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. 1.0 INTRODUCTION

In response to requiremects of Part III-H, NPDES Permit No. FL0000159 dated,

July 9,1979 for Crystal River Units 1, 2, and 3, Florida Power Corporation
(FPC) has conducted an ecological monitoring program for the area adjacent to
the Crystal River Power Station site. The sampling program was designed to
address the effects of plant operation including: 1) thermal impacts on
water quality, ' benthos, macrophytes, salt marsh and fisheries and 2) intake

. effects in the form of plankton entrainment and adult impingement. Thermal
,

considerations ' are based primarily on comparison of control and _ thermally,

affected areas. Hydrodynamic and hydrothermal modeling were conducted to
simulate offshore temperature increases under known plant operating
conditions.- Impingement and entrainment effects are quantified and compared ,

to relevant population statistics.. The elements of the program were grouped
into four categories: Benthos, Impingement and Entrainment, Fisheries, and
Physical Studies. These headings will be used in subsequent sections to
provide specific information on field and laboratory procedures, results and
impact assessments.

,

O.

.

i

4

I ' f

'

.

!-1



2.0 CRYSTAL RIVER UNITS 1, 2, AND 3

The Crystal River Power Station is located in Citrus County, Florida, about
13.7 km north of the town of Crystal River (see Figure 2.0-1). The site
contains five units arranged as shown in Figure 2.0-2. Units 1 and 2 are
coal-fired and Unit 3 is nuclear. These units utilise once through condenser
cooling with water drawn from the Gulf of Mexico. Units 4 and 5 are coal-

,

' fired and have closed cycle cooling using natural draft; cooling towers. Unit
4 went into operation shortly before initiation of field collections for the

,

present program. Unit 5 became operational in October 1984, after data*

collection . ended. Makeup for Units 4 and 5 is drawn from and blowdown is
discharged to the' discharge canal serving Units 1, 2, and 3. Thus, the -

phyrical and chemical environment of the discharge canal is related to
operation of all operating units. However, neither the conditions of the
dischstge permit nor the plan of study (POS) included any separate
consideration of Units 4 and 5. Therefore, the enviromnental descriptions and

I impact assessments are ' addressed solely in terms of Units 1, 2, and 3.

Construction at the site began'in 1964 and has . continued to date. Major
offshore construction was completed in 1966, although dredging of the intake
canal to increase the depth took place in 1979-1980. Spoil from initial''

offshore construction was used to create dikes adjacent to the intake and
discharge channels.

Startup of Units 1, 2, and 3 spanned 12 years sa shown in Table 2.0-1. Rated
generating capacity,- cooling water flow and condenser temperature rise are

O also given in the table. Actual operating conditions, however, exhibit
considerable variation. Table 2.0-2 includes weekly average values of
megawatts generated and temperature rise for each unit. Cooling water flows
vary similarly. This variation occurs despite the units being operated to
maximize operational efficiency within permitted limits. Planned or*

| unplanned' time offline is kept to a minimum. During the periods of field +

collection, Units 1, 2, and 3 wera only offline for 72,66, and 87 days,
respectively. The units were offline for periods of a week and more at the
times shown in Table 2.0-2.

2.1 INTAKES'

I Water for all three units is drawn.through a common canal located south of the
units and extending generally westward into the Gulf of Mexico as shown on'

Figure 2.1-1. The canal has been dredged to -20 feet at MLW and is used to
bring coal barges into the site. The barges dock on the south side of the
canal just west of the intakes for Units 1 and 2. The dredged channel is
confined between two dikea for about 5.5 km, at which point the southern dike
terminates. The northern dike parallels the channel for another 8.5 km with
the first opening at Fisherman's Pass occurring 2.3 km past the southern dike.
Other openings occur at irregular intervals. Water flows eastward in the
canal. Current velocities at the mouth of the canal were measured in August
1983 and January 1984 and ranged from 0.2 to 0.8 meters /second. Much of this
range is accounted for by tidal rather than seasonal variation, however. ,

.
Current velocities measured over a cidal cycle in August 1983 ranged from 0.2

- to 0.6 meters /second.

d
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Units 1 and 2

The intakes fEr Units 1 and 2 are very similar in construction and are
inanediately adjacent on the northern bank of the canal. They are located at
the head of a slight em ayment with the Unit 2 screenwell to the west as shownk

in Figure 2.1-2. A floating barrier and a coarse mesh wire fence extend
across the embayment to keep float,ing or partially submerged debris away from
the intakes. The combined intakes are about 43 meters across with external
bar racks. The racks have 10.24cm spacing between bars and are continuous
from the slab of the screenwell tto above the surface of the water. Each
intake has four bays with a circul,ating water pump and traveling water screen
in each bay.

The traveling water screens are the same in Units 1 and 2. Screen trays are
3 meters wide and are equipped with standard 9.5 aus (3/8 inch), square
opening, wire mesh. The screens generally are operated once every 8 hours to
keep the screens clean. When operating, the screens are cleaned by an
interr.a1 spray wash directed at the front surface of the screens. Debris and
any impinged organisms are washed from all screens of each unit into a common
trough and directed to sumps located adjacent to the intakes. The Unit I
trough is about 30.5 cm deep and slopes to the east; the Unit 2 trough is
about 61 cm deep and slopes to the west. The troughs can be connected but were
divided by a solid barrier throughout the present program. Screen carryover
was oonitored during impingement sampling and was found to be minivaal.

Unit I has four circulating water pumps each rated as 4.9 cas (77,500 gpm);
the four pumps in Unit 2 are rated at 5.2 cas (82,000 gpm). In general, the
units operate with all pumps in operation, although operation with three pumps
is not unusual. Rarely a unit will operate with two pumps or one pump in
operation, but this is usually under circumstances when the unit is being shut
down or coming back online. Also, in rare instances, pumps may be running
without any heat rejection.

Unit 3

The intake structure for Unit 3 is separate from the intakes of Units 1 and 2
as indicated in Figure 2.1-2. A chain link fence extends across the entire
width of .the intake canal upstream of the intakes for Units 1 and 2. The fence
both restricts access to the Unit 3 intake and collects floating debris.

This intake is about 36 meters across and has ett ernal bar racks. The racks
have 10 cm spacing between bars and are continuous from above the surface of
the water to the stab. There are 4 pump bays and seven traveling screen btys
separated from the pump bays by a cousson plenura. An eighth traveling screen
bay provides service water.

The traveling water screens are siellar to those in Units 1 and 2. The screen
trays are 3 meters wide and have 9.5 mm mesh. They are generally operated
once every 8 hours, and they are cleaned by a front wash system. The
screenwash trough slopes to the west where material is collected in a sump.
The trough receives combined wash water from all screens.

Unit 3 operates with four circulating water pumps, each pump is rated at 10.7
cas (170,000 gpm). As with the other units, four pumps are generally in
operation, three pumps are used occassionally, and rarely only two or one will'

be in use.

2-2
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O 2.2 DISCHARCES
V

The common discharge canal for all units is located just north of Units 1, 2,
and 3. The canal extends WNW for almost 2.6 km to the point-of-discharge
(POD) at the shoreline, where the canal opens into a bay. The dredged
channel, bordered to the south by a spoil bank, continues for another 1.9 km.
Water depth in the canal is about 3 meters.

The discharges of the three units enter the canal near the eastern end. They
are located as shown in Figure 2.1-2. The designs of the three discharges are
all similar. Four circulating water lines enter an open, concrete discharge
chamber. The pipes turn downward, discharging the flow in a basin. The
discharge exits the chamber over a short weir and mixes immediately with water
in the canal.

O

.

O
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TABLE 2.0-1

CRYSTAL RIVER UNITS 1, 2, AND 3
OPERATING DATA

Cooling water Condenser
MWe Flow (cas) AT Startup

Unit 1 440 19.6 (310,000 spa) 8.3 C (14.9 F) 1966

Unit 2 524 20.7 (328,000 gpe) 9.4 C (16.9 F) 1969

Uni: 3 855 42.7 (680,000 gpm) 9.7 C (17.5 F) 1977

.

O

l
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|
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TABLE 2.0-2

CRYSTAL RIVER PIANT DATA
JUNE 1983 TO AUGUST 1984

MEAN VALUES FOR 7 DAY PERIODS STARTING ON SUNDAY

Date Unit 1 Unit 2 Unit 3 POD

F AT MWe E AT Temp.
(10 gpe) (*F) (10}ow (10}on

MWe Fyow AT MWe
gym) ( F) gpe) ( F) ( F)

OlJUN83* 346.61 301.12 13.73 458.14 322.02 14.11 170.00 94.04
05JUN83 352.75 306.31 11.93 433.52 300.10 12.98 170.00 1.07 93.28
12JUN83 362.32 308.62 11.80 423.52 322.14 12.01 181.13 1.20 91.43
19JUN83 358.91 310.00 13.17 480.03 328.00 13.34 170.00 1.07 94.20
26JUN83 330.07 297.93 12.85 466.81 326.53 13.71 208.68 0.68 95.29
03JUL83 369.13 310.00 13.60 422.74 317.26 12.26 366.31 0.77 95.45
10JUL83 357.40 310.00 14.18 473.73 325.56 13.48 342.02 0.45 94.88
17JUL83 359.63 310.00 14.08 453.46 328.00 13.11 443.21 0.48 95.29
T4JUL83 334.98 290.16 14.39 459.07 325.07 14.40 274.51 629.40 4.66 95.00
31JUL83 352.08 310.00 14.42 425.44 328.00 13.30 539.75 620.30 12.83 97.35
07AUG83 309.40 14.53 429.54 14.14 616.50 678.99 13.25 99.18
14AUG83 357.42 14.50 344.47 16.72 637.76 680.00 13.47 99.89
21AUG83 356.48 15.03 374.76 13.56 549.74 579.22 12.35 100.09
28AUG83 326.03 305.69 14.61 455.18 328.00 13.44 616.81 622.32 14.57 99.54
04SEP83 345.41 309.08 14.66 447.45 328.00 13.95 631.21 642.56 13.37 98.46
llSEP83 341.52 292.47 15.16 413.99 321.17 14.43 536.24 614.23 13.54 96.31
18SEP83 348.06 310.00 15.27 129.83 646.10 680.00 13.26 92.73
25SEP83 324.87 293.85 15.67 13'.69 626.59 571.73 13.65 85.78
020CT83 349.06 306.77 14.52 454.66 291.88 12.20 474.83 1.47 85.51
090CT83 230.81 308.15 14.16 466.38 313.85 13.14 811.46 631.91 3.80 87.15
160CT83 298.93 459.47 328.00 13.04 753.02 656.73 7.96 86.81
230CT83 307.31 452.59 328.00 12.93 863.18 680.00 16.62 87.86
300CT83 310.00 426.33 325.56 11.91 885.32 680.00 17.30 85.08
06NOV83 356.15 309.54 16.81 452.46 327.02 13.03 826.19 643.57 16.18 83.83
13NOV83 317.21 289.24 16.41 445.87 328.00 13.10 823.29 657.74 16.80 80.26
20NOV83 283.89 268.48 15.85 395.05 328.00 12.69 817.95 637.50 16.35 78.13
27NOV83 311.83 305.39 15.26 335.36 327.02 10.09 899.85 680.00 17.28 78.65
04DEC83 276.94 306.77 14.38 337.84 328.00 9.35 894.74 680.00 17.39 79.09

| llDEC83 282.75 289.24 14.91 347.27 291.27 10.62 808.00 626.37 17.06 75.01
! 18DEC83 -309.97 304.46 17.02 312.72 328.00 10.14 891.36 673.93 17.46 74.85

25DEC83 325.40 291.55 19.53 426.74 308.96 14.70 786.96 630.12 16.32 65.67

C4 day average
.

m. a



TABLE 2.0-2 (Cont)

Data Unit 1 Unit 2 Unit 3 POD
MWe

(10[cw Fyow AT MWe Fyow AT Temp.E AT MWe
gpm) ( F) (10 gpm) ( F) (10 gpm) ( F) ( F)

01JAN84 293.53 306.77 19.33 435.99 328.00 14.01 313.27 635.48 17.05 63.17
08JAN84 259.42 295.79 17.25 403.41 328.00 12.78 898.07 680.00 17.48 66.04
15JAN84 278.12 310.00 15.95 399.28 328.00 13.19 885.45 680.00 17.49 68.20
22JAN84 285.76 310.00 16.75 397.20 328.00 12.16 776.15 575.77 13.89 67.92
29JAN84 305.49 299.39 17.45 270.39 328.00 10.42 843.07 663.81 16.76 69.32
05FEB84 284.43 310.00 16.43 295.12 328.00 10.04 888.03 680.00 17.40 68.73
12FEB84 282.30 310.00 14.79 325.46 328.00 12.31 877.29 680.00 17.45 73.69
19FEB84 302.42 310.00 14.14 359.61 328.00 16.03 764.28 585.89 13.99 76.33
26FEB84 257.88 310.00 13.26 327.39 328.00 13.40 814.49 633.45 16.73 69.72
04 MARS 4 337.61 14.75 803.59 626.37 17.11 74.82
11 MAR 84 316.45 13.95 872.61 680.00 17.18 77.90
18 MAR 84 327.47 14.05 833.82 656.73 15.29 81.26
25KAR84 332.34 14.30 856.95 677.64 17.05 82.39
01APR84 292.61 285.78 13.03 393.64 301.16 11.13 845.97 648.63 10.67 72.00
08APR84 196.49 400.19 328.00 12.33 809.33 680.00 11.89 76.75 C

15APR84 413.46 328.00 12.61 782.78 442.20 4.75 73.44
22APR84 214.05 382.17 328.00 11.68 854.26 680.00 15.98 83.91
29APR84 327.65 310.00 14.71 439.85 328.00 12.79 850.16 680.00 17.44 88.96
06MAY84 3 34. 64 310.00 15.40 400.40 328.00 12.18 761.14 634.46 17.07 90.24
13 MAYS 4 304.63 310.00 15.16 368.61 328.00 11.16 852.35 680.00 17.00 88.81
20MAY84 300.19 14.63 363.15 11.99 840.71 680.00 17.37 90.21
27 MAYS 4 268.37 295.34 13.98 361.09 328.00 11.60 814.67 664.82 17.45 88.90 i

03JUN84 317.64 307.13 14.75 384.63 328.00 12.36 804.09 654.70 17.42 91.00
10JUN84 301.42 288.13 15.34 395.19 326.90 11.80 846.07 663.81 17.22 92.84
17JUN84 323.58 310.00 15.31 404.64 324.99 12.43 865.27 680.00 17.44 95.17 '

24JUN84 332.51 303.72 15.80 404.32 326.34 12.59 811.97 654.70 17.40 95.72
01JUL84 313.49 301.50 15.21 393.30 316.57 11.95 821.48 648.63 17.23 93.73
08JUL84 321.83 265.64 14.37 419.84 328.00 12.80 861.71 680.00 17.15 96.92
15JUL84 375.02 310.00 15.05 391.31 326.94 11.67 836.71 680.00 15.43 95.30
22JUL84 332.18 300.66 15.90 380.04 325.99 11.71 856.40 680.00 17.12 95.19
29JUL84 321.39 310.00 14.24 380.01 327.02 11.58 837.07 678.99 17.09 9;.47
05AUG84 328.88 310.00 14.10 404.22 304.43 12.42 822.32 673.93 16.97 99.42
12AUG84 325.70 310.00 13.24 412.03 299.80 11.25 791.75 645.60 17.03 98.90
19AUG84 339.28 301.17 14.86 280.93 190.78 10.25 808.62 654.70 16.69 96.30
26AUG84+ 338.85 286.10 14.30 410.56 307.84 11.84 840.61 680.00 16.54 95.59

+ 6 day average
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3.0 DgSCRIPTION OF CRYSTAL BAY

O Navigation charts covering the area of the Gulf of Mexico adjacent to the )
; Crystal River Power Station dasignate the waters off the mouth of the Crystal

River as Crystal Bay (see Figure 3.0-1). This term will be used here to refer4

to that same area as well as the inshore waters north of the intake spoil as
far as the mouth of the Withlacoochee River. The study ares encompasses all
of Crystal Bay and extends offshore about 16 km from the power plant as shown
in Figure 2.1-1.

Crystal River enters Crystal Bay from the southeast. A navigation channel is
maintained in the river and for several kilometers offshore. The

| Withlacoochee River enters the Bay from the northeast. It is somewhat smaller
than the Crystal River, but it is navigable, and an offshore channel is;

maintained. About 1.6 km south of the Withlacoochee River lies the western
terminus of the Cross Florida Berge Canal (CFBC). While the canal was never ,

completed, the canal was dug far enough to the east to alter the local
watershed and to permit drainage through the canal and into the Gulf. Flows
in the canal are regulated by locks.

Offshore of the CFBC, a deep channel was dredged extending WSW from the canal. .

Dredge spoil was deposited south of the channel creating a series of islands
paralleling the channel. Several natural islands also occur in Crystal Bay;
these are generally close to shore. Larger islands such as Thumb, Drum, and
Lutrell are located north of the discharge and Negro Island, and a few small
islands, are found near Cutoff and Salt Creeks, south of the latake. Shell
Island is located at the mouth of the Crystal River.

Crystal Bay tends to be very shallow; depths rarely reach 3 m as far out as*

Fisherman's Pass, and depths of 6 m infrequently occurred at the furthest
offshore stations. The shallow inshore environment is dominated by oyster
reefs or bars which are generally oriented parallel to shore at '-tervals from
the shoreline. The reefs are composed of oyster shell with the bulk of the

,
reef being composed of broken shell. Clumps of shells are appt. rent on the

!' surface. The reefs are exposed at low tide, but almost all are covered at
high tide. Sections of reef tend to be short with narrow passages between
sections. When viewed from above, the pattern of reefs appears to define a

'series of basins with slightly deeper water in the center and the bottom
| gently sloping up to the surrounding reefs. Previous' reports on Crystal Bay

have defined and numbered the basins as shown in Figure 2.1-1.

! The coastal area of Crystal Bay is characterised by salt marsh dominated by
Juncus roemerianus with bands of Sosrtina siterniflora. The marshes are
fairly flat and extend inland for about 1.6 km in places. A number of small
creeks drain the marshes. The creek system adjacent to Basin 1 is

,

j particularly extensive.

~
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: 4.0 PREVIOUS STUDIES

- The present program is one in a series of studies conducted at the Crystal
- River site. Most of the stulies were intended to address the effects of power
plant construction and operation on the local ecosystem. Three exceptions*

were Dawson's (1955) early study of oyster biology and hydrology, Phillips'
(1960) study of marine plants, and the more recent study conducted by CH2M
Hill (1983) to provide data for the Withlacoochee Regional Planning Council.

Comprehensive studies relating to the power plants essentially began in 1969
at which time Unit I was in operation, Unit 2 was starting up, and a
construction permit had been issued for Unit 3. The studies were performed by
the Florida Department of Natural Resources (DNR) and a series of publications
resulted (Grimes 1971; Lyons et al 1971; Quick 1971; Steidinger and
Van Breedveld 1971; Grimes and Mountain 1971; and Mountain 1972). The last

' data collection took place in 1971. In approximately the same time frame, the
University of South Florida initiated studies of thermal effects (Carder
1970; Klausewitz 1972). Plume mapping and modeling were emphasized.

Licensing activities related to Unit 3 resulted in initiation of further
studies in 1972. Personnel from the University of Florida performed a variety
of studies; other participants were the University of South Florida, Gilbert
and Associates, and Dames and Moore. In 1973, the studies came uncler the
auspices of a specially formed Interagency Research Advisory Committee.
Study results were presented in a multiple volume report (FPC 1974a) and
several supplemental publications (FPC 1974b; FPC 1975; Osterling 1976).
Predictive hydrothermal modeling continued through 1975 and into 1976.

O Results of the modeling addressed the effects of future operation of Unit 3
(Carder et al 1976).

Unit 3 began commercial operation in March 1977, and an operational
monitoring program required by the environmental technical specifications
began at that time. Initial participants in the program were the University
of Florida, NUS and Connell, Metcalf and Eddy. Applied Biology held a
contract in the later stages. Although the scope of the program varied over
time, elements of the studies continued through 1981. Results were reported
in a series of annual reports (FPC 1978a; 1978b; 1979a; 1979b; 1980; 1981;
1982a) and summarized in two publications (FPC 1982b; Applied Biology, 1983).

The publications cited above report studies of essentially all components of
the Crystal Bay ecosystem; however, the results from almost all of these
studies cannot be directly compared to results from the present study.
Comparisons are limited because: 1) plant construction and operating
conditions did not approximate present conditions until 1981, 2) collection
techniques for particular biotic groups varied, and 3) laboratory and
analytical techniques varied. The data from these previous studies were used
in designing the present study.

O
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Q 5.0 DEVELOPMENT OF THE PLAN OF STUDY
(y-

Field sampling conducted at Crystal River is described for each program
element in subsequent sections of this report. The program originally was
. designed for FPC by a serier of contractors and was described in the document
entitled " Plan of Study, Crystal River 1, 2, and 3 NPDES 316(a) and 316(b)
Ecological Monitoring Program." The Plan of Study (POS) was prepared in
~ August 1979 and revised in November 1982. ' It was submitted to the U.S.
Environmental Protection Agency (EPA) for approval on November 15, 1982.

Subsequent to approval of the POS, Mote Marine Laboratory (MML) reviewed the
program and proposed changes to the Benthos, Impingement and Entrainment, and
Fisheries sections. The changes were presented in " Proposed Revisions to Plan
of Study, Crystal River 1, 2, and 3 NPDES 316." More limited changes were
also proposed for water quality aspects of the Physical Studies section. FPC
accepted the proposed revisions, obtained preliminary approval from '

regulatory personnel and submitted a request for proposal for the revised POS.
Stone & Webster Engineering Corporation's (SWEC) proposal was to implement
the program as written with the exception of the hydrodynamic / hydrothermal
modeling which would accomplish the objectives using different models. Field
collections remained unchanged. The proposed revisions and the pertinent

,

proposal material were submitted to the EPA on February 22, 1983. In March '

1983, SWIC was awarded the contract to implement the program. The field work
and preparation of the Benthos section of the report were conducted by MML
under contract to SWEC. MML utilised personnel from Mangrove Systems, Inc. to
work on the sacrophyte component. Personnel responsible for specific program
elements are listed in Appendix I.

-

As the field program began in June 1983, same modifications to the sampling i

progran were needed to accommodate local conditions or to enhance analysis of
the resulting data. These changes were susmarised in the First Quarterly
Progress Report (SWEC 1983) and presented orally at the First Quarterly
Progress Meeting held on October 27, 1983. All changes were discussed before
implementation and written notice was provided to EPA and to the Florida
Department of Environmental Regulation (DER). Formal approval of all changes
in the progran was received by FPC on April 17, 1984.

r

'

Throughout the program, quarterly reports have been issued containing summary
data tables for the field components and other related inforreation (SWEC 1983,

* 1984a,.h, c, d). These reports were submitted to U.S. Fish and Wildlife
| Services (FWS) National Marine Fisheries Service (NMFS), EPA, DER, and the
! Nuclear Regulatory Commission (NRC). In addition to data tables, a tape of

computerised data will be made available to EPA at the program's completion.
|- Quarterly progress meetings have been - held with state and federal regulatory
! agency personnel invited to participate. Regular participants have included
j. the EPA and the DER. As a result of the meetings, phone conversations,
| correspondence or other discussions, any program changes initiated after the'

start of field sampling have been subject to prior approval by the agencies.

| FPC summarised the above information in " Crystal River 316 Study, Plan of
; Study - Summary," to provide a single docu.sent outlining the program in its

,

final form. Table 3.0-1 summarises the field program and provides for each
i component the pertinent number of stations, replicates, samples, sampling

frequency, and period of study. Field collections were completed in August;

i
<
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1984. T*2e dates of these collections were summarized in the Fifth Quarterly.

Progreas Report (SWEC, 1984d).

After collection and laboratory analysis of samples and summarization in the
quarterly reports, the data were analyzed in a variety of ways for
presentation in this report. Nearly all of the statistical summaries and
analyses of data were done with Version 82.3 of the Statistical Analysis
System (SAS) (SAS 1982). This system offers a high level language of commands
(called PROCs) which follow many of the standardized statistical procedures
found in most statistical methods texts such as Snedecor and Cochran (1967).
The most frequently used SAS PROC for this study is the Generalized Linear
Model (GLM) procedure. A linear model in this case could be represented as:

=bXY=bXgg+bX22 33

where Y represents the dependent variable (such as surface temperature), X
contingus (water depth)represents a discrete (such as station) or

independentvariabgortreatment,andbrepresentsthei treatment mean or
deviation of the i treatment mean (for the discrete case) or the slope of
the least squares relation of Y on X (for the continuous case).

This SAS procedure provides an analysis of variance type summary of the
relative importance of the independent variables in the model. The procedure
also provides estimates of the values of the b's in the model. For nearly all
the GLM analyses a Tukey's Honestly Significant Difference (HSD) test was
provided. The anova type format confirms if at least one individual level,
e.g., station, of an independent variable is statistically aignificantly
different from at least one other level (station) of the same variable. The
HSD test identifies which of the levels is differ.: t.

O

5-2
.



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

_

'

.

REFERENCES FOR 5.0

SAS Institute Inc. 1982. SAS User's Cuide: Statistics,1982 Edition. Cary,
*

; N.C., SAS Institute Inc., 584 pp.

$nedecor, C. W. , and W. C. Cochran. 1967. Statistical Methods, Sixth

.

Iowa State University Press, Ames, Iowa. 593 pp.Edition.
!

SWEC.: 1983. First Quarterly Progress Report. Crystal River Studies. Report'

to FPC, October 1983.

}. SWEC. 1984a. Second Quarterly Progress Report. Crystal River Studies.
| Report to FPC, January 1984.

.

.

j SWEC. 1984b. Third Quarterly Progress Report. Crystal River Studies.
Report to FPC, April 1984.1

i

SWEC. 1984c. Fourth Quarterly Progress Report. Crystal River Studies.
Report to FPC, July 1984.

,

SWEC. -1984d. Fif th Quarterly Progress Report. Crystal River Studies.
Report to FPC, November 1984.

O-U
:

.

e

1

.

l
'

O -

.

,

- . . . - - _ .- . _ . . , , , _ _ . , _ _ _ . . . . , . _ _ . . . _ . . . . . _ , . _,-.,__.__..,__,,.__,_.,_,,,____,m_.. ,,, _ . _. . . . .



TABLE 5.0-1

SUMMARY OF ECOLOGICAL PROGRAM
CRYSTAL RIVER STUDIES

No. of No. of Total No. StudyStudy Component Stations Rep. Frequency Samples Period

I. Benthos

A. Benthic core 20 6(+2) Quarterly 600 15 mos
20 6(+2) 6 wks 1200 15 mos

B. Macrophyte mapping 50 10 Quarterly + 3000 15 mos
1 Preliminary

9(intens.) 10I 6 wks 900 15 mos
9(intens.) 5 6 wks 450 15 mos
9(ir. tens.) 3 6 wks 270 15 mos

C. Aerial photographe 1 1 3 times 3 15 mos

D. Oyster reef 9 90 Monthly & 14580 12 mos
Bimonthly

E. Salt marsh program 8 24 6 wks 1920 15 mos

F. Physical

a. Chlorophyll 'a' 8 2 depths Weekly 1040 15 mos
b. Sediment 40 3 Quarterly 1200 15 mos
c. Photometry 40 1 profile Weekly 2600 15 mos
d. Turbidity, D.O., 40 multiple Weekly 5200 15 mos

pH, Salinity, depth
Temperature

e. Sediment Temp- 40 1 depth Quarterly 200 15 mos
,

erature, Eh 20 1 depth 6 wks 200 15 mos

O O 9
- - - - - - -
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TABLE 5.0-1 (cont)

No. of No. of Total No. Study
Study Camponent Stations Rep. Frequency Samples Period

II. Impingement and Entrainment

A. Impingement 3 4 Weicly + 660 12 mos
3 t.imes

: B. .Entrainment 15 3 Biweekly 2880 15 mos
day / night

III. Fisheries

A. Trawl 9 7 Honthly. 756 12 mos
(night)

.B. Seines 4 2 Monthly 96 12 mos
,

C. Drop net. '2 2 Monthly 48 12 mos

D. Creek travis 4 7 Monthly 336 12 mos
(day) (

,

4

E. Crab traps 120' 1 17 times 2040 4 mos

j. F. Crab impingement 1 1 17 times 17 4 mos
]

IV. Physical Studies
i
*

A. Suspended loads 40 4 analyses Biweekly 5120 15 mos

B. Bathymetry 1 survey;

-C. Short-tern 16 1 Variable 2 mos
I

D. Long-Tera 51 1 or 2 Continuous Variable 12 mos

E. Meteorology 1 1- Continuous Variable 15 mos

; F. Temperature prof'les Variable 2 Variable Variable 2 mos
;

I.
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6.0 BENfl0S

O The benthos component of the present study includes the following elements:
water quality, s ediments , benthic infauna, macrophytes , s alt marsh, and
oyster reefs. Each of these elements was saspled by unique methods and these
methods, as well as results from each type of sampling, will be described
s eparately in subsequent s ec tions . For the biotic elements, impact
assessment associated primarily with the station discharge will be addressed.

|
6.1 WATER QUALITY j

i

6.1.1 Sampling and Laboratory Analysis |

Water quality investigations during this study included both in situ and
laboratory determinations performed weekly at 40 stations over a period of
approximately 15 months , from June 9, 1963 to August 27, 1984. Station
locations are shown in Figure 6.1-1. Sampling dates were selected to provide
information for both high and low tide conditions.

Actual sampling times on each day were designed around two temporal windows.
During a 90 minute interval centered on the predicted time of high or low
tide, in situ temperature and conductivity data alone were collected at 27
selected stations (4-30). The second window was a 4 hour interval centered on
local noon, during which seasurements of water coltana depth, temperature,
conductivity, pH, dissolved oxygen, and light penetration were made at all 40
stations. Salinities and corrected dissolved oxygen values were later '

,

calculated from these data.

Water samples for laboratory analysis were also collected from all stations
during 'the 4 hours centered on local noon, the photometry window.
Determinations of turbidity at the surface and bottom of each station were

'

made weekly. Samples for chlorophyll analysis were collected at a randomly
chosen eight of the 40 stations. On alternate weeks , surface and botton,

. samples we re collected for suspended load analysis (total and volatile
nonfiltersble residue).'

| Station locations were typically identified by the use of onboard Loran C

|. (Sitex Koden C787). Water column depths were recorded with either calibrated
fathometers or with marked leadlines.

In situ measurements of temperature and conductivity were made with
Beclaman RSS-3 inductive salinometers. Surface and botton measurements were|

I made in depths less than 1 meter. For water column depths of 1-3 meters or
less , surface, sid-depth, and bottom readings were taken. In depthe greater

. than 3 meters , data were recorded f rom surf ace , one-quarter depth, mid-depth,
| three-quarters , and bottom. Calculations of salinity from these data were

performed later using equations developed by Cox et al (1967), UNESCO (1966)
oceanographic tables, and the salinity-conductivity relationships of Jaeger
(1973).,

!: 1

- . Dissolved oxygen measurements were performed with YSI 57 dissolved oxygen
mete rs and polarographic membrane electrodes. Measurement de pths were

.
surface ~and bottom for depths of 1 meter or less , and surface, sid-depth, and
bottom for depths greater than 1 meter. These instrusents were operated

! 6-1
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without the salinity correction function to minimize possibility of sampler

error. Dissolved oxygen readings so obtained were later corrected for
salinity and percent saturations were calculated using the polynomial
relationship developed by Weiss (1970, cited in Riley and Skirrow 1975).

Measurements of pH were performed with Martek Mark VII multiparameter meters
and/or an Orion 201 pH meter. Measurement frequencies were at the same depths
as previously described for dissolved oxygen.

Quality assurance measures for these in situ parameters included: full bench
calibration of meters before and af ter sampling; field calibration of salino-
meters and D.O. meters; a repetition of all water column measurements at one
station out of ten; verification of the temperature function of the Beckman
salinometers against thermometer readings or the temperature function of the
Martek Mark VII meters; and collection of water samples at a rate of I for
every 10 measurements for laboratory analysis of pH, dissolved oxygen, and
conductivity. These water samples were preserved appropriately and the
analytical values obtained were compared to the recorded field values.

Photometry measurements , quantification of solar radiation and extinction,
were made in situ using LiCor integrating quanttan radiometers. These j
insertaments are sensitive in the photosynthetic spectrian of 400-700 na and
measurenents were made in air, j ust below the water's surface, at secchi i

depth, and/or at bottom. The secchi depth and percent cloud cover were also
recorded. The deck and submersible sensors for these instetsnents were
calibrated by the sanuf acturer on an annual basis and checks of the mechanical
zero were performed at the beginning of each sampling episode.

Surface water samples were collected from just below the surface as grab -

samples. Samples at depth were secured using a Niskin or Keusserer type
s ampler . Samples for pH and conductivity analysis were maintained at ambient
temperature, those for dissolved oxygen . determinations were fixed with
manganous sulfate and alkaline azide iodide solutions for later Winkler
titrations . All remaining samples for turbidity, chlorophyll, and suspended
load analyses were iced on collection and maintained either on ice or at 4 C
until analysis.

Laboratory snalyses were performed within the EPA recoassended, parameter
specific, holding times. Analytical methods employed were as follows:

1

Conductivity: Method 205, platintan electrode (APHA 1980).

Dissolved Oxygen: Method 360.2, azide modification of Winkler analysis,
full bottle tect.nique (EPA 1979) .

pH: Method 150.1, electrometric (EPA 1979).

Turbidity: Method 180.1, nephelometric (EPA 1979) .

Chlorophyll 'a': Method 1002G, spec trophotornetric determination of
chlorophyll 'a', corrected for pheophytin 'a' ( APHA 1980).

Total and Volatile Nonfilterable Residue: Method 209D and 209G, total

noafilterable residue dried at 103-105 C and volatile nonfilterable
residue ashed at 550"C (APHA 1980).

6-2
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Water quality data were analysed using the S.'.S CLM procedures. The specific.

analysis varied with the parameter, however weekly values, either
- individually or averaged over depth, were most of ten evaluated by quarter and

station. Other variables used included tide, depth, occurrence of stores, and
barge traffic. Where appropriate, variation based on other water quality

i ' parameters was considered. For example, turbidity values were analysed for
variation with quarter, station, de pt h, storms, barge traffic, total
suspended solids, conductivity and chlorophyll a.

6.1.2 Resul ts

Samplings were divided into five groups of thirteen episodes each. Months<

we re divided as follows: Summer - Quarter I, June, July, August; Fall -,

Quarter II, September, October, November, first week of December; Winter -
Quarter III, December remaining, January, February; Susener - Quarter IV,
March, April, May; Quarter V, June , July, August. Tabular means of parameter
values are presented in Appendix II for each quarter and for the project .as a
whole. It should be noted that project means (Quarters I-V) cannot be used as
annual averages, as they are biased by the inclusion of two summer quarters.

Tables of quarterly values were generated from the entire data base for all
parameters except pH, dissolved oxygen, turbidity, and total suspended load.
These means were computed during analyses of variance as a function of four or
more independent variables. Occasionally, when an independent variable was
missing, the dependent variable was not included in either the statistical
analysis or the calculated mean.

,

- The historical water quality' data bases for the study site consist primarily
: of temparature and salinity observations collected either in conjunction with
biological community analyses (Grimes 1971; Applied Biology 1982) or for
numerical model calibration and verification efforts (Klausewitz 1973).
Efforts have been made to separate the thermal effects attributable to the
power plant from t hose produced by seasonal and daily insolation (Carder
1974). Modeling efforts have centered on prediction.of the areal extent of .

the thermal pine under a number of seasonal, tidal, and plant operatios
conditions and ~ to accurately simulate interbasin flows forced by the dredged
spoil islands and naturally occurring oyster reefs (Klausewitz 1979).

Dissolved- oxygen and chlorophyll levels were frequently recorded during
previous studies of macrophytes and .of phytoplankton communities and
productivity / respiration ratios (FPC 1975; FPC 1980).

Subsequent ' to the construction of the intake and discharge dikes and the
redirection of Double Barrel Creek, mapping of bottom types indicated a highly
depositional enviromnent in the discharge vicinity and was attributed to the -
rapid erosion of new stream beds (FPC 1975; Cottrell 1974). With the concern
over the effect of light attenuation and non-catastrophic siltation on
attached macrophytes and sessile inf auna, turbidity, extinction coefficients
(secchi de pt hs ), and s ediaentation rates were quantified (Cottrell 1978; '

Knight ed.Cossina 1982; CH2M Hill 1983).

The present study was designed ' to provide a detailed record of local water
quality conditions in the area. Seurus of turbidity and suspended load were

- to be identified as possible sources of light attenuation. The effect of

.
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storms and plant related activities (barge traffic) on these parameters was
also to be investigated. Chlorophyll concentrations were to be used as a
first approximation of the distribution of phytoplankton (for input to the
turbidity analyses.)

Temperature

Temperature data and other water quality data presented below were subjected
te analyses of variance (ANOVA) using a Generalized Linear Model (GLM)
procedure. These statistical procedures are designed for unbalanced data
with more than one treatment variable. Comparisons of quarterly and station
means were made with Tukey's Studentized Range Test (honestly significant
difference) and at a confidence level of 95% (alpha = 0.05). Results' of the
ANOVA's are provided in Appendix II.

Individual analyses of variance were performed on surf ace temperatures (ST),
and bot;om temperatures (BT) as a function of quarter, station, tide, station-
tide interac tion , and depth. If more than one observation was made at a
station during a sampling episode, only that taken closest to the time of
predicted slack water was selected for analysis. The models generated for
both dependent parameters were highly significant.

For surface and bottom temperatures, both quarter and station terms accounted
for a significant portion of the data variability. Seasonal dependence of all
temperatures at the site were indicated. The contribution of the station term
suggested a constant spatial distribution of temperatures once seasonal
fluctuations had been removed. This areal pattern could be the result of the
thermal influence of the discharge, insolation and warming of shallow water
bodies, or any other relatively constant heat source or sink in the study
area.

Seasonal changes in water temperature resulted in quarterly mean surf ace and
bottom values (all stations combined) that were significantly different from

one another. The two sumser quarters were also significantly diff erent,
although the absolute value of the difference between the means was only 0.70
and 0.56 C for s urf ace and bottom temperatures. Temperature plots during
those seasons with the lowest and highest mean bottom temperatures are
presented in Figures 6.1-2 and 6.1-3.

Station by station statistical comparisons of tidally averaged surface and
bottom temperatures (Figures 6.1-4 and 6.1-5) were compiled and stations were
grouped based on the pattern of significant differences with other stations.
Stations are in order of decreasing temperature means as determined by the CLM
with Level A stations having the highest overall temperattres, and presumably
the most direct thermal impacts, Level B the next highest, etc.

The highest mean temperatures were recorded at Station 17, the station most
proximate to the POD and most likely to be directly influenced by the thermal
dis charge. Station comparisons produced a core group of four additional
stations (13, 18, 19, 29) which are not dissimilar from Station 17. These
five stations comprised Level A for both surf ace and bottom temperatures.

O
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Level B stations , the group with the next highest project temperature means ,O, were comprised of slightly different stations for surface and bottom
obs ervations . In addition to Stations 14, 20-22, 28, and 30, Stations 23 and

|27 were included for surface but not for bottom temperatures, while Stations 4 '
,

and 5, near the CFBC, were included for bottom but not for surface.

Level C stations were those significantly different from the three warmest
i (17,18 and 19) and were comprised of Stations 5, 6, 7,15, and 16 for surface
i temperatures , and 15, 23, and 27 for botton values. Level D surface stations
i .were 4, 8, 9, and 24; bottom stations were 6, 7, and 16. These divisions are

illustrated in Figures 6.1-6 and 6.1-7).

For the ST model and the BT model, depth did not contribute significantly. As
the depth term was applied last in the analysis, and as the station variable
is not truly independent of the depth observed on station, it is possible that
such phenomena as solar warning of shallow water masses were already evaluated
by the station variation.

The res ul ts of the ANOVA imply that as the tide term was not significant,
there was no consistent fluctuation of temperatures with tide over the study,

[ area as a whole. The station-tide interactive term also indicated no
significant interaction or multiplicative effect between these two parmaeterst

t once the variability due to station has been removed. However, despite the
|~ insignificant effect of tide in the GLM procedures, isotheras of high and low

tide means for the duration of the project showed large differences in the
areas enclosed by aelected isotherms (Figures 6.1-8 and 6.1-9) and
temperature differentials of up to 2 C were observed at several stations (22,

- 23, 29, 30). A more continuous deseasonalization based on maxistan daily air
temperature or isolation (Figure 6.1-10) or the inclusion of plant operations.-

'

(Figure 6.1-11) in the statistical model might have prevented the masking of
temperature fluctuation due to tidal stage. Unfortuna tely, gaps in the
meteorological record decreased the utility of this data base and - the
fluctuations apparently produced by plant discharges appeared to be less than
those due to seasonal climatic temperature changes.,

As illustrated in Figures 6.1-8 and 6.1-9, during low tides the thermal pitane1

turns SW and includes Station 29 in the stations classified as Level A.
During high tides, a steeper thermal gradient was maintained in the immediate
discharge area, and temperatures at stations to the north (4, 5, 13) were

. elevated. These observations were compatible with the modeling and short term
results (see Section 10).

Concern has been voiced previously (Carder 1974) thae'a large portion of the
.

acreage of the observed thermal pitanes was an artifact of water flowing from
the CFBC and entering the study area, ptrticularly on an ebbing tide. This,

.

water would have been confined and subject to warning from solar radiation and
the eff ec t should have been most evident at Stations 4 and 5. This solar

L warning phenomena was not observed to be the most influential factor on bottom
temperatures at Stations 4 and 5 of the present study, although freshwater
inputs from the CFBC to the study area were apparent. During low tide,

sasplings , when CFBC influence was highest (lowest salinities) and surf ace to
bottom salinity gradients were most pronounced. Warner, more saline water

,

r 1 - was found at the bottom of the water coltaan. More pronounced temperature
differences (bottom higher) were observed at high tides. This pattern was: g
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observed during all quarters of the study, including Quarters I and V when
maxists insolation and warming of the less saline waters of the Canal was

,

j expec ted .
I

! Radiation absorption and subsequent heat transfer to the water coltaan by
bottom sediments was apparently not a factor in producing this temperature| ,

gradient at Stations 4 and 5, as only approximately 2% of the subsurf ace lightl

| reached the bottom on the average. Stations of comparable depths , south of |

the intake, did not develop thermal inversions to this extent even though 25%
( of the subsurfece light reached the bottom.

Surf ace temperatures did not show an obvious uffect of heat input from the
; CFBC. Tidally averaged surface temperatures of Stations 4, 5, and 6 during

the summer (Quarte I, maximum insolation) (Figure 6.1-12) were <.ooler than ;

adjacent stations (1, 7, or 14) and were comparable to Stations 31 and 38,
nearshore stations south of the intake and less subj ect to freshwater
influences. Finally, mean surface temperatures observed during low tides at
Stations 4 and 5, when salinity indicated maximum input f rom the CFBC, were
again less than observations at high tide (Figures 6.1-13 and 6.1-14).

Thermal stratification was investigated by an ANOVA of DT, surface
temperature minus bot tom . temperature , as a function of quarter, station,
tide, station-tide, sad depth. Again quarter and station were the most
significant factors in accounting for the variation in observed data. For
this model, howaver, the F value produced for the quarter term, while still
significant, was two orders of magnitude less than for the models of ST and
BT, indicating seasonal fluctuations are leais statistically significent. The
station-tide interactive term and depth (a function of station) also
contributed significantly to the variations observed.

Mean vertical gradients of temperature were inverted (negative values of DT)
in Basins 2 and 3. This previously observed (Grimes and Mountain 1971),
phenomenon was attributed to the withdrawal of waters from approximately 5.5
km offshore (salinity 23-24 o/oo) and discharge into a nearshore, less saline
enviromsent. The warned dis charge , however , was still denser than the
receiving waters, and higher temperatures ware observad by the authors at the
bottom of the water column until mixing produced a more homogenous water mass.'

During the proj ect , repetitive temperature measurements made on a single
station visit differed by an average of 0.06 C and the instrumental precision

! criterion that was generated allowed the detection of differing water masses
| when temperature differentials exceeded 0.22 C. Station means for the

project showed thermal inversions of 0.22 C or more at Stations 4, 5, 13, 14,
and 20 over the course of the proj ect. The maxistan inverted gradient, -

! 0.68 C, was observed at Station 4. These stations were all considered Level A
and B thermal stations for bottom waters. Salinities at Station 17 indicated

| that both surface and bottom waters were relatively uniform and highly saline.
| The station was also extremely shallow, and almost complete displacement of
| nearshore waters by the plume was assumed to have prevented any large thermal
' inversion from occurring. Salinities at Station 19 indicated that some mixing

had occurred, again decreasing the thermal inversion.

)

| 0-
|
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Vertical temp gradients were positive in Basins 4 and 5 with the

O maximue (0.68,eratureC) observed at Station 23.Isotheras of Dr were compressed in
the vicinity of the oyster bars separating Basin 3 from Basin 5, indicating a j-

zone of rapid change. The plume, approximately 4 las offshore, was in that |

area mixing with salinities comparable to its origin, although still several
degrees . warmer than the point of intake (Station 34). The resulting density
gradient . f avored the warmer water or. the s urf ace . This result was most

' . prominent during low water (Figure 6.1-15).

Salinitye

1

Salinity patterns in the study area are complex, but are simplistically
summarised as two f reshwater inputs to an estuary, with a saline input (the
plant discharge) situated between. Average flows of the Crystal River and the
Withlacoochee River have been reported as approximately 785 and 1183 cfs,

| respectively ( Applied Biology 1982). The flow in the CFBC has been reported
to vary between 100 and 3980 cfs (Carder 1974). The plant discharge is
approximately 2937 efs.'

The salinity data collected nearest the time of predicted tide during each
sampling e pisode we re subjected to GLM procedures. Surface and bottom

; salinity (SC and BC), as well as the salinity gradient present (DC , surf ace
minus bottom values) were each analysed as a function of quarter, station,
tide, station-tide, and de pth. All three salinity models generated were-

highly significant. Each independent term accounted for a significant'

! portion of the data variability with the single exception of the depth term in
the model of DC.

Seasonal salinity differences, a typical response to variable freshwater
-flows and tidal heights, were strong enough for most quarters to be
significantly different from one another. Surface quarterly means were ,,

j highest in fall, Quarter II (SC, 22.45 o/oo) and lowest in the spring,
; Quarter IV (17.27 o/co). Mean bottom salinities ranged between 24.21 o/oo

during the second sumser (Quarter V, Figure 6.1-16) and 18.31 o/oo in the
spring (Quarter IV, Figure 6.1-17).

The seasonal salinity variations observed had no close relationship to
'

rainfalls recorded either at the Crystal River Power Station (incomplete
: data) or in the Crystal River /Inglis area (National Weather Service
' unofficial monthly totals, Figure 6.1-18). Flows from the Crystal River, a t

spring fed river with a low piesometric elevation, have been reported to vary
,

inversely -with seasonal tidal heights (Mann and Cherry, 1970). Maximun

| dis charge f rom this system would then be expected to have occurred during
i January -and February, during periods of lowest predicted tides. Minimum

j- salinition in the study area, however, were observed in March, April, and May.

t The variation in salinity during the spring, however, was more pronounced for
inshore stations , arguing a variable- terragenic source of fresh water. On'

April 12, 1984, and April 18, 1984, high turbidities were recorded
simultaneously with low salinities and indicated either storm conditions
(when strong winds may alter times and heights of actual tides from predicted)
or pulses of runoff with high suspended solids. A more extensive compilation
of watershed rainf all ' records , assessment of antecedent conditions and soil
types, and flow and stage records of the freshwater inputs would be required
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to fully relate the salinities observed in the study area to precipitation and
tides .

The significance of the station term in the salinity ANOVAs illustrated that,
oace seasonal variations were removed, a relatively constant gradient of
salinities existed across the study area. This distribution across the study
area was strongly aff ected by tidal stage, and a station-tide interactive term
was significant for models of surf ace and bottom salinities.

The maxistaa tidal chenge was observed at Station 1 (near the Withlacoochee
River), approximately 5-6 o/oo. Minimum tidal differences were observed in
the region of the discharge canal at Stations 17,18, and 19 (Figure 6.1-19).

A compilation of station to station statistical comparisons showed a much more
continuous distribution of salinities than of temperature in the study area.
Groups of similar stations based on the pattern of significant differences
were therefore smaller, and as there are two f reshwater inputs to this system,
similar stations were not always contiguous , occasionally being divided by
the intake and discharge spoil dikes.

Maxima of vertical salinity gradients, DC, were observed near the regions of
freshwater input (Figure 6.1-20). Negative values re pres ent less s aline
lenses of water overriding denser, more saline water. Station 17 exhibited
the least amount of stratification during both high and low tide conditions.
Based on salinity observations , both surf ace and bottom waters at this station
were primarily comprised of discharge from the plant, the volume of saline
water discharged by the plant (2937 cfs) apparently overshadowing any less
saline flow from the nearby marshes.

Dissolved Oxygen

Two different selections of independent variables were used for ANOVA of the
dissolved oxygen (DO) data base. Values from the surf ace (D01) and bottom
(D03) of the water column and the percent of dissolved oxygen saturation
relative to equilibritsa conditions at surface and bottom (DSS and DSB) were
all treated separately. The first model type included quarter, station,

,

| temperature and chlorophyll concentrations as independent variables. The
| relatively small number of chlorophyll data points limited the amount of DO

data subject to this treatment. Chlorophyll concentrations were found not to
account for any significant variability in DO or percent saturation data. CLM
procedures were repeated af ter elimination of the chlorophyll variable. The
quarter, station and temperature and salinity terms all accounted f or highly
significant portions of the variation in the dissolved oxygen data.

Seasonal variations in DO were related to those produced by temperatures. The
|

temperature dependence was to be expected from the thermodynamic laws
governing the solubility of all gases in water and the inverse relationship of
absolute concentrations to temperature. Solubilities at equilibritun
conoitions are also inversely related to salinity. Station related variables
affecting DO concentrations in addition to those addressed by the GLM could
have been the presence of productive submerged grass beds or algal mats, or
unve getated bottom types exerting a benthic oxygen demand. Seasons with
minimum and maxistan DO means are illustrated in Figures 6.1-21 and 6.1-22.

[

O
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[ Spatial patterns of dissolved oxygen were mixed for surf ace and bottom waters.
/ - Station 17, as may have been expected from the elevated temperature observed,

~

had the lowest mean surf ace DO, 6.7 ag/1. That value was not significantly
.

different from those at stations in Basin 3 and the southern half of Basin 2.
These stations were all within Levels A and B of the thermal impact stations.

Due to the number of stations that typically experienced salinity
stratifications, dissolved oxygen levels were expec ted to be less at the
bottom of the water colten. In addition, this gradient would be exacerbated
wherever thermal inversions occurred. Thos e statious with low bottom DO
concentrations , however, were not exclusively the Level A or B thermal
stations. Three stations in Basin 4 (7, 8 and 15) had low botton DO values.,

; Total organic carbon, percent silt clay and free sulfide levels in sediments
! at these stations imply a. depositional environment with low water velocities
: and a potentially high benthic oxygen demand.

f Macrophyte aerial surveys . confirmed that Level A and B Thermal Stations that
i did not have low D03 concentrations all had seagrass and algae ac:umulations.
!' Station 38, with highest mean DO levels, was also heavily vegetated.
t-

Models of percent saturation of DO, using the same variables of quarter,
station, tempera ture and s alinity, were also highly significant. All,

: independent variables removed a significant portion of the sum of the squares
!; with the exception of salinity for surf ace values. The difference between

surface and botton saturations was greatest and the overall percent of,

saturation at bottom was the least (91 percent) during the two . stesser
'

quarters. This is consistent with elevated benthic demande during warmer
weather. Surf ace waters were closer to equilibrium for all quarters.

The spatial patterns of percent saturation of DO also indicated contributing
* f actors other than equilibrium solubilities as a function of temperature and
F s alinity. The highest- percent saturation,100 and 103 percent for surface and

bottom, was recorded at Station 38, where concentrations of saagrasses were
L observed. The lowest saturations were observed on the bottan at Stations 3-9,
; 14 and 15, in general those stations immediately south of the CFBC spoil
|~ islands and at the northern edge of the influence of the thermal pitase (Figure
L 6.1-23). Abeolute Do concentrations, however, were little different from the
' discharge. Saturation deficits were produced by the decrease in temperature

.

between the discharge and these stations, or sediments producing an increase-

in theoretical solubility of DO with no change in the absolute concentration.
The thermal and s alinity stratification also~ observed would reduce the
reseration rates of bottom waters.

;

i 28

Changes in temperature will affect the distribution of carbon dioxide among
its various species. With a constant total carbon dioxide concentration, pH
will fall with increasing temperature. Biological respiration and
photosynthesis that deplete the total concentration of carbon dioxide present
will also elevate pH values to daily maxima in late af tornoon af ter periods of,'
high productivity. Seasonal trends in . pH are generally apparent in open
oceans. Lewest carbon dioxide and highest pH values are observed in warmer

.

months when productivity is high. This pattern is complicated nearshore by
,

A local weather conditions. The wet season in Florida typically occurs during|

Q):'

o
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the warmer months, and acidic runoff (low pH) is greatest when pH values are
expected to be at a maxistan. >

Initial statistical analyses of pH data from Crystal Bay found chlorophyll to
account for an insignificant portion of the variability in pH values. The
ANOVA's were subsequently repeated af ter eliminating chlorophyll. Models
generated were highly significant for surf ace (PHI) and bottom (PH3) values.
The quarter, station, and temperature contributions to the model were all
significant, and salinity was significant for PH3 but not for PHl.

Over all stations , the highest pH values were recorded during Quarter I, the
first summaer quarter (Figure 6.1-24). 1.owest pH values occurred in the f all
rather than during the spring quarter when runoff was most apparent and low pH
values would be expected.

Based on the pattern of differences, two groups of stations were identified,
one with low values over the course of the proj ect , the other with high
values. Those stations with low values included nearshore stations north of
the discharge dike, both thermal (Stations 13, 14, and 17) as well as those
most affected by the CFBC and the Withlacoochee River (Stations 1, 2, 4-7).

Stations with elevated pH values we re those nearshore in both thermal and
nonthermal areas (Stations 27-34, 38, and 39). Although both temperature and
salinity contribute to observed pH variations, the controlling influence on
pH values appears to be a biological system other than phytoplankton that
affects the carbonate - bicarbonate - carbon dioxide equilibris.

Photometry

Extinction coefficients were computed f rom submersible photometer readings
using the equation:

K = ( in ( Is / Io ) ) / - Z

where K = extinction coefficient in f t

Io = light below the water surface

Iz = light at depth

Z = depth in feet

Measurements made at secchi depth (12 inch diameter) and surf ace were used to
calculate a KS, and at bottom and surf ace to calculate a KB. When secchi
depths were greater than the water coltaan depth, no KS was calculated.
Analyses of variance with independent variables of quarter, storm (quarter),
station, depth, and turbidity were performed. All input variables were found
to be highly significant.

Seasonal growth patterns of phytoplankton are possibly responsible for the
significance of the quarter term in the models generated. The mean KS and KB
of all stations during Quarter III was the lowest of any of the five quarters
sampled (highest clarity waters). This coincides with temperature and

chlorophyll concentration minima.
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'
The storms were identified from the intermittent meteorological data and

O defined as four consecutive days with wind velocities averaging over 7 aph.
The shallow waters of Crystal Bay made resuspension of unconsolidated

; sediments and erosion of the nsaserous spoil islands extrasely likely during |

periods of prolonged high winds and resultant wave action.. Depth of the water>

colan also controlled the asount of resuspension generated by any given wave
height. Since only 5 storms were identified, no attempt was made to weight
storms for wind direction, velocity and variability.

The amount of light scattered or absorbed by suspended and dissolved materials
in the water colan (turbidity) will directly decrease the enount of light:.

'
- reaching a . given depth.' Turbidity accounted for a highly significant amount
of . the variability of KB and KS, and the distribution of extinction
coefficients matched closely with turbidity isopleths.

The significance of the station term indicated that a consistent spatial4

pattern of light extinction existed. The highest mean values of KB, and
3 therefore, the waters of lowest clarity, were observed at Stations 1, 2, 4, 5,'
) 6, 7, and 8, those stations nearest the CFBC -and the Withlacoochee River

(Figure 6.1-25). Lowest coef ficients were measured at the offshore stations
;- and south of the intake dike.
;

' The Crystal River, with groundwater as its primary source, had much lower'

color values than a " blackwater" river such _ as the Withlacoochee (MML,-

unpublished data) in sedition to much lower flows. Suspended load data from,

: the two rivers were quite comparable. The absorption of light by dissolved
organics (hunic acide), marsh export detritus, or erosional matarial from the,

- CFBC spoil islands was believed primarily responsible for the differences in
_KB.

Differences between KS and KB values were examined to determine if salinity or
thermal stratification decreased penetrant light.- No consistent pattern was ;

observed in quarterly station means for those stations closest to thermal or
freshwater sources.

Quarter I, the quarter with the highest mean value of KB, was further analysed
by back calculating from KB the depths to which 10, 5, and 1 percent. of the
incident light would penetrate (Table 6.1-1). These depths were then compared
to the mean depths recorded on station during that quarter. (Sumser tides
were among the highest predicted -and water coluen depths and extinction
coefficients during this quarter represent a worst case situation.) During
Quarter I, quite a number of stations had _ average _ water coltasa depths in
excess of Z(10 percent - ), the depth at- which all but 10 percent of the
incident light has been absorbed. None, however, had depths which exceeded
Z(1 percent). The average percent of surface radiation that reached the ;

botton is illustrated in Figure 6.1-26.

Turbidity-

Initial CLM procedures on~ both surface and bottom turbidity data bases
produced highly significant models using quarter, storm (quarter), station,
de pth, salinity, total suspended loed , and chlorophyll as independent
variables. The rationale for including many of these paraseters was entirely
analogous to their selection for the analysis of extinction coefficients and

'
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storm dates utilized were the same. Suspended loads should influence
i

turbidity values directly and high chlorophyll concentrations would indicate i

a phytoplankton population that would also produce considetable light
scattering and absorption.

Chlorophyll accounted for a significant portion of the variability in
turbidity data but its inclusion in the model limited the ntsnber of turbidity
values analyzed. For this reason, CLM procedures were re peat ed after
replacing chlorophyll with temperature as an independent variable. Waters of
extreme temperatures, either high or low, might be expected to have decreased
biomass concentrations , and therefore lower turbidities.

The second set of models for turbidity were also highly significant.
Temperature (other than that contained in the quarter variable) did not
account for a significant portion of the variation in either model. Sus pended
load accounted for the greatest portion of the variation in the model. As
expected, bottom turbidity values were higher overall than surf ace values ,
and more variability was observed at the bottom for a given station.

Highest surface and bottom turbidities were obs erved during the spring,
Quarter IV, the period of lowest salinity and highest surf ace suspended loads.
Over half of the stations both north and south of the intake spoil had maxima
during this quarter. This quarter marked the resumption of rains af ter the
dry season, and pulses of turbidity were observed coincident with salinity
minima.

The storm (quarter) variable was highly significant. Station means for the
quarter (with storm events removed) were calculated and subtracted from
surface turbidities collected during storms. The increase in turbidity
attributable to storm conditions is illustrated for the two most severe storms
(Figures 6.1-27 and 6.1-28) . Individual stations and the degree to which they
were affected were obviously products of wind direction and strength. The
small data base for storm conditions and the partial nature of the
meteorological data, however, prevented a quantitative assessment of these
contributions.

In general, surface turbidity distributions were inversely related to
salinity isopleths for the discharges from the CFBC and the Withlacoochee
River, decreasing with increasing salinity (Figure 6.1-29). Stations with
the highest observed surface turbidities were 1, 4, 5, 6, and 8. A secondary
group included 7, 9, and 17. Turbidity at these stations is most likely the
result of precipitation of hunic substances, export of salt marsh detritus,
and erosion of CFBC spoil islands.

Stations lowest in surf ace turbidity included most of those south of the
intake spoil. These were sheltered from the severest northerly winds and
s alinities were presumably controlled by the low humic waters of Crystal
River. The marshes adjacent to Station 31 also appeared to have lower tidal
exchange volumes and lower flows with less scouring. Finer grained material
within the marsh itself and acetanulated algal detritus also indicated more of
a depositional environment than the area near Station 17. Less material
appears to be exported from this southern marsh and sediment loads in the
adjacent basins are correspondingly less (Cottrell 1974).

6-12
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Suspended Solids

.O Suspended load analyses also included GLM procedures. Models were produced
for surface and bottom total suspended load data as a function of quarter,,

storm (quarter), sts, tion, turbidity, temperature, and salinity. Stora dates I

were the same as those described in the analyses of extinction coefficients-

and turbidity.

Models generated were highly significant. ANOVA stammaries indicated that -

turbidity values could account for a majority of the variation in the data.
Quarter, storm (quarter), station and turbidity terms were all highly
significant for both data sets. Salinity was only significant for surface
turbidities . Temperature (beyond the effects accounted for by the quarter and
station terms) was insignificant in accounting for suspended load data
variation.

,

The spring quarter had the highest overall surf ace suspended load recorded.
The lowest concentrations were recorded during the winter, Quarter III. This'

| pattern, while compatible with the rainf all and salinity trends discussed
j earlier is much less clear cut than for turbidity. Bottom loadings were again
j more variable than surface and seasonal trends were slightly different from

surface values. The lowest values recorded for turbidity and extinction
coefficients were also during Quarter III. The effect of storms on suspended
load was comparable to the effects on turbidity and the individual stations
most affected were again dependent on wind strength and direction.

Similar to turbidity distributions, stations with highest overall values of

.O total suspended load were concentrated along the southern side of the CFBC
(Figure 6.1-30). Surface loads at Stations 1 and 6-9 were not significantlyi
different from Station 5, which had the highest load over the course of the4

proj ect. Those stations with the lowest observed surface values are those.

south of the intake dike and nearshore (Stations 31-33, 48-40) as well as
Station 28.

:

Due to the variability of botton TSS data, station to station comparisons
produced fewer significant differences despite the wide s pread in mean.
suspended load. Highest vahms were again observed at stations near the CFBC
(1, 3-6, 8-10, and 15) and ranged from 29 to 17 as/1. Those stations with the

-lowest suspended loads included stations south of the intake (35, 39, 40),"

i offshore (24, 26), and some Level A and B thermal stations (27, 28, 29).

Volatile - suspeaded solids were al'so analysed by the CLM procedure.
,

Independent variables of quarter, station, and chlorophyll were applied to
j . surface and bottom data sets. The models produced were highly significant.
! Quarter and chlorophyli variables accounted for significant portions of data i

variability. The station term was significant for bottom values but not for '

<

i surface.
;

+ Seasonal distributions of volatile suspended load were comparable to the
trends shown by overall chlorophyll data. The lowest levels of suspended

4

volatiles were recorded during the winter, Quarter III. This period coincided
I with the lowest quarterly means for turbidity, total suspended solids, and
! -- extinction coefficients. I

O
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Data variability permitted few significant differences to be observed between
stations . Station 8 contained the highest average volatile solids (7 mg/1)
f or the proj ec t. This station also appeared to be a depositional area, as not
only volatile but also tot al suspended solids were high here. Percent
silt / clay, total organic carbon, and sulfide concentrations in the sediments
at this station were among the highest of those observed in the study area,
and the mean grain size was one of the small est . Stations with volatile
suspended loads not significantly different from 8 included those innediately
south of the CFBC spoil islands and Level A and B thermal stations (13,17,
20, 21, and 29). Values at Stations 3 and 33 were also high.

Barge Traffic

The effects of barge traffic on s us pended load and turbidity were also
investigated through GLM analyses. Surf ace and bottom data sets from Stations
17, 34, 35, 36, and 37 were selected as being those most likely to show any
increases as a result of sediment resuspension. Station 17 was included as it
receives the most direct exposure to waters that have passed through the plant
condensor. Independent variables included quarter, storm (quarter), station,
and barge (quarter-station). The degree of barge influence at these stations
was selected based on the length of time since traf fic had passed or, in the
case of 17, the length of time in which a disturbed water mass could be
expected to reach that station.

The models produced for surface and bottom turbidities were both highly
signi ficant. The quarter term accounted for most of the data variability in
both models, and storm (quarter) was significant for the surf ace turbidities.
No other variables were significant. Barge effects were either not apparent
at the selected stations during the times sampled or were overridden by those
due to wind or wave action. Other obscuring f actors may be the transient
nature of any disturbance. Velocities in the intake canal would act to
rapidly disperse any elevated turbidities.

The model for bottom suspended load data was not significant. In that
produced for the surface values, however, again only quarter and storm
(quarter) accounted for any significant amount of variability. Barge
influences were not apparent.

Chloro phyll

Surface and mid-depth chlorophyll concentrations were analyzed as a single
data base by the GIM procedure, using quarter, station, extinction

coef ficient (KS), secchi depth, salinity, temperature, and volatile suspended
solids as independent variables. Of these only temperature and salinity were
insignificant and quarter, station, and KS were highly significant.

Highest overall chlorophyll levels were recorded during the second sunner.
Winter, Quarter III, levels were lowest. This is compatible with the expected
seasonal growth patterns of phytoplankton and cold weather reductions in
photosynthetic activity.

.

Station by station comparisons show few differences and data variability for
some stations is quite large compared to stations with comparable means.
Those stations with the highest levels are generally centered around the CFBC
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and the Withlacoochee River entrances to the study area (Stations 1, 3, 4, 5,<

8, 9, and 15)- (Figure 6.3-31). Lowest levels were observed at offshore and
southerly stations. |

i,
'As chlorophyll susples were collected from eight randomly selected stations

per week and volatile suspended solids were only collected every other week,
the data base for this statistical analysis was limited. The conjunction of .

-

these parameters was met for some st ations only once during the entire |
>

proj ec t. When all weekly chlorophyll data was combined without regard to
sampling de pth , the seasonal and spatial patterns discuss ed above were '

confirmed ,'
;
t

6.1.3 Discussion

Water quality stations in the study area were statistically divided into five.

groups: four of decreasing thermal influence and those unaffected. The
groupings were slightly different for surface and bottom waters, more'

stations being included for the affected surf ace waters. Stations 13, 17, 18,4

1 - 19 and 29 in Basins 1, 2 and 3 were those most directly affected by thermal
'

discharge. Little input of heat was observed from either the Cross Florida
Barge Canal or the Withlacoochee River. The distribution of the thermal

: pitane, as determined by station mean water temperatures, agreed well with that
predicted by the ntaserical models.

Spatial salinity patterns were complex as the Crystal River, the
Withlacoochee River and CFBC, and - the plant (discharging offshore water

i
.

nearshore) all act as inputs to the study area. Seasonal salinity trunds were' -

present but were not directly related to rainf all recorded either at the power
plant or in the Crystal River /Inglis area. Minimism salinities were recorded
during the spring quarter.

Dissolved oxygen levels were strongly and inversely related to temperature;
susener minima and winter maxima were recorded. Percent saturation of

^

dissolved oxygen was also lowest during the sumuner. The station with the
lowest mean oxygen level was that with the highest mean temperature.
Distribution of macrophytes af f ec ted both dissolved oxygen and percent
saturation levels , and appeared to be one of the controlling variables in
accounting for pH distributions. Chlorophyll levels displayed s easonal

- trends (winter minima) but did not control either 90 or pH values.

Water clarity was most reduced at stations near the CFBC. High extinction
. coefficients were apparently the product of dissolved hinsics and particulate
matter exported from the Withlacoochee River, the CFBC, and adjacent salt
marshes. Erosion of the spoil islands is also indicated. These same f actors
also influenced the distributions of turbidity and total and volatile
suspended loads. Waters of highest clarity were south of the intaka spoil and
offshore. Light was apparently not a limiting factor at those stations most -
affected by the thermal discharge.

Stores produced elevated values of extinction coefficients, turbidity, and
suspended load. The stations and the degree to which each was affected were
the product of wind directions and strengths. Wave and current resuspension
of sediments also apparently contribute. The effect of barge traffic on theseO paranters was not apparent.
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Table 6.1-1 Penetrant Light. Extinction coefficients KS, KB (f t' );
station depths, D (f t); depth to which 1%, 5%,10% of
surface radiation penetrates, Z(1), Z(5), Z(10) (ft);
percent surface radiation at t attom, %Io @ B (%).

KS KB D Z(1) Z(5) Z(10) %Io

S_ta tion (ft"y) (ft-I) (ft) (ft) (ft) (ft) @Bt

1 0.54 0.53 2.6 8.7 5.7 4.3 25.2
2 0.49 0.48 4.0 9.6 6.2 4.8 14.7
3 0.40 0.42 7.5 11.0 7.1* 5.5* 4.2
4 0.51 0.63 5.8 7.3 4.8* 3.7* 2.6
5~ 0.47 0.76 5.1 6.1 3.9* 3.0* 2.1
6 0.53 0.54 5.0 8.5 5.5 4.3* 6.7
7 0.60 0.59 5.3 7.8 5.1* 3.9* 4.4
8 0.42 0.55 6.7 8.4 5.4* 4.2* 4.3
9 0.47 0.45 7.5 10.2 6.7* 5.1* 3.4

10 0.38 0.37 9.1 12.5 8.1* 6.2* 3.5
11 0.31 0.29 9.4 15.9 10.3 7.9* 6.5
12 0.23 0.20 14.4 23.0 15.0 11.5* 5.6
13 0.35 0.46 3.0 10.0 6.5 5.0 25.2
14 0.48 0.42 5.1 11.0 7.1 5.5 11.7
15 0.48 0.45 6.3 10.2 6.7 5.1* 5.9
16 0.37 0.39 7.2 11.8 7.7 5.9* 6.0
17 0.50 0.54 2.4 8.5 5.5 4.3 27.4
18 0.42 0.41 5.8 11.2 7.3 5.6* 9.3
19 0.45 0.41 4.8 11.2 7.3 5.6 14.0
20 0.36 0.41 7.4 11.2 7.3* 5.6* 4.8
21 0.43 0.43 8.5 10.7 7.0* 5.4* 2.6'

22 0.45 0.39 8.4 11.8 7.7* 5.9* 3.8
23 0.39 0.34 10.6 13.5 8.8* 6.8* 2.7
24 0.29 0.29 9.8 15.9 10.3 7.9* 5.8
25 0.27 0.23 12.1 20.0 13.0 10.0* 6.2

,

26 0.24 0.23 14.4 20.0 13.0 10.0* 3.6
27 0.43 0.43 4.9 10.7 7.0 5.4 12.2
28 0.43 0.44 6.8 10.5 6.8 5.2* 5.0
29 0.36 0.36 6.2 12.8 8.3 6.4 10.7
30 0.41 0.40 6.4 11.5 7.5 5.8* 7.7
31 0.45 0.31 4.9 14.9 9.7 7.4 21.9
32 0.33 0.30 4.4 15.4 10.0 7.7 26.7
33 0.40 0.31 7.1 14.9 9.7 7.4 11.1
34 0.33 0.26 8.8 17.7 11.5 8.9 10.1

35 0.25 0.25 7.5 18.4 12.0 9.2 15.3
36 0.27 0.23 11.5 20.0 13.0 10.0* 7.1
37 0.21 0.25 13.3 18.4 12.0* 9.2* 3.6
38 0.26 0.34 4.0 13.5 8.8 6.8 25.7
39 0.27 0.27 7.4 17.1 11.1 8.5 13.6
40 0.22 0.20 13.3 23.0 15.0 11.5 7.0

* Calculated depth exceeded water column depth.
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6.2 BgNTHIC INFAUNA

6.2.1 Sepling and Laboratory Analysis

6.2.1.1 Fleid Sampling Procedures

Benthic faunal saeples were collected at 40 stations (Figure 6.1-1) once a
quarter for five quarters, and at 20 of these stations once every 6 weeks for. .

i five samplings, to provide quantitative information on the sof t bottom sacro-
infauna of the study area. Samples were collected using benthic f aunal box ,

'cores constructed af ter a design originally used by Salaman (1976). Inside,

core dimensions were 12.5 x 12.5 x 15 cm deep.'

:
'Stations locations were established using Loran C. Cores were obtained at

; each station by divers. The cores were inserted vertically into the
substrate. The diver would then remove the sedimente on one side of the core
and slide a hand across the open end. The core was then inverted and a close
weave cotton bag placed over the entire core. A total of eight f aunal cores

i were collected for est.h station. Six of the cores were processed and two were
i archived for use if needed. Af ter emptying the core contente into the cotton

bag, each bag was automerged in a solution of 15 percent magnostise sulf ate
i solution in seawater for narcotisation (Russell 1963).
i

Af ter narcotisation of core samples for a sinimise of 30 minutes, samples were4

washed through a 0.5 ami mesh sieve to remove the finer sedimente, preserved in !

10 percent formalin seawater and etsined with rose bengal etain to f acilitate
,

rapid and accurate sorting (Mason and Yevich 1967 3 Korinkova and Sipund 1968:'

1 Mantiton 1969 Williams and Willises 1974).
'

|

: Sediment samples were collected each quarter at the 40 benthic faunal stations
and analysed to determine granulasetric distribution, total organic carbon
(TOC), and f ree sulfide content. Sediment emeples for sulfides were collected

'from ten statione each day f or four consecutive days (40 stations). Samples
j were collected se early as poselble each day and immediately returned to t.he
; laboratory for processing. Because sulfides are easily oxidised, the trans-

porting container emeluded atmospheric onysen, was purged with nitrogen af ter$

each opening and the entire device was stored and transported on ice.
.

f' For collection of the sulfide samples at each station three 3.81 cm (ID) by
15 cm FVC cores were utilleed. Cores were collected by a diver. An uncapped'

core was pushed lato the subetrate with one hand until the sediment within the
,

!

core reached the top rim. Cores were then capped on the upper end, sediment
was removed free around the outside of the core, the contents of the core were ;

.
retained by hand, the core was removed from the substrate and the open end
capped. Ceres were then returned to the support vessel and stored. |

'

'
concurrently with the faunal core collection three sediment core samples were
collected at eesh station for granutmetry and total organic carbon (TOC). |,

j Cores were collected using the mothed described above. On the surf ace vessel, |
the sedlemt was estruded into a 500 si pleetic saeple jar. Each jar wee '

! etored on ice untti returned to the fleid facility, where samples were
! Laventorted and fresen. saeples remained f resen until processed. ;

I
,

.
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Also in conjuction with the benthic f aunal senpling, sediment temperature and
Eh were measured with a Martek Mark VII multiparameter ins trtsnent equipped
with a s pecialized s ediment probe. Eh readings were taken once every
3 minutes for 25 minutes, while temperature was read with the last Eh reading.
Eh and temperature measurements were made once every 6 weeks at the stations
sampled for fauna.

6.2.1.2 Laboratory Procedures

Af ter a minimum of 48 hours in 10 percent formalin preservative, benthic
faunal samples were transferred to 70 percent isopropyl alcohol. In

preparation for rough sorting, f aunal samples were decanted into light. and
heavy f ractions. The light fraction contained the majority of fauna and was
sorted under a Unitron ZSB stereozoom binocular micros co pe . The heavy
fraction, containing primarily mollusca and larger animals , was sorted with
the unaided eye in the whice background pan. Each sample was rough sorted
into four maj or groups polychaetes; crustaceans; mollus cs; and
mis cellaneous .

Taxonomic identifications were performed under various powers of the
binocular stereosoon (.7-40X) or a Nikon or Unitron compound microscope
( 40-1000X ) . Identificatiens of taxa to the lowest practical level were
accomplished with the use of descriptive literature, comparison to reference
entlections, and the use of external consultants for verification of proble:n
identification.

Sulfide cores were analysed according to procedures described in Method 3-243
(EPA 1981), Method No.112-71W (Technicon 1973), and Method 427 ( APHA 1980).
The methods are capable of detecting sulfide levels of 0-0.32 mg/1. Three
sulfide cores were analysed from each benthic station. Sample cores were
subsampled, placed onto a prepurged, distillation apparatus, and purged with
nitrogen into a cadmitas sulfate trapping solution using constant,

predetermined purge times and rates and reagent voltan es . Sanples were
analyzed using Technicon's Industrial Method 112.71W and a Technicon
AutoAnalyzer II. Sample concentrations were computed based on original
sediment weight.

Laboratory methods used for grain size analysis follow the procedures of Folk
(1974). In the laboratory, sediment samples were stirred thoroughly and
subsamples removed f or TOC analysis. The remaining senple was then split into
replicate samples. Each aliquot was then washed with distilled water through
a 0.063 mm screen to remove as much of the silt / clay fraction as possible.
This f raction was collected and deled. The material greater than 0.063 nun was
dried and then placed into a Wentworth sieve series of 1 phi intervals
(2.0 nee, 1.0 aus, 0.5 me, 0.25 aus, 0.125 aus, 0.063 ran and less than 0.063 asa
catch pan). The material retained on each sieve was weighed (to 0.001 ga).
Sediment fraction raw weights were then analyzed to yield the following: size
class percentages cumulative percentage; median phi value, mean grain size
(phi); sorting coefficienti graphic skewness and graphic kurtosis. The

calculations use equations as cited in Folk (1974).

Total organic carbon analyses were conducted using Method 1 (EPA 1981) and
Oceanography International (01) Corpora tion's Dry 0xidation Procedure
(01 undated). The effective range of this procedure is 0.2 to 40 mgC/g.
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Subs amples were weighed and then dried to a constant weight at 70'C and
.

weighed again to calculate percentagw solids.
i

Inorganic carbon was removed f rom the samples by addition of HC1. Samples
were then dried, treated with Cu0, purged with 0 and combusted. Samples were

2analysed with an 01 TOC analyser (nondispersive inf rared type) and quantified
against standards and blanks prepared from known carbon concentrations.

6.2.1.3 Statistical Analyses

All of the benthic core stamary statistice were cciculated af ter the data set
had been purged of species which were not representatively sampled by the core j

s uspiers . SAS procedures were used to calculate all stamary statistics. The j;

data were analysed primarily with summary statistics which characterine the* '

; benthic community. Species richness, diversity (as measured by Shannon-
Weaver, Fielou 1975), and evenness were calculated for each station and date

,

; of easpling. Morioita's index of faunal similarly was also calculated for

each pairwisg) combination of
station and sampling date. Faunal density

(number per n was the only non-consunity type metric calculated.
l. . i
! The hundreds of pairwise measures of Morisita's index were summarised using

the EAP package (Eco Analysis 1934). The EAP package is a group of SAS style,

! procedures which are serially compiled with the SAS package. This package
; provided a dendogram display of a group-averaged sorting, cluster analysis.

The inverse of the Morioita's value was used as the distance metric. The
dendograms were produced for each sampling period and with the species-

'

st ation date collaps ed over all sampling periode to assess spatial
similarities among the stations. They were also produced for each station to

!

{ ass ess temporal clustering of the community. Finally, cluater dendrograms ;

; were produced over all stations and periods to simultaneously assess spatial
| and temporal similarity clustering. '

.

!
;

Abiotie parameters relevant to benthic core suspling were also analysed using
i the SAs GUI procedures. Sulfide and Ih valves were analysed relative to time,
i station, sediment temperature , and mean and median grain size of the
| sediments. The analysis of sulfide concentrations also included total
| organic carbon as a coverlate.

.
6.2.2 Resulte

4

I Introductory chapters to this re port have described the general
characteristics of the study site. In terms of the subtidal benthic habitats,

; the study area may be claselfied as shallow and heturogeneous. Sediment types '

| range f rom mud to coarse sand and shell. The area contains timestone
outcroppings and associated hard substrate, encept in the discharge basin,

where the bottom consiste primarily of fine sand and mud. Extensive oyster
reefs and patchy seagrasses south of the intake canal add to the heterogeneityi

of the substrate in the study area. Depthe ranged from less than one meter to.,

sligatly over ' four meters at the forty stations where benthic infauna were
sampled (Table 6.2-1). Average depth at the stations was two meters. In ;

general, depth increased gradually offshore. i

!

In order to evaluate the effects of the thermal plume on the benthic com-
munities of the study area, the influence of temperature and other abiotic| g

I
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parameters must be considered in evaluating the distribution of benthic
infauna. Section 6.1 provides a detciled description of all water quality
parameters (on a quarterly basis); the sane data were utilized in this section
but as six-week means of only bottom measuremener to provide direct
comparisons with the inf auna.

Abiotic Parmneters

Temperature

To compare with benthic infaunal data, distribution ot bottom temperature at
the site was analyzed f rom four types of information:

1. Weekly synoptic measurements at the 40 stations (collected in conjunc-
tion with photometry measurements);

2. Contit4uous thermograph measurements at or near the 40 stations;

3. Sediment temperature measurements at the time of benthic sanpling;

4. Hydrodynamic model projections of the thermal plume under various tidal ;

and seasonal conditions.

Since inf.tunal sampling was conducted once every six weeks , temperature data
from synoptic sampling and thermographs were stammarized as six-week averages
at each station. In order to account for s hort-term fluctuations in
temperature, the data were also examined as three-week means. The six-week
and three-week averages included the week of benthic sampling. Synoptic data
was generally collected on high and low tides during alternate wee ks .
There f ore , the averages mask tidal influence. Meas urement s of sediment
temperature during the inf aunal sampling were not synoptic; in light of the
shallow nature of Crystal Bay and solar-induced temperature variations within
a particular day, sediment temperature data can be used only to describe
general trends.

Synoptic bottom temperature at the forty stations is stasaarized as six-week
averages in Table 6.2-2. The three-week averages exhibited essentially the
sane trend as six-week averages. Lowest temperatures were during January-
February and highest tempe ratures during July-September. Spatial and
temporal trends were essentially similar between the three .eek and six-week
ave rages . Certain stations had consistently higher temperatures; those
erstions were 4 and 5 (northern Control Transect); 13-15 (Thermal Transect A);

,

17-23 (Thermal Transact B); ami 23-30 (Thermal Transact C). Based on six-week
averages, nine stations exceeded 32 C during September: 13, 14, 17, 18, 19,
20, 21, 28, and 29. The a:aa enveloped by these s tations is shown in
Figure 6.2-1.

| Utilizing plant intake temperatures as ambient temperature , bottom tempera-
! ture variation from ambient for the six-week averages is presented in Table
| 6.2-3. The f ollowing groups of thermal stations (Figure 6.2-2) can be
' recognized from the data:

O
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. 1*C -- 2 C: 4, 5, 14, 22, 27, 28, and 30 (Group I)

-2*C - 3*C: 13, 20, 21, and 29 (Group II)

Greater than 3 C: 17,18, and 19 (Group III)

Group I stations may be considered marginally thermal stations (Stations 4 and
~

5 appear to be influenced by both the barga canal and the thermal effluent, as
discussed in Section 6.1, and are not effective controls). Group II and Group
III stations can be considered thermal stations which are directly influenced
by the effluent. Group III stations can be considered maximally influenced by
the effluent, since average temperatures at these stations are substantially
~ higher than intake temperatures. It is lateresting to note that Group 11 and
Group III stations exceed -32 C (average temperature) during the hottest
period of the year (August-September). These groups were somewhat different
from those identified with quarterly data in Section 6.1.

Six-week average . temperature data from thermographs at or near the forty
stations are presented in Table 6.2-4. Compared to the synoptic data,
thermograph average temperatures were lower since they included night
tempera tures . However, the general trends related to bottom temperature
distribution at the study site were siellar to the trends exhibited by the
synoptic data.

Sediment temperatures are sumarised in Table 6.2-5. Consistently higher
temperatures were measured at Stations 13, 14,17,18,19, 20, 21, 27, 28 and

.

29.. This grouping of highly thermal stations is similst to that derived
through the analysis of synoptic and thermograph data.

Predicted ' thermal plume configurations are shown in Chapter 10.6. The 2'c
isotherm simulated under full plant load, worst case conditions clos ely

' approximates the offshore boundary of the thermal groupe defined by the fleid
. temperature results (synoptic, thermograph, and sediment temperatures). This
general agreement of the results obtained by different means confirms that the
areas shown in Figures 6.2-1 and 6.2-2 are where thermal effects, if any,
would most likely occur on the benthic communities.

Salinity

Bottom salinity information from the weekly synoptic surveys were analysed as
six-week means for each station, similar to the analysis of temperature data.
Suussary data 'are presented in Table 6.2-6. For a majority of the stations,

i temporal variation in palinity was minimal. In general, offshore stations and
! Stations 4 7 and 18 near the point of thermal discharge had a higher salinity,
' while stations near the two rivers (1, 2, 38) and the barge canal (4, 5, 6) had

a much' reduced salinity.

Turbidity*

, . Bottom turbidity data from the weekly synoptic surveys were averaged as six-
8 o week means for each station; res ults are presented in Table 6.2-7. In

general, turbidity _ values exhibited considerable variation both temporally
| and spatially. Offshore stations were less turbid and stations near the barge
| canal spoil Islands (Stations 4, 5, 6, 8, 9, 10) and Stations 15 and 21 were

most - turbid.

6-22
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Total Suspended Solids (TSS)

TSS information from the biweekly surveys were averaged as six-week means and
reeults are presented in Table 6.2-8. TSS values varied substantially both in
time and space, and as with turbidity, were lower at offshore stations and
higher near the barge canal spoil islands.

Dissolved Oxygen (DO)

Bottom DO data from the weekly synoptic surveys were averaged as six-week
means for each station; results are presented in Table 6.2-9. In general, DO
values were high in the study area. Lowest values were observed during July-
S ept ember . Anoxic conditions were not observsd at any station. Lower DO
values were observed at Stations 3, 5, 7, 8, 9,15, 21, and 22 during August-
September (1983).

Bas ed on the re sul ts of the water quality parameters (six-week
averages / bottom) presen':ed above, thermal station groups identified in Figure
6.2-2 can be subdivided as follows:

Group I (1 C-2 C increase): A: Stations 4 and 5 (lower
salinity and D0; higher turbi-
dity and TSS)

B: Stations 14 , 22, 27, 28,
and 30.

Group II (2 C-3 C increase): Stations 13, 20, 21, and 29.

Group III (greater than 3 C increase): A: Stations 17 and 18 (higher
s alinity)

B: Station 19.

Sediment Characteristics

Granulemetry

Mean grain size at the forty stations ranged from a low of -0.27 phi (coarse)
at Station 29 to a high of 3.53 phi (very fine) at Station 8. Summarized data
for all stations is presented in Table 6.2-10. Based on mean grain size, the
following groups of similar stations can be discerned: )

Group I (coarse sand): Stations 19, 29, and 35. I

Group II (medium sand): Stations 2, 3, 11, 12, 15, 23, 25, 26, 30, 32,
and 36.

Group III (very fine sand): Stations 4, 5, 8, 21, and 40.

Group IV (fine sand): all other stations.

Temporal variations in mean grain size were generally minimal exce pt at
Station 29 where sediments changed f rom coarse sand in June 1983 to fine sand

,

in July 1984.
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Slit / Clay Content

O - Percent of silt / clay content in the sediments at stations is summarised in
Table 6.2-11. In _ general, silt / clay c.ontent was high at the study site.
Except for Stations 1, 2,19, 29, and 30, all other nearshore stations had a |

high content of silts and clays. This was especially true at Stations 4, 5, l

and 8. In general, offshore stations contained less than 5 percent silt / clay I

content (except Station . 40), while nearshore stations frequently exceeded
15 percent silt / clay content.

Redox Potential (Eh)

Measured sediment Eh at the st ations is summarized in Table 6.2-12. In
general, high negative values of Eh (reducing environments) were very common
in the study area, especially in the nearshore areas and areas near the barge
canal and the two rivers. Temporal variability of Eh values were high and did
not exhibit any specific seasonal trends.

-

Total Orasnic Carbon (TOC)

Sediment TOC values -at the stations are summarised in Table 6.2-13. TOC
values were generally high at the st udy area with considerable tempo al
variation. Lowest values were observed at Stations 1, 3, 11, 16, 24, 26, 29,
-and 35-37 and during July 1984. Only Station 29 is in the thermal area.

Sulfides

Sediment sulfide content at the s'tations is summarized in Table 6.2-14. In
'

.

general, values were low at most stations. Extremely high sulfide content was
evident at Stations 8,17, and 38, followed by Stations 21 and 32. Moderately
high values were observed at Stations 4, 5, 7, 37, and 39. Lowest sulfide
values were observed at Stations 11, 12,19, 25, and 26. Sulfide values were
generally inconsistent from station to station.

Identification of Controls

Thermal groups identified in Figure 6.2-2 can be further subdivided as
follows,; based upon sediment characteristics:

Group I (1 C-2 C increase): At 4 and 5 (very fine sand)
B: 14 and 27 (fine sand)
C 22 and 28 (media to' fine sand)

'D: 30 (medium sand)

i Group II (2'C-3'C increase): A: 21 (very fine sand)s

B: 13 and 20 (fine sand)
C 29 (coarse sand)

Group III (greater than 3 C At 17 and 18 (fine sand)
increase)- B: 19 (coarse sand)

Stations 4 and 5 of Group I differ from similar sediment stations .of other

O__
groups by exhibiting much lower salinities, DO content and higher turbidity
and TSS. Stations 17 and 18 differ from Station 19 by exhibiting higher
salinities ~ also.

X-
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Based on the sediment type and selected water quality parameters , the most j

appropriate control station (s) for the sets of thermal stations (identified ;

above) are:

IA: Stations 4 and 5 Control 1
IB: Stations 14 and 27 Controlss 6, 7, 33, and 39

IC: Stations 22 and 23 Controls: 2 and 38 i

ID: Station 30 Controls: 2, 3, 12, 25, 26, 32, and 36 l
'

IIA: Station 21 Controls: 8 and 40
IIB: Stations 13 and 20 Controls 6, 31, and 33

'

IIC: Stations 29 Control 35
IIIA: Stations 17 and 18 Controls: 6, 31, and 33

IIIB: Station 19 Control 35

Faunal Parameters

Species Composition

A total of 918 taxa were identified from approximately 375,000 individuals
collected during this study. Meiofaunal species such as ostracode, nematodes
and copepods and species which were taxonomically lumped (oligochaetes,
nemertines) and colonial species, although sorted and identified, were not

j
included in the data analys es . Numerous species of polychaetes were'

i frequently common and abundant. In terms of overall abundance, the following
species contributed over fifty percent of the total fauna (in order of rank
abundance): Fabricia sp. Al Streblospio benedicti; Aricidea philbinae;
Tharyx cf. dorsobranchialis; Aricidea taylori; Mediomastus ambis et a;
Axiothella mucosa; Mediomast us og. ; Myriochele oculata; Lumbrineris
verrilli; Halmyrapseudes cf. cubanensis; and Haploscoloplos foliosus. All

cf. cubanensis, a tensid, wereof these species with the exception of H2
polychaetes.

Some spatial patterns of the abundant species were as follows: Fabricia sp. A
occurred as a dominant species (in terms of temporally combined abundance) at
over 50 percent of the stations. It was more abundant south and northwest of
the intake dike (Figure 6.2-3). Numerical abundance of Streblospio benedicti

was limited to the nearshore areas between the barge canal and the discharge
cans 1 (Figure 6.2-4). Aricidea philbinae was generally abundant nears hore
(Figure 6.2-5). Tharyx ef. dorsobranchialis was abundant in the nearshore
areas adj acent to the discharge spoil and St ation 31 (Figure 6.2-6).
Dominance of Aricidea taylori was limited to a few stations in Basins 3 and 4

and Station 17 (Figure 6.2-7). Mediomastus ambisets had a patchy distribution
south of the barge canal spoil islands and the intake spoil (Figure 6.2-8),
while Mediomastus sp. was abundant mostly at offshore st ations (Figure
6.2-9). Myriochele oculata was numerically abundant primarily at offshore
stations (Figure 6.2-10). Lumbrineris verrilli was primarily abundent at aid
depth stations (Figure 6.2-11). Axiothells mucosa was consistently abundant
only at Stations 27, 28, 23, 30, and 35 (Figure 6. 2-12) . The canaid,
Halmyrapseudes ef. cubanensis was dominact only at Stations 1 and 4 (Figure
6.2-13). Haploscoloplos foliosus was stanerically dominant at st ations near
the barge canal and the nearshora stations at the plant discharge (Figure 6.2-
14).

O
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Other dominant species which showed patchy distribution in the study area were
as follows: Acteocina canaliculata was abundent in the thermal stations (18,
19, 20, 21, and. 28) and Stations south of the intake spoil (31, 32).
Ampelisca holmesi was abundant only at Stations 2 and 13. Para prionospio ;

pinnata, Haplos coloplos f raallis and Mys ella planulata exhibited patchy
distributions. Laonereis culveri and Neanthes succines (Figures 6.2-15 and'

6.2-16), both considered as thermally tolerant species (Logan and Maurer,
1975) occurred in the thermal areas. Polydora websteri and Heteromastus
filiformis, also considered thermophilic, were abundant at nearshore thermal
stations. Temporal variations in the abendance of the dominant species listed
above were considerable.

The density and percent abundance of the ten met dominant species at each of3

, the 40 stations during each sampling period are provided in Appendix III.
5 Based on species dominance alone, the following four somewhat dis crete

communities can be recognized in the study area:

Stations 1 and 4: Halmyrapseudes - Xenanthura - Streblospio
community;

,

Station 3: Brachidontes - Crepidula
community;

,

Stations 2, 5-8, 13-15,
17-21, 27-33, 38, and 39: Aricidea - Streblospio - Tharya - Fabricia

consunity;

O Stations 9-12, 16, 23-26,,

35-37 and 40: Mediamastus - Myriochole - Goniadides '

j. consunity.

t Each of these communities appears to intermix but still retain a distinct
I spatial pattern (Figure 6.4-17).

