0 18 3 18.5 2 22 0 23.0 24.0 E

10NOV81 16.0 16.5 17.0 2 25.0 P6.0 27.0 2
17NOV81 12.0 12.5 13.0 2 28.0 28.5 29.0 2I 24 NOVA 1 9.5 10.8 12 0 2 29.0 P9.0 29.0 2

010EC81 12.5 13.0 13.5 2 30.0 30.0 30.0 2
n8DEC81 82 9.8 11 5 2 26 0 27.0 29.0 2

15DEC81 7.0 80 90 2 28 0 2A.0 28.0 2
220EC81 8.5 93 10.0 2 16.0 18.5 21.0 2
290EC81 7.0 8.0 9.0 2 15.0 17.5 20.0 2
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