Sp3cies composition, especially the dominants, changed through the year.
During the hottest period of- the year (July-Cetober), analyses of
distributional _ patterns of the auserically abundant species (Appendix III)
showed that Tharys cf. dorsobranchialis, Medianastus ambiseta, Aricides
philbinae and Aricidea taylori were abundant throughout the study area.
Streblospio benedicti was abundant at all thermal and northern stations east

of Fis herman's Pass and at Statica 31 south of the intake spoil.
| Paraprionospio pinnata was abundant at all nearshore stations except in the

area of thermal dis charge (Figure 6.2-18). Myriochele oculata and
Lumbrineris verrilli were abundant at all statione except stations nearshore.
Reploscoloplos foliosus and R. franilis were abundant in the amener only at
Station 1 and Stations 4 through 9 near the barge canal spoil islands.j

i Thermal indicators Lamonereis culveri and Neanthes succiosa were both
abundant only at Stations 13 and 17. In addition L. culveri was abundant at
Stations 18 and N,. . succines was abundant at Stat 3cn 6 (Figures 6.2-19 and
20). Reteromastus filiformis, also considered a thermal indicator, was most
abundant at only Station 17. Polydora websteri, a thermally tolerant species,
was abundant at Stations 13,19, and 29. Polydora websteri is associated with
oyster reefs in the study area (see Section 6.5); Stations 19 and 29 were near

i oyster reefs.
.
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Many of the species which were abundant at a few stations were present in
small numbers at almost all of the sampled stations in the area. However,
Halmyra ps eudes cf. cubanensis did not occur at 17 of the 40 stations and
Axiothella mucosa did not occur at 8 of the 40 stations. Also, Ca pit e11a
capitata did not occur at 6 of the 40 stations (10, 11, 22, 25, 34, and 36) .
Other abundant species were ubiquitous and occurred at all or at a majority of
the stations (Table 6.2-15). Rare or unconsnon species were numerous in the
southern and offshore areas; many of them did not occur in the thermal areas.

Oligomixity (dominance by one or two species) was generally high in the study
area except at the following stations (Figure 6.2-21): 2, 11, 12, and 16 )
(Northern Control); 22, 24, 25, and 26 (Discharge transect - of f s hore ); 31 '

through 40 (Southern Control). All stations within the area most probably
enveloped by the thermal plume (Figures 6.2-1 and 6.2-2) exhibited a high
degree of oligomixity.

In summary, results of the species composition of the infaunal communities in
the study area show that:

1. Although the study area was extremely diverse in terms of the total
number of species encounte red , a few species dominated in te rms of
abundance.

2. Dominance distributional patterns of the species that were abundant
ranged from cosmopolitan to very endemic at a few stations. S treblos pio

opportunistic s pecies , appears to be most dominant inbenedicti, an
areas north of the intake dike, while Aricidea spp., Fabricia sp. A, and
Tharyx cf. dorsobranchialis are widespread. Medi omas t us sp. and
Myriochele oculata exhibited highest dominance in the offshore areas.
All other dominants were limited in their abundance to a few stations.

3. Four consnunities were defined from the area.

4. During the hottest period dominant ' species were abundant in both thermal
and non-the nnal areas. Neanthes succinea, Laonereis culveri,
Heteromastus filif ormis and Polydora websteri (thermal indicators) were
most abundant at the nearshore thermal stations. Paraprionospio pinnata

was least abundant at the thermal stations .

5. A majority of the dominants occurred at almos t all stations; however,
abundance of these species varied considerably spatially and temporally.
Abundance and rank of dominant species changed at a majority of the
st ations between the common sampling periods (June-July) of the two
years (1983-1984) indicating annual variations. Many of the rare
species found in the southern area and offshore areas were not found in
the thermal areas.

6. Oligomixity was generally high, especially in the nearshore areas north
of the intake dike.

Faunal Density

Total faunal density (organisms /m ) for all stations and sampling periods is
stannarized in Table 6.2-16. Overall, lowest densities occurred during July-
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. September and - highest densities during April. Mean densities were
1 considerably lower at Stations 5, 8,18, and 24. Low densities were observed

at Stations 2, 6, 7, 9,14, and 15; high densities were observed at Stations
|

28, 29, 30, and 35. All other stations had moderate densities; no clear |
4 ^ patterns in density related to the thermal areas were evident. Temporal

variation in density was exceptionally high (over 200 percent change) at the
,

following stations: 4, 5, 7, 8,11, and 12 (Northern Transect); 13, 15, 16,
'

23, 26, 2 8, .- 29, and 30 (Thermal Transect); 33, 35, 36, and 37 (Southern
Trans ect). Station 28 exhibited a dramatic increasg in density between
February and June, 1984 (34,059 to 113,387 organisms /s ) mainly caused by a

"

. super abundance of Fabricia sp. A. Comparison of June / July data between 1983
i

and 1984 showed that considerable differences in density existed both in
thermal and non-thermal areas. Overall, density was higher in June / July 1984
compared to June / July 1983. '

Comparison of faunal density at thermal stations witti control stations of
;

similar sediment type with a 't' test (95 percent significance level) is shown,

-in - Table 6.2-17. In general, thermal stations were not significantly
'' different in densities f rom corresponding southern stations. Thermal Station
;- 17 was significantly higher in density compared to Control Stations 6 (north)

and 31 (south) and was not different in density from Station 33 -(south).
Thermal Stations 21, 27, and 30 were significantly higher in density compared
to northern control stations but were similar in density to southern stations.

P

When. stations were grouped as Thermal (13,17,18,19, 20, 21, and 29), South
Control (31, 32, 33, 34, 35, 38, 39 and 40) and North Control (6, 7, 8, 9,15,

' '

-

- 16, and 23), density was significantly different between the North Control-and
~

|
~

South Control Stations. However, densities - at both controls were. not-

'

- significantly different f rom density at the ' thermal stations.

Since polychaetes, molluses and crustaceans were the maj or groups that
I dominated the study area, densities of these groups are summarised . in Table

.6.2-18 (Polychaeta); 6.2-19 (Mollusca); and 6.2-20 (Crustacea). Exce pt for.

Stations 1 and 4 where crustaceans dominated, and Station 32 where molluses.

and crustaceans co-dominated, polychaetes overwhelmingly dominated the faunal
composition. Trends in total faunal density, therefore, were generally
influenced by the patterns exhibited by the polychaete component.

Species Richness

The ~ntaber of taxa collected at each station (species richness) during the -
; - various sampling periods is stamarised in Table 6.2-21. Overall, highest

species richness occurred during February and June 1984 and lowest during July,

and September 1983. . Comparison of June / July data between 1983 and 1984 showed
that considerable differences in species richness existed both in thermal and

- control areas.- Overall, species richness was higher in 1984. Spatially,
lowest species richness occurred at Stations 4 and 5 and highest at Stations:

- 2,. 11, 12, 16, 25, 30, 32-37, 39, and 40. - In general, - species richness
.

~ increased offshore. Nearshore stations in the thermal area and .near the barge
canal had lower nsebers of species than comparable nearshore stations south of
the intake canal. Significant differences in species richness ('t'-test; 95%<

level) between comparable thermal s and control stations are summarised in
_

Table 6.2-22. Thermal Stations 13,14,17,18, and 20 were not significantly
'

diff erent - in species . richness from corresponding northern control stations
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but contained a significantly lower number of s peci es when compared to
southern control stations. Thennal Stations 21, 22, 27, 28, and 30 were
higher (or similar) in species richness compared to corresponding northern
control s t ations but had a significantly lower ntsnbers of species when
compared to southern control stations. Thermal Stations 19 and 29 were
significantly lower in species richness when compared to southern control
Station 35. Thermal Stations 22, 28, and 30 were higher in species richness
compared to northern stations but not significantly different from southern
stations. Lower salinity thermal Stations 4 and 5 were not significantly
different from northern control Station 1.

The Thermal, Northern and Southern station groupings (as for faunal density
comparisons; see previous section), we're significantly different from each
other in species richness. Lowest species richness was encountered in thermal
areas; slightly higher values in the northern transect; and highest values on
the southern transect. In general, thermal stations were more comparable to
the northern trans ect ::han to the southern trans ect (in terms of species

ntunbers ) .

Species number for the three major components is summarized in Tables 6.2-23
(Polychaeta), 6.2-24 (Mollus ca), and 6.2-25 (Crustacea). Unlike faunal

density, molluses contributed a much larger proportion to the total species
richness; however, polychaetes provided the majority of the species. Ntsnbers
of molluscan species were particularly low at Stations 4, 5, 8, 13, 14, 15,
17, 18, 19, 20, 21, 28, and 29. A majority of these st ations are in the
thermal area. Lower numbers of crustacean taxa were f ound at Stations 4, 5,
8,17,18, and 20. All these stations , except 8, are in the thermal area. All
of the southern stations were rich in crustacean and molluscan taxa.

Species Diversity and Equitability

Values of Shannon-Weaver diversity index and Pielou's equitability index are
s tannarized in Tables 6.2-26 and 6.2-27, respectively. Lowest diversities
(associated with both icw equitability and species richness) were observed at
Stations 1 and 4. Lower diversities were also obs erved at Stations 5, 6, 8,

14, 15, 17, 18, 19, 20, 21 and 29. A majority of these stations were in the
thermal area. In general, diversity and equitability exhibited similar
spatial and temporal trends as those exhibited by species richness; ' t' tests

of significance reveal ed the same dissimilarities between the compared
stations , i.e., northern stations were generally more similar to the thermal
s t ati ons . Both thermal and northern stations were different when compared to
the southern stations.

Log-Normal Curves

Individuals in natural benthic consnunities are generally distributed in a log
normal fashion among species. Variation from this distribution or f rom the
slope of the straight line produced from a log-normal distribution has been
re ported to be indicative of stress (Gray and Mirza 1979). Polluted
consnunities are purported to either show a break in the straight line or have
angles to the x-axis lower than 35*. Log-normal distribution of individuals
per species was fitted and carves drawn for each station and sampling period
according to the method described by Gray and Mirza (1979). Angles to the x- !

i

axis were measured from these curves and data is stannarized in Table 6.2-28.
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Utilising mean angl es , the inf ormation - is portrayed graphically in
Figure 6.2-22. Stations in the thermal area and the nearshore northern area

~ - had. the least log-normal angles ( 30-35") indicating possible stress
conditions. Offshore northern stations and the southern stations had higher

,
. log-normal angles (greater than 40*).

Faunal Similarity

Utilizing Morisita's index, faunal similarity between stations for each of
the saspling periods was computed - and results are presented as trellis

: - diagrams. Also for . each of the periods , a cluster analysis was conducted
: (Morisita's Inde x, group average sorting) and re sul ts are presented as
! dendrograms.
2

I Faunal similarity trends during each of the saspling periods can be summarized
'

as follows:
a-

|: . June, 1983 (Figures 6.2-23 and 24): Thermal stations 17, 18, 19, and - 27
-(Rocky Cove) and Station 6 were similar to each other. Also, Thermal Stations
20 and 21 and Stations 15, 22, 28, and 30 were similar to each .other. These;.

| groups of st ations were generally dis similar to all other s t ations .
] Interestingly, Thermal Station 13 was similar to northern Stations 2 and 7,

while Thermal Station 14 was similar to southern Stations 31 and 39. Offs hore
: stations were generally similar to each other, while Station 29 (thermal area)

was dissimilar from all other stations.
s

. July, 1983 (Figures 6.2-25 and 26): Thermal Stations 17 and 18 were similar

O to northern Station 5. Also, Thermal Stations 20, 22, and 29 were similar to
each other and to Stations 7 and 15. Thermal Station 13 was similar to._

Station 27 (Rocky . Cove) and Station 31 (Southern). Offshore stations were
similar to each other. : Stations 9 (Northern) and 30 (Thermal) were similar to

'

. each other; Station 4 was dissimilar from all other stations.

September,1983 (Figures 6.2-27 and 28): Thermal Stations 13,14, and 17 and
St ations 20 and 21 were similar to each other. All other thermal stations
were similar to each other. and to several stations in the northern area.
Southern nearshore areas grouped together in similarity, while most offshore :
stations were 'similar to each other. Stations 1 and 29 were diss*milar from .

- all stations.

October,1983 (Figures 6.2-29 and 30): Most Thermal Stations (13,17,18, 20,,

and 27L grouped together in similarity with northern nearshore st ations .
Thermal Stations 15 and 22 were similar to each other and Station 7 (northern)
and 33 (sout hern) . . 0ffs hore s ta tio.as were similar to each other, while
Stations 29 and 4 were - dissimilar from all stations.

November,1983 (Figures 6.2-31 and 32): Thermal Stations 13,14, and 18 were
- similar to each other and to several northern nearshore stations and the
southern Station 38. - Thermal Stations 17, 19, and 29 were similar to each
other and to the ' northern Station 3 and southern Station 32. Thermal Stations
20, -21, 28, and ~ 15 were similar to each other, while Thermal Station 22 was
similar to offshore Stations 16 and ' 24 and to Stations 31 (southern) and .2

. (northern). Generally , offs hore stations were similar to~ each other.
Station I was dissimilar from all other stations.- ].

k
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January, 1984 (Figures 6.2-33 and 34): Thermal Stations 13, 18, 20, and 27

were similar to each other and similar to several northern stations. Themal
Station 17 was generally dissimilar f rom all stations. Mos t northern and
offs hore stations grouped together in similarity. Thermal Station 22 was
similar to offshore Stations 26 and 37, while Thermal Station 29 was similar

to of fshore Station 12.

Februar y, 1984 (Figures 6.2-35 and 36): Thermal Stations 14,18 and 21 were
similar to each other and several nears hore northern st ations . Thermal
Station 17 was similar only to Station 13 (thermal) and 38 (southern
nears hore) . Thermal Stations 19, 20, 22, 28, and 29 were similar to each
other and were similar to Stations 23 (of fs hore thermal) and 32 (southern
nears hore) . Themal Station 27 was similar to northern Station 3. Stations 1
and 11 were dissimilar from all other stations. Offshore stations generally

grouped together in similarity.

April,1984 (Figures 6.2-37 and 38):Thermt' itaticas 17, 18, 20, 22, and 29
were similar to several northern and some offshore stations. Thermal Station
13 was similar to offshore Stations 30 (thermal) and 35 (southern). Offshore
Stations 25, 26, and 37 grouped together in similarity. St ation 12 was
dissimilar from all other stations.

June,1984 (Figures 6.2-39 and 40): Thermal Stations 17, 20, 21, 22, and 27
were similar to each other and to Stations 16 (offshore), 2 and 9 (northern).
Thermal Station 18 was similar to Stations 5, 7, 8 (northern), and 15
(offshore thermal). Themal Station 13 exhibited generally low similarity to
all stations but grouped closer to Station 38 (southern nearshore). Offshore
stations generally were similar to each other. Stations 1 and 4 were similar
to each other but dissimilar from all other stations.

J uly , 1984 (Figures 6.2-41 and 42): Thermal Stations 17, 20, 22, 27, and 29
were similar to each other and to Station 31 (southern nearshore). Thermal
Station 18 was similar to northern Station 5 and 7, while Thermal Station 13

was similar to Station 30 (thermal offshore). In general, of f shore stations
grouped together. Station 4 was dissimilar f rom all other stations.

Temporal changes in similarity were examined at each of the 40 stations. Mean
faunal similarity between sampling periods at each station is summarized in
Table 6.2-29. In general, temporal variability in similarity was high at both
thermal and non-themal areas. Greatest variability occurred at Stations 11

and 29. Comparison of faunal similarity between June / July 1983 and 1984
showed that spatial, faunal af finities of thermal and non-thermal st ations
were somewhat diff erent between years indicating that annual fluctuations may
have altered consnunities in the study area at both thermal and non-thermal
stations. Although these changes caused by annual fluctuations were evident,
the groupings of stations for 1983 and 1984 were similar in that thermal
stations group to gether and were similar to several northern control
s t ations .

A faunal similarity analysis combining all quarterly data at each station
(Figures 6.2-43 and 44) showed that Themal Stations 13, 14, 17, and 27 were
similar to each other and similar to Station 2 (nearshore northern). Thermal
Stations 18, 20, and 21 were similar to each other and to northern Stations 5,
6, 7, and 8 and to Station 15 (thermal of f s hore ) . Thermal Station 28 was
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. C) Thermal . Stations 19 and 29 were somewhat similar to northern Station 3.

'. Northern Stations 9 and 22 were similar to southern Stations 31, 32, and 39.
Station 1 and 4 near the barge canal were similar to each other but different
from all other stations. Off s hore stations generally grouped together in
similarity.;

. Utilizing six-week sampling data at 20 stations, a similar analyses providedg

essentially the 'same results (Figures 6.2-45 and 46) except that Themal
Stations 17 and .29 exhibited much lower similarities with other thermal and
non-thermal stations. Thermal Station 13 was similar to Stations 30 (offshore

'

thermal) and 35 (southern offs hore ) . Thermal Station 18 was similar to
northern Stations ' 5 and 7 and offshore Thenmal Station 15, while Thermal.

Station 20 was similar to offshore Thermal Station 22 and northern Station 9.,

In examining temporally uncombined data for all stations (i.e., all possible
combinations of time and. space) with a f aunal similarity cluster analysis , the

trends exhibited by the temporally combined data presented above weresame
evident .

'In stammary, f aunal similarity analyses showed that thermal stations were more
i often similar to each other and to the northern control stations. Certain

' stations -(e.g., 29, 1, and 4) were dif f erent than all other stations.,
*

' Offshore stations' were generally similar to each other. Thermal stations most
of ten similar to each other were: 17, 18, 19, 20, 21, and 22.

,

Biotic / biotic Relationships

-

- Potential correlations between various abiotic parameters and f aunal density,
species richness and species diversity were examined with the use of linear
re gre ssi ons . Faunal density appeared to be correlated with grain size and to-
a lesser degree with silt / clay and total organic carbon (significant F value
at 95 percent --level). Faunal- density appeared unrelated ' to other abiotic

. factors. (temperature, salinity, turbidity, TSS and sediment sulfides, sorting
and Eh; Table 6.2-30). Species . richness appeared to be correlated with
temperature and s alinity and to a lesser degree with sediment - parameters-
(Table 6.2-31).' Similarly, species diversity appeared to be correlated with
temperature and salinity and - to a lesser degree with sediment permeete rs
(Table 6.2-32).

~In terms of- sediment preference of the dominent species in the study area,
Fabricia sp. A was most' abundant at stations with coarser sediments (11,13,-

- 23, 26, 28, 29, .30, 34, 35, 36, and 38) at least during some times of the year. '

Streblospio benedicti was most abundant at stations with silty sediments -(4,
5, 6, 8,15,18, and 21). - However, S,. benedicti was most abundant at siltier
stations of fs hore and in' the southern transects. Aricidea philbinae was

'

' abundant in a variety.of sediment types and was most abundant in the thermal
areas' Other dominant species did not exhibit any _ clear cut preference for.

sediments or other abiotic parameters .

In siassary, temperature appears to af f ec t species richness and diversity
while sediment paraseters control faunal density in the study area.

O
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Annual Faunal Fluctuations

Long-term annual fluctuations in benthic consnunities have been observed by
several inves tigators ( Pears on 1975, Santos and Simon 1980; Dugan and
Livingston 1982; Mahoney and Livingston 1982). Between June / July of 1983 and
1984 considerable changes in species composition, faunal density and species
richness occurred in the study area indicating that annual fluctuations may be
extremely important. Thermal effects on various community paraneters appear
to be similar between the two years. Evaluation of the magnitude of
differences in consnunity parameters between thermal and control areas showed:
1) annual fluctustions were clearly evident and 2) thermal effects were
exhibited in addition to the annual fluctuations.

6.2.3 Impact Assessment

Introduc tion

The benthic consnunity is generally considered to be the best faunal group for
assessing environmental stress due to its relative lack of mobility and varied
sensitivity to physiological stresses (Dills and Rogers 1972). In addition,
the relatively long life histories of benthic organisms make them valuable
indicators of past and present water quality (Mackenthun 1966; McKee 1966;
Cairns and Dickson 1971).

Tempera ture is a primary envi ronment al f ac tor in the distribution and
survival of aquatic organisms. Sediment type is a specific factor affecting
the zosation of benthic organisms , particularly the infauna (Peterson 1913;
1915; 1918; Thorson 1957; Sanders 1958; Bloom et al 1972; Pearson 1975).
Apart from other biological factors (such as competition, predation, etc.),
temperature and sediment type seem to be the major fsetors in benthic faunal
distribution. Since various species tolerate temperature increases to
differing degrees and display temperatu re induced reproduc tion , increas ed
temperature could have both " positive" and " negative" effects. In theory,
when heated effluent is introduced into a benthic environnent, the following
species-specific processes would occur:

| 1. Some temperature " sensitive" (stenothermal) species would disappear.

2. Some new species would inunigrate into the now warm environment.

3. Some species (eurythermal opportunists) would increase in abundance.

4. Some temperature " sensitive" species would decrease in abundance.
|

Depending on the balance of (1) and (2), diversity (species richness) of the
heated environment would either increase or decrease. Dominance would
probably be a prime factor in response to changes in (3) and (4). Seasonal
changes would, of course, complicate the process. ,

|
1

In a natural eurythermal envi ronment s uch as Crystal Bay, a shallow
subtropical bay where there is a high incidence of eurythermal species, heated I

effluents (within lethal limits for individual species ) may not have a i

pronounced or detectable eff ect on the benthic f auna. On the other hand , ;

synergistic effects and biological changes in the other components of the {
l

|
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ecosystem (e.g., plankton) would indirectly affect the composition and ,

'
. structure .of benthos. This has been recognized by various authors in the past

-

. '(Markowski 1960; Pearce 1969; Mackenthun 1969; Virnstein 1972; Davis 1972).
!

Rowe et al (1972) documented the effects of thermal pollution in the lower .

Mystic River. They. identified zones of extreme stress characterized by low '

faunal density, bianass and species diversity. An interesting study by Logan
and Maurer (1975) on the diversity of marine invertebrates in a thermally :
affected area 'of the Indian River (Delawsre. Bay), identified an extremely high !
diversity zone in the immediate vicinity of the thermal discharge caused by
the existence of " pioneer" communities in a state of "non-active equilibrium"
(i.e., a community with low dominance, high equitability and low faunal !

density). Similar zones were reported earlier by Warinner and Brehmer (1966)
and Nauman and Cory (1969). A few opportunistic species (e.g., Nereis

' succinea, Heterosastus filiformis) have also been suggested by Logan and
Maurer (1975) as indicators of thermal effects.

Temporally, the most severe effects of the thermal effluent on the benthic |

fauna would be expected in the summer (Naylor 1965; Warinner and Brehmer 1966;
Pearce 1969; Nauman and Cory 1969). However, disruptions in communities due
.to " cold shock" in winter (due to variability of power plant operation) cannot-

,

be ruled out. !.-

r
.

. |

Bamber and Spencer (1984) in a recent study of thermal effects on benthic
communities in River Medway gatuary showed that areas most influenced by the
discharge are: (1) significantly depressed in species richness; (2) higher in ;

,

', . densities caused by a few species, i.e., oligonixity; and (3) dominated by
. opportunistic species that were tolerant of thermal stress (and not organic

,

2

stress, such as Capite11a capitata). Overall, they concluded that thermal
'

. ,

effects were limited to the discharge canal and where the thermal discharge j
impinged on the bottom.

'

Previous. benthic faunal studies' at Crystal River are not directly comparable
to the'present study because of significant differences in methodology and-

. areas of investigation. Historical benthic information from the study area
~

appears to indicate that thermal effects in the form of depressed species
richness and abundance occur in the discharge basin. However, drawbacks in

.the methods used and the limited area of investigation inhibits any conclusion~

,|that can be comprehensive in terms of spatial and temporal thermal effects. 1
i

|From studies described in literature, some of the expected thermal effects on
|

the benthic infaunal communities in the vicinity of the power plant at Crystal 'jRiver can be summarized.as follows.'

1. Reduced species richness;

2. Increased or decreased total abundance (faunal density);
i

3. Increase in the abundance of some eurythermal acd opportunistic species; i

i

4. - Immigration and abundance of thermal pollution indicator species; |
!

, 5. Emigration and/or decrease in the abundance of some stenothermal
. species;
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6. Decreased diversity and equitability; '

7. Increased dominance (i.e., oligomixity) of a few species;

8. Alteration of basic community structure;
1

9. Faunal dissimilarity compared to adjacent natural or undisturbed
,

consnunities.

To evaluate thermal effects in the study area the nine characteristics listed
above are tested as hypotheses statements (below) leading to an impact
assessment of benthic consnunities in the vicinity of the power plant.

Species Richness

In general, all thennal stations were lower in species richness than
corresponding southern control stations, but not the northern control
stations. Therefore, it appears that the thermal effluent in concert with

,

silty conditions found in the northern areas reduces total species richness in i

an area bounded by Stations 17, 13, 14, 21, and 27. However, no statistically
significant differences in species richness between thermal stations and
northern control stations were noted.

!

Examination of molluscan and crustacean species richness provides stronger
evidence of thermal effects. Molluscan species richness was considerably
lower at Thermal Stations 13, 14, 17-21, 28, and 29 and Stations 4, 5 (Iow
salinity-thermal regime), 15 (slight thermal), and 8 (northern Control
Station). Similarly, crustacean species richness was lower at Thermal
Stations 17-20 and Stations 4, 5, and 8. Stations 8 and 15 have slightly
higher temperatures than plant intake temperatures (Table 6.2-3).
Stacions 4, 5, and 8 had a high silt / clay content probably causing the reduced
molluscan and crustacean species richness. Therefore, it appears that the
thermal effluent reduces the species richness of molluscs and crustaceans
primarily in an area bounded by Stations 13,14,17, 21, and 29 (Figure 6.2-
47). The cause of depressed species richness at Station 15 is unknown.

Faunal Density

In general, faunal density at the thermal stations was not statistically
different from densities at both southern and northern control stations.
Thermal Stations 17, 21, and 27 were higher in densities when compared with
northern control stations, while Station 18 was lower in density compared to
its corres ponding southern control station. Using either increased or
decreased abundance as criteria of adverse thermal effects, it appears that
the area bounded by Stations 17, 21, and 27 is adversely affected in terms of
abundance (Figure 6. 2-48) . The change in density does not encompass all
stations within this area, and therefore the extent of the thermal effect is ;
not clear.

Eurythermal and Opportunittic Species

Streblospio benedicti, a eurythermal and opportunistic species, was most
dominant in the northern nearshore areas, especially at the stations with I

silty conditions. Thermal Stations 18 and 20 had a greater abundance of S. .

!
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_benedicti than other thermal and southern control stations. Aricidea~\
philbinae was most abundant at Thermal Stations 13,17, and 27. Tharyx cf.
dorsobranchialis was most abundant at Thermal Stations 13, 14, 17, 20, 22, 27,
28, and 29, . and appears to prefer areas with a higher temperature regime.
Aricidea tavlori _ exhibited increased abundance at Thermal Stations 17, 20,22, and 27.

The species abundance patterns discussed above appear to indicate
that the area bounded by Stations 13, 14, 17, 22, and 29 is affected by the
thermal effluent in the form of increased abundance of selected eurythermalopportunists (Figure 6.2-49).

,

j- Thermal Pollution Indicators

Greatest abundance of thermophilic opportunistic species, Laoenereis culveri
and Neanthes succines were at .Itations 13, 17, 18, and 27. N. succines was'

abundant - also at northern control Stations 2, 3, and 6, Thermal Stations 19
| and 29 and southern control Station 32. Heterosastus filiformis, also!

considered a thermophilic opportunist, was most abundant at Station 17.,

*

Polydora websteri was most abundant at Stations 13,19, and 29. Based on thei

abundance of indicator species, the area bounded by Stations 17,-13, 19, and
29 appears to be adversely affected by the thermal effluent (Figure 6.2-50).

;

t Stenothermal Species
1

Higher dominance and lower species richness at the thermal stations and '

;

j
northern control stations appears to have excluded several " rare" species

L .(~~_
found in the southern control areas.

*

This exclusion of several species may be
. a response to higher temperatures' in the thermal sone, especially during the

<

} ? summer. However,' habitat heterogeneity in the southern areas (presence of.

seagrass beds and less silty conditions) probably plays a much larger role
than temperature in determining presence or absence of rare species. In termsi of dominant species, Paraprionospio pinnata, was the only species that was.
widespread among nearshore different habitat types but was least abundant at*

Thermal Stations (especially during the summer) 13, 14, 17, 18, 19, 27, 28,and 29 (Figure 6.2-18).
Mediomastus ambisets was most abundant at nearshore

,

northern and southern controls but not at the thermal stations (Figure 6.2-8).
>

Haploscoloplos foliosus and H_. fragilis similarly appeared to avoid thermal
areas, but were also not abundant in southern control areas. The thermal

y
.

effluent, therefore, appears to > adversely ' af fect .the distribution of P,.pinnata and - M_. ambiseta and probably the distribution of H. foliosus, H_ .T frazilis, and several _ rare species. Species which were more abundant'

offshore, such as M iosastus sp., Myriochele oculata and Coniadides
carolinae are probably stenothermal but do not occur in abundance in either of
the nearshore control areas. Since many of the other dominant species (e.g.,Fabricia sp. A) remained unaffected, and since the study area is expected to
primarily contain eurythermal species (subtropical and shallow), exclusion
and reduction in abundance of stenothermal species can be_ considered minimal. A

Species Diversity and Eeuitability
'

In general, species diversity and equitability values were lower at Thermal.

Stations 14, 17-21, and 29 and at
(slightly thermal), and 6 (northern control). Stations 5 (Iow salinity-thermal), - 8, 15

Southern control stations weree much higher in these parameters than -the northern and thermal areas.
.Therefore, it appears that the area bounded by Stations 17, 14, 21, and 29 is

,
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adversely affected in diversity and equitability by the thermal effluent
(Figure 6.2-51). Similar low values were found at the northern control
stations.

Oligomixity

Dominance of few species (oligomixity) was a common phenomenon in the study
area. This phenomenon was especially accentuated in the thermal areas and the
northern nearshore control areas (Figure 6.2-21). The striking dissimilarity

in oligomixity between the southern / offshore stations and the northern /
the rmal stations may be indicative of stress conditions impos ed by a
combination of temperature and silty conditions in the northern and thermal
stations.

Community Structure

The study area appears to be composed of four types of communities (Figure
6.2-17). Areas dominated by Halmyrapseudes and Brachidontes were small. The
offshore community dominated by Mediomastus, Myriochele, and Goniadides was
distinct and widespread in both northern and southern areas. The nearshore
community dominated by Aricidea, Tharyx, Streblospio, and~Fabricia spanned
thermal, northern and southern areas. Therefore, it appears that the basic
components of the community remain unchanged by the effects of the thermal
effluent. Evaluation of the log-normal distribution (Figure 6.2-22) smong
the communities at each station, however, shows that thermal areas bounded by
Stations 17,13, 21, and 29, the nearshore northern control stations (6 and
7), and the low salinity /high temperature stations (4 and 5) have an altered
intrinsic structure indicating stress conditions (Sensu, Gray and Mirza,
1979). It can be surmised that environmental stress in different forms (silty
conditions and/or temperature increases) change the basic log-rormal dis-
tribution of communities. It appears, therefore, that while stations in the
thermal regime are adversely affected by the effluent, stations in the north
are adversely affected by silty conditions. The absence of such a change in
the southern stations and the apparent gradient (Figure 6.2-22) in log-normal
distribution with distance from the point of thermal discharge strengthens
this conclusion. Other community structure parameters, such as faunal
density, abundance of dominant species, diversity and equitability have been
discussed earlier and tend to confirm the alterations to structure caused by

the thermal effluent (as shown by the evaluation of log-normal
distributions).

Faunal Similarity

Detailed descriptions of faunal similarities between stations are provided in
the results section. In general, the area bounded by Stations 17, 13, 14, 21,
and 28 exhibited faunal homogeneity (Figure 6.2-52) with some similarities to
the northern control stations but was dissimilar from the southern control
stations. During September (1983), Station 17 contained a unique species
composition: over 75 percent of the total abundance was contributed by three
species, Aricidea taylori, A. philbinae, and Laeonereis culveri, probably as
a response to elevated temperatures during the summer period. Similar

dominance of few species occurred at Stations 18, 19, 20, 21, and to a lesser
extent at Stations 13, 14, 15, 27, 28, and 29. Aricides taylori, A.
philbinae, L. culveri, Tharyx cf. dorsobranchialis, and Streblospio benedicti
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-f' were dominant at these stations. In _ the winter (January 1984), Thermal I

Station 17 was dissimilar to all stations by having a super abundance of A.- '

|

philbinae, probably as a response to elevated temperatures that were optimal
for A. philbinae. Overall, .the faunal similarity analyses indicated that
thermal effects are limited to the area shown in Figure 6.2-52. However,

~

similarity of many of the thermal stations to northern control stations
indie. ate that although changes have occurr-d in the the'rmal areas, the
significance of the change is questionable.

General' Considerations / Summary

As expected, two factors appear to play a major role in the distribution of
benthic infauna in the study area: sediment type and temperature. While
sediment type seems to control density of organisms, temperature controls
species richness and diversity (see Resulta). Therefore, in examining the
effects of the thermal effluent, sediment type is the most important element
tu keep constant. Salinity plays a controlling role only at a few stations
r.:gr the Withlacoochee River and the Berge Canal. To discern thermal effects,
comparisons were made only between stations which were similar in sediment
type. Utilizing this strategy, the examination of various coussunity '

paraseters and hypotheses in relation to the thermal effluent suggests that
adverse effects caused by the discharge are generally minimal, because they j

have not encompassed large areas or caused catastrophic changes. However,
there is strong evidence (as discussed earlier) to indicate that subtle
adverse changes have occurred in the cossmunities bounded by Stations 17,13,
14, 21, and 29 (Figure 6.2-47). A lesser degree of change seems to have

N occurred at Stations 4, 5, 22, and 30. The greatest degree' of adverse thermal
,,

_
effects appears to be limited to the area bounded by Stations 13, 17, and 18
(Figure _6.2-53).

Overall, the study area (especially the northern areas) can be classified as a
stressed habitat for benthic infaunal communities. Natural perturbations in
the form of storms appear to affect bottom conditions because of the shallow
nature of the study area. Presence of seagrasses in the' southern areas
probably limits the perturbation caused by storms. Considering the effect of
the storms, and the silty conditions associated with the barge canal spoil
islands, benthic- infaunal coassunities in the study area are probably
resilient and adapted to disturbances. Characteristic of such coussunities is
a preponderance of opportunists and species which have short lives and high
reproductive rates, i.e., an 'r' selected community (sensu MacArthur and'
Wilson 1967; Pianka 1971). The effect of the thermal effluent on such a
community is to_ further modify its structure toward an even more
opportunistic and resilient state until survival is affected. This shift is
evident only at Stations 13,17, and 18; survivability does not seem to be
affected.

|
l

s
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Table 6.2-1 Station Depths.

x S.D. x S.D.
Station (m) (m) Station (m) (m)

1 0.84 0.34 21 2.31 0.44

2 1.16 0.49 22 2.41 0.39

3 1.81 0.51 23 3.01 0.53

4 1.61 0.45 24 2.95 0.53

5 1.51 0.47 25 3.73 0.60

6 1.46 0.55 26 4.25 0.49

7 1.50 0.47 27 1.35 0.43,

8 1.80 0.50 28 2.04 0.49

9 2.21 0.53 29 1.74 0.69

10 2.68 0.42 30 1.88 0.55

11 2.92 0.54 31 1.32 0.41

12 4.27 0.45 32 1.25 0.37

13 0.96 0.39 33 2.07 0.44

14 1.39 0.45 34 2.66 0.41

h15 1.83 0.47 35 2.17 0.46

16 2.11 0.45 36 3.45 0.66

17 0.77 0.31 37 3.69 0.56

18 1.60 0.45 38 1.15 0.47

19 1.22 0.50 39 2.19 0.40

20 2.04 0.45 40 3.77 0.47

8
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Table' 6.2-2 - Synoptic Bottom Temperatures in C --- 6 Week Means.

June July Sept Oct Nov Jan Feb Apr June July S td.<

S ta. 4 -1983 .1983 1983 1983 1983 1984 1984 1984 1984 1984 Mean Dev.
.....

'

-1 28.58 30.17 30.43 26.70 21.47 14.81 15.23 20.21 27.03 29.05 24.37 5.99
2- 28.42 30.25 30.40 27.08 21.29 14.36 14.07 19.46 26.88 29.50 24.17 6.38
3 27.95-30.11 30.34 26.87 21.12 13.85 13.56 19.20 26.72 29.51 23.92 6.52

14 128.26 30.57 31.67 27.79 22.66 16.03 16.11 20.94 28.13 30.63 25.28 5.93
5 28.26 30.46 31.59 27.70 23.05 16.10 16.11 19.52 28.00 30.47 25,13 5.98+

'6' 23.51 30.34 31.12 27.24 22.00 15.54 15.69 20.35 27.74 29.86 24.34 5.84
7 25.09 30.10 31.05 27.56 22.23 15.01 15.09 19.61 27.50 29.86 24.31 6.05
8= 28.11 30.06-30.85 27.32 22.11 14.80 15.18 19.69 27.34 29.76 24.52 6.13<

9 -27.97/30.12.30.55 27.10 21.73 14.39 14.38 18.96 26.96 29.93 24.21 6.37,

10- 28.19 30.01 30.43 26.87 21.50 14.44 13.74 19.36 26.82 29.33 24.07 6.36
11- 28.'33 29.86 30.37 26.82 21.31 14.34 13.25 19.17 26.51 29.16 23.91 6.45-
12 28.37 29.92 30.27 26.70 21.35 14.38 12.94 18.90 26.43 29.10 23.84 6.50
13 - 29.72 31.67 33.10 28.43 24.37 19.29 17.35 22.41 29.96 32.72 26.90 5. 68
1<4 - 28.72 31.21 32.28 28.10 23.87 17.52 17.15 21.01 28.89 31.21 26.00 5.71

.15 - 28.20 30.41 31.10 27.38 22.12 15.21 15.52 20.15 27.76 30.35 24.82- 6.11
16 28.16 30.14 31.08 27.26 22.04 15.05 14.78 19.93 27.03 29.77 24.52 6.16

,
- 17 30.80 32.11 33.77 30.58 25.63 22.06 21.09 24.23 32.42 33.60 28.63 4.88

( 18 30.74'32.56 34.03 29.20 25.25 18.67 17.83 22.78.31.24 32.74 27.51 5.98. ,,

1 - -19 30.44 32.30 33.64 29.56 25.23 17.46 18.01 22.88 30.56 33.19 27.33 6.08-

Ni 20 29.48 31.47 32.33 28.32-23.91 16.40 18.28 21.27 30.12 31.91 26.35 5.93
21: 29.03 30.98 32.25 28.41 23.85 16.54 17.62 21.07 29.49 31.60 26.09 5.88
22 -33.20 30.48 31.09 27.99.23.39 16.47 16.81 20.07 28.34 30.08 25.79 6.15
23 27.85 30.02 30.56 27.46 23.13~16.43 15.84 19.97 26.69 29.67.24.76 5.58

9 24- 27.94 29.89 30.43 26.73 21.41 14.96 13.76 19.28 26.29 29.08 23.98 6.20
25- 28.06 29.81 30.29 26.64 21.43 14.42 13.12.19.07 26.23 29.14 23.82 6.40
26' 28.06 29.83 30.46 26.62 21.37 14.31 12.90 18.96:26.31 29.06 23.79 6.49
27 - : 28.65 30.3G 31.62 27.35 21.97 16.14 15.95 21.21 28.11 30.01 25.14 5.87
28 28.76-31.16 32.15 27.79 23.04 16.80 16.25 22.35 28.84 31.04 25.82 5.87
29 29.17 31.05 32.68 29.06-24.65 17.13 17.44 21.49 29.04 32.05 26.38 5.85

-30 28.25 30.41 31.21 27.78 23,75 16.56 16.18 21.07 27.71 30.30 25.32 5.64
31 '27.67 29.97 30.37 26.45 20.58 '13.65 14.11 19.60 26.57 29.31 23.83 6.38
32 28.04 30.09 30.38 26.40 20.72 13.66 14.18 19.60 26.56 29.35 23.89 6.39
33 27.78 29.95 30.39 26.46 20.93 13.68 13.72 19.16 26.61 29.39 23.81 6.47
34 27.76 30.08 30.26 26.45 20.91 13.84 13.47 19.52 26.05 29.26 23.76 6.42

-35 28.38 29.84 30.24'26.35 21.18 13.96 13.43 19.32 26.10 29.18 23.80 .6.42.,
'

36 28.34 29.49 13i0.32 26.31 21.20 14.04 13.22 19.22 26.15 29.13 23.74 6.42-
37- 28.40 29.77 30.30 26.35 22.38 14.38 13.11 19.15 26.17 29.17. 23.92 6.38

1 38'' 28.38 29.90 30.06 26.90 21.18'14.88 15.23 19.70 26.34 29.49 24.21 5.97, g;
'

39. 27.74 29.86 30.27 26.57 20.81 13.76 13.88 19.27 26.20 29.17 23.75 ' 6.37
=40 .28.28 29.99 30.33 26.33 20.93 13.91 13.09 19.27 27.83 29.05'23.90 -6.60
#
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Table 6.2-3 Synoptic Bottom Temperature Variation from ' Ambient'--6 Week
Means.

June July Sept Oct Nov Jan Feb Apr June July S td .
S ta. # 1983 1983 1983 1983 1983 1984 1984 1984 1984 1984 Mean Dev.
_____

1 0.70 -0.03 0.30 0.06 0.04 0.39 0.56 0.64 0.70 -0.08 0.31 0.32
2 0.54 0.05 0.27 0.44 -0.14 -0.26 -0.60 -0.11 0.55 0.37 0.11 0.39
3 0.07 -0.09 0.21 0.23 -0.31 -0.77 -1.11 -0.37 0.39 0.38 -0.14 0.50
4 0.38 0.37 1.54 1.15 1.23 1.41 1,44 1.37 1.80 1.50 1.22 0.48
5 0.38 0.26 1.46 1.06 1.62 1.48 1. 44 - 0.05 1.67 1.34 1.07 0.63
6 -4.37 0.14 0.99 0.60 0.57 0.92 1.02 0.78 1.41 0.73 0.28 1.67
7 -2.79 -0.10 0.92 0.92 0.80 0.39 0.42 0.04 1.17 0.73 0.25 1.14
8 0.23 -0.14 0.72 0.68 0.68 0.18 0.51 0.12 1.01 0.63 0.46 0.35
9 0.09 -0.08 0.42 0.46 0.30 -0.23 -0.29 -0.61 0.63 0.80 0.15 0.45

10 0.31 -0.19 0.30 0.23 0.07 -0.18 -0.93 -0.21 0.49 0.20 0.01 0.41
11 0.45 -0.34 0.24 0.18 -0.12 -0.28 -1.42 -0.40 0.18 0.03 -0.15 0.53
12 0.49 -0.28 0.14 0.06 -0.08 -0.24 -1.73 -0.67 0.10 -0.03 -0.22 0.61
13 1.84 1.47 2.97 1.79 2.94 4.67 2.68 2.84 3.63 3.59 2.84 0.98
14 0.84 1.01 2.15 1.46 2.44 2.90 2.48 1. 44 2.56 2.08 1.94 0.70
15 0.32 0.21 0.97 0.74 0.69 0.59 0.85 0.58 1.43 1.22 0.76 0.38
16 0.28 -0. 06 0.95 0.62 0.61 0.43 0.11 0.36 0.70 0.64 0.46 0.30

||||17 2.92 1.91 3.64 3.94 4.20 7.44 6.42 4.66 6.09 4.47 4.S7 1.67
18 2.86 2.36 3.90 2.56 3.82 4.05 3.16 3.21 4.91 3.61 3.44 0.77
19 2.56 2.10 3.51 2.92 3.80 2.84 3.34 3.31 4.23 4.06 3.27 0.67
20 1.60 1.27 2.20 1.68 2.48 1.78 3.61 1.70 3.79 2.78 2.29 0.87
21 1.15 0.78 2.12 1.77 2.42 1.92 2.95 1.50 3.16 2.47 2.02 0.76
22 5.32 0.28 0.96 1.35 1.96 1.85 2.14 0.50 2.01 0.95 1.73 1,42
23 -0.03 -0.18 0.43 0.82 1.70 1.81 1.17 0.40 0.36 0.54 0.70 0.67
24 0.06 -0.31 0.30 0.09 -0.02 0.34 -0.91 -0.29 -0.04 -0.05 -0.08 0.36
25 0.18 -0.39 0.16 0.00 0.00 -0.20 -1.55 -0.50 -0.10 0.01 -0.24 0.51
26 0.18 -0.37 0.33 -0.02 -0.06 -0.31 -1.77 -0.61 -0.02 -0.07 -0.27 0.59
27 0.77 0.16 1.49 0.71 0.54 1.52 1.28 1.64 1.78 0.88 1.08 0.54
28 0.88 0.96 2.02 1.15 1.61 2.18 1.58 2.78 2.51 1.91 1.76 0.64
29 1.29 0.85 2.55 2.42 3.22 2.51 2.77 1.92 2.71 2.92 2.32 0.75
30 0.37 0.21 1.08 1.14 2.32 1.94 1.51 1.50 1.38 1.17 1.26 0.64

. 31 -0.21 -0.23 0.24 -0.19 -0.85 -0.97 -0.56 0.03 0.24 0.18 -0.23 0.44
32 0.16 -0.11 0.25 -0.24 -0.71 -0.96 -0.49 0.03 0.23 0.22 -0.16 0.43
33 -0.10 -0.25 0.26 -0.18 -0.50 -0.94 -0.95 -0.41 0.28 0.26 -0.25 0.46
34 -0.12 -0.12 0.13 -0.19 -0.52 -0.78 -1.20 -0.05 -0.28 0.13 -0.30 0.42
35 0.50 -0.36 0.11 -0.29 -0.25 -0.66 -1.24 -0.25 -0.23 0.05 -0.27 0.46
36 0.46 -0.71 0.19 -0.33 -0.23 -0.58 -1.45 -0.35 -0.18 0.00 -0.32 0.53
37 0.52 -0.43 0.17 -0.29 0.95 -0.24 -1.56 -0.42 -0.16 0.04 -0.14 0.66
38 0.50 -0.30 -0.07 0.26 -0.25 0.26 0.56 0.13 0.01 0.36 0.15 0.30
39 -0.14 -0.34 0.14 -0.07 -0.62 -0.86 -0.79 -0.30 -0.13 0.04 -0.31 0.35
40 0.40 -0.21 0.20 -0.31 -0.50 -0.71 -1.58 -0.30 1.50 -0.08 -0.16 0.79

O

\
-

j



<
P (

\ ,J .
.

. Table 6.2-4 Thermograph Temperatures in C --- 6 Week Means.

June July Sept Oct Nov Jan Feb Apr June July S td.
S ta . # 1983 1983 1983 1983 1983 1984 1984 1984 1984 1984 Mean Dev.
_____

1 * 28.42 28.28 26.37 20.87 13.65 15.17 18.42 25.00 26.60 22.53 5.68
2 * 28.42 28.28 26.37 20.87 13.65 15.17 18.42 25.00 26.60 22.53 5.68
3 * 28.72 28.83 23.73 20.35 14.65 13.60 18.40 24.62 27.27 22.24 5.80
4- '26.50 28.53 29.12 26.25 21.25 15.52 15.32 19.17 25.30 27.50 23.44 5.24
5 * 29.60 28.83 26.17 21.97 16.17 14.90 19.50 24.12 26.90 23.13 5.36
6 * 28.90 29.50'26.32 21.57 15.77 15.40 17.58 24.87 25.90 22.87 5.49

i 7 * 29.42 29.80 26.97 21.83 17.96 14.32 18.47 25.23 27.00 23.44 5.53
8 * 28.40 28.35 26.12 21.15 16.10 14.93 18.57 25.53 27.50 22.96 5.36
9 * 28.40 28.35 26.12 21.15 16.10 14.93 18.57 25.53 27.50 22.96 5.36

10 * 29.10 29.38 26.12 19.85 14.98 * 18.03 24.42 * 23.13 5.60
11 * 27.70 27.15 26.57 20.80 14.92 15.53 17.93 24.58 26.50 22.41 5.19
12 * 28.58 28.78 25.55 21.02 17.25 12.88 17.55 23.75 * 21.92 5.75
13 30.10 31.38 31.92 28.47 23.47 18.28 17.90 20.38 27.87 29.55 25.93 5.44
14 27.60 29.65 30.58 27.38 23.04 16.77 15.58 17.87 25.98 28.00 24.25 5.58
15 * 29.42 29.80 26.97 21.83 17.96 14.32 18.47 25.23 27.00 23.44 5.53

-f' ~ 16 * 27.92 30.72 25.95 20.78 14.37 14.13 18.27 25.38 27.00 22.73 6.06,

17 29.00 30.28 32.27 29.95 * 21.70 18.95 22.90 28.78 31.45 27.25 4.79
18 30.10 31.80 34.35 31.03 26.83 20.43 19.02 * 30.28 32.15 28.44 5.34
19 30.80 31.50 31.42 29.02 26.10 21.95 18.92 21.65 28.77 30.90 27.10 4.68
20 29.30 30.76 32.72 28.62 24.20 18.53 17.55 21.22 27.90 30.50 26.13 5.40
21 28.50 30.12 31.20 26.33 23.18 17.37 18.10 18.50 27.35 30.55 25.12 5.44-

22 27.30 29.07 29.68 26.97 21.06 15.48 14.93 18.85 26.25 27.90 23.75 5.65
23 *' 29.04 * 25.78 21.52 15.90 14.98 19.65 24.92 26.67 22.31 5.15
24 * 28.63 28.98 26.20 20.72 15.48 14.17 17.78 24.27 * 22.03 5.84
25 * 28.48 28.45 25.13 21.08 14.12 13.95 16.63 24.55 26.57 22.11 5.89
26 * 29.18 29.54 26.17 .0.72 14.65 13.62 18.00 24.85 27.07 22.64 6.102
27 * * * * * * * * * * * *

28 28.40 29.75 30.70 27.52 22.53 16.28 16.18 20.40 26.82 28.80 24.74 5.49
29 28.90 30.10 30.97 25.87 22.58 16.80 16.23 19.13 26.12 28.60 24.53 5.52
30 * 30.07 29.93 27.42 21.28 16.35 15.53 18.78 24.43 25.45 23.25 5.54
31 * * 29.42 26.22 19.90 14.18 14.83 18.92 24.67 26.53 21.84 5.69
32. * * 29.42 26.22 19.90 14.18 14.83 18.92 24.67 26.53 21.84 5.69
33 * * 29.42 26.22 19.90 14.18 14.83 18.92 24.67 26.53 21.84 5.69
34 * 28.82 29.04 26.57 19,76 14.18 14.60 17.88 24.85 26.50 22.47 5.93
35 * 28.97 29.32 26.15 20.23 14.43 13.27 17.62 24.50 26.10 22.29 6.10
36 * 28.75 29.08 24.23 21.25 14.25 13.55 16.33 25.28 26.75 22.16 6.10
37 * 28.35 29.80 25.63 20.30 14.55 13.28 17.52 24.27 26.13 22.20 6.03
38 * * 29.42 26.22 19.90 14.18 14.83 18.92 * 26.53 21.43 6.02
39 * 28.83 * 25.50 19.72 14.35 13.23 18.28 24.55 26.05 21.31 5.76
40 * 28.83 * 25.50 19.72 14.35 13.23 18.28 24.55 26.05 21.31 5.76

A
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Table 6.2-5 Mean Sediment Temperature in C .

June Sept Nov Feb June Std.
S ta. # 1983 1983 1983 1984 1984 Mean Dev.
-----

1 27.99 27.17 19.57 17.01 26.28 23.60 4.97
2 27.57 27.92 18.48 17.22 26.68 23.57 5.26
3 27.44 27.77 18.30 17.52 26.55 23.52 5.14
4 27.60 29.83 19.70 17.78 28.84 24.75 5.58
5 27.49 29.90 18.84 18.96 28.63 24.76 5.42
6 27.08 28.81 18.67 17.86 28.52 24.19 5.45
7 27.70 29.36 19.66 18.15 27.35 24.44 5.14
8 27.60 29.19 19.24 18.06 26.92 24.20 5.15
9 27.46 28.96 18.99 17.78 26.73 23.98 5.19

10 27.39 28.83 18.65 17.67 26.09 23.73 5.18
11 27.48 28.81 18.16 17.65 25.58 23.54 5.27
12 27.52 28.95 17.73 17.42 2E.53 23.44 5.49
13 27.18 31.61 23.38 19.18 31.12 26.49 5.27
14 28.11 31.25 19.08 19.87 30.09 25.68 5.78
15 27.82 29.49 20.48 18.35 27.60 24.75 4.98
16 27.44 29.08 19.38 18.05 26.64 24.12 5.03

|||17 29.21 35.49 * 20.26 31.79 29.19 6.49
18 28.62 31.48 22.76 20.37 30.74 26.79 4.96
19 28.65 32.69 22.43 22.43 30.62 27.36 4.73
20 28.46 30.34 22.93 19.96 32.34 26.81 5.19
21 28.38 30.03 22.52 21.01 31.12 26.61 4.56
22 27.54 29.27 21.70 18.04 26.86 24.68 4.65
23 27.52 29.21 18.83 17.66 26.30 23.90 5.28
24 27.45 28.97 17.97 18.92 25.89 23.84 5.06
25 27.58 29.00 17.72 17.84 25.66 23.56 5.41
26 27.58 28.89 17.73 17.43 25.55 23.44 5.48
27 28.01 30.82 20.49 18.76 28.89 25.39 5.40
28 28.54 30.58 18.99 19.07 30.25 25.49 5.94
29 27.69 30.02 21.75 19.49 30.44 25.88 4.98
30 27.26 29.38 20.23 18.45 26.38 24.34 4.73

'

31 26.51 28.96 18.72 17.57 25.90 23.53 5.07
32 26.63 28.05 18.26 17.34 26.14 23.28 5.07
33 27.33 28.83 18.14 17.20 25.98 23.50 5.42
34 27.53 28.50 17.81 17.27 26.15 23.45 5.46
35 27.01 28.30 17.47 17.15 25.69 23.12 5.39
36 27.12 28.43 17.50 16.67 25.68 23.08 5.57
37 27.35 28.21 17.45 16.74 25.50 23.05 5.53
38 27.13 28.52 18.30 18.28 26.16 23.68 4.99
39 27.12 28.58 17.63 17.45 25.47 23.25 5.33
40 27.11 28.47 17.45 16.55 25.52 23.02 5.60

* = Mi s sing da ta , g
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" . Table 6.2-6 Bottom Salinity in o/oo -- 6 Week Means.

. . . June July Sept Oct Nov 'Jan Feb Apr June July Std.

Sta.f 1983 1983 1983 1983 1983 1984 1984 1984 1984 1984 Mean Dev.
: 1 14.31 13.48 12.00 12.76 12.88 11.35 8.56 8.70 8.04 12.39 11.45 2.23

2 16.55 18.11 19.67 21.27 18.84 14.38 14.78 13.53 14.30 18.88 17.03 2.68
: '3 21.01 22.88 22.89 21.82 21.69 18.59 19.32'16.28 17.45 23.77 20.57 2.53

4 19.25 18.46 16.86 19.00 18.80 18.04 17.00 13.28 14.83 19.83 17.54 2.09.

''

5- 19.40 19.36 17.77 18.27 19.25 17.87 16.'25 12.33 15.15 18.89 17.45 2.28*

6 -20.51'1].35 16.85 18.04 18.16 16.01 16.35 12.42 15.76-18.89 17.24 2.29
7 23.10 21;13 20.26 22.00 22.50 18.73 19.93 15.17 17.07 20.81 20.07 2.48,

.f- 8 21.32 21.93 22.09 21.06 21.95 18.69 19.58 16.19 17.35 22.42 20.26 2.20"
, 9' 22.06 23.26 21.93 20.98 22.53 20.57 19.21 17.15 18.48 23.55 20.97 2.12"

10 24.12 25.92 25.84 24.53 24.91 22.55 23.70 20.02 20.22 25'.19 23.70 2.14
11 24.81 26.68 27.00 25.82 26.68 24.29 24.02 21.80 23.22 27.10 25.14 1.81
12 25.29 29.91-28.79 28.37 28.39 26.05 26.12 22.85 25.12 28.53 26.94 2.19
13 _20.88 23.22 22.33 23.31 24.01 24.15 21.09 17.21 19.48 24.10 21.98 2.30

; -14- 19.95 22.97 22.10 21.42 22.81 21.92 19.42 14.27 18.18 21.33 20.44 2.65
15- .21'.30 24.92 22.92 22.69 22.43 20.23 19.05 15.73 18.82 22.64 21.07 2.66
16 23.58 25.01 24.98 24.27 24.57 22.46 20.44 18.85 20.66 24.84 22.97 2.24-

117 22.63 26.07 24.87 26.01 26.33 24.79 23.47 19.90 21.27 25.18 24.05 ,2.18~.
1

_18' 22.32 23.86 24.04 25.49 25.86 23.50 22.83 18.56 20.81 24.35 23.16 2.19
2 -

.. -19 _22.41 24.71 23.65 25.12 25.38 23.43 21.80 18.23 20.02 23.60 22.84 2.29
20 22.35 24.93 23.85 24.68 24.57 22.-74 22.19 18.12 20.20 23.85 22.75 2.18..

21 20.06 24'.70 24.63 24.71 24.52 23.56 22.02 18.04 20.17 24.08 22.65 2.43-
22 20.90 25.27 25.41 24.47_24.64'23.40 21.72 19.22 20.63 24.73 23.04 2.23~ -

'

. 23 22.96 25.34 26.10 25.97 25.35 24.17 22.17 19.91 21.14 25.03 23.81 2.16
24- '21.49'26.74 27.23 26.50 26.19 25.03 20.55 21.30 22.87 26.90 24.48- 2.64-

'25. 25.31 28.17 28.53 28.07 27.85 25.63 25.53 22.87 24.39 28.11:26.45' 1.96 --

26 :26.35 30.56 29.12 28.62 28.80 27.32 25.99 23.07 25.42 28.92.27.42 2.22-,

'

27 20.60 24.87 22.76 24.10 23.56 22.78~21.90 18.59 19.39 22.27 22.08 2.02.
-

28 '21.47 24.44 23.31 24.32 24.57 23.51 22.31-18.59 19.71 24.05 22.63 2.09
- 29 - 22.36 25.14 24.29 25.81 25.22 23.87 22.13 19.24 19.87'24.13 23.21 -2.26

30 22.18 25.17 25.13 25.20 25.13 23.20 22.16-19.85 20,76 24.68 23.35 2.02'

' 31 ' '20.77 21.73 20.02 22.75 22.24 19.86 21.21 15.83 15.86 20.82 20.11 2.42-
32 20.53 22.57 21.04 22.57 23.59 21.00 20.93 16.92 16.54 21.14 20.69 '2.30-

'
4

33- 22.64 24.39 23.95 25.07 -25.'16 22.49 23.14 18.66 18.52 24.57 22.86 2.44 ~ '34 . 24.24 25.94 25.57 25.81 26.47 23.51123.42'19.90 21.18 26.62 24.27' 2.29
35 ' 24.67 27.64 26.78 26.71 27.45 25.49 24.23 22.01 23.10 27.23 25.53 1.97
36 25.11 28.41 28.13 27.73 27.83 26.26 24.71 22.64 24.08-28.01 26.29 2.04

'37 26.41-29.07-29.14 28.52 28.07 25.61 25.64 23.04 25.35 28.79 26.97 2.06.
38. 16.14 18.85 16.22 15.10 17.18 14.97 12.90 12.96 12.28 17.30 15.39 2.16
39 21.87 24.00'21.94 22.78 22.26 19.38 20.01-15.98 18.96 24.18 21.14 2.55
40 26.53 28.14 25.77 27.84 27.21-24.29 24.63 22.05 23.55 28.01 25.80 2.10-
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Table 6.2-7 Bottom Turbidity in N.T.U.'s --- 6 Week Means.

June July Sept Oct Nov Jan Feb Apr June July S td.
S ta . # 1983 1983 1983 1983 1983 1984 1984 1984 1983 1984 Mean Dev.
_____

1 8.10 7.87 8.33 8.07 7.38 7.30 4.53 13.53 12.28 9.93 8.73 2.59
2 4.95 7.85 8.27 5.95 8.13 3.78 3.03 13.82 6.77 8.78 7.13 3.06
3 10.00 9.77 10.68 9.40 4.85 4.88 3.82 20.63 9.00 9.52 9.23 4.65
4 15.55 8.63 E2.82 15.G2 8.55 8.98 4.55 13.63 13.73 22.50 13.48 6.02
5 9.90 7.70 13.33 28.73 9.78 26.58 5.72 19.10 13.22 9.98 14.40 7.89
6 10.40 9.37 36.08 20.92 11.24 7.88 4.13 12.72 9.40 9.37 13.15 9.12
7 9.90 8.43 11.27 16.37 9.03 6.52 3.83 13.92 6.18 13.07 9.85 3.87
8 7.70 10.93 15.45 14.72 11.95 7.70 4.30 14.18 11.33 11.62 10.99 3.52
9 15.55 8.00 11.00 9.82 5.65 8.07 4.43 42.02 11.60 16.97 13.31 10.83

10 8.50 18.02 10.42 9.65 5.08 5.38 4.48 23.32 10.92 17.58 11.33 6.33
11 5.05 5.53 7.75 7.53 5.53 5.10 4.86 20.93 7.38 6.13 7.58 4.82
12 5.30 5.58 5.02 6.08 4.52 4.20 5.30 14.43 7.98 4.25 6.27 3.07
13 6.35 6.47 8.88 8.30 6.25 4.85 4.83 9.18 E.12 7.70 7.09 1.57
14 6.00 7.98 10.97 9.53 7.30 5.98 5.25 10.13 7.12 8.90 7.92 1.92
15 6.80 11.12 11.37 11.87 9.70 10.30 5.70 17.88 14.38 17.33 11.64 3.99
16 12.00 8.38 10.77 9.85 4.40 4.40 3.15 14.83 10.17 8.95 8.69 3.71
17 10.50 8.08 9.97 6.52 5.37 5.78 4.75 10.28 16.10 8.15 8.55 3.38 g18 12.95 6.42 8.73 7,00 11.02 4.95 4.45 9.38 8.22 6.80 7.99 2.64
19 9.35 5.18 10.23 7.60 4,48 3.92 3.62 9.93 7.12 5.65 6.71 2.51
20 9.95 8.37 16.15 8.77 5.05 5.53 4.45 11.57 12.45 9.63 9.19 3.64
21 13.00 8.85 31.73 8.85 30.7/ 5.62 5.38 14.13 12.77 12.27 14.34 9.41
22 6.75 10.28 13.45 8.12 5.50 7.38 2.65 14.83 8.67 9.50 8.71 3.59
23 8.85 8.60 23.50 8.00 4.47 4.28 3.83 10.93 7.68 6.23 8.64 5.70
24 5.90 6.33 5.08 6.92 4.78 4.75 2.97 14.02 9.07 5.87 6.57 3.06
25 5.25 6.95 6.96 8.18 5.28 5.30 3.83 16.58 10.05 6.32 7.47 3.65
26 3.60 5.03 3.90 6.20 4.27 4.00 3.33 17.22 7.05 3.48 5.81 4.19
27 8.70 9.53 11.42 9.58 5.23 3.57 2.27 6.60 3.82 7.88 6.86 3.05
28 9.20 9.25 8.47 10.17 4.20 3.23 2.65 11.08 4.78 5.02 6.80 3.13
29 8.10 4.68 6.80 13.45 4.45 3.67 3.27 13.55 6.97 6.18 .7.22 3.91
30 8.00 8.90 10.03 8.18 4.50 3.99 3.47 12.02 7.13 10.78 7.70 2.94'
31 7.20 14.55 2.90 5.17 ,3.18 3.93 4.28 6.97 3.53 26.78 7.85 7.49
32 5.75 5.22 2.82 4.15 4.10 2.43 3.93 9.22 3.32 6.83 4.78 2.06
33 14.95 10.27 5.88 23.52 5.73 5.58 2.88 13.32 4.90 8.40 9.54 6.24
34 8.90 5.98 5.E2 6.50 4.80 4.33 2.08 12.65 17.33 5.13 7.29 4.54
35 5.50 4.58 5.05 5.85 5.20 3.75 2.68 13.18 7.07 5.18 5.87 2.84
36 5.10 3.29 5.47 5.03 5.45 3.03 2.72 15.53 7.98 5.55 5.92 3.71
37 4.80 5.49 6.87 7.10 5.27 3.33 3.00 17.30 9.33 5.08 6.76 4.14

c38 3.50 5.43 4.93 3.25 3.50 5.33 2.82 6.78 4.22 9.23 4.90 1.95 ,

39 7.15 3.02 4.58 23.00 4.62 3.48 3.33 9.17 5.75 7.88 7.29 6.19 l

40 4.35 3.61 6.08 6.78 4.22 2.70 2.38 12.43 8.03 4.43 5.50 3.01 |

O
'



- ; ; .

&

M -

"
,

-

-]
.- ..

~

'

E ~ Table;6.2-8 Mean Total Suspended Solids in mg/1.
s

. June . July Sept Oct Nov Jan Feb Apr June July S td...

Sta t '1983 1983 1983- 1993 1983 -1984 1984 1984 1984 1984 Mean Dev.
__-

<1 :10.00 11.00~13.67'.14.00 11.33 10.00 6.67 14.67 13.00 25.00 13.43 5.12
-

2L 8.00 11.00 c9.00 7.33 5.67 7.00 5.33 10.00 7.00 9.67 8.00 1.88
'3 16.00 59.67 15.00 9.33 5.33 10.33 5.67-27.00 8.33 17.00 17.37 16.22
.4. :19.00 15.67-38.33 15.00- 9.00 11.67 9.67 18.67 33.00 15.00 18.50 9.73
'5L J23.00 38.00 17.00 23.00 19.33.13.00 17.67 15.00 29.67 13.33 20.90 -7.89-

4

.6- 16.00-29.33 18.00-23.33-20.67-14;33 6.33 12.67 10.00 13.00 16.37 6.74
.. .

27 i '36.00~.13.00~12.00 16.6T 9.67-23.33 6.00 15.33 9.00 10.00 15.10 8.80
18< 247.00 15.67 31.00 14.67 17.00.10.67 6.00 16.33 14.33 14.67 38.73 73.45

- 29: 55.00 18.67 15.33 9.33''8.33 10.33 7.67 16.67 12.33 20.33 17.40 13.93
10: =127.00 23.67-14.33 14.00 7.33 9.33 8.33 21.67 13.67 25.00 26.43 35.89
11 11.00 10.00.10.00 11.33- 8.00 12.00 7.00 33.33 10.33 10.33.12.33 7.53-

'12 .13.00 16.00 9.00 :12.67 10.33 9.33 8.00 23.67 10.67 9.33 11.20 4.84
131 10.00 10.00'13.67 15.67 9.33 8.33 6.67 10.33 9.67 13.33 10.70 2.71

'14 9.00 8.00 22.33 11.00 7.67 9.00 13.00 12.33 11.00~11.00 11.43 4.22
'15 =26.00 11.67.13.00 15.00.13.00 20.33

'
~

7.00 27.33 23.33 19.67 17.63 6.72
V ' t16- 24.60 15.33 15;33 15.00' 7.33 8.67 7.00 11.67 16.33 11.00 13.17 .5;16

'

17 10.00 9.67714.00<11.00 8.33 11.00 7.33 17.33 17.33 12.67 11.87 ,3.46
,

- ; (18- 10.00 :10.67 16.67 11^ 00 12.00 9.33. 8.67'13.00 10.67:10.00 11.20 ~2.29.

- J19: -15.00.11.00.11.33 13.00 8.33 8.67 7.33 14.33 11.00 9.00 10.90 --2.61
' " '

120! 15.00 13.00 19.67 12.00 7.67110.00 11.67.14.00.11.00 33.33 14.73 7.28
- 21 - 18.00 17.33-52.33-13.33 8.00 13.00 9.67 12.33 16.33 10.67 17.10'12.81
22 :10.00.17.33 16.00 14.67. 9.00'15.33 7.33 15.00 11.33 11.00:12.70 3.38

p . 24 . c19.00~ 9.00,18.00 10.00 '7.00'10.00 -6.00'11~.67 21.33 13.00 12.50'~5.26
=24J ?13.00 12.00 10.33 10.33 6.00 11.00. 6~.00 14.67'11.00 9.67 10.40---2.74x
25 15.00. 8.67 11.33 14.33 7.33 12.33~~7.67 13.33 12.33 9.67 11.20 2.74.-

,

:26' 7.00: 8.33 10.671 9.00 6.00 10.00 ~6.67 18.67 10.33 i9.00 9.57 3.57~
~

-
_ 27 - 28.00 8.33 12.33 13.00 - 6.67J 6.67 E 5.67 . 9.33. 6.67 . 9.67 10.63 . 6.58-

-

28- 41.00 18.00-14.33 9.00 L7.00 6.00' 6.33 9.67 6.33 9.33 12.70 10.67,W : 29 ~ 13.00 9.00 10;00 22.33 10.00 8.33.-6.67 9.33~10.33 10.67.10.97 4'.32
[ |30: il7.00'16.67.17.00 12.67 5.61 7.67 10.00 11.67 19.00' 9.67:11.70 4.07
t c31- 112.00 78.33 11.67''7.33 ~4.67 7.33 8.00 10.00 6.00 7.33 15.27 22.28
r - 32. :12.00'28.67E10.33 8.00 .7,00 5.67 7.00 ;8.33' 6.67--6.00 9.97 6.86--

:33 12.00~24,67,11.00 -8.67-13.00~ 6.00 -7.33 14'33 8.33 9.67-11.20. 5.29.

~34 :14.00 9.67-12.00z12.67~ 5.67 7.33 6.00 13.33 78.33 9.00 16.80 21.83J4

L 35 12.00 7.00 11.67 11.33 7.33 i7.00 '8.33 17.67'14.67 8.33 10.53'~3.60-'

-

L36 :12.00S8.00'12.00 8.67-10.00 7.00 9.33 20.67 10.00. 9.67 10.73' 3.83
' ;373 '15.00 11.67 15.67 -9.00 7.33 7.67.=7.67 25.00 15.00. 9.33 12.33 5.53

=38: f 7.00 -14.00 : . 5;33 16.67-~9.33 :4.50 12.67 11.00 .7.67-14.00 9.22.~3.53
'

:39: " 16.00 10.00.12.33 6.67 9.67~ 7.33 7.67 11.67 13.67 11.33 10.63 2.97-

. -~ 401 7.00 :9.33L18.67J14.33:-8.00 -6.33 6.33 14.00 9.67 8.00 10.17 .4.14'
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Table 6.2-9 Dissolved Oxygen in mg/l --- 6 Week Means.

June July Sept Oct Nov Jan Feb Apr June July S td.
S ta . # 1983 1983 1983 1983 1983 1984 1984 1984 1984 1984 Mean Dev.

1 -7.00 6.55 5.80 7.20 7.45 9.55 9.70 9.17 6.95 6.02 '7.54 1.43
2 6.80 6.50 5.18 6.33 7.02 9.58 9.23 8.53 7.12 6.18 7.25 1.42
3 5.70 5.88 4.95 6.03 7.20 9.18 8.90 8.12 6.83 6.33 6.91 1.42
4 6.05 5.35 5.15 5.48 6.68 9.18 8.60 8.67 6.28 5.25 6.67 1.56
5 5.95 6.07 5.00 5.85 6.57 9.53 8.88 8.67 6.28 5.50 6.83 1.59
6 5.95 6.05 5.33 6.18 7.12 9.28 8.82 6.58 6.77 5.88 7.00 1.41
7 5.60 6.05 4.55 5.95 7.15 9.18 8.90 8.02 6.58 5.82 6.78 1.51

- 8- 5.15 5.82 4.38 5.93 7.08 9.10 8.70 8.22 6.67 5.98 6.70 1.56
' # 9 6.15 5.78 5.05 6.42 7.23 8.90 8.63 8.12 6.78 6.15 6.92 1.28

10 S.55 5.77 5.45 6.33 7.33 8.97 8.50 8.03 6.65 6.33 6.89 1.26
11 6.35 5.88 5.63 6.30 7.03 8.78 9.13 7.67 6.83 6.37 7.00 1.18
12 6.40 5.83 5.62 6.13 6.98 8.60 9.13 7.85 6.68 6.37 6.96 1.19
13 .6.05. 5.90 5.73 5.53 6.72 8.32 8.55 7.72 6.23 5.33 6.61 1.18
14 6;75 6.10 5.20 5.93 6.78 8.08 8.28 8.1? 6.23 5.97 6.75 1.08
15 ~6.65 5.72 4.75 5.57 6.58 8.78 8.72 7.70 5.93 6.08 6.65 1.35
16 6.50 6.03 5.37 6.25 7.05 8.78 9.03 8.02 6.93 6.28 7.02 1.21
1 73 6.00 5.90 5.55 5.88' 6.36 8.30 8.17 7.73 6.52 5.78 6,62 1.04
18

's
6.50t-4.35 5.98 5.88 6.67 8.53 8.40 7.57 6.15 5.67 6.77 1.04

19. 6.35 6.20 6.02 6.00 6.64 8.50 8.00 7.65 6.10 6.08 6.77 0.93
:20- 6.35 .6.00 5.38 5.75 7.03 8.48 8.03 7.50 6.12 6.18 6.68 1.03

. 21 6.65 6.07 5.00 5.90 u6.95 8.53 8.12 7.62 6.17 6.18 6.72 1.09
22 6.65 5.50 4.88 6.03 6.95 8.26 8.37 7.72 6.32 6.03 6.67 1.16
23 -0.00 6.18 5.37 6.18 7.02 8.52 8.83 7.90 6.25 6.32 6.95 1.20
24 6.30 6.02 6.05 6.47 7.00 8.52 9.22 8.03 C.78 6.40 7.08 1.12
25 6.50 6.02 5.73 6.35 7.08 8.53 9.18 7.80 6.40 6.30 6.99 1.15
26 6.70 5.88 5.57 6.32 7.12 8.38 9.12 7.87 6.53 6.33 6.98 1.14.,

27 7.10 6.07 5.98 6.45 7.22 9.22 8.53 8.35 7.23 5.93 7.21 1.16
28 -6.45 '6.13 '5.70 S.33 7.10 8.65 8.43 8.10 7.10 5.95 7.00 1.07
29 7.10 6.10.|6.10 6.43 7.17 8.62 8.45 8.15 6.67 6.10 7.09 0.99

< 30- 7.00 6.07 '5.75 6.55 7.12 8.47 8.62 8.26 6.88 6.27 7.10 1.03
31- -7.60 6.70 6.20 6.18 7.37 9.55 8.52 8.20 7.12 7.62 7.50 1.05

~32 7.45 7.08 6.45 6.17 7.37 9.37 8.52 8.32 7.73 7.18 7.56 0.96
33 7.35 6.43 6.30 6.30 7.22 9.08 8.50 8.18 7.35 7.12 7.38 0.95
34 7.00 6.68 5.88 6.42 7.22 9.00 9.17 8.18 6.88 6.48 7.29 1.12
35 7 . 15 6.47 6.02 6.48 7.17 8.80 8.85 8.03 7.05 6.67 7.27 0.98
36 7.25 6.52 5.98 6.40 7.13 8.83 8.92 8.03 6.83 6.62 7.25 1.02
37 7.05 6.28 5.92 6.10 6.95 8.53 8.93 8.02 6.52 6.67 7.10 1.05
38 8.65 7.15 6.60 6.27 8.22 9.50 8.95 8.67 7.43 7.33 7.88 1.07
39 8.35 6.37 5.98 6.60 7.27 9.03 8.63 -7.95 7.13 6.57 7.39 1.05
40 6.70 6.55 6.27 6.27 6.92 8.63 8.53 8.03 6.52 6.32 7.07 0.95'

,
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T Table 6.2-10 Mean Grain Size in Phi Units.

June Sept Nov Feb June Std.,

S ta . - # -1983 1983 1983 .1984 1984 'Mean Dev.
_____

,1 2.65 2.51 2.75 2.71 2.61 2.65 0.09
2' 2.71 1.61. l.49 2.59 1.47 1.97 0.62
.3 1.03 1.17 1.03 1.70 1.52 1.29 0.30
4 3.05 2.97 -3.29 3.25 3.12 3.14 0.13,

5 3.27 3.13 3.21 3.08 3.19 3.18 0.07
_6 2.56 2.58 2.74 2.98 2.27- 2.63 0.26 i

7- 3.01 2.91 1. 68 1.52 2.95 2.41 0.75
8 2.91 3.53 2.57 -3.14 3.12 3.05 0.35

-9 2.06 1.72 2.78 3.00 1.42 2. 20 0.68
10 2.80 2.91 2.37 2.60 2.50 2.64 0.22,

- 11' 2.21. 2.21 1.94 1.71 1. 83 1.98 0.23
12 1.77 0.78 1.70 1.45 1.28 1.40 0.40
13 2.97 2.86 2.52 2.31 1.51 2.43- 0.58

~

14 2.56' 2.06 2.67 2.61 2.14 2.53 0.22
15- 1,57 1.32 1.80 1.91 3.19 1.96 0.73.

16 2.37 2.31 1.S4 1.97 2.08 2.11- 0.22
T 17 3.09 3.07 1.87- 2.87 2.06 2.59 0.58
% - -18. 2.79 2.58 2.72 2.44 2.36 2.58 0.18

:19 1.38 _0.24 -0.82- 0.97 0.38 0.76 '0.46
20 2.71' 2.76 2.62 2.09 2.68- 2.57 0.27
21 3.33 3.05 3.11 2.91 3.15 3.11 0.15:

22 2.27- 2.55: 2.64 0.85- 2.51 2.16 0.75
' 23~ 1.74 1.96 1.41 3.08 1.32 1.90 0.71
24 2.24 -2.19 2.51 -2.57 2.57 2.42 0.19

- 25- 1.73 1.72. l.30 1.96 1.10 1.56 0.35
26 1.36' 1.~62 1.30 '1.88 1.74 1.58 0.25
27_ 2.50 2.41 1.97 2.44 2.91 '2.45 0.33
28 2.58 1.60 2.87- 1.45 1.95 2.09 0.62
29 -0.46 -0.60 -0.27 0.61- 2.30 0.32 1.20
30 1.94--1.63 1.89 1.01 2.00 1.69 0.41
31' -2.86 2.72 2.35' 2.95 -1.97 2.57 0.41.
32: 1.04 1.89- 2.03 2.20 .2.36 1.90 0.51

- 33 3.00. 2.78 2. 54 2.30 2.69 2.66 0.26
34- 2.40 1.65 1.88 2.45 1.71 2.02 0.38
35 1.18 0.94 0.81 0.81 0.76 -0.90 0.17s.

36 2.50 2.28 -1.73 0.63 2.72 1.97 0.84
37 2.06 2.47 2.14 2.69 2.12 2.30 0.27
38 2.22 '2.01. 2.80.-2.38 1.41- 2.16 0.51
39 : 2.16 2.18 .2;55' 2.85 2.94 2. 54 0.36
40- 3.03 3.06' 3.05 2.62 3.02 2.95 0.18-

-
..

- u'
, ,

,

yv-<a w w w w-r-wvv-w = r~wn w r w-,- ,.vww,---e-w, ,+,ye-ee,-o,,yev.--e,-c-w--.v,+vm-w-,-- ,---,*,rgv.,y~,,r-p.. net,.-rw. y a--,c -,-e----



-. -

|
|

1

O
Table 6.2-11 Percent Silt and Clay in Sediment.

June Sept Nov Feb June S td.
S ta. # 1983 1983 1983 1984 1984 Mean Dev.
_____

1 2.19 3.97 4.86 4.49 2.13 3.53 1.29
2 8.32 5.65 6.61 4.25 4.52 5.87 1.66
3 2.54 3.30 3.33 2.13 1.71 2.60 0.71
4 20.03 23.63 35.92 29.71 21.80 26.22 6.54
5 27.60 30.92 41.70 28.72 26.81 31.15 6.10
6 23.16 17.30 21.42 18.05 8.48 17.68 5.68
7 18.34 16.40 3.35 3.69 12.88 10.93 7.04
8 30.17 44.02 23.71 27.03 22.68 29.52 8.62
9 14.79 13.08 28.78 30.77 10.90 19.66 9.36

10 14.32 17.63 8.92 26.52 6.30 14.74 7.94
11 4.69 5.37 4.33 4.31 3.06 4.35 0.84
12 10.33 7.32 8.18 4.41 4.26 6.90 2.59
13 11.72 10.36 4.74 5.65 17.74 10.04 5.23
14 8.54 7.73 17.58 7.82 9.42 10.22 4.17
15 12.48 7.88 14.71 30.75 27.83 18.73 10.00
16 5.96 6.15 3.83 3.87 2.80 4.52 1.47

g17 19.44 17.58 13.62 9.94 9.49 14.01 4.45
18 17.26 14.43 17.30 14.00 12.88 15.17 2.00
19 8.72 3.88 7.06 6.75 3.61 6.00 2.20
20 15.66 20.85 17.44 18.60 15.54 17.62 2.21
21 26.60 21.96 21.10 21.56 22.43 22.73 2.22
22 15.14 17.51 20.68 13.61 15.24 16.44 2.75
23 12.88 9.94 13.30 20.12 7.34 12.72 4.79
24 3.13 6.22 4.41 3.24 7.54 4.91 1.93 .

25 11.96 12.14 8.39 11.30 5.26 9.81 2.96
26 6.55 5.52 4.71 4.60 5.08 5.29 0.79
27 16.25 15.01 5.71 15.20 11.61 12.76 4.31
28 11.21 9.84 10.01 8.57 13.85 10.70 2.00
29 1.46 3.25 6.32 7.80 9.88 5.74 3.40
30 8.03 12.23 10.61 5.64 4.85 8.27 3.16
31 10.61 17.01 15.68 10.31 14.90 13.70 3.06
32 13.23 10.97 13.44 12.69 11.68 12.40 1.05
33 19.64 17.64 13.39 16.62 23.24 18.11 3.65
34 15.88 13.92 12.03 14.91 7.86 12.92 3.17
35 2.96 3.37 2.15 2.48 2.71 2.73 0.46
36 4.87 3.74 6.93 3.62 5.43 4.92 1.36
37 5.55 4.12 7.12 7.04 4.74 5.71 1.35
38 6.98 10.79 13.48 16.79 9.63 11.53 3.75
39 7.12 8.50 9.18 14.92 16.35 11.21 4.13
40 13.35 14.53 10.43 7.10 12.95 11.67 2.96

O
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Table 6.2-12 Sediment Eh Levels in millivolts.

June Sept Nov Feb June Std.
Sta. # 1983 1983. 1983 1984 1984 Mean Dev.
____.

1 -177 -113 -171 -85 -189 -147 -45
2 -131 -32 -3 -98 -49 -63 51
3- -35 -146 52 -16 -29 -35 71
4 -208 -255 -315 -167 -185 -226 60
5 -242 -265 -279 -190 -235 -242 34
6 -214 -201 -209 -191 -213 -206 10
7 -105 -328 27 -174 -260 -168 138
8 -235 -345 -205 -191 -238 -243 61
9 -122 26 -209 -195 -47 -109 100

10 -51 -205 -143 -123 -203 -145 64
11 87 -187 76 136 -26 17 128
12 80 21 73 92 34 60 31
13 -229 '-169 -163 18 -20 -113 106
14 -249 -126 -221 -167 -45 -162 81
15 15' -220 -145 -206 -337 -179 129

- 16 34 -145 46 -21 -3 -18- 76

J''- ) 17 ' 293 -167 * -101 -251 -162 117-

18 -131 8 -170 -69 -42 -81 71
19 89 11 33 -79. |-32 4 64-
20 -156 -298 -9 -108 -215 -157 109,

21 -207 -262 -179 -137 -213 -200 46
22 -240 -144 -131 18 -62 -112 96

,

23 68 -3 77 -141 23 5 88-

2<4 130 -21 63 20 -148 9 104
'

25 67 -158 64 -145 * 34 110
26 11 -111 76 -171 -9 41 99
27 -336 18 22 17 -241 -104 172
28 -103 -72 -168 25 3 -63- 79
29 -15 35 -8 10 -120 -20 59

- 30 -166 8 25 12 8 -79 -37 84
31 -266 -261 -77 -112 -189 -181 86
32 -47 -5 -19 * -29 -20 19
33 -223 -302 -9 2 -181 -143 134
34 -146 -184 37 -83- 21 -71 98
35 106 --139 72 46 79 33 98
36 68 -294- 106 7 25 -18 159
37 85 -270 81- -53 -7P -47 145
38 -110 -242 -163 * -21 -107 100
39 -115 -250 -187 -151 -231 -187 56
40 -83 -163 -30 -37 -99 -82 54

I(
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Table 6.2-13 Sediment Total Organic Carbon in mg/g.

June Sept Nov Feb June S td.
S ta . # 1983 1983 1983 1984 1984 Mean Dev.
_____

1 1.87 2.97 4.17 5.30 2.07 3.28 1.45
2 5.50 4.80 6.70 3.53 2.13 4.53 1.77
3 3.80 3.00 3.43 4.90 1.40 2.51 1.28
4 15.43 10.93 14.03 10.67 4.83 11.18 4.09
5 17.50 13.67 19.53 27.40 6.63 16.95 7.64
6 15.47 8.17 12.27 16.33 2.57 10.96 5.68
7 7.17 7.60 3.87 11.37 3.80 6.76 3.13
8 20.43 19.73 11.73 13.13 5.57 14.12 6.15
9 8.73 5.40 13.70 13.67 5.10 9.32 4.23

10 6.60 7.87 5.13 5.43 3.17 5.64 1.75
11 3.97 3.53 3.77 3.80 2.07 3.43 0.78
12 6.77 4.47 5.00 6.53 3.33 5.22 1.44
13 6.40 5.37 2.87 4.57 6.43 5.13 1.48
14 2.30 4.83 4.13 11.57 2.47 5.06 3.80
15 6.73 5.13 5.50 24.23 9.00 10.12 8.03
16 . 97 5.23 2.23 3.60 1.37 3.28 1.51

||||17 8.23 11.40 2.37 6.07 2.93 6.20 3.76
18 11.23 7.03 2.90 9.33 4.27 6.95 3.45
19 6.30 4.23 2.57 7.23 2.57 4.58 2.13
20 6.27 8.93 4.87 8.37 5.73 6.83 1.74
21 15.03 9.57 10.37 12.43 7.50 10.98 2.87
22 10.17 5.80 10.13 11.97 3.90 8.39 3.39
23 8.00 6.07 5.63 9.37 3.60 6.53 2.23
24 0.93 4.27 1.53 1.10 2.13 1.99 1.36
25 4.23 5.27 4.97 6.47 2.60 4.71 1.43
26 2.87 3.73 3.10 3.67 1.80 3.03 0.78
27 8.80 10.10 3.07 10.43 2.93 7.07 3.76
28 5.40 4.73 3.57 6.83 5.07 5.12 1.18
29 4.43 3 53 5.03 2.90 2.67 3.71 1.00
30 3.10 7.80 7.27 3.13 2.43 4.75 2.57
31 3.50 8.53 5.40 11.93 7.17 7.31 3.20
32 11.03 7.43 4.93 14.63 3.60 8.32 4.52
33 10.07 8.43 4.70 11.97 4.30 7.89 3.34
34 7.77 5.47 6.23 10.20 3.33 6.60 2.57
35 2.50 3.30 2.83 6.27 2.03 3.39 1.68
36 2.13 '2.50 6.63 2.87 0.60 2.95 2.23
37 4.60 1.97 3.57 4.30 1.67 3.22 1.34
38 5.63 7.37 9.87 11.50 4.97 7.87 2.78
39 5.90 5.57 4.90 11.40 4.40 6.43 2.84
40 6.07 5.70 6.90 8.53 3.60 6.16 1.80
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-Table!6.2-14 ' Scdiment Sulfide Levels in ug/g.

June Sept 'Nov Feb June S td.
- S ta . # 1983 1983 1983 1984 1984 Mean Dev.
....

1- 0.001 0.008 0.028 0.026 0.013 0.015 0.0124

|

2 0.013-0.042 0.080 0.016 0.036 0.037 0.027
'3 0.003 0.047 0.008 0.018 0.000 0.015 0.019
4 0.234 0.172 0.022 0.045 0.029 0.100 0.097
5 0.117 0.245 0.034-0.031 0.024.0.090 0.095
6 0.012 0.045 0.026 0.077 0.039 0.040 0.024
7 0.197 0.072 0.026 0.014 0.112.0.084 0.074
8- 0.240 0.780 0.185.0.029 0.051 0.257 0.306
9 0.007 0.144 0.058 0.021 0.080 0.062 0.054

10 -0.052 0.050 0.017 0.035 0.080 0.047 0.023.

- -

11 ~0.0010.009 0.006 0.005 0.000 0.004 0.004
12 0.000 0.008 0.018 0.004 0.003 0.007 0.007

-13 0.068 0.031 0.011 0.024 0.031 0.033 0.021
14 0.061 0.078 0.013 0.037 0.005 0.039 0.031
15 0.167 0.260 0.015 0.097 0.089 0.125 0.093

.
16 0.004 0.039 0.016 0.010 0.002 0.014 0.015

e'') 17 0.423 0.361 0.350 0.086 0.139 0.272 0.149
fx,,/ ' 18 0.001 0.180 0.036 0.019 0.019 0.051 0.073

'19 0.000 0.021 0.004 0.002 0.000 0.005 0.009
20 0.031 0.045 0.009 0.022 0.042'0.030 0.015
21 :0.018 0.003 0.559 0.038'0.188 0.161 0.234

'22 0.015 0.096 0.135 0.012 0.000 0.052 0.060. *

23 0.011 0.102 0.021 0.032 0.005 0.034 0.039
24 0.031 0.069 0.019 0.019 0.000 0.028 0.026 :
25 0.012 0.006 0.018 0.010 0.000 0.009 0.007-
26 : 0.013 0.003 0.006 0.001 0.000 0.005 0.005
27 0.430 0.021 0.011 0.027 0.111 0.120 0.178
28 0.077 0.007 0.008 0.042 0.009 0.029 0.031 :-

29- 0.019 0.008 0.028-0.008 0.000 0.013 0.010
30 0.084 0.006 0.018~0.004 0.009 0.024 0.034-
31: 0.043 0.127.0.043 0.~011 0.068 0.058 0.043
32 - 0.044 0.'171 0.137 0.067 0.360 0.156 0.125.
33- 0.042 0.004 0.041 0.028 0.022 0.027 0.016
34 0.034 0.164 0.005 0.022 0.013 0.048 0.066-
35 -0.038 0.005 0.006 0.002 0.062 0.023 0.026-
36 = 0.044 0.108 0.008 0.004 0.1610.065 0.068
37 -0.037 0.421 0.001'O.003 0.012 0.095 0.183
38 0.052 0.892 0.147 0.120 0.045 0.251 0.361

'39 0.090 0.121-0.100 0.064 0.028 0.081 0.036 '
~

40- 0.053 0.046 0.003 0.012 0.043 0.031 0.022

.



Table 6.2-15. Abundant species occurring at all or at a majority
of stations.

SPECIES OCCURRING AT ALL STATIONS

Tharyx cf. dorsobranchialis
Aricidea philbinae

Aricidea taylori

Lumbrineris verrilli
Haploscoloplos foliosus

Acetocina canaliculata

SPECIES OCCURRING AT ALL BUT ONE STATION STATION WHERE ABSENT

Fabricia sp. A 18

Mediomastus ambiseta 35

Mediomastus s2 38

Ampelisca holmesi 19

Mysella planulata 1

Chone americana 1

Scolelepis texana 40

Mitre 11a lunata 4

Scoloplos rubra 1

STATIONS

SPECIES OCCURRING AT ALL BUT FOUR OR LESS STATIONS WHERE ABSENT

Paraprianospio pinnata 1, 35

Streblospio benedicti 4, 25

Myriochele oculata 4, 6, 14, 38

Sphaerosyllis taylori 1, 8

Grandidierella bonneroides 4, S

Erichthonius brasiliensis 18, 24, 38

Haploscoloplus fragilis 1, 34

Cirrophorus ef. furcatus 1, 6, 32

Ampelisca abdita 19, 20, 21

Spiophanes bombyx 1, 5, 13, 32

Paracaprella tenuis 1, 8, 38

0
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:Tablef6.2-16L iTotal Faunal: Density by Date.and Station.;

, BENTHIC CORE'FAUNAt. DENSITY'BY'DAT'E AND STATION:

JUNE JULY SEPTEMBER OCTOBER: NOVEM8ER' JANUARY. FEBRUARY APRIL JUNE- ' JULY STANDARD-
.~ STATION 1983. 1983- .1983 1983 '1983 - 1984 1984 -1984- 1984. 1984' MEANT DEVIATIONf

1 .7915 9545 16320 . 18667- 4597 '11403 5895. .

-2- > 9728'' .4181 8768 . 13621 67G3 8612 3515'. .

-3 -13035 10784 27189 . 17163- 24000- 18434~ 7017-. . . .

.4 11147 26507 5067 4339 2059 4928 12544 9653. 24395 1941 10257 8801
-5 4395 3019 4843 '3360 .2848 7381- 15456 3957- 3840 2272 5137- 3892

6- 5771 2901 . 6677 . 12171. . 0611 7426 .3573

7 3723 4181 386t 2869- s11285 16181- 8544 12523 3488- 3371 7003 4792
8 1973 5045 . 3317 . I1627' -3424 5077 3420.

9 5579- 7893 .7669 1717 4299 8683 9312 7851 19243 9429 7367 2787.
10 8757 . .9248 21429' 8747 8811 11398 5611
11 4597 .

4747 . 24299 . 30443 . 16075 . 16032 11555
12 5611- 2635 5280 18968, 15381 12192 17536 21653 .19925 6965 11915 6642
17 - 12267 2272 4811 2283 5184 11488 17621 57227 18613 145GO 14633 16144
14 .5803. . 2144 . 5312 . t$904 15879 . 8068 5317.

15 4288 2880 10549 4299 12160 15093 1826t' 7360 4587 2656 8213 5510
16 4075 .

. 4128 . 32469 . 10428 tit 68 . 124b2 11683.

17 ,17269 14304. 7883 -0163 .6144 18304 17387 33280 17035 11520 15229 7752
-18 2827 2731- 5835' 4689 9323 19381 13856 6752 4800 4395 6652 3723

19 9429 . GO59 14859 11776 . 20320 12489 5435, .

20 5429 6645 '10784 ~5248 :6955 15573 17184 10048 9888 9216 9697 4041
21 6325 18531 |10613 20107 9301 18575 5159.

22 4320 5077 6688 :3883 11328 13163 18187 9259 11947 6411 9026 4612
23 G464, 3947 . 29419 . 3269 238G1 . 14592 18330
24 3179 . 3104 .. 5013 8064 15307 6933 5095.

25 7093 8149 9803 8360 12789' 12928 .8978- 14G24 17899 7093 10831 3586
26 8235 4928 89601- :12512 27G59 7893 17696 14027 29845 6155 12991 7406
27 8395 ~7531 .7659 11068 11616 14411' 1G224 20-148 19093 13813 13116 4572
28 10059 . 14325 . ~3445 34059 1133R7 . 35055 45251.

29 30880 6069 44989 42091 63840 97941 20587 19477 2410F 6037 26801 18776
30 8245 2912 22795 27563 28533 23858 41749 3 349 69131 14251 27038 18667
31 3755 .10016 5621 8683 8096 7957 13824 20179 15765 6283 10017 5086
32 23819 5664 . '12011 .. 13579 31083 . 17231 10120.

33 4320 9088 6869' 3872 5376 26816 32608 28099 20149 49CO 13516 10665
34 6496- 15019 '21152 . 14005 31947 . 17724 9503. .

35 7136 6379 9077 23712 4G688 38965 61778 5875? 30197 12875 29555 21198
36 4651 3403 42816 3697t. 5899 . 18748 19434.

~4091 8096 12565 14571 16587 10865 5856 9532 478037 5536 5611 2240 1

38 11584 5771 . 5216 5237 16352 8832 4987
39 8171 18667' . 8028 17045 . 5675- . 11537 5884.

40 9056 6965 . 14005 21312 9781 12224 5688.

MEANS 8033 6941 8461 10359 15303 14885 18002- 19405. 18516 .7503
STD OEV 5535 5516 7357 10188 -13414 7814 10754 153t5 19321 4050

-

-a=-- m_E-e-+'e.-- LE-=,i
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Table 6.2-17 Faunal density. comparisons between thermal and control stations ('t' test; .95%
significance level).

CONTROL STATIONS

1 2 3 6 7 8 12 25 26 31 32 33 35 36 38 39 40

4 --

5 --

13 -- -- --

14 -- -- -- --

g 17 X X --

S 18 o-- --

E
g 19 --

g 20 -- -- --

! 21 X --

5 22 -- --

27 X X -- --

28 X --

29 --

X X X30 -- -- -- --

Key: X = Thermal station significantly higher (95% level of certainty).
o = Thermal station significantly lower.

- = No significant difference.

O O O
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Table 6.2-20- .BENrHIc CORE CRUSTACEA DENSITY BY DATE'AND STATION

JUNE -July SEPTEMBER OCiot1ER ~ NOVEM8ER- JANUARY FEBRUARY' APRIL' JUNE JULY: STANDARD
''

STATION, 1983 1983 1983 1983. ,1983 1984 1984 1984' -1984 , 1984u MEAN DEVIATION

t 5248 . 7840 . 14741 9408 2997 8047 4473. .

2 5237 117 . 363 . 2923 . 960 1920' 2157.

4875 . 3038 2290-3- 1024 576 2944 5771 . .. . .

'4 8299 23456 768 128 43 224 1685 3957 .18923 96 5758 - 8594
5' 288 224 -107 11 149 32 960- 107 149 171' 220 273'
6 864 . 96 85 . 501 . .1419 593 563
7 1024 405' 224 128 331 352 608 757 288 192 431 283
8 395 . 64 . 213 . .139 277 218 127..

9 693 288 - 800 160 85 64 501~ 213 875 1035 471 357
10 245 . 299 405 363 597 382 135.

11 512 533 . 4693 12288 2816 4169. 4864. .

12 853 35 971 1877 3915 1472 2112 *J773 3307 597 1823 1203
13 4448 373 277 565 1120 1205 1163 9963 4320 1237 2467 3036
14 448 . 53 235 . 283 . 1895 429 451
15 384 192 672 117 . 555. 277 3456 373 288 160 647 1002
16 789 . 139. . 4661 459 1483. 1506 1833
17 747 587 245 192 693 533 672 1664 2688 672 869 753

.18 181 187 21 25 256 651 1685 341 448 117 384 498
19 2304 . 437 4491 . 2421 2165 '2364 1439.. .

20 341 : 128 43 64 43 '43 125 651 544 '85 267 276
21 117 . 107 171 2656 544 719 1098. . .

22 533 181 203 IGO 331 1323 843 533 715 181 500 377
23 533 117 . 1899 . 213 1653 883- 834
24 352 . 395 . 576 : 331 928 516 250.

25 576 672 :1099 1813 1429 1856 352 416 2645 651 1151 763
26 1269 565 1003 2283 4256 17t? 1824 715 3435- 800 1787 1228
27 1131 1461 1013 3232 789 437 2709 6635 3637 1088 22t3 1900
28 949 . 896 . 139 1536 10261 2756 4225. .

29 2272 501 32211 1792 15627 1077 1077 864 1888 192 2851 4577
30 1184 224 1824 1973 1408 1344 4469 3989 10549 3392 3036 2963
31 768 2197 597 256 608 192 587 10059 2752 533 1855 3004
32 3509 1163 1952 1995 . 7424 . 3209 2505, .

33 768 1333 1003 320 .469 1600 1813 2005 3573 523 '1341 979
34 373 1856 2037 . 4 18 , 8235 2590 3248. .

35 448 1547 1003 -1995 7264 6251 2720 1696 4352 3563 3084 2266
36 768 544 . 5856 3776 . 619 2313 2402. .

37 683 768 363 1493 1056 1963 1589 704 1707 928 1125 529
38 2816 Sit . 320 1045 . 4939 1986 1901
39 1259 1813 . 89G 1408 . 1109 1297 345
40 640 672 . 1088 2368 533 1060 7G1

MEANS 1382 1779 850 929 2205 1831 2045 2421 3053 811
STD DEV 1713 5134 1304 1001 3520 1373 2425 3075 3665 982

.

.. _ _ _ _ _ _ _ _ - _ _ _ _ _ _ . . . . _ _ _
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Table 6.2-21 eENonc cOpt species RIcmcss BY DATE AND STATION

JUNE JULY sEI'1 E MB E R OC10MER NOVEMGER dANUARY FEBRUARY APRIL JUNE JULY STANDAPDST1710N 1983 1983 1983 1941 1983 1934 1984 1984 1984 1984 MEAN DEVIATION

1 36 33 32 48 28 35 82 67 . 40 81 71 71 66 153 83 92 . 123 130 125 111 210 33 41 23 23 19 31 44 41 39 26 32 90 28 28 18 IG 26 19 45 21 45 33 28 toO 57 23 31 . 38 70 44 197 54 57 37 54 68 67 61 63 59 41 56 100 29
D 75

. 25 3G . 40 . 39 34 781 76 33 49 50 68 48 100 110 70 2410 72 G4 88 73 102 80 1511 90 71 147 . 156 128 119 3612 102 64 82 127 135 109 134 167 143 101 116 3113 79 35 41 43 52 60 79 73 43 69 57 1514 60 22 38 48 88 50 2213 77 36 55 52 70 54 88 61 57 36 59 16t '$ 74 64 144 98 tot 96 3117 58 36 20 . 24 34 33 55 44 70 45 42 1613 43 31 13 24 45 31 58 52 60 42 40 1513 50 29 59 72 77 57 1920 46 33 23 39 40 46 65 71 G3 53 48 1521 44 35 48 82 79 58 2122 80 54 GO 61 R3 95 97 85 92 77 78 1523 87 51 108 79 122 89 2723 75 76 81 90 t12 87 1525 97 79 122 109 11G t1G tot i19 167 101 113 232% 114 84 118 t13 180 121 845 131 157 101 129 2827 78 63 68 G9 62 71 78 85 98 81 74 1028 70 63 41 104 119 79 322D 57 46 75 102 78 99 St 81 84 52 77 1930 96 50 116 128 123 112 124 132 154 129 116 2831 65 102 68 85 89 64 79 99 10 71 82 1532 124 93 105 t15 126 113 1433 81 117 97 80 88 120 139 127 131 74 105 2433 110 t14 1305 114 169 127 2435 103 104 103 123 148 145 145 160 1G9 174 138 2736 71 77 179 170 79 115 5437 109 105 S9 133 9G 134 132 121 120 96 111 2338 55 67 49 58 . 69 60 839 95 . 120 95 126 105 108 1440 87 85 102 126 87 97 17

MEANS 73 62 63 74 83 79 92 89 96 76STD DEV 24 28 32 42 43 39 3G 41 38 37

|
1

O O O
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. Table 6.2-22 Species richness comparisons between tiennal and control stations ('t' test; 95%
confidence level).

CONTROL STATIONS-

1 2 3- 6 7 8 12 25 26 31 32 33 35 36 38 39 40

4 --

5 --

o o13 --

o o14 -- --

o os 17 --

5 18 o o--

_

E 19 o
M o o20 --

$ 21 X o

y 22 X
--

27 X X o- 0

28 X
--

29 0

30 X- -- -- -- -- -- --

|

Key: X = Thermal station significantly higher (95% level of certainty).
o = Thermal station significantly lower.

= No significant difference.--
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Table 6.2-23 8ENrH C CORE POLYCHAETA RICHNESS Bf DATE AND STATION

JUNE OULY SEPTEMBER OCTOHER NOVEMBER JANUARY FEBRUARY APRIL JUNE dtJL Y STA? CARDSTATION 1983 1983 1983 1983 1983 1984 1984 1984 1984 1984 MEAN DEV!ATION

1 13 12 13 21 13 14 *2 25 25 . 44 28 35 . 31 83 40 . 42 60 . 71 60 . 55 134 15 21 12 16 12 18 19 21 16 13 16 35 14 15 9 13 15 12 24 13 26 17 16 56 21 . 12 . 19 18 . 25 19 57 23 25 18 33 37 37 34 42 25 18 29 88 18 . 15 18
. 20 22 19 39 36 52 38 22 27 29 32 29 53 54 37 1210 30 32 . 46 40 43 38 711 43 39 74 83 . 65 61 19.

12 39 35 37 55 56 51 64 83 65 39 52 1513 32 20 27 21 32 34 50 37 25 39 32 914 29 11 . 21 29 40 26 1115 42 24 28 25 42 38 43 36 31 15 32 916 29 30 72 53 . 61 49 1917 29 25 13 15 23 24 35 26 36 30 26 8
,

18 21 18 10 17 29 22 37 29 29 18 23 819 25 17 40 49 43 35 1320 30 22 t2 24 29 31 40 42 34 32 30 921 31 23 29 37 . 38 32 622 38 40 35 34 54 52 55 49 52 39 45 823 40 27 52 47 65 46 1424 34 37 . 45 43 58 45 1025 48 46 G4 G5 55 54 68 69 87 60 61 1226 46 52 54 Gt 83 55 66 66 78 45 61 1327 33 32 25 26 31 37 36 30 37 38 33 528 39 . 35 . 27 55 62 44 1429 29 28 43 57 51 67 53 47 43 32 45 1330 52 29 63 48 62 57 64 63 69 52 56 1231 35 45 27 51 47 34 40 34 44 32 39 832 55 41 . 46 53 49 . 49 633 40 64 48 38 44 54 71 59 61 40 52 1234 58 . 53 63 60 78 62 935 54 49 58 64 67 68 66 83 80 77 67 11
36 30 . 37 71 . 87 . 38 53 2537 55 60 28 65 57 54 69 75 59 53 58 1338 23 39 25 . 23 34 27 539 49 53 46 62 46 51 7
40 47 . 42 48 63 . 45 49 5

MEANS 35 35 32 38 43 41 48 47 47 37STD OEV 12 15 15 19 18 16 18 21 19 17

O O O
- -

- - - - - -
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- Table '. 6.2-24 sENinic core-mottuscA RICHNESS SY DATE AND STATION

JUNE JULY SEPIEseER 'OCTURER' NOVEleER JA80AARY FEBRUARY APRIL JUNE dut.Y - . STA8SANO
5TATION 9983 1983 -1983 .1983 <1983 1984 1984 1984 1984 1984 IAE AN - DEVIATION

'

t 11 . 9. . 'S- 13 ~ . 17 10 - 2. .

2 '16 . 7 . 19 20 . 14 15 ' 5-. .

3 24 26 30 -29 - 33 . 28 4. . . .

4 5 4 4 1 3- 5 9 10 8 4- 5 3
5 7 4 >3 2 3 4 7 *S 7 6 5 2
6 16 . 3 . 5 8 18 . 10 7.. .

7 15 to 5 9 12 19 s1 8 15 13 12 '4
8 5 . 3 6- . 13 . . 6 . 7 4-.

9 28 15 IS 9 9 .13 18 11 21 30 17 7
10 25 17 22 . 16 - 29 . 22 5-. . .

11, 27 . 16 . :31 . 27 24 . 25 6.

12 .28- 14 22 37 29 22 28 41 30 30 '28 8
13 16 6 9 9 5 -it 12 17 00 16 11 4
14 14 . : S .8- . 7- 20 11 6.

15 21 5 13 .f4 10. 12 16 13 8' 9 12 4
16 . 25 . 20 . 33- . '19 . 21 . 24 6
17 'it .4 4 3 4 4 7 6 13 8 6 3
18 8 5 1 4 9 4 8 7 16 to 8 5
19 6 . 5 . 7. . 10 . 10 . 8 2
20 8 4 5 7 7 9 to 11 1G 19 9 3
21 5 . 6 . 9 . 19' . IS . It 7
22 22- 7 12 14 15 19 16 15 20 16 16 4
23 24 . .14 25 . 14 . 24 20 6. .

24 .25 96 . 20 21 . 26 . 22 4. .

25 24 to 22 17 ,24 23 22 29 - 33 14 22 6
26 31 10 29 ' 33 38- 22 30 32 28 25 28 8
27- 18. 11 14 .97 13 .14 16 22 21 22 17 4
28 13 14 . 5 . 22 . 18 14 6
29 13 6 9 14 . 10 - 14 15 13 20 12 ' 13 4
30 20 -91 27 40- 31 26' 26- 30 40 27 28 9
31 14 25- 22 18 24 19 21- 25 28 37 '21 4
32 31 . 29 28 . 27 41 31 6
33 -16 '23 22 20 16 32 26 35 34 16 24 7
34 26 . '25 35 . 30 . 44 . 32 8.

35 25 23 26 24 35 35 31 33 36 36 30 5
36 25 17 . 56 35 . 18 30 16.

37 22 18 13 30 13 44 29 23 26 17 24 9
38 17 21 . 11- . 17 . 15 . 16 4.

39 2Q . 37 . 26 . 31 28 28 6. .

40 23 . 20 . 25 25 . 17 22 3.

88EANS 18 11 15 ' 16 18 18 19 19 22 17
STD DEV 8- 7. 9 12 12 ft .8- 11 10 '9



Z
00
G=
4k NW@TTeMNGOMMO@@b@@@Me@e@em@*mOmc@--w@wMW
g4 - * - wee

.
4>
ww
MO

Z *@wmWMa @*M@eM*NemewbNMeeNMOe@bemw@w@M7Mm
4 .-N we *-NNwwww * **e e NMN**N-NNNMNN-Nw
w
I

>w b CQ C e *>M *O . @ go 6 *M .Ow@ .@@c m .N .m WM
Je N Ne e - NNe ve - o e -* ,

Dm
7e

we ebm-Owebe*vhveNMmMMmeMMMwo@wob@M-NWMOObo MO
Ze *NewNe *NMM-**--*N e-NNMwNMNONMM4T*MNN* Nw
Dm
7e

2
0
=
b
4
h .J V * * ON O m ei so W Ov .w n to @ e mO@ -@ w -@ a) O
g we - e Me we - e e NN -MM N M - .,

Gm
Q a"

4~
4

w
> >
< G
O 4T wm4WM-MW*Ne-We@b**NONNNMMmN-OeNmw@@omcMW Om

3e w N.--- -wMM- N-www NN==-MNNNN-NM.MONw NN N
> km
C Q-

w
W w
W
w
E. >
O &w * 10 M + 80 -@ so w N *vM w " Oew * fi > m + EO 4 O @N
= de N* N NM- -N N M M ==

U Do
2w

4 4
w 7
U
4
> 3
m w
3 eM OMovb>@ eve *NMemObcONbOwMeewWw-@e* woo *-mm en
a Ee -*N e e nv* *M * *NaNw- -N*NNNTTN=*N **

V wm
>-

w 0
a 2
O
U

U U
= wM .@- co *d WN *Q *@N -@ * c0 * e3 e3 M T-* E W e c=
I em Nw -MN NM* - N N ==
* O@
Z >=
w u
e O

G
w

bOM
M N N e * m * * N e. m. e N @ c M,ecM *mO@@@-memNW49e*MNbvmbb@e

2e * N - e e - we e eN-NNM . N-
m wm
N {~

e w
N. W

@
=Ne -@ WW *W *b *Nme **e> T +m*M wW9 to * fi ** *g > fi e +

se = w w e *-w - N N N N *
y

M
m
&

O N @ N, b e N T @ O, M W N @ N e @ * e @ @ @ m e b N M O N N O M b e e M N e N w*M @@us M
e-MNewN Me". NZe wNw -, e - NNewwwww e w -

m.

>
Z w
O $O
w 2
h *NMwe@bemOwNMec@bemO*NMwe@bemO-NMwcWhemo 40
4 * *** *****-NNNNNNNNNNMMMMMMMMMM9 wh
b Z@
M

e

--



rr

. , . , . .' '' = '

# b N t # ."

~

c - - .--
, . . , . 'h., a <*. . mn-.,,..-MMn. em-N-.-Oe..M...M.--ne. -a,'; #

- 4 '> NeOeg awwcewCNNOMcMwnmeMmONememo awe= e OM-en >9eMeme@beewmememm@hNONem- vmehr..%g (>
. 9 9. M. T. 9. C. M. e. @. . * M. N. N. T. N. M. G. M. T. W. N. M. . N. *. *. @. W. M. M. O. N.9.h. N. e M. *. *... >w, .

.- me 0000000000000000000000000000000000000000 i

3
'

- t,'
'2- SM e@TMNSWTMM**eQ*@h5eTShe@T940W4SNOmWNW-4 . eO *WWOh>Seeme*mme* Mew **~ wen * meMweMN*get mMmNm9* eneOmeN-Neemen NNMO meNeevv90 -f
w

W O. M. M. O. N. S. . D. O. w. e. e. g b. e. *. M. F. M M. N. *. W. e. . O. m. e. t e. m. b. e. c. e w e. s. e. v.
' a -

.
w

. . . .

*MM*NNNNMMMMNNNMNNNNNMMMMMMNNMMMMMMMMNMM

>9= ' NN M S *N @ WO e m M N Tem O e m 90 5e~ 96 N w he N MS M N m N -Nm @ w mO.

O WN ' e SJ SM O WM e.-v > > NMN M v N*-. * . . . *@ . e. . f *. . . C. @@

NN N M NM . . . 9. e. . N. . M. . M. e. >. . O. W. N. . O. . M. .. . . .
*@-. . +

N NN N M MMN NMM M g M MO
x

'

4 WMOONWMGMM*Mgn@@mnMbew-kMNwem>@Ow e6MMoo veg
- ei MWN9 hee * @b TMme@MOwwNc1 M*OwMv-N Mw men VMm. =WMM@MN4ehgb 0999*-OMww- eve OM- ' . eWNOWNWW ==

M,N.W. N. c.O N.b.e. b. e. p p o. n.h.e. M.6. m e. .g e. . #. N.m,M. @. k.k. m. O.w.w. e.e. O.N. N. W.",.
, - , . . . .
'

. NMM-MMMNMMMMNNMMNMNNNMMM9MM*NNMMM4MMMNTM MO
>

.-~a, .- . . -N. e ., - . ..O O.. e . . e-> 'me MM- e @ MM @ Oe e e mem WNe -O M wo--4--36 96 - N 9 MW k N9 M & gge tem
- * e -N g?>'.'t. . 9 0 . *. . N. . . e. t. . . e. - m. e. . m. . v. w k. N. . C. a p.6 . N. . e. C. W.

p 4- . . . , . .

NN M N MN N'g- '

-N N M MMM MMM- M N M MO
.

,

>g-
. '- e .

W 2 4T MSN9eamWMee NMWNeeWNM 90~~e ONOeM emeews Om.>- - 966-MT $*T@ evn*S$999 MMW 9WNG **e95- em-4 - MWeM M 9-

m. 9 9 0. . m. . m. e. S ee. M. e. W. N. v. e. . e. . e. e. v..

Newee999 eMW em 6 e>W ea
w e. v. n. .N.o. .>. .g e.=.o.p M Wm. m. e.m. e.

'O 'ea. *
' ' ;rw . .- > - ' h. - * f5 f4 N N * N - N N li ti f4 N N li N N f5 N N f9 69 fi M f4 f4 fi f4 N f5 (4 M f1 * M M N li f4 NOe~

.u... . .

. Dr .

f.. g s, .N .O M - l, f, .. - f, M s e-e : . N M.. - , N , -
''

- . M - e. - N, . - M.-, . . -N- -. - N*' :

.".M. . fi. . . . e. 9 .' W T. .; . @. 9 . 908 99

+
. . N* N -N 19 N -* ** N - 84 M9N fi N #9. . T. . S.
+

f1 N 09
. e. .. . . . . . . . . . .
NO

" ,e
.

_ -

.

_

b~wSM. *ek NMSN M WhW9 5999 TNeva e kw-wOWWocNe m*-:me egM Me > -> e o m>*em M -Ne Mw&MOOw wo-' - -wS - -WW MM 9 M. w
. e. . #. *. *. d. . . eM..e.m. e. *. W. m. s. W. e. Nm. >. O. p e. e. N. a. m. e. w. m. am. e.

W MM M@M TMNM-*@ .@N '
-

. e. M. M. >. N. O. e. N. > e e
.

. . .Uc .

. ~ OMM*NNNNNNMMMNNMNNNNNMNMMMNNNMMMMMNMMNMM NO
>

m
'Z e- .

fim..w-
~

* .we N.- e Nei
.>m w. ONO -em e ~ > M*2 e N _

e f4
~ N

@ -N 1 N -

S MM OT- h @ - - @~S 20 M-m .O W-: w D ,
90

@ '

' N fe ee-**
.f... @

. M.- 0. e. . O. . . . O. *. . M. N. O. > ,

. .. - . . . M. . e. m. m. -
t.' ' ig . . . . ...

. .
.U- *- M M -- MM' N M*- N- O MvM -NMM M M' M NO *

. . + -

16, ;: ~g
-

En * ,N N N..---e.m*.-.

R *.8 RR,R,..M,ns,, ., .--,
. e. -W

.m. . w t
. --.MM -N . e=N,~ . MMM m~.N-ee, - N -oo *- . .NN em, e enM MN .-

,". T. M. W. M. 9 . M. M. @. . T. M. . . M. a * N. v. e., >. >. W. o. m. >. O. w. .m. e m. .M.M.M. e.n. m. e.
- * >- g,O . . oIw *NM*-*N=MNMMNNNM-*N**NNMMMNNNMMMMMMMMMMM NOs. g -: *

e

's M
,O * f, S. .-

.M -
5 0 e

R O..
.N

...:f, --

M.
-, *. * -

,
--N .e ..On .M N - M .N -.

*. . ~ . . . . . . . .*
.e W M. W

16. . . e. . . . . M. WW . . e. . . . e. . O. . e.. i. . . . . . . . . . . *
-

1

'
M- kw* MMWe* *WWT We#*Wm4SMN99 MNWMNOpemeM- 'mM~ 'e Wee g > S GNM *MMeNMM-*Ne$ NgM9WNNhanM gm '

>

e *MN N w NeeMwO eeMNMNewmeen NnmeesOeMnM Ne
. ". W. o. m. *. >. N. . c. o. m. e. O. n. . o. c. e. e. N. N. e. m. 6. M. e. O. *. w. e. e. >. >. e. M. o. e. w. k. e.

-. * *w
. .- NNN*NNMNMNMMMNMMNNNNNMMMMMMM*MMMMMMMMNMM MO

>
* w

- = O
> * NM98Wme#O*NM9mekeeO*NMvppkepO*NM4WWheeO O4 *-********NNNNNNNNNNMMMMMMMMMh9 e>
W' W

.

k
,, J

W_~_'^-_ _ . - _ _ _ _ . _ . - _ _ - . _ _ _ . - . . . _ . _ - - . _ - --



_ -

2
00
am

WNemOmnwewonowwomneneNomomenom-mmOmnncom< r

S~< mnewon-Owmowww-memosnew-onNmnenownnhOnwe

mnwnmOmwowweSw-OmNwOOwwwwwwonOmw@ewownwn< > -00-0-O--00000*O0-00-000000-~~O000-*O000
mo 0 0 0 0

2 manONS-emNmWO-Owme-nmokennchnennoc->Nen-< emmecomewom-Nm--Owennemwmmova nnwomn-nmesw onOnn-NNNon@Ommmen>Omwonome e-mbomnconmnwI webpWWhwo@b6M@@beww@mebememwWW6mmewom@me
b0 b b00 0 b 0 b 0 0 00b

> w wm n a wm n un n e nOO won n c o -mum en w e we w Nm o m -n- mmo - - o Onam ew o O m- N wo o e nwn nom N e m we7- @m o e 06 > wm o o Ne@ bom e e e 50
bb b b 0 0 ~b b0

we nonvome-mm50=me>>-Nnwe-e-no--nmnowNnon-e ONZm meenmn--nnenmoOmewowk -WNnnmeemveemwmocom nnpm WCwn-OCOOm-wno-N-N*no-D-CNO-*OfOm*-

m. m. e. n. e. m. e. m. o. m. m. e. w. o. m. m. e. e. w. s. w. o. m o. m. e. n s. c. o. m. m. m. m e. N m > w N> = .
--

7-
. . . m. m. e. m. m. .2

O 0000000000000000000000000000000000000000 00-
p
<
>
e sw @N N n m- e mo n m *-n non o e e wo

, =m -n e O me m Oc e e neO nno e o e heo um he o e N5 m nw m m eww Ocm e M O em2 a-
< < . W e. . o. . o. . e. n. . e. . o. . . e. . &. . S. o. n. . e. w o. . o. . e. . e. @ O..

g
. .

OO O O CO O 00 O O 000 000 O O O 00w
&
= >
0 a

<w Newevememeowneceve-venv0pmomOOvo@~~omkNw Oc> se mnewon>>mmOwwwvocommemoso mem--nnnen-monnomewnwnowom mmemocommmmmewwe am mwnnmomwns-en-n oOm- wmocevemowomecomewooom>&mwomecommenomemo e-
5 0 b bb b0 00 b b b 0 0 0

s
=
m >
< av en - e Nm m on e o eme mna m * w non <m -m e n ww a e- w O cee Nen a n e Ow= m em o - No e an > e nne wNN N O O ong 2- ' ' we o o me w ww w m mee ' own > c e w-

$ b '0 '0
'

'0' 0' '0 ~00 0
'

0w

a
< a
2 w
3 en -NoommmemmemOeNemnowmowkw*9-cOOmnNnommeo me< ze emmenne-Non-mnowen-nnonncNn5OOwememOmoen ocw wm nomm>OWwoncommonnNOOn--OwwomwnnnNomenmom mo>-

g N. e. w. e e. s. s. e. o. s. o. m. m. e. w. o. m. e. o. m. e. m. e. m. m. o. o. p o. w. m. e. e. w. o. w. e. @. m. e. W.w . .a 0000000000000000000000000000000000000000 00.
O
U

U a
- wn om e @ em o me * P 000 mOc - * * w-I cm om n O mm m on o e nno mmm m o o goOm wo N m N- O no e e n-o Oem e e o On-
2 -- w o. . e. . a. . e. m. 6 . c. c. . p > . c. . e. . e. . e. . m. .

. . m. e. m. w >w y . .

m O 00 O O OO O 00 O...O 000 000 O O . O 00

a
w

N n enO-OconommeonomwmenesmemmemwNmnN*-Ochne toN Em Omomo-Owo->mme-MOO---mmommoceme-emocceOn WW
e wm wwwcNnmoomn-wwe@mowmOmmNce-meNmNw-Oo-mom ~w

N MO"@TW@T"WE#@"@"@T@MTWW#""M@T""C#@8"O""" @"**

& b0 0 0 b 0 b b00 000 O

o
e
D >M @w N e >v v W@ m N m-> -w@ @ w e Whm se NN e m 00 w Nm w N own --O m v n ~~
p 2m mo n - em n mN e - wnn Wwn N n e nw

. N. @. . h. . M. . . m. m. . M.
J* . . h. ...b. . M. a. h. .

w p

00 O O 00 O 00 O O 000 . w e. m.
i - . e. . m. 6. .

W. .

000 O O O 00

e

wm Nwomem-nwwomenem@n-OmecoNe sceNemm->@@NN NOZe ONOnnnwen-canowwommnewommo mweewom-e-em- wwgm mnwomm-m-ennaevenOmmenO-no wo-cocNNonOne n-s* OWW@w@mMmWembwemWhWOpemekmMFwammenbemweh 6*

b b0 0 b00 b 0b 0 0 0 0 b

2 >
wO

N go
*NnveWemeO-NnvownsmO*nneceNamO-nnwookemo 40< ----------nNNnnnnanannnnnnnnnn, we> 5@W

2

w



,.

s

.-

Table 6.2-28 ' ' t.og normal plot angles.

June Sept. Nov. Feb. June Mean S.D.
Station 1983 1983 1983 1984 1984 x

'

1 33 33 43 31 35 35 4.690
2' 44 37 35 37- 43 39 4.025
3 46 39 33 32 52 40.4 8.561,

4 30 32 26 32 24 28.8 3.633
5 30 20 27 25 25 25.4 3.647
6 30 27 24 20 37 27.6 6.427
7 37 25 29 29 30 30 4.359
8 38 39 35 39 29 36 4.243
9 39 37 38 38 42 38.8 1.923

10 44 39 32 41 41 39.4 4.506
11 48 45 46 43 40 44.4 3.050
12 46 45 38 34 43 41.2 5.070
13 37 27 36 32 24 31.2 5.630
14 43 37 51 29 35 39 8.367

'

15 46 46 34 39 43 41.6 5.128
16 49 35 37 40 43 40.8 5.495

-17 28 21 33 32 35 29.8 .5.541
18 36 33 30 32 35 33.2 2.387 s-

19 30 30 13 28 27 29.6 2.302
-20 31 24 23 25 31 26.8 3.900

r''y 21 31 29 26 23 35 28.8 4.604-
. ( ,/ 22. 38 35 33 40 '40 37.2 3.114

_

23 45 32 29 35 32 34.6 6.189
24 57 54 49 43 36 47.8 8.468
25 49 49 47 39 41 45 4.690
26 46 46 43 38 42 43 3.317
27 45 42 32 31 30 36 6.964
'28 40 39 38 33 32 36.4 3.650
29 39 32 23 35 39 27.6 1.424
30. 37 37 34 35 '36 35.8 1.3 04

^~ 31 47 38 42 35 39 40.2 4.550
32- 33 46 40 46 40 41 5.385'*

33 49 .47 49 31 37 42.6 8.173
34 45 46 35 40 32 39.6 6.107
35 49 48 37 39 40 42.6 5.505
36 50 50 36 37 43 43.2 6.760
37 47 52 45 45 50 47.8 3.114
38 39 38 34 48 35 38.8 5.541

v 39 49 35 47 40 42 42.6 5.595
40 39 47 38 39 42 41 3.674

D'R-

e

i t-f

-
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Table 6.2-29 Mean faunal similarity (Morisita's Index)

for each station.

Mean of Mean of
Station 10 Periods Station 5 Periods

4 .38 1 .52

5 .61 2 .37

7 .61 3 .37

9 .33 6 .55

12 .29 8 .62

13 .50 10 .45

15 .54 11 .19

17 .66 14 .41

18 .48 16 .37

20 .54 19 .32

22 .55 21 .58

25 .57 23 .26

||||26 .40 24 .43

27 .42 28 .36

29 .19 32 .40

30 .56 34 .46

31 .40 36 .25

33 .52 38 .27

35 .40 39 .52

37 .47 40 .66

O



a

,- . ,r , - -,

'

- - _ f' N

Table 6.2-30 Linear regression (R values) for Faunal Density as the dependent variable (Y).

June July Sept. Oct. Nov. Jan. I Feb. Apr. June ~ July

Independent Variable (X) 1983 1983 1983 1983 1983 1984 1984 1984 1984 1984

Synoptic Temperature .0225 .0004 .0254 .0025 .0019 .0071 .0170 .0459 .0019 .0361

Thermographs .0043 .0925 .0238 .0563 .0123 .0081 .0162 .0162 .0003 .0177

Sediment Temperature .0002 .0461 .0005 .0329 .0082 .0272_ .0331 .3440 .0100 .0067

Salinity .0164 .1247 .0065 .1894 .1308 .1004 .0972 .0%3 .0141 .0897

Turbidity .0070 .0575 .0190 .0455 .0471 .0980 .0608 .1134 .0690 .0916

Total Suspended Solids .0351 .0200 .0041 .0437 .0464 .0491 .0007 .0260 .0004 .0003

Mean Grain Size .2939 .2884 .5548 .2946 .0723

Median Grain Size .3658 .2898 .5525 .2669 .0368

Sorting Coefficient .0066 .0622 .0918 .1186 .1498

Silt-Clay .0604 .0252 .2300 .1064 .0146

Total Organic Carbon .0082 .0168 .0821 .0459 .0026

Sulfide .0092 .0377 .0502 .0768 .0086

Eh .0000 .0033 [ .0631 .0809 .3067 .0530 .2464 .0598 .1252 .0000

.
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2Table 6.2-31 Linear regressions (R values) for Species Richness as the dependent variable (Y).

' June July Sept. Oct. Nov. Jan. Feb. Apr. June July
Independent Variable (X) 1983 1983 1983 1983 1983 1984 1984 1984 1984 1984 Means

Synoptic Temperature .0084 .5101 .3754 .3516 .2389 .2807 .3772 .2289 .2496 .2727 .3394
Thermographs .0026 .3405 .1503 .3149 .2016 .3843 .2598 .3337 .1809 .2240 .2935
Sediment Temperature .1950 .4559 .2377 .4751 .2547 .4113 .2199 1 .2858 .2589 .2656 .3110!
Salinity .3219 .1514 .2249 .5533 .3711 .4402 .3931, .6082 .3657 .4090 .0996i
Turbidity .2057 .0026 .2947 .1596 .1296 .2762 .1828|.0277 .0534 .1216 .3150!
Total Suspended Solias .0817 .0616 .1706 .0848 .2012 .1001 .0572 .0226 .0120 .0922 .1385i
Mean Grain Size .2086 .1569 .2792 .2805 .2456 .2636!

.

Median Grain Size .1592 .0766 .1581 .2115! .2057 .18050
Sorting Coefficient .1895 .1597 .0761 .0708 .1341 .0846!
Silt-Clay .1926 .1611 .3272 .2293 .2217 .3361|
Total Organic Carbon .2019 .1761 .1496 .1602 .1566 .3157'
Sulfide .0586 .0520 .0823 .1662 .0124 .1559
Eh .2140 .4024 .0228 .5039 .5704 .0213 .3366 .3974 .3225 .2153 .5179:

.

O O O
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Table 6.2-32 Linear regressions (R values) for Species Diversity (Shannon's Index) as the

dependent variable (Y).'

June July Sept. Oct. Nov. Jan. Feb. Apr. June July

Independent Variable (X) 1983 1983 1983 1983 1983 1984 1984 1%4 1984 1984

Syncptic Temperature .0184 .3%5 .4315 .4715 .1613 .2643 .1977 .2579 .3512 .2983

Thermographs .0040 .1151 .1986 .2494 .1401 .4115 .0879 .2647 .1653 .3274

_ Sediment Temperature .1851 .2749 .2039 .5266 .1715 .3368 .0494 .2011 .4361 .2817

Salinity .3201 .3526 .2420 .3567 .4327 .3471 .2156 .2488 .1943 .3053

[ Turbidity .1174 .0036 .3004 .1119 .1571 .2152 .2173 .0354 .0373 .0772

Total Suspended Solids .0093 .0162 . 2:54 7 .2034 .2500 .0898 .1302 .0062i .0002 .1758

Mean Grain Size .0138 .0785 .1191 .0711 i .0513

Median Grain Size .0025 .0286 .0561 .0451 .03%

Sorting Coefficient .0722 .0671 .0270' .0160 .0124

Silt-Clay .0799 .2412 .2266 .1653 .1141

Total Organic Carbon .1389 .2380 .1786 .1654 .0837 i

Sulfide .0387 .0216 .0273 .0873 .0061
1

Eh .1696 .5337 .0258 .3436 .4145 .0017 .1835 .3030 .0703 .1578

|
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6.3 MACROPHYTg8-

-

-

-6.3.1 Sampling and Laboratory Analysis

Three areas were selected to study the submergent macrophyte communities in
Crystal Bay. The area between the CFBC and the intake spoil was defined as
the: thermally affected area. Two control areas were also sampled - one
located off the Withlacoochee River and the CFBC and one off Crystal River.
Fif ty stations on 10 transects were established (Figure 6.3-1) for ground

. truthing.. Of these stations, nine were designated as intensive monitoring
i (IM) stations and were subjected to a more extensive sampling program. 1

Quarterly overflights to shoot 1:18,000 (1 in. = 1,500 f t) scale vertical
, color aerial photographs were planned to map the distribution of the seagrass

.

and macroalgae in the study area over the course of 15 months. However, I
1-

conditions at the site prevented successful serial photography as scheduled.
i

; ' Photographs which could be used for. ground truthing were obtained only three
times during the study (October 1983; February and April 1984). These photo-4

. graphs, along. with others obtained from various sources were then ground-
truthed each quarter by teens of divers.

1

Ground trughing was performed at each of the 50 stations using 10 randomly
placed 1-m quadrats. Quadrats were surveyed by divers who estimated percent
cover for each species of seagrass and rhisophytic alga observed. An estimate
of the percent bare bottom was also made during the latter part of the study. ,

+

'

astimates of percent coverage were facilitated by dividing each quadrat into
25 subunits (a 5 x 5 grid) and estimating percent cover in each subunit.

;
..

!
! Of the nine stations selected (Figure 6.3-1) for intensive monitoring, three

(A, D, and C) contained Malodule wriahtli as the dominant seagrass; 3 (3, 3,
and H) contained Syrinaooms filiforme as the dominant seagrass; and 3 (C, F,
and I) contained Thalass:.a testudinum as the dominant seagrass. These

*

stations were sampled at 6 week intervals between June 1983 and July 1984, for
- a total of 10 sampling episodes. In addition to percent cover estimates,
biomass and productivity samples were collected during each sampling episode.

i

Above ground biomass of sesgress and algae was sampled using a plexiglass clip
box sampler (25 x 25 cm). The box was inserted into the sediment and all

; plant material was clipped at the sediment surface. The clipped material was
retained in the box. Six replicates were collected in this fashion at each IM
station string each easpling episode. Samples were preserved in the field in ,

5-10 percent formalin in seawater. Five replicates were analysed by' sortingthe plant material to species; drying to constant weight at 70 C; and
weighing. The sixth replicate was saved, principally in case of loss or
damage to one of the first five; however, the sixth replicates were examined,

to identify the algal epiphytes present.

getimates of seagrass productivity (af ter Zieman,1975) were based on quadrat
sospling. Quadrats measuring ' 10 cm x 10 cm were employed at Halodule
stations ( A, D, and G); 10 cm x 20 ce quadrats were used at all other IM
stations. Three quadrate were placed at the time the clip box samples were
taken. Af ter placement, all seagrass blades within the quadrats were clipped'

off level with the top of the quadrat and discarded. Two weeks later' the (

undrats were revisited and all - new growth was harvested and preserved in '

,

|

4 I

L
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5-10 percent formalin / seawater. Samples were returned to the laboratory,
sorted, dried to constant weight, and weighed. Shoot counts were made both at
the time of quadrat placement and at harvesting using seven randomly placed
10 x 10 ce quadrats at Halodule stations and four 10 x 20 cm quadrats at
Syringodium and Thalassia stations.

SAS was used to provide sunusary tables of percent cover, growth rates, total
standing biomass, and total shoot density by time and station. The SAS CLM
procedure was used to provide an analysis of covariance for the above four
measures of macrophyte abundance. Tukey's HSD test was used to contrast means
of main effect variables of station and time period. These analyses were also
conducted by species to compare differences across stations for each species.

6.3.2 Results

Five species of sesgrasses were observed in the Crystal Bay area during the
course of this study: Ruppla maritima L., Halophila engelmannil Aschers; and
Thalassia testudinum Banks ex Koenig, and Syringodium filiforme Kuetzing and
Halodule wrightii Aschers.

Seagrass diversity (number of species) at the nine intensive monitoring
stations over the course of this study is sunusarized, in Table 6.3-1. The
three southern statione (A, B, and C, south of the intake canal) and the two
central stations (E and F) usually contained the highest number of seagrass
species, although in the last two sampling periods one or more of the three
northern stations (C, H, or I) contained the greatest number of species.
Station D (in Basin 1) routinely contained only 'one species of seagrass,
Halodule wrightii.

Parameters of the seagrass conusunities which were measured were biomass
(above ground standing crop), shoot density, productivity and percent cover.
Table 6.3-2 summarizes the results of the ANOVA analyses on the seagrass data.
Time (sampling date) and station were the two parameters which consistently
had a significant ef fect on seagrass biomass, productivity, shoot density and
percent cover. In most cases, the effect was highly significant (P less than
0.01, see Table 6.3-2) . The other parameters tested showed no clear pattern.
Temperature, salinity, pH, dissolved ~ oxygen (DO), and the extinction
coefficient (light penetration), all measured at the bottom, had a signifi-
cant effect on the different species of seagrasses, but in a sporadic fashion,
affecting various species differently (e.g., biomass in some cases,
productivity in others, etc.).' The envirorumental factors used in the ANOVA
snalyses are, of course, linked with the time of year and station location,
and the relationship between these factors is examined in Section 6.1.

For all sesgrasses combined, one or more of the three southern stations (A, B,
and C) consistently had significantly higher biomass , shoot density and
productivity than the other intensive monitoring stations. Appendix IV
contains the results of the ANOVA analyses on the total seagrass data. There
rare some variatioas in this general pattern depending on the species of
seagrass, i.e., Halodule stations tended to have higher shoot densities than
Syringoditme or Thalassia stations, since the former species is smaller, and
thus has more shoots per unit area. Halodule stations had lower biomass and
productivity compared to Thalassia and Syringodium stations, since the latter
two species have larger bladas than the former. Stations E and F typically
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exhibited intermediate seagrass biomass, shoot densities, and productivities.
5 Stations G, H, I, and D 'usually displayed significantly lower seagrass

''

parameters than the other . stations. Temperature, salinity, pH and DO were
enviroasental' factors which significantly influenced the measures of

.

abundance of total seagrasses.

The following' paragraphs discuss the analytical results for each species of
seagrass separately.

; Halodule velahtli

The ANWA analyses performed on the ' Halodule percent cover, biomass, shoot
denalty, and . productivity data are presented in Appendix IV. Table 6.3-3

i suunarises - annual means for each of these items. Station A exhibited
significantly higher biomass, shoot density and productivity than the other

.two Halodule intensive monitoring stations (D and G). Stations D and G did

.not differ significantly with respect to biomass or productivity, b'ut Station
G had a significantly greater shoot density (number per area) than Station D.

- All~ three Halodule stations were similar with respect to percent cover (areal
coverage). .. This is contrary to the ANOFA results, which indicate that station
differences do exist for percent cover, however the multiple comparison test..

! used (Tukey's test) is very conservative. In addition, Zieman (personal
| communication) has questioned the value of percent cover data as an indicator

of thermal effects of seagrasses.

Typically, productivity, biomass, shoot density and percent cover of Halodule i

4
' were all significantly higher during the late spring -suisser - early fall

I sampling periods. Salinity, pH, D0 and light levels were envirovveental
_

factors which significantly influenced one or more of the Halodule measures of
'

abundance. Appendix IV contains summary tables ~ Halodule t. lomas s ,on" productivity and shoot density.by sampling date mad station. '

ii Syrinmodius filiforme

The ANOVA analyses performed on Syrinmodium percent cover, biomass, shoot
density, and productivity are presented in Appendix IV. Station B hadu

significantly higher biomase, productivity, shoot density and percent cover
than the other 'two Syrinaodium intensive monitoring stations. Station E had4

. significantly higher bionaos, shoot density and percent cover than Station H, i

but ; these - two stations did not dif for with respect to productivity. The
summer months typically exhibited significantly higher Syrinmodium biomers,
shoot density, productivity and percent cover. Husever, percent cover ten. .d r

to be significantly higher during the winter months relative to the other
three parameters examined. . Temperature, light, salinity and DO were the,

. enviroasental factors which'significantly influenced Syrinmodium parameters.
Syrinaodium biomass, productivity and shoot density by station and month are '

suusarised in Appendix IV. Annual means by station and sampling date are
shawn in Table 6.3-4. :, ,

Thalassia testudinum,

The ANOVA analyses performed on Thalassia percent cover, biomass, shoct
density, and productivity data are presented in Appendix IV. Station C

O.. exhibited significantly higher Thalassia biomass, shoot density, and

.h ;
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productivity than Stations F and I, which did not differ for any of these
paraneters. Thalassia percent cover among stations was not tested, since in
two cases (Stations E and F and Stations B and C), a Thalassia and a
Syringodium station were located in the same grassbed and sampling results
were for a mixed stagrass bed. For the four Thalassia_ parameters tested,
significantly higher values were observed during the sunumer sampling periods,
but the winter values for Thalassia tended to place relatively higher in the
rank order, compared to the winter values of Syringodium and Halodule.
Tr.mperat ure , light and pH were environmental factors which significantly
influenced the Thalassia measures of abundance. Thalassia biomass,
productivity and shoot density by station and month are sununarized in
Appendix IV. Annual means by station and sampling data are shown in
Table 6.3-5.

Macroalgae

Rhizophytic Algae

Table 6.3-6 lists the species of thizophytic (attached) algae observed during
the course of this study. More stations south of the power plant discharge
(Stations 32 and higher) supported thizophytic algae, compared to the
northern stations, and the southern stations usually exhibited higher
rhizophytic algal percent cover than the northern stations (see quarterly
data tables). Percent cover was higher during the summer / fall period.
Rhizophytic algal diversity is summarized in Table 6.3-7. More species of
thizophytic algae were found at the three southern intensive monitoring
stations ( A, B, and C) throughout the study period, compared to the other
intensive monitoring stations.

Rhizophytic algal biomass was significantly correlated to time (sampling
date), station and botton D0. Results of the ANOVA analyses are found in
Appendix IV. Station E had significantly higher biomass compared to the other
stations. Other than for this station, however, no clear station trend was

significantly higher during theevident. Rhizophytic algal biomass was
sunumer/ fall sampling periods.

Drift Algae

A number of species of drift algae were collected during the course of this
study. These are listed in Table 6.3-6. Percent cover was the only drift

algal parameter measured and statistically analyzed. Time, station,

ten.perature and salinity at the bottom had significant ef fects. Station B had
the significantly highest drift algal percent cover, but no other clear trends
were evident. Drift algal percent cover tended to be significantly higher
during winter and sunumer months.

Typically, a species of Gracilaria (C_. tikvahiae or C_. verrucosa) tended to
dominate the drift algae throughout the year in the northern half of the study
area (the discharge area and north), with Sargassum filipendula locally
dominant in areas with rocky bottom. Gracilaria debilis and/or C. sjoestedit

dominated the drift algae in the southern part of the study area in the
winter. Drift algae appeared to form a letter proportion of the total
macrophyte cover during the summer inonths in the south part of the study area.
Red algae, as a group, were the dominant component of the drif t algae in the
study area throughout the period of study.
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Total Macrophyte Percent Cover,

' '

An estimate of the percent bare substratum was made when estimating percent
cover of the different species of macrophytes, in order to obtain an estintae
of total- macrophyte cover. Time, station, bottom temperature and DO had

. significant effects _ on total macrophyte cover (see Appendix IV). The
I southern intensive monitoring Stations A sad 47 (B and C) had the
!^ significantly highest total macrophyte coverage. Stations 33 (E and F) and I

were> intermediate, and Stations D, H, and G had significantly lower total
j submergent sacrophyte cover. Station D exhibited the lowest total macrophyte
! _ ! cover. . Total sacrophyte cover tended to be significantly higher during the

suuser months. _ Drift algal cover and occurrence in the thermal areas was-

lower during the sumner than it was in other parts of the study area.

Macrophyte maps of the area show much higher total sacrophyte cover in the
south part of Crystal Bay (south of the intake canal and dike) compared to the,

i' northern region. Figures 6.3-2 to 6.3-10 show macrophyte distribution in
Crystal Bay in February 1934.

,

Syriamodiun was not widely distributed at many of the stations in the northern
half of the study area, but occurred frequently at many southern stations
throughout the study period. This was not the case for the other species of
sesgrasses observed. These species typically occurred at similar numbers of-

southern and northern stations. Thalassia and Syrinmodium cecurred at the
fringes of Basins 1 and 3, but were not found within these basins at the
hottest areas of the discharge. Halodule and Halophila enmelmanni were the

-
. only. species cf seagrasses which occurred in the thermal area, occurring in

,

Basin-3 and portions of Basin 1.
<-

seagrass or seagrass/rhisophytic algal assemblages dominated the macrophyte
cover in the southern part of the study area. Thalassia and Syrinaodium were
dominant offahore and Russia maritima and Halodule were . dominant inshore.

. Dense patches of thisophytic algae (generally _ Cauleros sp.) were found
F locally in inshore areas of the southern part of the study area. Seagrasses

fossed a lesser proportion of the sacrophyte cover in the northern half of the
study area. Algae, particularly drif t algae, were dominant there. Seagrasses

: and algae in the northern part of the area existed as small patches, while
1arger, more continuous areas of cover were found in the southern area.<

An historical trend analysis of 'submergent sacrophyte comununities was
i compiled from seven sets of vertical serial photography, dating back to
| October 1950. Trend analysis focused on the Basin 1 area. When available,
i_ data from past Crystal River monitoring reports were also used 'in compiling

this summary.

Analysis of. the early(1950 and 1960) photography indicated a general absence1

!- of strong signatures of submergent sacrophyte communities in the-Basin 1 area.
game seagrass and algae appear to be present; however, the quality of the
black and white photography does not allow conclusive interpretation..

Historically, the Basin 1 area appears to have been subjected to freshwater
inundation from Rocky Creek, a tidal drainage creek of the type 'found

3 throughout the study area. The flow of Rocky Creek was subsequently
i.-~ interrupted by construction of the Crystal River discharge canal. The'

obstruction of the freshwater flow may have permitted sesgrasses to invade the. ,

t
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Basin 1 region, due to higher salinities. No field data are available to
support the above, and thus it must be regarded as s peculative. The 1972
serial photography (color) shows the presence of photographic signatures
consistent with relatively dense submergent macrophyte communities. FPC
(1974) confirmed the presence of extensive beds of Halodule (= Diplanthera)
wrightii in Basin 1. FPC (1978; 1979) also depicted extensive ( > 50 percent
coverage of the botton) Halodule cover in Basin 1. The 1981 photography
reveals a slight decrease in submergent macrophyte coverage, supported by
percent cover data from FPC (1981). Current (1983-84) photography reveals
further declines in macrophyte cover in Basin 1, a trend confirmed by the
field verification and sampling program conducted in the present study.
Although Halodule may be sparsely distributd throughout Basin 1 (as suggested
by the aerial photography), field inspection indicated this was not so,
Halodule being confined to the northeast portion of the basin. Other areas of I

Basin I were unvegetated mud bottom, sometimes associated with a blue green
algal mat. These mats, along with areas of benthic diatom concentrations,'

could be responsible for the " green mud" signatures visible in the recent
photography of Basin 1.

6.3.3 Impact Assessment

Seagrasses

.The effects of the effluent from the power plant discharge on seagrass
received much attention in past studies (Van Tine 1977; FPC 1978; 1979; 1980;
1981) at Crystal River. It is known that the effluent from the plant results
in a lower number of species of seagrasses in the area affected by the
discharge. This was seen in the present study. Halodule wrightii, the most
eurythermal of the seagrass species in the area (Phillips 1960; Zieman 1982),
was the only species of seagrass found at Station D, the station most exposed
to the power plant discharge. More seagrass species were observed at Stations
E and F further of fshore. These stations appeared to be only coderately
impacted by the ef fluent plume. The greatest number of seagrass species
throughout the period of study were seen at these two stations and at the
three southern stations ( A, B, and C). The three northern stations (G, H, and
I) generally had a lower number of seagrass species throughout the study
period.

The intensive monitoring stations (D, E, and F) located in the discharge area
routinely exhibited significantly lower seagrass biomass, for all three
species, compared to the three southern unimpacted stations (A, B, and C).
Thalassia and Halodule biomass did not differ between thermal and northern
stations (F and I; D and C, respectively), but Syringodium biomass was
significantly higher at the impacted Station F than at the northern Station H.
Previous monitoring studies at the Crystal River complex have not considered
biomass of each species of seagrass separately (e.g., FPC 1978; 1979), or only
considered biomass of Halodule, since it is the only species of seagrass found
in the discharge area (FPC 1981). The past Crystal River monitoring reports,
however, show the same general trends seen in this study: lower seagrass
biomass in the discharge area compared to the southern ar=a (the region south
of the intake canal).

All thres species of seagrass chosen for intensive monitoring displayed the
saae type of annual bloones trends sunener maxima and winter minima. The
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' thermal effects from the effluent plume are likely to be more pronounced
L during the summer when the organisms are normally exposed to natural water

temperatures closer to their thermal tolerance limits.

L Like biomass, seagrass productivity was significantly lower in the discharge
. area than in the southern area. All three species of seagrass showed highest
productivity at the three southern stations. None of the thermal stations
differed from any of the respective northern stations, suggesting that
thermal effects alone.are not entirely responsible for the depressed
productivity., None of the previous monitoring studies conducted at Crystal
River specifically examined seagrass productivity. Zieman and Wood (1975)
;showed that Thalassia ' productivity (ge/m 2 / day) decreased linearly with
increasing temperatures above 32'C. Thalassia has a temperature optimum for
productivity of 28-30'C -(Zieman and Wetzel 1980) . Seagrass productivities in
the present study exhtbited summer maxima and winter minima for all three
species of seagrass. Productivities during the winter were more similar in
the thermal area and in the northern and southern control areas suggesting
that thermal -effects of L the plant discharge are more pronounced during the
summer.

Shoot densities of all'three seagrass species were significantly higher at the
three southern intensive monitoring stations ( A, B, and C). The northern

-Melodule-Station G had a eignificantly higher shoot den.sity than the thermal
Station - D. Shoot density . of Syrinmodium at the thermal Station E was
significantly higher than at the northern Station H, while Thalassia shoot

. densities at thermal and northern stations ' (F and I) did not differ. Shoot
- densities did' not show as pronounced an annual trend as biomass and

b productivity.

Percent cover of H_elodule did not differ among the three intensive monitoring
stations (A, D and G), while cover of Syrinmodium was significantly higher at

, - Statina B than at Station E, which in turn was significantly high2r than cover
F - at_H. Thalassia ' percent cover was not tested among stations. Previous

monitoring reports at Crystal River have principally used percent cover
estimates to monitor the seagrass and macroalgal communities in the area.1

These reports (FPC, 1978; 1979; 1980; 1981) indicate that Halodule cover is
reduced in the area lasediately adjacent to the mouth of the discharge canal,
but that in' general Halodule cover does - not differ between impacted and
' control areas.- Syrinmodium and Thalassia, however, were generally not found

;- in the inner discharge area (van Tine 1977, " Basin 1") and typically exhibited
'-

higher; cover south ' of the intake canal. Similar trends were seen in the' ,

present study.,

The sesgrass coverage depicted in the sacrophyte maps generally support the
quantitative data, 'seagrass cover being greater in the southern part of the
Crystal Bay ' area. The area impacted by the thermal plume was devoid of
macrophytes, along with the area around the mouth of 'the Cross l'1orida Barge
Canal.-

: Seasonally,. percent cover tended to be significantly higher during the summer
months for the three species of'seagrass. FPC (1980)' reported winter cover
maxima (December) in the southern control and discharge areas ~of the Crystal

;OA River Plant, while FPC (1981) reported' fall (September) cover maxima in the
= southern area, with no appreciable seasonal cover changes of seagrasses in the-

<

discharge area.
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Macroalgae

Algae may be better indicators of thermal stress thsn seagrasses, since the
buried rhizomes of seagrasses may be protected from thermal efects by the
sediment (Zieman and Wood 1975). In particular, Zieman (pers. comm.) has
noted that the rhizophytic green algae (members of the orders Siphonales and
Dasycladales) are especially susceptible to thermal stress.

In the present study, rhizophytic algal diversity (number of species) was
lower at all tht. thermal stations (D, E, and F) compared to the southern
stations (A, B, and C). However, the northern stations also supported few
species of thece cigae, once again suggesting that other factors, in addition
to thermal stress, are regulating submergent macrophyte communities in the
atea.

Rhizophytic , algal biomass (g dry wt/m ) at the nine intensive monitoring
stations was rested statistically. Station E had significantly higher algal
biomass than any other station. No other clear station trend was evident.
Rhizophytic algal biomass was significantly higher during the summer / fall
period. Van Tine (19771 noted that very few species of siphonaceous green
algae (Caulerpa spp., Ud' tes app.) were found in the discharge area of theo
Crystal River Plant. Other monitoring studies at this site did not consider
thizophytic algae (FPC 1978; 1979; 1980), but FPC (1981) reported that
siphonaceous algae did not c:: cur in the discharde area of the plaat. Zieman
and Wood (1975) noted at Turkey Point that, in areas most severely impacted by
thermal addition, the seagrass/macroalgal comrnunity was replaced by a blue-
green algal mat. This phenomenon was also seen at Crystal River in the

-Basin 1 section of the discharge ca w l.

Drift algal diversity and biomass were not measured in the present study. A
general impression was that a greater number of species of drift algae were
found south of the intake canal. Drif t algal percent cover was highest in the
southern part of the Crystal Bay study area (Station B), but no other clear
percent cover trends were evident from the percent cover analyses. Steidinger
and Van Breedveld (1971) showed that the discharge area of the Crystal River
Plant supported fewer species of algae than the rest of the Crystal Bay area.
Van Tine (1977) also showed that the therms 11y impacted area of Crystal Bay
supported a lower number of, epecies of all three divisions of algae:
Rhodophyta (red algae); Chlorophyta (green a7gae) and Phaeophytc (brown
algae). He also showed that algs1 biomass was lower in the impacted area.
FPC (1981) ehowed that drift red and brown algae were excluded from the
Crystal River Plant discharge area.

In summary, the data and observations collected in the present stud'y suggest
that the. thermal effluent from Crystal River exerts a negative effect on the
seagrass and macroalgal conusunities in the inner part of the discharge area
(Basin 1). The thermal effects appear to be more moderate in the outer parts
of the discharge area (Basin 3). However, other factors are influencing the
submergent macrophyte communities in the study area and the data gathered in
the present study cannot distinguish between these different factors. Thus,
the observed trends in macrophyte biomacs, percent cover, etc, cannot be
attributed solely to the effecto of thermal addition. Increased turbidity and
sedimentation, some of which may be due to the outflow current from the
discharge canal, may be exerting a negative effect on the macrophyte
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communities ' in the discharge area. The selection of the three northern
intensive monitoring stations (G, H, and I) in the region of'the Cross Florida
Berge Canal (CFSC) represented an attempt to distinguish between potential
turbidity and sediment loading effects and any thermal effect, but the
statistical analyses of the data failed to differentiate between stations
located in the thermal and northern areas. Decreased light levels (associated
with increased water turbidity) and increased sedimentation are suspected of
causing declines in seagrass coverage (Zieman 1982). Other factors
influencing the seagrass and macroalgal cosusunities in the study area are
nutrient concentrations in the water column, sediment type and depth and
salinity changes associated with freshwater influx.

1

O.
.
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TABLE 6.3-1

'SEACEASS DIVERSITY (NtBIBER OF SPECIES) AT THE-
'

- INTENSIVE MONITORING STATIONS

AUG. SEPT. OCT. DEC. JAN. MAR. APR. MAY JULY AUG.

STATION 1983 1983 1983 1983 1984 1984 1984 1984 1984 1984

A(40) 3 3 4 4 2- 2 1 1 1 2

3 & C (47) 3 1 ,4 3 2 3 2 2 1 1

D (27)* 1 1 -1 1 1 1 1 1 1 1

E & F (33) 4 4 4 4 4. 4' 4 4- 3 3

G (3) 3 1 2 1 3 2 2 2 4 1

R (9) 1 2 2 2 2 4 3 2 4 3

I (4) 2 0 2 2 2 3 2 2 2 3

A-I Intensive Monitoring Station

(40) Corresponding Ground-truthing Station

.

- - - - - - - -



_ -

'

1VE12 9*E-Z

SnHHYNA 04 1H2 YNOAY VNV1AS3S 03 1H2 SHVDHYSS QVIV

goaaom soaaos
lyma 802258 2xayusayou goaaom goaaom ajssolAap

)semd13uB grae( sasayou _ amdassan2a ooa;;3o3ana Se13u33A dH 0xAHau

Hetopnla -

EN w ,, NS NS , es NS
SG +, ,e NS NS NS NS NS
dE ** w NS NS NS * NS'

dD ** * NS * NS MS +4

iyeless3e

gH ** w NS , NS NS NS
SG ** ** * NS NS ++ NS t

dE ** ** MS NS NS NS NS
go ,, - - - - - -

sA2yuBop3na

SH ,, w NS NS NS NS NS
SG 4v 4v * NS NS NS NS
dE 4v +, NS 4v NS NS NS
dD se ,, ** NS ,, NS ,

y11 SaeS2essas

EH ** ** NS NS , , NS
SG ** ** ** KS NS NS ,+

dE w ** NS NS NS NS NS
go - - - - - - -

EH = q}omees )S p24 na3 y2/m (
ISO . syooa psus324 )g/m (

dE = d2opnsa3a324 )S p24 na3 ya/m /peX(3
~ d3 = dassaus soasa

sySu3;3seua sa d 0*05, .

n . s3 u333seua va ti 0'01S
NS = uoa s3 u3333euaS

..dvaemaaaJ uoa sassap-

O O O



~. . . . -. - - . . - . . - . . .- . - - . - - .. .-

.

;

.

. TABLE 6.3-3
,

(
'

"I ANNUAL MEANS, BY STATION AND SAMPLING DATE,
FOR THE HALODULE DATA i

'\
.

'BIONASg
PRODUCTIp/ day)

TY
(g dry wt/m ) (3 dry wt/m

) i
'

NRANS HEANSj
'

; SD N STANDBIO SD N AVEGROW
>

j 2- 10 12.4800000 2 9 0.30952381
'

3 15' 12.0960000 3 9 0.08974359
4 -4 10 9.2480000 ~4 5 0.04285714 I

5 15 0.6986667 5 9 0.08241758
6 15 0.7893333 6 9 0.02941176

'

7: 5 0.5120000 7 8 0.05416667
8 15 2.7840000 8 9 0.08547009

| 9 15 4.0213333 9 9 0.10101010
10 15 12.5013333 10 8 0.38025210,

' STATION N STANDBIO STATION N AVEGROW

A,' 40 12.8400000 A 26 0.19884049
.- .- D 45 2.8373333 D 26 0.08899460

'
'

G 30 2.3973333 C 23 0.10800504-

PERCINT COVER SN00TDEgSITY-
(No./m )

MEANS MEANS

SD' N PC SD -N BDEN

2 30 ' 47.3666667 2 21 790.47619
3- 21 35.9523810 3 21 633.33333
4 15 51.0000000 4 '14 1371.42857
5 21 28.0000000 5 21 647.61905
6. 17 - 17.8823529 6 21 709.52381*

9 7 13 10.7692308- 7 21 509.52381
', 8 - 17 7.6470588 8 21 1119.04762

'9. 8 5.2500000 9 21 1490.47619
^

10 16- 53.8750000 10 21 .2371.42357
~"

'll 12 14.6666667

'

STATION N PC STATION N BDEN,

s

A |27. 33.9259259 A 63 1425.39683, .

D 92' 31.7934783. D 63 750.79365
,

G 51 26.3137255 G 56 996.42857

,
. .

, . - . . - . . . , . , , .,-...,,,.,m. _,,..,.~~.,--...-m,._,_.,- ._ ,,,-,-,_ m , ...y,,,....,_-n ,,.,.m,--,..,.,,,-,- . * - , ,



TABLE 6.3-4

ANNUAL MEANS, BY STATION AND SAMPLING DATE,
FOR THE SYRINGODIUM DATA

BIOMASg PRODUCTI ITY
(g dry wt/m ) (gdrywt/m{/ day)

MEANS MEANS

SD N STANDBIO SD N AVEGROW

2 15 10.2613333 2 6 0.41666667
3 15 14.8266667 3 7 0.164835164- 10 13.3760000 4 6 0.25595238
5 14. 11.7314286 5 9 0.16559829
6 14 7.3028571 6 9 0.03819444
7 15 7.2320000 7 7 0.09047619
8 15 3.5466667 8 9 0.23041311
9 15 19.9706667 9 9 0.46969697

10 15 24.7786667 10 9 0.73046398

STATION N STANDBIO STATION N AVEGROW

B 45 24.7680000 B 27 0.47418589
E 45 9.2195556 E 20 0.27076476
H 38 2.1094737 H 24 0.09641170

PERCENT COVER
SHOOTDEgSITY

(No./m )

MEANS MEANS

SD N PC SD N BDENs

2 20 16.6000000 2 12 512.50000
3 11 12.8227273 3 12 787.50000
4 13 39.2307692 4 8 837.50000
5 20 30.8500000 5 12 775.00000,

t

6 23 43.7826087 6 12 683.33333
7 23 30.3260870 7 12 712.50000
8 17 23.5294118 8 12 820.83333
9 26 22.5384615 9 12 1070.83333

10 23 45.8695652 10 12 1254.16667
11 17 - 15.1764706

STATION N PC STATION N BDEN

B 85 38.9647059 5 36 1188.88889
E 84 23.9053571 E 36 740.27778
H 24 11.8125000 H 32 520.31250



- TABLE 6.3-5

V
ANNUAL MEANS, BY STATION AND SAMPLING DATE,

FOR THE THALASSIA DATA

(gdrywt/m{) (gdrywt/m{/ day)
BIONAS PRODUCTI ITY

MEANS MEANS

SD N STANDBIO SD N AVEGROW

2 15- 21.4613333 2 9 0.41269841
3 15 19.8826667 3 9 0.16666667 '

4 10 16.6720000 4 6 0.26190476
5 15 10.3306667 5 9 0.13431013
6 12 6.0266667 6 9 0.04963235
7 15 3.6693333 7 9 0.06481481
8 15 2.9333333 8 9 0.19764957
9 15 11.8720000 9 7 0.51948052

10 15 34.1120000 10 9 0.64752568

STATION N STANDBIO STATION N AVEGROW

C 45 30.0088889 C 25 0.38454299*

F 44 6.7181818 F 27 0.24320132
.

I- 38 4.1305263 I 24 0.17031086

PERCENT COVER SHOOTDEgSITY
(No./m ),

MEANS MEANS

SD N PC SD N BDEN

2 10 62.8000000 2 12 412.500000
5 9 41.6666667 3 12 500.000000
6 8 44.1250000 4 8 443.750000'

7 9 6.6666667 5 12 620.833333
8 9 23.1111111 6 12 562.500000
9 10 s 22.7000000- 7 12 537.500000

10 10 25.7000000 8 12 487.500000
-11 2 1.0000000 9 12 566.666667

10 12 666.666667

STATION N BDEN

C 36 715,277778
F 36 443.055556
I 32 440.625000

' '
'

-

d

m
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TABLE 6.3-6

SPECIES OF MACROALCAE COLLECTED
R = RHIZOPHYTIC ALGAE, ALL OTHERS ARE CONSIDERED DRIFT ALGAE

Division Chlorophyta
Order U1 vales

Family Ulvaceae

Enteromorpha intestinalis
Enteromorpha compressa
Ulva lactuca

Order Siphonales
Family Caulerpaceae

l R
,

Caulerpa ashmeadii
RL Caulerpa prolifera
RCaulerpa paspaloides

Caulerpa mexicana"

Family Codiaceae

Codium taylori
R

| Halimeda incrassata
R

| Penicillus capitatua
i Udotea conglutinata"
! Udecea flabellum"

Order Dasycladales
! Family Dasycladaceae

! Acetabularia crenulata
Bataphora oerstedi"

Division Phaeophyta
Order Ectocarpales

Family Ectocarpaceae

Ectocarpus siliculosus
Ectocarpus intermedius

Giffordia mitchelliae
1

Order Dictyotales
Family Dictyotacese

Padina vickeraise

Order Fucales
Family Sargassaceae

! Sargassue filipendula



TABLE 6.3-6 (cont)

Division Rhodophyta
Order Gelidiales

Family Gelidiaceae

Pterocladia americana

Order Gigartinales
Family Gracilsriaceae

Gracilaria debilis
Gracilaria foliifera var. anzustissima (= G_. tikvahiae)
'Gracilaria verrucosa
Gracilaria sjoestedtii

Family Solieriaceae

Aasrdhiella tenera

Family Hypneaceae

Hypnea musciformis
.Hypnes cervicornis

-

-_ Order Rhodyseniales
.

Family Champiaceae
.

Champia parvula
Lomentaria baileyana

Order Ceraniales
Family Ceraniaceae

'Centroceras clavulatum
Centroceras unidentified species
Ceranium fastiziatum
Spyridia filamentosa

Family Rhodomelaceae

Acanthophora spicifera
Chondria cuicophylla ,

Chondria sedifolis-
Chondria tenuissima-
Dimenia simplex

LaurencA intricata
Laurencia obtusa
Laurencia poite_i_
Polysiphonia subtilissima-

~PolysiphoniaIamentaces
-

-1

_ _ . _ _ _ __ _ - ___ . . -
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TABLE 6.3-6 (Cont)

Family Dasyaceae

Dasya pedicellata
Dasya ramossissima

0

-

O
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TABLE 6.3-7

RHIZOPHYTIC AIAAL DIVERSITY (NUMBER OF SPECIES)
- AT THE INTENSIVE MONITORING STATIONS

m

AUG.- SEPT. OCT. DEC. 'JAN. MAR. APR. MAY JULY AUG.

| STATION 1983 1983 :1983 1983 1984 1984 1984 1984. 1984 1984

i A (40) 1 3 2 1 0 0 0 0 1 1

B & C (47) 5 3 4 4 2 5. 3 3 4 3

D (27) 0 0 0 0 0 0 0 0 0 0'

4 E & F (33) 1 1 1 1 1 1 2 1 1 0

C (3) 0 0 0 0 0 0 0 1 0 0
1

1 - H (9) 0 1 1 1 0 0 1 1 1 0
i

I (4) 0 0 1 0 0 1 1 1 0 2
,

.

I
i

A-I Intensive Monitoring Station
!
'

(40) Corresponding Ground-truthing Station

!

!

?,

|
1
4

i

| >

!
I
f
4

__ _ _ ____ _ _ _ _ _ _ _ _
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! 6.4 ~ SALT MARSH

6.4.1 Sampling and Laboratory Analysis

Eight general areas for salt marsh study were specified in the original POS. f
'

Locations of the eight areas are shown in Figure 6.4-1. A reconsissance was
~

'

made in each area *o identify suitable stations. Final station selection was
made after considering such factors as accessibility, thickness of the marsh
floor, apparent marsh elevation, species composition, exposure and fetch, and
overall marsh physiognomy. Final station locations are described in
Table 6.4-1.

Four Juncus roemerianus and four Spartina alterniflora sites were situated at

each station. Depending on local conditions at each station, the four sites
for ;esch species were deployed - over different microenvironmental features
such as - shoreline vs marsh interior; low vs high marshes; creek bank vs

' uniform marsh; and pure stands vs stands intermixed with other marsh species.
Site locations are given in Figures 6.4-2 through 6.4-9.

Marshes were sampled during low tides. Stations 3-5 (Control, Midway, and
Thermal), were accessible from land, while the other stations were accessible
only by boat. Stations 3-5 were generally sampled first during each sampling
period.

Thickness of peat at marsh stations was measured with a steel reinforcing bar
. driven by hand to resistance. -At least 10 probes were made at each station.:-

Data were recorded to the nearest 3 ca. Marsh elevations were estimated by
' correlating times and water depths at each marsh station at . slack high water

to simultaneous observations made at a staff gauge at the mouth of ~ the
discharge canal. The gauge is registered to mean low water..

. Temperature was recorded continuously in one Juncus site and one Spartina site
in each - station, using Peabody Ryan Model J-90 (10-40 C).thermographs. Each
unit was tethered to a concrete block and set on the marsh floor, then<

retrieved and replaced on subsequent sampling . visits. Details of chart
preparation and processing are given in Section 10.1'.1.

2
All collections were made using 0.25 m quadrats. Three repl icates were

'r - collected at each site. Quadrat frames made of PVC were deployed on the marsh
~ floor at sampling sites in a checkerboard pattern. All plants were manually
. clipped at the surface of the marsh floor and placed in prelabeled bags. At
the field station, plants were rinsed with freshwater, counted, inspected for
flowers or seeds, sorted - into live, dead, and miscellaneous fractions, and
bundled with nylon netting. :Esch batch was labeled, dipped in mildeweide to
arrest : respiration and fungal' growth, and air-dried. - All material from a
(single collection was dried further in a solar hot-house equipped with
auxiliary heaters until weight loss was at least 97 percent (as determined by

.
oven dried subsamples). Batches were unbundled and weighed to the nearest

!. :0.01 gram.
'

; March samples occasionally bore epiphytic algal growth which was scraped from
: . the shoots and preserved in 15 percent formalin for later inspection. Motile

*. epifauna were collected when quadrat frames were set and again af ter plants
'

were clipped. Animals were placed in prelabled jars containing 15 percent
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formalin in seawater and later identified and enumerated. Once a quadrat was ||
clipped, all burrows in the area covered by the quadrat frames were counted.

A SAS CLM procedure was used to compare shoot densities (live and live plus
dead), biomass (live and live plus dead) among stations, sampling dates, and
for the station by date interaction. Burrow density and density of Littorina
were compared spatially and temporally including a live weight covariate.

'

Other covariates were explored as well. Tukey's HSD tests were used to
compare means of station and time period of sampling.

.

6.4.2 Results

Introduction

This assessment is the fifteenth in a series of reports since 1974 on the
subject of salt marsh thermal structure or response to thermal stress at
Crystal River. Prior. reports include Homer (1974), Young (1974), K1cusewitz
et al (1974), Florida Power Corporation (1975), Hornbeck .(1978), Odum and
Caldwell (1978), Coforth (1979), Goforth and Kosik (1980), Coggins (1980),
Kosik (1981), Odum and Montague (1981), Applied Biology (1982; 1983) and
Knight and Coggins (1982). Past salt marsh studies have produced a
considerable volume of data and insight into salt marsh structure,
metabolism, animal use, and response to thermal stress. Data collected in
1983-1984 address the geographical extent and nature of thermal impacts, if'

any, on salt marshes in the vicinity of the Crystal River Power Station. The
study also addresses:

O-(a) The gradient of temperature in marshes related to the thermal
,

discharge;

(b) Differences in standing crop, plant density, or invertebrate
activity between previous thermal and control stations;

(c) Trends or patterns for standing crop, plant density or invertebrate
5 activity at additional stations.

Historical data and evaluations of new data will be co5sidered separate'ly for
Spartina alterniflora and Juncus roemerianus. In each case, the evaluation

treats stending crop (live, total), plant densities, lengths, and flowering.
Variables to be considered as measures of invertebrate activity include total
species number, total faunal density, Litterina irrorata density, and burrow
density.

'
s

Between 1974-1981, pre- and post operational marst. studies conducted by the
University of Florida included productivity and respiration measurements and

,

other parameters required to model marsh system metabolism. Beginning with
Applied Biology, Inc. ( ABI) studies in 1981, marsh studies have been limited
to structural analyses of plants and invertebrate studies. The ABI studies
and the present investigation were based on the assumption that marsh
structure is a meaningful indicator of marsh system metabolism or that the
measured parameters .are independently useful indicators of environmental
stress. Knight and Coggins (1982) reviewed four years of post-operational
data and concluded that structural aspects such as shoot density had changed
in thermal marshes in compensation for metabolic adaptations to heat.

!

*
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Isolated measurements of marsh structure may be used as indicators of thermal
- .' adaptation as described above, but metabolic estimates cannot be performed

|
entirely on structural data. On the other hand, marsh structure is useful as j

an independent indicator (Oviatt et al 1977).

Four. assumptions of the present study are that stations have been comparable
both between and within studies; that- sampling techniques have been |

comparable and adequate; and that a gradient of temperature in marshes exists,
but not other factors capable of affecting the marshes. Each assumption is
addressed separately in the following paragraphs.

-. " Thermal" and _ " control" station locations have remained unchanged since the
first postoperational study by .Hornbeck (1978). Young (1974) conducted
control measurements at Negro Point south of all postoperational control,'

sites and also on the west shore of Luttrell Island. All " thermal" stations :

in past ^ studies coincide with the Thermal Station, and Control Station is'

equivalent to " control" sites used since 1977.

Marshes used as controls for thermal impact comparisons are valid only to thei

. extent thIt all other relevant variables are the same as found at the thermal
site. While no two' marsh sites can be perfectly comparable, the extent of
differences between them for several factors can be evaluated.

AYoung (1974) stated that Control and Thermal sites were approximately the same
in elevation and species composition but gave no data. The Thermal Station is

"

exposed to Crystal Bay and a long northwesterly fetch resulting in moderate:

wave climates during winter frontal passages. The Control Station is
N 4 sheltered to the northwest by the intake spoil and is exposed to the

relatively quiet west-southwest. These differences are reflected by the
steeper western shoreline at New Rocky Creek than at the Control Station.

Elevations . of the Thermal and Control Stations have not been established by
any study to date, but the fact that Rocky Creek has a higher water surface to

_

marsh ratio than Cutoff Creek suggests that the thermal marsh is lower. Water
levels wire compared.in each marsh to the tide staff at the POD.

Mean Elevation, e above MLW

7- Station. -Spartina Juncus

Thermal 2.49' 2.90

Control 3.45- 4.05

Spartina marshes were lower then Juncus by about 15 cm, which is consistent
with , findings from several other studies (Dalber and - Canzman 1978). Both

. Thermal marshes were lower than the Control counterparts by about 30 cm.
Salinities differ between the Thermal and Control Stations. In Quarters I and

4 III mean surface salinity at the Control Station was less than 20.0 o/oo,
compared-to mean salinities greater than 22.5 o/oo at the Thermal Station.

. Six additional stations were sampled in 1983-84. Upper Salt Creek was

.Og-
discharge. dike. The Fence and Davis Island stations were partially protected.
completely sheltered, . and Midway was protected ' to the northwest by the

:

L
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Most marshes fronted onto shorelines with mild to moderate slope, except Upper
Salt Creek and parts of Davis Island. The mean elevation above MLW of all
Spartina marshes was 0.84 m (+/-0.22 m), about 0.12 m lower than the mean
Juncus marsh elevation of 0.96 m (+/-0.22 m). The Thermal Station had mean
marsh elevations near the overall means for Spartina and Juncus.

j

Mean calinities based on quarterly data varied from 12.5 o/oo to more than
22.5 o/oo. The Thermal Station had highest mean salinities (greater than 22.5
o/oo). Davis Island had consistently low mean salinity (12.5 -15.0 o/oo) due l
to the influence of the Withlacoochee River. The Thermal Station was a locus |

of high salinity surrounded by tiers of decreasing salinity both to the north
and south. -Salt Creek stations and Davis Island were shaded by nearby
hanunocks . Shading was greatest at Upper Salt Creek.

Overall, Thermal and Control Stations differ with respect to exposure and
salinity and probably elevation. New stations in Salt Creek do not
appreciably' resemble the Control, especially due to an abundance of
Distichlis spicata. Stations north of the POD represent approximately
comparable marshes along a pronounced salinity gradient.

Marsh standing crop and shoot denf ty have been determined in all pre-and posti

operational studies with 0.25 m quadrats. Young (1974) determined that 9
Spartina and 5 Juncus quadrats maintained a minimum error of 15 percent about
mean live and dead biomass (95 percent probability), and all subsequent
studies until 1983 used the same sampling effort. Twelve quadrats were used
in Spartina and Juncus marshes for the present study to provide for greater
coverage of microenvirorumental differences such as proximity to creeks or
intermixing of other marsh species. Intermixing is very common in marshes of
the region. For the 8 stations in this study, 25 of 32 total Spartina sites
were pure stands, whereas only 14 of 32 total Juncus sites were pure stands.
It is not known whether only pure stands of each species were sampled in
previous studies. Counts and collections of invertebrates have been made by
-the same techniques in all studies.

Penetration of the thermal plume into the salt marsh around New Rocky Creek
was demonstrated by Carder (1971; 1972) and Homer (1974) for preoperational
conditions. Young 1974) provided the first data on actual marsh temperatures
and reported a 3-6{C increase in the " thermal" site over his Negro Island
" control" site. Young also confirmed reports of 37 C temperatures in thermal
marshes during sunumer. Hornbeck (1977) stated, " Water which flooded the
thermally impacted marshes was 2.6 - 7.2 C higher than that which flooded the
control marsh". Apparently, there have been no reports of in situ marsh water
temperatures since 1977, essentially the entire postoperational period.
Thermograph data for 1983-84 illustrate differences in marsh temperature
between Thermal and Control Stations. Figure 6.4-10 is a comparison of mean ,

daily temperature at the two stations for January 1984. Mean daily '

temperature at the thermal site exceeded mean control site temperature for
nearly 75 percent of the month. The greatest temperature increase between i

paired means was 4.5 C. The mean monthly temperature of the Control marsh for
January 1984 was 13.1 C (+/-2.1 C) compared to a monthly Thermal marsh mean of
14.0 C (+/- 3.1 ).

Summer data for both stations were compared for August, the hottest month of
1983, based on temperatures during predicted slack high tides. Data were
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i

- taken from thermograph traces from August 5 - September 5,1983. Results are
given in Table '6.4-2. Thermal marsh means were significantly higher than
Control means for daytime, nighttime and all high tides in August. Overall,
thermal marsh temperatures were increased more at night than during the day.

;

i

Temperature of the Control Station Spartina marsh rose at low tide and fell at
high. tide with ' relative stability during the night (Figure 6.4-11) . The '

'

Thermal Station Spartina temperatures, on the other hand, exhibited the same
cyclic temperature pattern but with an extra period of high temperature caused
by the thermal plume at high tide. This phenomenon occurred during the night
and day. The doubling of temperature cycles was evident at the Thermal

- Station in winter but with dampened amplitudes.
' Table 6.4-3 suemarises high tide water temperatures in Spartina marshes north

of the Control Station for the perii.d August 6-15, 1983. Units 1 and 2 were!
! operational for all but a few hours then, and Unit 3 ran uninterrupted. The

Thermal ' Station was-hotter during days, nights and overall than other
stations. Patterns of mean daily and mean overall temperatures were similar.

)It was followed by northern stations and then the Control (in order of
descending temperature). Mean nightly temperatures were the - same at all'

stations except the Thermal marsh, which was warmer by about 8 C. Thermal
| Station means had low or lowest standard deviations due to moderating effects

of the thermal pliane. Salt marsh stations were classified by thermal range in
Table 6.4-4.

Spartina marsh temperatures in winter were mildly warmer at Midway and Fence
- ' Stations and moderately warmer at Thumb Island, whereas summer temperature

-

effects were detectable at Midway and Thumb Island (in addition to the Thermal
..

Station). Since Spartina marshes were lower (elevation) than Juncus marshes
at each' station, it is probable that Spartina data accurately reflect thermal
discharge effects.

Spartina Trends and patterns

!- Two way analyses of variance were conducted using live standing crop and live
plant density as dependent variables and time and station as independent
variables. The analyses were performed once using all data' for Spartina only
in Spartina marshes and again for Spartina and Juncus combined, where they
occurred together in Spartina marshes. Sampling periods and stations
contributed significantly to observed variance in all analyses, and so did
station-time interaction terms (Table 6.4-5). Consequently, pairwise
comparisons of 'each parameter were made between sampling periods and between
stations using Tukey's studentised - range (HSD) test, with alpha = 0.05 and
confidence 0.95. Results are shown as network diagrams in which any=

stations or times connected by a line were significantly different at the 0.05
level.

Standina crop-

Figure 6.4-12 illustrates station differences for standing crop data compiled
across all sampling periods. For theLstudy as a whole, live weight of
Spartina in Spartina marsh at Lower Salt Creek was significantly different

O than all - other stations. The Thermal Station was like Rocky Cove, Thumb;

l Island, and the Fence, but different than Control Stations and Davis Island.
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Stations from Midway to Fence were alike but generally different than "end"
stations. Figure 6.4-13 illustrates ntaserous differences between sampling
periods for standing crop data compiled across all stations. Similarity of
July and September 1983, and Janucry and March 1984 suggest seasonality in
live Spartina standing crop. Very distinct seasonality did occur as shown by
Figure 6.4-14. Live Spartina weights increased in 1983 to maxima from
October-December, then fell to minima in January-March. June and July 1984
weights were similar but significantly lower than sunsaer 1983. This pattern
was observed at all stations although 1983 means varied considerably. Thermal
lower. Means at Midway, Thumb Island, and Fence were between those at Control
and Thermal Stations in 1983 and greater than either in 1984, suggesting a
gradient of stimulation centered at the Thermal Station. Lower Salt Creek and
the Fence were similar and with. Upper Salt Creek had lower than average mean
Spartina weights.

Analyses were repeated with Juncus weights added because intermixed marshes
are commonplace near Crystal River. Both time and station were significant as
independent variables (Table 6.4-5), but patterns of similarity were exactly
the sase as for Spartina weights alone (Figures 6.4-12 and 6.4-13) except that
Davis Island became similar to Lower Salt Creek and Control. It may be
concluded from these results that Spartina marshes could be treated as either

" pure" or " mixed" stands with regard to live weight. Figure 6.4-15 (combined
live weight at thermal and control stations) illustrates that (a) means at
each station are equal to or slightly greater than their respective
counterparts in Figure 6.4-14 due to addition of live Juncus; (b) standard
deviations are relatively great despite sample size of 12 due to the
intentional effort to sample in different microenvironments at each station;
and (c) live weights at the Thermal Station were signifir ly greater than at

the Control in some months of 1983 but none in 198/

Plant Density

In the analysis of plant density, both time and station were significant
independent variables (Table 6.,4-5 ) . Figure 6.4-16 illustrates station
differences for data compiled across all sampling periods. The network is
notably different than Figure 6.4-12, meaning that weight was not a simple
consequence of density and that each paraseter may respond differently to the
same independent variable. Davis Island density means were unique; Control
was like its neighboring stations and Thermal and Fence were similar. The
network of live density means during each period (stations combined) is shown
in Figure 6.4-17. Seasonality-in plant density was strongly indicated because
periods at the end of 1983, when the growing season was over, were different
from one another (suggesting rapid change). Seasonality was further
indicated by the affinity of successive periods in 1984, once the new seasonal
density of live plants was established.

Trends in mean live Spartina density are Illustrated in Figure 6.4-18. Means
were at their highest in December 1983 and fell to minima in January 1984.
Densiti. s were steady in 1984 but trended downward to a level in July not
significantly different than July 1983. The similarity of July means to
January means suggests that baseline densities were established at the onset
of the growing season. The Thermal Station had highest densities and was
paralleled more closely by the Fence than other stations. Midway and Thumb
Island had similar trends and their means were intermediate between Control
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! and h rmal stations. Salt Creek Stations and Davis Island had typically low.

| densities of live Spartina. .

h addition of live Juncus shoots to Spartina densities did not affect the>

results of the ANOVA (Table 6.4-5) and had minor effects on station and time
networks. As in the case of live standing crop, Spartina marshes could be

i
treated as either " pure" or " mixed" stands with regard to live density. :

'

Figure 6.4-19 (combined live plant and shoot density at Control and Thermal
Stations illustrates that (a) means are the same at Control and slightly more
at Nrmal in 1984 than their counterparts in Figure 6.4-18; (b) variances are.

not as great as for mean standing crop, meaning that density was affected less
by microenvironmental changes; and (c) plant density at the thermal site was<

consistently greater than at the control and was usually significantly
greater. ;

Marsh Heiaht i'

:
' At least 100 shoots were measured from each station in June 1984 when standing

crop was high and densities stable (Figures 6.4-14 and 6.4-18). Results are !

shown in Figure 6.4-20. The- inset shows that all but 4 comparisons were
significantly different. Live Spartina at the Thermal Station was
significantly shorter than neighboring stations or Control. Davis Island was
significantly taller than all other marshes except Midway. Thumb Island and
the Fence were intermediate in height between Thermal and Davis Island.

Shoot Welaht
'

Data on live standing crop and density can be combined to assess shoot weight
if shoot lengths are comparable or if the mean weights per unit length of
shoot are comparable. Because the preceding section showed that mean shoot
lengths were signific ntly different between stations in June 1984, standing
crop and density data for the esme period were used to assess variation of
weights per unit length (Table 6.4-6). Mean weights per centimeter of live
Spartina shoot ranged nearly twofold between means at Thermal and Midway
Stations. h ranking of stations by shoot weight and standard shoot weight
was essentially unchanged, meaning that shoot weight in live Spartina is a,

; valid condition index and does not need correction for length.
,

; Mean plant weights by station are shown in Figure 6.4-21. Salt Creek Stations
! and Davis Island were not plotted to simpilfy the figure. Shoot weights were'

highest in ~ June-July of each year and lowest in January-March 1984. Mean j4

weights at Control Station were consistently greater than Nrmal Station
means. It is evident in comparing Figures 6.4-14 and 6.4-18 that standing

',
crop affects shoot weights more than density with regard to seasonality but
that density is more important in the relation of Control to Thermal Stations.

Reproduetion

i
The incidence of fic,vering was seasonal at all Spartina stations except Davis
Island, which had nearly continuous flowering (Figure 6.4-22). Flowering at

| the Salt Creek Stations and Control peaked in October. Flowering at the
Nrmal Station also peaked in October but continued into 1984. Flowering at

' stations near Thermal peaked in December. Overall, flowering peaks differed
. on either side of the intake canal and' marshes near the Thermal Station

i flowered later in the year.
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Live and Dead' Standing Crop and Density

' Standing crop of dead Spartina varies seasonally (Figure 6.4-23), doubling at
the end of the growing season. Mors dead Spartina was present at the outset
of the 1984 growing season at the Thermal Station than at Control but both
declined through time. Two way ANOVA were performed on total (live plus dead)
standing crop and density of Spartina, both with and without intermixed
species (Table 6. 4-5) . Time and station were significant as sources of
variance. Total-Spartina weight' differences were identical to Figure 6.4-13
except that Thermal and Thumb Island Stations were significantly different.
Even when dead weights of other species were added, the only novelty was that
Midway and Thumb Island became dissimilar. Thus, the Spartina marshes under
study varied consistently with respect to standing crop and observed trends
and patterns were the same whether dead tissues or other species were*

considered.

A different result is obtained when temporal variation is considered. Figure
6.4-24 is a similarity network for total Spartina weight (and for total weight
of all species) for each sampling period, averaged across stations. Figures
' 6.4-24 and 6.4-13 differ mostly with regard to sususer conditions. Susener live
weights differed from other periods, whereas summer total weights did not, and
neither did weights for January :1984 because of the dead weight carry-over.
Less seasonality can be espected in total weight measurements than live

| weight.
\ .

Mean total standing crop-of Spartina varied as expected at all stations during
! the study (Figure 6.4-25). Total weights were greatest at the end of the
| growing season and lowesc at the start. Annual variation was less definite
| than for live weight (Figure 6.4-14). On the other hand, relative station
| differences were more definite ~ using combined total weight. For example,
; Lower Salt Creek, Control, and -Davis Island were consistently lower than

Thermal marshes or neighboring sites. Mean total weights at Control and,

Thermal Stations covaried but the latter had greater weights in 9 of 10 cases.
Stations were significantly different in most months (Figure 6.4-26).

The total (live plus dead) Spartina density netvork is the same as Figure
6.4-16 except that Midway and Thumb Island became similar. Adding counts of
other dead shoots was unimportant; thus, total density is as useful as total
standing crop. A breakdown by time (Figure 6.4-27) indicates that seasonality
patterns differed when dead shoots were considered (compare Figure 6.4-17).
Overall, strong seas'onality would not be expected in total shoot density, but
differences between stations would be considered meaningful indices of marsh
-condition.

Seasonal trends of total Spartina density at all stations are given in Figure
6.4-28. Mean total weights rose at all stations but Davis Island to their
respective station maxima from December to March and then fell. Relative to

Thumb Island, Control and Fence Stations had consistently higher total|

| weights. < Control and Thermal Stations coverled, but Thermal was always higher
(Figure 6.4-29).

O
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Station Summary

Upper Salt Creek is like Davis Island relative to live and total standing crop
of Spartina but unlike other stations. It was different than the Control
Station, for reasons unrelated to the thermal discharge,! where Spartina

-variables were concerned. $

Live weight at Lower Salt Creek was similar to, but usually lower than, at
Upper Salt Creek. Density was similar to that at Control Station and Midway.
Lower ' Salt Cteek Spartina marshes are more useful than Upper Salt Creek as

'

controls but.are not very similar to marshes at Control. No thermal effects
were evide t beyond the natural influence of the Crystal River.

The Control was similar to its neighbors relative to live plant density but
. differed from all northern stations relative to standing crop. Control had
less dead material than Thermal. Density patterne in time were regular but
values were ' lower than those at any northern station except Davis Island.
Marsh heights in June 1983 were low but much higher than thermal marshes (p
greater than .001). . Flowering was typical. This site is an imperfect control
for. physical reasons; however, it more closely resembles the Thermal Station
than either. Salt Creek Station; and it is not af fected by heated effluent.
Use of Control as a. control for Spartina assessments is therefore warranted
but can be supplemented.by data from stations north of the discharge canal.

Midway was unlike southern stations and Davis Island relative to live standing
crop but similar to other northern stations. Mean live densities were like
southern stations. Seasonally, weights at Midway were very similar to weights:O at the Thermal Station, whereas densities were comparable to values at the
Control Station. Midway resembled controle in some regards and the Thermal
Station in others. Overall it was a transitional Spartina marsh with definite

-affinities to the Thermal Station.

The Thermal Station,'was like its neighbors in standing crop bJe unlike more
distant stations. It was like Fence for live plant density but significantly
different than all other sites, and it had higher densities through the study
period than all other stations with the exception of Fence 'in 1984. Marsh
height and specific shoot weight were 1swer than any other station, as was
specific shoot weight. Flowering began during the esse period as Spartina at

. Control Stations but lasted into January 1985. Otherwise, ' Thermal Station
Spartina data were rarely intermediate. Means were usually extreme relative
to other stations, and the overall placement of Thermal Station Spartina,

~* marshes at the upper end of marshes on a gradient- of thermal response is
justified.

Thumb Island Spartina ' marshes resembled Thermal marshes in terms of live

standing crop, but densities were always lower, usually between mean counts at
Control and Thermal. The marsh was significantly taller than thermal marshes.

_
. Flowering was prolonged into December and peaked ' about 6 weeks later than
controls. Standing crop at Thumb Island was like that at Midway and Fence.'

Overall, , the Thumb Island marsh was definitely related to the marsh at
Thermal; and was different than the controls.

O- Fence was also different in standing crop from Control and Davis Island and
different in density f ton all sites but Thermal. Seasonal changes in density
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were more similar to changes at Thermal than at any other station. Marsh
height was above average but specific shoot weight was below average, like the
Thermal Station. Flowering was limited to one episode in December, like
marshes at Midway. Fence had surprising affinities to Thermal, in some cases -
more so than Thumb Island, and is the farthest station from Thermal with
evidence of thermal influence.

Davis Island was the northernmost site and closest to the influences of the
barge canal and Withlacoochee River. While different in all respects from
southern stations, including controls, it is an accurate representative of
low salinity, nonthermal marshes and helped to align Fence with the Thermal
Station.

Juncus Trends and Patterns

Two way analyses of variance were conducted using live standing crop and live
plant density as de pendent variables and time and station as independent
variables. The analyses were performed using all data for Juncus only in
Juncus marshes and again for Juncus and Spartina combined, where they occurred
together in Juncus marshes. Saspling periods and stations contributed

,

significantly to observed variance in all analyses of live data and some of
the combined data bases (Table 6.4-7). Consequently, network diagrams were
made for differences at 0.05 probability level, using Tukey's Standardized

; Range Test.

Live Standing Crop

Figure 6.4-30 illustrates station differences for data compiled across all
sampling periods. For the study as a whole, live Juncus weights at Control
and Thermal Stations were significantly different than one another and all
other stations. Midway was like Thumb Island and Fence among centrally
located stations, and Salt Creek Stations were alike among distantly located
sites. Overall, stations were more similar for Juncus live weight than for
Spartina live weight. There were no significant differences in live Juncus
weight between sampling periods (averaged across stations), implying a lack
of seasonality in this paraseter. Scrutiny of Figure 6.4-31 reveals that |

; seasonality is not strong but that weights at Upper and Lower Salt Creek and
| Control were low in winter, weights at Midway, Thermal, and Thtssb Island were
i relatively constant af ter September, and weights at Fence peaked in winter.
| There was considerable overlap of means and variances, but Control and Thermal
; Stations bracketed most station data as the respective maxima and minima

(e.g., other station data were intermediate). Patterns of Juncus live weight
therefore differ completely from Spartina patterns by lacking seasonality and
by the control weights for Juncus exceeding thermal weights, whereas thermal >

Spartina outweighs its control (compare to Figure 6.4-14).

About one in two sites within Junc'un marshes at the 8 stations were intermixed
~

with varying amounts of Spartina. Analyaes were repeated using Spartina
weights to assess their effect on the outcome of station comparisons (Figure
6.4-32). Effects were significan't, unlike the case where Juncus was added to
Spartina. Midway became different from all stations except Thermal and Thumb
Island, and Thermal became similar to neighboring stations. Moreover,
several differences between sampling periods becase significant (Figure 6.4-
33). Opposite times in the growing season differed, although overall

s
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j

. seasonality was not enhanced (Figure 6.4-34). Although comparisons of live
standing crop in Juncus marshes near Crystal River were affected by the
inclusion of other species, overall relationships were less affected. For,

t
example, Figure 6.4-35 illustrates mean live standing crop of all species at
Control Station and Thermal Station. Compared to Figure 6.4-34, (a) Control

- was still greater than Thermal; (b) their covariance was the same; and (c),

i -several mean differences were significant.
!
'

Live Shoot Density

goth time and station were significant as independent variables in the
analysis of shoot density (Table 6.4-7). Figure 6.4-36 illustrates station<

differences for data compiled across all sampling periods. As in the case of
Spartina density, the network is different than Figure 6.4-30, meaning that.

weight and density were separate indices of condition. The data indicate a
. gradient in shoot density since as control stations differ from Thumb Island,,

Fence, and Davis Island but not one another, and all neighboring stations were
alike.- Stations were more alike with regard to Juncus density than Spartina<

density (Figure 6.4-16).
.

The network of live density means during each period (stations combined) is
shown in Figure 6.4-37 and illustrates that- May and June 1984 differed from
1983 but that seasonality in shoot density was not pronounced. In fact,
densities at a11 ' stations were aseasonal but trended upward into 1984,
accounting for the distinction in May-June of that year (Figure 6.4-38). The

. suggestion of latitudinal gradients in live density was confirmed by Figure.-

6.4-38 because southern stations had consistently higher counts than northern
! - ones and central stations had intermediate counts.

' Addition of Spartina densities to Juncus densities affected station and time
. - networks (Figure 6.4-39 and 6.4-40, _ respectively) but had negligible ef fects
"

on trende depicted : in Figure 6.4-38. Addition of Spartina made stations, ~

between Midway and the Fence more distinctive but the apparent difference of
Control and Thermal Station must be regarded as an artifact (Figure 6.4-41).

,

!

Spartina counts' reversed the network of differences between time periods,
which was consistent 'with the high densities of Spartina at the end of the

'

growing season. ~ Overall, data indicate a latitudinal gradient in Juncus shoot .

density compared to a gradient in Spartina density which corresponds to the,

? -thermal. gradient between stations. Addition of Spartina counts distinguishes
central Juncus stations from distant ones for reasons attributable to
Spartina seasonality.

,

I Marsh Heiaht

: At least 100 shoots were collected from each station in June 1984 and
measured.. Rasults are shown in Figure 6.4-42. The' inset shows that all but 4
comparisons were ' significantly different. Live Juncus at Thermal' was4

significantly shorter than at all other marshes. Thumb Island was similar to
Midway and both were similar to . Salt Creek marshes. Relative to Thermal,
there was a trend both north and south of increasing height to a maximum,
followed by lower marshes. '4idway and Thumb Island were transitional between
Thermal-and distant stationi In these respects the height of Juncus marsh

, _ O- was related better to distan6e from Thermal than Spartina marsh heights.
.

|

'
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Shoot Weight

. Because mean Juncus height in June 1984 was significantly different, weight
and density data were used to assess variation in weight per unit length
(Table 6.4-8) . Mean weight per centimeter of live Juncus shoot ranged from
(0.015 to 0.021 g), a smaller amount than observed for Spartina. As expected,
ranking of stations by shoot weight and standardized shoot weight did not
cause large differences. Shoot weight in Juncus does not need standardizing
to compare stations, as was done in Figure 6.4-43. As in Figure 6.4-34 (live
standing crop), Control and Thermal bracketed most other data. Midway and
Thumb Island were clearly intemediate, and Fence covaried as Themal but was
more- like Control than other stations. This condition index indicates
affinity of Themal to its nearest neighbors (Midway and Thumb Island) but not
to Fence or the Control.

Reproduction

The incidence of flowering was continual at low levels in control marshes and
at Fence and Davis Island. Flowering at the Thermal Station was low and
limited to May-June, with no flowering f rom July-March. Midway flowered in
September and May at low levels and Thumb Island flowered until September
(Figure 6.4-44). Overall, Juncus flowered more often but at lower levels than
Spartina.

Live and Dead Standing Crop and Density

Standing crop of dead Juncus was lowest in December and highest in January-
February with a gradual decline during the growing season. Standing crop of
dead Juncus followed the same pattern as Spartina dead weight (Figure 6.4-23),

considerably 'less for Juncus.but total range and monthly changes were
Between station differences in dead Juncus standing crop were low.

Two way ANOVA were made on total standing crop and density of Juncus, both
with and without intermixed species (Table 6.4-7). Time was not a significant
source of variance for total standing crop of Juncus. This result is
consistent with the non-seasonal aspect of live standing crop, and differs
from Spartina for the same reason. Addition of dead weights did affect Juncus
station differences whereas Spartina networks were unaffected.

Station differences are given in Figure 6.4-45, which resembles Figure 6.4-30
except for the distinction of Davis Island. Comparing Figure 6.4-46 to Figure
6.4-31 reveals a dampening of station variation by the addition of dead
weights but seintera.nce of each station's relation to other stations.
Overall, station relationships were not affected by consideration of dead

#material.

Station differences were affected by addition of Spartina total weights,
which was an expected result given the degree of intermixing (Figure 6.4-47).
This network dep,1 cts station similarity for total standing crop of intermixed
mars hes . Midway, Thermal and Thumb Island Stations were similar to one
another but unlike more distant stations. The nature of this difference is
illustrated in Figure 6.4-48. Total combined standing crop of Juncus marshes -

was significantly greater at the Control Station than at the Thermal Station
during the 1983 and 1984 growing seasons, even when intermixing by Spartina
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was considered.
~

Thermal enhancement of intermixed Spartina did not offset the
-

thermal . reduction of Juncus standing crop.

The total (Live + dead) Juncus density network is the same as Figure 6.4-36
except that Midway differs from Thumb Island, and Control differs from Thermal

jStation.- In all but one period, Control Station density was greater than
Thermal Station density (Figure 6.4-49). Thumb Island had lower total shoot
density thanL the Thermal Station, but the fact that Davis Island also had
lower shoot density provides evidence for the latitudinal gradient described
earlier. Comparison of Figures 6.4-38 and 6.4-49 also points out the role of,

dead Juncus in establishing a seasonal cycle in shoot abundance,.with maxima
in summer and minima in December and January. It follows from these findings
that total shoot -density was a meaningful index of Juncus marsh condition;
that station differences occurred; and that, relative to thermal effects, '

* total density was lower at stations nearer the discharge canal than at more
distant stations.

5

Station Summary

Upper Salt Creek resembled most stations in live standing crop and densities
of Juncus, but not the Control or Thermal Stations. It also dif fered from
Thermal, but not Control, with respect to live standing crop and densities.
Marsh height was average and flowering was typical. Intermixing was common in
Upper Salt Creek so combined . Juncus and Spartina data were above average.
Overall, Upper Seit Creek was a vigorous Juncus marsh more similar to Lower
Salt Creek than to Control, but it could be compared to Davis Island, where
salinities were also law.

Lower Salt Creek was like Upper Salt Creek for live weight and like the other
controls for density. It was consistently different than Thermal and Thumb
Island relative to these parameters Lower Salt Creek had tall Juncus and
typical flowering, and was structurally more like' northern ' stations than
Control Station.

Control was significantly different from northern stations with regard to all
measures of, standing crop and usually bracketed standing crop at other
stations as an upper limit. Standing crop but not density was significantly

-greater at Control than Thermal during the growing season. Marsh height and
'

shoot weight were above average and flowering was typical.

Midway was like Thumb Island with respect to all measures of standing crop but
had higher values than the Thermal Station, at times significantly so. It was
usually different than Control and the Fence Station. In both weight and

g density,' Midway ~ was average, betweep - Control and Thermal. The ' marsh wast '

shorter than at Control but taller than at Thermal; it was not significantly
different in height than Thumb Island. It was also intermediate between
Control and Thermal with respect to shoot weight ' and ' the cessation of
flowering in 1983. Overall, Midway was a thermally affected station relative
to structural measures of condition in Juncus, but was affected less than

-q Thumb Island when both were compared to the Thermal Station.

The Thermal Station differed from Upper and Lower Salt Creek and Control in
most comparisons and from at least two of the sites in all comparisons. The
significance of its d1fferences from neighboring stations ' depended upon

,
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whether dead Juncus and Spartina was included. Standing crop differed most g <

from Control during the growing season. Marsh height and shoot density were W
lower at Thermal than at any other station and flowering was reduced to the
greatest extent. Conditions at the Thermal Station were extreme in all
comparisons and must be attributed to the influence of thermal enrichment.

Thumb Island always differed from Control. With respect to standing crop and
density, it was like Thermal and of ten covaried in the same manner. The

,

af finity of Thumb Island to Fence depended on whether dead material or any |^
Spartina was included. Juncus height was lower at Thumb Island than at any
other station but the Thermal Station, and flowering patterns resembled those

~

at Midway. Overall, conditions in Juncus at Thumb Island resembled
conditions at the Thermal Station more than at any other station, and the
station should be included as a thermally influenced station.

The Fence differed significantly from the Thermal Station relative to any form '

of standing crop. Values of standing crop were lower than values at Control,
and Fence differed from Control in density when Spartina was excluded. Weight -

trends at Fence were out of phase with other stations and density trends were
~

more erratic than average. Marsh height and shoot weight at the Fence were _

higher than elsewhere; flowering was typical.

Davis Island bore no consistent relationship to any station for standing crop
but was lower than average or lowest in shoot density. Perhaps the most
interesting feature of Davis Island was its similarity to Thermal, Thumb
Island, and Fence Stations and difference from controls or midway when only
Juncus was considered, and the reverse (similarity to controls) when Spartina
was added to the comparison. This result was due to intermixing in Juncus
marshes north of the intake canal and the complicating influence of the
Withlacoochee River.

Burrow Density Trends and Patterns

An analysis of variance was performed on burrow density data for all stations
and sampling periods (Table 6.4-9). Time, station, marsh type and live weight
ofplantmaterialweresignificantsourcesofvaristjoninburrowdensities. *(N = 948) compared to
Average burrow density in Juncus marshes was139/m{58/m947). Because thisburrow density in Spartina marshes of (N =

difference was highly significant, the remaining data are presented for
Spartina and Juncus separately. The network of significant differences -

between overall station means is shown in Figure 6.4-50. The Thermal Station
was different than distant stations, other char. the Control. Thumb Island was
different from all stations but the Thermal Station. Trends through time
showed more definite patterne (Figure 6.4-51). Samples taken in 1983 differed
from one another and from 1984 samples, whereas 1984 samples were similar to
one another but different from those taken in 1983. This pattern suggests a
seasonal trend in which changes through time were more rapid in 1983 than in
1984. As Figure 6.4-52 illustrates, seasonality was proncunced for burrow
densities in Spartina marshes. Overall, density increased through the
Spartina growing season and peaked in October when sea level was highest. '

Average densities were lowest from December to February and trended gradually
upward in most cases, accounting for the pattern depicted in Figure 6.4-51. .

Compared to the Thermal Station, Midway and Thumb Island were most similar.

$
.
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Station differences in Juncus marshes are depicted in Figure 6.4-53 and very
,

closely resemble the network shown in Figure 6.4-50, except that the Thermal
Station became different than the Control Station, and Midway differed from

~ the Fence. - Burrow densities varied between stations in a manner not dependent
upon marsh type. Comparison of Figures 6.4-54 and 6.4-51, which Figure 6.4-54,
resembles in essential elements, leads to the conclusion that seasonal
patterns in burrow density were also independent of marsh type. As in Figure
6.4-51, 1983 samples in Figure 6.4-54 differ from one another and from 1984
periods, whereas 1984 sampling times are like one another but different than
1983 sampling periods. Seasonality suggested by Figure 6.4-54 is

demonstrated in Figure 6.4-55. Figure 6.4-55 and 6.4-52 are similar insofar
as maximum densities occurred in October and ministas densities occurred in

. January.- The rate of density increases during the first half of 1984 was
greater in Juncus marshes than in Spartina marshes. Thumb Island and the
Fence exhibited a close covariance in Juncus marshes, and both had higher
densities for most periods relative to the Thermal Station. Thus, burrow
densities and Juncus marshes at Thumb Island and the Fence showed a greater

response relative to the Thermal Station than did burrow densities in Spartina
marshes at those two stations. Distant stations had low burrow densities
compared to the Thermal Station, and Lower Salt Creek and Control had average
densities with reduced seasonality.

Overall, burrow-densities in Juncus marshes were better indicators of station
differences ' than burrow densities in Spartina marshes. Elevation and the
patecrn of burrow seasonality in Juncus marshes is attributed to annual
variation in sea level which affects the Juncus marshes considerably more than

- Spartina marshes growing' at lower elevation. Station differences in burrow
density within Juncus marshes can be interpreted relative to thermal effecte
with greater confidence due in part to the tidal sorting of thermal 1 isds. No
useful patterns were found in plots of Spartina or Juncus live star tng crop
against burrow count when station means or means per sampling pertods were
used, except for an affinity in the covariance of live Spartina weights and
burrow count between the Thermal and Thumb Island Stations, and between Midway
and the Fence relative to Upper and Lower Salt Creek and Davis Island.

Littorina Density Patterns and Trends

Littorina density data are sumanarised in Table 6.4-10. Periwinkles were more
abundant in Spartina marshes than Juncus marshes, and the Fence Spartina marsh
supported very high densities throughout the year. 'In the Spartina marshes,
Midway had above average densities and Thermal densities were below average,
like Lower Salt. Creek. Mean densities for Midway, Thermal, and Thumb Island
Stations were greater than means for Salt Creek and Control Stations in every
quarter but spring 1984. Overall, thermally related effects on Littorina
density in Spartina marshes were erratic and stimulatory if present at all.

Littorina density in Juncus marshes was considerably lower than in Spartina
marshes except at Thumb Island. Fence Juncus had very few periwinkles, in
contrast to high densities in Spartina_ marshes at that station. Mean density
:of Littorina in southern stations was not -significantly greater than

,

densities at stations with other indications of thermal influence.. #

o
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Epiflora Patterns and Trend

Too few shoots of either marsh species were collected for meaningful
intepretation, other than to mention that no algae were reported from thermal
or Thumb Island Stations. The shoreline between Thermal and Fence Stations
was inspected in June 1984 for evidence of macroflora. None was found south
of the Fence. The only attached epiflora found in this segment was
filamentous blue-green algae. Information on epiphytes within the marsh
interior was not collected.

6.4.3 Impact Assessment

Introduction
.

Studies conducted both before and af ter construction of Unit 3 at Crystal
River have demonstrated long term differences in the structure of Spartina and
Juncus marshes near the point of discharge and at a site south of the intake
canal. In studies conducted between 1974 and 1981, the relationship of marsh
structure and productivity was documented, and monitoring programs thereaf ter
focused on trends and patterns of particular structural features shown to be
useful measures of marsh condition.

The historical Thermal and Control Sites differ with regard to exposure and

salinity and probably elevation. New stations in Salt Creek do not
appreciably resemble Control and will not be considered further. Stations
between Midway and Fence represent approximately comparable marshes along a
gradient of temperature and salinity. Davis Island was within the regular

influence of the Withlacoochee River.

Thermal data generated in this study for temperatures in the salt marsh
represent the first such information since operation of Unit 3. Plume effects
were evident in winter and in summer. Winter temperatures at Thermal, Thumb
Island, and Fence Stations were different than control temperatures. In the
summer, temperatures at Midway, Thermal, and Thumb Island Stations were above
background levels. Thus, possible thermal ef fects were evaluated at Midway,
Thermal, Thumb Island, and Fence.

Spartina

Data from Midway, Thumb Island, and the Fence Stations were compared to the
Thermal Station with respect to standing crop, density, height, shoot weight,
and flowering (Table 6.4-11). Midway resembled the Thermal Station and
differed from control stations with regard to standing crop and flowering
patterns. Thumb Island standing crop snd flowering were affected the same
way, but values of live density and shoot weight were transitional between

~

those of the Thermal Station and those at control stations. It is interesting

that Fence marsh heights showed no effect and in this respect were similar to
Midway and Thumb Island, but other parasaters resembled the Thermal Station
more than Thumb Island. Fence Juncus marshes did not exhibit similarities to
Thermal marshes equal to those in Spartina.

Studies in Spartina marshes north of the intake canal reveal similarities g
among Thermal and adjacent stations. Effects were noticeable more to the W
north at Thumb Island and the Fence than to the south at Midway. The linear
shoreline affected by thermal effluent extends northward to a point near the
Fence, on Luttrell Island.
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-Juncus

Relative to the Thermal Station, Midway standing crop was different with
regard to trende but the values were similar (Table 6.4-11).; Live densities4

at Midway were transitional between Control and Thermal Stat' ions, but total
densities were higher than those at the Thermal Station. Marsh height was low
and, shoot weight was' higher than at the Thermal Station, but trends through, ;

time were synchronous. Flowering was reduced, similar to that at Thumb
Island.' Thumb Island had a live standing crop trend similar to that at the'

Thermal. Station in 1983. Total density was not like that at the Control
Station. Marsh height was low and intermediate between that at Thermal and

;i' Fence Stations. Flowering was reduced, not as much as at the Thermal Station
but-similar to that observed at Midway. Fence live' standing crop vas high,
not at'all like that at the Thermal Station. Live densities at Fence. were
like that at Thumb Island and Davis Island, whereas total densities were
similar to Thumb Island and lower than Thermal.

,

Reference was made in preceding sections to the apparent gradient 'in live
shoot densities .within Juncus marshes which corresponded to a latitudinal

i

gradient. No difference in this_ parameter other than the latitudinal gradient |
could be detected. Comparisons summarised by Table 6.4-11 were based on-total
densities. Overall, 'Juncus marshes at the Thermal Station exhibited
structural characteristics consistent with those observed in previous.
studies, - and the Thermal Station is therefore - classified as . a thermally
affected station. Flowering in Juncus marshes at Midway was affected, and in
this regard the Juncus and Spartina . marshes there were similar. Other
. parameters for Juncus varied laconsistently with Spartina parameters, but it'

appears that Midway was thermally affected.
' '

'Juncus marshes at Thumb Island closely resembled those at the Thermal Station,
whereas marshes at the Fence exhibited no theresi effects. Juncus marshes at
Midway, therefore, are intermediate in terms of thermal impact between Thumb .

Island and the Fence. Thumb Island structural features all showed similarity
to those at the Thermal Station, although the extent of standing crop response '

~ ~ as great.
-

In contrast,' no similarities in standing crop, height,was not

- shoot weight, or flowering could be seen at the Fence and only total densities
seemed affected. Overall, Fence Juncus marshes did not seen affected by
' thermal effluent.

Elevation differences in Spartina and Juncus marshes at the Fence may be
responsible for the differential results of this study. Spartina marshes are
exposed to the water colsen for a longer period of time than the higher Juncus
marshes.- Since' heated watecs accumulate in the northern portion of Crystti

g Bay and move northward on flood tides, it is possible that Spartina marshes at
|Fence were affected differently than Juncus marshes. The same explanation

would not apply to effects observed in the Spartina marshes of Thumb Island.
The evidence generated by this study for structural features of Juncus marshes
is consistent with the finding for Spartina marshes that thermal effects are ,

;
evident - at Midway in Rocky Cove. Juncus marshes at . Thumb Island were
definitely affected, but the transition between affected and unaffected

,

marshes is located between Thumb Island and Luttrell Island. This delineation
of impact applies only to the marshes fringing the coast and not to the marsh
interior.

LO
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TABLE 6.4-1

SALT MARSH STATION DESCR1? TION

Approx. Elevation Thickness
of Marsh Floc,r of Avg. Summer

em above MLW Marsh Floar, Ht, cm

Station Name .a-sec t _ Spartina Juncus a Horizon * Spartina Juncus

1 Upper Salt Creek Sheltered well-scourei creek, steep 118 116 1.5(+0.9) 135 88 140
banks; near haammocks

2 Lower Salt Creek Spartins sites exposed, Juncus 49 Si2 1.0(20.3) 140 91 140
sheltered; mild banks, much

Distichth.
3 Control Sheltered to north by intake canal 106 122 1.0(10.3) 180 e.' 171

levee, exposed to west; .drif t algae
seasonally abundant.

4 Midway Sheltered by intake & discharge 67 118 1.5(20.5) 170 98 143
canal levees; relief aff ected by
historical filling. Dee ply
incised creeks.

5 Thermal Similar to Station 1, sheltered to 76 88 1.1(11.0) 180 79 134
south by discharge canal levee, mild
relief on open shore; steep creek
banks.

6 Thumb Island Sheltered by Thumb Island; low 79 76 0.7(20.2) 180 88 140
relief across dissected marsh.

7 Fence Sheltered but subject to tidal 85 79 1.3(20.8) 180 88 171
currente; some sites on a deep
creek; haussocks nearby.

8 Davis Island Sheltered, with steep to gently 94 88 1.4(+0.6) 165 107 171
sloping banks; hammaocks nearby.

CEorizon refers to the solar are between 090 and 270 , an estimate of relative insolation potential.

O O O
- _ _



,

.

~

- Table 6.4-2 Mean water temperature at slack high tide for the period,

- August. 5-September 5,1983 at Crystal River Salt Marsh
O.Control and Thermal Sites. Data are C '

..

Control _ Thermal N
__

y _

28.3 2 3.5 34,3 + 1.9 28Days

' Nights 22.8 ,1'1.4 32.9 + 1.7 28
,

s

All times 25.0 4_ 4.9 23.6 + 1.9 56

.

,|

-

4-

e

O
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Tabic 6.4-3 Mean water temperature at slack high water near Crystal River,
August 6-15, 1983.

3 4 5 6 7 8

Value, C .Co n t r_o_1 Midway Thermal Thumb Island Fence Davis Island

Day Mean 28.1 29.3 33.9 32.4 28.4 28.0

Sd 3.1 2.1 1.8 3.7 2.8 0.9

N 10 10 10 10 10 10

Night Mean 23.8 24.9 33.3 23.6 24.5 25.0

Sd 1.5 1.1 0.7 1.6 2.3 1.7

N 10 10 10 10 10 10

Overall Mean 25.9 27.1 33.6 28.0 26.5 26.5

Sd 3.2 2.8 1.4 5.3 3.2 2.0

N 20 10 20 20 20 20

e

i

!
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Table 6.4-4 Thennal characteristics of salt marsh stations.

Temperature Range, C

..
Winter Summer

Station. (December-February) - (June-Augustl

- 1. Upper Salt Creek >14.0 <30.0

- 2. Lower Salt Creek >14.0 <30.0

3. Control 13.5-14.0 <30.0

'41 Midway- <16.0 <31.0.

5 '. Thermal >20.0 32.5

6. : Thumb Island 18.5-20.0 >31.5-

7. Fence 1 15.5-16.5 <30.0

. 8. Davis' Island <15.5 <30.0

,

'

.

'

.

.

?

:O
o .

,
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hTable 6.4-5 arenaAL um. eestts raecteune

errerateur vi.usent.r u rpartina live weight in Spartin.t marshes,

smaect or stas or swAnts utme smaast . F vatus Pa > r s.souant c.v.

emotL 19 314 et4.8848549 setee.peerttat so.e4 e. eses e.sts Se 39.17ee

moor nst uttava estate
tourne eis teet929.Somatals r ess .9t e*.s t ns

es.39777tts its.19s t a ta a
ermuscito ot As. tw 9e45923.39 59 e7

sotmCE Or IYPE I ss F v4LUE PR > f 0F TYPt att ss F valut PA > F

Ing 9 F384950.40195911 829.e4 9.seen 9 23 eele.44858950 125,39 ?.000:

SIMime I tote 94.steetilt 20.29 e.ecet 1 244434.79895182 19.98 e.690s

s pw.s t As ime 43 44:5e9.27177927 3.sa e.eest 43 44 set.attistal 3.se e.seca

ce rtesserie vas Aru tt thittlna tul.nl wel'Iht in Spartina sarshob.

Sums or stat or swmats HtAtt squang F vatus Pa > F p-souant c.v.

poort 18 291999 f .13739 394 91119.see73799 e.53 e.eest e.=35707 32.5515

rans 7e9 3:esete.asilsete 4822.e3991751 noor nst stenop utAn

49.ogastP5, 313.393stest
conettsto turAs. ess 41sests.tetst91

sotect or tvrt I ss F WAtut en > F er TYrt III si F vaLUE &# > F

t att e 55rsse.51981095 19.e5 e.seet a see7es.eets7=52 14.53 0.seen

s t a s taa 7 1738 tee.fooliste 51.93 e. cost 7 113: eat.tt1976tt $1.31 0.000s

iltassrAtival Ed 425e98.83799773 2.32 e.eest 54 .425090.e3149773 f.32 e.seet

v'.
!pirtista aivl Juncus live weight in rgartina marshes.otraictrit vAut;Mrs

sounct or sui er swAnts Ht Ari squAnt t vAtut Pa > r o.souAn t c.v.

ter,s t et 3e,0734.309es933 seist.tsistate to.se e.eest e.431733 * st.'stt

noor inst Livtcrop titare

s ente e ra 18e 929.3e9stist sess.=to43,15

45.35777235 135.59490225
Conuttito Inl AL 957 9e7234e.599695e3

sutert of ITPC & si f ALUE PR > r Or TTrt III ss F vALUE PR > f

l!!1r 31 23 3 8110.be'sisl65 1C3.32 e.ee01 11i 239949e.079e1459 te3.45 e. cost
,

s1 Allmi 7 ttfes4.9280234 to.29 e.eeel i 2 447s.79295133 39.92 4. cool

Illit eif AlltNt di 94 8 F et. t FI P '984 3.? 6 0.evel 43 4415et.21117 tee 3.54 0.eest

i

Ul* l Iha dH''I linuru's inLal weight in t: par t.ina maa r.hes.
otPtsstater vAus Ant t

smsrce of sisi or swAuts Htan swant f VALUE PR > F R.59uARE C.W.
,

tamfL el 3 % l973.42458377 92439.Ste59497 a.9e e.0001 e.436174 33.es54'

poor erst toictor trArt.

.

t ripost ett 4943 31.tsisetst sets.seet9ste s

,

71.24045997 415.57e1558e
etmettitD 1 DIAB. 968 7914784.77e083te

sounct or . 1TPC 3 SS, F VALUE PR>F DF TYPE III s$ F VALUE PR > F

e tt%51.e* It&92( 19.55 e.eest 11 sett17.17e33768 19.39 8 eest

stasime 7 atsselt.etre9?se 9s.7e e.9een y ass 9379.33:34739 es.se e.oest13nt 11 ,

IIrWasfAllife el toeget.35teelt! 3.e4 e.eest 43 9899et.35 tee 192 3.e4 e. cost

>

.
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77 Table 6.4-5 continued.
-O ;

,

.

- etPiterne van Ant s spartin. 11ve donelly in Spartina marshes.

SounCt er Sist Or Sauants tems Squant F WAtut Pa > F n.SquAna C.v.
.

ImDtL 79 195998.32969450 SMt.et999173 13.58 0.0001 0.s999ee St. sere
i

tesell - ele 19924f.el333335 134.12744342 s00f HSt tantsvt gitzt
,

s

tenetCite 10lAL 955. 249409.84187991 13.44737409 33.9ttelett

Seurtt of ' 11Pt I $$ F WALUE PA > F of ITPt Itt SS F valut Ps > F

,. : . filet '9 33909.04990e93 27.27 0.0001 9 33e91.24577909 FF.el e.Deel

SIAftes. 7 state.eledespo 84.29 0.0001 7 stete. ele t4 794 es.e7 e.eest

finsteSI At tort - ' 45 t9e91.95924009 3.98 0.0001 . 45 29451.95924809 5.4e e.eest

i

P

etPflettet vANIARLCI .Spartina total denalty in.Cpartina marshes.

SOURCE Dr SUM Or Squests tttet Squant F vALUE PS > F N. SQUARE C.W.

- terstL 19 290374.90707910 3779.34591330 10.17 0.0001 e.970202 39.1000
.'

temen. 874 - 325tS9.M144447 171.39954011 Root H54 SH0tN ttime

19.24944537 So.Setstrin
-p _ .COSetCite 10fAL 955 ,423428,99479977

-SousCE- of 1TPE I SS F WALut PA > F of TYPE !!! SS F WALW PR > F'

Tint- 4 4teil.48841749 - 30.04 . e.0001 9 42593.87798323 18.13 0.0401
,

Statten -7 '194t50.t4535354 49.35 e.0001 1 179999.44738517. 49.24 e.0008

- . - , TirtteSTAll0H 43 55051.M 13tl44 f.35 e.0001 43 S$e51.M13Bl44 2.35 0.0001

M[
'

:

. ptPteetHf WAe AcLtt 'spartin.i azul Juncus llwo density in Spartina marshes.

- SousCE . pr Sun Or Somets terma Squant F WALut Pa>F- e.Souant C.W.

Hoctt -
" et 19773e.e5977731 te23.9Psge94 33.9e e.seet e.ss33sf 39.9597

~tenen e 74 - 339297.4333'3333 134.11744348 p00t HSt LIvtStre titme

j.- COnetC7te 101AL-' 957'- 244904.4938 tees tl.447374e9 33.eSee375e
. 1

t

ScueCE - Dr - Ivrt I SS F vatut Pe > F of TYPt III SS F. valut PR > F

11HC- - 11 397e4.59903144 - 23.05 0.0001 11 342t4.42009:14 P9.19 0.0001 .'

SAtlerf 7 02I00.08040554 e4 to e.0401 7 efete.elet4 F94 ed.e7 e.0001
..

. TJuteStA13m4 - 43 19051.95974009 - 3.98 0.0004 43 39e51.959240e9 3.4s e. sees
" -

~ Sgwartina and Juncus' total dens 1ty Ira Spartina pershes.i DtPitettet VAntAOLg:

.AluuCE of 1 SWH Or SquANf3 ' lital Seuant f VALUE PN > F N.Squa#t C.V.
*

- .
81 - '204905.99245919 .3592.09041979 e.41 0.00e1 . e.99t#IF ; 35.3573

1 HootL - .

4 - 1980It 800 . 34t170.0e333333 411.54400379 - N00f et3E 707Dtti PatM4

,

'COBetC7to 101AL: 941- . 499004.e2590753 20.28700954 S t.37733ees
-

JS0Wirtt = _ . Df - 1TPt I SS - F WALUt ' . PR > F - Dr TYPE !!! SS F WALUE - Pe > F
+

' TIME- 11 .' S4144.00723758 12.45 _ e.0001 11 57890.4 F99 3 fe9 12.79 e.0003 -

Stall 0H '. I 17e731.90229147 St.te 0.0003 7 170731.4ett9147 59.24 e.0001 -

. ' O' t 11HieSIAll0H: 43 ' 5984f.4558tSee 2.31 0.0001 43 59007.45312500 t.31' O.000t
' >s

y

s

s
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Table 6. 4- 6. Shoot weight and specific weight of Spartina in

June 1984. Weights in grams and grams /cm, respectively.

Shoot Specific Shoot
Station Weight Rank Weight Rank

1 3.8 5 .035 7

2 3.7 7 .038 6

3 5.0 2 .055 2

4 6.2 1 .059 1

5 2.9 8 .033 8

6 4.7 3 .047 3

7 3.8 6 .039 - 5

8 4.7 4 .044 4

hi
Note: shoot- average weight in grams of individual shoots

specific shoot- grams per centimeter of shoot

>

0

-
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Talile 6.4-7 cont.inued.

gOt r. te . n. V. . M,. t . , , , , , , , , , , , n V ,, ,i. .,,,, i , , i , i ,,,,, ,, ,, e,. . c. i . .. .
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Cl*8sitit tl luf at. 944 19999:4.9323$t81
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181E e9f At itet aB 48Pete.ft998479 3.93 0.e175 43 lite 34.8 999 8 8 3 3 8.93 0.e815

e
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s pemt e47 pflfffs.9ttiffre 3364.94049589 flout ligt

St.2 509e413 198.ee9494tS
taNenttite telM 994 39'se494.es1994se
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3GatC E lif Btrt 1 53 F WAl.Ut l'N > F or 1Yt'C til 51 F VALUE re > F

t itet t t a l e .e'is t a?t s 7.ve 0.seet t list.552stf90 9.09 e.geel
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Table 6.4-8. Shoot weight and specific weight of Juncus in June

1984. Weights in grams and grams /cm, respectively.

Shoot Specific Shoot
Station Weight Rank Weight Rank-

1 2.2 7 .015 8

2 2.3 6 .015 7

3 3.2 2 .019 2

4 2.5 5 .016 5

5 1.9 8 .015 6

6 2.7 4 .018 3

7 3.6 1 .021 1
;i

'8 2.8 3 .017 4

O;

Note: shoot- average weight in grams of individual shoots
specific shoot- grams per centimeter of shoot'

.

%

h

.) g

,.

-

; . |O

.

*



Table 6.4-9 Analysis of Variance for Burrow Density.

,

,

'

GEti!RAL L1tiEAR llCDELS PRCCEDURE

DEPEtt0EtiT VARIABLE: DEtt

SCURCE DF SUtiCISQUARES ttEAtt SQUARE F VALUE PR > F R-SQUAR E C.V.~

ItCOEL 82 3431689.52838145 41849.87229733 15.52 0.0001 0.412554 34.9042

ERRC.1 1812 4086412.62729137 2696.72893338 ROOT 115E CEtt itEAtt

51.93003803 148.77889182
CCARECTED TOTAL 1894 8318162.35567283

-

50UaCE OF TYPE I SS F VALUE PR > F DF TYPE III SS F VALUE PR > F

TIttE 9 1666421.99675243 68.66 0.0001 9 1363308.45252755 56.17 0.0001

STATI0tt 7 675192.94917944 35.77 0.0001 7 665123.9772'1805 35.23 0.0001
1 5'l376.511586099 20.16 0.0001

TYPE 1 169628.75299051i 62.90 0.0001 , '

TriOLIVE 1 6820.92469851 2.53 0.1119 1 77t:6.23212453 2.87 0.0903

TitTLIvE 1 3307s.73361870 12.27 0.000s 1 24104.05260428 0.94 0.0028
5.18 0.0001

TIttE STATI0tt 63 880549.17114178 5.18 0.00b1 63 8805169.17114178 -

.
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''') ' Table 6.4-10. Littorina density in Spartina and Juncus marshesb'. near Crystal River.
Ly:

A. -Spartina

2
Littorina Density, No./m at Station

'

_ , , _

- Quarter 1 2 3 4 5 6 7 8

II 1983 5.2 4.3 0 6.0 11.3 3.6 54.3 4.3

III-1983 6.0 0- 0.6 15.3 0 1.0 61.6 7.0

IV'1983-1984 -1.7 0 0.3 3.6 0 2.0- 33.0 3.0

-I 1984 3.6 0.6 1.0 10.3 3.3 0.6 44.8 1.6

II 1984 3.6 45.6 0.6 .10.3 0 1.3 32.6 1.0

.

B.'Juncus-

| Quarter 1 2- _, j[__ _4' 5 6 7 8

II 1983- 1.0 7.6 0.6 0.6 11.3 2.6 1.0 5.6

III 1983 1.0 2.3 0 0.3 0 0.6 0 8.0

-IV 1983-1984 2.0 1.6 0 0.3 - 1.6 1.3- 0 0.6

1.6 1.3 0.3 0.3 0 0 1.0I 1984- 2.0 0
.

Ll''/:T II'1984 1.3 1.6 1.0 1.6 1.3 2.0 0 0.6
\-- ;

,

,
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Table 6.4-11. Sumary of impacts at Stations 4-7. g

l'arameter
-

- p___ _
STATION
5 6 7

Syartina

Standing Crop Thermal Thermal Thermal Thermal

Live Density No effect Thermal Transitional Thermal
lleight No effect Thermal No effect Nc effect
Shoot Weight No effect Thermal Transitional Thermal

flowering Thermal Thermal Thernial Thermal

Juncus

Standing Crop No ef fect Thermal Transitional No effect
Total Density No effect Thermal Thermal Transitional
lleight Transitional Thermal Thermal No effect
Shoot Weight Transitional Thermal Thermal No effect

Noeffect'hFlowering Thermal Thermal Thermal

,

x
:

O

.



!
. .

!,.
~

? _

fj - - j

i,

.
EXPLANATION''

f-

~ -
pland limit' u

' of salt marsh

| +g ,* sa'ic marsh
-

.

| .h ;| c ', ster reef
%

\ .ss
>

hf.W
' *:' * !.=. f[-

a

Y[e
o*

.
O

O
|

I
!
|
l

m

.

!.

~

l-
.



_ _ . . . _ . . .

E

l

*^.
-

I
s, , -a: -

Wit * *~-T '
'

,) d ' '

- - - - . -

ps% - -{$ $' 's
%y _ ;;9*.:-f |% ' ' $n

'V i % c-. :
1

,V , >.*
1 9$*# [ M ip/ y 4,

. ,, ,
J 8 t

'Q ' en. i
9 VDan .

~
,cp ~ -2 - g.E *':
,= . , , i . . . - o..

e , ~ x- 1
?> i'

=

Also AvaIIable Ons

gs E- J Aperture Card, s
gr.. ,

,

- ., s =

s- .

4'-:e_. ,
, . '

' -
,
=

'

', TI -i

a f ..
|%'..,

,,
" " ''

APERTUltE'
4:3 *w

i \',

:: % w CARD
..-

3'p- ,

2 *e- ?
g

]g_ Dog pk Gap '" 6
*."

g

=a --
, t

h ''

!
3
t3 Plant

T g
- sit.s_ ,, _ s ,% v

,M ! O.- - - '

_

'} intake canal | _ _ g.r 3
st A Q1 ! .'f - ' !

'$ . .J
- |, ,@@p{E.g

g

% e 2? .'
ty ; ,3 , e .~ . -

' ~a

3j m! " h j sh .--+ a Posn.. , ,

'i!!!i ]?) M is ,
- t . at

g.ffI' h-

| .

$f;g- .; _ . .
- 9...

_
,

g';::hdhs-.

M:,,?b.$Y

S, h;g
/ ~!.jiy./

.
..

e e

[= hs

FIGURE 6.4-1.
'

f,

*. jppf' CONTROL (1-3) AND THERMAL
l' ' (4-8) MARSHES,

jg[y# y CRYSTAL RIVER 316 STUDIES -

is ,' FLORIDA POWER CORPORATIONn
tsb '

I 8502120246 -// d. _ . _ _



-_

. . .

.
-_.

.- .:
<

.

.,s . . . ..,

.

N...

.
..

.- n
~

..;,..

. . .. .
.

..
.

. .. . ... .. . .

.. - . . . ' .
: ~ :.-, ... . .. .. . . . .

: . .:,c.
.

. , n ..
.......\.L .

.;:-
-

..
.. .

. q - : .. .
-

.: ...
.

. , .
.,

..
l ... . . . . . .

-

.Q. <> ?:
.

. - . . . .

, " . .

-
-

|
..

.. ..~ .:.

..

. . . .
.. ....,

.
.. .. . . ., .

.. . .. ..
.

...
. .. :-.. ; . . . .

.

.. .
- . .- .;:: .

-
. . . .

.
.s .

b..
.

.. . ..
.

: 7 -
...-

, . - .
.

-

. S4
'

.s. - .

. <.. .... .... ..
. .. - *- .

. . :
-

J4 - .. . . . S1 /.'
.q . . -

3.--
e, .

,X. . , _ .
.

....
_ _ . ... - .,,.u . ; .,; . . ., . ..

..,.;=.=
: '. '

'

..:. _J3 ,. . ';, :-
..

. . z :...
s . g. , . .

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

* *.
., . * ..

, ,

. . . . . .. - . .. . :. , ., ....v .

'
,

. . _ . .. . . .: .,. . , . . . . .
. .

' . 'a < < ;. ; 's J2 .. . ?; .. .: .... .; ,.

-

. . . . .
_

.

. .. . . .,. . .. . .. .

. .; ...
-... . .. .

., .
- - .. : :

.;.,. :... . . :.

-.Gtg . . . . .
.... .

. .r - .

.

.
. .

. - . . .y . , . . . .
: . .... .. .

. . . . > . . . . , .
.

. .

. . .

. ..
-

. ..
.g . , . . . .- .

.cp s. .. . .e.

:
.

.

.
=~

; ,:.. . . ..f
.

.
.

- . .: .;. ..
... .

. ... .

'

,4.4y;' '

.'y , ;; ,:* s .* - a .
*

,

.q ,.,
. ,.

.
.

. ..
. .

..

STATION 1; UPPER SALT CREEK

S= Spartina = Site location
J = Juncus Q = Denotes thermograpli

FIGURE 6.4-2

O STATION 1
MARSII SITES
CRYSTAL RIVER 316 STUI)IIm
FLORIDA POWER CORI'OHATION

Ak ;
, - - - - -, - - -..-,--,--..-..-..-ana. - ,--...n.,,.

.
-..,.,s..w,,,,n,.e,..,,,c.-mm,, _----.,,--n-,.



. -

^ ' '

N !.
r '.a

,' -

. . .

..
. , . . . .

... -....

u . .eu. , , , - - . g... - -

-

< :.t. .

,.
. ..

:. .
.- .

.
. --.. ,: . , .

. ,,
.. .

...
. . , . .

.;..

. .
.t ..

.

..
.

..

,- . . . . .
'~-

< - .a-

:~
*

.
- |:. .

..
..

. ' . - ..'
i:. |'

.
.

... .. . .
,

.

. . . ..
? .

.

. . .
.!-
'-:

,
._

'

?.? .c - .

? .
.

h...'*%:'.' .- ...H....
- -

. . .i .

,_
,

Creek
Salt -

.!*. .

... .

' S1 ' .. . . -i

F' B G.:
, .

J2
.

-

.

i-
h.

.J3
-

i.: ".
_

J4
.

;-
..g-
.

.-
,.

-s

STATION 2: LOWER SALT CREEK

S = Spartina {=Sitelocation
J = Juncus Q=Denotesthermograph

FIGURE 6.4-3
STATION 2
MARSH SITES
CRYSTAL RIVER 316 STUDIES
FLORIDA POWER CORPORATION

.

i

L d



_ s _. ._ m m . . _ _. _ _ . .- _ _ _

"
**

*
*

.
,, ..

1 :

.

,.
4

.' .- .. . . .

.! :-... .. -
..-..

.
.

? , ,

. . ' ..*o. . .. ..
.. * . . . .

.. : . * -v. . . . ,,

. . . .: . . ' * f.
.

*
* ..

,
. .g. .

*

, , . . .* *r?.''''"1*
' . . ,e '. t,0 *,,'.,..i' , .

*,e.
*

, ,

.'* . . * ' . '

,. " ,,.*

' . .- ..:,.
..

.

- ,

,

. *

. . *r .. . . '.

> . '

'' .'::,,|:. ).: --canal ...,,,,yo . ..

. . . . . , __
. .

* * -
,,.;.

; T.'s'..
.

p .

:yt 1. i , ,,. J
*

*"
. ** <

. .

. . g F'. ,, s . "

* ..

* . . . . |, . . .>

,e. . ...,,.,.t,.s?. .

:j;;.: ; *
. .. .

,.

''

}' ' ' .

,

s:.;: g..
. , -

. . . . -

a s1
y [s_a],a

.. -.

[_ .
*. *

. . . , . .

*

.f.,,. , ..
> ...s. . ' * .

.s .

' .',* % :s. *
-

,

...

..

i .
:'.*; ,. .<

,, . . ,

:
k. -

..

.

.-.%,-.
. , . 3

* =.-s. .

'.' *

*.!'.*

N ,. :: = . ' *
*; .

. . . -:n:.,..
.

. ..

. s.:,0
.

t'

.. .

. .

** -
. . -. (:~-

..
,13

.y. . . ,:. .- .
- .

,
- . . .

. .

.. e . . . - .,.

.-
,

.. s. ,. ..
.

.

- , .
,

y.
,: |

,

. . . - . ,.: -
-

.. . . . .-;.: ::s.y . . .
. -

.s.. .

.:. ..

..
.

STATION 3* CONTROL

Site locationS= Spartina .
=

J = Juncus O=Denotesthermograph

( FIGURE 6.4-4'

( STATION 3
MARS!! SITES
CRYSTAL RIVER 316 STUDIES
FIORIDA POWER CORPORATION

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



_

*'- *
.

. ' . .
..

N
..?.: . . ..a .

.. .
..
...
..

..

.. .
,

1,

g. . , . :. ,. e y . , . . ., :

. . <
.s . .

,

_

Discharge Canal

, . . . . . ' . :q p ,. . , , y g .; . , , , ,, . , - . yg.,g.,. .
-. ' ' ': - ,,.

, ..
,,.

. . ., , .
. e. , . . ... .. . . . . . .u .. . . . . .

..4 ,, - {.'.: , .;,<:v.. 4- . . . .
~~

...

.:. h . . ~ . - .,
- . . .-

' -

S4 . . . . . -.:
:. --
.

.

S S1 - 4:g .:. ._

:

; "..'.4, . :

.

\..- .

'

'M.
O. *E '

,

.

' .:.g.J3 J1 . : .

.,.:< ..
i **

, ,

h' ' ^ ' '
.,

,

. .

M .

.

f.: .
. .

., . , ...,nc
. .

, ... .
. . . , . <

.. . v. ,
.

,

.

. . . -
. . .-, , . . . . .. ,

.. .
*.-:= ..

..**..,..,:..,,..
.-

.. . . .
. .-,.. .:.,.

-

. . . . *.
.

. .. . : . .~
.

. . . ;. >-
. |ntage Cgogg , . ;.zi. . .

....c' .. ;. . , ,... ..
. . . . . . ... .

. . . . . ....p.... .-

.
. .

.

::. ::. . .
. .

... .. .

STATION 4: M/DWAY
S= Spartina {=Sitelocation
J = Juncus O=Denotesthermograph

,

FIGURE 6.4-5
STATION 4
MARS!! SITES
CRYSTAL RIVER 316 STUDIES
FLORIDA POWER CORPORATION

- .-



_

_. - . - . . - -

. ..
.

. . . - *

9. a. ., r.. . . -
.

|g. ,.. . .-
h N, , ' * ,

' **;
.

* j. . .. ;.
.

.
._

. . .

. ..i,.. ...;
-3.. . .

-

*;,. , - . . . . . . , . . . ,.. . . ..

..se,t ..p .s. : . .d-3,,. ' .

. c,. *
.

,, , , , . ' '-

. . s,
~ :. ;. -

:

(..;/. .f :.. . .

|.. '
-

g ,

[,,, ' I ',*., .
'

' , ' . . * . ,
.

,. ' ~
*

.

tt ''
. , .
.,

. . .

.. ...

... ,

p :.. ..- . . . . ; . . . .
,

.
i

.. .. . . s. . . . . .

t. . ::.. . ,.
. ...: ..- ..

'.c .
.

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

. . . ..3 . .;; , .; p.~- .

. .

:. . .y 3 v. . .. . . .~.,
..

.

...:. . .

. . . .

-

. .

. .
. . .. , .-. ..

. . ,. .
.* j. l. .

. .. .
. .

<

. .;.. . . .; r
... . :..;. .x. . , < . ,

s. . .^.-
-_

E.: i J2 J3
. .

c. - - .. -.
'- -.,

.

S *- -
-

h .,.,
,c : .: ."i, ' . ,

*

.

....
. .- .: . -.

..5 ' S2 . .. :: ' ''''. . . .'' . - ..s ...,

6:- J1 *'
.

||.
~'

Q .' , .-

.
,

,

r. : .~ ... .
-

.. g -,
,,
** *

|
-

.

. . . . . . .-.
N : d '' -''

' . .

.O '

i:: . .In

V .

.4<
< t ..

e.;:.
.: .

. . .. ..

.
,

.
. . . . v,:. . . e,

.

: .
.:. . ,. , .2. . .: a . .. ' . . . : : . . . .-

.
-.,

> . . . < . . . ..-
-

-

- _ Discharge Canal
e.:.: : q.w:.? p.. .. ..,qz. ;.; . . .;,, y_ . . _ , . , _ , _ , __ _ , _ , ,

-- *-

_ _

. . u. *
. . . . ~ -

- - . .. .. .

* (, ,
-

- .' |g- ,,.. .. ?; '. ..,,.,_..,g. ..,.4.

.

.. .
. .

.. .- . ..
. .. .;

.. .

.,. : *

STAT |ON 5: THERMAL

S = Spartina _ Site location=

1
- J = Juncus Q=Denotesthermograph

FIGURE 6.4-6
l

.
STATION 5 .

MARSil SITES
CRYSTAT. RIVER 316 STUDIES
FLORIDA POWER CORPORATION

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



.; .-
.

.

N
. .

-

: ..:
a .. .

*. .,

.. :, :.
.

. . . .
an v-

g. >-
. . . .

. :..-

... <-
*. :;. . \:'.

~

C.' x. . :.,.e : ;f;;'. . .

. , ..

h:e.
- . . ..& w.. . . - .

-

|: . .*
.. .. ., . ..

. : .

6 .:. .. - .
.

.

I: , , .....
.

,... . , . .
' ~- .:-.. . - :.. . . ;. .

. ,,.

...: v , .
.

.

.-**' | .

, 1 ,sYr" - {' G ,. ...

r ,. ~ . -4. , t. .. .
.

' . _* . R |=.

J2 't 1.0.

. . -- .-
. .,

_J1 .

' ''

.-
:-.z ..

S4 .|N. |
'

. c..
..

.

: S3 . '.m
h:;, .. .

$ . :.;.r x:
-:.6-

[:,.. .- * ' . . , . . . . -.
. . ..

... < .
,

.. .
..

. ..' S1 p:.,r . v..
. n*. * *

. . . . ' ' .- T.
.y "':

'~

Thumb island **.., :,. ..

. ,. . .:. . ,a..-. * . , ;-
* *

,.
,
. . . , ,. . ,- .3,.

' . .
. -:<..

,

4

. ca :. .'
.

.,

.

**-.:
\ .} _

ie . =
..p
'Q

L

'4

STAT |ON 6; THLNB ISLAND

S = Spart.ina ]=Sitelocation
J = Juncus Q=Denotesthermograph

i.

FIGURE 6.4-7

STATION 6
MARS!! SITES
CRYSTAL RIVE,R 316 STUDIES
FLORIDA POWER CORPORATIONi

.1
. - - . . . ~ . . .



-+

%

.t

44 ~
-.

' O
'

.h'. ,

.. .~

- N - * *

.
.

-*.. ..
k

.h I ]#. . , -
.

,

.! .:
S4

.

g:." * . , -..
, .

S3 .

9;
. .

. . . . . .. ,
D .

...<..y.

,
. . . . '). . ,~... -,. .

. x
-

.

i-| '. - -. ,

. .
i *

. . " ,. ..c ; .,. .; -.
...

. . . . . j
... 3.. .

,, . .

. . . s.
,. ..

* *e4
1. . 8. . .

S.
,;1:. ,

. . .
,, ,

: .'
.

'
.

-
.

.
.

.
- - . ~ -.

. ' . . . . . -. . , . ,
,

.s

.
-. ( . .

* . ...,.e... .

. . . . .., , , . . .
,

,. .? .s
' *"

.
. ,

.. . t ,, . , .
. .,.

, . ' : ; --
.

.,s ..

. . : . i
, tj' . .< ., :.

,J1 : ' -

. ?.ph: . .4,,*-'.
.

,

,N h) ' ' * *
,
..,,.;

-.i . < .

.

LJ3
..

. . - s

]' . . . >
,

.

.. . . ~..

O
.

,

... [. - -
.

.

.h : . - h.;. - .
. .. .

.

%-..

- ,
.

a

-

. . . y...

... ,. .

. . . . .

- . . .)
.... .

.

. . , ... .
.

..! :(.
. . .. .

. ..:. .v... -
..

,,
. .

.

...s.,
.

. v, -
,

,

s . ..

.-
. s.

. .. . . *
: _--. ..,..... .

..

. .-.

,. .e . . . . ...
.

, .. . .
-.

. . ~ .... . . .
r... . .

STATION 7: THE FENCE

Site locationS = Spartina =

J = Juncus Q=Denotesthermograph '

0
.t

. PIGURE 6.4-8
'

STATION 7
MARSil SITES
CHYSTAl. RIVER 316 STilDJMS .

FIDRIDA l'OWER ( ORI' ORATION

.
.- . . . . , . _ . _ , . .- .,..r- - -.i%+ .<,--a..,- em--e,.--ee-1-- w



-

a.

k.{.
.

. .. .

:

g: .
. :

/i
.

.j/ :'-:w:. :.,

H. - EverettIslarx1
.

.f .,;
.' '. :,:-
''i;,.s . < .

-

1. >

. >.
.-

. .,r
.

. .p._
--. *.

... . ,
v, .- .

<

i. . .

..

.

.. .
:.

.. . . ..
.

'.*,v-
-

.-. , . ,
]\ . ,

, ... ...

. . .

F.

- , .
. . * *

. .:o .. . . . y .
8;, .,.,d. :- I *e *

*
,

. :*' . .

.
-,.. ..g.. - ,~ . . ,

c:
-

-

O,, :^. . i |
* '*

- *

f' .' .. - . - *

f

S2
.

;

.. .

i <:

.-I' Davis Island :''i " 'J2 - '.

.4, S1 b L:. .>.
.

. .... , .,
h : " . ;f .:, , -

.. .. .'* '
.' .

'
-:.

.
.-,-

*
. | - *.: .- .

.. a.",

. S3 - .. . . .;
.

. ..:.4
-

- 33 - .;, .
,

, ,

: .:. ~..
. . . ..:; -

: .':- 's.0
.]

.*

.
!- '

-

. .:: ,

.,

. . * ;..

g . . . . ,. - i.. ~,- :. -

*

-

.:a ' . , '.. - -
...

z. ;
.a. . ., ,

! .

\ '-

o , &. . . -
'.

.

> N.. ...
.. .cp . ,,.

.
-

|
.. ..

- .y
. ...- -

-,.-.

. .. ... .s . .

' .-
.i' . . ',:

'.

.'
~

* )
\:|. '

-

.i. .

-M.
s.

,

. .

.

.

-

STATION 8: DAVIS ISLAND

S = Spartina = Site location
J = Juncus O=oe"otesther=o9"aP"

)

PJG11RE 6.4-9

STATION 8
MAustl GtTES
CRYSTAL RIVER 316 STUDIES
PLORIDA POWER CORPORATION



.__ .. .
_

y

.

.

.

22.0 . ' - - - - CONTROL
TilERMAL

,A, N,e'6O s
C 16.0 -

I \

'
'\ ,f'\ | - ~ , . -
,

'

(} /'s,, ' 'ss__/ / \, j'

,

/ ',1 s s\

10.0
, ,

'y/i

0. 5 10 15 20 25 30

DAY OF JANUARY 1984 -

.-

FIGURE 6.4-10- f^s
'. 'V] MEAN DAILY TEMPEHATURE

IN SPARTINA MARSilES
CRYSTAI. HIVER 316 !;TUDIES

PIORIDA l'OWER CORI'OHATION
h.



'

-
-

OI

0
,0 SN2 EC

m
1 I I

DT
UA
TR

L SO
AS P
ME6R
RR1 O0 EU3 C0 HT,4, 1 TARR2 1 REE

- DEVW
n 4 NPI O

AMRP
6 E

LTLA
E O AD
R RHTI -
U TSSR

0 G NRYO
,0 I OARL
2 F CMCF
1

R _

0

_,0
4

D
2

-
0

O,0,
2
1

R
0

,0
4
2

A
0

,0
2
1

h _ s
e
m

i

t0

-0
,4, e

H 2 H t

Y
S S a

M(D
R 3 R c
A 8 A i

- M d .
1 ne

A 1 A i d
N N i

stI I

AT 0 T t
R ,0, R i h
A 2 A ug
P 1 P ci

OS rhS

D
. i

L G L ck

e
U OA c

L A R d aJ : elF T
E N E ss
H 0 O T o
T 0 C O l f

N C o4- ~ - - - - ~ -2 0 g 5 0 50 n 5 0 5
4 2 2 1 4 2 2 1

,



g v-

A

s
'

.

b

5

4 6

o x -
.

e

>

N\//
'

STATION DIFFERENCES
.

- . FIGURE 6.4-12.

'
- SPARTINA LIVE WEIGIIT

,.

' IN SPARTINA MARS!!ES-
CRYSTAL RIVER 316 STUDIES
FLORIDA POWER CORPORATION

,

- * g



y-

O

84

xe
\

/

Eb \f \ \34
8 s

x 7
N

VN
/N N g-

' 482
'

05 06

\

1:83
'

TIME DIFFERENCES

FIGURE 6.4-13
SPARTINA LIVE WEIGIIT
IN SPARTINA MARSIIES
CRYSTAL RIVER 316 STUDIES
FLORIDA POWER CORPORATION

__.



- ,

.* \ m

: i

e,

{ I
s 1

m. L/ v

1000__ ._-_ m ._ .. - . 6 ..._.i.;.....2 __a .. i, . 4 . s . . . . + ,
_.

''.''{.
. r . Li e .u. i I'T e i . + . i'-r . _ a. . |m. ; s . .i ' ~ i ! - a : .a . T e s i j

i t:~:. ,__a - _, .,n. . . iv e i .: z . . .

( . g- , , . . , ,
_

i _i. . - ,

, ,
. r .

t ,_
. . . . _. .u. -m u,- t .. . .. i ._

; ,. ; , , . , i . . , -a- , r

f ,.. s_ef - 2 w f . i. _i ar,.1 i e .s u..u u .* . e, s 4 e w- . y m._ss . r.s - 4

~'
s ,,sr_ m :t q v.t.:+ 1. :-- :, - - , r*~ ' ~ ' r i. m x.,-_- : ,c,--- a

, -u_w u
-

ew-e-+.,1., 3 :. .- -- - L,--.--.- ,

. .n
.

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

. i . -- 5 . - " . --.s_ ,-e ,-t- - . ;.ri a ' i-a .-m'.'m e a i
-

: br J., ). _ w asca;'i..a. 3 y .ae.susa.-. <

. . . -

-
.c 4.s .

- -

- . ,
-

.,: 2. _ :- .: : -. 'e , . , . .g., * .-. rm. a ma s . - ,.

800fy m w,-c., -- g ; . _:-. a ..:.. . 4.s m. .,

s
y, g , . . . . . _ ._, ,y_ t -.y,__._g. ..

'UF6 .6U; 1 tr_- A, - . e a.: 9 ff -i ig,- 1 I'~~~ T
-

r .iE- i_ L ,r--s
W

- - - s -- - ~ ~ %, t t4 ,-1 _$ { .. 4. .er-
,

, a a 4 w.- e r. -5 s -,.,e---

e - - :r- - F .w -; - E-E::4, era e- a- I.m a na-r.: u i . ~ m- I amr.c=1m_- s 4. e s T k s msr ik1:Is m U:'i'.o a s-: il- - 's !-

' '' _E M -.h
'a r. ;- .y.a.

-
. = .i_+. 1 s w ;m,. - H .. s-r . 4 _ ; :c . - s. , - . 2 ru- ,-- ;4f,W - - : . 1_

: yp - e - m-w . . .I g_f-w .:c.% .. .

. m : =_ n - . - s: . v .. rx s
-

.,
-

3:.-m.

%* 14 . v- y ,m .r,-_ e ,8B '.1 _M , -- = - -- p ; 1. N // .. . , ...' ,26

&-6. <, .-,-:
; , -. ( ; -

-- wf: .. .. ; m 4 .,r c -, ,s- - , 6
-

--=--7,
g

_ s .- -- __ :-: - _ g_r-,.f. cf T a *:_ ._ . ,
~

_

~" '
._ ., . , , . ,w

4 i

-
* " ^~'".".++'.p"',4..f.'".g."* '' u tg'i ' . ' _ - -.. .- r -."_ -- m iff x

~ "-600' ' " ''' '' ' ' ''

!...a-..-+ W -.. , g . . r - m-,..r - :,2m ..-gg -s, , - - , .~ -- ,

.i :i 1 & s
. _i a

_

+-- i - // - N - -

yQg _Q ' gQf _ ' *-| - ,.]; y _N-. %W + + * *I ' *

,

2 < -- -1 a ; w . - , -e ; _ /
~ -A :

. 1

-

-1g . - u 1. .- - umau% - - y . . M.gC/m w. + s--m , vi rs3iam -.- . - ,.

. s ..%u1- 2- % n a-+::-4.y /e,fy : razw e 34'- . i:-+.-i- ==.c E *e 1.- .- w +i +- -m. mc m-
. a + -4 v i-==r;c ,=-y W L= ': :- m r ; :r 1.-- pf - ;;m n i . \ _; n 1

_
1--.

-

c. e5=r = : f f -'f j _ yw-

s i ._ i , s

.'.-f-- Ai*7 L 4. ' M ':-.X h-- # + g Mi+r'ea.--s " J = J .4 ~. - ~~
R: %. ri- _ _ + ! .' m- - i : - . : m

- -.,.Aa=----m
' ' - e --_'^"V* - ** - -

m' ' " , -, f. s. - -> . - -*'400 ' " m':+4.x v n :,n._.. b' ~ ^.c ,*e!, e ". . A > - - . . + . -
- > - * = ~

- : / ..: r j wxeg
-

H t- s2+= axi-r, t + i ns ::=^ 1. , .v. , + 1. e+ 2.,J 5 ve .-=4 = w.n=\,, . - . . m :-r / .f,f 7 = = . . a-? N y. i Ap!

n = ma-~ , -1-. 4 n m n --.:- v g. , , +. s;..., . s , ig. . : w := . . . ,. / ~ y . . . > - y - .m rm
3 + -+. _ 4 r _v r.:m c , , V ~"~ g er e . . .. j . m .:#: ~ tz-% Y ., , =-+m i e T. Mz _ '. .a _ _ t % : u. -++ r g ,.,c+. + n . - ,

w.-.. _a r i+.H / - ca. -m - > r . r . - .n , . --:--t,-._- -- % ,j ' , . ffT _. ~ _ - = - --'- s . . . x..,

. ;* /

..'. _ j_ s
- F 5 *"-'T- '':- - -

-- , - i. ' -'4;i 4 . I e --i. - - - ' .I -s :
_ ; .-. - ( ,.- - . .-

f4---- ; 'tm- . - ~7- _.s CT -s r.

. .

. . , ,. _ . , -

< * + - % /~ _-
..

- ,
- ' 'V - C 8 -

- . . - - . --

200
- - - - '

-\_ _ ., /-_ /,J --

~

v. , -- , ...- -
- -,. , , . - + ., v- , #,~~~'dr._ +i , _ . . a. . -r-

-

, e .=, n_ -,;u.a w .- ._ i . -a- . / n .u a . .; . + ~ . --

u ,., _ c. y
.

- . . - , . -- i
.

\ - j -, . . - ~ -r- =c~ - - - r1
s . - - . s . * - - - - t ------4-' M--- . i.6.-r.3 .w.. . - _ .

-t. -,g <- .. m. i4.,._6 3. .;a> .:....r.i - % . -. ' s a -

_ . , , : v-- , _

_.

! .
-

-

_

_e . e . e e. e" e e - . e
~ l 2152"25 5 ;C;9 2225 1 f3 :5.

e e
0 t ;3:5 h25 6 13 ; lilt 5 M ll E 24 13 :12C 25 . 5 :: ;I 2: 25 4 J Mil t ICIS.a 25 5 ;; T M M ' t I*It' 2: 2! t U..s 20 25' S i ;TF62IS c:t M 25

^
. h 5 C;S E 2S

= w w ~w umune anoma eu x:wun am gi .e mao m - m w weir

S7t? 1A' c;tE<.

_ _ -- tr.st w.T :aII< FIGURE 6.4-14- - - c:mc,.
S?ARTINA LIVE WEIGHTn..' M...-

I:' SPARTINA MARSHES3g;g

n:ys Ista: CRYSTAL RIVER 316 STCCIES
Fist! FLORIDA POWER CCRFORATICI:---

:nts !stAu

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



. ..

' " i. " ', ~'{ } ']' l 'J -

p ,|j .
;,

,,

I |
' '

||! ! I| '

' '

I j'
'

t,, . i
-

;

i,!jj; i,
fi ,

j .4ii i i mz,. e. mc! i,
.

'

, . . ,'.

| '| | |i
14' ''

i ; ; | ~ - *

'i 9Hi | ! i
'

,
-

s
i

[I ,' j'
.

,

,

; ! pfi \
'

; I'
'

>
I |I*. W W OI l i j .

j ,f
3, ON C.e I

3 t i
'

j. i
|

i

i i ! 1
- r '

; , ,
"

3Z^' C

' '
t | | [ #|: 2 W w -. CE

*- 'I: 4i
-

, '' C!- r

t |'
"_n * !f '|

- <% |, e

|h' |
.

!

,

'
| i i i

| i |
i

I | | 0 W |E' W. Z
'

i
. ',!, e

| .'

| i ' ,

'. ,!i -
|' > WN|

' . 4r
1 a | I i -

4' *
I i

' ' I \ I - 4'> 3
'

,

I !|, 1
1 ' I 4 4 Z - O|' 9

'
.

; j j i ,s t i t1 - m c.
| -| ii|| C QE' '

| , ,

l. i ' I,i |0I! t j [ l gi t l e W Z 4 4*
i

i y .

i - 4 Z < <O'

L '
--

ii a ct H c. F
!

' j

.|
-

\' ' ii , g' :D Cr W W Zl .
I 1

i i ) i 1 . O E > O
| .;{i

| | t' ' +
i ' ' j s o z cc ai '

.

S| | |
'

. i , ,
'

'

j
' | ' ''' '
i ,

,

i 1 1

|,rj i I ! 6
,

7j i

i (j ! .'. ;
. q
! ,|| | Ii' rI

i

i ,

i , ; r ;
. ., .

. . r
! | .

'

| | ! 'p Y j'.!
I'I|

'

; .
| i j i i

i'
:

'
.

! | | 1/
,

. : i-

u , - + .

1 ; u .1
V/ ,,

l

i '| -t [ ! j' 1

, i | | t 1
! v i: | |' ft'

1 , , , ,

|~ :]
,

/| i /
| ,

| j ! i
' --I + i;Il l[ l -

: 'j /, i '| i j, ] |
| ',

I | | .
I I

'

|
l, l |s '

c ;..illi.(l,

i |: ',Ij.i i s ,; !,.; - , . ,

,
, ,

, , , ,,,,

i| i

|
'

| '
l i l l'I il I i .."

,

! ! ! !f ! i [; .'

' '
|

| | | | | '4"3t

' '
'

I
{ '

|.
'

| ,u
|,j,

\
ii'i

i'

jr ; ' '

: ,
'.

;

i l
,

| | |
' '

{I l i -:
, i ; !

i = 14i i;

I | | ! {
'

I t !
*

'' '

[| 'h ! !.| I, n
,

j i

j' t '
i,

f ! l ! 'ji' 't : ',;,7 [ ;
j,

y[
" i ,

1
y,

f
e . -

f , t ;i, 9 i
I ' '

,; ! ,.,

i
<

g-. , ,.
.

/i | |
.

n,- . ,
' ' r* s- =

, .
I

F
, !.

{ h{| j ,f W l 'l
'

| |' '
,

- -
; -o,

, .

i ' '

| -
'

[ .

,
, , .

If | ,L
, J i! |

., . . ,
. L., ..

* I i$ '

\ J i | g;
'

i ; . .:s .,
.,

1i i i i a onnu m
-

;
..

, ,

h OO O O O
O O O O' mO CO c 4
e-o N

E
%, O
Ch

'

_ . . . . . . _ _ . _ _



- -

/

y-k .g
U

5;-

4 - 6

.

'k

73 /
O

2 8
-

%

1

STATION DIFFERENCES

FIGURE 6.4-16-
SPARTINA LIVE DENSITY

' IN SPARTINA MARSilES .1

CRYSYAL RIVER 316 STUDIES'

i-J '- m., . -

'y ) - FLORIDA POWER CORPORATION

_

,

f

m

r-*-re sw y9 - g+g.+, ysp g - ,yg., g , % wpm--+ y r w m-q ye 4- q-a g pct



.

O

84-

2 3
/

/

fo- N 5x

x-

a N: -
::~

83 4
07 07

83
06

TIME DIFIERENCES

FIGURE 6.4-17
SPARTINA LIVE DENSITY
IN SPARTINA MARS!!ES
CRYSTAL RIVER 316 STUDIES
FLORIDA POWER CORPORATION

l.
.



a-. ,- , .- - . . ,, .,,

:'!..
{.. 4 [

h| . *, ,

i. .. r ,N. ' .| .[ l ,,

'
- =: I

'

|f . ,.

''
:

I t | g. ,.
..;. .j MI !:.|.,|J'! :.,'

.-W- b-- .4
,

. + .

L 4 *. . . , ,

d " 'U
Ti. 4 4 i:34 ih E: ;,.. . a

'
i !

'i @
.p,..t ).p. 9 pp;.q

.

. l
;

. p..,...y...
h

.;
. ,

.*

. ,~ ...

+
!g MZO i.) 1..'4' ,...a i, , + , ..| .

|"
'

| | t.
'

' l '. ! og, WOL. !, Ei - j. .2
^

a ! i j

i **
.

|. , r,
.

. p 4.-Q; . j: 4 f, . i ,: g yp, ,.

,s
, , 4 m c . o i. > ng

i
,

l,r " j
..f.

,

| .N '/ - 4 b- H WMO

.

t b h LI.
. - - _ . . .m|- .'

*
,

.. .

|. f.4 l WW n.. . a i. . .
. [ 5:,,. . .j[ C e 0 i |g ZZ@ Mi ;

", ., *

* . J. d. ed| 4 WmM O' , . .i ,1 r
. r , , , } , .'., ,

OEM U'. '

3,

i ,|
. T afue'v i

. . s . m.
' " -

,t
i;

'

.c.i J . .i| |

- >
Fc > pw+ , ,

6,j j 1- p - | 4 i H ,,C.

.

p /mq.I|
> - e a-

.

I. g* 4 4Z H O'
4 ..

J
; .ia

H g g,;
l

,

.

' - 4

l' 1| - t .
.!'

-

;
-- o H .c ,c a

-
e ,c e.;.

. - --M | :, Z g a ,c
+ .

- -

f..j |
- e g g a gg

.
.

.i. . . - . .,
9 {. , . . - ,.

., Ly.;. |\ p x m mx
.

' '

11

. ,
. . f

.. : s- a .
'

,
'

.

l .;: a .. i

'
..

| . , i:
'4 j

U
'

; .
.

;,
g, O ,C >Z 0; .o

-{ .
I

,

/ . .c g H p.| .J. . i , ., . . .
|j j q4 k M H Uk; :. n t !. '-

,,3'
.. |i. ,

',
i i

,..
''; .ll ; 5

.,.,,1 . 'f
i g |

h;.h., k ,,
g . s. ...,

' ,LN ,i.,

,! k?j. -

d. g. W j|
. ,

'g
- 8

''i;

1.f
.' I a.g q ,

F,.

.., 7

}K M, P '- I | -I
D

' - -

:J
s

, i i 3

A,:,.
( ! 4.a/ g .- .

,

< i, i .1 i,
-

, , ,

4 . l. s .14 ;; ,i i.
I 1 0 4< L

,, . ., . .

.......n..i
.

L,. .M.r1 1 .e.; . ,.
:.

.

... ya,.;, 4 .

%.p.
a. .~- .. .a

! i.. ,.\ | ,= a
a, , , .

f
4

Q ;, 9 O: t
'

y'..,[ J.A.
;

. n}
i , c , ,

i a i,
. K ., i; '

.!
'

:L . jn
'. .j y ; ,.'; .,

N

.

in
g

. . .a9 h;.' --

L .

, s .:,

. , . . . -. . ..N :' ,'t, ..;as. .'; ,,-.
:

. 4 i
. y t * i; 'e=. :( . . ,

'
I ri .

P M /). i/ n:/s..

,L. .
. . . "R

'

,' . . p. ,s.,,2 / -

/ :

.,

, e
/ AJ.l !

'

: 2. .' - ! , < , '/ . b 1.

g/.. ../
. ....

/ 7i i .ij ".a . . r i .

. . . .{j"j/L .;

7 / 7
."- 4

t,p' yk
/. .y

.l
.y jny | .

-;, .

; ng
n. . (* .

2 i.r .,j- ,. p g ..

, i . .

7... -
.

, . .y . f,. .f.
,

. nga
,

& ., 4 g j! , 3
I

,

! P
.d, 41 :

.

|

* ,

|| |
09g

1

.. g. , .
,it g a

.'h- I ,.
o

, |
-

.,,

:.? ..l . gi ; : p'

.. . .;. .

.| ,, :
n': 4 L,1

-

! n5
'

j g% i . .s, a.
*

2ii s 4
I r* ..Wlp,d , ,. !

' '
. .

% :t} i , . .

i.\ ' 1i - j.. 4 2:w e i-

. . , , ,

,ngi . , .i . ..

-

g.' 3 ,,' '
, . . || ! ':.taq i l . l. . . .

'
i , ; .j % f j|

j.,

.(m$--
- -^- -

.n .. ;en.h } i.t g, . m - = ',

i i ., g
, t. .

n a t .2
,4 . g .

.. .,

}q\
!

$
. 1 ,

| .sg
.

), en 4 5..a_ ,

.<
..

; |{
. . ,

', . - M
.

;., ,3 . + .

:$e e i c ;., ,,, ,

i I ( i
- \ i ,. Up,,?.g . p$

'
i ,., ,

.I | .

' -

! :. L. ,- . . .\ ipN {.g.. . . .
! , ,,

e..g ,.b| | t .o 4 ,,,. .i . e.g .>
'

; . . . , . g. i nu .. . . -

, a . . .

| ! J O ii"- ''] g

%s- _,

: ei jiL j j,

i
, ,

,, j a . .:
,

..
,., ..

J.
. ., , . ,.

I j 4 \
'

.!

.... v
3 - ..l ; ' t-'l 7,:.

<. . .
1 i i '.

' '
,

'I''
.

l'f
d . [; .c, ,, ,

.in:$
f :i 'lg j ?

j
.. . i! .b...

J h l=i
t M Id - 'l . . I

dt u ;u. ,,, .,

L. J S 1 .J4j : e.. ,

1.a
,. , .

'I . 1.
. , . 4.g

.,

! ' '\
,

M,. . L,i
. '.c i

- 4.-

.g@ '
F . ,a - $$ g %*

'

k y
'

{
.'

-

i j 's ]
es ,

..I I Iu.' .i.. ,I . . -

U.j E'
. J j

.

. -1
- R .,

.j ~ t
,

-

1 1. .a . Ao \.
<

. m'. .nm
f $.

.

i, r.- .-
ttt* #* s.

. o.i .

g
.

,: [g j g;: y (i
.a

.i

1, i
'

:qy -

-l li
'

.'.A. g (''

5t, . , ,,
-

:
, #4.gL!, i i 4 t. 4 .a a ., ..i .

( r-1 . d' [ .I ; .: t'f
'

;,L, *$ . . M M'
. .. l

,
m ;1 r ,g, . , = ,, ,, J ;; yi . ...

R, ,d h.q'. #.e... .,0 . . #g, x 4 ',. a. e, E ,y,,
,,

j.i i ,

... n
.

A .-c ..s, a e: o o . . -

f' #.
^

,!
- # 1% c

fili d'd /. {.d.i |'',!..,| .. 4

. . .,.

i ' " '' '' * ''''''b; i '

l .' I.
P

-

j

4,) LM--!M..Es) f .!
,

<
'

,4| H i m ). l .

[y
.. | || |.a. ,1.:,.o..y,. .::.t..u

. . n. .

.h.
-

r 1 . 2 .:
sr, h4 fi

- :,
: !

,, ,

-1 4 u r.dg .n . ., .

'a
-

= | |'
|

..

tp . a yJ4h.
,

. ,i e im a pa i
i u ,.

g p .L;. ,+
, h

,
- a

'-

y;-.,1N :3 | g, I
3 |.g-

, c ..
:,

ii. .L. d
..
g .. W *

'. 3 I
4 '.t, " 1

i. . . a r i

. .i | | | |
.

u di d. . t..',tl.a.C,1.m2 - |

~

4 . n ., .a i .

a o, _ ..

o o o c o o o o o o
o c N CD 4 O w N W 4
v M f's W N N eM e4

U3

43
C N
.'1 E!
O
O



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

-
.

~
~

. ' . - '

-

'
t
',

400 -
-

4
- - . . .

. - ....._;. - _ - . mm.----:-->-- - -- :. : -.- ; _ ,- , 4- " - - - ~m. 7- ,(_.
s s , s 2. 2 -. - _4.. 4- - - p. . x e . s e s . s , .. . e y - --- m - ; - s . 4 ; :- . 4- 4 srw , r..T:m:-~ ---'_ ..,.;._4. 1. g ,s

,

-- q , - . ;3 7 - - 3 a= -- _ k ; - - - . _ - , ;_ ,g.. r- . - . -- .z z-. .s - ;. =,. x - .-

_

360;*" ~: ~~ " ~ ' ' ~ * ~ = '- ~ - - ~ ~ " ~ ~*- - "
_ : ,. ;-- - _,. _ _ _- m. - - . - . - - . ' .

''~

, - N__ ..'-

a w . _o - u,a :.c m .-. .._.m.- ,_ _%+ a= m , a e-; %.=y - . _ g n_al -- a _m.-:. , -- w , _ . - . . . . .

[ @ _ -'s.'.] -fi,..i.'.-~~C-'_. '. 'E's s : e u:- .' s ~ - ~- y. =2 h% ; u- ui' u .| T; 'l ' : ? %.1 ~ H * ' . Q-^xL: ~=.^2''.;.%'.--
^

-~=7a-- i "' 4h-
r- z_ .,. 4- u w m .=:=-- + - - - .- =w .., .m ;; z: ;-- m x ;- .m i nw.- , =p . , ~w~

f 6 i il--^^' '' -i-- 6: C'. s. ..:- - ---ri-1.a' -" ''' V :-~ =L % am .-M 2'--'EV.L -320 v_K''' .%k L .H ". *: L ' :.,a' - - _ . , - . _ , = _ _ . , - .
1 - . _i ^ iJm.m y - =, , . _ _ - . . - - . . s-- - ,/%y,. - . y .. .m--.-,

, . m-==.-= w = w :.u-. 2, 1-- .-a
- =: w,e+ . .- n . m-,

;-sw. 3 w . 2 .---;m .. , ,.y: . - .f -- w
_ '

:,.,,=
- if d z.sm d iL a:rs--L_ , r.,na. . n s =Li c. ef 's 'C 1 U. .=. . . . -

a , .- r- - , -g
L-~ q *-- _ ',i U ; ..=_.-'..I -;'' T - 3.zz= %'.--- . ' . a. 4 -5uJ + . _ v --. 7- A r ' - :,,.u=-n..,'=u-. '^., r:=a.4,

280 =,m
. r= n -- - ix n + 9 u-_.a = .. ,-u = .a~_. .. ..- , . - \ ,.; -:- n.-x -

, . . ,_ s a : , -w
.

.

-

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

- . -

~\ - . . - - , , -.

, . . - . a, -.g .1- =L+. , - < - .s
. -'w , - - / - - .. g ._ . _

_

I \ um ,.,.g .
- . - . r=.=--. u . . .y - . y r- , _&g _ - g c. .e-; - . . >

, .m = . , , , _ :. , ,. _ . _ . . , + _ . . __.t_ 3, _

ya ; 2r - . :, -.a~ L: == ~s.---+: p .- - f...-.a.

-

.g.. .w._ . - - */ ; -.
. .~ .. i \ 4~2. : Liai- - a .a s - , . . - a aa - .e

240 g . n,.
'

%-- V':--i - i -f : x_-f f "w. iD 1 ~ d L, K C , -r.r~- : . .h.. f r % -i .,, y-^ . '

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

e '= i W+ n-s n- i s-i% u - oz % ~=n ~ . 3i- - - n-.. , - n._.~-v. w-.
.. -

*"-=i-="" - #.- ( . . - _ . ...m .. - . - , , - -n g .+: -n ~: - a-x s- w.;-a.---..,- -

counts " _ = = = = = - + _ ' -- "'-" * " = ~ * =='=a P -

m2 m ?:.x;w. - ; - :=w + y -

--.7- - '. ~-- "- "i %'+ 'C
,_ , . ,, 4 m ne,- f-r e _= =.- % m _pa m---;_ % m c .0, : - -i=-y a , - -

_ + e,\ _w ; o ,

m 1 '. r a:-
. =, _ - n

, ~'+- ,

, , 'i :: -
e m=-m n-- , + - - - ;- - , , ..

.. __ _. E '

n. q m_m_ :200 hjx N -zgLt[. m 2_ _ m . :.a . - - .. r
4,- mg,.;+ 4 , Woc-_.,_ _ :'
.

, . _ m ..,

_- 1. w = u ,;z
-

.. . -- . =: . .:.:-
,+ = . , ., - .- +

- -
. - ,

- . . . -.4_.- _ . .-.,__g = :2 . . ..: .. 2. a. :-- - ,
.

r
,_ y__ .. . : -s -n . r- - _ _ . ' . . - - - - - . -N .,.. ~-=.-

- . _ , . - - .-
,7

--, u-.=- a : - - : .

a.. .

2 - s_. ug
-=.=.:-4, -

m. + , . ::r---:
- , -+ e www- e ;:e -.=_a-.s+ .

_ - . .4- .-

.}. '' , . y w .
.- ----J t- 4 --b [... Er :i -f N: - 1 -E - '. m e-- - - - ' ' t- g .' 2 - - J -. - 5 . . h . - .* -- l-' E-=--T-.- nr-CU.y-E E _~ r =r. :-f M - -- br ' . , . .

.

'

:
. .::e =-v-, ,- 1 = m . :r . -u

u -_ - -w3 ~
; ,, , 3__.- . - - - _ , . . . . ,

_

g ~-n a s - - - - _ ,-~-v.-w.r a=m v r=a- --s . - - - -
,

, - - - _ - . - -- _a_, . . . ,, . * * , , , , -
'T, m.-_

- _.m.-. _ - m , ,- - 3- . r.,,

7 i., -
s _ .-. . .- - . . . - - i

j- _ , -
-

-

.: - . . .

r-,
- . ,, >- - , a,, -%.

&+ .a s. - - ,
_

_ ,3, . .- 4-,=2.
_ 4:,1,. n w, - - - "'~

a

120' -- C
- - -- 7 N - - " - ' W - -

" "~ ~ " - * - ' ' '
E me. >'
% .- ' s. - .

- - -wg --
. . x .. -

_ . .

% Q M 'M H,
,

,,,

- 7 #

80-
. '% #

-.- -

I
..

_

N-,,a / p . -
.

. ~~.
. _ t.

40',s ' ~ -'

i _..- m . ..- -. -
-

-
- ,

. - _ . . .- : .a . - -. ;-. . . - - .- . . . . . - - _ . .. - . . , ._ - .,.u
;+ - , . - , _.

,

,

e e o e , e--e e- e ei

s .:a ;: n e a a .. .. .. .s n a e .. .e a: a : .. 5 2.: a e .. . n a a a .5 2. a s a.i na 6 a.s s:25 e a a 2.,.s s aa2:a a a a a:23 s a.s a:a m.e s:n i u.s 2: n s a a r: ame w w wous- umuso actomu novimno oc:ausen ==uan namoan mace m me m m suast

! M RMAL

h- - - ComTRCL

FIGUBE 6.4-19

COMBINED LIVE DENSITY
IN SPARTINA MARSHES
CRYSTAL RIVER 316 STUDIES
FLORIDA POWER CORPORATION

O O O



:(J L!d,~ D..
. ,.

*

.,
"

. . - -

- m m --
2m u -- e . Do u

5 b i 1.s t 8 4
N 5 8 & B 3 a' E

Thumb
Thermal E

Davis .. .. I

. upper salt .. Na .. !

tower salt . .. .. .. |

contro1 .. .. .. n/s ..
Fence .. .. .. .. ns ..|.

Midway N/S .. .. ..|.. .. . .|

..= p<.01
2 Sided * = p <. 0 5 - df=238

1.4 - P N/S= not significant

0. 9 -
.

m 0.6 - .

.

0.3-
'

i:M:
-

4:i:

0 . . - . - -

1- 2 3 4 5 6 7 8

FIGURE 6.4-20
MEAN HEIGHT OF
SPARTINA JUNE 1984
CRYSTAL RIVER 316 STUDIES
FIDRIDA PCWER CCRPORATION

_ _ _ _ _ _



_.-
_

* - t;**
.|; ; ; , , ,

|' ', !'1 |.| A '

at

i .. 6 g
*

-

! k
i a , ,

; ; j i . .-7:- I u
f

, . 3.
f .

-'o

, g .

.5i
. ,

-

|
. .- ! ! =| 1t g .,

j !.: b
.

| i Ia ! . 1 !.
.

h.I | 'ha WO'''
,

, i -
e f R oP.

.

i 3 .n- 1
,

h't
. t j

.* 4 . .- a

D ar,.
'

-J ig
- - Ia

1 b Q|;j
. c mO! ( 'f. /,

. j *-g
i iI| !

$ ;e @
i.

'l N K \ Jr .

h g cc

; g
. .i .$. \ - . i. . . . .. [

'

g.

N N Wj

'
- %;.'

. d. h h [4[
L s 3=

1 i .! l %.

, s ..,, ,
,

g .
.,

. N -!% 4
- - l2 ,.

* .
' -

,
- T.4.g''.r,

.A. ,

% . - G.1 O cc o.,

s 1 ..\ 1 e g 4,
., ,!

,

; . y - wz a4,

:. ;,. c Wa [ e u ;g s <o. 1 .. t _. J . . ' .L .

4
..

'
..;

, . :, ,,
I

. .. V. = iZ b HH.i p : | ''
:. ..i . .a p 2 m CC, ,.

, . .. g . .f O 4 >* O'
! 1 . , i; .t .

- .,.

.5 H fle CC 4* >
..

%.. . .

i .

g, , . ..

.

, , , e A m oA
4

. s. .
. .. ,

' "
.* M . 4

.E .' .( *a
b +-

i 1 4 e ,s.. e I. .s. g ..4. ..

$..h.|| ..

..ijl .!:
=.. ;g I , ,

'

9.i-|2 g py aA'
, , .

| . ? j ; .

g{J.i
.- . .y-

.3
; ,;

.

4 .

n . . , 4 .. . . _- . ..a..

I *-E hd c
-

'

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

.I e

6 o 8 '-
. .:.,.. . % -. ~ .. . ..

a . . 4,
. .

,..e;' . !-
.

t , , i. ' .

. . ' :4 . ,

2

.i ,.... ,, .i w .

.j.'ij
. a . ,. .,.

'. :,l
..

) i, i.,

.c g:-
"

| Lp _. ., .,,
,, . ..

, .;, ,.

g.6|
,

g .,.. ., m . . . .

f
,,.;

A u. '- - .

f .$
U. !. . |*.)',.)s;n. -,,! .

.:'
r' ? p V s Cs

1 .! :- ! .

.;a |.
Ii .;'

'
L-' . -. .t ;- t '

yt.
c

.b 3q[...c,
:.a ;. . . . .. .

i r i ;
. ! ; .| i .. C .

f
'

h ;
. p/}j/

1: i:. U 'J: E '
i

! en
,

'

,y
~

'

, ,

,

- 2 g -

.-
.

s. . .

,

.

..

| N, ' . |

'

l . ,. h.i-

: 3
* /. ,

'

/
,

'.
I .iis"' -

.;. ) . .

i .,

. .

.,

,

i .,
.it!

-
1 i

:| 1 {
' '

|. .

s/ . , I .a:
<

'

|
|- / - st 1 j Ji , ,

. -

r .r
f , j,

' tp. .

M | i : ' ' .(:i
i

I '' t,

l / - \ d i ja4

y:' n, : 4 1s.

, + p ! . \i
-

| / MR - l'.,1 f j i I | k=!
.~;*

| ja1

|f
.

i.

.fh
.

Ub ! .k./j 1 h kI'
,4

i. .
4 l,., ,' '

4.L .'j- . . . -. ...
.,

A .r, j .

' .

.a .. c, ,

t ,| | ' !: '. J.. i i
'

'2 '|
,

, .

|Y
.s . . ' .h' . ..|

j .> .L.;# g
| . q , ,

. i. . ,

f
-

, 4 gj..

/ .' .i .., ..,

j .' '' d<
2 , .

'If(/!
! ' ' [j b 55

*'
.

, I , ,

| i -4 en, .i - . ,,-, , ,/ *
, . , it

.. . ., ; .s n ,, , . ; 'J ' , 5 5

| /, g,
. / ... .

... .f ,. .

A g g ., _ , = =..' .g.
.

,
... .

'
, .

' ypjj;g.2[mMlr
,

g .i
-

: r
- : , , .j - ., ,

4
'

. 4 . .-
[ . . a c y ;;.p .., p

.
3 .

_/
_

/ . - --
, . g . .se{ g 3 <a ;; g g g g

, ,

,1 . . * +
.- ., ...q .g . .

|
-

!
.

. .i .

'

.i .

g.,t
.. i .fi I {.l
y ..4 :c. .p .i.'L 4 i .

.i

= 4 .'
6,, ,

,,4
,

,. |. . .i,, . .. . .. .

,.

3,
.4 p. -

-
. _

I J 'a, | |
|

s; i. : q,
,9% r

.

'
.

, ! . .,

i d- ''
-

;, ,'. , ) . + -
:

! -3 | |,.; ~. - .

.; 7;i.;. * r ,a- ;
;g, ,,

, . . m, . ..,. s..

.

h '.;hr d 4 " .. ..f.- '.t -
. -- - . | |k ?' ' *

.w '1; '

.

,

O. O. o. o. O. O. o. O. O. o, O
* O On (D & W to e M N s

A

-
05

-



p ,

. ,f . ,. 2.. ;,, . f.iA.M i'
.

h.pq, [ y.y M.b.py;
- g . .,,,,

.

*
.

- .,
g

-

1 t1 !.[;

.

" H $4 -

f, 4LM;. f,.g,.

f f| [
* ,% [ U f M "' , , 'E*

y,p ... eik h
| f'If,

.

' p' p [p.,.g 1 q.
. ,

H+'

|

. . . - ... , . h ryi
. E.be. 4

,,

C.g ' h.,L
,. .].L ., .,q= ,, .., p .

.
; , . .

,
,, .

8;.sp''a ,'f ').i i.;. .h | k j.h y
,

b 'd '

g{
' ' I,g g.' . . p

,2 ,

p3 : 3
.

.

. s a ..
3

. .,,, ,.,
; _._ ..

,

q. .

,

. . _ _ a . . . .- . s. _
..

k. b - I
' Ik . b 6 | '.I .

[V'i bg UI Ef . -

i

!. : 6 ,

*,.,.b. = Ii a..'aT

h..I R.,g7"
/

N'n;:-g"
F d c. .

4 1 :c wo' 3 x 2: %;.:. f,,c.,0! ,.
+a a

..
L

ee,re .-
y) H

*
, # - H. n.- i .- g.,a.a 1,|.

t
. 3 R

i.4 i

U . 4-.-7
;

.

g,
. n

.r 'i t*- - '' 4 P fdf . .*
,

'

,. , , ,.s.- '. ~ c.. k- ., aSe gg". ,.

+i

- '.
. , .

-

-p p' y 9m , t;
,.y . ,

h
..L

y. . '.h/
$ g h4

- *
,

igg,
.

i. m h.ng. . .* .

r ,-

Nay,;1.f.M,f&W mt h, h.t..t. . 1-.rH H un o
p o n, 1,,

f tj h
.. 4

'14 4 D:"
t i; i; _i3.'.. 2. . , .p; q..

ptrS:: Zi i *-

_i
'

. 1- ,,.. .' ..r .-
' . il,Ig. ,f

, _ .- ,.: a' d j.k'. ..up.p y'-
- - ' k

, ,

1 I. |g, .

g;3
o .

' j.;.h.{,|h .? . l.'. i.i .; .. d d .h
, , ., i ',. 'e . A|y.6., a e e.q, . 1 i . ,

b 'b.ki N$
'

t

>'[
. ,.

7, f.y %'f
i
.I

l!.U ': ||{f.iN+I*Ar .
'

!j. j,
< ,$. 4 *-

j .
' , .p'!'

.) . ,. ne M O(* ti
* '

g
' ' " * #

..e

g D "
t

"' j 11N4 ''
I "''"!;fTf .[

,,

4, {
.+.t.7qld.tye. tg7 Lr' . , . . > .t.i ;..p...r-

. n
. y)

.,

; $, , , >ii r*' t ?
*

u |i! c4 gr;
'

- . _ . . ....

. l%| . 1 |.:} lim M,d,$..!M.gil.''.M 4..
!.", -.

7 ,' ig i
+a.a iJ

. . - . . 4 m wga .
- -.

I !.! '; > > 3:' HgH?/!
'

,'
..

'

b r .,

,,

d t.; .g. T. Oh,h | ,} [d.,j,h k[*L, "2 '.i j
F p'.Id,,.!: 8j

3,
.

p.
#

,. 6 l hT.. [i..& .I .e.. 6 a4 p g o,
,N

.

. 3 -

d'q'. i '..
f Tl

%y..;g ..,
..i.:.j

,u

H yjh, ,

: #

... ' ' .,' 'I' I S| gI l'' .
4''

T 7 ,

, ;
,.

j
(.4

: *::

g''la 5
.

g
. q.JJ g.,6 pg !e p 4p, . l'

'd *'3 pp y(,

,h.
;d I .(h ;l,lihf.I,!'.MWhh hi

n[' '
- '

3t
i .* q i ,

d :p,h
. 'l .?'7 [. % ' '' k ;''[

a
Qg QM ** ,U - I

'' f,
e

,i.-
. l.'- { '} - fd.yf.4

i
p.g,

f. ms .M -- Q [4 Hi4 14 , s- l .

7 .he A.46
y;[ h el [d- p Q (f) fu, M.i. "4 h,.. |Il..%'.i kmIi[

'gj ;.' || q .$ g;.6
.

|J. b h . . kl.h
'

p li g O Os M I*4 O|,!I,. ., .

a.I{/ M 6hk$ {M),h
fh L,$ IlhI S.'j'

i.d; k .NI. ; ',.,,l.'d N..hjii
{;...p..

'Is.f
g l ,. a e i. .m. ,

*
h. * I"4 NNd$h . | T.I. N .1- .eill ! !l Ik ' , .4 " I as 6 .e .

$ '7) ,h., lir
'

f.,!,.. |.[ be O' O b4

N.k'{,('s
'

4 T: '. id ..[ '. L| S. *}, [! h,
{ j

u
h.p . y

: P |f- 5.. 'A .t .L : 1

'.'#'!'
',

,
,

'" '
e' nn i

h....
p

F y.' (' , .4I.h,'*4f.,.f,.k,4,b..y' ..|D''|. , . , ,. . ' "''l I
'E **''.,f. 4.

* , , j* J ,1 9. ",ef/^.o 4
.

?f, ; .Fp
,| ... i aw q,.t..L.. .6..s,

.Jp, 1 SM1..
V.i

. . . ,.

3
J Uy ; w ?:' M d.1 A c'.j w t

I : g; s t jD;: i
,. 3,

aH E
, , .j |. .[J

- ,, . , , , t'! :.! i; n | . g,p%c
tp. ; 7

;. u 9 4 c.,
1

i4wl p. h
r

k - g;
s .:

]
, . . .,

; :p a.NI .i.,; . w ._

..1 m
a a 4

.
. . ...i :. - % ,w+ sam...p7

. m. mue.. , .

y 4,0 .q

k 4 .
*

.*
y.

'
f'Qc...

: 4 w.; ;4.c A,p,n.a.. . :
7.. .x 1 (pj&g u. : 93

'
. f $,[ {j;;z,

' L.

+,,_ L .. n , ..

.,.m t.. ae . w .

t
_ - .m I. -p) ]1 ,c . t; ; p' .i... A, .w,,u.o;n

p}.. i.c:
.e.i i; a w ..o p , , -....,

' u J : % W h1 i. .t 6 i g1 c. i n '4 1. p' .I t ./ ,i .. ,. l.. ,J @g,. i

; , .k
.,

j ,L .
.y.

,1 i |; 6 [ l., l . L - .
.1 m .'

' j .'

> , .,, .co. .l.3 i - p
,4 ,., s

. . , ,

3. ,

.2 4 . r a e, , ,, ,,.g .., - '
. .., . , .

.[.j.y . g 4 u $.,% p. 9.;.pp a@ y y j y. . q.-
. _. .' . . .

,-

~ , 7
, .i .6. r.- , y.

r 4 ,
. . ,

.

1 ; .,..., ,. ,,
.s.b7L c. s.w. .m

. m -.
. ec,. , , ...

,. a n5 4 r. .
,

. & y . + r
,.(7,

.%]yyN. Md :+bb N..
. .- u 9i .a

f it,.'. '.j ':,.i.
.< .

,

P h#f! '.
p

..t q
r i

~'
. ,

. p g .; y -

3
.,, , <

,M
,

j M ft & n ; Y 1 f> 8:

,., r . ..

.!, .

.
t tt r 4'', *

,
* - m-

g ..a. n.a.
.

-
c._ m .L.,,, ,

- ~ .. m,

| h.
.

b b

I , , , ;,. .

1 J
~ v$h

..

Y|| t.h. (f,

. .

A JNh S C

b,k,.yj g'.4 .h u...'.;,' a , .,
- p 4;y n a t m a. 'zm , , . ,,,. .., ,,

J 4 :eah - L 4M g
. La o n ., a at c ;q-

,
-

|'
. ..y ; : . t s % - .s. .i, .

, - p
_w

g 4a, 4, y p 1 1
-

~

4 g ,
7 pm,. ,s_ J. ,4..

- . .. - . .
-

,. % 4 ..,,

{ p p , p 1
. . Il! [" h .hd)._. .I .. d

s

i .. N hh h. 5 4 - -..- C| ,J h, , ,

.? I, - 5 - a
. 3 Gi. . ,. ! a

*
c L.; ..4 !. .i ,,, a ;. .

p g d
.
g

, t ;
,

. u .; g a p.4,
.,.

o q
.. .'

. : . e, , ,
,

}4| " l .. , .
.. . g ,j.

.o , , . . a -. L . 1p sc;.#. ,; e.

Q.b .

;
'

f f3. , . - ,a

" '

yP.[ + - 1s| 4 1 "i
~

t. s .' 3 t :o. >.
f -I; q . .

'
.

.m.hy j .i k

-

,'M
.

i E hI "'"' H
,,..

b
.

|. b
,

2| i .I "'" I '- .. g3
'

,w .m.: ;
,. g

1 $
a . .".

n n : . . . .

j. -h. !. i,d
. , , . i O e.: . a).,

..a . a a y ,p a m.' .m.%y . . s
f |, {s - , e .

,-

,

A 1.p
' 0; i. 4 .n , . , , ,. . . y . . ... ,,. .

.; y.q 7 .1 ,gJ,
.d.

E a. [ [ ,.+ !
. 6

i | )6 . . . . . -
- ; 7

i...., , . - .
- h..y , 7 .

4 . i e .,a . . p.,

' ' '' ,' '
, h t' " " ) OC'

. . _
h .} '. . .'0 ' ''

'C'i.,'J.
;

5n n 4 ,'." *i '..t"; ' #' '
Ed +

q'.
h, . s+ o '' '' ''- : - -p h .q.mb,

" W ; g
. 4a a..; s t .;. u v a

'

:..a ;.; . J;.W...f4dLe
. r. s m ..,.,

', 6 A4
;, C:' c ) L 7:

4 I.t 1 p;. ; ,p+
,.

y, .,

y .g.
.Li., . y

- . .. a 4

h
g .d

--..2.
%.gi: 3 1 , - . ... o;,. , _ . .s, ,

.I .u.
.

- yn.
-L- P ', A h im 4

* * . = .a
'

*,+.
.". .< .t.. , 3

e
'4| M' J p 3 8p' -.a..

U* i

1., e's.. t
'

. J' ;-
i

j 44 Y #- . 8 + ."$l 4 . . .i.,t .(%

h ,LjMih }ef
- ". ;..R9 H.4 1 h;:

. a, U M il,i.+ 4d 4'. j; '

[ ,

5 , . .
|

,t.
-

4g.
.' L.

.J4l;,|
,. # r,. ,

f K
,

W4;:,[).Q>'
r,,hl: k-- - I

;
.. j .'-,.1 W . , - ;!>1 N; u j. -eop,. in e .m.n- : xa . a a. : t - : m

1 ,!
_, i '

.'.q
" ' ' ' ? Wi2L.

V "

y ( j s 1 ! w.T
, ,

+
'

W/H.i . :

-.,;. .; . ; ,;..J
.p ' n.y'p':#;i '

... . .. . o
i?.. . /..,| - ,

,1 . A.i,. *l
.I k.I'' * .J .'

.

".
<

i. 4

l.rN..f
t c

t. .':t -'' ''
.i...? n :p n ,p ~b;;.l. . .

da h.''
, f...i ... { q,q
.

,1
,

3., a e gg
!q

i .g 7
n.i g i' y[l, d kj. .

,...,;
.Wq { ..(A

,
d j R

q j @"4'i:!)
L i .!.|l[M .j%

%.a j l g y, , '
* .,(

i '. d.
,,

C- ..OQ j pd .. <$; (} ls 1.fg 3 @; :i;
- 3

': A Id4 o.h ,g;.' '

1p,; p.a;.
q;;i i

I
..i.. ,

,

M. .[. p 0.t gu,t . . .1 n s

M D- W=%%%MmMW i b O HMH'R t
. ..

' -
4

.g

~M..:"C
, 7 ,

.

. ; .

$ lh ) ii ,
'..dM 1,9%()..k . i u kj j f:#f,i ! II.Tl 96.4?}% 4 ;tqt;: 4[,.Q[Jk%4 sie i i ,.

kd% 1 f,C d$.ttp-jis J1jr,. ,' d Sw?:1 |;l ; 3 L g&;
,9 d-j j3, s ,d* .ii vu. mmmm g
{; ....%.(y ; q 3, .i '

. .. i.,

iq.h. h0 %.y ; s, .ily yi p -,$yt
, . .4 ; 9 p s, ,({ .

.. .

a' ., .rH.A
p ; N fl g c i ' -a..d_;.j a Q1 y;- w : p

. . -
i . . + 4 .,

._
.,a4 .. .. . -

-,.~

|
i,1 1 6 |

.

$ ilQ L] f.!. f N di[|$ d 4I $ - . t

, . .]
. u n) b.,j!.uw a.p + Cr -g. i

m..(c g:; : g :, , r
i, . -,. ;

s ,;, M
.J e e L.e ; g

4 ;
.

-

| ;l .t L
.

j r .

+b
g< o . y.:a a w

;j ,ia;;. 4.r.1
,,

i1 t. y. p a . a. p 4 s~ , . . . , ,.,.
,; p, . 4 h [. s., p' ' ,,.a4g yJi.g 4%a.fia .1a . f .f,} ..t - , . ., ,

4 e '" J '

4,m;6".e .; . .ti.- ? I. I i/ '
,.. ,

o m. o m. m. o.m.om om om om
- .- - . - - -

+J
C
W
U
L
W
Q.

!

h
4. . _ . . . - . . . . _ . _ _-_--_____-_____-_.-.-.:--



,

1

,

1

_

I.. . , . - . - . _ . - . _ .- _.___ __,
; .1 . _ n t. . c._ _ ._ _ u_ ;_ . ._. - . .i -__. , = - . . _ _.: , . s - . _. -(

,
-

.

. 1 C _. ; s -- - '
s - e E ..~._4i- . ,. _- ;-- . ..o . _. 'm 5;. t

i 5.a- - - , ..n ; - - 7 --
- ,4 -

. . ,
- ,.__._g_-

,..c._=_c, ., +.y . _ , . . u__ _-m i _-. _ ____ m , , . _ . . . _,_x._2._ ,- .- s90 .-T r , . --. 'a i u - -

;. - _ ' ' - 72... , _ .
.- - . __ a . , , ._,.-;. , . ,_ mw _:_ _ . _ _ i. . . .
.. , _ . ,-w , - . _.m- g - - - - i < - _

-_ i._m 3 -, y. _ -- . __ _ m ; .
...r . . , . . ,

80
, _' - .'

. . - -

' ' , _ .

. .
.

,; _ . r, , = - , , _ n.: n . ..- - -
-. . .

- , ,, -

*G., _. m-w
. __-- -a . - ,. o , ._< ., ._w a7

_

.
-

. ., ... -- - c ta c__. ,ww. , _ , . . .70 - ,
_

-
- gg -

,_ w _- .~._n. _
-- .g . ,h u- . , ns . ;.

__

.2 ; , _,r_ g - c m. . r 4- - f'gf-, nv 2 .,_ , . _ - . ~,

,.i - 6 - a , - i - -- -
i g - s r - ---r s- E' - s -, *-.d

. J' .C. r_E 7 .-=c_L '}. -5 s .a a.~.. in . b = s - r a, .-.m.-i* s g
J.ir-

. G; . -i' Z . _ .\ -. : Ir , - - T -

rg r- :-- -+ ,+vsr M M-:r , .
'

.h. Jj - n M .T J'-- 'T?5 'i 's,.: T. -J t i -'i , '

_ m _1 m w , . .... % m __. ~ 2 a ._,a a w w __ .; % .'i. t . . m ,- f .. - , .. w .,
5' -- ! '; 4 } i t._'4p ~ p : ai-L -f,-=av g 7-p - 'I r +--2. I N i-- -r ;- t ,, -I

. - ., - --- , --w._,- >~, . m m ra,-w a - . . --

2 m m .._'.a % _t

pp '.

.

. 3. y_. ; , , . . .wm v v : ,,
r m. . -x.--,v.----=. + -. _percent w e, - , _ . < , i ..i_ .

^ .. -

. ,- i . m. i - , - . . .- , - -

. . _ . - ,vu. .,2 f-
_

.- t _ *_ ' | P P ,' , ._
#, . - . , , . . .- , , ,

4 *
.

4 . - & 'l. _ ,. 4 4 .

- .

50 "-2=^4-'3'= 48 * .
~ a q'' I'' m .T.m i' 8%* ".-"H__1 'i-.~; 3. 7 r "- '

d-'
'I'... , . _I_. s.17 j m- yg.i | M -L h ..;- -+ =. = i-'y: 4 -: |- &

? 8 -: -Tr'4 * ? .'.54 . af-.et._i- r; i : 1 L :_r

- -- -Y .J- = + 17 i?-i, IIurs_A i3
'

.1**+r i7. t : '
t : '

r.- T i n + - --2 e 2--9 . * i- *-+
-. a E E i 2 r .h a . . &= -ii " * a a '.-|4_"._;..q ; 7 -' % M l'.a 4-- - , . I t u } YY,-

l: =q=& :.x- |3--+ [ . + M n-:--- =+ ;- - E = r'i-b-&p & :

n n i m ='
. . s. ty r 3h-=W 4 W af 'T'"Q .su a y ,. ,e1- - .ar r - 7 ' p2*;.-' e r;/ air = w 3:1 r4 f.4 2. , 2 u 2.;s . ; f r =I-; 7m--- qcir r n. - _ - ' - :_ r 1 .T , n- 51-- e y i - 7 ". : ;+

.

. 7 ,_ c sp ~ ,- i .-:-- - r = &.2' i- -9+_.-; ; . . 2: _. . . ,._- . ,., ;;; _ _. _ w U : u :
_

r .u_.

*"s . *2-^ 2 "#~"~".^.
; i m: m. ,_;_ ; y p-_ .__- y._, ..;-,a M gru w m +w - ;,.. '.+-,-.m .n40 *" - ' ' *'#"

. Y't - - '
* * * "=" -

~" '

* -* * "" "r= ""' "=-5'W -: v :- WhM= --
"'"M'"** * "2*~~" ' '

M-ki k . ;- #:1 s eF- T'-' :: -.- + L Us~ ; W 'i - -- -'

' ,- - l M E -= E &- +5 k5 ? -#-sMLsM+ c .i f ei ! = y.'.- g k-
-- -

= +Mc - - r -Jy-+ 1-p J 5- din 'j:C rf ;'f'ini TirG.ris i "J.~3E.==, - - 5 ': .9 Er1111.J'11 k2. L.*w '''a 4 IZ^ !.f E. .5 ,_ '' Q Z i' r ,~.i :-i! .~ .i -4 Jf 2' 2_Q ~? f 1 E.{.:4 i- ' : E-' 'i e .a 9 ~ - r!
.hM=3: : n-ik ' @ =4 -^ - ;-T- f y ; ; .f- ' - s.

''

- - k ' : 34r._s, _. K ,j ; t. , g & pi- i. lf- $.2.*': 1-3.= -1 a.k ' '.kr q - : .F- :-- E2 j 1 -35Z' .44 u. i :3= #3 '@ + 2 x= s--+ i ; r +5
#

.

,

e f-.p gr-h:M&T qJT- . . T'iiJi' !' ';- ~

. 2 h 's f er I ~T-}24 f ~I' E .11 EE ~ i =F:Tr- E' *-ir-Trig =@ 2Ta+: uJa-r'.A ;'=r-+MEL1 + PL' - T 7 SF 4117-= -

Er+-L~*=i=''-'*r '~ ''*30 d* + M N+ ' . "* e w m2C m r *- :r''r:h " " * * 'M4*** :WN- Mr mW^'h"*'d* * -
-

.-; 'scr4 a e mt '* . .._1, s.p2 T pr2=+.4,4- W*-U - rSL = !M- E i .. + - - - - p v.a. - 4. L, iq2 . r-v+= ' r= -- i Np. r- :34
.-

' T-wril % ft .t L-]- I'Y- t [g Ni ~ ;'6 N i . - iF ' i

& == - yp: ; = ,-1 - ?f'=P * dh g . y ,'4 *
.I. i -~ p.i .t". ' f: bi L-- :5 '6+-- r5

. .- t a . -. , ,_, r 2.m - - . -
u r.O

,f@r 1
'

i,I . t. 5 r .!..
'.'. Y I J~f Ii .i_iA* l '' " i l' i

5-':r 1. v -

. a or > re +-t i v.;,., _

-v - y~ - Cv:u. t 6- 1: ,m- . a=1 % 2t., _% _ , . .-,i. .7 . ,.a5 _. . - -20 *P"c
-

" N' U'",'' " " I ' " = * '

Li1 ,w ) , , , >> - - .' ' , ' - ' 'f ", " " " r 't -*",=''7".
'-* ' ' * '' i '' * - ' '4"'""

ig-4 'i r ~, . . r e -e u , -r- - %e, g .i i , i. m , i .
+ , r -r - i i ; _ . _ _ . , , i 2 . - - i 6

. i ! 4

.+,==.p_+__.. . . , . . . . , . .. . . . m ., n _ . ; __m , _ . . . . , , ..
. _ . i . .

j 3;t.4 1 , i 3.

m_ ,- 6

. ,
e-- a .is -} -

... s . t _ . . , . i e

10 * ' .- i e i_A.a ," .' . e' - : m , # - -- -..,-V
' ' ' ' ' ' ' i ' '

- * " - ' ' ii wiu - .r i ,..-,,i +- . < , , -- -t .6 - . 6 -- 'I t .'.-6 - i. i .e +- a e> . i

''4[ _j. i . s s: E j -Il 3 i _ i1 . 4 , ., i., t . . 6d -

- -M i a i r 4 .- 6 rr fe .J M 1 - i * _ ,io i 1 - . , , 1 i , , ,
, _ ,

I*'. -

_ . . .

LeO
SW i a - * * i LL w%, n* L o w L.a.,$7' e n. i -- r

. ~ - ..

* . . . ..*.' i* - - -* *T?'a n z a.-.
. -

..

m a,a n saamn s4- d s ma ann * < mr - i a *>d AI'm a ,* n- s a.uaw
a . -

- a iianna .- -

snamn i ac a a n s ;o a m a . .a a ac a i .: a aa n s a a,a n iaa n annm w m aest um a ocrosin .aw.a cacusan m. wum - m m w m

TM RMAt

conTRot FIGURE 6.4-23---

SPARTINA DEAD WEIGHT
B) IN SPARTINA MARS!!ES
CRYSTAL RIVER 316 STUDIES,

i

1 FLORIDA POWER CORPORATION
I

(

e G G



-
- : g:- c v;

'} .;;f-

'

..

|
:f , .

k .~

-,r

c
-

4.. >

83 84a- r n3

. 8 84
:1

__
5

', .;
.

./%|
5.

.

- 83 .84
- 09- 06

i

I .v''. ;7

Y' /
83 84
07- 7

|(: ;,: 83
' '

06i
NOT CONSIDERED

<

TIME DIFFERENCES
' '

. y..

' s ' FIGURE 6.4-24.

' (,,,) - SPARTINA TUTAli WRIGilT
IN SPARTINA MARSilHS-

3- - CRYSTAL RIVER 316 STUDIES i

'

~

FLORIDA POWER CORPORATION

,

.[ t



V-

M -' . .h
.g.yco. . a .; , a

. ] $g ,

J'..d-;J ;h. !., ., ,
.

:l
- '-- 1 .mp6w. m .u.. ..: 4 _2

,-
i .

-
, ay 9

. 3..9
.. :s,

. .q , , . . + - - .,.i . ; .g.
.e,

''
p..+ . .$ ,

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

,

i 4 .

..!.,.pc ' , , j. .* .
,

h g .d
[

.pla t..

|
I

e,

, i. y i , e s, mZ. ' .(., ,i

8 | Q. ;'.
. . '[ ., . g wO

. e
H H

,. , # .3

r N l 1 Pbi i ! ,

.|
. ., . a . # \

.

>1 .t g ggi i ,_

Ir ,.

6
-

( '/ .. L i ..'g ammo.. a. ,, ) i i .g H r.Q &
: , !

lj,e
.. 4.

.! . . =1 s = a@i < ,f,

e,1 .1 i| i
- i .,.

N .5 g
*l

Ol. .1,.
.} .; I ;

.s
| \.

6 .a : . ,

Q g ', O| _. s.
. .. c .'l.H 'p.g j. : ....

; , . . ._ , ,
,

s s. r> w.q.a ,3 ** -

r,ieg er bZ Ho
e :

. = ~ e ww,
. s ,

..

:.. 4. % 2 8 04 :> |*
, , , . N O 11."

'
h; k.*.

f - . .

i1 ,1:16.'hp .N 4 , , ,.
a H g Q.

.g..,i J..4g . . g
pd

h;;... g\. ;
.

@ 4' . .N

...g.: p{g
"

.

i. | . .. . g. . y z Qgge.q . _e y

.c
g g m, m,. H.

N v , a4 f p.. ,

.* n a+

; g .,
.

L.
.

j. _
q, .:j ; c g

[
,.m, .v

1 . . .. s. t
.

,s.

n a 4 : o,. . .

; '~ . .
m ..

I ,l ( 3 H 0. Z cc Q
, ;

. . . , '....f [ ,1 |.
.,

i

b m H Ub'
. . ., .

.. ..

.',

\._
. .[L..... .._.

- i

:. : . 9 ...y., .. .

I.
,

u e a. m a, . . .-
; - [

'

4y; ;l .d 4 /'

. . 4('. , . ,

:
g f 3 - . ;, ;2'

.u u i .
\,. , .e

4.,
j . :,:

-

p i.... 4

.< . ;. ,
,, , , / 1 4 . . i./ r 4 .. . e., , ,. , . .

f...I p ..J;) F,i.il
'

/. . .
.- ._ .,j; i . . . .. . . - -> .

. I , . .. ogi ..i .. , .i , .. :t .

? |
' '

,

,0 1|| |,
.

[f.h,: - | ^R''

< . . :. ,s mim 4 r . . e}-

,
~

4:s4 p^dq' -d . ,f .

4._(f,.t|.'I f b.:''' . ~ ...". j* . . ..|*

f .pe
!| '

! | f,
|' /- . . ' , -..i .,

I c 1..; b L

. . ,
. 7 m.y. ,

og. . ..
,

i a,., , .

|
,

. a= - - >*t a i . s . . .

p

?
-

.

.. e, . < ;
[-

. ). .

i
'

: i . I. .

,|
. . . .

9- ,. ;
,

, , ,,

| / |
'

'

k.
. _ ._ _ .. . i.

'
'

|| |I s 2 j . i .

/
.

d,

g
. Fe*| | - . y ..ej

6
,

, , , ,

I ] e9
| ; {

.f 4.- .3
i . p

, i -

j
,

, , ,
.

4. .
. . .

t.
. .__ c 1; i ;

.
. .

f -[ 4,*e < t
.

i | ,

| 8

| { '.
.

[ ~

/) f | l
-4

d'
.

' lj j '

,

r /. ,/ p. .

l.
.g _

Ji i, ; . . .

.. . .y, ;
. y . N . .. . e.. s ,

*
.

, , .) , .. . . l. - 2
N . . . '

'

s - -

r : e.i ,

% P q' . 4 4 .. gi
'

. . 9,

.
,I

.<,.. . J.1 '%

. . |4! .< < . ;. J g, .. .', ,,..

k
[i . N

.- .

I
.,

- t J ,4 .tp.i m;. .,g).
. ' . ,g,p i q m _ . . -a,, , . t

q
. ..; .

, 'a l' , +;u p j J.g.i /.i!. e. ,,i , . oj

,'i . )
.

'. i g' ;i.b p'h I 1 d * -

r/ -

. !k g
*

., .

.i ; ip
.

() - .- . . .. . . ..

1 : , .

. . , :
'

, . ,+..| A.,7 y .n
i.,. a.,. . . . g

-

'...
|'\.

),' I t.* :u .
.

I l Y . .! b 2s .k

,, .p. .
. . , ,

. &
.

t .r jn : -

: . y . >>. .
. , -

3,; ; .. 7 , y,
,

, ,

e, , ,-.
, ,

. ,, g g . . j , . .

7
... 4 +. - -, . g

.

t . . . , ,
.

., S (. y [4 ...i .en
! . Le 4 LI

~ , e .. , ,
6 I 32. a.4 ***

q'Ij. i[|,j4,,. . .|. .g uu o o

4 .A 4 .a, L n g

4.g y ga. L . i.. .:'
; e . . !;f.; . p is ,

y L,

'

j. q. , s, . ., a ,; . ....

, q .

p;'..
. _.

y_y.@h$ [,o.-{;k;',- !-.
. .. a!* OU| |f' r e -

,

r,,._
_

.!c
33, ,_

. . i, i; t ., .q ..' , .a ..p

,,
. y v. o

.

p, . , ;,. t ..! y ,i i4. . .ig{ g 5 g g yS*b; ewe
='

i ,
, .

. ;
, a, w-

[* *Mw|M i
ein .m p,

n .. ,.

E '- A E E! U $
'

.

>~ '42' '
;

~~
| - i. , q n| |. "7 &n p'

- - - -'-~~- T |
| |'-

- "
?;

= :q.
.

!!d ..
o ,, y ,.. , .,,

- ;2 |,
- i.h.

.

e.:n r .
t' - 4 . ;

.. .$
py;.y

1.. .,q , .y. .:. ... . j g, |i . a
.. i.,. l,,k,-

, . ... r, ,1,
.

t, ..ckd
J, .T j .j- i.f;. . .

7,- ,r : .TS$ |
L

.i
'

||'t ... i -n'?

~3.
>

.

- - 4 4 sg..i ,. .. , ..

J [7 [
>

a. ,i 0 '; p il, t @,fQ M. - -p _ _i.4 .* |
._. 1 ,

...'s ; -1.j i I ;r +

|, it-

.

O O O '

O o O oO @ N O Oo
n d H 4 CO 4

N
E
D
w

,,,;..- ,



y=

- -- 'T * " "

''t"'
* { ''t '*** *

.

'j'. ' I.ij 3 fj
'

!. i '' '

'
,{[. ,

gl
5

g , t 4 ,,

' I,
-

, i
- - [ '.i'Y. t:t..[h.,' m'd;'h, , ,I | ''' ' 8

J i i -.:.

( g:t . . .,i.
.

e ,

+ > j kib } IdrEh
..4 .

J .i
-

a U1 z:.l
'

a's
*

- - -
Hi - e. l.g:r w- e

4 ,
-

,
. , , .m

.,

t
. L 5 i . en. .m

i I I
_ _ I l

, '

t
- r -

h. |
'

j N.: .'
. . , . a g O U) to O'

( -
,.

i

q H kl, t ..t.. ' . 'i. ,

i |C @

r 0 - N 2%8
,

! j W@ '

:2 2 m m
,

' '
j[ g ; : e q 9.i 0 0| .,

h 7 $4WM
,

. > .

,.
.

a n
. '. li *'

.

i. n uz H o,
.

" * H m O,
, o ..,

. .
' -

-

i.
' -i.

. :. L ; J J .

@ QH
. i |

.c
't

' u .
B

- b :.. e.s ,

,

,3 g.J a; 4* "
, r t

'

i 3 +.
i.

tg,

..1 .. ;
-

a

, ,... .. .

p.y . j i Q, zq Q-

=3 H gl, pH-... i

.: : o co en to a:
.

,

9 .': :, s
.

, ' ~. a ; I L: o uo
,

: : . 1 ..

.i:ie 4

H z cc a; ' . * to UH U k.i | m -
,

.

J i
'

, ||p
n,,

r y; ;
''-

;j . j ,n
, i' | L 4 j

' i
- |* 4 - 3

i,
. '.!

' * ' , 2 3.,.
-

t
.

!
i

. |
. , ,

I i i
, . ,

:
i !

J .f. I
^ e.

c
i .n

i j , . ,M. i .-

, . ,
m', g ,

,
- t a

| e ,*
l . [ [~ I

'

& a =,
.

g
' ' : e

f **

:.y, .:=
, .

; [.}j.
,,

,

9 ,. . u. _ _ ..
; ,

1 : -- .c.
| j 0',

.l
- .i

.
.:,-''' '' '

i , I j ~ ; - - ?.m * , , .
1 q7 i g

. > j f
.I Ig (
'

y I*
-

'i- t e

A_ / -. |
.t

,' l +

| :c>

' '

1.
, , . ...

I '
;, l' et .: 'Et .;I ), s, - - e'

.
. em

I I ' ' 'f . ';T; *1 ; , |*I |
-

".
'

'~, " - /| j
- ['r ; ,

- .C

,

";
Ii

|
i : -

t
,

' r.;.i,
.

H
,

* t -

, ,

s1
- . ,, y t ,

i I i - ) '; ..'
'I '

I, ;-
. ? . \ ft,

! .. .;
j

. | 4
. ,,

i . ,,. . .

, _

i ,)| ... .., '. ; ..3..'-J .
j- g .,

1 d- e' . _:., . - . , . .
- 4 +- ' - 1, , ),'g'

j . ,, ,

ae
. 1

'i

I . . 1 I >
, . ,, ,

,4 4.b. I'f 1 ,' l'
. ; r ;* T. 4.g.-

:: I g ii | i : .. ..', ..

.f ( o.|, ? # < ii :j .. I : i'
g . le

''

. . .n,

F' ' . .$ ',.I.i N l'
.[! . %.

i, ,1
' !

* '
J r '. L e.;,

. ) ! t ..
~ '

..

|. .i. . .(J
6e a

i.+p
gg -

q
- .,

" g,. . ,
,,

J J.

|.
i I q

..

5 h ,h h_ .

t ,! g
'-

, : . e y

. |'i ; t .,

,,
| | '' i. |.

bq.
.. .' . I.

i ... .,, , ,

'f h,
'

{' .tp
.

.b.,

'
* ' ' :

s.
.

$ h.

,. ..-

,h ..

;n..
t

. (j . ,4.'.s .!.| . ;.'
4 +,

'1.A

. 4 !L,o
,c. . ...;,'. . '.

-

*

'
, ,

. a.'
.

1 "S'
y ;t

. ,

.a,4

+;;. p le. , .

,Rb.-.;L,
- y i.

,j}I!i,y B- '; * . ..I& [.,.
. , .g

'

t, 1
'

;,,j ei,
,

., .n q g
'

a
'

.1 ;.:-

,

i. .

l..
3

'

:;., l, .k F,.i
a i;.,

. .1.
,', 'c r- '

'..
/

'
. .

# 1 'j' ! |. ,'.''
'..

k,,
, c

,

i ,, . t-

[ . :
'

,8 } g'r L ). C ri

!
,j-

.

,.g .h
..... ... . . . .

|> f .. . %, g
.i.fi '

' L,e (....
'l

i q ..,
m, ,

! .
' '

' ,

g'
) i .

'
. .

L # .
,

i '

j - f'.
i.

,

-., i .d ,Ff .[ J ,'
. . ..,.

.,
. . . . f_ d

.
. . a.. g

. . g g |

..
~

f.,)
^

# ...
', . a

|
. 4 he ar
t n 7. S. ' ''

,';.s .
. ..,

'| [~. ed
,,

,
i s. .

'l p
,,, . .

;

'
. . r, '

:,
,

! : !

p .
| 2.

3
.

~-s .,
'

'b . '. j d
1

. . . . ..J
'

. . i, si .
i . . i

('-
I : ; ;-

, . . g .

3 , . .
= y', ir d

-

t .cu .|. e,, . ! c i

j,"p '

.:p.r.q p4 i i. :. .2*
.4. :.;;'

,,.'4 .;

a|i .[ [ i
'

.

.( .f$ D }..k . J' i. ,i.;t|. jt (l:

.[
. g.

.

,, ,,

..i - % 44 g;
g , g

,@{| C if. ' ' ..|,. i-hi!.f. h.
:

i,
! %
,.g

.,
. q g

. :, 3
s y.,, ,

.li
.. t .1. m t

. . . r!.g.y .. .... ,;,

j .

u .
_.w



4-

O

:

84
01

83 84
1 03

\
83 84
10 5

s

O
83 84
09 6

'-
,

8 'N 84
07- 07

83
06

TIME DIFFERENCES

FIGURE 6.4-27'

SPARTINA TCTTAL DENSITY
IN SPARTINA MARS!!ES
CRYSTAL RIVER 316 STUDIES
FLORIDA POWER CORPORATION

|

|

L



m _ _ _ _

h'

$ ! d, |d'Mj /, ? , b.i ' 'i,l.|. 1. h'

a -:$.y ' s
,,

;;J
1.i 'i . L 1 ::' !d';j :' ALj c ., -.,|, . ,

- . , , .

J 2.' .2 . i ;'

i 1 .
. ;' L!,' v >f4M'.

g
. O i;: 4 t

..i... ..m.

4

, .J .L .ea ;..JL._ L n. L.j y<;eed L ... .

J ;. 4j! .( . ,

i. .o
N.A,;.

' '
' 2,

9 .; &A,M.j : .
'

i. ;,.' ' 3.,

b - L; h'J$.6.j M A 'I ';h h 9H- ?*
__ [# ].

O
'

d, L t a'*' *
_

7
..m. .. -.., , u ;. i . 4 4

. i : = .T..|!,' ;4,l',f .,/ {

m h- .
,

.y[d'[4.]
d1'dj i1 hgf

.it1, Od' 1.f .L i .) '. :i
"'

,. .., i,,,

f.1 M h'' ''-y"M..~$
.+4}y

1:p h. dy' A i+ t.ffh $..[.-

'
;,

-

*;1 g 04. m7p' .t" * ~

y -
n fg ., c;.e. f;n; .jp -; ra wdt,. t4 i. . s,, q $ ; : y ,

- ,.

p;. -- _ L., .

,jMJm b; - .;l ti c.:.q n fso,p ,
ms H wq p.- rr .

h.j 7 l. ; . 'j a H. N Qb;; y[H ;i,4a i a .._- +y .g n4 ,. 4

. _ 4M..-
,-

b h,. . .a h s.1;
'

i .
"

.,.<-

j.k, .;g mmmo
'

..

. . 'di ;o.il :,. ,

.'
L. ip4. q..M% L. i J.:. .tu, ? eg H. m

|3
.; L ;, 6,..

g., ..x w , . .,e ; u.g .m ;...p

:Q
jy; s,at n . .t .

.d j - . : i. ~ 0 }T;
: , u. . .,

,I. y ; ock hyg@;. i-. f :.h /,: ..l :3. /I y| 6 j i ;ig7 e:,

" * 9?'!"".
' "' ' t ''tp-j h, k ,

g ycP
-

y Q u) H OnU '*" h|-
- ' " t

-
F .-

yf.7
~

r'*

hr [ |4 -H-' 1 kt- 9;
n' |t ,* q

|

,j )
,.q].f.

i

-

} 't p % r EmO

:: 1.

.| ,-> 1 i *
?

-
7 h- '' e

. .|
i,. , ,

r y gg:- -

. '.. . i. a
,

[..
Q..,

,.

, -}
. 1 F ci

.. i..... .

J
'

;' I ,j D1
., ,

S ';'
\..

y ., ,. op
LLun|,,M '| .Md.d../.;I djs.. o g CD sC 3. E Cr.'

t , p,
t. . .' J i

'

p j ,
, i

.

' g, y g4ygy .[..y . q 4 . y y
,T CI

.f j yh
{J..

1 i :..

f- .?4 f :f,f. !;p ,7, ,W,
-j, ' +

}
,

? T v, 8Z H O* b a '

h
"

[t
M | '5f, . " ..

. ,, s
t *".

6 ,,, m ..

p
. ".

*

J,.1'p'".?,u?.4. 4. u ,. .. ., .

. ., A
, :

q gs g gga
,;7 |;a pMi 3.

7 /, g r .i
,$ be 44 ,a

.| u,..! ;
.. s

,L .;L, A 4 . ' ';."' '

,+.. . 4+ s4.i.i

k 'n I'
.
-h L 4 ;

-

'.i . t 1:J L ,. i..g H sg gg Q
L '4 ..,4 Le Z,, .. - 1

..

a i ,a 4 i, ..a ,c ,

}i lh
.r14 f;A .'

a i ,
#i ', 1 : ,

- [ ': 4 3 ... .....

[
.M,.h.$..y/

pt", |, .j,
. Q C 8C

'' ', a
'

.. .a..ig ,.

. i-i . ,

,t
,

. g Q. HH*
..p. p

.: i. - D m mM'

e R, .,J N);,;,.iif
.. ..9 , .

,, ,
"

.,i' ,; . 4 1 :, .g..
+i,$"l . . .;.S i .; *

<, .
S.' * ZM]Mi : . ,

/.. ,_.#. , . 9
. . j..

'
,

t 1
/ p.: 4 ,... ),; g H De1

-

a hi ;. . g ....g p. 7 ;,
. . .

g g g gg
. i. 4..

yg 7
. . .- . o. .

$ 'i
. qLp.4.p p

1
. .; -

. .. i...
.

,

j s. , }. .

. .. .

6 .

w. </.a .#.J
.- . .

,,4"' ' . ' . - .'
; . .

.. ,

[
. j . h, - . . a J.

.

.n.r*;. ' ' ' *
' ""

.; .

8
.

,

i. j , ' ' .
i. 1.

,

. p q;,
,,

h|]"%p ,h. f
f..iC 4 p ,;.. ,. . r t qz'r 1 : .,.

.f v:
'

f ;, . ,, 43 1 ( .: L..4. .

;7 E 4
;., i ,i l

' e 4 . . <. ..

r'j
(41/' y'

.

I %< r;'H [ n d "'

'.i !
"; *''

'* ' ='- l i *o' ''
O'*d

|.
p r.7,

.: . m.t, ' . PU i
. . ,

.N
,

,.
- ,1 +J

; i .i ") . ..'
* c

.c t . -
a. w. s 4. ~-u . -.~,, .

i - m g,o.c i p.;' '

,e a . . . ., .a u

) |..;, N ,.

';j
n .

'.
'

.y ..g- 1J : u
'

. %.ii S
.

au a' .f . ,. ,, g
l. \, .4 '.. ,

li-k3p ,i 'p.. b 4 4 LLt.i J. r p . j |.
'

M.., . . . |..
'.i ec

'

f. %
..

. , . '70 ,\ f.S 1,;eg;.4 ;. y J;
i,

,'
,

;'

'. % . 3'i 6

, p
,

.;", .,
. ,. ,,,j.,

..
.

.,
. %

. . .( . 1;.y Jf. y [A . g. .p;(gh ,;.
. . s .1 p g ; 4.i 9 . -

. ... ,s . . f..
7.,.. ,

.5. ia
._

_

4..
.r. .,

- .. +.

i.,l. #
Tcg. a

y .
,e.. .a . +.v m ,

..o , . , -4
,, ,,

did.i J,
. .!- . F. ..e gJ, q g4 . ,

.

. , .
..I f | .,1

.[
. a ji y : .i.icL.L.4 .a

J .k *
- | j, U

fgi"|k u
t "

1|,1 l.. [ .a...Lj.4.3 / ,'.y? @.
J.!

2 jl;l }, .;'. .. f
,. . .. 9

g i e, '

y .. .

!
,

L. ,jf ,.j N- '
J- 3:,

' '
L ..... . j
, . i ,g- ,, ,, ; - q; m- 3 .,.a p

-.

7

. -.
;

Lh ]
__ . . . .t ,. . . . .;

f

'

.. +.

. . p(a .'
''

,j {,
'

.

.h.$
_.

); ."

; .,hj (rh.M_, i-M..f.+k3, ,-
I

.

]. $

'

! | c* 4
s

4.., L g

Q 1

... s ,j !| .

| >Lh 4.I /
4 n . . .p af . f. ' ;.;. '.

'

.

)
. ,._.

1

.

| g /.H W.
f ,dy 1 "

S. J. p g P.; ., .. ...,.

ILE.L . . -

mL

a,v. n..a h 4.L % f. .-
. 4| L

..po s-e ..e. . .4
p,- .. . 1

'

1
.

M ..

g ~.g+|gf4 .p. L Li,s.,,4 ,/ .. . , . - '..a !
I l.

-

, ,
'

4 4
. .

. . ...

.'.'
i, .J J g3A e..i . , e

i I . \
,

); M.|,. .. i Iir + p jip pi 4 ;..41 P u.

.'..l.
'

)*
,

a

.4. L,1. .f. ...2 ;. u(..
7.

. g
jt he[ .h !;,Q '.

,
'','

1
-

.. ; ,.i!:1 .4
,

.:

,1.. ap|;J ,i,; ,3L. p. .. , 6 . 1y .# ic , ,'.4 ;.,,.,.

1
... .i

U )'". P.w)['J [.' |EhN d'i '

., k. g
- h[ ,

,
! i

. g..

i * *a
_..'; .i.n 4 H. 4

.,
,,,

4.. 1,g
.

i
,

i ,. %
'

l ;;; a. ,yW
... ?.NJ.4 J.;4 L,

L J ' . ra p -a a;. . i... - .

..f . .

, , , , .,

. k, ajQ4 ..
'

q{,q.i
3 p.- y

'

J., t.
:l 'i $ .''' ; r,*

.v.lki J L. - , ,. '. .n .aep
.

. |;L%/ J.
} ,

'
i %q i,

d:[.h ,;
..i

' . . p A! .y. i..- :i9h .g9 . .yG 3 g L;
pi J.

.'
sg

f,i 1
' .

... , w gw ,, - n.
,

,4 e aL ; i , q.,
s.. . . .s ,, -

4' .-A ...

n ., ,, ...,,

p ;;;;L LL '%
r' -

''ig..s ; t. lJ~-
. i. . . t . m.

j ) il Fqi (lJ
.g wet .m%. p y;q

. y-
3

: : 4 g ,
b,. 4

a . e g, , .
.

e\
,

- k v , , [ 9.'
E M 4 l'*-

1, ...y"12
@ap. del

/. p@!;
P f W W: W :t,

''
A' .'f'

H
'..y,.I y) ,, .u44 4 g

7
|j

g[
t.:. ;e |

'' '. .t.. g pl :.{ ,,pg 3p.,

.d 24 *. 1 .!;a g g ) : L q 'E.. J 6 . |.
'

f 7 3.,
i '.. . ygg i., ,.

.S..a
. '.'. .f.j,,k.odf .W ,h,u?,..h,,.*.-

h'- fhh & 5 15 f h fb E

Y.,H
.:

.',
-

.-

L . g,a..

e .

1.o.. , b. .,j1.4
o ,

.

r
[- I... .i

o . . -

I.. ,.-
,

,6 . . . i i./... y 4vt d
a

.,t. .m.: .m .", .n
, 4 ,- ,r .:...J.

i. i i ;; d LQ4 P.
i. . , p.

i i.
j.cm .. . . -,'

d . , f , J. . * . 'l ry ',, | W
.

NLa, h..) I. _ ;Lj.|
" ;4

1, 't.r , I'
,

.i g=3l
,

|i1 ,i ,

--.,S1.i ' ,I - '*''' - *@ I.4 ! '

F.M,
b,

. a. , n. in y . .y-

; - ; 9 v. ;:r . d-'b,
.3

i
,*

' ' .*+d' ' ,--+.
FCd

'.+9, y A...
G, l ',

, n
:q'.3. .a pLt; i.,,, 1

a
, d.. ,4 c G .; { f.,.L"y'Jq ( '/.h.g-N

". ;.;.;;
. ',

.-I. a 4 . L ;

99. . Jq L . ,

&.. /.A.,'4 |$.I

.

,

-

!qlq Lp. ,..a j .

,

'

Lt ;
y

. 1.. ,..

& ,pfu .s. .., ,. <. ,

.[o ..J':J. '];
.,

L iylj-,{,0j ; -j g 4 s ' ;' J g. .

oa= . , . . . . .
, . .3

n,
,

,C |. . i. 41.- r..I '4.
a|Q

. , y
L,,J._ , .

-

p
'

4P
'

r
' a L; a eg .m. ri. :

,

..,

.. ,

4 .g . , , , ..ir ,, g.g | L..{g 4.
- m ,,

,. 4 .

,

s i. ,,o. ra '>; .
g .

1 iJ.k!J yq
1

- r! j i. . ..;
i.a,a ..

|.-NU.N."h Ah ; [ i t

a.. . 4 , ,
;. .,; uu n''

! y'
,$

, ] yA ~9 ..,p

UU b }
.,

h N E " U,Il d h S .,I '|
.| },t.i

(
= - h;

' *" * -
| - y 3 g ,, agi a..

,

.,L-p.
q. 9o t i ,. ! .j

-

,

.7e >
u,e,.{

,. . al
_. ., ,

L, y4 4 't,j , i,. % .,g o .si, , ..
,3

,

g na ( a yy f g "8 C
L.

.

'' g 55i':d 1!4 J.q l ....!
i ,;; Ly'

j hF 1 |.4 *

H.,[,;d '.ad'p
4;e.

,; ,
.

., . I 1.,

@;6q]; .[J
. . ,.

dp p ik :f;.r. , 4 91% A'
: 3 . 4

-5 Y
.j.

}L. ..

p|.1 L, MP 7 [,1 p.,Wk,M
Q;.

*' a
dr o. d . ML ( y .,;-i.:1 4 :.L "I ;.'! ":,| '. . j . , , ,9. % L': j i

{,.|.:;.a.4:..
' f a.1.. . , . ,...3

;; 1 yp/f .f,,.
a ,

;g,.Q qb /, j . . . '. J.Q| I

.,1

,
. -

f ;,, .g ;,;.g 7 7
t

.s .

g im. ..a

y.i
1 d 4

,
ii ir .,

LU bi t i.
g.... 4,.

.i. s n.
.

!
. #.. . .

%,J.:h1,4 M
y(,h(W,4; AMW[.

s; ..
'
j 4 g | | i'1 h |(1,

.a;;.' ,
6 . i

. a,.M, ,+ 4I I;
.J.j i,0

L '. [;SW
U@b;

1 4 4 g;;&
'

l.;: Ji g
,

..

h'
.,

I0j j.44d L r .gja.' ".':tl'L.| . e i :'l +, :'
y: .ppi

4
. e .

'
". . e .i, ,

g j
.',

I |;i mi, :t4.,3 1 1 i c.i "'Jc4 n;aw .
o

. l. ; ,
- f.": o %d 4,:f j,, E'.;

.j E'Y d d Oh, :.;. hhy !

3. . , ,L i., , ,m

! h |

,

-|
.

[ 'a .N h(h ;
- -

M' . ,i C
L).s.i. jl. < ulI. et '" "

'' :.
5,|

--'

..J s

O O O O O O O O O O O O y

W 9 O @ N u; m v O @ N m q j

q g g m Mg N N N .iq e4 i

v

j

4

C -1
i

i

3
#



_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _, ,
6

3
--

_

_

4
M
-
"

, .,

''

T * T. *a h'|[el o
d

h, i . 9

,

i.* h.
1 5 .

e ,'T
,

t y
.un ! , ku .0;O,VL.g n,,.. pig xv.

, a ,

4., 4 wi
,q 91

- q +iu i e i ,_ ".
i,

- - - - 11 i' . 4 y' l'.. eq 4. -R*
-

o i r ) fah,,.Q10 dT.'!.' d
'

i .lH : [.U, p j
" - *

A ILL4 'J .||,
li 6' I. |- is g

i
,I i *q

f'y
-

#4W
h-9.

g'''
., o WaaL. i

.

J ( '. j

1 i t 4'

d.ipkfe ,qt 4
. l L.. j;) $*

:.!pg}||1 {
'

]i.. -

.y

j. l, ' .j..
(

.*-
e. . y.p p , -

, ,|
.gl.4g 4. .j..

k
j i! i,[1 g7

. . i o..

. .f
.

7
".p.,,W, a ri J a i..

-_ '
p[ 3 q .|

.... f.o,.
.

i
,

4
H m7d. .,...7+. i

. q. . i , 7.. 7 ,
q. J , .l l ! Ilg WO M

i.

ij ~[d J
'
/ ' .i. , ,,,.] - Y j h,' 4 a.4Il S . 1

,

g
.

'
i

-
,

3

, ~-y a <
> F.u,a

.., ,,

3

1.. 4 4, -- _p
4 . , .m ,.

Q E'*iJ . 4 .2 . ' , -

3 c( |' ND f@ g
"

; , p).y'q,p .J ' ,'
-

:;.f,
f. , .).M M O . ' - -

.i N"' .i .,y, 9 .,e @g ., .,. .

f - .- . ; 3 ,;- . . -

j

g ,

,9 jpM JG qsfl .' t?' '1 i p p i; p g 7y iLi.
~4't-.

c 7) j
,

g ,yy p [,I
7 pi. , ,

t * ii
i , g: g. ;. j ,, .i ,

. ,

-

Jt
,

f:|y..
. i. .. _.,, zy< .

L 4 - y.
. . ,..

.

hA k I l4 C WZ@ .~sf1 l i!.h ,;.;lJe..I yM 0.. L
.,. , . . .,

\'' +: .G [4
j ;, e4 i

k-
p.g a tn m o 4..,.

r a 4.k
,

3 .|:.,vg 4

|;'p'."..i,
'''

N J. ; y.,
'

:. j . .j
,

.rd: 4 . ;P 4t : .

MM Q -'''d
. ,.g ,

h1 Z e!j. p f i d il .
, t. ' | t. 'e ;ggn. U ,

jg
.

,

7
,., a

3 ..si e 4 .

f;
hk.-? ?. (l..h

s : ..y

, a.MM j*. . , . ,
~' J Si t'I ,f

i, ,..

hN.
.",,j

3 1
, ma 1 . ,j[, .bi

F, | d .) U
'

[J,
. r.. ..1 .. i".p, [fi 9

a
; ';

k* 4 P 3
Ne : j

.4 . d .

3 ; b J; .c..y i!

r
> .4 %

.

L# .

.t
..e

M .c..
-

.
;

5g q. [.4 g M Q6;i.k.
.

..

b L I 'g.i.;n.,. .y
U

.

4 ,.

v ,i tv
.p{ 4 ,, -

,.

qi ., n >g i

j .'.!' g .

lj
<

p 3:p.; 3.a9 69 f
T i

. 4 . .r.y
y. j L:d 9Ze . r e t* '

y

'3
' . !i * H %G J

k h[h. -2

'I
h.b g$0i5.i .* i4 R,J :,'i k

' h-'f'!j.
I - i wao .- eel r. *

t
,

i-
'

?

, 2 *| @ O

L.;d .T.
p ,.'j.

'd
[' .i.dil'{Ju 4 f..i';,,,4 'kj i

; ..J;y,fj k y .

g.,id,. h. ' , " . .f..% l i I,4 1 .

'L'
'

J . ,| .

7

,.
i, :

.). 4 N 4 -
.,,-, , .r i i , i.

d.
t .j q;;,y y .[.,qi'

];
., f i ,'i;!

N,[
, .p .f

. ,j. u, }.
J,; '

l il[~
4:1; ?' ; ..,g.

.

.j a4L .' 2 LUh.},
'

'n '. ': .f 't;' l

.i[..-( . - ~

..*
7

-

,q . n m -

mmm3 --

i .

i f p'' M, ', 1_ 9.O t r7' ..
. , .

d
.

.n ," $ 0h' 62m,+ t, ,
t .>+

g
+

nr.i v %*
, , , i c .. r i i. . .-

. , .q ."g
: q

. ,
H.w.i.

. m $ .a, a a 4 ;9 , y s
,

, a n o . ..
,, ,

. L - 9y u ..,!
.

$ ai-y'.4 1.
q.. .

i.
.m

't(H a,+
7-a w o-uwt

,
.

th' w' fq
e: 4 .., ,.,,

k{.!..j ;
-. 6 . .1 i ,+. . d.o,...e.

.'.y.y f.. ,
-h}.

:; I q,. Ib!.h $p ,9 4:i"d: hdi ) 4 p L4
. i [ i d 1

' '

'i: il
a * I. g'

1, a t

i .*
-

e.- --
d..+y,-

. J, =-
|- i>Zl, ,f qa 1

a .- d l r.. a)-4,
f. J /O :p y .I' ..d.$g , [ ,

.] g . e .-.y h,
'

e

;

y 4 .. 4
'

.I .,,.

ia s. 4

..gi..1
a.

. i
- h-

- I..4 --

.

4 .i u I .. ,

]
'i ! g ..

ipq.
- "

,i ."
.

h o W
.,

dj J ,.e- d J .C

. ;1 q'
j..y '

,.JipS. -

s y g"
..

'I ' l. .as I..q ,j! ;,;

: j ,j,.h' .
, ,;|. ..j 2.S '

. !!
i ; pQ . . . .ei ,.

.'' I
.. s . - I j -

;
-.

)
t ,. 4

a .

f ,.

g .pj .q '. .1, : D. 4
.

,., ..

{ , ,.

p
2,- .i y , i.

.[
-

,
4 %s. I .i ;

-

,g,.7, j ,- , .,

.- . . , . .,
, .b.. .| ,

.

.. a.-.-.+ - J, ,; :'
..

,
,

'' . t
" ]

, ,

4'
7

.

', . ;. '
,.

..

f,9 pel- 8' d+*-A4o, * .| .- L r, .- la M r " .".(*g% "
4 ,j

t. . . i
I f

*( ' '
. E k,} |:, , , ,d . ,

h.h.)- h ;$
?

3
.

h2 _

, , a.1.i .i A
. .

kj j i4 il } |. . +y..h!.f h
"

[ E.j
. 79.'yif

. .. i 'e . ; ] @

..
]j ' , .

+ -

y'f
.- e.,

p
-

.it, y i .h ....e.. L 4 . . .p .. . 41, .[i ' s j'

g ji ,,

7.

( f p,.. ..j.D j
.j ,,L. 4...[ i, ,

,J.p.* 7,, .= i' 4 a 4.q J q ,
,

ir.i .i.

o,'
'

di.pi p i. g
$ . ,,a t. n . a. .bi;. i - , - e ..

'
.

. , i
- i . ;

,

T.
N" -

,
, O' ,q.t a : 4

, .

A 5' '

, ,

*T ' ".
.

'. , !.h i .
| ' , .r.t !' f.ai ..

y ,} a= 4 .A.'ti',.",'t
I.

;

.it ''
, -sil, .,

,N

. ,
-

- 6 3.J'
. i ., ., . qi

j' :1 i.
J 4 5,.

-. .9 mm
;;D p ] . " -,[

'

i| .

4

- 2.- 94.r
f 2;

. ,

,(..I;
.

...p.| . ,
, .i. .

>

,.9...a''.,..,..yh- ,F . ' . .. . - --- . .-
+*

I >
- 6

, -,

. ..., , . . . . c ..
. . ..

.,..+

3
' ' ' " $

j
. .. c ., i, ,

.| ' q [ .

q
lt *

, , k. (p ,t ...-
f'

i q s

3p g ; .
/p ... 4...x. .. !,p ?

..a. . . , .

J . . We
e. .. ,., 4 . 4 .. , ,, . 4 a

'
'

:; J '1 c b t 9 !..- 3 u.,../.. ;p. . t.,
.. .,i

..

g ,

i.
. .

,, | .

j ) , ,,f
.

.'
- [. . - - .I .

d - ..M N{'a5
..9. k..

.a. gc
'

. . ,, , 4 .c 4 : oe
i I. ,

.J..
. i ,,I i. -

. 1 L, .b,- .

',
,. . u . ,. . -k .. .!Jgiy.u ,

. . 1 4 ae .
"% m p.q..q|i - a ., ,. aa ; .

- .; .

.jt
-

, ,
j .'..f.f6 4 j, i: '.

.
. . 2,

l.:] :. Il 1
,

;g,i 'g, '.y:) .;j .; . . . .

p..,.,

.2 J y.. ,p . + .i #e -
9 n.t

.;.3 p;.
i r. . , .m . ...,

;i
. g c.:} ,j qc.q . :. _; if, :g

,- a -
q- q,

: sa 1 - 1 ,, z. . y ,
, _,,

,

$-- 3 !
-

N
-

p .w
- -

a

Mh j.-
r.vi -~ - ~

: 3 1 3.
: ...c., . . .r. , | g-

-

' . . ;
a.,..

.

3.*. + .-
3 ..

- . . , * 5 1 1 -j, *| jl .- . ec
i.

, ,
-

g ..)
. . .. . ..m. . ,_ ..

.

. h ''''

'''i d b .'' {l "!''f
' '#8 *J

- , ., j .
. < g )'h'' .y' 'E'h

Ay |' ] . ,' ,
'

'd ' . .y.p/q .h. . '".t:...''i. 'f .p yc''.g S,+
, . , - T

- V :

g .. qS =F fa s . -1 ,

[=
i

'
.4 ..-

.9.,
o.u.. g,

,q y.v. i ..pw,..y ..,q..j i j [ ; .

4 .
;., .- ; e . ,, , i .i.a q.7

. q. . .i e ,
.

..4 i. | ,
,, . - , , . . .. , . . + . 7. , g

2 * -; h .' .' t *
.,;.L . . qi ..

'

, gg 7
. .} . . ' ,J . ( j 1 0 s .' J '! .g

q [r|I
. , . . . . . -p, }eg

-

i ... .r q.. ii i ,

-j a,
- 1 . .. . < . .

. q., ..
4,.

h.., .. p,q |.
,

u

. + .. . , . ..

g.p it.{
. ,.

,

eq
6 9 i ; q y 7 .., ,.,

. .
4..g.;,.j.,j. .,,,|

"

g. . e _t, n, , . ,.,

. . , , g J . - s _

,, q y . .
- ..s ,,

-%.i|. +o .'}(s.. .,

'

, . , .-. 1 .
g, J ..,[,fdg .y y .A. 6,. : , .'

s , |, ypJ. jJ ? 7 J d ? g! 3
, . .. .. .L, . .

- 4 ,

J. .,;'%., :e. ju
'

.s .C --| ,, , '(u %jf,m s
f u|

. . . .. s4 h
,

# 4 -

,.
'

g a,.#, .

'IE
;a n g .

|| @ 1;;.hiij. i ,j;., ,,w%.y..,L..j }.
. . -- , 4 i , , , ,

...!.) !' |: | (' , li !' '' , mi.

.,w| w
. . .

n y- w . :'

' 4 ' .

-w, a. t r,..
:+- .-

,:
. i

.,

' , .
- +

.,

. , .

.H.,4..re,y m m n 1
.. . ..

d e.., .m.....
--.- + .

-

. ..1 out . , .i,.
- ;g ig g ,$, e+ e ,y

_

4 .. ]. , a
- g.

-

.. _ m
4

, ,t
.., 4 ,

. : p.g
"

m.. ,
. ,.

.

, ,. - ,- 1,
.

a
j i ,. m. n ..

j ,,9 .4 #. .. s ..g .. .g,,n,g q,, f.,h,. .m n m2

m}
. ,

. , . i

-;.d y.
. ,, .,

a ,L a .. ,

p

.,,: .e
m - -

4 p. . . leg _

[.
l.l.t 1

- 1,. 4;, ; .a ,, g j j

.j=.g;
a +}a n g .,.,,o,

:
-

m .q n I ;. a n.p i,4 p.y.u.. [ .zaa .

1 : p.. '. w :q
4 ..a .. , , ...

..i l,l hkf-f%UU h _hh ;9 .( f i'.,'l .Y.kli .!. ,}. ,h,0
)>fU..d. n,.;TI)U

. . . h.h d' ) h .
j *'-

_-
.

7 e- . .o... , r _ .. -_. ,-

S - *N b - t f-
- #bd d ""

a p q.7.,nh|e
Ib

,p' .s[ .. g
.

q .y i j.f
k h j [ k M N h3 kd ih g' y y.'g p' ., a.. ||.w;+

[ Y'aa
t'

. p';ir u i uq , e,q z y .,. ,.. .. . ,

4 .. y ,,,, 2 n .. ,
. t ,.i ..= . .

. .. ,, ,,. y 3 ,,
;

, .

. +2 +- O -

% g% ( , ]:- [f., ( '

.'pj .

4f -i/ L 5 .j pl 4 .
'

; ,.p 3y pyy.g 13 .!,
,,

,g,.. .a-,;j f, f a,
,

n.. g. f.kJ a..s. 4,9 ,J.9 A ,Ep ,p a n
,

ij ;.
.p'j. ngg._gn,_

..y,- o. g ,

n,, p a .u..2
q. &. i.i. .

.sv.a . _,..< ., , ; ic E..

by,+-.m.d ,ilp ,

p ., . q. . , t 4 .
, .i.

.

, c ,qg ;i p i
,. + ,,1 i. r ; <,

[ g,
h : 4 j .. 4 ip. . , a u sa 4 .a,. er ..iia.1 4

c ! . a a t #: s.A jj$' J,p J., L' l| 6:.f- ,;
s,.

!W . " .
.

..L
't ,e i

1'
.b, p.L

. " j ee ". 1 il .QL
1,:L 4 ..q [.4 , , ,, pi .,,,

g .h 9 4. < m a . n n e eg
7.hp"

't,x .p%.m aa w ":'n ,,,r

ld h .. (, .,# .J 1 O jj g M # Aph ,;i.id us ' a.
'

-~ 2

I; b MEEJr i.M.'bry ,r,,..

d _L'1h 331Misddh !
*E"

j

.

Y

R

i

i

. -

'

---.i...i



,. ..,.

t

. .

- .

-
-

5

/N

4 6

/
/

/
.

.
,

-sf 3 7-

,

'
.,

8

t

!
:

STATION DIFFERENCES

,M FIGURE-6.4-30
x_e JUNCUS LIVE WEIGHT

IN JUNCUS MARSilES
CRYSTAL RIVER 316 STUDIES7
FLORIDA POWER CORPORATION

-
s- ,

, _ _ . .



r.- v
s

|

. ,

.,-f [, f , , .[ .

|

,

7
, ,,

-

'

,
,

f" . L .. 1,
i -

'
. c. -

i

. . . 1 p .i.
,-. ;; g

| |6 ,i i. , , -

; . g4 ; +, ;
.

.

q , ,

,3 |j
.

3,
1 ,.j , p. .. a - s

- J :. ' s7 .
,

' ,
. , . , , .s ,

:., . ,, .- . , . . . . .-

k . ! . i
,

.. .. ,.! i aL. . , . .;i i . , ,

i -

| j c ir/ / -

!p-
- et ss

u. a i n . ,/ *a- wa.- .

'
i ;

I.

, ,
4 ! 't OPI i

hk, j ; . | .' .

5 I I i

' ' *
;

,. .

(/ (.[ ',!|, . ' -*

I ' ' */j -

g M{' ' '

,

,;{2 c m e a:
'.

j '

[ .,
, - g '- H ||| M Q

eWM O' '
i i '

,
'' ' ,

: ,
i , , | 6., .

'
, .

@g ,@ a; g
t

M,i
. ,

,

.. | .

. |
tJ, .. j. 1 .j e- i : jq

,' ? w@WW' '
'

? , ,
. o i :

; !
.
; l '|l | .y . l. ' S V > M O

i
\

.

i t - - ) i., ;t
. ;l

i
i . , '

'. n,-'1!
. i .,s I

, w;+ ,
, g

. * H u) m o,,
8 - - d -

, .--y
.,p '. -

.. .s.
[ .

| c*

aB,

t - r .. .

f .,,;.
a<, . .,

.

7
.. . ..a .. . _e y y) g 4g.

. . +
' *

|.

[ f.,|,
. n rz. D D ps.; -

.

.t.
, ,,.

.,,. \,a
.

' ,

t e
, ... ., ,

? 3 D U h u) %.'; j ' -

. . r. i.. .
,

., ' ' 'u .'' ; .s e z >. o, ', ,

. >c .c .;-.

[

' -

i

.'.' -|i% H D Z 0; 4. .

.[ . 1 ,r !

. .. p .

! .

\/ 1' / .'
' *

1
. , i i , i

, !
3.

i r N qsogi -

,f (. , . ..g .

- -.' . ; ..p :.' 4 . .g., .,

, . , , . r\ . . v . |; s ., ,

,.

i . ,.i..
.

| 1
.I : ::j ,

, ,, ,
,

i .J.'
, .. 4

.

. .. g i
.,

! h-. e .

.
., t , a

*
. .

.
'

. . ..

's } j-
,,

'
: a ig ,, ..

,; 1 1 I g 1 b
-; ' *- - -

i n
- ;,

.

-
,

3
,

\ .

g3
,

i - c t
. N

. i,.,
'

| |- n,

tai . , . ,
- A i

\ t'

p._ f ', '. . g ', 6
i j; .

d

|
*

'-
.4. ,

- .n. .,

,f
. .

/.:

, ,
- e

!
, .

' u. j
p

- Mja .:
,

J

l' j . J .' / l . I 1
., ,

.
,

. f.
' ':. . t -

. |4j/ , .
; .. , ,. . i, ,. j . ,-

,; p , q
,

_. , f
, , , s.

. ....d .. .-
,.. /t .. . ; .;. . . . . .,. -

! I . } ( | .
-

7
. .

|
-

{
'

) 4' e , .
*

i ;

-| | Ug
,

| f i -

g
i:' . > , : ; .p i : r

[ .

s ,- ;.;"., !|, | |
e ' *

4, ,

h
- \ *' '

; is <

t y , a .
)..

j ,

; ! j .. n ,.;! e $ 1 r
,,

,3
.. , , . .

, .s|. ;j -,,- ey ,

( | .-
i

,, ._ . .

.i. - ,
%;. . . - . .. , 'j .

.\' ,i .
'' Jy ,,

-

f...
'

(
|J. .-

-

-

;. .

t i . %. - f
'"

!
' ), , ,,

,3 -

/ .

h ;' -|. 4
. ,, ,

'

d,
.

' "

.|
'

\. ' .. . .. . . . 1.

.

,
i,

., .
-

a n
- .

. n

l d"' $
'

t[.; ,
.4.

, ,.

., .

'-
... .. , . , ,. .. f._.p

! !'. 11

~

'e'nl." .[f - \ '. , y
' j

*

*, !
"

7 , .
; n.

.
,, , ,

)'*=, / 'I 8-

,! b ~g[',
.!! $ )

,

' ' '

-
4

'

4 x . h,; %
' '

dB. .i
d

.

*
4 ; ,,,

,

. , - p
.

., , -

ff
-- ,

. ,y .- . ' i -. -

4 i .

.,
.. f

- f, . ,
-

, .. :: .s ; e
i. r ,j j| - ng.s ....g .

7
- .I , o

) i
,.

-|; j ' !' i
,

- - f .' te n|' i
; e > n +

t 3 r
, i c - . nsj ', g

.

. ,_ 3 .I ,|
' n

. , ,

g
... ,, ,

,,
, =

3 -
.

. ,
,

. .

'
/ g.. . f

, _ r
.. ; ' , ,., ,

.. . . k

.
e

; /,
,. ..

- , .

.1 .'
i ::

,.
, y e . ..

''

( |

, ,
.

', .. .
.r .g

' '
j

i j k .' /, //
. .

j ( ,:j en g. . - .

I ', - 1.- M, / . i ' Fj yW'

,

. .
/.;. .. ou o op.

il |
c

. ,. .
. , |s .

.

9 ~ r a

,j, . .q . .. . [.| '

,

,

/ . ,g ' / A Us

a m }. }'
, . .

, , . ,

g ,. ! _
'

|Ii
d ' *' f..* i 50! "s'

||
/,4 i. ' r .. * ; / . , .'a :"': a g" h v I * * $

*
.

. V-/ : : ;>
4

-

** E **UU,

ji ;! ,. ~i , ,; "e . ,

,1 .,
'

:a | ||
|

, , ,. . ;.g
-|

,

[ |, . a . 4 ,-

'
s .

,
, - g( |- | ,1., i.

5 $ ]
,

-
| 0 | | |

Ir . s f p''
| ., ?i

, s p t .

j i

j i
i I.

. I e,
. - .- ,

. . . 2.q 3, 9m
. t n...

, ,o .
,

$,. .p;,1
- ,

n m.t.,. .

,
i

.,, ,

1 I .
I _g | g|, , , ...y . It 6 ia ;,n i . . .

. . . I.L .. Jqg wlb _ .| t .
;1 1. ... '.

O O n o o
O O g o o
O c g ay v
N & U

tp

i
L.



-.-.

'

L -

<

r

+

\

-,%.,-
.

- w /. -
,

.

.

S '

\

\
- \

,
- 4 j3

/'h 'Nx

/('N/'\ \
'

n / \ / x,

i

L 2 8-
-

!;

\,
.

,

f

'

,

1-

STATION O!FFERENCES

[[ - FIGURE 6.4-32
!'~'

COMBINED LIVE WEIGilT
IN JUNCUS MARSHES-
CRYSTAL RIVER 316 STIJDIES

^

Ft.DRIDA POWER COltPolfATIOtt

=. _ -



. . .

9

84

2 3

83 84
10 5

N gs

83 84
09 06

8 84
07 07

83
06

NOT CONSIDERED

TIME DIFFERENCES

FIGURE 6.4-33
COMBINED LIVE WEIGHT
IN JUNCUS MARSHES
CRYSTAL RIVER 316 STUDIES
FLORIDA POWER CORPORATION

_



-.

y, j. -.|e kg: ., , , -
,

,.' |.
-

,

'i j; g f gz ,5.
|

. .' - f.- - 4 - . r i y ,,

L
.

I 44d pp t ,t
:,1 * .o

iA,

'

.;/ 3''t. : g.
tc,. . .

s,y 7? qr

, . , |, .

l I -'t

-.
', ,

. a-
,

!' 1 I $ j P.j ,h '; i'- t'l '

'..:
ii

I i | ,'
.,

m ,,-n , ~

i. ,i 3 >
.

. .

..i .. . y
.( .; .. 4 - .L - .

._, .
.J,, ,. ..a-

,. .. .l -a. . , , ,

... . , ,, .

.[-
-

.
e ', 7 - i l i,g (, "p

,

+
..pt . ; 2- i gg

i - *
,; eW. yo- g ( .

t .
. 4p. ,

* 't

ri ~

-(.- .
.

,

,
. .. .: 3 -: n ,4 sa . .,

, */
-

t
- |-

.
I

*
p) qg j' :g .t; i - . - #i

. e

, ., . . ,/ . .;
, e.. .e . .

. '., .

,,.

,.1 Li : E.4 9- ..

9
. .

.,i. / |I: J) O*
e 2 . . 4 -.

Uk S ' e :
- ' - [

4, $ .g g kh
! ,

,

2 :
. 7

.

91 ,m, c. i .4 g,H a. ,y g m o. ,

7,. , .. . ...

I -
,- i

. |
,,

I
.

||;
mv : ; , -

- - . } .' ..) .:. e i1 - ; V ggg-, e

f h, o$, y8
' '

$
- t !

.
i' 2'

t g
: v | . . . . . a.

3 ')e.

,

. . . a .

4 } j :3
,.

r , g g 9,
.

I f i !! W QD,j ' -

d, ! : WU 4 .J|:i .

L !

.

'
.

.,%
. .,

'' '

.

?[j hi i | I
. 4 - ., tQ |2; p) ,1| Q

, . :
' |

' I m M F* H
.. ,

. .
- p; D hmg

,

.
4

. -,-
-m

I' d 0 > O
- a .

: ,

,/ '

'. ,' ,t

' - \ '*
" ' t' , g *{6 H |i'. (t; d*' :

' !! A UH UA!* ' ,
, ,

> , , -

gb. 1 : ,-
* '' * -

.

4- I
J

. . . . ., . , .
,

- :

| ,cj 0I i 0 - $ -=
, q d ..

,
.

, , ; ,

,

' '
- f .p

-

| }g
, i;., g., q +

; . / -'~

f ---

, ,g
. ,

-

.-,, ,,

. _ , , . d
,

- .. .

'e -
,

.
- ( ' * .\

. y
.

N .' K t* ,' . y
. L '/ 1. ( . \ || ! ='

,

., , . . \ ; ). ,. .
*

,

; } / I e:"

,

) ,1 ,
,,

.,, , ,

f /...,. . | -

' .. -. . . . ...

, /.
7

...,_. . .. .

,,, y, 4 ,
.

,

( )
'

,| $ . M ^ "!
/

.
'

.

f, i ! i. j . .hg
#

. ,
'. .

. c a - )/ .
r - !

! 6 ; -:g.

.i .. , . .

- s | e 'tn,
'

f. .?
. ,- -

..
I

3 .

~

t
~ h- / ,

h' u, || .f
.*I 'r, + - / I Ii w

,

un! . . ' : / -

3 ;, | !
'

|I:'
'

', g
.. a

. .

. ,

,,;
l

k .>q/ . . .... . ._ . . . ..

''
...h

gh- pf..
.... ,, ,..,

'

$ < !' ea,'' '

,
' t s,|

'
l

'
i

6 . . g. , n s .
,

,

'
.

.i
. .

,,

[% . . . a . $.,: .:

,f j . .
% . 1

. ,,,, *

, . . %., /;t .

> a,. s e .: .*, !". : f,
,, ,

. . . %g g' i , -.,

' L s

f,
f'.

,

,
' '

g
- g3i g

-

t

t 4|
^

f f
,' ,s

' *
? .

-

,
-

5 :iw :
i j4 ,

r a , .:,
,

-
,

, -
,,

-

.

L . ,t -

. . '. .

...I .
,

g ,

f.
* e,

[ j: .J .4a . , , g.
.

,

. .<. I i |
. .:

d ;i
, |

I 31
!..41

.; a. f .

j
. .,

;. ..i:y g.H\, ., ,

. * .

7 ; j */ . D i s * g. -

.

. d q' tg
.

;hl :l:1 M ) ! ii i [
-

.
.

.

4

.N. 'f.-j.i
'l .

j
,

f
. , . s ,, ., .

3
. i

e3

13 ,i, r,'g;,,p a.q , ;-x r ,j u ' y ::=f ,

J
.

. .

s,,
.I hj+j -

e 'l d 46 n g,6 .
. , ,i * ,-,

' '
_ .. . _ .

. ! gd . 4. . . a
q SSi : q i . , ,

' -'

d .4 _ ew =w': . . .

-
.- , -.

ji -I, '' a 5 it :r. e * '
.

dmS".3 n *. & y g =j
3

'

f
.

j
-

,;
|

,,,,
. ;n e

,.I a- 7...
t i

,t
>,-.

- m u-
3 U s' d d g ;j'''

e.: ,
p - t-+ '

,e

i -g ,,.

., .o. ;| |.
|

,<

|
,, e t6 , . . ,, ,

i ., 2..
.

a,, '
: a s i

f
..

;> | |, -

, ,,

.-

l
.

i. y 'l 'l
*

;

y
.

o .
',H. g; |

. .

. . .i.,
_ v. g

I . , ,
3 ,, 7u, .

f, t ..

.. | ||q
.- ,n

. |
i , , , .i.,

4 1
'

.. p
.- |j |..b . L 1.

'

. d .. .i. 4 .

'

;. i .. A .. .I..
6ie i. . ..

| | |a

o o o u o o
O O o a o o
O @ N R g 9
N H e4 Q

tp

L



r-

' t" -
'

. . ;; (e, . |'
' e

, xi
-

. ,.. ,,

.

: mZ. i .i:
, j :. . .

i , . e -

j .
1, ; . . .+ ! .'t

uo
ss

. r. ,, '
- .i C (-4gj..f - ) - r. ,, ,

% I i: Hr :p '. ': ' , g'
.- -

. eu. $ R@'
s>

l. mo; - q . .
+

-

*d O fL.
I ''' | \ . ' t.:{. 'l

.

p. '
,

. 'a sme2r . ( . ,
- ,. . ' .>.

.i f t . a .
- wwso

t. J,, ...e;
'..-

.:.
-

.,.
.
(

_ ..

.
t

t .. . _ s .. . . 3 :c m u, -

Nl. . . 1... a: | gg,,'
-

p a
-

,,

i4t i.
i e;..I >@wW

, m-
.,l, i s >

.i ; ,.
.

f.
3 's y a sori

} l-
, c

. . m ga? ..
.

, ,, Q Q8 a<i
- I. ,.

' w.i
'

i

.,

n. M ZZ sca

sp e -Q
1

ltII D CQ r) mMt 1
j ':t c' I - e bz53pi

i i , '. I-
"i w usuw. . . .

.c % . T
i l'

| ;j
'

. -l,
'

.i g r ! ,

: '.
. i,

' . \ ,;
. ,n-

i
.

e.

|[
' ' ' ' *

,1 .

, ,
. _ . ,,

: in' *

j' : ,i

i
', -\,, .i | MI,.

.
,

5 li -

i I i ;;;n'
;

.; .
I i i .e .

- . .. . ,

: o ., ,

~ ; /' | |
' ' '

=
.

3,
,

I,
. . . .

, u
,

; . y
-.! JL

, e

! .a
-

i ,. . e> -

C
.

-

.! -

| i.
.

) .
.

:
- .: eni. .

.! / . . . .
n,i ,

' 'i
. .

; .

' - U
! . /. ;s

if I j *

.. 4- .|. ,

'., , e

f-.s
.. - + 4

*/
e ;7

. .
.

, ni , i

~
~ .i .'

jr )4 'ji'

| j!
h! ;/, i

, ,

1 ,e4
: .

;, I '- -, .

.|
. I g

.

j c

i .i,.
3

& .

[ |. , ,

, ,
. , . .'\ t.I

'
r

-

, ;

, u
: '1..

. ,
'

,
i 1 l,3 ,, ,

! 6 , , -. ,

f i ,'

i'
, , .,

- eu.'

a .. , i
;

# ;-
*

j ei

e.., ,

T , , , .

' "

n |
- en
[ } ', 8 { M

i i n'
i s ,

,

, <f
5

'
i ; '! g'

-: 4

|
' n

| ,

ri ui

| h
""'' ! . h e ,

./ t, n' ... ,

, f ' ' '

} i j''
,

, .,, . ~.. ~ .

' | , e :
'

' j 3=
4 .

. , ,
- g- '

i nii . , , 1 ;,

.
. E, \- > -

i :, i
,

a y

f,,! . k - ..,... , ,

\
.

f * a *-

bI \.
' I i Ii

' .. - , , , ;;
..

i ,
; ,, . ,

]
_!,

,

n,/? |
'

1 t 7
.

, . . ,

~.
. , , , 13, , . .

''- 4
>4 8. .

, , ,

,, . .. . .. . , . . - . ...A. o I. . ! |
,

L

|

|



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

i

,

.

.

h-

>

i.
I

9i;
5

1

i. ,

4 6

V /

/
,

a
j

; / '
|

- *

i a .

i. V 3 7

p '

;- j

k.

,. 2 ,,

~

..

1

STATION OIFFERENCES

+

. % FIGURE 6.4-36-'.(j :
JUNCUS LIVE DENSITY
IN JUNCUS MARSHES
CRYSTAL RIVER 316 STUDIES.
FI4RIDA POWER CORPORATION

.,.1. . . _ . _ ' _ _ _ _ _ _. . - , . . . . . . , , , . , ,, ,, . . , , , , , , . . . . . . . . . . .



r

O

84
01

84
12 03

83 \ 84
10- 05

,

83 84
09 06

83 84
07 07

83
06

TIME DIFFERENCES

FIGURE 6.4-37
JUNCUS LIVE DENSITY
IN JUNCUS MARSHES

,,

CRYSTAL RIVER 316 STUDIES
FLORIDA POWER CORPORATION



g-,-

g g e4-k P-*d4 , $-

* 4 I i e,i g ,

I 6 t '- A 'fp; f . [ . E,'
'

l
5

. t .,- ~
| i. e

[ f

. . . n
$ >3 k ;[f, ,

>h| ; 2'

, t
. . . -

,

i .- e . - g.
.. S .; t .m .

y f- ; .,8 . . - ..
,

gy, , . f(.p L g.. . . a ., ,

A.f . . ; yi* i' V4 .g, m ?.i .

/.
.

f_;
L i- .- .g MOFij g

i // s . p. s| ; ' . , '

l !
. .n H H-

j,

x.M.
-

.

;c s me
PP( ; |

.

.

-l ij [ 2 r- . c - ..jJ
i i

.a., 4 . . . ..-} . , . g$
1 I / (i.

. ,
- r, i t -

z]|

|
- :-

.
,1.'

1 hh ; .g Hi i- i ,

A
g.I -

.

_..I .e{
,

t H m@
z}.u/m

.

*
.. > :!

. ,

.' 6 ; i t ;
. a m N r-e omin, .

..'i . yy.. ,,
Z :n M U. i .,

.. f --
3 -f@ hb' Ay ';-g -h $Mgg

-. . ,

g , -

}- t ..M. . 'f.M.or.a
co

1 ,c m1 ,h..| 1 dwp 3. > $, .

,1
.

i. t_ .7 a
. <a i

;
| . . 3

.r? ji.

:

o y.' '

.I' ,
; " 1' If J.

' j 4 ;> H O! -.;l
.{

.n.

N 's.i. ,? :.

HM M De, ![U s |3-:. ,:.;is i a.
'

, ,
, i .

@
' *

.

- ].;. a [D gg
- n.

f,p ,;.I
.y P,.

-

|

' I * * * ir(
-

.J-|. - $
j., ...

,+-7 y . . . . - - -. m 4a;
i -

,

-
We D s oHu .a

t I a
..'

-g , , . .
i , . , , ; . .,, , , ,R D U h mm. . . r, i i
l |

,
! .) # q. n. ;.i

[.9..
- O N > Q:'

i .

[ j |
-

|
|

,

"p' R S 3 H Z$Wt v
11p' .!!

.
' .

6 H UL- e i.
'f.Eii,.J,... .. ...| . .,

.,

' r ;.;.,

f
'

,* [. g
|.

/.1 /!
-

i

(%. t.n w:u. ' , -
i -; !:1 f . P.1,- |I I pg'4

'
i 6 t. i

- '

( i . : i e, ,.
'

|
-.%

,. .|a
. . . 5

; ,, . .g

Qe
.

I
-

I
4-

f..E.y,.u I : J'. 4 .
q ;,. t p.. ,

, , ' .
I8 ' *r- 'l 4 'j 4

'+
et 8 - e

-'e* % ' ' .*! ' i . M$
- i

g . .I I .4 .

,'I'. .(q q J
r

f j t
, i .i. .; g , . . m'/p p s, s

i,yq

mg. 3 j pe j .. .. . .
;,

3j ,t!$\ @ d b'[ 'd' 9 j f . [r[
~ ' ;N

.

w -

-

| !

. y .4 3 .L.-.-
't .

:
,

,
.

;' ; A n .; - [5
. - ; . u 4 .1 ; e ,t : ;.i.

|
,

' ' -

|
-

g. q' .c.

,

.) p y. m.
'

|. S|g
ti. . ,!.. t g. .,. ,

- a n
.

..y. . ,.

m[..
.

,,

: < =,,

g i! l ! - y
.

'

g.
. .

,

i?
..;. p ..

y | ] 9 % p'f f;;.'-
., - .| 4 | '-n.

'
. .,

.d
.

, . |..., . ..a. i , .

b. ..
. . .i.s. . ,4.

i m I
,

} g!
-

$]
| Dhl

, ,/
'-

. i
. . il,

, ; gg, m I...e , O i,.. ,.

,- .. t | | j p :; {l.
'

|

j, !f .,/1,
o hw"pg

- '

,7 . . e*q;

I !' *s' '' * * rg
p . .

.. , n .
i d , j,, /,- ;v ,,

,

I I
MU

.. 1 Lt . . ., '

j.. .
r I g., i.| .,

f
i u

I ;, .,\:
- di.LJ;;J,.[ -

[...
.. . .

p .
.

#
,

,. . i g. ,

..?).,.-w
. a a . r ,

|v 1,l.
,

I 1 i sq. . . ,,

m a . .

,1 l

: s m,

3 . .,

'
! i 1.1... .) .g.:4 2 . 4 . 1 ;

'

.cJ.
, . .,i

i i : w

qcd;
. ,m

| a '

a 'i . : s4 : 7
y Qp .g.. . ,

-

, ,

, e , .

J :.. ... s 3 is - \,,

V* I 1 S
' .;

*
. s ty;1 ~;,'; } , 9 1

- :.-g f e
,

y , .(.. .y . p,hl.AY
|r 4- ,(/

.

]
!.

i oz r ;
. . .a... .r . - -

, , l.
,

: # ' *
i-

} g'$,A i
O 'i

t
. ..cl*p

;g
. N L L

.I. t i, gA4 g o- , 4
3 ; i g, , - s y

L- 4
4 ,fg ( q ,q,L

-
r 4 ;I.

- le .g|4 4 p: ': 4

J 1 j .

|b
|> 4

,
# .

3
.i rip;,m

U iii-.: g ,t} J (\
~

w
}

I, q j Q qt.j p - , , v.m
,i,. ,.

;
L, L - - -

. ;..-- g
- p!. s .-

l
! . i. .

-
. ;., |
,

MI
.. s. , ~.

.

; 3 : -cqt x- +
.

,..
m ac <.. .

. , ,s, u. .

h I L8
$ ..t :=m. g ,f.

, w ; q. .4sj m ,i s
'

h ~
.

,
m., ., ..

i ; rI
l ITI h 'H ,h
L d. fL.*:f M

/g,.b..b.q
fl.M

g ~
.I i d '- *

}
' rp |

- r
. 6 dqd L.),a j [ $

. , .

'i . i.
, ., ,

j i | }. ..E 4 ,4
' ,yj ;

4 ,i: 4e

b[ h. f t- i,j . j . | E l3L y
, ,

j
' -

g; tju,, , s.o.

- g ji i n .p
,,

vi . L q j j..ji d ; +
. p 30: j t' '- +

I ,"h 4 g ,

n p
t g 'I ip .,l :'

.ef .+
l o * -- Gn .! as, a ginw.n |

.
.

, . .f ?
' Of

Iy o ..

. ..N % n' ''i dt i
.,4 ;t.1:; r: j | g ::.|,],B 4

w
J

,. ., h ; i ' 4 g .. x N
i

i, i.
. n y .

... ..

. t .r : 4 (iM y%)* ' :
q49 r.r - -

' * '- - '-:.

.$ n -

4

,

:-

i 1
6 -

E f,
.y .>..4 . . ..- -

, | |1 3 ert + . -
.,

, , , - . a. .,) | " . . .'!iy.kp h1 , k. l ,h j g | | i
.[ M a i i,. e

'

l .

. o
p p, .

m .u 4 ..s c a e. ; .

i gi
i

+f;.
-

|
,,

,q,:. [ 9 ,.y i
I l'

. I t ,
. s, ,, . .;.u c -, ,s

- : .
4 i n W. L1,1 p n,.f-J ;ps ....

2 I;M: M 1 ".
-

, ; e .I ;,-

j |g| |
I,| l;- . ,4 i- : .,

2 ,a . .a. _ w - " + an-. .,

;
~

O O O O O o o o o o
O N v @ (D O N 4 @ (DN3 6 @ no V 4 M N e-4

N
E E
p
C.

e j



O

x
_d =,

' ,,\
/'i/. /

j

/ \ / \
// \

\

/ A.-"
/

/

2 8

1

STATION DIFFERENCES

FIGURE 6.4-39
COMBINED LIVE DENSITY l

IN JUNCUS MARSHES
CRYSTAL RIVER 316 STUDIES
FLORIDA POWER CORPORATION e



|

)

i'

' < S _._

.

.. ,'_

c.

84
01

L83 84
12 03

: N

\\ :s

La
; 83 84

,

09 06

,

' ,

83 84
07 7

.83
06

TIME OlFFERENCES

.

FIGURE 6.4-40
% .

COMBINED LIVE DENSITY
IN JUNCUS MARSHES
CRYSTAL RIVER 316 STUDIES
FLORIDA POWER CORPORATION

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



I .|;|!'

. - - - . 1 _-

2.-

W - tm- . -

- . -
.

s. m. .
'

d -. . a ' +-

..
-

_
- - 'a

. .- r a Ja
.

. - ,
4

,

. ,
-

i
.

- n-

._ _ - .

-

'F,.
.

_

.
- ,.' h u Lg-

'r '

n

i , . , .* ; ,.
-

q- J SN. , 4 .- y " 2'

_ _
.

- -

~ '

* -
~ _6

. . EO- o

e Jm
' -

.

-.
- .

-
.

.- -

_
. . . S I I. Tu i w m G DT

_
. _ . . -

. -
-

2

n Y UA
%

- , , i T TR. .
. ~ ~ -_

z
.

}p . I SO_
_ _ - ~ .'~ > tt i.

- . :s B S P
_

_ ~_ . _

~ E NS6R.
_ % _.

,

_ .
. _ e 6.m EE1 O

;i.

.
.

~.
~ ..

-

_ .

- * i . s e ' t6 -

6 DH3 C,

- _ '

. _ . .-
. - -

_ I
' . T S

_
1 ERRR

-
. 4 VAEE_._ - ' . 3 - I MVW

_
'-

'

t
' - . ..

2

3 4 L I O_ 6

a - { -
.

- , '= q a
.

. -

. i .f. S RP. :n. :, - s
_ '.

" - 6 DU
.-

u,
-._'v.

. , . ._ . c._- , EC LA
.

-
-.-

. . t_
_

. ~_ .. : E NN AD_
.

-
-

. f
.

. R I U TI_- -

'
.

.1 5 e 7a ji'
. 52 U BJSR

-

-
.

. -.
_

-
-. + - . r G M YO; J

.

~.
- x J.. -

p
_ "

. ~ .

5m-
. ,

I ONRL_
> . c

- . . 4 : , _
1

4

F CI CF
-

-.,
-

. 3'
- . f -

, <

- a

T=,'. r ~"#. _
-

.< - c ,_
.

. -

- -
i q ' . _. . 't

a ;-

/.
f . . .- > ..

: "- ._ f.
_

-

- , ..
.

- 4 E - -J 3

~
-

g
' ;

.
, ,

._
. _

, :c
't.-

4

_ .I.
-.

- U. .

_f- ..
-

-
;- i ~ .

. - ~

_ . - -_.'- ~
. .

r . . 6-

- . j , - .

2%

.

5,.- ~.:
l. '- i: . r- .

y- -
2

-
.

.L ^
.

A. r. r..

; r "
-u y ;.;.

= --

-
tu

.

=
.- /,- ::.. i.

. - .' . ,&_~,:_p ;g^
.. .;>

ie7

s

C
-4.

*-
.

.

G. n
_ +

-
.

.

t

_ - . 4

_
t

_
. e i

._ _
, -.

. - .

- ._ _ -

%g i
;.. -
5... _ _ - _ ;.

"'- . .
u-

_-
.

_. _ .
= - L - . a--

.-
6

t5s1 I
_-

-

-

41_j; , ~ .; ,.

N'' .-: .-

- -.

- _ . -
. e ,. -

- -. - - - .

_2

~

=
,

_

, 5
~-

%
.

y - . __. s
;.
;

.

; m.. -
, e ~

. -
.

;a- . g- .
. '.

. ' - ' 2 . .as
6.

-

c
- - - .

e
- t . . T

. #,-
; _.

. .

~~
g c-

- y a - --

.- - _ .
:.

-

.. _

-
6 , -; t - xm- -

- _

- ,
- "-

-; a...

.

- .-
- .g.-

p -m .. m.
-

-
. - .

.
- #

= ,-
a

n 4
p-

- v ..-
.- .-

-

- .

u_;.
. r"+j_

r 6.

- w - .
.

.

' - -;:
-

.-
-

;

y
. -

~ _

t

-

- .;..-

1 , .

r,gL;
~ T.c

-
-

u,

- . -

E. q . +-F.q4
.

hrc
-

f~-
+ - - s

: =ag s

ic
-.

- f-
- t

- _
-

& . - -,- - .2w

-
n

_.P, 49 e ,

5

;a. . -
- - ;

'

, . -
p)

-
-

.

.pa. ,m
t *- - - - 5m4.

- ;m=
- . .

.

'
,

. -
i - te i.

V m 1f

N
.

- _
3

u f 4

0i1
.

- ,. 5. a
.

.
- 2s

-
. -:

-
i - -

- . 6

. , 7 .

s.3. u
, :
m . r

m x ' -
- - ~

- ~
- -

- 9I ' 4 ,

-

~ .,

- 3m

- _ - 2
- 6

..

- - t *
.

4- .T
. - , .

- .ot

_
g-. :,

' 4

'
:

- -
- e

-
-

pj ' ,- -

= r. - .

. 2 W, O6 L- - + -

~ C
i

,- ,
-

L "
: RDT

. ins. u
,
,

E N
P O- 8

- U T C-
-

= ' . - . . 5. _ . w ,i

.. - s ';

~r' . 1; .

_

+ .

--
.

_
.

mw:.+- -

G '^

-

_ -
_ _

+-, 5. ~ i

"
-

5- .. - .

2

- - M m ;;
. . : . t-

._ - . = C
-

. m.
.

.
- i -

-
. - ."

.
-

~- =. -

_ . - . e
'

.

-- - .
.

u _ - ~- *

#- J_- 2 c.
s

b
5

- t .

-
7

=.

i

_. : piyj&4 . t. - ;.

.;i
-

h p. .;,. I
0 0 0 0 0 0 0 0
0 2 6

8_ . 0 4 6 8
8 7 5 - 4 2 1

r

:
|

-
. _

e
b 2
m m
u

M
n

.

; ,' | - :



. . , _ _ _ __-

- { ';.f

NN.

2a..7-

!! 4 u .E
.o

.u , . . .u.= 2o3 > C. E.c *C

# # 8 %, .S o u*c . E
Thumb -

Thermal ..
Davis .. .. |

. upper Salt =s .. .. |

Lower Salt .. ** ** ..

contro1 .. .. ws .. ..
Fence .. .. .. .. .. ..

Midway ws .* .. ws .. .. ..I
;.1.5- .

- *.= p <. 01

1.2
.

'
2 Sided == p<.05 df*238

-

P
,

N/S= not significant.
.

m 0.9-
' 9

.

:::s. .:.

0.6- -

.

.

^

0.3- . - .

-
-

. .

.

~

0 .-. . . . . .

I 2 3 4 5 6 7 8

FIGURE 6.4-42

MEAN HEIGHT OF
JUNCUS JUNE 1984
CRYSTAL RIVER 316 STUDIES
FLCRIDA PCWER CORPORATION

_ _ _ _



_ _ ._ _

| , ,
. , _ . _ . . - ..- - 1 r

,

|
. '..oi + . i., , , . . ,_ - , i .; ,

l i R 'm'
i

9, f41' ![ .

wg., q4+
a

. -

a
,

, ',
il n, ... . -,. ri,

,

, ., . .

tJi; s.u..T,:~-
''

r
-c. ,

,..g,i WH .. . ec. v. z*
- ,, . L

-

,

aj

\ /
uo.t ;u t.1. t

- [ . a. s
i, ,,..

I
-

--
.3-5 -

r
; !.

. ' ap

| ; -/ I/j '
i t,

! .- .! u..i.,_ - i- @,

r
. |

1>.h.,..
. ,

' moyi- , .

{
/ ,

,

c,

3. -| /
. ' eI oa

. . ,

..'
.

i .
M s.p...j4 y i. +

i,

9 - o

.l b..a
, . , . .

.

]' \ .. b @ f. b '

'| y [x ,k
'l '

3 ,X . i;
,

| : ,c y x wwi .q. 3 1i. - ,

; . \
i

:,i ,

L i s.ia. 4 -. o e. e..L i e, i g >3
-

I- . ,

'

, ,

T, ,a, ;.,u..n.,c 1' 4t 'a .

'
-0

3':.. , . .

|
-

g L ,;, j'.:. , y ..

:' i
.

!

4.: .. ~q.j!..-,.+_ -. --

; ,.i', ya4a .

- j9
- O E a.' .j 4 i
-

..

k.: , .. . ... ...
N,I '

J
' I| a4.# i.,

, .,

g , v , 4
a, . | i . yg..4 % . 6,,

,

e
. h. .

- , e g.. . . . a g-,

.

./
. c

-

a s.
. /

- %. ,.
. .

0 o m. m.,
- ,i .

i.
w .y

.. ,
, j .$ e z. . ! t ;- q

3 0 x-.g . . , . . .

;. p, .. ni :q i..
..

.

,

, i ;, . - u. noa
. . . .....

'

'h,f g-g f|- :
-

| t,

..as _

.!
*. ~. 4, a

7,
,

|
,,

. ,j
. ,, . . ...,. , . .;, .,.

[ . - ~
, .]-. |

.

,, c u i: .,| ;
-

! ,;] _,,

g . : ,- 7 p.4i : i

b.f, ; f' ,
i

,
.

. l .. 'l .6 t

. i ,
= '. i.

;

. . ,,.
. . .A-

,
' '

g . /,' '.
,

gym I '
dr..- . 1 .+, , , ,

i. g P, m g; y
,

/i r ;.- , .. ,.

i
,

! / 9 ?,
' '"'

. , s 4,..,
,

, .-
d __.,. , ,

.a
.p i i .c(

4

R, ..|
1

., .. . . ... e , ,

'
,

- r
, |

/., u I w
,

j .j . ...

4. ,.... .

tl e

j -|
/ / . |. -

3, I e ;
,

i .{ }j: ;
- .-

,

-

I
, ; . . . ..I .. *

$ i bj h;h . | b 5
,i /

,

, 1 -
i

.

. i n ,
i .

,

/ '. ia
-

- m , -
_l j. ri U., i~

,. e i ,
-

j | | j $. '.
. - \| .

!j
. ) .44,.I "

; , I- i
t ri

j'{,iI ': $',j !l , li-

.N,j [; 6 ',,:
. i *

.

! s.- . .
.'

'| ,

. m- j
I

, ;
i i q . ., ,

.t .,
1

I I' I *
s..y .

q 1 ;.
,,

j ,- ! | . % | .i ,i
,

.w.1 v i. | i . .:,

6 . j -

6

-<

s! l .. ; 4 . . , . ,,. i,

'P\. ! : | :
',

!,

I t I (! . . ,J
I

,|i,' i , i .., ,
i j

I '\.
, ,

I

i,
*-

'

i ;

ss .-| i. .,
'

; , ,

| f |-
.- --

i ,ii.
, g--. , ,

,5 |
2,

' ii j
i i t.

. t.k
=_,

|
.;

.

!, l |/ | '
.jt s .

'
:9

. . - -

I ,., . ;p ,
m .r i , ii

' !. c -
m

'!_ a 1
'

t i e
e j | <

-

g . j
'

! - 4gs- ,' -
| - o L . M. .. - .

/ !H. g
. r

'' e
1 . ,. ,,

; i , j-i i i ./ ~ j 4 .

-

.

I ,i
i r. e

;
,/ ; ,

. 4 t o,,, j I' .3...

/) ;
', . , i c 7;.i. ,;-

,c _ci 5 . .
.

.;5 , ,..-I
. j ;- S/ |1
- . . i ,

j 'i li .} . ,:, .I {iii

, . - t., ; >.c
i I
-

1 ,

1 i . i

|
- u. == '

i,

!
,

| c,1 r, S[ | |
'' p''

; | | , , ,
w.; 4 i

,

,

' "g' o a.

c, . p;,. =,', , . , _i . .

.
6 .

i , ; 9 .
' . .I, } .i

!
','' f ;d

~ j
a

i l i |
.

.A- ,/
Q) ,,.y

j
1 f, f, 't e8 - g g "E_a

- .y- . - + - ,

,

i
| 0, 5 |"' ' i1 F; .N

,

3,

l'' i !
*

-

.. i
- of{ uT.'

'"""""U" m
i , '

.i... t . e I i9 7-
'

;a, .
y

l

,
.. r. .. !

. I || 1'
. i M d *r r-

g 7 | __,nil . . i I I 1; |

| |
|||

i , . . ;t .. , .

'

N N.O L, -

|
2

; ,
i.

:i rr

. . . , | e |U L g n ,

1j . h
'

.. . . 4 L : a. 4 ,; , . , y,
. 1 ,

| | | ;
_.

, .

J. . u. u j. . ..il. n.
v i , g. io . . . i+ .7
.

.. .

i 93

i. , O m O a 7'''

. O. o. .'
O in

m
' ^ *F r4 r4 -< Oin ey y m m

m
tT

_

'



- _ _ -. .. -
-

. -

, .-- _ . a~

. - . -
_d

. *
-

-
.

- ,-

rw
-

- _-
-

- s s a. - _ .

" g __;- :_
6.

- -

- - -

- r; A
- _n '_ _t.

. - *-- .

;n
. .r

; m,~ r

- sf'%
, ,

- 4 g. ; , ~ ~ - - ,
.

' ,
._s , .

.

2 - a S
- ., A . k .-

. T SN. - .

._ ., a, O EO,k - .
. - ra

Tm O I I
- _ -

Y: H DT
, - -. , t S UA

- TR- .

- .

.
,. S SO~

U P- - :
t C 6Rm- A - 1 ' - * 4 1 _ .a N 1 C-

- = U 3C-
s J

4 LRR
4 EAEE- -

a.
. - VTVW

. - m,_ .
I OI O

- - . - a. 4
- - m TTRP

-
- . . a 6 C

UTLA-
,

i

-
, - ' . k. , 1 , 1 E DNAD-

.

. - , * .

a R OETI
- U RCSR- c

n G PRYO_. -
2.m
i. I EERL

. -
-

F RPCF
- , , _

-

-

-
;

,W
,r

-
,

r. =- .
. c

-
ra- -

.
Iw:. .

.

's. aa " -_ _.

< .
.

, -

- ,. a a.
~

.
.

ne_. .
-

. _
.

-. n
:a

, ~*
. ua. - . m

_
's

,

.

- -

- - . a_

- ,
_ - - ne

-.
. -

s.
.

2
-

. .

m , . , a = ,
- - -

.
.

s
.

-
f . ,; ' i. .

-
- r

.

_

-n' : -
. T-

o
-

. _ - nej.
._ - - sv

-
a. ca..(% .

_ , _ . * - _
. 1 - . . . . - !

-
x- o"

- . i
-

- -
- -_ . - . -

-
i- T_ a

-

- m :,_
ie

- -
. ms_

- . a_ awsov_ . .- . _ - . To_

. -
. rm_ .-

.
i , .

._ -_
-

_ -
, - . " _. ! , at - r -

_
.

.
e

.

_
.

.

ap
-

_ - " .
e

,
r

. _ a *c.

_.
. . ,i ; 2. oc-

_ .-

.

. -
= .

. , , .. , , . ,: . , - . -.
. ,

.
, : .

.
. y , _ .. Y _ ! . T .er

. .

" .

m.
.

-

.

. -
_

no,

=

=._s _.
-

;
_.

sm- .
.

:

~.
. ae,

- - - s- .. i
_

- _"m;._
.

, .. >
.

_

.

-
.

- .

- - m:..
- a.

-ns. .- .
an- .

= :a.i. ,
- - , .

_
-

. - .

_
s

- -

_ . .

a
- .

;
' , .

-. _.. -

v - _y'
- - ' . . ,. * ,. 3.

.

n- . ,

. n
-

-,

. - -
.

aw,. _.
-

- _

-
, - ,

i.
.

- , _.
-, .,

._ - .
. :.

,
_

. ; a
. .

. .- -
. t

, -

.

.- - . =s a t

u.

-
.

v- -
_

_ a s c_. . :, .
s a-

, - '-
w

a

Mc1 A s. s n
o:a

- ._ - .

-
.

-

.

e
-

._. -
. '

a-

.
_. - ~ --_.

_
. a_ -

_
. x. _ -

w

%
- a ,us| _. -.

_ u -

v
t_ - . Ib-

__
-

n .-
- -

i,

0 O0 O0 O0 O0
r u _.r -

O[\ O0 O0 O0
2 2 2 2 2 2 2 2

t
n
ec
r
e
P



__ _

O

~

| \

/ s

/ \

/ \ .-

h.

" a

'N
STATI0ft DIFFEREttCES

FIGURE 6.4-45

JUNCUS TOTAL WEIGifT
IN JUNCUS MARSHES
CRYSTAL RIVER 316 STUDIES
FLORIDA POWER CORPORATION



!'

.._., ._

"
..

' , . .'
... .--,.q,. 7

'
-

'!:
{,:).W ? ,h. i..1.h..}.y-ir. .- 5[

'
@ J t - '-C

l: ji L ;:ll', , ,

q ;:: 11 ;.4 d
.

'
1 % hin .i '

j, . p,i.ee

.'1 d: . h=|J ilh! y.i..-4 ? i..t sl. L !.c
,.

, ..' . .4E
h "t!. :{' .

.$. )C
"-

'h '

|. 'i 6 <g
4 3,.

l' '
:;j..Qtt }.}

*

'.. h L
'

.f it.4,L.h 4 l .: , .l .i'- , s , ,.,

6.. ,Lhjf p Li- '. ' - I : .

fc
" *

4{.g .4 (4 . , ., ,

,

- .
,

- . .- :
,

.

, i, . : g n q t - m2- - a m s .i / p.. W., |
. . a.J. l .

1 g sy, . .--

h
.4;

es, wO~

/ q p. 3
, - + *

| t (* /y|k pr 44!
. ,'

,i
:' | ;O pHq

\ . . . .. .- / /. 4,H
'

;
..

1 p g 'jo "
.

'

. 6I: .V , ;;T"i.l|,
. 4

., '
.e . ,'c H wO

%.
i ., .

,
..

4 f;
,

q 4 7 , , , ,p. i
m g.e,g .j

..I tMklff.r. {; .,1 1

i.i.. pgy gggg
, 7

# .
\ *.

. p

* *

)7
# 2 at H W e4 O: 0

i ,. .% ,, .. p'f(|
* a

, ., . ,i ,; - a.q 7 q ;
. . . . ,,. .,

i . .I J .
g ,5 m 9

, , .
| .g ,g..; La i. ;.4-1 '

..:.L. a ' .LM jil

,

].
, ; 9

.. c mg. . , . .

,

~ [| . . .p .

,- j g
w)m.1, -7=R. 7 g gy

1

. ..
t,:. -

Qyb; er'
. ,

; ; , . .
j

.

3

. .

pl.
.

.;. ,.
. ye) hmgg, , soa , < . g

.

gd;$ p . u
7

.

; .{ ; .

q.s
.

N
. ''

..... c 9p
.

, .,
. 1. p ' * .I 4 .L.

t ' ' |h
. t .

...t
--]..

j e i

u 3g. . . . . .,

,.|**b
,f''" ' 1 . 4.Ld .e f.d M 2 4Q'i i ~'

'.

;6
"

| p' .dk. .d
*

. - 3 . .- g N
{ b HH.. oc '.

', . , , .. 6 .. .

J I DM%p't
* ; i' g,. > ,g F ggo; , f .

,k.
.

.
,.

,+j A g ,j gf
', ., .

g
ke

' . .) e i, -.s '
. . . . - g sygp4 t.. ,.o , . -,

,. . t . .. .,,f.i..f..
p[ .',,Ji'.L

o

,i -'
. .

i ) P . |. | | : 'I / I
,. 5 '; y l f [,.d [Jv' . ;j..'.j;, .*g

.k
, g. 4

T p. i, ,' ; .E4

i 6 a, q -. t (.' ,. e i ,., wrn .

.s3i ; , . . . .- .. , ,f !.-
(3,

#

yJ J j ,g H r. .
, '

,
J 4 p. .

,
6

i ; e . .a i . - ai l..
3. , ; < < . . e.
LL f ,4 u.1. L.a. i,.. . . |g. , ,4 t

* fp ( L 4. . . . l.

a
. i ,..r 4 /. .. ,. g4 <

.

;,.q p. + 'gj.
~}

. 4e

3 g p :q:
.c - q

: -

, . n)
.

y.3'+;.p .t4.t. .

4

.(.h,.: .p.i J , ,

.g
b' , , b |.

\ C-
gj

.%;E
|0 'haf!. i l}'. tt i. t..

p.4 a fa . .d 1C|l i'
.=p i

.. < f l'. ,.: e, qq ul m

,3
. 1:d.

.

g.

2 ' , . . 3, .'a
p

. I. - d n 3
a , !| f iq {4,/i:' |:... y ," 'y >J . ,.

.'.|7j ..' [i 1. I'
n. +.,

.i J f. 414 ,1

' . . . M'
-. i; - J J., , pi. . g ,,

,

a |Ty
..

4 |,
[:'(

'

(4 -[. g
'r . ; y ,1 ' '

emf,, . -

! -

. Sh ai

j. /, . )
"4 4, ;LL

[,..p! g ~
H 4a 4| 3

'

i .,'.J. l, J. .is

., j
. |I (7! - g=g

, J . 4 , -
-

! ,

.i . ..
s ..

s s a .n
.l . .. . .f. 1 f[ .3b. ( ,.-h h.,

!S~',.f.

- , ..

* ' d
i

' ' " '

i

. .. .

r Ji
m

.T
- .

"I
. . ' "o _ . .

J l.c;it 4 \
.. _.- .

i '.
j! L -

q n L . (
. 'f

,
-

i i t. :
.

,, c; Unt. pa , , .i t }j .
'' ~ ti . . 3 .

.* 6 * -
'' '

. ,| !. .- ! r. 't il
* * p .# 4: l.. 1| .l.ed, i, .

'' T 'i' f d+ i 1 2. h'
-f.

* I
. < .., '

, '")' ieUf|'1.
'l.I

[
t * L . c %, WJ| -d.

' {1 a J ,j '
,

i
'

4 ,

. } | M -

'.. . .

\.
i,9a

4..p
.' . . l .., .NI. . , ,

H. . f,; .. ,
, '!, t , ..q i. .i.J 4. ,. g.

L ,
,.,

i I .. . .,
,

-

.J-'s
I , . ,1 ' .g

g.i g . l .,j 1;6 Q
, ;

U. '

4 i q i , n.

j ,

a J I p - j - .S,( ,J 9{. .. e8 r
,

7): j ,

**3+
,

4
'.:.. .. ,.

: e . .
.
.

. .j | ' /
p . i

,
- g

,

'.. - I ,- N.d
, .( ,iQ

. . , .- .

....i
. 4., .

'

, . ! J
'

:L.': . J. 'dtj |,

!,, .
t

'

|' og
; ;, ; | ! 2"% q;

'
. , ,

J 6 . J

,

- 3,I , L. I . 14 1. . g; . . p
.q..g

. {R. , .

. - s o 4,. L
.! p

..4 . i. . u.4, h.., [.) 3
- ,n, g ct - 1 .q. p

f.L a(.
,

. i.

.; f.q i

.

, Q J
;; 1: . 4

; .i4
. g .. yle .
- , . . .

Mi ! .. . a (
, o ,

a .

|! . 4
' d. p ( } - .

04
.4h;!

j . ecg< .,
p

.p ' . -

,._ ,
,

O [ h/ ( .

3pii i

6 .t.. ] [
' |-|g '

vga,, e., ,

. /: .

". ,1 i . .

jjday..
L i t ;

i .
'. NJ..'s M|

a ..
"

. q ;. . aj i
,

J p j.i.3
. . ' I '

ce*,

d Q!
. . , .

[ )t . . . . .e

,:
.

. . : ! h i I:

3... .
;

. . -. . . . . ..

.;k.h :. ,
-

: } > r t''? h '' '

!k ' j-
,.

i i i I I::
'

i ! .]
'

.'.j gi. ;

., . i . ..q p. @h , ', .; 6 . .

.. ,, it
'

jle
*

6 : ': a. ., . j . I I i : !. . -.g, :
.p, ,,

} ] $ li ; .

.I
' dg[

. a ,, p 1-
7

;nd, . .. . . l. - .

J. . n
J.. .p

..J.qnt i . .. ,,w w. -,

p j ,,.! p.].q di .q . 4 .) ,.a .g, g gsi ..

1.,#, !s i ..I :3 .
' j

. .Q. :. i.

ic:6 n. it.sii
'

i|
'

,y, . ,e ,=., ,.

.d.; . 4 W ,1| .

y.
'

U. .l. .. : uw1 . . . . ,3 p p,.t

. . , d .T 1j j g 8-

H, h h, * a } $, ., - c.,

.|.
. . .. . .t 4 Li.2 .4 g g9

. .p . .

,-3
g

|J 4 h
,

o,. 4 tij J ... '
,

| |'
.

..le.f
. 3 i +

J'I '4
-2i .. 6 . ''

5 0 If 5 l''' p "8
'

- ', r $/ .; ;s .J ' '.,

*; t ' ed R n ,*} H Y d , $
>

1 sg

.

q'
., .,

1 JI .in p a ; Vt i > a 1
L;.14M14Ji.i..; . * * 1 .~dI '

. JW : .' D8 $ F 8'

..
'

m '<3
i . i ,, ,

I 1

-|'
. . . a .1.] .q

'
.. , P.74 $ ] ;?;n . 1 .+ | | || |W m .20. .. . . ._.. l' : . }v. q;.q "i s 1

l
, i |.4: i, >

T,
.] I 1 . -'.jil . i;,e ; i<

. . e a ..cid... I j.' .6 f. a.. .. , i I
L.p, 1 . J M -[ W a

Q, , .,h
.] 1. ' ;j. .

j
[

l. ! *
| 'l l, .. .,:,#'

. , Ld g h 4:y 4g, alt ,

gy f i.g fygf
m

| g|
' %L ..

Fi r , y
,

. .-

. .L. i d. a. . ..i

C O o o o O o o o o oO o o o O o o o on, eO @ n m n v @ n cn 94' .m t1 N ce fg N we r4

fi
ff.



- . . - . . _

O

.

' '
.. .

/'

6

.. --

/' -

s s

/ x, e-

-

\,
,/ \ . ,/

/ \ ,/ \/
\/

STATION DIFFERENCES

FIGURE 6.4-47

i ""=J=sTe""'

:=0 =" n'R4="||



- . - ~

,

_- .

_
.

2
. .

-
- !

_.._ r.
- Ke
1

e

6. m
_

.- .
-

;

_. .

), _- ,

_.
' 4

_- _.~~ EO_ SN~- - 1
2-

*p k - / - .- ,- K, I I
.

Ir . _

_r._ . .
-

. -
'l.= DT.

-

~ *,

T UA.-
. H TR. 6

G SO.

- _. -_#
l I F.
i ES6R

.

f,- ,

- . C WE1 O
C.m

-- -

.
& H3 C- -

,
, _ _ _. LS-

. -
.

_

_ 5 8 ARRR.
. . 4 TAEE. .

C
. - OMVW.

_ $.

C,
4 T I C- _ )

. .

- _ _. S RP-

. _ ~ S
lt- 6 DU.~ _ .

. .

O EC LA. .
.

~S

.

_ _
.

;

G M YO

E NN AD
R I U TI

.

g.

U BJSR
/-

.

. !

. ;-
- 2

. ;

ONRL. Iy 5-
.
.

- ;
F CI CF;

j ~
i.

-

_
/7

5
;

- n-c
_. !... - _ -_- .- y- _

_.- . , . S

. - . .- ,_6
, ~. ,

... e
. ,

m '3.

m
.

0 a.

;

%*
- -

._.
._ -- -
.

5.
-

.
;e

- . . .r<

- . .
_. , 5

. , * a

.

.4 ia

Z .-
e

~ ..
-

%.
_ !.m

.
_-. _ -

- ..
.

.

T
. . . ..

.

. _. - N
.

_ &
_. _ -

-

.- ;.

_ -%, / . . - ,s
ii . . Cn-.

_. v.

I. aF,.
- _. . - _ . - 'S

Ra. .

(, . - _ p. _
4

-
.

- . -
.

_

_-
l

-
. - - ;

# .

1.e

- ;o;
. s

- .

.
- _. . - - Rc

.

- /. -

5=
. .

-

_ -

.
_ .

e, ,

_ 5

_
-

.. ' , 2. - :,

%

y/ * -

.. 2n
- 1. :
- cRe.-. .-

%_
. . 5

- .-
- -- -

_

-
_-

%
- $

;e*

-
.
a

.

.

%

- -
!. s

R--

u
t.

.

~ %_
' . - . .

.
. -

_.-
!...

. 6v.
~

s 5. a
-

.
L.=-

-

.v_- - - " >
_ - _ 4

- , .
- . .

' . . -.

_. . - 4

,_
-

N
d.

;
- ..,

_ '

.w-
. _. -

. : . t.

/ . r .. * _ -

.
. - . .

-
.

. ,, Q
. . -

.-

- _. .

_
-.

.
- . . ? . 6

p. .

.
t L-

_ .

wT. 1 O- R,

t.a T

_
,

._
-

- t

t N
H O_.

.
-

.
C, ;.

..
-

-
.

.. ._
.

g_ ..

. __- .

1.-
- - .,.

_ _h
/ _. . .

.

b
.

. g
. _ .

,. .- - . s

,t\ .
- . . I

0 0 0 0 0 0 0 0 0 0_ 0 0 0 0 0 0 0 0 0 0
0 6 2 8 4 0 6 2 8 4
4 3 3 2 2 2 1 1

2



p --

1000 .,._.__,,4 . , , _ _ . . .- 2

.. :. ;_ .
,_ , ._ . _ _ -.i- - _ , _ . .- _. .. :. 1. -i

. . . . . .w , _ < . , . >
- i .---s

, . ,,c:=+ ,. , _, -
, , s i -.

=-

5 .a : : _ - - T -* " -
880 '

~

" ' ~- ._- _.___ ;- -T'̂

. 5 ~,4 -
- ,. + - . - - - _ ga--= . _ j_ -

-

,. 1 , , ,

o .w , ~ - - . . . _ . t . .- 1 , 1 ._-_
_ _ _ _~.,4

- 4__ m .*
.. ] 5-Ti=+T ~ ~ ~

- .m.. - - - , , - -- x- -- , ,i . . . , . . , ...;.. ,

800 m&2 W :~'iLA
~

'

' ; ,& **. . ~- //-. _ , - --
~ .4 ,_m_:

, = . = : .
- --..m.. , x +# - - . , .. _ ,. .;

sh c h= : : M, ~.- =& - c._s . . . _ - / :, . . .N . - // .
. , . _- m, ;

,_ , . .+.t
i. ; , . -. , m _m ..

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

- m, . %_

. . . . ~m= q n= = - 4.1=.,2. J. _ _m M . -u.. _; :z . , , .n.. = . - . -- n_w ._ a. ; _ . .; _w. ,, ; ._...,,_m~g-...,,,--w , -r- -

. .- - . 3.- _y a y : . 3 x -- i _y . .-._.z==.=,ex.+ = ww 2. . w. f ^ . . - - - y, m - - - - ..._n. _ , . _ .
.__._-a-- . v _. . ; ' . -. -\ .- .* .. ; .f . _. _ y -

,u,

--''--,1 ""g ] #7-- 4_ , ;g. i__w
, _ _/ _ _ ,. . ;j( <r-

-

_
-

_,

. i .1 (f . . ; r -
--v- , y v _- - - - -x._, _ < -

__ .. v n e_ -sf ,- r_s . .- a _-
; -

,
_

. _ m .g_ff.; p- s. . , f ,

f. _ .a N. 4. - f g . - _ . 4 ,

., 5 q v . __, y . r - - --; m i ~

, ,

;/. N.ar m. m .QA_
. u... , yN,- C -

- /. -g.''--560t -' ' *~'"-\***'~"- - " . , ~ - I+ * - e r- ""'"V -- ''

._ @% . .- . .
.

y .j / ..i=-- - _\ .. -

- \. . _.xnumber - %__ __ -
'

m}480 i.' - : > i - ,

- ' " #'

n "+ + . - /.'- -l". --. = ; . ~%. '-- - #
.

4 , e 4

..---rrN -, .- 4_ . _
, v._e .x :_, : _

= - , m.=, > - v u-f -72 .t .. _7j. v._= #f,-,. ,

.;_:._.,+
r ,. -.3- _ ;.... a .m.,_._ _f 3 _- _ x ,_ _7 _ x , . x _;,,m-,_, - , . - .- ,. x

. . _ =m .y . x. , ~.4gg
u , . _ g# _: iyu , .=. -

.f - . _ . . s. . -m ._ m
_ X- -- 4. -e i _ = , ~ _. ;_- ,,3 .. , f .

, - . . - .

it!-fm.n..T..Y, ..._ ., ' i ,~ -, - r . - . . .W'
c - W - ,'-- . . . _ _ .

. , ,
__

<

320 a.m . _ . . -

__ -
.

_ ,,, . . _ . _ _ _ _ _
_ _ _ _ _ _ . . _ _ . _ .

,

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

. -

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

._ . .. .. .

.

.._ __..__.._ .._ _ _. . . . . _ .- -_ _ . . . _ . . . . _._ _..___ _._. _..__ _ _ _ _ _ _ _ _ . _160 . .. _ .._._ _... - --

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

,
-

. _-80
,i _ .._r.. . ._ ,

- -,. ;
_ m. . ,. .. ,

._ . ..

.

.

=e e ,; E- o 'e o e - e . e , ,- ~
t nait ac25 41:;423I5 t .2 ;5 : 25 6 1a 15 Jc at 5 M.5 23 2s 6 .re :S MI6 5 ac t6 Mis 610.522s e .C as n,2s * .. . $ e,4s 6 ;; a x ;S 5 13.6 Jo 26 5 .a.6 24 26 6 M.a a; 25 t m is to 2s t .e in ac 2sgent mJs4 JULT agaST SLP4anstm QCTQate agManeta CEttansLa Ansuyam etsavano aANICae AMIL 8thT JWWEE AWLT 4WEhEI

- UFPER SALT CREEE

- - - - LOWER SALT CREEK
FIGURE 6.4-40-- - - CON TROL

w
-- MI:NAy JUNCUS W.'AL DENSITY

THERMAL IN JUNCUS MARSHES
THUMB !$LAMD CRYSTAL RIVER 316 STUDIES

---- FET E
FLORIDA POWER CORPORATIONCarts !stu :

O O O



.,s._

^ \_)

,

4 x g

'

,

| // -

/
' / 7I 3 '

LG -| / /
/| /

/-

/
x

\ N
2 8

1

-STATION DIFFERENCES

FIGURE 6.4-50y- -

A-. -
SPARTINA MARSH
BURROW DENSITY
CRYSTAL RIVER 316 STUDIES
FIDRIDA POWER CORPORATION

,-

- +,- -, m~v -,3 -- v,., ,, -, -y ,+ - - -. , ewe- - --,-c.,



_ _.

O

84
01

83 84
12 / / 03

/ / //

'// //
/ W .4/ /,,

0510 /

/ .
/

83
09 / / |

x\8483

83
06

TIME DIFFEREllCES-

FIGURE 6.4-51'

SPARTINA MARSH
BURROW DENSITY
CRYSTAL RIVER 316 STUDIES
FLORIDA POWER CORPORATION

,
.



- y
-

.

t, h|
4 x

.~

300 :--- - - - - - - - -<

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

__ _ _
.

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

. _ . -

250 - ___ (
_ _. s. . _ _ -. ._ _ _ . _ _ _

- -

,__ . . __.

. . . . . _ _ _ . ._ _/. _ _ _ . . _ _ . . .

_ . .. _ . . .

.__ g._. _ . . . . . . _ _ _ . . _ _ . . _ . _

200 -- --~'-%
_ . ..

r.d'. - * ~

_ ^ ~__
~~ ^ ' ..'~- . _

- *

..
. _ _ _ _ _ . . . . . __ g ,

..

%. ._ _ __ _ _ _ .

.

,
_ _.

8
,

M(Y.1
_ -. _ - - - j .. --

// , w - - A _ /

~~ 7p .]- s \ __ k_|| hN
p ._j_ _ g._ --h /L _ 2 1160 3 g y x - f \__j,

, A . j. y_

--[\ .. . . .\ . . \ . - ~ ,

~' f X - - - . - f- X __ s .

-
#,'._ .[ \ , ..

'-- e.' .

/! _[ __.
,

140 y . '.r.-- __ . . . . _ . _ _ _ ..r.

,/_ l_\
-

-
-

_.

,

m. .. .\. _
2 .a<- . -. . ,._\-.....

.

.s
.

..c. /< X-
. _- . - ,-, -

. fx i

. < N- s
' -- s * - / :, , '' ' y . . y/<> - :N g%

. - i

N
X 1 . N. .r . s . . . -j

__ *- '-_t
p;_ .w. i rf , . . '2 .

_._2 i _ ' \f . _; g - . ; _ , . z- _s _ . . _ _ _ . w . ., _. g . . -N . y . _ r ..m% .m f. . . i_:n .5. : w . _ , .2 -W ;r
-

. .

'

100 m;ma+w __- me i .; w w , .; ; - .- p .- = _+.-r - .x_. :. m r s X er. o ,,(M_ ,,, s - -
- . - ..m - ,

-

. , , --- +% .;-w m-w --
.,,_%mw w.m .g.a w_u,_ m., ; .y ,- + m. . _ _ . _ _

-
-% .a - g-p r r

., .

+ =m e p a_i , _ s =r- 3, m .m s m u ag+w-; ua-5 4.; =s , - w p -t w f -- _- 4. ; m _-if._-m i--_ f,, 5- q _ . m _- '
,,12 h . '_ 4.-A5 g q 7 , 4 , . "" . .. 1 a '22 -47 f '.~. *~. h E h f W''-' f J _+I ; g G ., _= ;E i l. r .g 3 -r ' -' t Y '-* - .1 P F M4 7 _ b . f EbE g 2.1y 3

'

.5 1

E---L J=-w. -?:'m si s m r -* e 4 * s --e * - -i-' i V-. - b --i k- ~= Ti 'e,1 f r -r i. > & -v * s*e ' A - " WJ--$ & *:i ='- +Ms'~ & J f :+ IT-1 ''i 'P h': * '- F= s- ' ' l" a aI--T G k- =' k -~~4 * * '
E-AM 2. % -:1 -I >i_ - * *'Id. - E l =:':i- T | + 4+- - -

g' a - Wi i-tYi-fvC = . : +.':=+:t e : f i. 5 i t -ai:H 6cF-_

p-E:- M '-7 _'tr s T - s-- 5 s _- , e
" r'-r E _'r2. 7 ^ ~~f f,- E- b -J C 4_ ++ + - - , , 1 -+ - + +- 14 E- F-- ' J -4

- 1%i" __ - . . _ . . _ _ _ _ . .

*
T~-~ T 4 - *E"' . 7 "

' '' 'l - i 7 % '- b t W6 r ~ C 'I* *M-*=
m.T 7 *'s, -e- 5~ d L . 'y i-' i -'a -.

;_. %-$_ - ,g
**"a *"%.:- - - . . %} , ,

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

.__a. . __ u.

. ~ - J- ,

, ,. _ ._ . ;._.
7.. .

_ _ _ _,
r ..

: =nn >- <
. .. ,_

L -2c= - - - y?
-

_
- . . - _ - --

'
_

_ , . . .

~ ~

,

40 2;"_ 7 .'
_

,. ,

*

,
- -

m__.
~

_

m-
..

_

-

_ _ , _

1.C. . [' ' . L. - - --- --
- ~

f __l.' l} ., .
. ,, . , ry

'

2 0 s,__ i.
, '.----j:--

_ .y g - ;
-

. ._ , . , , . m r , ., . , ,
_

.m, _ . . . ._m _ - _.m, 2. _ , u. _ _ _ _ -

. ... _ e . . _ .- e -'1' v. , e . . e e -- e _ .,e , -_ o' .---#-_., , 3 ;, e . . - 3rim na-S a:rs:n. rn e a T n. -ru- r.co:n .0 ..m a,n s aa an s .: a 2. a muna, a .a.a s. u . .a.a. s a
.c a m . ama i n.a. usa iaarn i .a .s m a s in a x u

une ax w aua,v stmwe ac :ssa ermose :sctma nw .mo m am m ausust

- UPPER SAL? 0;tI<

- - - - L7.E4 SALT CREI' FIGURE 6.4-52
----

SPARTINA MARSH
-_ - mitwAv

BURROW DENSITY
*FE:.w'l CRYSTAL RIVER 316 STUDIES.cs IstAw

- - -. rt',ct - FLORIDA POWER CORPCPMION

: Avis !stAn



=

O-

4 6

x
/ [ x\ .

y ,/ xy,
s

"

% 2'
STATION DIFFERENCES

FIGURE 6.4-53

= : :"
= i"!?: % = |



7

P-

U,.

84
01' |

'\ / /
|//i

83 / [ \. 84' y't /

/o
?\h I

83 84
@ /. [ \. 06

,

4

83 84'
07- 'N \ 07

83
'- '06

-TIME DIFFERENCES

'
L '.

FIGURE 6.4-54
'

g,[ ;- JUNCUS MARSII-
i!. ' 's/ BURROW DENSITY
F

.

CRYSTAL RIVER 316 STUDIES
FIDRIDA POWER CORPORATION

ux_ -



~.w - ..

,

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

,.
' -

4
- . -

- _

300-^~ - -
-- . _ _ _ * ' - ~ - - . _ _ .

~

. -
__.

,
. . . . . .

- - ---
. ..280 , ,

- - - - -- ---

1. . ~
. _ _ _ . .

_ .

_ _ _ . _ _ . _

.
- - - ~ - --

,

260 - _ _ . .- _ - _ . -. - .

/A240,. A-
_ _ _ - . - . _ .

.-

xX.
.

- s
~ ,' 'y - -\ -

. ,/\22o g, _ v.\ _ _ ,_ ., g.

, _ ,,, ,_ ,,
1 - -

.. ._/( -

.-
- ----

~ ~ ' ~f . _ _ _ _._ .4 N. . _ .__ i - _._
* * " ' ' \

200'' '

\. . . . - .
%

.
% .. \.. ..._

' '

% . .

,
-- / _A- - --;---

"

? y _ M, :[ 1, _, - [ /Mr-\_ - - -180gRumber %\_- ,- _ _. .u ._ s. ,.
, .. - f,9 g , . .,, ,

_ , , .
-

\ ,

r= ..% .

-

x *='%_- =f x=:-.
"

\ . -E 1:] - Q-_ m- %- . - . .

-

.~o***".m '

-~=~~Q.-- :-- - -/ :\ - ' --n
.

\ . w w' . 'r - f..- -- s '
160pe m-2.,w;. y- . m , ~ 4-.pe-q,~p u ' i s t --. : . " /_ . u = : - . -- ' .\ n - ~ . -

.2r - f: -%-- ce - - " A ' =-- a- :- F w c^- -- 4- is \ L - t f:H +_ gm . -,= f ,. .
,

u rw .- y i . , ., g ts - % .,. 4 \ w s , - iy m --2.y=-
- v y p _ . m_ r.m.g . . . _ . , g.j -, . a.= :

-

#= .,_y . , m,_ . _,mum ._ i, _3 . g . _ . _ . 3 . .v =._ . v.,

+ + - me e: u a + -c c+. _2 s 'g : 7- f : -ul- -m .---- : j N - -X Lecc --:

%C:: r!'D2:%WC + ..r%.- 1.h::% M-V-se+M~ -dM G _? ; D h X : : L140
_, _ xf u ,.

.. _ hmy e. 3. e m e, ,/
, . . . ;_ . m . , . . .. . e , - - i ,.,.mf. M.,j ,.h_. , mm*P. - r . _.m %r , w,q- ._

4= u. i. __-i m .+
m:+m: m y > ,

. . . .- . wxf . =
x;27 :.-1 ,, . i. :i , a ,

% m , . x .;k: m-1 ; i f [ , , , , , - . w ,-_
--- f - --L- - + .

-

<f .. o-_ r - + ; q -. . tgm s i . "2.
i-*

,, ., . _ i s,
x; 7

,
, s_. 3,p

. g . nw,

- .- w..,.~- y . - . ;: _ i g,. . t. . , ,
== _ _3- -- 6 : I _/

_ _ _ ,,a
a ._

- - t

,'Nf h ' * ' ' I.'_ % N ' . -

I

'
-a 3r- ..a..

_

e . 4 e . - 3 -

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

_ - - - - - k , [
* '

.f . , _ ,

: ,/ . . . . .
--

$ //,
;

-
W- - -

' _

_w s , - r x
80'u , , ' ' ' . ' ' ~

--... L %
,

' '' '
t 6 --..: u c , , ;_. i s -

. . 2 .- ,-
_

,

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

,60, ; ig,;,, , ,o c,n,
t

, , . , , , , . _ , , ..
.

,

, ;u,,g ; u,6 g f ;u.mn,, ;,issuang, n,c ,, s ,,o, -c m.by,7-_m_ a.
,,,i .. n n - i ,u,,n n

, . ,. ,-

. .er.g3 6 m,.u., tu, n :, , au,a,usr-nn m -t- ,5
| , ;n, n ninn m u, innu a ac,un ei-ma on: === m e s m inn m u, avast
t

| UPPER SALT CR[[t
- - - - LCdER SAL 7 CREE (

FIGURE 6.4-55
Canot-- -- -

JUNCUS MARSH- - - - - - MIOWAY
BURROW DENSITYTHERMAL

THUMB ISLAND CRYSTAL RIVER 316 STUDIES
FENCE FLORIDA POWER CORPORATION---

- CAv!S ISLAND

G G G
- - - - - - -



|

w- 6.5 OYSTER REEFS AND ASSOCIATED FAUNA
,

|

6.5.1 Sampling and Laboratory Analysis |
|

.Nine stations were selected in the study area (Figure 6.5-1). At each |station, cages.of oysters were deployed under comparable conditions adjacent '

to an oyster reef. In all cases, the cages were placed about 1 f t below mean
low water. Cages were constructed of 1/4 in. mesh, galvanized hardware cloth
to contain the oysters for short and long term growth and mortality studies.
Each cage consisted of 10 compartments each containing an oyster.

Prior. to deployment oysters were collected near the barge canal. They were
culled, cleaned with brushes, and then placed in the intake canal until
processed. During processing the height, length, volumetric displacement and )weight of each oyster was recorded. Height is measured as the distance from )
the dorsal to . the ventral shell margin. Oyster length is the distance from -|the anterior to posterior shell margin. When nine cages had been filled,

,

they were bundled together to form a station. i

|
'

Each month. one bundle of 90 preseasured oysters was anchored .with cement
blocks at each of the nine stations; the bundle placed the previous month was

. collected. Dead oysters were noted, and the live oysters were remesaured and
I

weighed. Each live oyster was shucked, and the wet meat was weighed. The
meat and'shell were then baked in foil pans at 100 C for 24 hours, and then

~

weighed.

-- 'Before they were shucked, ten retrieved oysters were chosen randomly from each
. station - for : each sampling and inspected under a dissecting microscope for

oyster spat. If ten live oysters were not present :st any station, tha shells
of dead retrieved oysters were substituted. The spat were counted, removed,
and the combined -. neat weighed wet, then again after drying at 100 C for 24
hours.

In addition to the monthly sampling, six bundles of 90 premeasured oystars
were placed - at each of the nine stations in July 1983. One bundle was
collected every other month for 1 year. The same analyses were performed on

* the long term oysters as on the short term oysters, including oyster spat
analysis.

Each month three clumps of oysters were collected from the reefs at each-.

station. The clumps were placed.in cloth bags and then transported to the
on-site facility. The bagged clumps .were submerged in a 15 percent Mg.,SO

' 4. solution for- narcotisation of the associated fauna. Each clump. was liter
broken up and the number of live oysters greater than 2 cm in height was

:noted.-.The sample was then concentrated by pouring through a 0.5 un sieve.
Most - shell . was rinsed .and discarded. The samples were later sorted and

'

-organisms identified and enumerated.

The SAS-GLM Procedure was used to compara changes in length,' weight, height,
volume, and condition index' of monthly oyster collections. The . effect of
covariates in such - a model were also ' explored.- The live / dead data was.

,

analyzed with a contingency- table analysis since this data was bivariate
(live-dead).'This type of analysis compares the relative t. umbers in a two-way

_.

table - (for instance, live / dead vs : station number) and . determines if some

4
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stations have a statistically significant difference in relative proportion
of live / dead by station (or period). Long-term oyster collections were
similarly analyzed using the CLM procedures to compare treatment duration,
station and duration-station interactions. Associated faunal . data was
evaluated by calculating Morisita's index of faunal similarity for all
station pairs.

6.5.2 Results

Abiotic Parameters

The temperature and salinity measurements made weekly at photometry stations
were used to characterize the environments of the oyster stations. Monthly
averages were determined for each parameter at the photometry station nearest
each oyster station. ' The mean monthly values were then determined for the
nine selected stations and the differences from the mean were plotted (Figures
6.5-2 and 6.5-3). The temperature and salinity values obtained at photometry
stations are referred to with the designation of the nearest oyster station
(OR1, OR2, etc.). Maximum and minimum temperature and salinity values from
weekly measurements at each station are presented in Table 6.5-1.

Stations OR1, OR2 and OR9 were well below the mean temperature (of all oyster
stations) each month (Figure 6.5-2). Station OR3 also was slightly below the
mean each month. Temperatures at OR7 and ORS were similar, with temperatures
near the mean. The effect of the thermal effluer.? is evident at Stations OR4,
OR5, and OR6. A greater temperature difference between the stations south of
the intake canal (OR1, OR2) and the thermal stations occcurred in winter than
in sunamer. The tengerature difference between OR1 and OR4 was nearly 12 C in
December and only 4 C in July.

The deviations from the mean monthly salinity measurements are shown in Figure
6.5-3. . Salinity was highest near the discharge and decreased with distance
from the plant. Station OR9, however, had much lower salinities (about 10
ppt) than any other station. Lowest salinities occurred in April at each
station. Highest salinities were generally observed in October and November.

Mortality

Oyster mortality was.significantly cotrelated with both season and station.
Significantly. higher mortality occurred in September, October and November
1983 and February 1984, and at Stations OR4, OR5, and OR6. Figure 6.5-4 shows
the percent mortality at each of the nine stations over the 12 monthly short-
term oyster samplings. The seasonal trend of high ' late summer-early fall
mortality and low winter mortality is roughly discernable at each station.
The oysters collected during the February sampling period may have been
stressed by subfreezing temperaturer and very low tides. This r:ay explain the
increase in mortality rate which occurred at every station that month. Many
gaping oysters with the meat still intact were observed on oyster reefs during
the February field work. Increased mortality of Gulf oysters growing at mean
low water levels during periods of sudden winter freezes has been documented
(Butler 1954).

The high mortalities in September, October and November coincide with high
water temperatures and the highest salinities of the study year at most
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stations. Higher oyster mortality in late suunser is not uncommon (Copeland
and Hoese 1966). Dawson (1955) observed an increasing rate of mortality of
Crystal River oysters from April to July, when his study terminated.

Among stations, oysters at OR4, OR5, and OR6 had the highest mortalities.
Incidences of mortality significantly higher than the mean at a station for
each sampling date are indicated on Figure 6.5-4. Twelve of the fifteen

i significant points occurred at Stations OR4, OR5, and OR6. Higher salinities
and temperatures were found at these stations. The detrimental effect of
combined exposure to high temperatures and salinities combined has been,

; demonstrated (Quick 1971). However, the salinities at OR4, ORS, and OR6 were
~

only a few parts per thousand higher than those at any other stations with the
exception of OR9. Salinities at OR9 were approximately 10 ppt lower than at
all other stations. Mortalities at OR9 were similar to v her stations.

L

The percent mortality of the long-term oysters is presented in Figee 6.5-5.'

'Over 75 percent of the oysters from OR4 and OR5 were dead after only 2 months.
Only at Station OR1 did many oysters survive the entire study period. At
every other station more than 75 percent of the recovered oysters were dead ,

.at the last collection. Heavy siltation was observed on the oysters at
Stations 015 and OR6 and certainly contributed to the mortalities there. In

; January 1984, approximately 30 percent of the oysters at OR4 were observed to
be buried. To counteract high sedimentation rates, the oyster cages were
raised above the sediment. In February, however, about 15 percent of the
oysters at OR4 and ORS were silted over, and in April all OR4 and OR5 oysters-

| were buried. None of the oysters deployed and collected monthly were silted
' over.

,_

Short-Tern Oynter Growth
4'

The height, length, volume, and ' weight of each oyster were measured before and
after deployment in the field.- The mean monthly _ increases in growth are
presented in Figures 6.5-6 and 6.5-7. The montisly oyster growth at each

p station is illustrated only for the parameter of weight (Figure 6.5-8).
}' Results were fairly consistent, however, with all four growth parameters.

The rate of oyster growth saa affected by the seasons-(Figure 6.5-6). - Overall
growth rates increased during the fall, fell sharply in January and February,
increased again during spring and appeared to be dropping again (with 3 of 4
parameters) in- suusser. An isolated peak of growth is apparent in March in the
plot of each growth parameter. This peak follows two months of little or no
erowth. The drop in growth rates in June is probably related to spawning.
Heavy spatfall occurred on the oysters collected in June (Figure 6.5-11).
Dawson (1955) observed minimum growth of Crystal River oyeters in March and
April and maximum growth in December, January and June. Although the exact
months do not coincide, observations by Dawson and the present study are in
agreement on the existence of a minimum growth period in winter-spring and of
two rapid growth periods - one iussediately preceding the slow growth ' period

-and the other in May or June. The maximum growth in height _of 0.8 nun weekly
observed by Dawson is~ comparable to the maximum height increases observed in
the present study.

- Growth rates were low for the oysters at Station OR1 (Figure 6.5-7). Station
OR2 oysters showed more growth than those at OR1 in each of the parameters
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measured. Both stations are control stations south of the intake canal.
Water currents may have enhanced growth at OR2, which was located in a gap
subject to strong currents.

Growth rates of oysters at Station OR8 were not high. Station OR7 oysters
grew significantly greater than those at OR8 in 3 of 4 parameters measured,
although temperatures and salinities were very similar at the two stations.
Again, the growth difference may be related to water currents; OR7 was located
in a high current location. Growth rates at Station OR3 were similar to those
at OR7.

Oyster growth was not impeded at the thermal statiw.s. Oysters at OR6 showed
the greatest growth in 3 of 4 parameters. Station ORS oysters, however, grew
less than those at OR6, and in turn OR4 oysters grew less than those at OR5.
Stations OR6, OR5, and OR4, respectively, fall along a gradient of increasing
thermal exposure. In general, growth at the thermal stations, particularly
OR5 and OR6 was greater than at control stations.

Salinities at Station OR9 were much less than at any other station, which
complicates assessing thermal effects on growth rate through comparisons of
OR9 to the other stations. Growth at OR9 was always greater than growth at
the control Station OR1, however, and never significantly different than
growth at OR2, another control station.

Long-Term Oyster Growth

The growth of the long-term oysters at all stations is illustrated in Figure
6.5-9. Each of the four growth parameters measured indicate slow growth of
oysters collected during the first 10 months. Weight and height increases
between the 4 and 6 month duration periods (collected in November and January)
were not significantly different, nor were the increases between the 8 and
10 month duration periods (collected in March and May). Growth analysis of
the short-term oysters revealed a rapidly declining growth rate in oysters
collected in December and January (Figure 6.5-6), which coincides nith the
insignificant growth observed between the 4 and 6 month duration periods. The
insignificant growth difference between the 8 and 10 month periods coin:: ides
with the drop in growth rate observed in the short-term oysters collected in
April. The sharp increase in growth rate evident in the July collection of
oysters does not coincide with a particularly rapid growth period in the last
two months of the short-term oyster growth study, except in the parameter of
weight.

Analysis of long-term oyster growth by station revealed poor growth at Station
OR1 (Figure 6.5-10), consistent with that found in the short-term growth
study. Again, growth at OR2 was significantly greater than at ORI in each
parameter. Greatest growth was observed at Stations OR6 and OR7. Unlike
results of tha short-term growth study, mean growth at OR4 and ORS was much
less than OR6 and OR7. Growth at OR4 and ORS was not significantly different
than at the control Stations OR1, OR2, and OR9, however.

Oysters at Station OR3 grew more in volume and weight (but not height and
length) than oysters from OR1, OR2, OR4, OR3, and OR9. In the short-term

growth study, oyster growth at OR8 was not high. In the long-tenn study, ORS
oysters grew significantly less in all four growth parameters than those only
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at Station OR7. Oysters at Stations OR6 and OR3 had higher growth rates than
; %

_ oysters at Station OR8 in some parameters.
3

. In summary, tne long term oyster growth analysis revealed greatest growth at
two thermally affected stations (OR6 and OR7) and no significant differences
in growth between the oysters subject to the highest discharge temperatures
(OR4 and ORS) and those at the control stations.

Spat and Condition Index
.

Ten oysters retrieved monthly (short-term oysters) from each station were
examined for the presence of oyster spat. Spat abundance is graphicallyi

illustrated in Figure 6.5-11. The seasonal pattern of heavy spatfall in fall
and for a short period in spring is evident at most stations. Spatfall at

-

Stations OR6, OR7, OR8, and OR9 was very similar, with greatest numbers of
spat in June. Stations OR2 and OR3 had moderate spatfall with the fall and
spring peaks nearly equal. Fewest spat were found at OR1, OR4, and OR5.
Siltation on the oysters may have contributed to the smaller numbers of spat
at Stations OR4 and OR5.

Oyster condition index (CI) of the short-term oysters is also presented on the
graph of spat abundance (Figure 6.5-11.). CI is the dry oyster meat biomass
times 100 divided by, the shell cavity volume. The shell cavity volume is

; determined by subtracting the shell weight from the oyster weight. This
method ij valid beca'use the effective density of cavity contents is close to 1
g per en Evaluatiion of CI may allow use of oysters as environmental monitors
(Lawrence and Scott ' 1983). The peak of CI during the period of minimum

- -

L -spatfall'is evident in Figure 6.5-11. An increase of CI after spawning has
~

been previously demonstrated (Caltsoff 1964).
-

The CI of short- and long-term oysters were analyzed to identify differences
between the oysters from different stations. Seasonal CI, mean CI at each,

station and results of a between station significance test for short-and long-
ters oysters are presented in Figure 6.5-12. The seasonal pattern of highest
CI in spring is less conspicuous in the long-tem oysters. Very few oysters
survived to be analysed for CI in the later sampling periods of the long-term
study, however.

-

The similarity of the pattern of CI values at the nine stations in both the
'short- and long-tena oyster studies reduces the concern that short-term CI>

values were biased by the condition of the oysters at the time of their
deployment. Oysters at the thermally affected stations did not have reduced

-CI values. Station OR4 values were lover, however, than OR5 values, which, in<

turn, were lower than those at OR6 (short-tare oysters). The CI was
: significantly greater at OR6 and OR7 than at the control Stations OR1 and OR9'

in both the short- and long-term oyster studies. CI values at OR4 were not
'

significantly different than values of ORI and OR9 in either study. Oysters
from OR3 had greater CI values than those at OR2, and OR2 oysters had greater
values than those at ORI.

A similar pattern frequently occurred in the oyster growth and CI studies.
The pattern was comprised of: increasing values from OR1 to OR2 to OR3;

;

4
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decreasing values from OR3 to OR4; increasing values from OR4 to ORS to OR6;
decreasing values from OR6 to OR7 to OR8; and low to moderate values at OR9.
This pattern occurred in the short-term oyster height and weight analysis
(Figure 6.5-7) and the short-term C1 analysis (Figure 6.5-12). Crowth and CI
showed a-positive correlation.

Associated Fauna

Species Composition

A total of 59,840 organisms comprising 175 taxa were collected and identified
during the study (Table 6.5-2). The most abundant individual taxon was the
polychaete Polydora websteri, which comprised 11.5 percent of the total
fauna. This species was particularly abundant in the thermal area (Stations
OR4, OR5, and OR6) where it comprised 27 percent of the total fauna. The
second most abundant taxon was the crab Eurypanopeus depressus, which
comprised 9.5 percent of total faunal abundance. Third in overall abundance !

ws the mollusc taxon Mytilidae app. (9.0 percent of total fauna). The most ;
'

abundant individual group of organisms was Mollusca, which comprised
30 percent of total abundance. Second in abundance was the group Polychaeta
(28 percent of total abundance). Although these two groups were relatively
close in total numbers, their distributions were quite different, with
polychaetes dominant at thernal stations and mollusca dominant at south
control stations.

Certain large and/or mobile organisma which are well known to be associated
with oyster reefs (the American oystercatcher, Heamatopus palliatus; the
lightning whelk, Busycon contrarium; the crown conch, Melongena corona; and
the blue crab, Callinectes sapidus) were observed but not collected. The

numbers of oysters reported in the associated fauna include only oysters
greater than 2 cm in height. The group Nematoda and barnacles of the genus
Balanus, although collected, were recorded only as present or absent.

Seasonal Comparisons

Oyster faunal abundance by species and sampling period are given in
Appendix V. Total numbers of individuals collected through the twelve

sampling periods are given in Figure 6.5-13. Seasonally, faunal densities
were greatest in early fall, followed by marked decreases during winter and
only a slight recovery during the following spring and summer. This limited
recovery may be due in part to the extremely cold winter experienced in the
Crystal River area during 1983-84. Unusually low tides, combined with air
temperatures well below freezing, may have caused high mortality among the
exposed associated faunal populations. Figures 6.5-14 through 6.5-19 show
seasonal patterns for six of the most abundant organisms collected, including
Crascostres virginica. The effects of the harsh winter in Crystal River are
best illustrated in abundances of Mytilidae sp. (Figure 6.5-15), Odostomia
impressa (Figure 6.5-16), and Melita spp. (Figure 6.5-17). At stations

within the insnediate thermal area,(OR4, ORS, OR6), values remained generally
low or appeared to be unaffected by the cold temperatures. With the exception
of a general decrease during the winter months, seasonal patterns of
individual taxa are difficult to discern, particularly in certain
opportunistic species, which reproduce throughout the year. This is best
illustrated in the seasonal data for Polydora websteri (Figure 6.5-18) and

i
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- Platyhelminthes spp. A+B (Figure 6.5-19), which have numerous peaks in
'

- abundance throughout the year. In addition, it is extremely likely that since
an oyster reef environment forms a non-uniforu substrate, distribution of the
associated . fauna may be highly patchy, with numbers of individuals collected
being dependent upon the number of crevices or gaping oysters available to
provide a suitable habitat.

Spatial Comparisons

Total numbers of individuals collected at each station over the year are shown
in Figure 6.5-13. Greatest numbers were found at control Stations OR1.snd
OR2. Lowest numbers were observed at Station OR4, followed by a progressive
increase' at Stations ORS, OR6, and OR7, respectively. Noticeably low numbers
also occurred at Station OR9, which had values nearly as low as those found at
the station closest to the point of discharge (OR4). This'is believed to be
due to the marked decrease in salinity and increase in suspended solids caused
by the combined freshwater input from both the Withlacoochee River and the
Cross Florida Barge Canal. Both species diversity (Shannon-Weaver H') and
evenness (Pielou, J') exhibited a similar, nearly linear increase with
distance from the point of discharge (Figure 6.5-20). Highest mean diversity
observed was at Station OR1 (H' = 2.48). Lowest mean diversity was at Station
OR4 . - (H' 1.72). Neither species diversity or evenness exhibited any=

particular seasonal pattern, although there was a greater amount of
-. variability in both H' and J' at Stations OR4, ORS, and OR6.

Figure 6.5-21 displays the percentage breakdown of major groups _ of associated
" fauna by -station. .The group Mollusca was the dominant component of the.' <

associated . fauna at both stations OR1 and OR2. Polychaetes were the most-

abundant group at Stations OR3, ORS, OR6, and OR7. Amphipods were slightly
greater in- abundance at Station OR4, however. This is primarily due to a

' large number of the amphipod Corophium ascherusicum collected during the
month of April. Abundances of molluscs' decreased drastically at . stations
within the thermal area. Lowest numbers of molluscs occurred at S.tation OR4,
where they comprised only ,2.3 percent of _ the total faunal abundance. In
contrast, molluses comprised'38.5 percent at Station OR1'and 56.0 percent at
Station OR2. . Mollusc abundances gradually increased with increasing distance
from the point of discharge, and once again became the most abundant group at
Stations OR8 and OR9. Polychaete abundances remained relatively high . at
Stations OR8 and OR9 where they were second in overall abundance, as they were
at Stations OR1 and OR2. In contrast to the high spatial variability

.

exhibited by the molluses and polychaetes, the Decapoda remained relatively.
constant in ' abundance among the 9 stations. The Amphipoda, although
exhibiting' a great deal of variability, showed no particular ' spatial
patterns.

: Although there was a great deal of variability in the spatial distribution of
: individual taxa, the general trend was for noticeably low abundances at Sta-
tions OR4, OR5, and OR9. Equally important is the trend toward increasing

= abundances from Station OR4 to OR7, which can be translated into increasing
numbers'of organisms-with increasing distance from the point of discharge.
This trend is particularly evident in the abundances of the common associated
fauna presented in Figure 6.5-22. . Abundances of the polychaete Polydora
websteri remained relatively high at discharge Stations OR4, ORS, and OR6. It
should be noted, however, that similar increasing values with distance from4

the discharge still occurred for this species.
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Faunal Similarity

t. list of similarity values (Morisita's Index) between all station combina-
tions during each sampling period are given as trellis diagrams in Appendix V. 1

Highest similarities were observed between Stations OR4 and OR5, which had a |

' mean Morisita value of 0.75. High similarity was also observed between
Stations OR1 and OR2 (0.73) and between Stations OR8 and OR9 (0.70). Lowest
similarities observed during the study were between Stations OR2 and OR4
(0.18) and between Stations OR2 and ORS (0.23).

Overall, Morisita's index values were consistently low when comparing south
| control Stations ORI and OR2 to thermal Stations OR4, OR5, and OR6. In only 8,

| instances out of 72 possible comparisons were Morisita values greater than
| 0.50 between these two groups of stations. At no time throughout the year was

there a Morisita value greater than 0.70 observed between these 2 groups.
This suggests that southern stations, far removed from the influence of the
Crystal River Power Station, are not only distinctly different from thermal
stations in - terms of abundance of associated fauna, but also in faunal

composition.

6.5.3 Impact Assessment

Thermal effluent did not impede overall oyster growth. Growth was greatest at
i stations receiving moderate thermal effects. In the area of maximum

temperatures, however, growth rates were somewhat lower. This may be the
result of reduced ciliary action which occurs at temperatures over 32 C
(Caltsoff 1964). Growth at the stations with maximum thermal impact was not,

| however, less than growth at the control stations. The CI of the oysters also
was not reduced in the thermal area. CI values correlated closely with growth

t
' rates.

Number of oyster spat was low in the discharge basin (OR4 and OR5) but was
also low at one control station. Heavy siltation was observed near the
discharge canal and may have limited suitable substrate for spat settlement.
Recent studies have indicated fewer spat in the discharge area (Applied
Biology 1983).

The key factor in the assessment of the plant effects on the oysters may be
the high mortalities in the discharge area. Few oysters survived the first
two months in the discharge area in the long term study, and fewer oysters
survived in the discharge area than in control areas in the short-term study.
Quick (1971) reports that "35 C can cause rapid death in oysters when
accompanied by high salinities, at least among oysters from cool waters with
great reserves of glycogen or other storage products". Oysters used in this
study were from relatively cool waters north of the power plant, and glycogen
reserves of the oysters (as reflected by the CI) were moderate in summer.
Salinities were somewhat higher in the discharge area but were still below!

open ocean values. Temperatures were near or greater than 35 C at the
stations with highest mortalities.

Other factors not analyzed may have influenced oyster mortality. Heavy
sedimentation, which may be highly destructive to an oyster community
(Caltsoff 1964), was observed in the thermal area.
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The most. striking trend in the associated faunal data is the marked decrease
in abundance of the majority of organisms in the inusediate thermal area. This
appears to be the result of thermal stress, although the additional role of
sedimentation in the thermal area is uncertain. Consistently low abundances
of organisms at Station OR9 can be attributed primarily to the combined4
effects of the outflow from both the Withlacoochee River and the Cross Florida
' Barge Canal, resulting in low salinities and high amounts of suspended
material. As stated by Wells (1961) and Galtsoff (1964), lower salinities and
increased suspended material will result in fewer associated fauna, as was
observed at Station OR9.

Certain groups such as polychaetes appear to be relatively unaffected in the
Isusediate thermal area. This may be due to the fact that as a group, these
organisms may be opportunistic by nature, and may have an affinity for certain
disturbed systems. Mo11uses (including Crassostrea virginica), however, were
greatly reduced in the thermal-area, suggesting a low level of tolerance to
thermal stress.

The nine oyster reef stations comprise a wide variety of environmental condi--

tions. The Crystal River Power Station appears to have a significant effect
on localized oyster reef populations. Effects seen include enhanced oyster
growth and increased oyster mortality. Direct effects appear to be limited to
the immediate vicinity of the discharge canal. The power plant also appears
to have reduced abundance of oyster reef associated fauna at stations in close
proximity to the discharge canal, although certain species appear to do well'

there.

[V
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TABLE 6.5-1

MINIMUM AND MAKIMUM (BOTTOM) TEMPIRATURES AND SALINITIES MEASURED AT
PHOTOMETRY STATIONS NEAREST OYSTER STATIONS.

.

|

Temperature ( C) Salinity (ppt)

Station Minimum Maximum Minimum Maximum

OR1 11.5 (Jan) 30.4 (Aug) 14.9 ( Apr) 24.5 (Jul)

OR2 11.5 (Tan) 30.7 ( Aug) 14.1 (Apr) 24.5 (Oct)

OR3 13.5 (Jan) 31.4 (Aug) 16.1 (Apr) 24.1 (Oct)

OR4 16.8 (Dec) 38.3 ( Aug) 17.7 (Apr) 29.1 (Oct)
|

ORS 19.5 (Jan) 34.3 (Aug) 17.1 (Apr) 25.0 (Nov) |

OR6 16.2 (Jan) 33.9 (Aug) 16.3 (Apr) 26.8 (Oct)

OR7 14.9 (Dec) 32.8 ( Aug) 16.0 (Apr) 25.7 (Oct)

OR8 15.5 (Jan) 32.6 (Aug) 13.0 (Apr) 23.4 (Oct)

OR9 12.8 (Dec) 30.3 (Jul) 6.7 (Apr) 15.6 (Oct) ,

O :
;

|

|
|

|
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TABLE 6.5-2 OYSTER REEF ASSOCIATED FALNA TAIA LIST.

PHYLLM PORIFEM
LISSODENDORYI ISDDICTYftIS

'

CLI(NA SPP.
PHYLLM EN!0 ARIA

CLASS ANTH0ZOA
PHYLLM PLATYELMINTES

PLATYELMINTES SP. A
PLATYELMINTES SP.B
EUPLANA GRACILIS
STYLODOS SP.

PHYLLM ENERTIEA
PHYLLM ENATODA

- PHYLLM AMELIDA
CLASS P1 YCHAETA

ORDER PHYLLODOCIDA
FMILY P1YNDIDAE

LEPIDIASTENIA VAR!!S
LEPIDAETRIA CDeENSRIS

F M ILY PHYLLODOCIDAE
PHYLLODOCE CASTAEA

FMILY SRLILAE
AllT1YTUS DENTALIUS
BMNIA Q.AYATA
D LERSIA CO N TA
EIDGEE DISPAR
HAPLOSYLLIS SPOMi!CRA
ODONTOSYLLIS ENDPLA
SPHAEROSYLLIS LGEICALEA
SPHAEROSYLLIS TAYLORI
DPISTHOSYLLIS SP. B
TYPOSYLLIS CF. LUTEA
TYPOSYLLIS SPP.

FMILY EEIDAE
EEIS PELA61CA
EANTES SUCCIEA

DRDER ELMICIDA
FMILY ELMICIDAE

LYSIDIE NIETTA
NARPHYSA SANGUIEA

FAMILY LIMMIERIDAE
LtmBRIERIS VERRILLI

FMILY DORVILLIIDAE
SCHIST 0 ERIN 60S RlIKLPHI

ORDER ARCIIDA
FMILf ORBINIIDAE

HAPLOSCDLDPLOS FOLIDSUS
hap Imu nDLDS FM61LIS
NAINERIS BICORNIS
NAIERIS LAEVISATA
SE1 0PLDS TEIANA

CRDER SPIONIDA
FMILY PAMONIDE

ARICIDEA PHILBINAE
CIRa0PM)RGJS LYM ,

CIRROPPDRUS CF. FulEATUS /

FAMILY SAELIARIDAE
NOTAllAI PHAETENIA
SABELLARIA SPP.

-

SABELLARIA VlL6ARIS
FANILY SPI (NIDAE

BOCCARDIELLA HMATA
MCCMDIELLA SP.A
POLYDORA SPP.
P 1YDO M LIGNI
POLYDOM SOCIALIS
POLYDOM EBSTERI

O



!

f)V TABLE 6.5-2 OYSTER EEF ASSOCIATED FALMA TAIA LIST.
i

STE1LOSPIO BEEDICT!
ORDER CIRMitLIDA

FAMILY CIRETLLIDAE
THARYI ANPALDSUS
THARYI CF. 00RSOBRA D IALIS

i

ORDERCAPITELLIDA '

FAMILY CAPITELLIDAE '

CAPITELLA CAPITATA
EDIDMSTUS CALIF 0MIENSIS

i

FMILY RDANIDAE '

CLYEELLA TORalATA
ORDER DENilDA

FMILY DWEN!!DE
MYRIEELE OCILATA

ORDER TE E ELLIDA
FMILY IFJIEMLLIDGE

AMEANH TRIL(BATA
P(LYCIRALE SP.
STEBLOSOM HARTMMAE

ORDER SABELLIDA
FAMILY SABELLIDAE

DOE AERICM
FABRICIS SP.A
HYPIE(MlE PHAETAENIA
POTMILLA ENIFORRIS

FMILY SERPLLIDAE
FILOGMMA IMPLEIA
HYDROIDES DIANTM S

CLASS (LIGOCHAETA
PHYLim RLUSCA

CLASS 6ASTEPODAb- ORDER MES06ASTROPDDA
N - FMILY RISSDINIDE

RISS0!M CATESBYAM
FAMILY CECIDAE

CECtm RLDEllM
CAEDM STRIGOEM

FMILY DIASTOMIDAE
DIASTIMA VARILM

FMILY ERITHIIDE
CERITHIOPSIS GEEN!
CERITHILM EBuftElm
SEILA ADAIGI

FMILY CALYPTRAEIDAE
CREPIDLLA MQLOSA
CREPIDLLA Pulm

ORDER E06ASTROPODA
FMILY PYRENIDAE

ANACHIS DBESA.0STEICtLA
MITHELLA LLMATA

FMILY OLIVIDAE
(LIVELLA SPP.

ORE R PYRAMIDELLAEA
FAMILY PYRAMIDELLIDE

000STOMIA IMPESSA
TURIOlILLA SPP.

ORER EPHALASPIDEA
.~ FMILY ACTE 0CINIDE

ACTE 0CIM CANALICtLATA
ORDER BASODETO M RA

FMILY ELL 0BilDE
ELAMPLE BIDENTATIE

GRER APLYSIAEA
PABIBRANCHIA SPP.

FMILY STILIGERIDGE

(~x STILl6ERIEE(LANIA) SP.

:

.'
. . . . . . - . . . .. . - - - -. -- .
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TAILE 6.5-2 OYSTER REEF ASSOCIATED FAUNA TAIA LIST.

FMILY EQ.IDIIDAE
BERGH 1A SP.A

EASS POLYPLACOMORA
CLASS BIVALVIA

CRDER MYTILDIDEA
FAMILY MYTILIDAE

BRACHID0NTES EIUSTUS
GELEENSIA DEMISSA.GRMSISSIMA
ISCHADIlm ECURVLM
MUSCLLUS LATEMLIS

FMILY OSTEIDAE
CRASSDSTEA VillGINICA

FMILY MONTACUTIDAE
MYSE11A PLMLATA

ORDER VEER 01 DEA
FMILY CARDIIDAE

PHYLLM ARTHROPODA
CLASS AfdDWIDA

DRDER ACSRINA
HYDRACARINA SPP.

SUBPHYLLM CRISTACEA
f1 ASS COPEPODA
CLASS BRANCHIURA

ORDER ARGLLIDEA
FMILY ARGlLIDAE

ARGdLUS SPP.
RASS CIRREPEDIA

DRDER THORACICA
FMILY CHThAMALIDAE

CHTHAMALUS FRAGILIS
FMILY BALAN!DAE

BALMIS AMPHITRITE
MLMIS EIAJRNEUS
BALMfS IMPR0 VISUS
BALMJS VENUSTUS
SEMIBALMlS BALM 0!KS

CLASS MALACOSTRACA
SUPER 0f6;ER PERACARIDA

ORDER CUMAEA
FMILY h4NNRSTACIDAE

CUMELLA SP.B
FMILY E000TRIIDAE

CYCLAGPIS SP.A
CYCLASPIS SP.B

ORDER TANRIDACEA
FMILY APSEUDIDAE

HALMYRAPSEUDES CF.CUBAENSIS
FAMILY TANAIDAE

TANAIS CAV0LINII
FMILY PARATANAIDAE

HARGERIA MPA1
ORDER 15090D4

FAMILY MTHJRIDAE
ANTHJRIDAE SP. A
PMANTHURA F0ftMOSA

FMILY CIll1ANIDAE
CIROLANA SP.

FMIi.Y SPHAEROMATIDE
CYM000CE FA10NI
PARACE EEIS CAUDATA

FMILY EICOMLLMIDAE
EICOMLIANA SPP.
EICOMLLANA QUADRICORNIS
EXCOMLLANA !RICDfMIS

ORDER MPHIPODA
SUEORDER GAMMARIDEA

|

|

'|



TABLE 6.5-it OYSTER EEF ASSOCIATED F M TAIA LIST.

,

FMILY ANpHILDIDAE
61TA10PSIS Spp.

FMILY ANPIT}CllAE
CYMADUSA COMPIA

F MILY A0 RIDGE -
LENBOS SMITHI ,

MICR00EUT0 pus NVERSI i

FMILY MIEIDAE I

BATEA CF.CATHAR!)G 61S
'

FAMILY CILONASTISIDAE
COLONASTII HALICHMRIE

F MILY CDROPHilDAE
COA 0pHilBISPP.
COMPHIL51 ACERSICLfl
COMPHilAl LACUSTE
Coll 00HILDI SINILE
CDADPHILDI TUBEELLATlpi
COWpHilst ACUTlpi
CDA0pHitM LOUIS!AK31
ERICT D IUS SPP.
ERICTHONIUS BRASILIENSIS
GA MDIDIERELLA B0lellERDIDES

FMILY GAmARIDAE
ELASICpuS LEVIS

" GANNRiluS W CIDNATUS
GAMARIDE SP. A
GAlelARIDAE SP. 8
MIEM 7.WILLIAIE!
ELITA 'CONplEI' -
ELITA AppDelClLATA

FMILY HYEIDAE

V]/ HYEE SP. k G.pLl30SA
FAMILY LEUCOTH01DAE

LEUCDTIEE 7.SplNICAllpA
F M ILY LYSIANASSIDAE

LYSI M PSIS G. E M
FMILY 9000CElllDGE

90000ERIS SPp.
FMILY STEN 0THOIDAE

STE 2TifE SPP.
STEETHDE 7.EELENSIS
STEN 0TI E 7.NI W TA

F MILY TALITRIDAE
ORCHESTIA LKERI

StBORDER CAplELLIIEA
FMILY CAPELLIDE

CAplELLA SPP. -

CAplELLA EOUILIBRA
CAplELLA PENANTIS
PAlW3tpKLLA TEWIS
PARADipIELLA puSILLA
EMIEGIM MlWTA

DRDER DECAPODA
SUB0EER PLEDCfEMTA

CARIDEA SPP.
BARCHYlMA SPD.

FMILY PAUIDellDAE
DERIO.IleES upsICABATLE
PAUGel FLORIDAIRS

| FMILY EMEIDGE
ALpMLS AllNILLATIS

SLBORDER EPTANTIA
l- FMILf CALLIANASSIDE i
i Up06EBIA AFFINIS 1

| FMILY PAGURIDAE
-

I
PAGUIRS NACulUSH.INfE'

b!

o

- -. - .



TAKE 6.5-2 OYSTER REEF ASSOCIAIED FALMA TAIH LIST.

PAGURUS SilMPSONI
FMILY PORCELLANIDAE

PETR[LISTES AfMATUS
FAMILY IMTHIDAE
EURYPANOPEUS DEPESSUS
PANDPEUS ERBSTil
MENIPPE ERCEMARIA

FAMILY GRAPSIDAE
SESMMA CIERElM

CLASS INSECTA
ORDER CILLEMECLA

FMILY PODURIDAE
ANURIDA MARTIMA

FMILY ISOTDMIDAE
ORDER THYSAN0PTERA
ORDER DIPTERA

FAMILY CHlil0NOMIDAE
PHYLtM SIPLM01A
PHYLLM DGDATA

SUBPHYLLM Ull00GDATA
CLASS ASCIDIACEA

FMILY CLAVELINIDAE
DISTAPLIA BERptlDENSIS

POLYCITORINAE
FMILY STYELIDAE

STYELA PARTITA
FMILY N0GlLIDAE

iliSHYLim VERTEBRATA
tlASS OSTEICHTHYES

FAMILY BATRACHOIDIDAE
CPSAPAJS BETA

FMILY 00BIE50CIDAE
60BIES01 STRUM 05US

FAMILY R EW IIDAE
HYPSOREmluS ENT21
CHASM 0 DES SABURRAE

FMILY 60BIIDAE
GOBIOS[NIRDBUSTLM

|
'

1

O
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7.0 IMPINGEMENT

Collections were made on a weekly basis of organisms impinged on the
travelling water screens. The results are intended to des cribe overall
impingement throughout the study period and to allow evaluation of effects of
impingement on selected taxa.

7.1 SAMPLING AND LABORATORY ANALYSIS

*

7.1.1 Sampling Procedures

[ Impingement sampling was conducted at the Crystal River site for one, randomly
chosen 24 hr period once a weak for 12 months at Units 1, 2 and 3. During
ea9h 24 he sampling period, semples were taken at each unit at 6 hr intervals-

for a total of four samples per unit. The travelling screens for Units 1 and
l 2 were. cleaned at 0900 hrf (the beginning of the first sampling interval) and

then cleaned every 6 hr, so that collections were made at 1500 hr, 2100 he,
0300.hr, and 0900 hr. The Unit 3 travelling screens were cleaned at 1000 hr
and sampled at 1600 hr 2200 hr, 0400 hr, and 1000 hr. Each sample collected
contained the organisms impinged during the 6 he interval imediately

,

preceding the collection.

Samples were collected in wire baskets designed to fit into the screen wash
collection sumps of each unit. The s creens were rotated and cleaned for
30 minutes to . ens ure that all organisms were washed from the - travelling
screens. At the end -of the screen wash, fish and macroinvertebrates we re -

..

'

separated from seagrass , algae, and other ' debris and then preserved.

At certain times 'during the year, samples collected contained excessive
numbers of organisms. When this situation occurred, a random sample splitter
was used to obtain the appropriate subsample. The percentage of _ sample to be
analysed (subsample) was determined by estimating the amount of sample which
could :be analysed in approximately 2 hr. Both the percentage of sample

. analysed (subsample) and the remaining percentage of unanalysed sample were
recorded. . Total asseber and batch weights of each species contained in the
complete sample were extrapolated. . The unanalysed portion of any split sample
was sorted to avoid missing any new or rare species.

' Sampling with a 3 m ~ mesh basket placed below the larger mesh basket was

. conducted once per month at each unit 'during one of the ~6 hr intervals . (a
total of three collections per month). .gampling dates and sampling times were
randomly chosen. The 3 mm samples were then sorted and processed separately
and the results qualitatively compared to collections in the larger mesh.

Water temperature, dissalved oxygen, turbidity, and conductivity' were taken
1 f t below the surf ace, at aid depth, and 1 f t above the botton at each unit
upon initial cleaning of . the intake screens and at the end of each 24 hr
period. Data on barge traf fic, tidal stage, wind, weather conditions, and
. relative amount of seagrass in the sample were also recorded. Plant opera-

tional data (e.g., number of circulating water pumps and screens operating)
were also noted.

o
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7.1.2 Laboratory Analysis

Samples were proce ss ed as follows: all fish and mac roinvertebra tes were
sorted, identified to species (when possible), counted and bulk weighed (by
species). Size measurements (length and weight) were taken on the largest and
smallest individuals of each species. Crabs of the family Xanthidae (with the
exception of Menippe mercenaria) were grouped together for purposes of
entaseration and measurements of biceass.

Sampic.* cc11ected at one 6 hr interval (randomly chosen) during each 24 hr
period were subjected to detailed size-weight analysis. One such sampling was
made for each of the three units for a total of three during each 24 he
sampling period. These samples were processed as follows: up to 30
individuals of fish and macroinvertebrate taxa designated as Selected
Important Organisms (SIO) (Table 7.1-1) bec aus e of their economic or
ecological importance were individually weighed and measured (in addition to
the routine processing described above). When a large ntsaber of an SIO
species was collected, the 30 individuals were selected at random.

Size measurements were recorded to the nearest ama and measured as follows:
standard length for fis h, maximum carapace width for crabs, maximum pen
(gladii) length for squid, and maxistas carapace length for shrimp. Individual
and batch weights were recorded to the nearest 0.1 grams .

During the crab tagging study (see Section 9.1), impinged crabs were held in
water tables for 24 hr. Af ter 24 hr, mortality was recorded and healthy crabs
were weighed, measured, tagged, and released.

Taxonomic references used for fish identifications include Hoese and Moore
(1977), Parker (1972), and Walls (1975). Nomenclature followed Robins et al
(1980). Taxonomic references used for macroinvertebrate identifications
include Williams (1965), Felder (1973), Mutter (1976), Gosner (1971),11eard
1982), and Abbott (1968).

7.1.3 Statistical Analysis

Raw impingement numbers collected weekly from the traveling screens were
converted to numbers collected per volume of water passed through the screens.
This rate per unit volume impingement was analyzed using the SAS CLM
procedure. Quarter of the year, herge traf fic , unit , interactions of these
main eff ects and numerous continuous and discrete covariates were explored in
the analysis. The SAS graphics package was us ed to provide plots of
impingement over time.

O
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TABLE 7.1-1

LIST OF SELECTED IMPORTANI ORCANISMS (SIO)

Species Name Common Name

Anchoa mitchilli Bay anchovy

Ogcocephalus radiatus Polka-dot batfish

Orthopristis chrysoptera Pigfish

Lagodon rhomboides Pinfish

Bairdiella chrysura Silver perch '

,

Cynoscion nebulosus Spotted seatrout

Leiostomus xanthurus Spot

Sciaenops ocellatus Red drum

M -cephalueM Striped mullet

Lolliguncula brevis Brief squid

Penaeus duorarum Pink shrimp

Menippe mercenaria Stone crab

Callinectea sapidus Blue crab

O
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7.2 RESULTS

.O The nsanber of organisms impin.'co each saspling day is shown graphically in '

Figure 7.2-1. Table 7.2-1 stuserises numbers cf fish and invertebrates
collected per 6 hour collectior.. The data are separated by unit and indicate
that: 1) the impingement rate wer highest for all units in the spring months
(significant diff erence) and 2) T he rate at Unit 3 was consistently higher
than the rates for' Units 1 and 2 significantly different from Unit 1 only)
throughout the st udy. Table 7..'-2 lists the calculated total annual

' impingement (fish and invertebrates * ombined) for each unit. The calculation
aestanes continuous plant operation W th all pumps running. Based on these
values , _60.9 percent of the total iuingement occurred at Unit 3; Unit 2
accounted for 28.5 percent, and Unit I for 10.6 percent. Although the
Units 1 and 2. intakes are iimmediately a "j acent and much alike structurally,
the number of organisms impinged at trait I was consistently lower and
significantly different from utenbers at tu other units.

Figures 7.2-2 through 7.2 -13 sumsarise dally impingement data by unit for
each SIO. Table 7.2-3 provides calculated bpingement numbers and weights
for each of these species. Both'the seasonality of impingement and the unit
at. which a species was impinged in greatest nianters vary by species. Of the ,

SIO fish species , bay anchovy was collected in the greatest numbers , mostly at
Unit 3, and the number impinged peaked sharply vt late March. Polka-dot
batfish were second in abundance (first by weight), also peak in March, and
are - also most abundant at Unit 3. These two spe.cies account for over

. 72 percent of the annual impingement of SIO fish impinged.'

- Spot were the third most abundant species. Their peak ntsobers were impinged
in late April and early May, at which time nasabers at both Units 2 and 3 were
high (about 650 per day). Projected annual impingement is slightly greater at

. Unit 2. Annual numbers at Unit 2 for impingement of pigfish, pinfish and
striped mullet also exceed numbers at Unit 3. The ntasbers impinged at Unit I
are consistently lowest. Silver perch showed the same seasonal pattern as bay
anchovy and batfish but accounted for only 5 percent of the SIO fish total.
Projected impingement is greater at Unit 3.

The number of SIO invertebrates impinged was much greater than the nsasber of
fish. SIO invertebrates represent 83.2 percent of the ' total ntasber of SIO
impinged annually and 42.3 percent of the total ntsaber of organisms impinged.

-Relatively few stone crabe (Figure 7.2-12) were impinged and brief squid i

-(Figure 7.2-10) occurred in low numbers except during a March 1984' peak. In
contrast, both pink shrimp (Figure 7.2-11) and ' blue crab (Figure 7.2-13) ;
occurred throughout the spring in high ntsabers. For most collection dates and

. on an annual basis , the highest numbers of all invertebrate SIO were impinged
at Unit 3.

- The use of supplemental 3 mm mesh collection baskets yielded a limited ntsaber
of organisms and relatively few species. Tables 7.2-4 and 7.2-5 provide the
numbers of fish and invertebrates collected. A total of 113 specimens of fish -
representing 10 taxa and 109 invertebrates of 15 taxa were collected in the
finer mesh. - Of these organisms , all except Anschis sp. is represented by
other : specimens - of . the same taxa in the coarser mesh collection baskets.

;
- Species caught in larger numbers in the fine mesh were also caught in larger

nianbers in the coarse mesh.
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'. The CLM for impingement rates , both in terms of total numbers and for the SIO, j j

included a number of variables in addition to unit and season. Preltminary e

analyses included t ur :,idi t y , salinity, and diss olved oxygen concentration, $

however, impingement rate did not vary significantly with these variables and
-

they were c limi nated from further analysis. Inde pendent variables tested
.

further were barge traffic, day / night, wind (velocity and direction), tide
-

stage, temperature , and combinations of sesson , unit , and day / night . Results Q"

",of the ANOVA are provided in Table 7.2-6. There was no significant difference

in impingement relative to day / night , however, temperature, bar ge traffic,
and wind are highly correlated. Significantly higher rates of impingem ent j

*
occurred at lower temperatures.

The significance of temperature relative to impingement rate could have seen
influenced by the low temperatures which occurred at Crystal River in Decmber
and January. Temperatures at Crystal River dropped quickly over the night of
December 24, 1983, reaching -7.5 C the following morning. Freezing ;

temperatures were recorded through December 27 and again on December 31 and i
January 1. Water temperatures dropped to 9-10 C from previous values in the 1

15-20 C ran ge . When impingement sampling took place on December 29, large
-

numbers of dead and decomposing fish and invertebrates, mostly jellyfish,
(e burrfis h and puf f ers , were observed in the water and appeared irregularly in ,

collections during the 24 hour period. Because of their candition and D"

| ni.subers , they were treated as debris and not counted as part of the sample. A
The samples at this time contained primarily batfish, with relatively high J'

.s
| numbers of catfish, tomtate, spotfin mojarra and silver jenny. Although no a

evidence remained of the fish kill when impingement sampling next took place h
(January 4-5, 1984), numbers of pinfish and silver perch collected then were g

L the highest found during the program. Spotted seatrout also occurred in y
relatively high numbers . ]

The CLM eval ua ted t he ef f ec t of barge traf fic by season. Traf fic in or out hg
q within 2 hours of a sampling was considered. Only in spring, when most fish d
j

' and invertebrates are coll ec ted , was the correlation significant . Higher e
| numbers of both fish and invertebrates impinged were positively correlated

-"

hwith barge traf fic. Winds of 5,10,15, and 20 mph were analyzed. Most of the
data available were for 5 mph, and at that velocity wind f rom the west showed a-

the highest positive correlation with number impinged. At higher velocities , I
the same trend appeared. T

';;

Tables 7.2-7 and 7.2-8 s ummari ze the species and numbers of fish and 3
- ..

invertebrates collected during impingement sampling. A total of 130 taxa of f
fish and 53 invertebrate taxa were ident i fi ed . Highest total impingement 5
values coincided both with highest meroplankton densities in the spring and to e
a lesser extent with the secondary peak in the f all (see Section 8.2). For a ^1

)]
number of SIO, impingement peaks coincide with peak trawl catches (pink
s hr tu.c blue crab, spotted seatrout , spot and pinfish in !984, and pigfish).
For bay anchovy , the March-April plankton density peak coincides with peak -

impingement. In s evera l cases (squid, blue crab, silver perch, pinfish), s

singement peaks are N 1 owed by peak plankton densi ties. _dm um
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/ TABLE 7.7-1

FISH (F) AND INVERTEBRATE (I) IMPINGEMENT
AVERAGE NIMBER PER 6 HOUR COLLECTION

Unit
1 2 3

Month F I F I F I

~ June 7.50 24. 50 31.25 107.50 - -

July.. 16.50 20 .50 56.72 72.72 12.63 39.63
August 8.63 26.88 73.94 112.81 40.57 276.86

- September . 16.35 28.15 61.75 66.83 49.65 210.80
October 7.00 25.38 41.56 56.00 41.50 115.06
November 20.14 21.00 29.36 38.91 43.00 65.25

- December 33.80 65.85 51.15 127.90 52.75- 127.95
. January 36.95 2 % .00 91.15 311.10 147.05 515.25
February 132.38 238.13 417.00 276.88 639.25 1038.00 -

1053.88 1944.55March 179.56 434.88 - -

April 63.50 314.25 221.80 597.40 376.00 1424.42
May 18.06 152.82 131.62 560.56 59.40 1172.08

O
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TABLE 7.2-2,

TOTAL IMPINGEMENT BY UNIT

WEIGHT
UNIT NUMBER IN KG

,

'

1 278854 2256,3

2 747830 10191.9

3 1601800 21505.6

i
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TABLE 7.2-3
'

ANNUAL IMPINGEMENT SY UNIT

FOR SELECTED IMPORTANT ORGANISMS

UNIT 1 UNIT 2 UNIT 3 'N

WEIGHT WEIGHT WEIGHT
NUMBER IN KG NUMBER IN KG NUMBER IN KG

.

BAY ANCHOVY 7224 14.0 16236 29.8 64518- 114.6

POLKA DOT BATFISH 11983 712.6 21772 1284.2 40728 1978.0

PIGFISH 487 1.2 2254 5.2 956 9.3

PINFISH 1990 6.5 7056 39.0 6189 33.5

SILVER PERCH 960 4.6 4826 24.1 6214 35.6

SPOTTED SEATROUT 257 1.2 940 3.3 1607 8.2

SPOT 1550 2.2 13800 31.0 12744 29.5

RED DRUM O .O.0 O O.0 8 0.0 ,

STRIPED MULLET 68 4.3 690 24.2 362 5.1
4

pip 8C SHRIMP 100043 449.9 149387 676.2 391457 1952.6

8LUE CRA8 45488 350.3 82554 3570.4 255518 9186.0

STONE CRAB 400 16.4 527 11.2 608 34.5

BRIEF SQUID 4323 23.5 26916 90.1 55715 309.0

-.
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TA8LE 7.2-5'

j TOTAL NUBSERS OF,INVERTE8 RATES COLLECTED IN 3058 IMPINGEMENT SA8IPLING '

:
,

,

i XANTHIDAE 70
PORTUNUS GISSESI 8

; PALAESION FLORIDANUS 7
i ALPHEUS NOENIANNI 4

ANE800NE 3*

PENAEUS DUORARUB8 3
} CALLINECTES SAPIDUS 3
j SOUILLA EGEPUSI A 2 ,
- PETROLISTHES ARMATUS 2
l SIENIPPE leERCENARI A 2
3 ANNELIDA -1

d. T0ZEusta CAROLINENSF 1

j PELIA MUTICA 1

ANACHI5 SP. 1

LOLLIGUNCULA BREVIS t
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TABLE 7,i- -

TOTAL Wee 8ERS OF FISH COLLECTED IN IMPINGE 90ENT SA80PLING

ANCH04 NITCHILLI i1220
OGCOCEPHALUS RADIATUS 8934
PRION 0TUS TRIOULUS 7964
UltOPHVCIS FLORIDANA 3169
LEIOSTOpEUS XANTHURUS 2904
ANCHOA HEPSETUS 1743
LAG 000N RHOISOIDES 1741,

SAIROIELLA CHRYSOURA 1485
i $PHDEROIDES NEPHELUS 1341'

PEPRILUS BURTI 1209
i LACTOPHRYS QUADRICORNI$ 9182
i EUCINOST000US ARGENTEUS 1146
, A)HERINIDAE 8072
j CHILOMVCTERUS SCHOEPFI 875
' ARIUS FELIS 792
j ACHIRUS LINEATUS 732

SV90PHURUS PLAGIUSA 722
EUCINOST000US GULA 643
ANCVLOPSETTA QUAOROCELLATA 627

' HIPPOCA8EPUS ERECTUS 590
CHLOROSCDeSRUS CHRv5URUS 569
OPSANUS BETA 544
OPHISTHONE884 OGLINUts 518
STRONGVLURA IIARINA 482

i - BREV00RTIA PATRONUS 461
i se0NACANTW S CILIATUS 457
i seENIDIA SP. 440
{ TRINECTES MACULATUS 437
i SELENE V000ER 400
i HARENGULA JAGUANA 383
| ORTHOPRISTIS CHRYSOPTERA 383
'

HAEBEULON AUROLINE ATU88 367
SYNGNATHUS FLORIDAE 354:

) ALUTERUS SCHOEPFI 343
PRIONOTUS SCITULUS 341
ETROPUS CROSSOTUS 327
CVpmSCION NESULOSUS 324
HYPSOSLEWIUS HENTZI 269
SVNGNATHUS LOUISIANAE 228
880NACANTHUS HISPIDUS 218
ISENIDIA SERYLLINA 217;

'

SVNGNATHUS SCOVELLI 195
| GYpeeeA MICRURA 189

HYPORHA00 PUS UNIFASCIATUS 175'
OLIGOPtiTES SAURUS 154

i OPHICHTHUS G000ESI 149
4 88EMBRAS MARTINICA 145
: CLUPEIDAE 143
| CHAETODIPTERRUS FABER 128
j CHASteODES SUSURRAE 124

SERRANIDAE 114
1 SYN 0005 FOETENS 91
- MUGIL CEPHALUS 90
! CYNOSCION ARENARIUS 87
1 ALOSA ALABAMAE 84
1 ASTROSCOPUS Y-GRAEcuM 83
|

1
i



PORICHTHYS PLECTR000N
'

81
OASYATIS SABINA 69
CLUPEI'u 62
ANCHOA SP. 60
DIPLECTRUM BIVITTATUM 59
GOBIES 0X STRUM 05US 55
STRONGTLURA NOTATA 54
OPISTOGNATHIDAE 44
PARALICHTHYS ALBIGUTTA 48
CENTROPRISTIS PHILADELPHIC 40
MENTICIRRHUS AMERICANUS 39
MYROPHIS PUNCTATUS 37
EUCINOSTOMUS SP. 37
MUGIL SP. 35
SPHOEROIDES SPENGLERI SO
UNIDENTIFIED-DAMAGED 30
CENTROPRISTIS STRIATA 28
OPHIDION GRAVI 22
POLVDACTYLUS OCTONEMUS 20
BREVOCRTIA SMITHI 18
CARANE HIPPOS 13
HIPP0 CAMPUS 20STERAE 12
ELOPS SAURUS 11
GYMNOTHORAX NIGROMARGINATU 11
APOGON AUROLINEATUS 11
BAGRE MARINUS 10
SERRANUS ATROBRANCWS 10
TRACHINDIUS FALCATUS to
TRICHIURUS LEPTURUS 10
SAROINELLA AURITA 9
LUTJANUS GRISEUS 9
SYNGNAT WS SP, 7
RACHVCENTRON CANAGUM 7
ARCH 05 ARGUS PROBATOCEPHALU 7
DIPLODUS HOLBROOMI 7
BASCANICHTHYS SCUTICARIS 6
DIPLECTRUM FORM 05UM 6
LAGOCEPHALUS LAEVIGATUS 5
BELONIDAE 4
CYPRINODON VARIEGATUS 4
ECHENEIS NAUCRATES 4
UNIDENTIFIED CARANGID 4
SYN 00US SYN 00US 3
RYPTICUS SAPONACEUS 3
PEPRILUS ALEPIDOIUS 3 *

BREVOORTIA GUNTERI 2
ALOSA CHRYSOCHLORIS 2
SERRANUS SUBLIGARIUS 2
MUGIL CUREMA 2
MICROGOBIUS THALASSINUS 2
SCOMBEROMORUS MACULATUS 2
SCORPAENA BRASILIENSIS 2
CITHARICHTHYS MACROPS 2
SPHYRNA TIBURO t
TRACHIN0CEPHALUS MYOPS 1

OGC0CEPHALUS PARVUS 1

HIRUNDICTHYS RONDELETI 1'
FUM)ULUS GRAM)l5 1

FUNDULUS SIMILIS 1

-
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HIPPOCAMPUS SP. t '!
WVCTEROPERCA MICROLEPIS 1

HEMICARANX AGSLYRHYNCHUS 1

GERWIDAE 1

UNIDENTIFIED SPARID 1

POGONIAS CRONIS S

SCIAENOPS OCELLATUS 1

OPI$TOGNATHUS AURIFRONS 1

OPISTOGNATHUS NAXILLOSUS * '' !
'

SATHvGORIUS SOPORATOR 1 |s
GOSIONELLUS HASTATUS 1

|

UNIDENTIFIED BOTHID 1 i

CVNOGLOSSIDAE 8
,

SPHOEROIDES SP. 1

UNIDENTIFIED 1
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TABLE 7.2-8

TITCL NUMBERS CF INVE'2TE2:MTES C1LLECTED IN IMPINGEMENT SAMPLING

PENAEUS DUORARUM 76917
CALLINECTES SAPIDUS 41682
METOPORHAPHIS CALCARATA 16583
LDLLIGUNCULA BREVIS 10358
SQUILLA EMPUSIA 7546
PORTUNUS GIBBESI 6898
PALAEMON FLORIDANUS 4422
ALPHEUS HETEROCHAELIS 2956
XANTHIDAE 1619
TRACHYPENAEUS SIMILIS 1117
OVALIPES GUADULPENSIS 490
ALPHEUS NORMANNI 350
MENIPPE MERCENARIA 179
PETROLISTHES ARMATuS 143
TOZEUMA CAROLINENSE 77
UPDGEBIA AFFINIS 68
CALLINECTES ORNATUS 64
PALAEMONETES INTERMEDIUS 62
LYSMATA WURDEMA>NI 62
HIPPOLYSMATA WURDMANNI 53
LIBINIA DUBIA 52
PORTUNUS SPINIMANUS 39 ,
PALAEMONETES VULGARIS 26 '

LOLLIGO PEALI 21
APLYSIA WILC0xI 15
ANEMONE 14
SESARMA CINEREUM 14
PETROLISTHES GALATHINUS 10
APLVftA SP. 10
SESARMA RETICULATUM 8
PELIA MUTICA 7
NEMERTINEA 6
PALAEMONETES PUGIO 5
DAMAGED CRAB 4
POOOCHELA SIDNEVI 4
PALAEMONIDAE 3

. ANNELIDA 2
PENAEIDAE 2
PALAEMONETES SP. 2
UCA SP. 2
MACROCOELONA TRISPINOSUM 2
POLINICES DUPLICATUS 2
PENAEUS SETIFERUS 1

PENAEUS SP. 1

PORTUNUS DEPRESSIFRONS 1

EURYPANOPEUS DEPRESSUS 1

NEOPANOPE TEXANA 1

PANOPEUS HERBSTII 1

UCA PUGILATOR 1

UCA SPECTOSA 1

LIBINIA EMARGINAIA 1

PITHO LHERMINIERI 1

ANACHIS SP. 1

'
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7.3 IMPACT ASSESSMElfr

The data reported in Table 7.2-2 for annual impingement of SIO has been used
to evaluate the impact of impingement at Units 1, 2 and 3, combined. The
ntsabers provided are conservative in the assumption of continuous operation,
however, as noted in Section 2.0, the amount of time ech unit is offline is
minimized and circulating water flows are of ten maintained aven if the unit is
not generatir.., electricity. In general, flows throughout the sampling year
were close to or just below the maximum flow values (see Table 2.0-2).
Exceptional periods of lower flows were usually of not more than 2 or 3 weeks
duration other than during Units 3's shutdown in June and July 1983.

The data utilized represent a single year of collection, and thus do not
address year-to-year variation. However, a previous impingement study was
conducted at the same units sampled by the present study (NUS 1978).
Projected annual impingement of pinfish and invertebrates was 2,642,732 and
721,053, respectively, with a total weight of 35,692 kg. These numbers can be
compared to those in Table 7.2-1 for the current program. The total weight of
organisms impinged is within 1760 kg or 5 percent of the 1983-84 value. The
estimated total ntsaber of organisms impi;ged in 1977-78 was 28 percent
greater than the 1983-84 ntsabe r.

Several differences between sampling periods are apparent. Invertebrates are
now taken in larger ntambers than fish. Of the invertebrates, pink shrimp
ranked first in both years, blue crab is now second but was previously fourth
in abundance, Metoporhaphis calcarata ranked third in both years. Thus , given
the similar species' rankings and higher current projections , it would appear
that at least the most comeonly impinged Invertebrates were impinged in
relatively greater numbers in 1983-84. Of the fish species impinged, scaled
sardine was previously lapinged in greatest numbers but is no longer conson.
Pinfish and silver perch have also decreased in relative ranking, while bay
anchovy, spot and batfish have increased. The major difference in the present
study is the lack of a major influx of scaled sardine and thread herring.

The impact of impingement on each SIO is addressed whenever possible in terms
of a comparison between estimated annual impingement and local commercial
landings or recreational catch. These values are us ed as an available
indication of the local population size and of the yield being sustained by
that population. Commercial landings cited are for 1982 (NOAA undated a), the
most recent available. Similarly, the most recent catch data for 1980 is used
(NOAA undated b).

For two S10, no landings or catch data are available. It is estimated that
87,978 bay anchovy are impinged annually. Impinged specimens of this species
average 0.004 lb. Thus the impinged fish represent about 350 lb of potential
forage for aquatic species at higher trophic levels. The impingement rate can
also be compared to seine collections. In September 1983, two seine hauls
collected 1456 bay anchovy. Thus 121 seine hauls yleiding similar nsasbers of
bay anchovy would account for the ntsaber annually impinged. Overall, the

species is a wide ranging one, occurring in large ntsobers in many areas
including Crystal Bay, and the local impingement is probably small in
comparison to the population size.

O
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Batfish are also not a commercially important species and no catch or landings
data are available. . Based on impingement data, the species appears to be
present at the site throughout the year. Based on fis heries data
(Section 9.0), the species was not collected in large numbers in any gear at
any time during the year. This occurred despite collection of almos t
9,000 specimens in the impingement sampling. These results would indicate
the presence of a moderate population of batfish in Crystal Bay, perhaps in
the intaka' canal, not readily aampled by fishing gear. The losses to this

_ population can not be quentified but would be judged large based on offshore
samples. At the same time, this level of loss has been sustained since at
least 1977-78 and presissably can continue to be sustained.

Pigfish are impinged in relatively low numbers. The projected annual impinge-
ment of 3697 fish is less than three times the ntasber of fish collected in the
fisheries gear during this program. There is no local fishery for pigfish but
Florida west coast landings in 1982 amounted to 2158 pounds. Since the
estimated annual weight of pigfish impinged is 34.6 lb, this equals
1.6 percent of the landings . This level of impingement loss should not
adversely impact the fishery.

Annual impingement of pinfish is estimated to be 15,235 fish (174 lb). While
there is no comercist fisheries data available, the marine recreational
catch in 1980 in Region 4 (Taylor-Manatee Counties) was 6,395,000 fis h. Thus
the annual impingement would amount to 0.2 percent of the regional catch. A
loss of this level should have no short or long-term adverse impact on the
population. Large nisabers of the species were taken offshore, particularly by

- trawl along the southern transect, throughout the study period with the plant
operating.

Silver perch impingement is eettmated to equal 12,000 fish (141.8 lb) per
year. No counsercial landings were recorded in 1982, however, the 1980 marine
recreational catch in Region 4 was 3,491,000 fish. Thus the impingement at
Crystal River amounts to 0.3 percent of the recreational catch, a level too
low to ad*ersely effecc the population or fishery.

Spotted seatrout are estimated to be impinged in relatively low numbers. A
total of 2,804 fish weighing 28 lb are projected. Seatrout are subject to
both a comercial flehery and a recreational fishery. The 1982 landings in
Citrus-Pasco and Levy Counties equaled 86,278 lb. The R agion ,4 recreational
catch in 1980 was 1,849,000 fish. Given these values, the projected impinge-
ment would equal 0.03 percent of the commercial landings or'.0.15 percent of

of in'ingement wouldthe recreational catch. By either comparison the impact p
be considered nominsi.

Spot annual impiagement is estimated to be 28,094 fish' (138.3 lb). These
values are strongly influenced by values at two sampling dates in May 1984.
The number impinged is less than three times the nimber of spot taken by
fleheries gear during the sampling progras. Recreational catch data are not
available for spot but the 1982 comercial landings in Citrus-Pasco and Levy
Counties equalled 17,474 lb. Therefore, the nisaber of spot impinged is equal
to 0.8 percent of the commercial landings and should not adversely affect the
fishery or the population.

O
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A single red detus was impinged. When extrapolated to an annual value, it is
estimated that 8 red drum are impinged. The 1980 Region 4 recreational catch
was 229,000 fish and the 1982 Citrus-Pasco and Levy Counties consnercial
landings were 31,023 lb. The 8 fish equal 0.003 percent of the recreational
catch. Using a weight of 1.07 lb.per fish obtained from the seine samples ,
the weight of red detas impinged equals 0.03 percent of the conssercial catch.
By either indicator, the Crystal River impingement is negliglible.

A total of 1120 striped mullet (74.1 lb) are es timated to be impinged
annually. This can be compared to the coassercial landings of 2,656,954 lb in
1982 in Citrus-Pasco and Levy Counties and the impinged weight of mullet
equals 0.003 percent of the landings. The marine recreational catch in 1982
in Region 4 is reported as 1,415,000 " mullets" but the proportion by species
is not available. Based on the coussercial landings , impingement at Crystal
River would have a negligible effect on the comunercial fishery.

Pink shrimp are impinged in large numbers at Crystal River. The annual
impingement is estimated to be 640,887 shrimp (6788.5 lb). No recreational
catch data for shrimp are available and the conusercial data are more difficult
to use than for some species since shrimp taken in the Citrus County area may
be sold at docks in many diff erent counties. Landings are also reported as
bait and saltwater shrimp (heads-on), which are combined here. The reported
1982 landings in Citrus-Pasco and Levy Counties amounted to 1,076,759 lb.
Based on this value, the Crystal River impingement would equal 0.6 percent of
the conumercial catch. Thus the plant is probably not adversely affecting the
fishery.

A total of 383,560 blue crabs (28,900 lb) are estimated to be impinged
annually. Recreational catch data are not available but the 1982 Citrus-Pasco
and Levy Counties commercial landings amounted to 3,877,040 lb. This is the
combined total of hard and sof t crabs. The Crystal River impingement would
equal 0.7 percent of this total. This level of impingement should not
adversely effect the fishery or the population.

Stone crab were impinged in relatively small numbers. A total of 1535 crabs
(136.9 lb) are calculated to be impinged annually. The ntsaber impinged is
equal to 24.5 percent of the number of crabs taken offshore in 4 months of
trapping. Recreational catches are not available but the Citrus-Pasco and
Levy Counties consercial landings were 949,076 lb. The annual impingement
would be equal to 0.01 percent of the consercial landings, a level too low to
adversely affect the fis hery. It is recognized that commercial landings
represent a weight of claws while the impinged weight is for whole crabs. The
loss percentage, therefore, should be conservative, since claw weight from
impinged specimens, even accounting for potential regeneration, is unlikely
to exceed 137 lb.

4

Brief squid are impinged at Crystal River in relatively large ntsabers. An
annual impingement of 86,954 squid (931.8 lb) is projected. There is a local
comunercial fishery in Citrus-Pasco but it amounted to only 202 lb in 1982.
Because local demand for squid is limited, this would not be considered a
valid indication of the local population size or viability. Using the 1982
Florida West Coast landings as a better indication of the fishery for this
species, the impingement estimate is 1.8 percent of the conssercial landings
(52,231 lb). While this is a small percentage of the Florida west coast

7-8
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fishery, it is not clear how it relates to the Crystal Bay area. This speciesO is known to migrate (Laughlin and Livingston 1982) and the short, month-long
period of peak impingement (Figure 7.2-10) would suggest that the squid found
locally are part of a broadly distributed population. This would reduce |

potential for any adverse impact to the population as a result of a localized !

loss. '

O
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. 8.0 ENTRAINMENT
4

.

=
- Plankton samples were collected every 2 weeks throughout the study period to

define the existing conditions and to evaluate the extent and potential
,

impacts of plankton .entrainment into the cooling water systems of Units 1,
2 and 3. The assessment of entraimient effects emphasizes selected organisms
as defined in Section 7.1.

8.1 SAMPLING AND LABORATORY ANALYSIS

8.1.1 Sampling Procedures

Plankton samples were collected at 15 stations in the vicinity of the crystal
River Power Station (Figure 8.1-1). Stations were sampled once during the day j
and once at night, every other week for 15 months. Sampling times varied to
allow collections during both high and low tide conditions. Measurements of

L . water: temperature, turbidity, . salinity, and dissolved oxygen ,were made at '

each station prior to sample collection. Water depth, tidal stage, and
meteorological conditions were also noted.

A . standard 1a mouth diameter, 505 um mesh plankton net fitted with a
calibrated General'Oceanics Model 2030 digital flowmeter was used to sample ;

at 11 stations (Stations A-K). A digital flowmeter was also suspended trom '

the tow boe in such a way as to monitor unobstructed water flow past the
moving boat during sampling. Tows were made obliquely through the water
column. The ' weighted net was allowed to sink to near the bottom and then
towed horizontally until it reached the surface. . Tows were timed with a

of equal duration (approximately
'

' stopwatch to ensure that each tow was,

- 3 minutes, or to filter approximately 100 m of water). Four replicates were l
.

collected serially at each station with one replicate intended as a backup.
,

Four replicate samples were collected during the daytime and at night in each
,

of. two tidal creeks (Stations N, P). Samples ~were collected.with a 505 um
mesh net fitted with a calibrated flowmeter attached to a frame which was
lowered into the ' water to rest on the creek bottom. A second flowmeter,

mounted on the bo'at was used to monitor net clogging. The stationary net
'

fished the tidal currents of the creeks.

p Two stations in sesgrass beds. (Stations L and M) were sampled every other week
; during the day and at night. Samples were collected with a sled fitted with
l- = 505 um mesh netting and a. calibrated flowmeter.. Four replicate samples were

. collected by towing the sled 'across the seagrass bed. The location of
Station L shown on Figure 8.1-1 was ' sampled as of October 24, 1983. ' Prior to

,

|, that date, the station was located in Basin 1 at a grassbed which disappeared.
|-
,

8.1.2 . Laboratory Analysis
!

| For - all sampieg - collected, entire replicate samples were analysed where
i practicable. When large amounts of detritus, algae, or plankton necessitated

subsampling, samples were fractionated using a random plankton splitter. The i
1sample was agitsted thoroughly, and aliquets 'were drawn off into a griddeds

was examined twice, with agitation betweenpetri aish. Eachi aliquot'
, - examinations.

,
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When meroplankton was abundant, samples were fractioasted to the extent that
approximately 100 specimens of each species were sorted. Subsamples were
sorted consistently; that is, they were completely sorted for any fish eggs or
larval organisms, for which less than 100 specimens had been picked from the
sample. ,

1

Invertebrate meroplankton and ichthyoplankton was sorted, identified, and
enumerated. Identification was made to the lowest practical taxon (usually
family for eggs, specics for larvae). Sorting, identification, and
enumeration of the invertebrate plankton was limited to those taxa which are |
of commercial value in later lifestages. Developmental stages of SIO were '

separated, it'entified, and enumerated. Fish larvae of SIO were measured for I

standard length, l

Identification of egg and larval specimens was made through the use of
standard literature sources and MML's reference collection. Voucher |

specimens were referred to external taxonomic specialists for identification '

or confirmation as necessary. A reference collection of taxonomically
confirmed species was maintained.

8.1.3 Statistical Analysis

For meroplankton density data, SAS was used to compare densities among
stations, seasons, day / night, temperature, tide, and interactions of these
variables. Tukey's HSD tests were used to compare means of station and season
of sampling. The same procedures were also applied to densities of various
life stages of SIO. These analyses were conducted only for stages or time
periods when results would yield significant information. As with
impingement data, pertinent data from Stations C, D, or E were annualized by
using densities over a period of occurrence and the appropriate volume of flow
through the units' circulating water system.

|

|

|

9'
8-2

"
*

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



--_____

e
1

| '

' N
,

STATIONS A-K: Towed Nets
'

STATIONS L & M: Grassbed Sled
STATIONS N & P: Tidal Creeks ~

wap
-

*

, ., , ,
. ,

- - ' incumn ge

$.

k.

Ye
o*

"
a

A

F

_
n

OO

_

A
K

'
:

A

!
l

_



. .

- vg a
-

t N N*-
a'h

wit.

s)

,~ n m
'%c.x g + % y ._ -p

-

h YV '
m a.,,. e n
'# ,

% ,9 ,.s .

'? p . O'

, g
,

J
Luttell L

C *

9 . o vis

gQ d4in
f f>< p Also Available on'

5 '
'

%r Aperture Csrd
'

% 6 p - + p: *: +o
Me 3

:
_- TIs Drum t. -'

. p- APERTUREy, ' #'

@!A ~ ; Thumb L
Mt. da%. ia * 9'{ng o , g,W c., -

s
,,,

@
4.[ Diechtsgo C.nel

4

db 'c'.4
t. 0 4. QE Pl.nt

'6 31-

! W et
.Y~T5N

.g _ .
) Negro l.
* Salt Cr.g j
%, p:.

,
=+.

#e.|z.y
_.y -. .

~ ' ' *;.- ~%| k?>wI
; a .g -:

n ? +_ , p .-
>

V +! , , m
..w :.

v Point*

b 9#
fkW 4a:,, u

-

, -.

u, s c~ -

.s

. ' .

""*" '

# esQ
.

ey , -
,

- ,

, . .

;; ## '@ FIGURE 8.1-1.
^-

, p. -

, ,

J ENTRAINMENT STATIONS.'

.' CRYSTAL RIVER 316 STUDIES,,

FLORIDA POWER CORPORATION
'

,, ,-

1.s , , 6!'

6

8502120246-/(o I
. ..



8.2 RESULTS

O Entrainment sampling was initiated in the middle of the 1983 spawning season
and was terminated before the end of the 1984 spawning season. As a result,
density data and seasonal variations must be carefully interpreted.
Particular difficulty occurs with species for which spawning activity extends
from before June 1 to after September 1.

8.2.1 Sampling at Stations A-K

Figure 8.2-1 summarizes the average plankton density at Stations A-K over the
sampling period. MonthlyaveragedensitiesoftofalaeroplanktonfromJune
into September 19p)3 were moderate (3.7-19.3 per a )

compared to 1984 values
(16.7-32.7 per n Densities declined throygh September and October to.

significantly lower levels (less than 1 per a ) which continued into March
1984. In early March, total aeroplankton density jacreased rapidly, reaching
significantly higher values in April (42.5 per a ) and May. Densities from
June through August were lower than in April 1984 but higher than in 1983.

Fish eggs, which comprise the majority of the ichthyoplankton, follow the same'

_

seasonal pattern defined for total plankton. Fish postlarvae did not reach
the same levels as eggs in 1983 but the pesks occurred at the same times. In
1984, postlarvae igeressed in density in mid-March, reached a minor peak in
April (3.2 per a ), decreased in density through early June and then<

g
increased to a maximum monthly average value in August (7.3 per a ). In the

s5udyPeriod,fishprolarvaldensitiesapproachedamonthlyaverageof1per.

m only in April'1984; a secondary, lower peak occurred in August (0.4 per
3D a ). Juveyles were in low numbers throughout the sampling periods (less than

0.25 per n ).

Invertebrate aeroplanky)on occurred in moderate densities from June to October1983 (0.8 to 8.8 per a Values were simil r to those for fish eggs at thisf.

time. Low densities (less than 0.1 per n ) continued from October through

early May j984 at which time densities increased to a g). erate peak in July(5.2 per a ) and a maximum value in August (10.2 per m;

|

|L Figures 8.2-2 through 8.2-12 summarize density data for each Selected
'Important Organism (SIO).- The patterns of occurrence vary - but are all
characterized by sharp peaks, often representing a single sampling date. Bay
anchovy spawning dominated plankton collections as indicated by comparing
relative densities. For eggs, in particular, the pattern of densities over
time for bay anchovies is essentially the pattern for total plankton. Other
species contribute a smaller portion of the plankton at a particular time.

| A limited amount of information on early life stages of most SIO is available-
| from the Crystal' River plankton collections. This may resu1* from the species
|' lifestage simply not occurring in the area, but more usually results from the

inability to distinguish taxonomically between eggs and prolarvae of closely
relaced . species. Unidentifiable life stages were lumped at the lowest
possible taxon. As a result, pigfish and red drum were only found as post-

j' larvae; spot, spotted seatrout, and pinfish were found as postlarvae and
juveniles; batfish were collected only as juveniles; and no silver perch eggs
and few prolarvae were identified.

8-3
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Invertebrate SIO plankton was dominated by stone crab larvae. Larval
densities decreased with increasing life stage and generally peaked in late

Brief squid were the second largest component of the SIO invertebratesummer. 3
plankton. They occurred in low (less than 0.25 per 100 m ), variable
densities with highest densities in late fall and late spring. Blue crab
larvae were identified only as megalops; these were collected during the
summer.

The distribution of total meroplankton within the study area was defined
primarily by the distribution of bay anchovy eggs and larvae, sciaenid eggs
and larvae, and stone crab larvae. Other taxa contributed pulses of high

density for shorter periods and perhaps at only a few stations, e.g.,

Gobiosoma robustum in spring and early summer, Brevoortia sp. in January and
February, and spot in January.

From initiation of sampling in June 1983 through early September the spatial
pattern of total plankton distribution on each sampling date was consistent
(Figure 8.2-13). Concentrations-at inshore Stations B, C, D, E, F, and J were
relatively low; highest values were consistently at offshore Stations A, H,
agd K. By late September, values at all stations except K were less than 8 p3r
m , and in October, values at all stations were down to less than 1.3 per m ;
this continued through February. In early March, large numbers of gay
anchovies were collected only inshore to the south at Station J (66.5 per m ).
By late March, bay anchovies were concentrated at Stations D, G, I, and K. In

early Aprig), large numbers of bay anchovies were collected at B and G (136 and31.6 per m , while sciaenjds occurred in large numbers offshore at Stations I
and K (39.2 and 42.8 per m ). By the next collection, bay anchovies dominated
and numbers peaked at inshore Stations D, E, F, G, and J. By May the patte5"

identified in 1983 was reestablished with j)ow densities (less than 10 per m )inshore and high values (up to 90 per m offshore (Figure 8.2-14). This
continued through the end of sampling with the exception offarlyAugustwhen
values at D, E, and G (inshore) were also high (33-85 per m ), primarily as a
result of stone crab and bay anchovy densities. Stone crabs and sciaenids
also contributed significantly to levels reached offshore at Stations H, I,
and K.

Statistical analyses of total plankton densities throughout the sampling
period used a square root transformation of mean densities to reduce varia-
tions in the residuals and considered variation with season, station,
day / night, temperature, tide and with season-station, season-day / night, and
station-day / night. Results of the ANOVA are provided in Table 8.2-1.
Densities did not vary significantly with tide. Season was a highly

significant varisble as were station and station-season. Day / night was also
positively correlated but accounts for less of the variation. Temperature had
an even smaller effect, but the analyses had already conoidered season.

Seasonal variation in density has been described above. Densities at night
were significantly higher than those collected during the day. Analyses by
station indicate that offshore Stations K, A, I, and H had the highest overall
values and were not significantly different from one another. All were

significantly different from inshore Stations E, D, F, C, and B. The observed
seasonal grouping of Station J with the inshore stations was not apparent from

O
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this analysis. Station J was significantly different from the inshore
-( stations and from Station K offshore but was similar to Stations A, G, H, and

I. ,

l

Analyses of the effect of season, station, day / night, temperature, tide, and |
interactions on density were conducted using the mean densities. The analyses |
were run for selected life stages for each SIO during their periods of
occurrence when enough data were available. Bay anchovy densities were
analyzed for four life stages (Tables 8.2-2 to 8.2-5). Egg densities did not
vary significantly with tide, temperature, or day / night. The density

distrjbutionwas fairly uniform; Station A had the highest densities (17.16
per a ) but was not significantly different from Stgtions B, E, F, G, J, and
K. Station C had the lowest density (1.36 per a ) but was significantly
different only from offshore Stations A and J. Anchovy prolarvae were
similarly uniform in distribution with no significant differences found

The distribution of post 1 rvae was similar to that ofbetween any stations. 3
Station A (2.2 per a ), which wys significantlyeggs with high values at

different only from low values at B and C (0.67 and 0.57 per a ). Juvenile bay

anchovy were much less common than other stages. On the two def)es when theydid occur in significantly higher densities (max. 0.62 per a they were,

concentrated at Stations B and G. All three later stages occurred in
significantly higher numbers at night.

Sciaenid egg densities were analyzed and showed significant differences by
season, tide stage, night / day, and station (Table 8.2-6). Offshore
Stations K and I did not differ from one another but had significantly higher
densities (9.96 and 8.62 per m ) than other stations. Station B had the

O 3lowest densities (0.05 per a ), but the value did not differ significantly
,

from densities at Stations C-C and J. '

Data on the number of postlarvae of spotted seatrout (Table 8.2-7), silver
perch (Table 8.2-8), pinfish (Table 8.2-9), and spot (Table 8.2-10) collected
were analyzed. _ Sestrout g)ensities were highest offshore (Stations H, I, andK) (reximum 0.02 per n and lowest at Stations B-F inshore. Pinfishdensities were significantly higher at Stations G and F (0.17 and 0.08 per a )

j. but otherwise uniform in distrigution. Spot postlarval densities were
- highest at Station E . (0.05 per a ), but the value at that station was not

significantly different from densities at Stations A, D, F, G, and I. Low'

3densities at Station H (0.002 per a ) were only different from values at E and
I. Thus, values were generally low and fairly uniform. Degsities of silver

"*** *ignificantly higher at H (0.09 per n ) and lower at E
perch postla5')**but intermediate values did not differ significantly.(0.004 per n'

,

The densities of all stages of stone crabs were combined and the data analyzed '
' .

day / night variation was significant.(Table 8.2-11). Neither tide nor 3Highest densities were at Station K (14.3 per a ), but values at Stations K, ;

A H, and I did not differ significantly. Low values at Station B (1.1 per !

n ) did not differ significantly from Stations C-G and J. Shrimp postlarvae |3

were similarly analyzed (Table 8.2-12) but their distribution was uniform
egcept at Stations B and G where mean densities were higher (0.1 and 0.13 per
n ).
Stations D and E were located inunediately in front of the intakes for Units 3;

- and 1 and 2, respectively. Thus, values from these stations can be utilized
in assessing the effects . of entrainment. In addition, esspies taken at

' 8-5
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Station C, because of its location and the local hydrodynamic conditions, are
assumed to have contained organisms which may have passed through the units.
Considered as a group, densities at these stations in 1983 showed moderate
peaks in early July (stone crab) and late August (bay anchovy and stone crab),
relatively low values for the remainder of the summer, and very low values
from mid-October through February 1984 (see Figures 8.2-15 and 8.2-16). In

late March, numbers increased to a sharp peak in April (bay anchovy) and then
fell to very low values throughout May. Values increased slowly through June
and July with a significant peak being reached in mid-August (bay anchovy and
stone crab).

Differences between stations were not consistent, but peaks at Station C and
to a lesser extent D were influenced primarily by stone crabs while peaks at D
and sometimes E are dominated by bay anchovy. In July 1983, the highest
densities were at Station C but by August, the bay anchovy densities were high
throughout Crystal Bay and highest at Station E. In 1984, the March-April
values peaked at D and E (bay anchovy); in August, the values again peaked at
E and D and resulted primarily from bay anchovy and stone crab.

Other than for bay anchovy and stone crabs, SIO meroplankton densities were
relatively low at Stations C, D, or E. Silver perch were taken in greatest
numbers at C and pinfish at E. Spotted seatrout were evenly distributed.
Spot were collected in highest densities at E and squid at C and E. Some

species were collected in very small numbers. Batfish were collected only at
E, pigfish and red drum at C, and blue crabs only at C and D. Mullet and
shrimp were not collected at C, D, or E.

Ambient concentrations of each SIO were used to calculate an annual number
entrained for each life sesge at Stations C, D, and E. The results are
provided in Tables 8.2-13, 14, and 15. The numbers are obtained by taking the
average density during each sampling period, multiplying by the total flow
(100%) for the three units, and adding the values for each sampling period to
determine the annual entrainment (Reimann integration). Data from June
through August 1984 were combined with 1983 data for the comparable time
period. This effectively reduced the sampling periods used from two weeks to
about one week.

Because of problems associated with identifying the early life stages of some
species it is appropriate to consider the next highest taxon which could
contain SIO. Tables 8.2-16, 17, and 18 present annual entrainment data for

! these taxa at Stations C, D, and E. Anchoa sp. probably contains very small
larvae of A_._mitchilli and larger damaged specimens as well as other species.
Values for Haemulidae (including pigfish) and Mugillidae (including striped
mullet) are for eggs and for postlarvae and juveniles, respectively. Each

| value is based on a single collection date. Numbers for Sciaenidae are
, significant but represent eggs and prolarvae of a number of species not
! restricted to SIO. Postlarvae and juveniles could be identified. Only the

megalops stage of blue crabs were identified in the study area. The
callinectes sp. numbers can represent a number of species.

I 8.2.2 Sampling at Stations L, M, N, and P
|

| Stations L and M yielded low densities (less
Grassbed piang) ton sampling atthan 5 per m throughout 1983 (see quarterly tables). Both stations had

,
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O comparable values. In 1984, values up to 45 per a were recorded beginning in
late March. Through April and again from mid-July through mid-August values
at Station L were highest. Values at M were higher only in May. Species
diversity at both L and M was less than diversity in offshore net tows, at
most yielding 30 taxa and generally less than 20. Densities at Station L were
dominated by bay anchovies and to a lesser extent by stone crabs and gobies.
Collections at Station M were dominated primarily by gobies.

Collections made in Cutoff (Station N) and Salt Creeks (Station P) yielded low
densities throughout the study. With the exception of the first two collec-
tions when Station N had high numbers of stone crabs and then bay anchovies,
values at both stations were similar. Diversity was also similar at both
stations; no more than 20. taxa were ever collected. Gobies frequently
comprised the largest portion of the samples at both stations. Cutoff Creek
also occasionally yielded blennies, which were not conson at Salt Creek.
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TABLE 8.2-1
TOTAL PLANKTON

GENERAL. LINEAR MODELS PROCEOLNtt

DEPEteENT VARIABLE SQUARE

SOLMCE DF SLM OF SQUARES HEAN SQUARE F VALUE PR > F R-SQUARE C.V.

peoEL 111 422219.47253054 7407.34243541 19.39 0.0001 0.524324 41.9003

ERROR 1937 739972.24544041 342.01974444 ROOT HSE SQUARE HEAN

CORRECTED TUTAL. 1944 1542191.71797491 19.54E32539 23.M477083

SOLMCE DF 7YPE I SS F VALUE PR > F DF TYPE III SS F VALUF. PR > F

SEASON 7 476491.424M 747 178.93 0.0001 7 231780.25878913 M.44 0.0001
STITION 10 It1454.34tMtte 31.79 0.0181 le 122445.18390498 32.10 0.0031
DN 1 33444.44177404 47.55 4.4401 1 32019.13444743 43.42 0.0001
SEASCHmSTATION 78 122712.34875223 4.59 e.ee81 70 124145.22494732 4.44 0.0001
SEASONaON 7 37412.04440204 14.07 0.0001 7 35402.92089034 13.24 0.0001
ST.'.T10HmDN 14 17743.40244534 4.44 0.0001 le 14100.31277922 4.21 0.0001
TEM 1 7853.34217443 20.54 0.0001 1 . 7878.34998742 20.42 0.0001

''

TIDE 5 1943.44484447 1.52 0.1790 5 2903.44440447 1.52 0.1790

!
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TABLE W,2-3

BAY ANCHOVV-PROLARVAE

GENERAL L1 HEAR HDDELS PROCEDIEEE

DEPfleENT VARIAaLE: SLAGEM

SotalCE OF $484 OF SQUARES HEAM S7JARE F VAltJE PR > F R-SQUARE C.V.
HOCIL 49 2424739.75893470 49544.11752932 4.14 0.0001 0.189047 375.0740
ERR'11 471 19415433.35984034 11954.47447494 ROOT HSE SLAGEN NEAN

CORRECTED TOTAL 920 12844573.11876504 109.35442100 29.15553529

SOLECE DF TYPE I SS F VALUE PR > F OF TYPE III SS F VALUE PR > F
SEASON 2 533145.27094047 22.29 0.0001 2 392401.13272431 14.41 0.0001STATION le 227051.20173471 1.90 0.0420 le 545171.15437740 4.89 0.0001Ott 1 149441.23272724 14.19 0.0002 1 320417.24755194 24.79 0.0001SEASCHaSTATIGH 20 795735.44244991 3.33 0.0001 20 741041.19757984 3.18 0.0001SEA 30Hm0H 2 344157.57403514 14.54 0.0001 2 294840.74791345 12.33 0.00C1STATIGHm0H 1E 205173.04931105 1.72 0.0729 1e 210643.84549247 1.74 0.0333-TElr 1 125192.40944490 10.47 0.0013. 1 131709.41387t48 11.01 0.0009

i TIDE 3 24403.32424104 - -0.49 ~0.5444 3 '24403.32824104 0.49 0.5444
,
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C n
V

I ABLE 8.2- 6
SCIAENIO EGGS

SHERAL LINEAR MDDELS PROCEOLME
.

BEPDGENT WARIAALES SLSWEM
,

30tBCE DF SIM OF SSMAES MEAM SQUARE F VALUE PR > F R-SQUARE C.V.

I
IEBEL 73 470122433.34303320 4446034.07319224.. 9.70 0.0001 0.343598 278.2607

EASOR 1844 822851421.94544144 443549.45444005 NGOT HSE SL4eEN HEAN

CORRECTES TOTAL 1313 1292974055.3244954g 414.4102441s 292.72972403 !

3045CE OF TYPE I SS F VALUE pH > F DF TYPE III SS F VALUE PR > F
i

SEASOP1 4 34963006.54314499 13.14 0.0001 4 3247k445.84432432 12.31 0.0001 |

STATIGt le 150542944.44940291 22.49 0.0441 le 144428414.14135634 22.37 0.0001 !

ON 1 54004534.29474104 87.41 0.0001 1 42051774.06873319 93.51 0.0001

SEASONmSTATION 44 117975449.34493442 4.44 8.6001 40 117479444.37425978 4.43 0.0001

SEASONmRN 4 19454134.21394735 7.18 0.0401 4 12410948.76478237 4.43 0.0007

STATICMn0N le 72045444.34713554 10.98 0.0001 le 74244959.45125877 11.19 0.0001

TElr 1 3454329.41774113 5.21 S.8224 1 3104594.78122554 4.48 0.0307

TIDE 3 13194444.79354479 4.43 0.0002 3 13194444.70354479 4.43 0.0002
.
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TABLE 8.3-7

SPOTTED SEATROUT-POSTLARVAE
|

sEHERAL LINEAR H00ELS PROCEDURE

DEPflSENT VARIAALE8 34UARE

SolmCE OF SLM OF SQUARES HEAN SQUARE F VALUE PR > F R-SQUARE C.V.

MODEL 133 1345.04401004 10.24340459 15.33 0.0001 0.794631 42.5897

ERROR 520 344.05499213 0.44934037 ROOT HSE SQUARE ItEtJt

CORRECTED TOTAL 453 1713.14300221 0.81413224 1.30713579

SOLRCE OF 7YPE I SS F VitUE PR > F DF TYPE III SS F VALUE PR > F

DATE 9 234.77917549 34.97 0.0001 9 113.44742480 18.84 0.0001
STATION le 301.07842144 44.98 0.0001 10 237.14971549 35.43 0.0001
DH 1 111.51198743 1(4.40 0.0001 1 95.70779210 142.99 0.0001
DATEnSTATION 90 444.80244349 7.C5 0.0001 to 446.17463530 7.45 0.0001
DATEnDN 9 75.93010407 12.40 0.0001 9 15.40444737 12.54 0.0001
STCTIGHeON 10 147.51420222 28.01 0.0001 le 154.31251751 23.05 0.0001

0.24343402 0.39 0.5305-TDF 1 0.50951371 0.74 0.3434 1 ,

4.95991979 2.47 0.0401
;

"
TIDE '3 4.95991979 2.47 0.0401 '3 -
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TAELE 8.2-9

PINFISH-POSTLARVAE

GENERAL LINEAR H00ELS PROCEDIRE

DEPDGENT VARIA8LEt SLACEN

S0WCE OF SLM OF SQUARES HEAN SQUARE F VALUE PR > F R SQUARE C.V.

HDDEL 55 35251.77635171 640.94138821 9.43 e.0001 0.774549 144.5807

ERGW 151 10240.96130914 47.95298884 ROOT HSE SLACEH HEAH
,

CORRECTED TOTAL ted 45512.47744087 8.24334029 5.42376812
,

30 LACE OF TYPE I SS F VALUE PR > F DF TYPE III SS F VALUE FR > F

DATE 3 19979.34794052 53.84 0.0001 3 3638.48712439 17.85 0.0001
STATION 10 444E.75108424. 4.54 0.0001 10 4458.39559904 4.84 0.0001
DN 1 1871.48292910 27.54 0.0001 1 1268.93498029 14.47 G.0001

DATimSTATION 25 9442.48411754 5.69 0.0001 25 8177.35727845 4.81 0.0001
02TEmCH 2 3147.14734880 23.30 0.0801 2 4772.74018464 35.12 0.0001
STATI0HaON 10 3869.84444215 5.49 0.0401 le 3382.48780853 4.98 0.0001
TElr 1 224.33149601 3.33 0.0700 1 742.81300640 10.93 0.0012
TIDE 3 1934.34275333 5.07 0.0024 3 1034.36275333 5.07 0.0024 [y

# 9 e
.
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TA LE 0.2-to

$PUT-POSTLARVA
1

j GE9ERAL LI8 EAR BEBELS PRMmaar
i

! SEPEIGG9df VARIAeLE8 meOSI
! i
| sanct sF masor seanaES MEAN squant F WAtut Fe > F n-Seuant c.v.
4

i samEL 55 2904.34493147 54.le728947 3.95 8.4401 0.549914 209.3122
!' i

i Ensin 151 8971.79374445 13.7tMes37 ROOT HSE ESSEN HEAN - [

! i

CensECTED TOTAL ted 5052.09447433 3.7M11774 1.749441M '

I

seLBCE OF 77PE I SS F VALUE PR > F DF TYPE III SS F VAI.UE PR > F
;

DATE 3 115.94704737 8.48 9.M45 3 72.1345e235 1.75 0.1574
3717I436 le 554.49144024 4. M e.0001 le 714.34974309 5.te 0.0881

i eel 1 3.43944934 0.25 0.4173 1 11.54173243 8.M e.3445 '

i BATEeST4TItst 25 1345.2443735e 3.94 0.0001 25 1315.74441170 3.M 8.0441
' SATEeeN 2 125.92435457 4.59 0.0114 2 159.95994945 5.83 0.te34
i STITItsameI6 le 104.413477e7 5.14 0.0001 le 478.44445244 4.95 8.0941
1 Top 1 13.9459ette 1.et e.315e 1 11.54924835 8.e4 e.3404
| 11st 3 94. eve 31s91 m.33 e.e75e 3 94.e7e31591 2.33 e.e75e 6

; .

Li

1

I

i
1

!
4

)
l

,

h
,

:
j r

,

i
I

'

I

! If

i ;

i !

I i

!
!

'
,

I
4

,

I
!



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

TABLE 8.3-1t

STONE CRAB-ALLSTAGES

GENERAL LINEAR N00ELS PROCEDURE

DEPEfeENT V!JIIASLE SL4SEN

$0 Lact DF SLM OF SQUARES HEAN SQUARE F VALUE PR > F R-SQUARE C.V.

H00EL 61 547534144.32441200 4320t31.93941331 4.10 0.0041 0.273709 192.4289

ERROR 944 1344751913.4*+714500 1343109.22433924 ROOT HSE StACEH HEAN

CORGECTES TOTAL 1949 1854244041.97571710 1147.5224 M44 404.09930474

SOLRCE DF TYPE I SS F VALUE PR > F DF TYPE III SS F 'JALUE PR > F

SEASON 3 72044324.41075421 17.43 0.0001 3 45747443.89154937 14.09 0.0001
STATICH 19 271470321.89273344 19.93 0.0001 It 292930924.71033113 21.49 0.0001
DH 1 7927tt.14428907 0.54 S.4459 1 1814471.00325940 0.75 0.3840
SEASOHaSTATION 34 114471149.44739511 E.98 0.0401 30 120413792.90175252 2.95 0.0001
SEASONaOH 3 1549195.34551343 0.37 0.7743 3 1351344.74279374 0.33 0.4054
STATIONm0M 10 14441443.14342447 1.21 0.2414 10 14114454 *3174733 1.64 6.4104
TEtR 1 24074541.24444104 19.13 4.0001 1 25454445.45421494 14.42 0.C001
TIDE . 3. 240224.40141 3 2 0.04 0.9735

,
, 2402t4.44141532, 0.04 0.97353,

-

O O O
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TABLE 8.2-13

ANNUAL NUMBERS ENTRAINED (IN MILLIONS) BY SPECIES AND LIFESTAGE

BASED ON DENSITY AT STATION C

DAY NIGHT TOTAL
SPECIES NAME LIFESTAGE ENTRAINNENT ENTRAINMENT ENTRAINMEt'T

TOTAL FISH EGGS 1624 1657 3281

PROLARVAE 38.06 57.24 95.3

POSTLARVAE 836.5 1843 2679

JUVENILES. .9875 159.3 170.3

TOTAL INVERTEBRATES ALL 1685 589.3 2274

PAY ANCHOVY EGGS 1538 513.1 2051

PROLARVAE 34.3 53.14 87.44

POSTLARVAE 54.09 212 266.1

JUVENILES .0000 154.6 154.6

POLKA-00T BATFISH EGGS .0000 .0000. .0000

PROLARVAE .000C .0000 .0000

POSTLARVAE .0000 .0000 .0000

JUVENILES .0000 .0000 .0000

PIGF!$H E G'15 .0000 .0000 .0000

PROLARVAE .0000 .0000 .0000

POSTLARVAE .0000 .7552 .7552

JUVENILES .0000 .0000 .0000

| PINFISH EGGS .0000 .0000 .0000

PROLARVAE . 00% .0000 .0000

POSTLARVAE .9726 2.742 3.714

JUVENILES .0000 .1157 .1157

SILVER PERCH EGGS .0000 .0000 .0000

PROLARVAE .0000 .0846 .0846

POSTLARVAE 2.388 19.25 21.64

JUVENILLS .0000 .2173 .2173

SPOTTED SEATROUT EGGS .0000 .0000 .0000

PROLARVAE .0000 .0000 .0000

POSTLARVAE 2.061 3.258 5.32

JUVENILES .0000 0000 .0000



m.-.
.

SPOT EGGS .0000 .0000 .0000__7

PROLARVAE .0000 .0000 .0000

POSTLARVAE .0000 2.966 2.966

JUVENILES .2927 .1173 .4101

RED DRUM EGG 5 .0000 .0000 .0000

PROLARVAE .0000 .0000 .0000

POSTLARVAE .0000 .2951 .2951

JUVEN!LE5 .0000 0000 .0000

STRIPE 0 MULLET EGGS .0000 .0000 .0000

PROLARVAE .0000 .0000 .0000

POSTLARVAE .0000 .0000 .0000

JUVENILES .0000 .0000 .0000

PINK SMRIMP MY5I5 .0000 .0000 .0000

, POSTLARVAE .0000 .0000 .0000

w'UVENI L E S .0000 .0000 .0000

BLUE CRAS STAGE 1 .0000 .0000 .0000
O

57 AGE 2 .0000 .0000. .0000

5TAGE3 .0000 .0000 .0000
.

STAGED .0000 .0000 .0000

5TAGE5 .0000 .0000 .0000

MEGALOPS 1014 .0000 .to14
*

STONE CRAE STAGEt 1593 529.1 2122

STAGE 2 75.66 26.22 101.9

STAGE 3 11.47 a.403 19.87

STAGE 4 2,471 1.45 3.921

STAGE 5 .2934 .0452 .3784

NEGALOPS 1092 .0699 .1791

BRIEF SQUID A L t. .2998 .6462 .9060

0
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TOBLE 8.2-14

ANNUAL NUMBERS ENTRAINED (IN MILLIONS) BY SPECIES AND LIFESTAGE

BASED ON DENSITY AT STATION D

DAY NIGHT TOTAL
SPECIES NAME LIFESTAGE. ENTRAINMENT ENTRAINMENT ENTRAINMENT

TOTAL FISH EGGS 3789 8589 12378

PROLARVAE 78.36 731.9 810.3

POSTLARVAE 736.6 1186 1923

JUVENILES 5.568 13.35 18.92

TOTAL INVERTEBRATES ALL 2012 751.6 2764

BAY ANCHOVY EGGS 3744 7930 11674

PROLARVAE 65.46 702.3 767.8

POSTLAQVAE 130.4 194.8 325.2

JUVENILES .0000 .2550 .2550

POLKA-DOT BATFISH EGGS .0000 .0000 .0000

PROLARVAE .0000 .0000 .0000

POSTLARVAE .0000 .0000 .0000

JUVENILE 5 .0000 .0000 .0000

PIGFISH EGGS .0000 .0000 .0000
,

PROLARVAE .0000 .0000 .0000

POSTLARVAE .0000 .0000 .0000

JUVENILES .0000 .0000 .0000

PINFISH EGGS .0000 .0000 .0000

PR0 LARVAE .0000 .0000 .0000

POSTLARVAE 4.92 3.475 8.394

JUVENILES .0000 1.705 1.705 i

'

SILVER PERCH EGGS .0000 .0000 .0000

PROLARVAE .0000 .0000 .0000

POSTLARVAE 1.023 1.086 2.11

QUVENILES .0000 .0000 .0000

SPOTTED SEATROUT EGGS .0000 .0000 .0000

PROLARVAE .0000 .0000 .0000
'

POSTLARVAE 3.921 2.241 4.161

UUVEN!LES .0000 .0000 .0000



. . -_ - - - _ _ __ -

SPOT EGGS .0000 .0000 .0000
%

PROLARVAE .0000 .0000 .0000 ,

I-

POSTLARVAE 2.616 1.159 3.778 |

JUVENILES .0000 .0000 .0000

.

RED DRUM EGG 5 .0000 .0000 .0000

PROLARVAE .0000 .0000 .0000

POSTLARVAE .0000 .0000 .0000

JUVENILES .0000 .0000 .0000

STRIPED MULLET EGG 5 .0000 .0000 .0000

PROLARVAE .0000 .0000 .0000

POSTLARVAE .0000 .0000 .0000

duVENILES- .0000 .0000 .0000

PINK SHRIMP MY5IS .0000 .0000 .0000

POSTLARVAE .0000 .0000 .0000
,

JUVENILES .0000 .0000 .0000

SLUE CRAB STAGE 1 .0000 .0000 .0000

STAGE 2 .0000 .0000 .0000

STAGE 3 .0000 .0000 .0000

5TAGE4 .0000 .0000 .0000

5TAGE5 .0000 .0000 .0000

MEGALOPS .1782 .1850 .3631

STONE CRAS STAGE 1 1807 644.5 2491

STAGE 2 170.3 26.02 196.3

STAGE 3 27.23 4.192 31.42

STAGE 4 5.889 .2796 6.168

STAGE 5 .0000 .1170 .1170

MEGALOPS .0000 .0000 .0000

BRIEF SQUID ALL .0891 .0000 .0891

* Q *

U

,
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TABLE 8.2-15

ANNUAL NUMBERS ENTRAI:'ED (IN MILLIONS) BY SPECIES ANO LIFESTAGE

BASED ON DENSITY AT STATION E

DAY NIGHT TOTAL

SPECIES NAME LIFESTAGE ENTRAINMENT ENTRAINMENT ENTRAINMENT

TOTAL FISH IGGS 6106 6433 12538

PROLARVAE 61.09 395.1 456.2

POSTLARVAE 1390 1253 2643

JUVENILES 15.39 8.97 24.36

TOTAL INVERTE8 RATES ALL 2672 734.7 3407

BAY ANCHOVY EGGS 6062 5378 11440

PROLARVAE 50.6 188.7 239.3

POSTLARVAE 534.3 152.3 686.6

JUVENILES .8850 .0000 .8850

POLKA-00T SATFISH EGGS .0000 .0000 .0000

PROLARVAE .0000 .0000 .0000

POSTLARVAE .0000 .0000 .0000

JUVENILES .1944 .0000 .1944

PIGFISH EGGS .0000 .0000 .0000

PROLARVAE .0000 .0000 .0000

POSTLARVAE .0000 .0000 .0000

JUVENILE 5 .0000 .0000 .0000

PINFISH EGGS .0000 .0000 .C000

PROLARVAE .0000 .0000 .0000

POSTLARVAE 13.93 2.753 16.69

JUVENILES 1.571 .5836 2.154

SILVER PERCH EGGS .0000 .0000 .0000

PROLARVAE .0000 .0000 .0000

POSTLARVAE .0000 1.265 1.265

JUVENILES .0000 .0000 .0000

SPOTTED SEATROUT EGGS .0000 .0000 .0000

PROLARVAE .000C .0000 .0000

POSTLARVAE 4.197 2.301 6.497

JUVENILES .0000 .0000 .0000

______ ._ _ _
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.

SPOT EGGS .0000 .0000 .0000

PROLARVAE .0000 .0000 .0000

POSTLARVAE 10.99 1.292 12.28

JUVENILES .4559 1.277 1.733
;

RED DRUM EGG 5 .0000 .0000 .0000

PROLARVAE .0000 .0000 .0000

POSTLARVAE .0000 .0000 .0000

JUVENILES .0000 .0000 .0000

STRIPED MULLET EGGS .0000 .0000 .0000

PROLARVAE .0000 .0000 .0000

POSTLARVAE .0000 .0000 .0000

JUVENILES .0000 .0000 .0000

PINK SHRIMP MY515 .0000 .0000 .0000

POSTLARVAE .0000 .0000 .0000

JUVENILES .0000 .0000- .0000

BLUE CRAS STAGE 1 .0000 .0000 .0000

\ 5TAGE2 .0000 .0000 .0000
%

STAGE 3 .0000 .0000 .0000

. STAGE 4 .0000 .0000 .0000

5TAGE5 .0000 .0000 .0000

MEGALOPS *0000 .0000 .0000.

STONE CRAB STAGE 1 2388 441 3029

STAGE 2 222 32.62 254.6

.5TAGE3 44.93 7.085 52.01

STAGE 4 13.44 1.405 14.84

STAGES .0000 .3771 .3771

NEGALOPS 1.412 .9391 2.351

BRIEF SOUID ALL .1183 .6862 .8044

%

.

V
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TABLE 8.2-13

ANNUAL NUMBERS EN1 RAINED (IN MILLIONS) BY SPECIES AND LIFESTAGE

FOR SELECTED GROUPS NOT IDENTIFIED TO THE SPECIES LEVEL

BASED ON DENSITY AT STATION C

DAY NIGHT TOTAL
SPECIES NAME LIFESTAGE ENTRAINMENT ENTRAINMENT ENTRAINMENT

ANCHOA SP. EGGS .0000 .0000 .0004

PROLARVAE .6822 .1701 .85I3

POSTLARVAE 216.T 376 592.7

UUVENILES .0000 .0000 .0000

MAEMULIDAE EGGS .00C0 .0000 .0000

PROLARVAE .0000 .0000 .0000

POSTLARVAE .0000 .0000 .0000

JUVENILES .0000 .0000 .0000

SCIAENIDAE EGGS 32.98 1069 1102

PRCLARVAE .1892 1.163 1.352

POSTLARVAE .0000 .0000 .0000

JUVENILES .0000 .0000 .0000

MUGILLIDAE AND MUGI EGGS .0000 .0000 .0000

PROLARVAE .0000 .0000 .0000

POSTLARVAE .0000 .0000 .0000

JUVENILES .0000 .0000 .0000

PENAEUS SP. MYSIS .0000 .2173 .2173

POSTLARVAE 1.962 16.87 18.83

JUVENILES .0000 .8453 .8453

CALLINECTES SP. STAGE 1 .0000 .0000 .0000

$TAGE2 .0000 .0000 .0000

STAGE 3 .0000 .0000 .0000

$TAGE4 .0000 .0000 .0000

STAGES .0000 .0000 .0000

MEGALOPS .3587 5.277 5.636

O
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TA8LE 8.2-17

. g ANNUAL NUMBER 5 ENTRAINED (IN RILLIONS) BY SPECIES AND LIFESTAGE
.

j FOR SELECTED GROUPS NOT IDENTIFIED TO THE SPECIES LEVEL

BASED ON DENSITV'AT STATION D

.
DAY NIGHT TOTAL

SPECIES NAME LIFESTAGE ENTRAINMENT ENTRAINMENT ENTRAINMENT

,
- t .

ANCHOA SP. FGGS .0000 .0000 .0000
t

PROLARVAE 2.133 .2699 2.403

DOSTLARVAE. 222.7 579 801.7

. JUVENILES .0000 .0000 .0000

t,
~

.

HAEMULIDAE ECCS 4y .0000 .0000 .0000 .

P20 LARVAE .0000 .0000 .0000
.x

( POSTLARVAE .0000 .0000 .0000*s.

JUVENILES .0000 .0000 .0000

SCIAENIDAE EGGS 9.791 588.2 558

PROLA!VAE 4.446 -9.964 14.63!

- f'% .POSTLARVAE .0000 .0000 .0000

. (' JUVENILES .0000 .0000 .0000

: MUGILLIDAE AND 880G1Lb EGGS .oC00 .0000 .0000
1 _ -

. _ g' PROLLAVAE '.0000 .0000 .0000
't - ,.,

POS'TLARVAE 20000 ' .0000 .0000
*

IM. . ;
' JUVENILE 5 .0000 s .0000 .0000

61 ' ,

a- e t. . >

PENAEUS SP. wYS15' .0000 .0000 .0000"a - .
,

,

POSTLARVAE .0862 6.222 6.308*

y

. ,.
_

JUVENILES .0000 .6575 .6575,

'
.O - }3 , ' '

,.

,3 - CALLINECTES SP. STAGE 1 * 0000 .0000 .0000'.

4 ,,

< a\ t 5TAGE2 .0000 ~.0000 .0000
- ,;.,''d , j .,%-

. r- STAGE 3 .0000 .0000 .0000% %g i. ui.N ,

+

- -l ' ~ 5TAGE4 .0000 .0000 .0000

J 5TAGE5 .0000 .0000 .0000

MEGALOPSi t.487- 29.21 30.7'

'3. ' +
,

=s,

,

q, h,a

- * , - . c. '

*
.

.s . g
.
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TABLE S.2-18 |

ANNUAL NUM8ERS ENTRAINED (IN MILLIONS) BY SPECIES ANO LIFESTAGE |

FOR SELECTED GROUPS NOT IDENTIFIED TO THE SPECIES LEVEL

BASED ON DENSITY AT STATION E

DAY NIGHT TOTAL
SPECIES NAME LIFESTAGE ENTRAINMENT ENTRAINMENT ENTRAINMEN's

.

I

ANCHOA SP. EGGS .0000 .0000 .0000

PROLARVAE 1.761 190.9 192.6

POSTLARVAE 522.3 566 10a8

JUVENILES .0000 .0000 .0000

HA.EMULIDAE EGGS .0000 433.5 433.5

PROLARVAE .0000 .0000 .0000

POSTLARVAE .C000 .0000 .0000
.

JUVENILES .0000 .0000 .0000

SCIAENIDAE EGGS 14.11 529.5 543.6

PROLARVAE 1.923 10.84 12.76

POSTLARVAE .0000 .0000 .0000

JUVENILES .0000 .0000 .0000

MUGILLIDAE AND MUGIL EGGS .0000 .0000 .0000

PROLARVAE .0000 .0000 .0000

POSTLARVAE .5699 .0000 .5699

JUVENILES 3.503 .0000 3.503

PENAEUS SP. MYSIS .0000 .0000 .0000

POSTLARVAE .0000 16.18 16.18

JUVENILES .0000 1.023 1.023

CALLINECTES SP. STAGE 1 .0000 .0000 .0000

STAGE 2 .0000 .0000 .0000

STAGE 3 .0000 .0000 .0000

$7 AGE 4 .0000 .0000 .0000

STAGE 5 .0000 .0000 .0000

MEGALOPS 1.981 32.85 34.83

l

O-

1
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8.3- IMPACT ASSESSMENT

To est.imate the effect of entrainment on the SIO a conservative approach was
undertaken, which results in an overestimate of potential entrainment effects
by substituting conservative assumptions where information is limiting. For
example, organisms identifed only to family were added to organisms
identified for selected specias to obtain total entrainment estimates. In

addition, the station, either C, D, or E, which provided the highest
entraissent estimate was utilized in the entrainment calculations. In

general, these were intake stations for early life stages and the discharge
station for later life stages.

Densities calculated from the field collections during a species period of
occurrence were multiplied by the flow of the power station to estimate the
number or organisms entrained. The calculation assumes units are operating at
100 percent flow capacity, which represents the maximum situation.
Tables 8.2-13 to 8.2-15 present total entrainment estimates utilizing
Stations C, D, and E, respectively, for organisms identified to species.
Tables 8.2-16 to 8.2-18 present information for organisms identified to
family. Table 8.3-1 presents the maximurs value for Tables 8.2-13 to 8.2-15 by
species and life stage, which forms the basis of the entraimsent assessment.
Table 8.3-2 presents similar information for unidentified SIO.

, once the neber of organisme entrained is estimated, the number of adults that
could have potentially developed from these entrained individuals is
calculated under the conservative assumptions of the equivalent adult model.
This model, first formulated by Horst (1975 and 1978), has been widely

. O reviewed and used in the assessment of entraimsent effects (Dahlberg 1978;
Saunders 1978; Taylor 1978). Goodyear (1978) has produced a U.S. Fish and
Wildlife Service guide on the use of the equivalent adult model for assessing
the effects of entrainment.

The actual formulation of the model is very simples in equilibrun, the
-fecundity of a breeding pair will be reduced in one generation to two breeding
adults:' i.e.,

2=S,xF (8.3-1)

I where
'

i

S,is the survival from egg to adult,

| F is the fecundity of a female during her life,

or

8, = 2/F (8.3-2)>

The survivorship from egg to adult is equal to the product of the suvivorship
from egg to larvae (E) and the survivorship from larvae to adult (S ):g

(8.3-3)( s,=ExSg

1

'
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Therefore, if the entrained life stage is larvae, then F in Equation 8.3-2
must be multiplied by the survival from egg to larvae to give the survivorship
from larvae to adult.

2/E X FS a
g (8.3-4)

The number of entrained larvae (N ) is multiplied by S , and the number ofg gentrained eggs (N is multiplied by S . The products are added together to
give the number oI) adults (N,) that wo01d have resulted, assuming no density
dependence.

N, =S xNg + S, x N, (8.3-5)g

The model formulation relies on the following assumptions:

1. The population is in equilibrium, such that the number of fish in
the population at any time and the proportion of fish at any age are
constant, with stable age distribution. If the historical
information on the fish population shows an increasing or
decreasing trend in population size, the numerator of Equation 8.3-
2 can be appropriately modified.

2. The lifetime of a fish in the population is the most probable age to
which a fish will live or the mean generation time of the
population.

O3. The reference to a breeding pair applies to a situation where the
number of males equals the number of females. If a skewed sex ratio
exists in the population, Equation 8.3-2 can be altered
accordingly.

4. The exploitation of eggs and larvae occurs at the times eggs are
laid and larvae hatch.

5. The number of equivalent adults represents the annual loss in an
; equilibrium density-independent population with a stable age

distribution. This loss is distributed in proportion to the stable
age distribution.

Therefore, the minimal information required for the equivalent adult model is
age of sexual maturity, longevity, and average fecundity. Fecundity is a
relatively easy parameter to estimate and is generally available for most
species.

Another perspective on entrainment can be seen in Section 10.6. The
hydrodynamic model was utilized to investigate the effect of entrainment on
the abundance patterns in the area of the plant. Several initial density
gradients were utilized to correspond to the results of field sampling for the
SIO (Section 8.2). Since the entrainment occurs at the intake and any
organisms which suffer mortality will be absent at the discharge, abundance
differences associated with entrainment occur at the discharge. Water with
zero-density plankton was input to the model at the POD and mixed with water
containing plankton at the previously established concentrations (dependent
on initial density gradients). The results of the analysis described in
Section 10.6 clearly show that the major source of organisms is offshore.

8-9
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- O This conclusion is reached since entrainment effects are localised and do not
extend throughout the area modeled. This result can only occur if the
plankton concentrations within the modeled area are high enough to counteract
the input of zero-density water at the POD. The use of three seper. ate casesi

provides an indication of the differential effect of entrairament mortality on
plankton concentrations to the northwest, to the southwest, or evenly
distributed across the study area. The results indicate that populations
concentrated offshore are less affected by entrainment, and populations
' concentrated offshore, in the northwest section of the study area, are
affected least of all. For all three cases, this analysis clearly shows that
even under conservative assumptions, entraimeent has localised effects.

8.3.1 Assessment of SIO Entrainment

The following sections present available information on population parameters
for each 310. These data were utilised as input to the equivalent adult model
and to evaluate the effects of plant operation on the species population in
the Crystal Bay ares. To assist in evaluating the assumption of 100 percent
through plant mortality and the existing distributions near the discharge
area, available information on thermal tolerances of SIO has been summarized
and provided in Appendix VI.

.

8.3.1.1 Anchoa mitchilli (Bay anchovy)

Spawning occurs in the Delaware River estuary from aboat May to September
(Stevenson 1958). In the Tampa Bay area, Springer and Woodburn (1960) took

~

almost ripe individuals in July, September, and December. Guntet (1945),
, ' .

working in Texas, took nearly ripe individuals from March untti August when
sampling was terminated. This indicates a very long breeding season.
Spawning is reported to be protracted year-round in warmer waters (Hoese sad
Moore 1977). Houde (1974) collected anchovy eggs from Florida waters at all
seasons of the year.

Anchovies migrate to shallow waters during the spring and summer (Stevenson,
1958). During spawning, the seu ratio is 1:1, but at othe* times there is a
statistically significant larger number of females than males (Stevenson,
1958). Eggs are pelagic when spawned. Hildebrand and Cable (1930) reported
that the eggs hatch at the surface and some young appear to descend to the
bottom at a very early age. Kunts (1914) reported that 12 to 16 hours af ter
spawning, the eggs begin to sink. Stevenson (1958) gave numbers of egge per.
1/25th of the right ovary for 15 specimens; he estimated that 7 percent of the
eggs in the ovary are spawned. Calculating from these numbers, the number of
eggs spawned per right ovary ranges from 731 st a standard length of 51 me to
1080 at a standard length of 75 mm. Numbers of egge per individual are at
least double this since the right ovary is generally smaller than the left. A
regression of fecundity on standard length is also given (Stevenson 1958). In
the present study, nine gravid first year females were found to have 1173 to
4387 egge per ferale (aver. 2240).,

Length-frequency tables from Springer and Woodburn's (1960) studies in Tampa
Bay indicated that there were usually two and some times three year classes;
this is in agreement with Gunter's (1945) findings. Stevenson (1958)
concluded that individuals that were spawned early in the season could;

i . themselves spawn the next year at age one,'while others first spawned at age

i.
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two. Hildebrand and Cable (1930) reported spawning individuals of 2 1/2 to g
3 months of age; however, Stevenson (1958) inferred that these fish were. W
actually spawned very late the previous season. Lexual maturity is attained
at a length of 35 to 40 nun in Delaware Bay (Stevenson, 1958); 40 to 50 nun in
Chesapeake Bay (Hildebrand and Cable, 1930); 45 to 60 mm off North Carolina
(Hildebrand, 1963, cited in FPC 1977); and 56.3 mm (males) and 60.0 can
(females) off Texas (Gunter, 1945).

The equivalent adult calculation-assumes a one year life cycle with average
fecundity of 2240. The eggs have a short duration; one day was assumed for
the calculat*on. Based on Houde (1977), the eggs were estimated to have a 92
percent hatching success and 40 percent survival from prolarvae to post-
larvae.

Equivalent adult estimates were derived frois conservative assumptions which
underlie Table 8.3-1. All life stages (eggs, prolarvae, postlarvae, and
juveniles) were represented in the entrair.aent estimate. Bay anchovy was the
most abundant organism entrained. The equivalent adults associated with.the
eggs, prolarvae and postlarvae are 10.4, 0.75, and 6.7 million, respectively.
The loss of juveniles, assuming they are at the midpoint between postlarvae
and adult, would result in 3.8 million equivalent adults.

Table 8.3-2 provides calculated entrainraent numbers for those organismo not
identified to species. For the bay anchovy, those organisms identified as
Anchos sp. were considered as bay anchovy. The prolarvae and postlarvae of
Anchos sp. are entrained in numbers comparable to those for the same life
stages of A. mitchilli. Therefore, the addition of these unidentified
organisms sould not change any conclusions for bay anchovy.

8.3.1.2 Polka-dot Batfish

There is little life history information on this species, therefore, no
(quivalent adult calculation has.been mada. The effect of entrairunent is very
minor. Juveniles were the only life stage collected and the occurrence was
short in duration ano comprised of a few individuals. Station E was the only
entrainmen*. station at which any life stage was caught (Tables 8.2-13 and
8.2-15). 'Ihe juvenile polka-dot batfish total entrainment was 190,00J (Table
8.3-1).

8.3.1.3 Orthopristin chrysoptera (P(gfish)

In the area of the Crys 1 River Generating Station, pigfish were present only
6 months of the year, bung scarce during the cooler months (Grimes & Mountain
1971). In the Cedar Key area, pigfish were caught all year except January and
were most abundant during the warm months (Reid 1954). In St. Andrew Bay,
Florida, however, pigfish were least abundant in suminer (Pristas et al 1978).
Pigfish are winter-spring spawners (Hoese and Moore 1977) and spawning at
Crystal River probably begins in March (Grimes and Mountain, 1971).
Hildebrand and Schroeder (1928) reported spawning in June in Chessapeake Bay.
However, Joseph and Yerger (1956) felt that in Alligator Harbor, Florida,
pigfish spawn several months earlier than this, and by June the young are
approximately 40 ama la length. A statistically significant larger number of
females than males was observed in fall in St. Andrew Bay (31.6% male), but
not in winter or spring (summer not tes*ed) (Pristas at al 1978). Three

4

4
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(~' . gravid females taken at Crystal River had 17302 to 28160 egge per female-

(average 21660).

Since only pigfish postla vae were identified, there is no effect projected to
the earlier life stages. Table 8.3-1 shows that the largest number of larvae
(760,000) was at Station C.

Assuming that the average 11,ff. expectancy is2 years, the survival from egg to adult would be 9.23 x 10 There is no
available informatioa on the survival of egg and prolarval pigfish. If it is
soeumed that about 10 percent of each life stage survives, then the entrained
postlarvae would represent about 71,000 equivalent adults.

These projectione can be compared with the 1982 commercial landings of 2158 lb
for the west coast of Florida, using an average weight of pigfish of 0.032 lb
derived from the trawl collections at Crystal River. The number of adults
lost through entrainment is roughly equivalent to the incidental commercial
catch.

Consideration of all unidentified Haemulidae eggs (Table 8.3-2) as pigfish
would add eggs as an entrainable life stage for the species. This would
result in 40,000 equivalent adults. While adding the unidentified
individuale increases the estimate of equivalent adults, it does not change
the conclusion that er.crainment effects are acceptable.

8.3.1.4 Lamodon rhomboides (Pinfish)

Finfien apparently move offshore to spawn (Cameron, 1969) in November and'

O December in the Crystal River area (Grimes and Mountain, 1971). Spawning
begine early in December and laste through March (Crimes and Mountain 1971).
Fall spawning was reported by Reid (1954) for the Cedar Key regior.. Larvae
migrate inshore to estuarine nursery areas between spring and fall (Kjelsen
and Johnson 1976; Cameron 1969). Small larvae (less than 11 mm) are rarely
found within estuaries, but postlarval stages (11-22 mm) do occur la
nearehore and estuarine waters. Joseph and Yorger (1956) reported pinfish of
17 ma were first collected in Alligator Marbor in the latter part of May and
were selli conson se late as July. Age O fleh move away from the shallo.ee to
deeper water se cooler temperatures approach (Grimes and Mountain 1971).

Finfloh were most abundant in St. Andrew Bay in spring and fall; no
statistically significant difforence in numbers of males ve females were
detected in spring, summer, or tell (winter not tested) (Prietas et al 1978).~

Cameron (1969) made reference to two age' classes and presented growth cuivos
fram a number of studies. Spawning has apparently not been obaarved in
nature, nor have ova or recently hatched larvae been described (Schimmel,
1977).

Caldwell (1957) reported the fecundity of pinfish as 90,000 and stated that
spawning occure at age 3. There le no information on the survival of egge and
larvae of pinfleh, so a 10 percent survive 1 wee assumed for each life stage.
Table 8.3-1 providee estimates for tutal entrainment. The equivalent adults
associated with the entrainsmat of postlarvae le 37,000 and of juveniles le
47,000. Equivalent adults associated with entralissent represent slightly
more than 1 percent of the recreational catch for Region 4 (Taylor Aanatee
counties) in 1980 which ce.asisted of 6,395,000 individuals.O
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8.3.1.5 Bairdiella chrysoura-(Sliver perch)

Silver perch are found in deeper waters offshore in winter and move inshore to
bays and coastal Lagoons in spring to spawn (Gunter 1945 Sprieger and
Woodburn 1960). Hildebrand and Cable (1930), though, found apawnina in
various North Carolina locations including harbors, estuaries, and sounds up
to 15. miles out to sea. In the Tampa Bay area, Springer and Woodburn (1960)
believed spawning to be in April and early May. Joseph and Yerger (1956)
concluded that silver perch have a long spawning season in Alligator Harbor
(northern Florida) since young were taken in June and September. Crimes and
Mountain (1971) working in the Crystal River area reported spawning in the
spring. Ripe individuals and eggs were taken at temperatures f rom 19.4 to
28 C (Miller 1965; Kuntz 1914). The eggs are pelagic (Welsh and Breder 1923;
Kuntz 1914). Hatching time is temperature dependent; 40 to 50 hours at 18 to
21*C (Welsh and Breder 1923) as compared to 18 hours at higher tesesratures
(Kuntz 1914). Larvae have been taken at temperatures between 16.4 and 31.8 C
(Jannke 1971), and juventies between 4.8 and 32.5 C (Thomas 1971).

Silver perch attain 4 length of about 140 nas SL by the end of their first year,
and perhaps gain at. additional 60 mm during their second year. Sexual
maturity is reached after tht second year at a length of 150 to 210 mm SL
(Welsh & Breder 1923; Hildebrand '& Schroeder 1928). Fecundity of a nature
female (140 ass SL) was estimated at 52,800 eggs (Hildebrand and Schroeder
1928). According to Moe and Martin (1965), longevity is slightly more than 2
years; however, older fish, including a 230 s*n specimen (age VI), have been
reported (Welsh and Breder 1923). Eleven females collected at Crystal. River
had from 17920 to 147050 eggs per female (average 48140).

Silver perch are sexually mature at age 2 with specie. ens as old as age VI
collected. Silver perch was assumed to spawn 3 times at the average fecundity
of 48,140. Eggs were assumed to have a 50 percent survivorship in view of the
short duration of this life stage. Other life stages were asstaned to have a
10 percent survival.

The entrained prolarvae, postlarvae, and juveniles (Table 8.3-1) are
equivalent to 2, 6,000 and 600 adults, respectively. This is a very small
fraction (0.19 percent) of the 19d0 recreational catch for Region 4

Unidentified scimenid eggs and prolarvae, while a portion may be silver perch
have been assumed for conservatism to be spot.

8.3.1.6 cynoselon nebulosus (Spotted sea.cout)

Spawning season as reported in various locations is as follows: Pearson
(1929, in Texas - March to October, with peak in April and May Klima and Tabb
(1959), in northwest Florida - late April through September, with a peak in
late May and early June Moffet (1961) in west Florida (Fort Myers, Cedar Key,'
Apalachicola) - May through September, perking in summer; Sundararaj and
Suttkus (1962), in Louisiana - July and August; Springer and Woodburn (1960)
in Tarpa Bay - first occurs in April. Spawning occurs in bays and lagoons
(Gunter, 1945), in less turbulent y rtions of estuaries (Tabb 1966), in bays
and lagoons soisewha. of fshore in water not over 10-15 feet deep (Pearson
1929), at night close to shore (Pearson 1929), and in estuaries well above the
reach of deity tides (Tabb 1966). Jannke (1971) indicated that spawning may

8-13



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

|

i
(

e

. occur year round in the Everglades. Eggs are initially buoyant (Fable et al
( . 1978; Fearson 1929) but soon sink (Fable et al 1978; Tabb 1966; Futch 1970;

Guest and Gunter 1958). The young are usually hatched inshore, but if hatched i

'offshore they move inshore (Hildebrand and cable 1934).

Estimates of . fecundity are as follows: Pearson (1929) in Texas specimens:
two nearly ripe 'sestrout of 48 and . 62 cm, 427,819 and 1,118,000 eggs,
respectively; Tabb (1961) in the west coast Florida and Texas samples: 15,000 ;

eggs at 32.5 ce standard length, 150,000 at 44.2 cm, 400,000 at 50.0 cm, and;

; 1,100,000 at 62.5 ca. Sunderaraj and Suttkus (1%2) in Louisiana reported:
age I, 283 um total length, 140,485 esas (N=8); age II, 376 mm, 354,325 eggs

i (N=9); age III, 453 mm, 660,960 eggs (N=8), and age IV, 504 mm, 1,144,492
; eggs (N=3). Mile. (1950) in Texas found , age II, 100,000 eggs; age III,
j 300,000 eggio, and age IV, 560,000 esse. Moody (1950) in Cedar Key, Florlds !

| reported: 464,000 almost nature eggs in a female of 397 use. Sundararaj and
'

|

Suttkus (1962) also give the percentage of total egge spawned for each age
i

i groul, I-8.6 percent, 11-24.5 percent, 111-40.6 percent, and IV-26.8 percent.
;

! The growth rate of female spotted seatrout is greater than for males (Moffet
4 1961; Tabb 1961; Moody 1950) and the females apparently outlive the males !

(Moffet .1961). The sex ratio changes throughout the lifespan (Tabb 1%1).
i

j Males are outnumbered by females nearly 2 to 1 in the first 3 year classes.
,

i By the sixth year males may be outnumbered by as much as* 8 to 1 (Kilms and Tabb ,

1959).
,

Distributions of lengths by sender for specimens from Laguna Madre, Texas were
presented by Klima and Tabb (1959) as were average lengeha by age class. !

, O Moffet (1961) presented mean standard lengths by age class and sea. Welsh and ;

i Breder (1923) and pearson (1929) (cited in Moody 1950) presented average
i lengths by age class for the first six and eight winters, respectively. Futch
! (1970) graphed length we age for a composite of six populations of spotted
I seatrout.

Most of the males die by the age of 5 or 6 years (Moffett 1961). Female '

j longevity is estimated at 8 to 9 years (Moffett 1961; pearson 1929), or
8- perhaps 10 years (Tabb 1961). Sunderaraj and Suttkus (1962) estimate

longevity at 5 years for females and 3 years for males. gueluding the first'

year (age group 0), about 90 percent of the females are evenly distributed*

between age groups I and III -(Sunderaraj and Suttkus 1962); these also
{- represent the largest spawning classes (Guest and Gunter 1958).

I The only life stage of spotted seatrout identified in entrainment samples at
Crystal River was poettarvae. Table 8.3-1 provides the estimate of 6.5

.

'

million for total entrainment. Utilising an average fecundity from !

Sunderaraj and Suttkus (1962), a 2 year reproductive life, and an assumed 10
percent survival for the egg and larvat life stages resulted in an estimated
900 equivalent adults lost. This number of equivalent adults is a very small
fraction (0.05 percent) of the recreational catch for 1980 for p.egion 4.

Identified scimenid eggs and prolarvae, while a portion may be seatrout, have
been assumed to be spot. The allocation of all unidenttfied organisms in this
tason to one species results in a conservative analyels.

O
.
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8.3.1.7 Leiostomus xanthurus (Spot)

O.In the Ced r Key area spawning apparently takes place in winter and early
spring (Reid 1954). Kilby (1950, cited in Reid 1954) indicated a breeding I

season of the January through March for the same area. Young were taken in
January and February and were found in shallow waters, channels, and both deep
and shallow flats (Reid 1954). Adults were present inshore most of the year
but were scarce in mid-winter (Reid 1954; Pristas and Trent 1978). In St. 1

Andrew Bay, Pristas and Trent (1978) found significantly fewer males in autu:nn
and winter (26.3 percent and 35.6 percent males, respectively). Sundaravaj
(1960, cited in Thomas 1971) assumed that the majority of spot died before
reaching three years of age. Pacheo (1962, cited in Thomas 1971) suggested a
mortaility rate of 50 percent af ter the first year for spot in Chesapeake Bay.
Thomas (1971) presented some length-frequency data.

)

Spot have a fecundity of 70,000 to 90,000 (an average of 80,000 was used for
lanalysis) and an average life expectency of 3 years. Spot were assumed to '

spawn once and have a 10 percent survival rate for early life stages. The
entrainment of spot postlarvae and juveniles (Table 8.3-1) resulted in an
estimated loss of 280,000 and 410,000 equivalent adults, respectively.
Together these represent 20,700 lbs assuming an average weight equivalent to
that derived from the trawl catch (0.03 lbs). This is approximately
equivalent to the 1982 coaumercial landings for Citrus-Pasco and Levy
Counties.

All unidentified scimenid eggs and prolarvae were conservatively assumed to
be spot. The unidentified individuals exceeded the identified individuals
and were for earlier life stages. The effect of entrainment of eggs and
prolarvae (Table 8.3-2) results .in 27,5u0 and 360 equivalent adults,
respectively. While this addition increases the estimates of equivalent
adults, due to the conservatism of the analysis, this addition should not
alter entrainment conclusions.

8.3.1.8 Sciaenops ocellatus (Red drum)

Pearson (1929) indicated, based on the occurrence of larvae and very young red
drum, that spawning occurs from mid-October to mid-November off the coast of
Texas. Thelling and Loyecano (1976) stated that it is generally accepted that'

red drum spawn from September through November. The eggs are buoyant (Vetter
and Hodson 1983; Holt et al 1981a,1981b) though they will sink at salinities
of less than 25 ppt (Holt et al 1981b; Vetter and Hodson 1983). Spawning
apparently occurs in the Gulf of Mexico near passes leading into tidal marshes
(Pearson 1929; Bass and Avault 1975; Holt et al 1981a; Holt et al 1981b).
Yolksac larvae are negatively buoyant (Holt et al 1981a). The young move
shoreward to bays and lagoons which are used as nursery areas (Holt et al,
1981a; Bass and Avault, 1975; Pearson, 1929). The young remain inshore until

,

| six months of age in Louisiana (Bass and Avault 1975). They remain inshore
for an indefinite period in Texas (Pearson 1929), while Osburn et al (1982)
indicated that essentially non-migrating populations of insnature fish (year
clasees I-III) are found in the bays. Mature adults are apparently remain
offshore in the Gulf (Pearson, 1929; Sismoons and Breuer 1962 cited in Osburn
et al 1902; Yokel 1966 cited in Theiling and Loyacano 1975; Ross et al 1983).

O
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- A Maturity does not occur until at least age IV, probably age V (Pearson 1929)
- at a total length of at least 75 ca. Modal total lengths for the first three

year classes are approximately 34, 54, and 64 cm, while fish in the fourth
year class have a mode of probably 75 ce; by the end of the fif th year the
average length is 83 to 85 cm (Pearson 1929). A weight of 10 pounds or more is
attained before first spawning (Pearson 1929). Using two methods of
calculation,~Pearson estimated fecundity of about 3,382,886 to 3,410,000 eggs

- for a female 90 cm long. Holt et al (1981a) stated that maturity is reached in
3-5 years, with the average female producing 1/2 to 2 alltion eggs per season.
Vetter and Hodsog (1983) reported one female which spawned in the lab produced
approximately 10 eggs.

Only red drum postlarvae were identified from meroplankton collected at
Stations C, D, or E. Table 8.3-1 provides an estimate of 300,000 for annual
entraimsent. An average fecundity of 3,400,000 for one reproductive period
was used for analysis. A 10 percent survival of eggs and larvae was assumed.
The entrainment of postlarvae results in the loss of 18 equivalent adults,
which is an insignificant fraction of the 229,000 red drum reported in the
recreational catch in 1980 for Region 4.

8.3.1.9 M_ugi_1_ cephalus (Striped mullet)

Although many authors have reported that striped mullet spawn inshore or
within a few miles of the beach, it seems that spawning occurs offshore on the
northwest coast of Florida (Finucane et al 1978; Anderson 1958 cited in
Finnucane 1978; Arnold and Thompson - 1958; Brosahead 1953). The eggs are

' ' pelagic (Finucane et al 1978). According to Cunter (1945) spaving occurs of f
- the Texas coast from late October to early January,-peaking in late November

and early December. Moore (1974), on the other hand, indicated that spawning
occurs from December-to May off Port Aransas, Texas and that individuals may
spawn more than once in the same spawning season. Finucane et al (1978),
indicated spawning occurs in early winter in the northwest Gulf of Mexico off
Texas. Fish with asture or naturing'gonade. wore mostly found to be three or
more years old (Moore 1974). Prejuveniles leave the open ocean and enter
intertidal estuarine areas (Major 1978).

Since no life stages were identified from aeroplankton collections at
Stations C, D, or 3, there is no effect of entrainment calculated for the
striped mullet population.

If all the Musillidae noted in Table 8.3-2 are aestmed to be striped mullet,
the entrained life stages would be postlarvae and juveniles. Assuming a
fecundity of 1.2 million (Futch 1966) and a 10 percent survival between life
stages, the entrainment of postlarvae and juveniles results in 95 and 5800
equivalent adults. This represents a minor fraction of the over 2.5 million
pounds of stripped mullet landed by commercial fisherman in Citris - Pasco and
Levy Counties in 1982.

'
8.3.1.10 Penaeus duorarum (Pink shrimp)

; Williams
Pink shrimp spawn offshore (Costello and Allen 1970; Tabb et al 197)C (Tabb et1955 in waters of 10-20 fathoms at temperatures between 19 and 31

/~ al 1972; Eldred et al 1965) at minimal bottom temperatures of 23.9 C

(Williams 1965).
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During spawning, eggs are cast free and drif t for about one-half hour and then
become demersal for approximately 14-16 hours prior to hatching (Tabb et al
1972). The highest spawning rate was observed from April to July in Florida
(Tortugas area) (Cummings 1961), and spawning probably occurs year round in
the Tortugas grounds (Perez-Farfante 1969). Eldred et al (1961) reported peak
spawning to occur in the Tampa Bay area from April through September, with
limited spawning in February and December. High temperatures may suppress
spawning and more optimal temperatures probably cause peaks in spring and fall
(Eldred et al 1961).

Fecundity estimates from a regression of fecundity and total length range from
66,000 (105 sun) to 460,000 (187 mm) ova for shrimp from the Tortugas and
Sanibel fishing grounds (Martosubroto, 1974). Regressions on body weight and
ovary weight were also given. Females probably spawn more than once during
their lifespan (Cummings 1961; Perez-Farf ante 1969), and a small female which
spawns in the spring may spawn again in the fall after attaining a larger size
(Eldred et al 1961). Kutkuhn (1962) also indicated semiannual spawning peaks.
!! ales and females may achieve sexual maturity at minimum total lengths of 75
and 85 mm respectively at 9 or 10 weeks old (Eldted et al 1961). Kutkuhn
(1962) gave an age estimate of 15 weeks and 107 ma total length as the age of
recruitment to the Tortugas fishery. He also estimated 83 weeks to be the
maximum lifespan. Juveniles inhabit coastal bays, estuaries, and as they
grow, gradually move into deeper water (Costello & Allen 1966).

Survival rates of larvae on the Tortugas shelf average 83 percent per day
(Munro et al 1968). From mark-recovery experiments on the Sanibel and
Tortugas grounds of Florida, Costello and Allen (1966) estimated shrimp
fishing mortality for Sanibel shrimp to be 6.8 percent for each 2-week period
and all other losses were estimated to be 14.8 percent. For the Tortugas,

fishing mortality was 13.1 percent for each 2-week period and all other
losses were 19.7 percent. The instantaneous rates are for Sanibel, .0689

for the fishery and .1644 for all others; for Tortugas, .1385 for the fishery
and .2185 for all others. These rates, as the investigators pointed out,
cannot be readily accepted as estimates of natural mortality since they
include other lossas such as migration and mortality from marking, handling,
or releasing procedures. Also, true natural mortality e.ay shift with changes
in the fishing industry. Iversen (1962) reports the catchability of untagged
shrimp (e.g., the instantaneous mortality due to fishing) from the Tortugas
grounds to be .02393 and the instantaneous rate of emigration and natural
mertality (e.g., instantaneous mortality rate due to other causes) to be
.05998.

The ser ratio of males to females is about 1:1 for inshore populations (Tabb
et al 1962; Eldred et al 1961; Saloman 1965) but varies geographically, ,

'

seasonally, and with size class (Eldred et al 1961). As they mature, the

1arger shrimp move offshore; females attain larger size than males (Iversen<

and Idyli 1960; Williams 1955).

Since no life stages of pink shrimp were identified in meroplankton
collections at Stations C, D, or E, there is no effect of entrainment
calculated for the pink shrimp population.

Assuming that all Penaeus sp. are pink shrimp, the entrainment estimates from
Table 8.3-2 have been used to estimate equivalent adults. An average life-
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-f time fecundity of 200,000 was utilized, and 10 percent survival between life
' ..\ stages was assumed. The equivalent adults associated with mysis, postlarvae,

and juveniles are 22, 18830, and 10230, respectively. Utilizing the average''

weight from the trawl samples at Crystal River of 0.007 lbs, the equivalent
adults repres'ent an insignificant fraction of the more than one million Ibs of
phak shrimp landed in Citrus-Pasco and Levy Cotenties in 1982.

8.3.1.11 Callinactes sapidus (Blue crab)
,

Williams-(1965) reported that blue crabs nature in about 14 months and attain
a maximum age of.3 years. Most. spawn at about age 2 (Williams 1965; Pearson
1945;-Churchill 1919.) Spawning occurs from late April (Williams 1965) and
mid-May (Pearson 1948) until early or mid-September (Williams 1965; Pearson
1948). Some females produce two sponges (egg masses)in the same suammer
(Pearson 1948; Williams 1965). A third sponge may be produced the following

'
year, - at age 3. (Williams 1965; Pearson 1948; Churchill 1919). Williams
reported the spawning peak to occur in June. Generally, gravid females move
offshore where eggs hatch'at higher salinities (Churchill 1919). Estimates of
the number of sggs per sponge are given as 700,000 to two million by Williams
(1965),1,750,000 to 2,000,000 for a sponge of usual size by Churchill (1919),

>and.up to 2,000,000 by Davis (1965). Of the eggs spawned, Van Engel (1958
cited . in Oesterling 1976) estimated only about one ten-thousandth of one
percent (.000001) will survive to become adults. Based on a study spanning 13
generations, Pearson (1948) reported the lack of a significant correlation

"

between' the abundance of the spawning stock and the number of offspring.
t- Rather, there is a significant correlation between the volume of water

d'
'

discharged from the James and- Potomac Rivers during the spawning season withy
the index of abundance for the resulting adults. This implies that salinity
may be the important factor affecting survival of the young, at least at the
level of fishing existing at the time.,

Williams (1965) reported year round spawning occurs in Texas with peaks inII JuneJor early July. Nicols and Keney (1963, cited in Futch 1965) reported
that spawning occurs primary throughout the year in Florida waters, but peaks
fttra May through November. Oesterling (1976) reported that spawning occurs

'

primarily d'uring the spring and suanser months, and is generally considered to
occur in areas of higher salinity at the . mouths of estuaries and offshore.
However, unlike reports for ' the eastern seaboard, female crabs move, not.

: offshore, but northward alongshore to a spawning area. There appears to be
t one primary spawning ground for the Gulf Coast in the Apalachicola Bay region,.,

'

.although spawning does . occur all 'along the coast'. In the St. Johns River,
$j , many if not all females spawn twice either in the same season or over two
,

' y,N seasons, though few live more tb n one year past maturity (Tagatz 1968). The
9 . maximum age is little more than four years and crabs reach harvestable size in

- less' than one . year. Eggs number between ' one and two million per sponge
l- (Tagatz 1968), while Futch (1965) reported that Florida female crabe produce

.

about two million eggs per sponge.

Only.negalops were identified from meroplankton collections at Stations C, D,
or E. Table 8.3-1 provides an estimate of 360,000 entrained annually. The

9- - survival to megalops was assumed to be 10 percent and two sponges were assumed
gg ' during the average life time. Therefore, the. loss due to entrainment is about

M
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2 equivalent adults. This is a nonsignificant fraction of the almost 4
million pounds of commercial landings in 1982 for Citrus-Pasco and Levy
Counties.

The unidentified Callinectes sp. were assumed to be entrainable life stages of
blue crab. The megalops (Table 8.3-2) entrained would represent about 200
additional equivalent adults. This addition does not change the conclusions
for blue crab entrainment.

3.3.1.12 Menippe mercenaria (Stone Crab)

In North Carolina ovigerous feniales have been taken from May to August
(Williams 1965). Futch (1966) reported that in Florida spawning apparently
occurs throughout the spring and sunumer. Females, migrate offshore to spawn
and are capable of producing six egg masses in 69 days, each containing
500,000 to one million viable eggs (Williams 1965). The postlarvae migrate
inshore to bays and estuaries.

In the Cedar Key areas, however, it appears that females may remain inshore on
the grass-flats to spawn. Spawning occurs from March through October with
peaks in June and September (Bender 1971). In the Anclote area zoea were
collected from March to November with peak densities from July to September,
and megalops were collected from May to November, with most taken in July (FPC
1977). Juveniles under 8 nun carapace length were collected in Florida Bay
from October through April indic' acing an extended spawning season (Manning
1960). Savage and Sullivan (1978) reported that sexual maturity is reached in
about 10 months.. Powell and Gunter (1968) reported a changing sex ratio in
the number of males to females over the year at a jetty in the Port Aransas,
Texas area. The ratios were 4.28 to 1 for December-January 1947-1948, 5.00 to
1 for May-June, and 2.65 to 1 for July - August.

The equivalent adult estimate for stone crabs utilized a fecundity of 750,000
and a lifetime production of 5 egg masses. Total survival was taken from
Porter (1960), and a 10 percent survival from the last zoeal stage to megalops

,

| was assumed.

| The equivalent adult estimate of less than 3,700 is mostly the result of
| Stage 1 zoeal entrainment (Table 8.3-1). The equivalent adult estimates are

3297, 6,15, 6, 5 and 313 for zoeal Stages 1 to 5 and megalops, respectively.'

This number represents an insignificant fraction of the almost 950,000 lb
landed in 1982 in Citrus-Pasco and Levy Counties.

8.3.1.13 Lolliguncula bevis (Brief squid)

Little is known about the ecology of brief squid in terms of short-term and
long-term distribution patterns (Laughlin and Livingston 1982). Early life

history data is also limited (Vecchione 1982). An eight year study of the
brief squid's spatial and temporal distribution was conducted in the

Apalachicola estuary by Laughlin and Livingston (1982). The most suitable
habitat in the estuary was concluded to be channels and/or passes with high
current velocity and salinities of 20-30 ppe. Small numbers occurred from
January to April during times of relatively low salinities and temperatures.
Abundance increased dramatically in May when mean salinities were
intermediate and water temperatures high (22-25 C). A similiar situation was

.

8-19

1

|
_



, . . ._ _ __ _ _ _ _ . _. __

noted in October and November. While migration onshore and offshore is'

strongly correlated with temperature and salinity, fluctuations within the
estuary were related to abunadnce of zooplankton (Laughlin and Livingston,

'
1982). Dragovich and Kelley (1964) reported that juvenile squid, which

'

comprise most of the squid catches in estuaries (90%) feed preferentially on
zooplankton.

.

Little life history information is available on the brief squid. It produces
egg capsules that may contain up to 200 egge per capsule and hundreds of the
capsules are found in groups. Assuming a life time production of 500 eggs per
individual, the entrainment estimate (Table 8.3-1) results in about 3600
equivalent adults. The brief squid was represented in low numbers from April
to December at many stations. Therefore, the effect of en~rairunent can havec
only a minor effect on the population.

8.3.2 Entrainment Conclusions

The results of the entrainment estimates under conservative assumptions have
provided the basis for equivalent adult projections. Where possible, these
projections have been compared to other focus of population exploitation,
such as coussercial or sport fishing statistics. These analyses for the SIO
demon-strate that for most species the entrainment effects represent a small
fraction of present exploitation. Hydrodynamic modeling indicates that the
source for the entrained organisms is not limited to the area issuediately
surrounding the plant. Therefore, entrainment is expected to have an
acceptable level of exploitation on the SIO.

O
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TABLE 8.3-1

MAXIMUM ENTRAINMENT ,FOR EACH SIO BY LIFESTAGE
ANNUAL NIMBER ENTRAINED IN MILLIONS

Total
Species Life State Entrainment Station

Bay anchovy Eggs 11674 D
Prolarvae 767.8 D
Postlarvae 686.6 E
Juveniles ' 154.6 C

Polka-dot batfish Juveniles 0.19 E

Pigfish Postlarvae 0.76 C

Pinfish Postiarvae '16.69 E
Juveniles 2.15 E

Silver perch Prolarvae 0.08 C
Postlarvae 21.64 C
Juveniles 0.22 C

Spotted seatrout Postlarvae 6.50 E

Spot Postlarvae 12.28 E
Juveniles 1.73 E

Red drum Postlarvae 0.30 C

Blue crab Megalops 0.36 D

Stone crab Stage 1 3029.43 E
Stage 2 254.63 E
Stage 3 52.01 E
Stage 4 14.84 E

; Stage 5 0.38 C
Megalope 2.35 E

Brief Squid All 0.91 C

,

O
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' - TABLE 8.3-2

MAXIMUM ENTRAINMENT FOR UNIDENTIFIED SIO TAXA

|

Total Annual
Life Entrainment

; Species Name Staae (Millions) Station

Anchoa sp. Prolarvae 192.6 E

Postlarvae 1088 E

Haemulidae Eggs 433.5 E

Scimenidae Eggs 1102 C

^

Prolarvae 14.63 D

Mugillidae Postlarvae 0.57 E'

Juveniles 3.5 E.

Penaeus sp. Mysis 0.22 C

Posclarvae 18.83 C

Juveniles 1.023 E,

- Callinactes sp. Megalope 34.83 E

.
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9.0 FI3HERIES

Samples of juvenile end adult fish were collected by using four different gear
: types at various locations throughout the study area. The data are intended

to provide information on the local fish community and to support evaluation
of thermal, impingement and entrainment effects on fish populations. Aa in
the impingement and entraiment evaluations, selected species are emphasized.

The fisheries program included a short-term effort to collect blue and stone
,

crabs and to tag and recapture blue crabs. These data were intended primarily
to identify patterns of local movement and coastal migration.*

9.1 SAMPLING AND LABORATORY ANALYSIS

9.1.1 Sampling Procedures

Fisheries samples were collected in the vicinity of the Crystal River Power
. Station at monthly intervals from June 1983 through May 1984. Several gear
types, including otter trawls, beach seines and a drop net, were used. Open
water otter trawls were collected at night. Tidal creek trawls and all other
fisheries samples were collected during the day. Station locations are shown'

in Figure 9.1-1.

A 3.05 meter otter trawl. constructed of 3.8 ce mesh in the body,1.3 cm mesh
in the cod end and a 6.5 asa mesh nylon cod end liner was used for the open
water trawling. Seven smspies were collected at each station. The net.was_

. released from a moving boat and dragged along the bottom for 2 minutes (per
haul).

Duplicate beach seine collections were made at each station using a 22.9 meter
long . by 1.8 meter deep seine constructed of 6.5 me mesh. The - seine was

' deployed in the following manner: an anchor attached to the end of the seine.
was placed on the beach. The seine was payed out as the other end was walked
perpendicular to the beach. When approximately three-quarters of the length
'of the seine hed been deployed, the net was walked in a - semicircular ~
formation. Af ter the ' distal wing was on the beach, the two ends of the net
were drawn together and the net was hauled onto the beach.

The drop not apparatus consisted of a portable frame from whicg a 1.6 um mesh
- net was suspended and then remotely triggered to enclose a 16 m water col en.
The trigger line was pulled af ter an acclimation period of approximately 2 hr.
. After the net was dropped, the enclosed area was swept five times with a
6.5_ ama mesh seine. This was followed eith a series of three sweeps with a
1.0 mm mesh seine. - Two replicates were cdlected on each sampling date.

Four creeks were sampled with a 3.05 meter otter trawl constructed of 3.8 cm
mesh in the body,1.3 ce mesh in the cod end, wie a cod end liner of 3.2 aus
mesh nylon. Seven saspies were collected at each site. The net was released
from a moving boat, and dragged along the bottom for 2 minutes (per haul).

A bite crab tagging / recapture study was conducted during a 16 week period from
Septaber through December 1983. A total of 120 plastic coated standard wire.-

- mesh crab traps were set and . retrieved weekly along four transects,
E ' designated A through D, within the study area. Each transect consisted of 30
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individual traps, which were evenly spaced into six groups containing five
traps each. Each group of five traps along a transect was designated as an
individual station (Figure 9.1-2).

Each individual crab tra p was baited with shad. Tra ps were retrieved,
emptied, and reset every 7 days, at which time all healthy viable blue crabs
were tagged and released. To avoid tag loss due to molting or death, only
mature healthy female crabs and healthy male crabs larger than 127 en carapace
width were tagged. Tags were fastened to the carapace of the blue crab with
40 pound test monel. The tags were sequentially numbered and contained
information pertinent to how the tag was to be returned. The tag msaber ,
date, and location of capture, carapace width to the nearest millimeter, sex,
and general appearance of each tagged crab were recorded. Crabs were released
approximately 200 m from the point of capture. When previously tagged crabs
were recaptured, the tag number, sex, carapace width, Me, time, and location
of recapture were recorded and the crab was then released.

In addition to tagged blue crabs, any stone crabs (Menippe mercenaria) which
were captured, as well as any blue crabs which could not be tagged, were
measured for carapace width, sex was noted, and the specimens released.

To supplement the number of blue crabs tagged, all blue crabs impinged on the
travelling screens during a 24 hr period were collected once weekly during the
tagging study. The dates and times of collection were designated to corres-
pond with the regular impingement sampling schedule. During this time, all
viable blue crabs were placed in a divided water table. At the end of a
minimum 24 hr holding period, each healthy crab was removed and tagged in the
same manner as described previously. All blue crabs, dead or alive, were also
measured for carapace width and total weight for the impingest.nt study. The
total number of crabs held, as well as percent mortality, were recorded.
Tagged impinged crabs were then divided randomly into three equal groups and
transported to three predetermined release points within the study area.
These release points were designated as Stations E, F, and G (Figure 9.1-2).

Along with the field work, an e xtensive public notification program was
initiated in cooperation with the Florida Department of Natural Resources
(FDNR). Notices of the tagging project were sent to local licensed commercial
crabbers , bait shops , docks, and processing houses in an attempt to enhance
the number of tag returns. Included in this notification was a description of
the study and the tags used, and the announcement of a nominal reward for tag
returns with desired information. FDNR coordinated the tag returns to provide
consistency with their statewide program.

.

9.1.2 Laboratory Analysis

All fish and macroinvertebrates .were ident ified , counted, and weighed by
s pecies . Identifications were made utilizing standard literature sources and
NHL's reference collection. Nomenclature of fishes followed that established
by the American Fisheries Society. Taxonomy was based on external
characteristics as given in major taxonomic keys. A voucher specimen for each
species was retained. The identifications of any questionable specimens were
verified by external taxonomic specialists. A reference collection of all
taxonomically confirmed species was maintained.
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- In addition to the general analyses, selected impor tan?. organisms were
O' examined in detail and analyzed. for length-weight relations hips , overt

parasites, and disease. Additionally, certain species were analyzed for sex,
reproductive condition, fecundity, and age as shown in Table 9.1-1.

Twenty-five individuals from each of the nine selected important species
obtained. by beach seining and trawling in each experimental (north of the
intake canal) or control (south of the canal) area during each month were
examined for obvious instances of parasitism and disease. External sexual
characteristics were noted. Each species was also sexed internally, their
stages of maturity recorded, and their reproductive condition examined. The
latter was reported following standard classifications: immature, nature,
ripe / gravid, or spent. Fecundity of ripe or gravid fish was determined by the
gravinetric method. Age was determined using otoliths or_ scales for fish
species subjected to fecundity analyses. Analyses were performed for each
month of the study. Sex and reproductive state (e.g., gravid, egg-bearing) of
important sacroinvertebrates were recorded where possible.

O

.
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TABLE 9.1-1

DETAILED STUDIES OF SELECTED IMPORTANT ORGANISMS

Reproductive Length- Disease andSpecies Sex Condition Fecundity Age Width Parasites

Polka-dot batfish X X X X

Pigfish X X X X X X

Pinfish X X X X X X

Silver perch X X X X X X

Spotted seatrout I X X X X X
,

1

Spot X X X X X X

Red drum X X X X X X
'

Striped mullet X X X X X X

,
Bay anchovy X X X X X X

!

I Blue crab X X
i

| Stone crab X X
!

) Pink shrimp I

,

1

i
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9.2 RESULTS

- Fish and invertebrate numbers and biomass have been provided in quarterly'

reports by gear type, month, and station. Summary tables for SIO are provided
in Appendix VII.. In general, numbers were small, although occasional large
collections did occur. As a result, one or two samples have a large effect on,

total values. Quantitative analyses which can be performed are limited. The
following sections report the results of fisheries sampling by gear type.

9.2.1 Trawl

The, trawls captured a total of 98 species of fish and 108 species of inverte-
brates. . The total catch of fish varied seasonally with lowest numbers in
January and February (see Figure 9.2-1). The peak ntsaber at any one station4

. occurred in May (Station T9), but similarly high densities occurred in April,
June, July, and August (Table 9.2-1) . Highest densities at all stations
occurred in late spring and s tmuser .(May, August, Se ptember, June).
Invertebrate densities followed a similar seasonal pattern although low
densities found in December and January continued through June, and then
increased to a peak in July and August.

Fish biomass followed the same general seasonal pattern seen in the density
data (see Figure 9.2-2). Invertebrate biomass was lowest from December;

'

through February, however, peak values occurred f rom March through May rather
than in sinnser.

The variability in the data associated with capturing a school of fish can
~O. efffectively mask patterns of distribution. For example, trawling in April at

'

<
- . Station T4 yielded 502 spot which was 91 percent of the catch at the station-

and 38 percent of the catch at all stations. At the same time, sosse general
patterns do appear consistently f rom month to month. Comparisons among tran-
sects (northern, TI-3, central, T4-6, southern, T7-9) indicate the lowest

".

densities of both fish and invertebrates along the central transect (see
Tables 9.2-2 and 3). The transects to the north and south had similar nisabers
nyerall . Highest numbers of fish were collected to the north in 1983 and to
the south in 1984. Ntabers of invertebrates were consistently higher to the
south. Fish biomass was highest to the south except in the fall. Based on
average fish weights , the larger fish were collected along the central or
southern transects.

'

Within transects , distributional trende very from month to month, but to the
north, Stations T1 or T2 generally had the highest numbers and T3 the lowest.
On the central transect, the variation was similar with highest densities
inshore at Station T4 and lowest offshore at Station T6. To the south, the
offshore station (T9) frequently had the highest nimbers and the central
station (T8) had the lowest.

Diversity (Shannon-Weaver) evenness (af ter Fielou 1975) and richness (number
of species) were calculated for each trawl station in each sampling month. A
summary table is included in Appendix VII (Table VII-23). Comparing across
transects, richness was often lower along the , central trans ect and was
considerably higher along the southern . transect in 1984. Evenness was

- slightly higher on the central transect in the winter and spring. Diversity
.

was generally similar on all three transects. During 1983, diversity within-
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transects increased with distance offshore along the north and central
transects. Evenness and richness also increased offshore. Along the southern

trans ec t , diversity was highest inshore until April 1984 at which time the
offshore station was most diverse. Evenness was frequently highest at T8 and
richness was highest at T7 or T9.

In addition to evaluating population parameters for trawl data, total density
and biomass, the data for each SIO were summarized (see Appendix VII,
Tables VII-1 to 22). Several species were captured in very low numbers
precluding detailed evaluation of their distributions; these included squid,
stone crab, and polka-dot bat fis h. Blue crab occurred in low numbers but
peaked in April and May; they were most consistently found at T1 and T2.
Spotted seatrout numbers were-also low, peaked in May and concentrated at TI-3
and TS. Bay anchovy were rarely collected in trawls; ntsabers peaked in the
summer with most anchovies taken at Stations T1-4.

Other SIO were collected in greater numbers. Spot was present throughout the
year with highest numbers in spring and summer at Stations T1-4. Based on
biomass values, the smaller specimens were inshore at Station T1 and T4 and
the lar gest spot were at Station T3. Pigfish were collected primarily in

spring and summer, but their concentration was to the south. Pinfish occurred
at about the same time, and they were also collected primarily at the southern
st ations . Moderate numbers of pinfish were also taken at Stations T1 and T2.

Silver perch were most common in stesser and f all with the highest densities
inshore at Stations T1, T2, and T7. Based on average weight comparisons, the
smaller specimens were found at these stations. Pink shrimp were taken
throughout the program with highest densities occurring in the sismaer.
Numbers were higher inshore at that time but showed considerable variation at
other times.

9.2.2 Seine

Seine collections yielded 49 species of fish and 15 species of invertebrates.
! Figure 9.2-1 provides a stammary by month of the total atmaber of fish
| collec ted . In general,-the seines sampled a limited ntsaber of species, and of
! the species collected, many occurred in small ntenbers. Invertebrates were

rare except at Station S1 in February when several species of shrimp common in
grassbed habitats were collected (see Table 9.2-1). Fish captured in large
ntsabers were usually juveniles of schooling species. Large utsabers were taken
in March at Station S1 (clopeids, spot) and S2 (clupeids), in February at
Station S1 (spot), and in September at Station S2 (bay anchovy). Excluding
these particularly large catches, lowest densities occurred from November
through April and the highest in June and July. No clear pattern of
distribution emerged. Station S2 did have the lowest density and biomass seen
at the site in any given month over half of the time, but values at other

| stations were rarely much higher. The highest density per sampling date
( occurs most frequently at Station St.

Diversity, evenness , and richness (see Appendix VII, Table VII-46) were very
!. variable, both across st ations and month to month. Diversity remained
! relatively high at S4 and tended to be highest at Station S1 or S4. Lowest

values in winter were at Station S2. Richness was highest in winter at
Station S4 and in spring at Station S1. -

.
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1

SIO information ' from sei s is very limited (Tables VII-24 to 45) . Stone
crab, pink shrimp, red drus, and pigfish were collected only on one date.
Silver perch were collected twice. Small numbers of batfish were collected
over 5 monche; all but one occurred at Station St. Low numbers of blue crabs
were found at all stations over 8 months.

,

1

Spot were collected mostly in February and March with highest numbers at
1 Station S1. Pinfish were also collected in highest numbers in February and

March at Station St. Bay anchovy were collected in all months except January,
February, and April. The station at which the maximum density occurred varied,

j over time but was most of ten S2. Striped mullet occurred in varying numbers,
mostly f rom August through February. Only four specimens were collected at

,

; Station S2. '

9.2.3 Drop Net

Drop nets emple primarily small, shallow water inhabitants and species which
i move into shallow areas with the tide. Drop net collections contained 42

species .of fish and 24 species of invertebrates. Nebers of organitas were!

generally low and variable (see Figure 9.2-1). Highest nasbers were
collected in February, November, October, and September (see Table 9.2-1).

- Lowest numbers occurred in December and January. The nasber of fish caught at
Station D1 generally exceeded the number at Station D2, except in June ,

; August, January, and December. Fish bicanass was also usually higher at
Station D1; exceptions were in July, April, and March when biomass was greater
at Station D2. In contrast, more invertebrates were coneistently taken at D2.,

Biomass of invertebrates was also generally higher at Station D2.1

Diversity at drop net stations was highest at D2 in 10 of 12 months-
,

(Table VII-67) . Diversity was louer at -Station D1 in the spring despite
~

higher richaese. Evenness was correspondingly lower. Richness was generally 1

higher at D2.

Selected species were uncommon in drop net collections (see Tables VII-47 to
66). Sestrout ud bay anchovy were taken ' only at Station D1. Mullet,

hatfish, and silver perch were collected only at Station D2. Of the specisa
collected.at both stations, . spot occurred in larger nusbers at Station DI and
pigfish and pink. shrimp were mostly at Stacion D2. Finfish and blue crabs
were about evenly distributed.

i 9.2.4 Creek Trawl

Given the locations and conditions easpled, this gear sampled organisms
moving in and out of the creeks on a relatively high tide. Forty-three
species of fish and 27 species of invertebrates were collected. Juvenile fish
predominatml. The largest nimbers of fish were collected from January through
May with the peak in March (see Figure 9.2-1). Invertebrate numbers vers
highest from November through March (Table 9.2-1). Fish biomass was highet
in the spring; a secondary peak occurred in November.

'

Fish densities tended to be lowest at Station TC4 and at Scation TC1. Peak
'

densities tended to be at Station TC2. The sese pattern was observed for the

O' invertebrates collected.
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Diversity i. creek trawl samples was almost always higher at TC4 or TC1 and
lowest rt TC2 (see Table VII-86). Evenness tended to be lowest at TC2 or TC3.
Richnese increased at TC2 in the fall and early winter; in the spring, highest
richners was at TC1 or TC2.

Mullet, spotted seatrout, pigfish, and bay anchovy were collected in small
numbers (see Tables VII-68 to 85). Silver perch were generally rare but a
large number were collected in May at Station TC1. Pink shrimp we e taken at
all stations over all months with the largest numbers collected at
Station TC2. Blue crabe showed similar seasonal and s patial patterns;
numbers were slightly higher at TC1. Spot were collected in only 5 months but
in relatively high numbers. Peak numbers were in February and March at
Stations ICI and TC2. Pinfish was the most commonly collected SIO with
highest numbtes f rom February through May, at Station TC2. These peak values
were made up of small fish which began to appear in January. Average weight
continued to increase through May.

9.2.5 Crab Traps

During the 4 months of trapping, 7294 blue crabs and 6251 stone crabs were
captured (Table 9.2-4). Of the blue crabs, 6123 were collected in crab trape,
tagged, and released. An additional 220 crabs were impinged, tagged, and
releas ed. These results and subsequent analys es utilize collection data
without correction for Catch For Unit Effort (CPUE). CPUE by station and week
of sampling was reviewed and evaluated statistically, but the results and
conciusicos described below and displayed in subsequent tables were
vnchanged.

Only about 17 percent of the blue crab captures occurred in September and
October. At the sase time, 43 percent of the stone crabs were caught

(Table 9.2-5). In general, blue cran were captured in larger numbers inshora
on all four transects. In September and October, Stations A1, B1, C1, D1, and
D2 accounted for about 73 percent of the catch. Numbers generally decreased
at statiens toward the offshore end of each trans ect. Stone crabs were
concentrated toward the offshore end and center of the transects. Densities
along Transect B were somewhat more homogeneous in having cmparable numbers
of stone crabs at 31-3 and B6, but the larscat numbers were at B4 and B5.

In Novesber and December, stone crabe maintained the pattern of largest
numbers offshore and in the center of the transects (see Table 9.2-6). Blue
crabe continued to be caught in large numbers at the inshore stations, but
similar numbers were taken at C.A first four station # on each trans ect
indicating an increase in densities 4-7 kas offshore.

Highest numbers of blue crald were traged at Transect D throughout the study.
Transact A yielded the next highest ntenber. Transects B and C had similar
numbers, with B yielding siishcly more overall. Stone crabs were most
abundant at Transact 3 and least abundant at Transect D.

Data from crab traps were also evaluated in terms of sex and carapace size.
Overall, stone crabe were 65 percent males, the percentage lower in November
and December (61 percent) moared to. September and October (70 percent) (see
Tables 9.2-7 to 9.2-10). The distribution along a trans ect is similar for
both semes; male stone ersbe were collected in higher numbers along g
Transects A and B while females were least dense on Transect A. At almost all W
stations, feales were smaller than males.

9-7
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The blue crabs collected were about 74 percent females. In September and
.

October, however, only about 48 percent were females. The population in November'

and December was about 79 percent females. Both males and females were most
dense inshore in September and October. Later, the males contined to be most
dense _ inshore while females occurred in larger numbers toward the center of the
transects. Highest numbers of both males and females were at Transect D, Icwect
numbers were at Transects B and C. Female blue crabs were generally larger than
males, but no pattern of distribution based on size was apparent.

Immature blue crabs were not collected in Septenber but then appeared in
it. creasing numbers through December. They made up less than 4 percent of the
catch. Parasitized specimens were also taken in increasing numbers each month
and represented 3 percent of the blue crabs collected. Parasitized specimens
averaged 110.5 mm.

A total of 3422 tagged blue crabs were recaptured. One hundred thirty-three
crabs were recaptured initially by MML; of these, 68 were recaptured more than
once. Most of these multiple captures involve only a se::ond recaptare although
one crab was taken four times. The number of crabs recaptured represented 544

percent of the tagged crabs; 96 percent of the recaptu-es were from fishermen
I while 4 percent were taken by MML crab traps. Of all the recaptures, about 67

percent came from Crystal Bay. Of the Crystal Bay recaptures, about 79 percent.

I were females.
;

Numbers of crabs recaptured ir. Crystal Bay are shown by release location in Table4

i 9.2-11. The table records multiple recaptures in terms of both the original
i release station and the secondary release point for each recapture. The
! recapture location numbers refer to grid elements as shown in Figure 9.2-3. For
: recaptures reported by fishermen, locattons are approximated based on information
j reported with the tag return, conversations with fishermen, and field

observations. Data on recaptures are also presented by sex, (Tables 9.2-12 and *4

9.2-13) but males are relatively few in number and the pattern of recaptures is
similar for both sexes. Thus results are discussed in terms of total numbers,

: Comparing recaptures by transects provides the best indication of local
north-south movement. Crabs released on Transect A are recaptured primarily on,

Transect A (39 percent) or Transect B (44 percent). F.ecaptures after release on.
' Transect B were mostly (71 percent) on Transact B, recaptures from Transect C
, were either on Transect C (38 percent) or Transect D (54 percent), and those from

1

I Tr anet.ct D were recaptured along Transect D (80 percent). The latter value is
'

biased by the lack of traps further north. The data do indicate a movement of
,

; crabs to the north from all transects but particularly from A and C with more
I limited numbers rel';ased on Transect B being recaptured on C or D. There is also

some movument to the south from Transects B, C, and D.

Within each transect, there was some east-west movement indicated. Crabs;

t released at inshore stations, e.g., A1, B1, B2, D1, and D2, were often found
i further offshore. Crabs released at central stations, e.g. , A4, 84, D3, and D4,
f tended to be tr. captured inshore.
|

: 'In Table 9.2-14, the release and recapture data is presented in terms of the
average time between the two events in order to consider rate of movement. The'

i times are highly variable, and the variation in number of crabs recaptured
requires careful interpretation. For crabs released at a point on a given
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transect, recaptures occur more quickly on the same transect than on other
trans ect i. On Transect A, recaptures on Transects C or D occur over the smas

ranga of average times as recaptures on Transect B. It is possible, using
wiighted averages for recaptures on the four transects, to define the time
from release along Transect A until recapture es increasing with distance
north: Transact A (22.5 days), Transect B (29.1 days), Traeaect C
(34.1 ' days), aad Transact D (36.0 days).

In addition to recaptures in Crystal Bay, recaptures were recorded north and
south. Table 9.2-15 provides a suussary of the ntambers of crabs recaptured at
various locations. The southern section of Crystal Bay accounted for only 0.5
percent of the recaptures. About 27 percent of the total recaptures were from
Waccasasce Bay and less than 6 percent from further north. As would be
expec t ad , releases from northern trans ects in Crystal Bay accounted for
h*gher nianbers of recaptures to the north. Recaptures to the south case
mostly from Transects A and B. Malas accounted for all but one of the crabs
recaptured o the south but only about 5 ;.ercent of the crabe moving north.

Average time between release and recapture is provided in Table 9.2-16. In

general, crabs were recaptured most quickly in Crystal Bay with the time span
increasing with distance from Crystal Bay. Maximum times occurred with ci. abs
recaptured near Apelachicola River (about 225 Pu NW). Crabs recaptured to the
south (10 Ins) had unexpectedly high times , similar to times seen about 200 km
northwest.

Over 900 crabe were recaptured in Waccasassa Bay. A comparison was made of1

recapture times in Waccasassa Bay and r61 ease stations along Transects B and
C. For each comparably located station, the time to recapture is less from
Trarsact 5 than Transect C. Comparing Transects D and B, three of the
comparable stations on B have shorter times until recapture in Waccasases Bay.
Crabs from Transect A take longer than crabs from B but sometimes more and
sometimes less time than crabs from C and D. Comparing weighted average times
by transact indicates the shortest recapture time from Transect B (43.8 days)
aud the longest time from Transect C (52 days). The average time from
Transect D (45 daye) is similar to that from Transect B but lower than from
Transact A '(49.7 dLys).

9.2.6 Special Studies of SIO

Evidence of dis ease or parasitism was encountered in only two s pecies .
Fif ty-seven batfish, all with an intestinal naastode, were collected and'

sacculinid parasites were f ound on 76 blue crabe of 422 collected. All but
one batfish was from trawl collections, the largest number occurred at
Station T7, and parasitised fish were taken in 10 of the 12 collections.
Almost 72 percent of the parasitized batfish were collected in the control
area. All but two of the blue crabs re ported were also from trawl
coilections, the largest number were taken ac Station T9, and they occurred in
all months with higher numbers in April and May. Is other gear, only 2 of 115
crabs were parasitized. In the trawls, a significantly greater percentage of
parasitized etabs occurred in the thermal area (56 percent) compared to the
control area (44 percent). This pattern was reversed only in the spring
(control, 63 percent; thermal, 37 percent).

O

9-9 ,

1-



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

<

s

Gravid females of only three species were collected and analyzed; all were
.less than 1 year old. Three pigfish were collected in March 1984 at-.

'

: Stations T7 and T9. Fecundity ranged f rom 17302 to 28160 (average 21660) eggs
per female. Nine bay anchovies were found to have 1173 to 4387 (average 2290)4

eggs per female. One specimen was taken in June 1983 at Station T4, three
were collected in March 1984 at Stations T1 and T2, and the remainder were at i

Stations T7 and T8 in April. Eleven silver perch ranged from 17920-147050.

(average 48140) egge per female. All were collected in March at Stations T1
and T4 or in April at Stations T1, T4, T8. While the numbers involved are too

p small to warrant quantitative analysis, it can be noted that the March
occurrence of silver perch and bay anchovy was at stations closest to the
thermal'. discharge.

The . SIO collected for special studies were analysed for several othe-
permeters to identify possible differences between theriaal and control
areas. . For these analyses , thermal stations were defined as T1, T2, T4, S2,
S3, .D1, TC1, and TC2. These were compared to fish collected at Stations '17,
T8, T9, S4, D2, TC3, and TC4.

.A,ge_

Each SIO vss evaluated by age class in each month of the study. The number of
specimens was generally small and variable. Bay anchovy were all first year
fis h. In all months when they were found only in one area (July, September,
November, January, February), the fish were in the thermal area. In Mare? and
April higher numbers occurred at control stations while in May, August, and
October, nubers were higher at . thermal s t ations . Pigfish were 0-3 ye.sr

.

classes; ~ older fish were generally found at the control stations. Young-
of-the-year. were also most cwsonly at control stations.

Pinfish were of the 0 or 1 year classes. Numbers of young fish were highest
at control stations except in early susmer when comparable ntsabers were
collected in both areas.- Older specimens were . more common at control
stations. Silver perch ware 0,1, or 2 year classes; young fish occurred in
higher numbers at the thermal stations throughout the year. Spotted seatrout
were 0,1, or 3 year classes but fish for which age was determined were too
uncom an to consider distribution. One spot was in its second year; all
others were young-of-the- ~ year. Numbers were either equal in both areas
(November, February, March, April, May) or higher at thernal stations. Mullet
were 0,1, or 2 year classes, but generally occurred in low numbers in one
area or the other. Only two red drum were collected; both were age 1.

Sex 1
1

Each SIO for which sex was determined was considered in terms of tutal nebers i

at thermal or at control stations. Results are shown in Table 9.2-17. The I
ratio of f anales to males was higher - in the thermal area compared to the
control area for bay anchovy, batfish, silver perch, and pink shriep. The
ratio was lower for pigfish, pinfish, seatrout, avliet, and blue crab.

Reproductive Condition

O.
The reproductive condition of specimens analysed for each SIO was considered
in teras of total nisabers in control and thennal areas. Most species were
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either not collected in comparable conditions in both areas or were collected
in similar ntanbers in both areas. Inanature specimens found in larger numbers
at thermal stations included bay anchovy, silver perch, spotted seatrout,
spot, pink shrimp, and blue crabs. Inanature batfish, pigfish, and pinfish
were more consnon in control areas. Numbers of mature pinfish were higher in
the control area. Mature bay anchovies had higher numbers in the thermal
area.

Only bay anchovies , pigfis h, pinfie h, and silver perch were found in
significant numbers for any condition other than inanature. More mature silver
perch tended to be collected in the thermal area; pinfish and pigfish were the
reverse. Anchovies in all conditions were either in similar ntsnbers in both
areas or in higher numbers in the thermal area.

Length-Weight

The length-weight and condition inde x data were available in suf ficient
abundance for analysis of six species: bay anchovy, batfish, pigfish,
pinfish, silver perch, and spot. The analysis examined differences in length-
weight and condition f actor by sex, season, and location (thermal vs control).
The analysis is a regression of log of weight on log of length using one of the
above factors as a covariate.

The analysis of the effect of sex on the length-weight relationship indicated
that significant differences existed only for silver perch. Silver perch

females have a greater rate of increase in weight by length (slope) than male
silver perch. O
In the analysis of the effects of season on the length-weight relationship a
separate seasonal analysis was conducted for each sex for silver perch and for
all specimens of the other five species. These tests revealed diff erences in
log weight vs log length slopes for four species. For bay anchovy, the fall
and spring specimens had a lower slope than s tmuner and winter collected
s pecimens . Mean size also differs with season with the smaller specimens
being collected in the stunner. Sununer collected pinfish were large in size
and had a weight-length slope greater than all other seasons. Fall collected
pinfish were also large in size and had significantly greater slope than
winter and spring collected specimens. Silver perch females were signifi-
cantly smaller in the sunener, but the larger spring specimens had a lowe.r
weight-length slope than specimens collected at other times of the year. Spot
collected in the spring, while moderate in size, had weight-length slope
significantly greater than specimens collected at other times of the year.

In the analysis of the effects of thermal vs control areas, four species
displayed significant differences. In spring and f all, bay anchovy in the
thermal area had a significantly lower weight-length slope than thos e
collected in the control area. Spot collected in sunener, f all, and winter
showed the same pattern, but significantly larger specimens were collected in
the thermal area. Female silver perch collected in stmaner, f all, and winter

significantly greater weight-length slope thanin the thermal area had a
specimens collected in the control area. Pigfish showed the same pattern and
were significantly smaller in size in the thermal area.

O

9-11

'
. _ _ _ _ _ _ _ _



._

Reference for 9.2

Pielou, E. C. 1975. Ecological Diversity. John Wiley and Sons, New York.
165 pp.

.

O

.

I

O .

_

9-12

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



TABLE 9.2-1
,

;Y FISHERIES SAMPLING DATA
'

NIMBERS OF FISH (F) AND INVERTEBRATES (I)

Sampling Gear
Trawl Seine Creek Trawl Drop Net,

Month F I F I F I F I*

^
- - 190 379,. *1 June 1742 625 1342 4

444 172 151 501*:l"- July 1277 2005 1084 -

4 . August 2130 1834 559 13 334 129 42 79

October
,

1912 989 2047 1 314 117 410 -September
1004 455 576 3 233 79 449 122

% November 679 392 108 3 555 354 533 1021
!*' December 554 269~ 36 26 80 807 28 292

. January 121 605 67 2 788 2665 40 42'

February 435 855 2898 147 1644 889 1418 6'

Mar ch 1033 890 9846 7 3575 386 76 1

April 1304 774 75 13 636 125 136 -

hay 2448 449 1028 10 1489 326 56 -

O

.

'%

k.

,j :. A ~
o,

,i

+

.)
'

*
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TABLE 9.2-2

NIMBER OF FISH COLLECTED BY TRAWL

Month
Location J J A S O N D J F M A M

Northern Transect s .

T1 540 375 362 369 83 60 74 8 96 335 96 318
T2 327 226 475 377 201 139 112 25 52 41 68 311
T3- 62 121 139 191 86 109 17 l 25 24 33 280

.-Transect Total 929 722 976 937 370 308 203 40 173 400 197 909 6164

Central Transect:

T4 82 28 67 197 105 92 169 15 25 40 551 103
T5 49 61 158 144 59 29 58 8 13 23 20 154
T6 19 24 68 41 26 21 24 6 18 19 37 107

Transect Total 150 113 293 382 190 142 251 29 56 82 608 364 2660

Southern Transects

- T7 145 .97 215 155 111 99 12 17 89 152 358 249
T8 46 31 231 49 140 59 72 16 56 64 61 156

- ~

T9 472 314 415 389 193 71 16 M 61 335 80 770
|^

Transect Total- 663 442 861 593 444 229 100 52 206 551 4 99 1175 5815

f

.
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TABLE 9.2-3

NUMBER OF INVERTEBRATES COLLECTED BY TRAWL

Mont h
Location J J A S O N D J F M A M

Northern Transect:

T1 72 489 217 1 66 25 30 31 45 127 50 36 36

T2 88 186 264 85 28 24 18 73 92 129 132 74

T3 40 409 120 40 28 16 13 28 41 89 79 48

Tr;nsect Total 200 1084 601 291 81 70 62 146 260 268 247 158 3468

Centrol Transect:

T4 30 214 108 75 39 28 4 4 20 92 102 20

.T5 47 164 73 25 23 15 25 17 27 26 41 42
T6 13 99- 76 30 29 16 33 22 ,27 13 22 12

Tr22:ect Total 90 477 257 130 91 59 62 43 74 131 165 74 1653

S:uthern Transect:

T7 77 165 24 8 145 86 137 13 83 249 216 204 45

T8 40- 41 218 56 67 19 56 99 92 69 34 25

T9 218 238 510 367 130 107 76 234 180 206 104 147

Ter:ect Total 335 444 976 568 283 263 145 416 521 491 362 217 5021

.
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TA8LE'9.2-4

NUMBER AM) AVERAGE WIDTH OF CRASS TRAPPED

FROM SEPTE8SER 1983 THROUGH JANUARY 2 1984.

BLUE CRAS STONE CRA8
STATION NUMBER WIDTH (IIII) NUMBER WIDTH (MBI)

l
1

At 742 142.9 11 79.8
| A2 333 144.2 252 80.7

A3' 325 148.5 368' 80.3
A4 462 149.7 271 82.2 lA5 63 153.2 362 82.8.

A6 <58 149.9 295 84.5 |81 533 146.1 238 89.9 '

82 370 149.8 287 79.1
83 312 147.6 288 79.3
84 209 149.1 -409 81.t
85 900 147.8 464 81.6
86 0 382 80.6.

C1 351 140.5 ' .144 78.3 |C2 174 148.3 175 76.5 '

C3 435 149.4 185 78.3 |
C4 224 151.3 276 79.7
C5 til 145.5 332 79.4
C6 50 153.2 340 81.3
Of 574 152.8 6 82.7
02 765 152.5 17 81.1
D3' 605 848.2 148 79.2,

! D4 378 148.3 246 79.9
05 95 148.2 344 80.1

;D6 .25 153.3 411 79.7 '

9

_ _ . _ _ _ _ _ _ -_ _ _ _ . _ _ _ _ _ -_ - '' ' ' ' ' ' ' ' '
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TABLE 9.2-5

NUMBER AND AVERAGE WIDTH OF CRABS TRAPPED

THROUGH DCTOBER 31, 1983

BLUE CRAB STONE CRABSTATION NUMBER WIDTH (MM) NUMBER WIDTH (MM)

A1 228 141.6 2 84.5A2. 56 138.9 97 79.7A3 23 142.3 131 80.7A4 25 140.2 123 82.2A5 3 141.7 127 85.6A6 'O , 92 87.4B1 147 149.8 185 82.3B2 28 148.7 115 77.7B3 14 148.0 144 78.784 15 154.0 223 88.5B5 4 150.8 240 83.1B6 0 105 81.8C1 119 137.2 74 78.0C2 23 146.7 56 77.5C3 30 151.1 107 79.3C4 26 148.2 161 80.4C5 13 150.7 117 79.8C6 5 147.6 164 83.6D1 281 153.8 1 70.0D2 182 146.0 9 82.403 38 145.1 107 78.8D4 13 160.9 122 80.9,

D5 5 163.8 132 80.4D6 4 148.8 106 80.6

.

e

e O G
-- - ---- -- - -- - - - - - - -
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TABLE 9.2-6 '

NUMBER Ale AVERAGE WIDTH OF crass TRAPPED

FROM NOVEMBER 1 1983 THROUGH JANUARY 2, 1984

SLUE CRA8 STONE CRAS
STATION NUMBER WIDTH (MM) NUMBER WIDTH (MM)

At 514 143.4 9 78.8
A2 277 145.2 155 88.3'
A3 302 148.9 231 80.t
44 437 150.2 148 - 82.3
AS 60 153.8 235 89.3
AG ~58 149.9 - 203 83.2
81 386 144.8 123 81.6
82 342 149.9 172 80.0 i
83 298 147.6 144 80.0 |

. 84 194 148.7 186 80.7
85 96 -147.6 224 79.9
86 0 . 277 80.1 ;
C1 232 142.1 70 78.6 '

C2 151 148.6 119 76.0
C3 405 149.3 78 76.9
C4 198 151 7 115 78.8
C5 98 144.9 215 79.1

| C6 45 153.9 176 79.2
Dt 363 152.3 5- 85.2 |
D2 583 154.5 8 79.6
D3 567 148.4 41 80.2
D4 365 147.8 124 79.0
D5 90 147.3 212 79.9
D6 21 154.1 305 79.4

__ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 9.2-7

NUMBER AND AVERAGE WIDTH OF FEMALE CRA8S TRAPPED

THROUGH OCTOBER 31, 1983

BLUE CRA8 STONE CRAB
STATION NUMBER WIDTH (MM) NUMdER WIDTH (MM)

At 105 145.6 1 90.0
A2 30 144.9 4 74.8
A3 16 143.1 18 74.7
A4 13 150.5 21 75.0
A5 2 154.0 12 76.9
A6 0 3 75.0
81 67 159.8 8 78.3
82 12 161.6 46 73.7
83 9 156.6 64 77.3
84 14 154.8 52 74.1
85 4 150.8 63 77.3
86 0 7 81.4
C1 40 142.8 19 75.5

aC2 15 142.7 27 78.1
C3 18 15GL . 4 51 76.5
C4 24 149.5 66 75.9
C5 11 156.1 41 75.4
C6 5 147.6 28 78.2.
D1 29 146.3 O
D2 66 157.7 2 86.0
D3 23 154.0 73 77.2
D4 8 159.1 61 78.0
D5 4 165.3 61 77.0
DG 4 148.8 46 77.t

.

O O O
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.TA8LE 9.2-8
*

.

NUeWER A8e AVERAGE WIDTH OF MALE CRA85 TRAPPED

THROUGH DCTDSER 31 1983

-SLUE CRAS STONE CRA8
STATION NLeBIBE R . WIDTH (ISBI) NUeWER WIDTH (80BS)

At 107 149.4 1 79.0
A2 23 133.6 93 79.9
43 7- 140.4 '913 81.6
A4 9f 130.5 102 h3.7
A5 -1 117.0 115 86.5
A6 0 . 89 87.8
81 71 143.5 99 82.6'
82 14 142.7 69 80.4
83 5 132.6 80 79.8
84 1 143.0 171 83.8
85 0 177 85.2
-86 0 . 98 85.8

C1 58 143.9 52 79.3
C2 8 154.0 26 77.5-
C3 18 144.2 45 83.7
C4 2 132.5 77 84.1
C5 2 128.0 63 83.0
C6 0 111 85.0
Dt 181 155.3 1 70.0
D2 70 144.7 7 81.4
D3 to . 141.6 -34 82.2
D4 4 166.8 61 83.8
D5 t 158.0 71 83.2
D6 0 . 60 83.3

.

e

_ __ ___ _. _ _ . . . _ . . _ _ _
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TABLE 9.2-9

NUM8ER AND AVERAGE WIDTH OF FEMALE CRABS TRAPPED

FROM NOVEMBER 1 1983 THROUGO dANUARY 2 1984

BLUE CRAB STONE CRAB
STATION NUMBER WIDTH (MM) NUMBER WIDTH (MM)

At 212 157.6 1 89.0
A2 185 153.8 25 79.7
A3 251 152.4 58 76.8
A4 409 151.0 56 76.9
A5 57 155.5 84 76.1
AG 54 151.4 69 77.1
81 192 155.8 15 81.9
82 373 155.4 49 76.2
B3 264 150.3 59 78.2
84 186 149.7 72 76.8
85 38 151.0 113 77.7
B6 0 92 76.7
C1 95 151.9 8 79.6
C2 104 152.4 46 74.3
C3 365 151.6 43 75.7
C4 184 153.2 56 76.1
C5 78 149.1 117 77.0
C6 40 157.8 86 75.4
D1 64 162.6 O
D2 411 160.6 6 77.5
D3 496 151.2

*

64 75.7
26 81.5

D4 335 149.8
05 84 148.8 98 75.6
D6 19 155.0 147 78.4

O O O
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TASLE 9.2-14

AVERAGE TIseE StilfEEN RELEASE A8G RECAPTURE IN DAYS

RELEASE LOCATION
RECAPTURE .

LOCATION At A2 A3 A4 .AS .A6 St 32 33 S4 35 36 C1 C2 C3 C4 C5 C6 D1 D2 D3 D4 05 06 E F G

Of 40 42 . . 40 35 24 . 78 36 . 43 39 40 39 28 49. .
. . ,03 . . 102 . . . . . S . . 45 . 28 . . . . . 16.
. . .

04 . 36 . 14 . . . . .14 46 . . . . 4 15 . . . 11 6 8 . . . .05 26 $3 10 26 69 39 30 16 22 17 50 . 37 24 22 23 27 20 29 25 22 19 30 60 10 18 .06 45 to 46 . 26 16 37 23 18 . 54 34 22 20 20 34 46 26 21 28 17 . IS 34. .

07 SS . . 45 58 . . 21 36 32 . 63 . 25 22 24 -33 96. . . .
. . . .OS . . . 14 . 36 15 22 8 17 . 18 24 22 7 . 14 5 9. . . . .

09
. . . . Il 7 . . . . . .

. . . . _ . . . . . . . . . .
11 -21 28 19 IS IS 20 22 22 17 te 26 . 57 28 33 24 19 26 99 49 40 29 11 18 .12 . . . . . . . . . . . . . . 6 . ..13 . . 34 . . . . . 28 28 14 . . . 20 . . . . .14 . . . . 46 . . 28 14 . . . . 35 7 . . . - 2415 . . . . . . 16 14 . . . 7 7 . . 64 . 6 6 . . .

.

16 111 . 89 47 . 84 131 92 84 74 18 7 25 79 .
. . . 89 .

.

17 5 52 52 52 . . . . . 48 26 15 . 53 47 47 50 49 52 52 83 47. .

18 .
. . . . . . . . . St . . 24 48 67 49 78 48 38 63 46 6 . 10519 . . . 5 . . . . . . . . . . 13 . . . . .

*

-29 30 45 27 47 54 42 . . 19 23 . . . 103 48 . . 22 . .22 . . 101 . . . . . . . . 140 . . . . . . -23 55 13 54 32 6 ~,0 10 19 16 . 11 . . . S . . 9 . . . .24 29 27 25 27 17 34 15 ft 17 24 21 23 ft 9 63 . . 39 2425 22 10 27 25 3 17 28 17 12 to 17 . . 32 49 . . 4 25
.

26 29 18 24 21 . 17 39 13 9 14 15 . . . . . . . . . . .

.

27 23 36 37 29 12 20 22 15 41 32 24 . . 92 SS 40 . 71 . 28 . . 26 4428 46 69 25 40 149 . 69 49 . 128 128 . 51 . . . 203 . .29 64 . . . . . . . . . SO 2430 8 . . . . . 13 14 . . . . . . . .

34 . . . . G . . . . . . . .M . . . 11 . . . . . . . . . . . . . . . . . . .36 . . 1 . . . . . . . . .
. .37 19 27 25 38 . 24 . 30 22 26 24 . . . 43 82 36 . 107 . 44 1838 17 10 15 16 10 . 12

.

. . . . . . . . . 15 . 27 19 .39 20 25 104 4 23 31 20 6 19 . . . 3 . 6 . 12.

40 25 33 37 64 25 92 24 16 13 36 .

. . . . 119 59 .

.

--

_
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TABLE O.2-15

TOTAL NUMBER OF CRABS RECA'PTURED

RELEASE LOCATION

RECAPTURE LOCATION A1 A2 A3 A4 A5 AG B1 B2 B3 B4 B5 B6 C1 C2 C3 C4 C5 C6 D1 02 D3 04 05 06 E F G

SOUTH CRV57AL BAv 5 1 1 1 8 . 1 . 1

CLYSTAL BAY 274 133 130 188 27 31 208 188 138 98 51 85 48 90 37 26 7 148 167 128 59 14 7 20 19 8

WACCASASSA BAV 16 14 29 38 9 7 25 37 37 21 14 21 40 85 45 29 17 37 133 136 104 31 10 7 11 16

$UWANEE SOUND 1 1 2 4 1 . ? 1 . t 8 t 1 1 15 12 7 2 2 i

HORSESHOE COVE . 1
1 3 1 1

DEADNAN BAY . 1 1 1 . 1 2 1 . t 3 6 9 2 2 .

FENHOLLOWAY
CIVER AREA . . t t 4 3 1 1

APALACHEE BAv 2 1 1 7 1 1 5 1 . 3 1 9 7 4 3 8 7 7 5 4 3

DOG SOUpe
1 1 1 2 1

APALACHICOLA
CIVER AREA . . 1 . 1 1 1

WEST OF CAPE
SAN BLAS 1 1 1 1 3 1

O 9 9



O
R .e

* k .. M S .p. . N - -

L). w . N .
N.

. O . . .- M , - -
e

. . e N . . . MM e k
e

g . N e . . . .Q T N

@ @ M e O. . T .O N W @
,

4 e

O
. p = * m * * Ow

N M k > w 0 C.-

M M 4 > M M * N M e c.

O N W = m e O w N e M
e- , . . -

N h e e * O O e e e = >O W N T W O @ W
M. C e. w= = . .

= . w e O e M . .O M M M M e

W O M* * e. .

U M 9 W $
>
W W @ W . . . p
O U M M N

.

.
2

w . N = . . . e .U
w

- e e
O. .=

t >
3 4 M @ > N .. e a W - O> U U N g a @& O 6* *.

= w *4. d
U f4 . O N * . . Mw w U N @ N MS W = *

4

! |w * * v e g M. . .u a *g a
.

,A /, *
w , . . . . . . . .

g / - W e
V S 4

w
w s W W O. - . . . . . .s w e N M
.e a
N 2 * e- g

@ c* . . . . >
g- . N e a

s
> M A e e. k g. . . . .w a = w e O Oe . .

w N > w . . g . . M O.

.E. e a v O, M, O M
. *>

= e g . . . . N g . .

h e
. .

O g . g e . . . . . .

W 4 M W>
4

e. e, X-
. M e . . . . . .

N -
,

E E
g > = d. . . m *.

*- C a
O * I

M - - M O . . . * . .
<- . M , o g g

.RN g > = . . . . . .. N e -
.

.- , , M N . . .

8,
. . .< M N M N

i >
- -
> e
4 > w *

8 4 4 >
. < w .

s > > > > e s &. . 3 . < <s = > e w w U= . -= wU .A q w .J 4 44> 4 ers O -82 > 4 E 4E eF. @ U w .J .J w >(J .

W d w w .* & &M w
> U > 4 4> WWa U $ O es. t 4 4W 3e

1

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



TABLE 9.2-17

NIMBERS OF SIO IN THERMAL AND CONTROL AREAS

Species Male Female

Thermal control Thermal control

Bay anchovy 45 34 142 83

Polka-dot batfish 1 14 15 26

Pigfish 30 141 36 220

Pinfish 124 253 100 262

Silver perch 98 105 217 115

Spotted seatrout 6 4 5 4

Spot 239 69 213 61

Red drtan 1 1

Striped mullet 20 1 34 8

Pink shrimp 339 284 369 276

Blue crab 85 37 132 89

Stone crab 9 2 5

0

.. . . . - . . .
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f 9.3 IMPACT ASSESSmitt

The fish and invertebrate populatione sempted by fisheries gear are subject to .

direct impacts of station operation in the form of impinsement and entrain- |
*

ment. These subjects have been dealt with previously in Sectione 7.3 and 8.3. '

Indirect effects associated with the thermal discharge and the intake spoil
.

will be discussed in this section.
!

| 9.3.1 Thermal Discharge
i

The fisheries' emples contain juveniles and edults of apecies which either '.

inhabit Crystal Bay all year or migrate to and from the area. Both short-
! distance, onshore-offshore movemente and wider ranging migrations occur. I

Given the ability of these species to move and the continuing operation off '

Unite 1, 2, and 3 over several years, the empting results are indicative of
established patterne of movement and other activities in response to the local,

| environment . Comparisons of SIO distributions empled in the area of the
i thermal discharge to their distribution in areas unaffected by the discharge
'

can provide an indication of the ability of each species to adapt to the;

conditions of the discharge. Additional information can be gained by
considering thermal-control differences in disease or parasitism, age, een

( ratio, reproductive condition, and the weight-length relationship.

, The ' interpretation of esspilag resulte le limited by two key factors: 1) the
! relatively low nebers of several of the SIO in all or some of the sampling
; gear sad 2) the comptes nature of Crystal Bay which confounds possible thermal
i effects with other enviromental parameters. The low numbers of same species,

such as red drum or equid preclude statemente ca effects of the thessal,

discharge.' Higher but limited nebers of species like batfish or striped
i mullet force reliance on trende in the existing data and limit the value of
| conclusions.
,

Fabitat differences within Crystal Bay complicate interpretation of resulte
; by providing other factors to which the 810 respond and modify their
| dirtributions. preshwater inflows from Crystal River to the southeast and the
i Withlacoochee River to the northeast appear, based on water quality data, to

create strong localised influences and broader areas of steep salinity
gradients. Such gradients could be a stronger influence on distribution than
the plant discharge. Squid, for esemple, have been reported to migrate in
response to temperature and salinity (Laughlin and Livingston 1932). Another
important factor may be the presence or absence of attached submergedt

vegetation which can provide cover and food. While the absence or 11mitad
| amount of vegetation in the present discharge area could have been directly

influenced by the plant discharge (see section 6.3), les present distribution
has a secondary influence on fish sad Inverterate species which seek out such

I areas. Such spectee in Crystal Bay would be found offshore of the therust
discharge, mesming depth is not a controlling factor, or south of the intake'

where attached vegetation is widely distributed over all depths. A variety of,

other factore such as depth, subetrate type, use of deeper channels for
onshore-offshore movement or esposure of shallow areas at low tide could also

I influence a given species' distribution.
i

! Each $10 for which fisheries Information are available to address thernet
discheres effects will be considered separately. Overall distribution of,

L

{
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fish and invertebrates in Crystal Bay has been noted in Section 9.2 and will |

not be addressed further, since the SIO are considered representative and
individual species preferences and avoidances are the ultimate influence on
total species distribution.

Evidence, primarily f rom seine and drop net collections , indicate that bay
anchovg occur primarily in the themal area, potentia 111y experiencing AT's
of 4-7 C. Summer conditions did not eliminate the species frse the discharge
area. Females occurred in relatively higher abundance in the discharge area.
Gravid females were found inshore in the spring and were in both themal and
control areas. Young-of-the-year, both inmasture and mature, were more coasson
in the thermal area, except in the spring. Of specimens analyzed, those in
the thermal area did not weigh as much at the same length as specimens in the
control area. Overall, bay anchovy appear to prefer the themal area and may
grow (length) f aster there than elsewhere.

Batfish were rare offshore but more were found north or south of the discharge
area than in the thermal area. The ratio of fasales to males was higher in the
thermal area and immat ure specimens were most cousson in the control area.
Parasitism occurred in all specimens. Preference for or avoidance of the
thermal aru is not clearly indicated.

Data on pigfish distribution comes primarily from trawl collections in which
larger ntsabers were taken in the spring and summer at the southern stations.
At other times , a more uniform distribution existed. Females, including
gravid ones, predominated at stations to the south. Older specimens, young-
of-the year, innsature and mature individuals were more cousson to the south.
Smaller specimens occurred in the themal area but t'nelr weights by length
were higher than in control areas in all seasons except spring. Thus , pigfish
appear to avoid the themal area in the spring and sumuser. Reproduction at
the site probably occurs to the south and is not limited by the discharge. At
other times of the year, pigfish do utilize the discharge area.

Pinfish are similar in distribution to pigfish. In trawls they were most
coasson to the south and at T1 and T2 in the spring and sunser. Ntsabers were
higher inshore on the north and central transects and offshore to the south.
In seines, lowest nunoers were at the thermal stations. In the drop net,
ntsabers at D2 were generally higher than in the thermal area; the exception
was in February. In the creek trawls, highest ntsabers occurred in February
through May at TC2 these were primarily small fis h. Y oung-of-the-yea r ,
1 year old, inssature and mature fish were all more abundant in the control
areas. Based on weight-length analyses, growth occurs most rapidly in summer
and f all when fish are concentrated to the south, witt. smaller ntsabers at T1
and T2. Pinfish generally tend to avoid the thermal area where AT's are in
excess of about 2 C, but small specimens appear to utilize the creek habitat
adjacent to the thermal area in the spring.

Sliver perch were collected in largest numbers by trawl inshore to the north
and south. These were generally smaller specimens. Few were collected in
other gear except in May at TC1. Both mature and issature fish were sost
consson in the thermal area (T1, T2). Females were more common than males in
the thermal area, they were smaller than males, and grew more rapidly in the
thermal area. The latter was not the case, however, over the entire study
area. Gravid females were primarily at T1 and T4 in the spring. Young-of-
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the-year were most abundant in the thermal area. Generally, the specias

O utilises inshore areas to the north and south. The fish avoid the higher
temperature areas of the discharge but utilise areas subj ect to 2-3*C AT.
This appearr to be particularly true for activities relating to reproduction.

Trawl collections provided the greatest number of spotted seatrout and the
fish were primarily to the north (May at T1-3 and T5). All seatrout taken by
drop not were in the discharge area (June , July, May). The few specimens
taken by creek trawl were from TC1 or TC2. Immature seatrout were more cousson
in the thermal area; of the nature specimens , males predominated in the
thermal area. Overall, the species occurs primarily at the northern end of
Crystal Bay. It is not escluded from the thermal area, but like the silver
perch, the' fish appese to utilise only the lower AT areas of discharge.

. spot were relatively casuson in all four gear types. The pattern of
distribution from all gears is similar to that indicated for spotted seatrout
and silver perch. Numbers were highest to the north and in the center of
Crystal Bay and lower to the south. Smaller fish were inshore (T1) and the
largest were offshore (73). The analysis of inumature fish indicated more in
the thermal area. Growth (W-L) wm lower in thermal than control areas in
summer, f all, and winter. Thus, this species also appears to be using outer
portions of the discharge area. Based on drop not collections, it may also be
using higher T sections in early spring. *

Data for red dem do not support any conclusions concerning thermal discharge
impac ts .- Data on striped mullet is also limited and suggest only that the
species may be more commnon in the northern section of Crystal Bay.

Pink shrimp' data indicate a wide distribution in Crystal Bay with the location
of peak ambers changing over time. Numbers at thermal trawl stations, even
la the siamer, do not indicate avoidance of this area. Nowever, August drop
not collections which sampled higher temperature water did not contain shrimp
and more shrimp were generally collected at' D2. This probably indicates
avoidance of the warmest discharge temperatures. Creek trawls collected most
shrimp at TC1 and TC2 indicating utilisation of creeks adj acent to the
discharge area.

Few blue crabs were taken by trawl or seine, but trawl, drop net and creek
trawl collections, like the crab trapping, indicated peak abundance inshore.
Numbers at the thermal drop not station were higher in the winter but lower in-

the sumer than at the southern station. Comparisons of crab trap data
indicate some reduc tion in nianbers at thermally affected stations on
Transect C. This was more apparent in September-October than in November-
December. Ttus, blue crabe appear to avoid the warmer parts of the discharge
area, particularly during the summner, but they are not excluded from the
discharge area and the population is probably not adversely affected.

stone crabe were rarely taken in fisheries gear other than crab traps. Data
from the traps indicate an offshore distribution which limits any thermal
discharge effects. Comparison of inshore ntambers by transact showed fewer
stoi.e crabe inshore on the northern trar.dect and more inshore on the two
southern transects. Ntabers on Transect C, however, suggest that same f actor

. other than the thermal discharge may be affecting the stone crab distribution,
particularly on Transect D.
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Brief squid were collected only in the trawls in low numbers. The numbers,
distribution, and occurrence by month do not support conclusions on thermal
discharge ef f ects.

9.3.2 Intake Spoil

Questi ons have been raised conce rt.ing the effect of the intake spoil at
Crystal River on longshore migration i" female blue crabs. The present study
was designed to address local and lonpr distance movements of the crabs and
to consider adverse impacts associated with the presence of the spoil. The
excellent return rate of tagged crabs should permit answers to these
ques tions .

Local crab movements, as determined from tag ret urns from commercial
crabbers, is strongly influenced by the location of crabbers' traps.

Oesterling (1976) noted, and it is selli the case, that tra ps are most
concentrated along the southern side of the intake spoil and on the southern
side of spoil islands bordering the CFBC. This results in: 1) large ntrabers
of recaptures being reported in these locations and 2) a potential reduction
in time to recapture from certain release points where crabs quickly encounter
and are captured in the high density of fishermen's t ra ps . The former did
occur but the latter was not particularly evident.

The patterns of recaptures in Crystal Bay indicates a general west and north
movement from the release points. This is most evident f rom releases on
Transects A and C. Releasea on Transect B are of ten recaptured to the west
along the same transect. Releases from Transect B are of ten recaptured to the
west along the same transect. Releases f rom Transect B were also common in
grid element 11 (Figure 9.2-1), which is farthest of f s hore , and along

Transect D. A similar pattern occurs for releases from Transect A. Thus, it

appears that crabe to the south of the spoil move of f shore and around the
spoII. Subsequent movement is then north and northeast.

The pattern of movement noted indicates that the intake spoil does represent a
structure to be bypassed and the original capture and recapture data indicate
that the spoil could influence the number of crabs occurring in the area of
Transect C and perhaps D. However, if crabs in the area of Transect A are
considered represetitative of longshore migrants, data on time to recapture
af ter release on Transect A show that the time to recapture on Transect C is
about 6 days more than for recapture on Trasect B. At the same time,
recapture on Transect B takes about 6 days more than recapture on Transect A.
Based on distance between transects, it is clear that some delay is taking
place, on the order of 2.5 days, but the delay is relatively short. In

addition, movement is taking place past the intake spoil in spite of the
concentration of traps.

Longer distance migrations are re pres ented in recaptures of Crystal Bay
releases north of Crystal Bay. About 33 percent of the recaptures by crabbers
took place north of Crystal Bay indicating significant movement from the area.
Larger numbers of recaptures resulted from the release at Transects A and B
than f rom Transects C and D. In addition, as noted in Section 9.2, recaptures
in Waccasassa Bay occurred more quickly from Transect B than from any other
transect and more quickly f raca Transect A than f rom Transect C. Therefore,it
can be concluded that the intake dike is little if any obstacle to movesent to
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! the north beyond Crystal Bay. It is also suggested that the local movements
_;- which result in blue crabe moving out and around the intake spoil may result

, in migration further offshore and perhaps more directly to areas north than
1 the route available to crabs north of the intake spoil but still south of the

CFSC spoil islands,
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. '10.0 PHYSICAL STUDIES

The physical studies conducted in Crystal Bay were primarily associated with
i data collection for and 'implasentation of hydrodynamic and hydrothermal

models. The models were specifically designed to characterise hydrodynamic
conditions within the study area, and using that data, to simulate the thermal
discharge resulting from operation of Crystal River Units 1, 2 and 3. The
following sections detail field collection methods; describe results or
define the means by which the results are incorporated into the modeling;
describe the models, their calibration - and verification; - and discuss the
simulation results. A source water body analysis, performed using results1

'

from the entrairunent analyses (Section 8.0) as input to CAFE-1 and DISPER-1,
is also discussed.

^

10.1 FIELD COLLECTION

10.1.1 Thermographs

This effort was designed to provide comprehensive, synoptic thermal data at a
series'of stations throughout the study area. Thermographs were deployed at
51 stations (Figure 10.1-1) to measure near-surface water temperatures. At
21 of these stations, thermographs also were deployed to measure subsurface
temperature for detection of stratification.

Ryan Model J-90 (10-40*C) thermographs were deployed as shown in
Figure 10.1-2. Charts were retrieved on a monthly basis, returned to the
laboratory and copied to produce an archival record. They were then sent to

O. Envirodata Corporation where each chart was digitised using a Bendix Datagrid
3 system. The data were reduced to hourly averages with each hourly average

calculated from a minism of tes points per hour. After inspection and
validation, tables of hourly average data by station and date were produced.
These tables were then reviewed by SWEC and minor editing took place to remove
outliers. These were related primarily to the first few hours of unit
operation or to units recording values below any other values found throughout
the study area. The edited dataset was then used to generate tables of hourly
average values, tables of weekly averages, figures of chart replots, figures
of daily averages and temperature ranges, and a computer tape.

10.1.2 Meteorological Station

Meteorological data were collected at the site. The parameters measured
includet incident solar radiation flux, air temperature, wind speed and

' direction, relative huidity, barometric pressure, and rainfall. The
meteorological station began operation the week of June 4, 1983, and it was
removed from service the week of September 2, 1984.

A .Weathertronics Automatic Weather Station was installed according to
National Weather Service specifications. Basic components included: wind
vane, wind anemometer, pyranometer with radiation shield, mast with crossarm,
thermistor, rain gauge, barometric sensor, humidity probe, data acquisition
system with tape recorder and printer, and a power system (battery, charger, .
lightning arrestor). The system was calibrated by the manufacturer and pro-
grammed according to the manufactuer's specifications. Hourly andO instantaneous observations (daily checks performed by the operator) were

10-1
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'
automatically recorded on data quality cassette tapes along with 24-hr

,
" sucharles. The tapes were changed approximately every 6 weeks. A

Weathertronics Cassette / Module Reader was used to transfer the analog-
recor ed data to ASCII text files from which 9-track computer tapes wered

generated. The 9-track tapes were then used for analysis.

Data from FPC's meteorological tower were used to supplement records from the
on site station for August 1983.

10.1.3 Bathymetry

Three bathymetric mapping projects were carried out in support of the hydro-
dynamic modeling efforts:

o- general bathymetric mapping of the study area
o intensive near-field mapping of the discharge area
o major tributary and channel cross-sections

Twenty-one transects were surveyed running perpendicular to the shoreline
using a Raytheon 719B fathometer, Autotrack Depth Digitizer, and a Motorola
Mini Ranger for positioning. Digitized depth printouts and chart recordings
were produced. , Staff gauge readings for tide heights were recorded regularly
throughout the' conduct of the surveys. In Basin 1, an additional seven
north-south transects were surveyed using a Sitex-Honda HE-356 recording
fathometer with an adjustable transducer mounted on a 16 ft Jon Boat.

The Withlacoochee River, Cross Florida Barge Canal, discharge and intake
canals, and Crystal River were traversed and surveyed adjacent to

Stations 8-12 (Figure 10.1-3) using the equipment described for the Basin 1
mapping.

|
The digitized bathymetric data were plotted on a map of the general study area*

showing transect locations and recorded depths along each transect. The chart
recordings of Basin 1 were tabulated at 20 ft intervals except for
Transect 12 which was at 40 f t intervals and plotted on a map of the discharge
basin. The chart recordings of the channel cross-sections were tabulated at
20 ft intervals, but were not plotted.

10.1.4 Short-Term Physical Studies
|
!

10.1.4.1 In Situ Currents and Tides

This task was designed to provide current and tide data for calibration and
verification of mathematical models for the site. Two 1-month periods
(August 1983 and January 1984) were comprehensively and synoptically sampled
by the deployment of in situ instruments at 16 locations (Figure 10.1-3). Sea
Data Model TDR tide gauges and Endeco Model 174 current meters were deployed
in paired arrays (Figure 10.1-4). The stations were revisited weekly to
verify presence and operation of the current meters (via an acoustic link).
The tide gauges were serviced (battery and tape change) at 2 week intervals.
The current meters were capable of continuous operation for the 1 month period
but were visually inspected during the tide gauge servicing.

O
.

'
'
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| The Sea Data tide gauges magnetically recorded water pressure and temperature' ''

(degrees Centigrade) at 3 minute intervals. The actual data were represented
as four place decimal fractional expressions of the thermistor resistance
over a full range of -5 to 35 degrees or 5-95 percent of the full range of the
strain gauge (0-30 psi-relative). The Endeco current meters magnetically
recorded temperature, conductivity, and current speed and direction in
separate three-digit codes. During the August 1983 sampling period, the
current meters sampled every 2 minutes. The units were converted to sample
every 3 minutes for the January 1984 period to match the tide gauges and
extend tape capacity.

The equipment manufacturer's respective data translators were used to read
the tapes producing a series of ASCII text files from which an IBM-compatible
9-track computer tape was produced. The computer tape was used for analysis.

10.1.4.2 Vertical Current Profiles;

This task was designed to provide vertical current data at various depthe
p adjacent to the in situ instrument arrays (Figure 10.1-3). In both August

1983 and January 1984 each station was sampled twice during incoming tides and
twice during outgoing tides using Endeco Model 110 remote-reading current
meters. The meters provided a readout of both current speed and direction.
At stations in the CFBC, intake and discharge canals, Crys t:.1 River and
Withlacoochee River, a series of vertical profiles were taken at locations

', along a transect across the channel.
- 10.1.5 Thermal Plume Delineation

This task was designed to describe thermal plume behavior under incoming and
outgoing diurnal and semi-diurnal tidal conditions. Sampling was conducted
during the two periods (August and January) when the in situ study was in
progress. Four basins (Figure 10.1-5) near the discharge point were occupied
by boat crews responsible for sampling five statious each within a 30 minute
period. A fifth crew sampled opportunistically, searching for the bottom
separation of the plume. Beckman RS 5-3 Salinity / Conductivity / Temperature
meters were used to measure temperatures and conductivities four times during
the semidiurnal tides and eight times during the diurnal tides at surface,
mid-depth, and bottom. Each sample was replicated during the subsequent
30 minute period.

.
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10.2 RESULTS.0F FIELD COLLECTIONS

'

10.2.1 Thermographs

Thermograph' data were collected to provide a long-term, continuous record of
temperatures .throughout the study area. While the data are available for
comparison.with data from any other study componcnt, other means of measuring
temperature were used to provide values for needed correlations with biolog-
ical and water quality data. Therefore, data from the thermograph units serve ,

!

primarily as a supplement to thermal plume delineation data and as a data base
1; which can be used to examine short-term phenomena not measurable by sampling |' which is not' continuous.

.

2

Over the sampling period, data are reported for about 87 percent of the
potential parameter days, although monthly returns vary from 71.2 to
95.3: percent. Tables of hourly average thermograph data were presented in the
Fifth Quarterly Progress Report (SWEC 1984d). Tables suemarising the weekly
range of . values - and mean temperature for each station are provided in
Appendix VIII. The Appendix also includes two sets of figures for Stations 1,
. 3, ' 125, 12B, 29, and 38S. These stations approximate a transect beginning at

' the POD and~ extending offshore and' provide a sample of the data collected in:

the discharge area, in : an area intermittantly affected by the thermal" discharge and in a'relatively unaffected distant area. Data for Station 12
- provide an-indication of surface to bottom variation. August and Janua'ry were
chosen because these months. coincide with the period of other in situ data
collection. The figures show data collected in August 1983 and January 1984

-

.in terms of: 1) chart replots in a calendar format and 2) graphs of daily
temperature ranges and means.

,

. The amount of data available cannot be readily summarised; however, the tables
of hourly averages 'are particularly suited for identifying thermally affected

i

areas, defining concurrent temperatures in other parts of the study area and #

recording tidal and diurnal variation. = Af ter reviewing several days' data, a
sense can be gained of stations regularly affected by the station discharge.
A precise delineation of the discharge area, however, is improbable because of
the considerable variation seen over time, particularly at." fringe" stations
which are affected by the discharge only under certain conditions.

Several cautions relative to interpretation of the thermograph data are
appropriate: -

a) Crystal Bay is a complex site with several features which affect
data from specific stations. Certain stations, e.g.,-Station 2,
are dry on a low tide, and the unit then may read air. temperature
(at night), a sun-induced, higher temperature (during the day) or
some intermediate value. Other' units located at very shallow
stations, e.g., Station 3 or 5, may be subject to solar heating
around mid-day or may float with the probe partially exposed at low
tide when extra play occurs in the buoy line. -Two stations (42 and

~

48) frequently yield results which may result from freshwater
. inflows near the stations.- Such station-specific variation
requires care.in interpreting station-to-station differences.-

10
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b) Units are calibrated by the manufacturer such that temperature
variation is +0.6 C. Thus, comparisons between units, e.g.,
surface to bottom or station to station, must take into account a
potential variation of up to 1.2 C.

c) During the course of a month or more in the water, the data indicate
that some units can begin to record anomalous temperatures.
Temperatures as much as 5 C below temperatures elsewhere at the
site were noted on a few charts, and these records were deleted.
Less distinctive low values may exist but cannot be consistently
identified and edited. Anomalously high temperatures were almost
impossible to identify because of the conditions being monitored.

The thermograph charts yielded a large data base which is unique because of
its continuous nature and comprehensive coverage of the study area. With
careful interpretation, the changing pattern of the thermal discharge can be
approximated under a variety of conditions (station operation, season, tide,
etc.).

10.2.2 Meteorological Data

Meteorological data was collected for the period of June 10, 1983 through
September 5, 1984. After initial processing to produce records on magnetic
tapes, the data format on these tapes was converted, and editing was done to
remove random invalid data, invalid end-of-file markers, blank cards, etc.

i Particularly in the last third of the data, there were many occurrences of
| blank cards, code numbers followed by blank columns and cards with valid
! looking data but without hour and/or day information. These problems were

overco:se to the extent possible by data set editing and changes to the data
f handling program.

There were seven parameters monitored. Table 10.2-1 identifies the
parameters, the units in which they are recorded, and the data recovery for
each parameter. Data on barometric pressure in August 1983 and January 1984
were used in converting water pressure values recorded by in situ meters to
tide heights. These values were input to the hydrodynamic model. The level
of data recovery and the random discontinuous nature of the records preclude
quantification of long-term temporal variation for correlation withbiological or water quality parameters.

10.2.3 Bathymetry

Bathymetry data were used to assign depths to both the near-field and
far-field models. Four sources of data were used. The primary source was the
bathymetry survey performed specifically for the project and discussed in
Section 10.1.3. Complementary data were obtained from NOAA Navigation Chart
No. 11408 (Crystal River to Horseshoe Pt.), the useful portion of which is
reproduced in Figure 3.0-1. Near shore detailed data were obtained from
Figure 8,' Bathymetry of the Discharge Basin, contained in Carder et al (1976).
No additional data processing was undertaken other than to reproduce all of
the_bathymetry charts to the same scale as the finite element grid layout.
The grid was superimposed on the bathymetry charts in order to determine or
revise model depths for each element node. In addition, bathymetry data from

i
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,

cross-sectional profiles in the discharge channel were used in the
,'

application of the near-field model.

, . 10.2.4 Short-Term Physical Studies
?:

10.2.4.1 In Situ Currents and Tides
i

,

In situ current reter and tide data collected in the field were processed and
analysed in order to prepare the data for use in the far-field models, CAFE-1
and DISPgR-1. Data files in the form of time series were produced. All .

records that did not contain data values were removed, the data were confirmed
to be in proper order with no blocks missing, and the contents of each block
were confirmed to be complete. Where data were missing, a data missing code
was inserted.

i

, Time-average data files with one entry for each 30-minute interval were then
developed. Values which showed a large departure from the majority of values

j collected during any one interval were identified. If a sufficient number of
"

Lyalues remained (neither- disqualified nor recorded as missing), the
arithmetic mese was determined. Otherwise a data missing code was entered for
that 30-minute interval. The data files-then were plotted, and any outliers

,

which had not been eliminated by the program procedure were manually replaced '

-with the data missing code.

A final program prepares a summary of both the processed . current meter data
,

-and the processed . tide gauge data. All unit conversions occur here. '

' O' ,. Conductivity- is converted to sal.inity with the appropriate temperature
' correction. Tide pre'esure is converted to tide height with salinity and
barometric pressure incorporated into the calculatio'.n

Hard copy output of the summary data files were prepared for all 16 stations
'for the purpose of far-field modeling. Many of the files were also plotted as
an aid.co studying the results. Plots of tide and current data used in model

, _ calibration and verification are shown in Figures 10.2-1 through 10.2-14. A
sufficient number of key stations produced usable data in order to
successfully complete the calibration and verification of the far-field
models, as described in Section 10.4..

10.2.4.2 Vertical Current Profiles

| | Current' profiling data were obtained at each of the in situ current measure-
ment stations as described in Section 10.1.4. For stations that were not
located in channels, currents were measured from top. to bottom in order to
obtain vertica1 information on the current structure in the vicinity of eacht

station. The ' intent- of these measurements was to - determine vertically
averaged velocity values that could be compared to the point measurements from
the in' situ meters.- A ratio of speed values and a correction factor for

'

direction were determined from each pair of velocity values. These were used; i

to develop an average speed ratio and an average direction correction factor i
for each station. These correction factors were then used to adjust in situ l

[; . values - to provide vertically averaged velocities at each station. The l
t

- adjusted velocities and the corresponding depths at boondary stations were |
.

- then used ' to develop boundary flux data as discussed in Section 10.4. A,

' typical set of data is shown on Table 10.2-2. Measurements were not used in
'

-

;
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this analysis if the difference between in situ and vertically averaged values
was judged to be too large to be explained by the shape of the' vertical
profile.

For in situ stations located in channels, current profiling measurements were
taken at five locations across the channel and vertically from top to bottom.
These measurements were intended to be used to determine channel average
velocity values that could be compared to point measurements from the in situ
meters. This could be used to convert all in situ velocities to channel
average velocities. These values, along with the water level data from the
tide gauge, could be averaged over a tidal cycle to determine the net inflow.
Unfortunately, this analysis was never performed for any of the channel
stations due to problems with either velocity or water level data. As
discussed in Section 10.4, USGS data were used to develop river discharge
data, and plant records were used to determine the plant discharge.

10.2.5 Thermal Plume Delineation

Temperature and conductivity were collected within the discharge basin, as
discussed in Section 10.1.5. For each phase of the tide, values at the
surface and bottom were reviewed, and any values that were clearly -

inconsistent were discarded. An arithmetic average was then calculated from
the two replicate values which were each recorded within a 30-minute interval
during the specified tidal phase.

Conductivity was converted to salinity by a relationship which included
temperature. Surface and bottom values of both salinity and temperature were
plotted on base maps. All of the results of the two plume delineation surveys
in August 1983 and the two surveys in January 1984 were included in the Third
Quarterly Progress Report (SWEC 1984b).

The salinity data were used to calibrate and verify DISPER-1. The temperature
data were used to guide the development of the near-field model.

O
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TABLE 10.2-1

METEOROLOGICAL DA'TA PARAMETERS

%

Recoverable
Parameter Units Hourly Data

Relative Humidity % 73.9

Barometric Pressure ab 63.8

Dry Bulb Temperature 0.5 Deg C 73.8

Solar Radiation w/m 72.9

Precipitation 0.01 Inches 74.1

Wind Speed 0.1 aph 45.9

Wind Direction Degrees 45.8

O
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TABLE 10.2-2
,

COMPARISON OF IN SITU AND
VERTICALLY AVERAGED PROFILING DATE - STATION 5, AUGUST 1983

Date Time Vertical Average In Situ Speed Direction
Speed Direction Speed Direction Ratio Difference

(ca/sec) (cm/sec)

8/4/83~ 1515-1523 38.1 240 32.8 240 1.162 0

8/5/83 0733-0744 22.1 61 27.0 71 0.819 -10"

8/5/83 1533-1539 37.6 251 30.0 244 1.253 7
,

8/11/83 0825-0830 34.0 243 25.3 246 1.344 - 3*
8/11/83 1304-1310 39.1 58 35.3 65" 1.108 - 7*
8/11/83 1349-1354 35.0 65 35.4 67 0.989 -2

Average Value 1.112 - 2./,
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10.3 MODEL DESCRIPTIONS

10.3.1 Far-Field Models

The far-field modeling effort for Crystal River Station was conducted with a
pair of mathematical models, CAFE-1 and DISPER-1 (Wang & Connor 1975;
Leimkuhler et al 1975). Both are two-dimensional finite-element models which
were developed at the Massachusetts Institute of Technology (MIT). CAFE-1 is
a hydrodynamic model which predicts current velocities and water levels for
use in DISPER-1, a dispersion model. Both models have been verified
extensively by their originators (Wang & Connor 1975; Wang 1978; Leimkuhler et
al 1975) and others in the engineering community (MIT 1977; Galya and
Colangelo 1981; Galys and Horst 1982). Several changes were made to CAFE-1
and DISPER-1 during the course of the study. These changes are described
below.

10.3.1.1 Hydrodynamic Model: CAFE-1

General

CAFE-1 treats a coastal water body as two dimensional and homogeneous in
density. From input parameters such as boundary geometry, bottom topography
and roughness, tidal fluctuation, river inflows, and wind, the model produces
current velocities and surface elevations varying in time and space. The
model formulation is based on the vertically integrated conservation of mass
and momentum equations established for shallow water bodies. The basic notion
of the finite-element method is that of subdividing the water body into an
array of discrete subregions, or finite elements. Each element is represented

-by a set of the mass and momentum equations, identical to all other elements.
The model solves all the equations simultaneously so that an approximation of
a continuous solution is obtained (for example, the tidal elevation and
velocity varies gradually from one element to surrounding elements).

'Two significant changes were made to CAFE-1 in order to meet specific
objectives of this study. First, the ability to simulate oyster bars by using
a restricted flow along element sides was added. Second, the ability to
simulate flux boundary conditions with tabular input was added.

Model Formulation

This section presents a basic overview of the mathematical development of
CAFE-1. More details on each aspect of edel formulation are provided by Wang
& Conner (1975).

The fundamental equations are the vertically integrated equations of
conservation of mass and dynamic equilibrium, as follows:

Conservation of Mass (10.3-1)

H,t *9,x*S,y"9Ix y

x equilibrium (10.3-2)

- F ,) , - F9 ,t
9 * 9 ~E9 ** x , yx,yx x ,x y ,y y p

I (p*H +4gHh ) - gqh =0(t* * - tx)-M to ,x ,x e+90
-

x7. x
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. y equilibrium (10.3-3)

+ (Yq ) x + (Ya7),y - fq -F + (F - Fyy),yq
y,t x, x xy,x p

+g (t " - t ) '- 5 - -(p H +4p 3 H h ) - ggh =0
*

y 7

where (10.3-4)

'F = ghg + gg + 9 3 R +

(10.3-5)

g[t4xi . b x) ;
89 891 i, j = 1,2 no summing over i,jF E=

1 J g
(10.3-6)

pb - c ? (q 2q 2) k gx f x y g-

(10.3-7)

1 = c,9 (q,2 q,2 )47

t,, },' =x,ycomponentsrespectivelyofwindstress,9airc U
D 10

ih- = depth of water with respect to_ datum,

g. = height of water surface with respect to datus,

R =h+g

'q,, q = x, y components of flux,y

I, Y = x,'y components of vertically averaged velocity,-

= s a ce flux,qg:

9,,gg ,9,g, = respectively, average density of water, change in density.
of water, density of air,

Eg = eddy viscosity coefficient matrix,

C = bottom friction factor,g

C "" **8 "'* I **"*D'

~In' equations 10.3-1, 10.3-2, and 10.3-3, partial differentiation is written
as'a subscript comma followed by the independent variable.

The boundary conditions used in the model formulation are separated into two
,

categories: discharge boundaries and force boundaries.

-
.

.
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For discharge boundaries

9 "* 9 ** Sn nx x ny y

9 "~* 9 ** SYs ny x nx

where

q,, q, = fluxes normal and tangential, respectively, to the
boundary

q,, q = x, y components of flux,y

a = Cos (n, x).

* " * * ("' 7)*ny

For force boundaries, the external forces are specified as:

F = -F +a F +a F +2s a Fnn p nx xx ny yy nx ny xy

F = (a -a ny ) F +a a (F -Fxx)us ax xy nx ny yy

where

F"", F = normal and tangentisi specific force measures (a specific
"* force measure is equal to a force per unit width and

density)

F,F ,F ,F ,anx' *ny *r* 8Pecified as above.

The solution to the equations given above is generally too complex to be
obtained by analytical means. Thus, a numerical technique must be used to
complete the solution. CAFE-1 employs the finite-element method to perform
this task. In the finite-element method, the spatial domain of interest is
divided into subregions called elements. In each element a function is
approximated by a simple polynominal called a trial function. The functional
relationship for a typical element is then developed and the contributions
from all elements are summed to obtain the system equations. Details of the
finite-element method are given by connor (1973) and Wang & Connor (1975).

The. restricted flow simulation is formed by two lines of nodes on opposite
sides of the semi permeable barrier causing the restricted flow. Flux through
the barrier (q ,) is specified ast

9 ~9 # SRFWRF RF0

where

- h )1/2q o (h2 g
"

RF0

qRFW w (h2 g-h)"

h,h = elevati n at n des I and 2 respectively on opposite sides -
g 2 of the semi permeable barrier

10-11
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C = coefficient for flux due to orifice-like flows through
the semi permeable barrier

C = coefficient for flux due to weir-like flows over the top"
of the semi permeable barrier

Application of the Model

Schematization of a finite-element model of a water body depends on the
specifia objectives of the simulation. Once the objectives have been clearly
defined, the structure of elements, or the grid pattern, may be designed.

There were two objectives for the far-field modeling:

1. Determine the far-field thermal plume configuration.

2. Determine station effects on far-field aeroplankton concentrations.

The element grid developed for the Crystal Bay study is shown on
Figure 10.3-1. The grid was developed so as to provide resolution aufficient
for meaningful and distinguishable variability in the results. Thus, the
element sizes were chosen to be smaller than the scale of these phenomena but
not so small as to provide excessive detail. In particular, the smallest grid
elements were concentrated near the POD, larger elements were assigned in more
remote locations, and the largest elements were assigned at the extremities of
the study area. Oyster bars were simulated using the restricted flow
simulation developed for this study. Oyster bars are represented in the grid

:O as strings of node pairs which appear to be parallel line segments between
sub-regions of the study area.

Bottom depths in the study region were specified using data described in
Section 10.2.3. An average water depth was assigned to each node by con-
sidering the bathymetric readings in the vicinity of the node.

Five types of boundary conditions were specified in this application of
CAFE-1. First, at the western boundary, tida data were derived from the in
situ meters and tabulated in terms of tide heights and times of occurrence
throughout a tidal cycle. Second, for fixed land boundaries, a no-flux
condition, which assumes that the land is impermeable, was employed. Third,
for the north and south boundaries, tabular values of fluxes and times of
occurrence were specified based on in situ current and tide data. Fourth, for
river inflows and the intake and discharge, fluxes perpendicular to the
shoreline were assigned. Finally, at the semi permeable boundaries
representing oyster bars, fluxes perpendicular to the barrier were specified
depending on the predicted water elevation difference across the barrier.

.

10.3.1.2 Dispersion Model: DISPER-1

General

The dispersion model DISPER-1 completes the set of two-dimensional finite-
element models used for the far-field modeling. CAFE-1 provided current
velocities and water levels for input to DISPER-1. DISPER-1, with the

10-12
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appropriate input parameters, was used to determine the effect of station
operation on meroplankton concentrations and temperature in the study area.

Model Formulation

.This section presents a basic overview of the mathematical development of
DISPER-1. The fundamental equation used in DISPER-1 is that for the mass
balance of a constituent. This is expressed by the convection-diffusion
equation (Leimkuhler et al 1975):

(EC) + (YC)=-kQ 9Y+P (10.3-8)+ ~

X

where

3e 2e (10.3-9)
Qx" xx E - xy 5

Q = -? H Eyx7x'-QHEyy Ty'
*

y

C=9cH = vertically integrated concentration (mass per
unit area),

= mass density of water,

= vertically averaged concentration (mass ofc
constituent per mass of fluid),

H = total depth,

5, Y = vertically averaged values of horizontal
velocity,

=E = dispersion coefficientsExx, Eyy, Exy yx

P = mass contribution due to sources and sinks.

Two types of boundary conditions .are used in DISPER-1: one in which the
concentration is specified and one in which the dispersive flux is specified.

As with CAFE-1, the solution of Equations 10.3-8, 10.3-9, and ~10.3-10 is
obtained by che finite-element method. Details of the application of the
finite-element method to DISPER-1 and other detailed information on the model
formulation of DISPER-1 have been presented by Leiskuhler et al (1975) and
Christodoulou et al (1976).

For this study, a change was made to DISPER-1 to complement the change to
CAFE-1 incorporating the ability to simulate semi-permeable boundaries. In
DISPER-1, the semi permeable boundary formulation used grid geometry, water
levels and velocities from CAFE-1, and concentration (or temperature) data to
detennine the flux of material (or heat) out of the nodes that comprise the
upstream portion of the semipermeable boundary. An equivalent flux of
material is added at the nodes along the downstream portion of the boundary in
order to represent the flux of material tlirough the element sides.

10-13



Application of the Model

The grid used ' for the application of DISPER-1 was the same one used for
CAFE-1. . Development of this grid is discussed in Section 10.3.1. Water
levels and velocities were obtained from output of CAFE-1. Applications of
DISPER-1 for this study consisted of thermal simulations (Section 10.5) and
aeroplankton simulations for the source water body analysis (Section 10.6).

10.3.2 Near-Field Model
'

The selection of a near-field model for the crystal River Power Station was
based upon an examination of the results of the plume delineation surveys. No
significant or consistent plume stratification could be detected due either
to temperature or salinity. As agted in Section 6.1, temperature
stratification with gradients up to 0.68 C was noted in mean quarterly water
quality data. However, gradients .of this magnitude are not sufficient to
markedly affect hydrodynamic behavior. All candidate near-field models,
which simulate rising or sinking plumes, were discarded, and a new near-field
model was developed. '

The near-field modeling was conducted with a portion of a model originally
developed to describe the flow-away zone for a Tee diffuser in quiescent
shallow water (Lee and Jirka -1980). The diffuser discharge portion of the
model was discarded. The remainder left a model which describes a plume
uniformly distributed over the water depth, having an initial momentsma

. . imparted at a rectangular outlet, but independent of what may have generated~

that initial condition.

-10.3.2.1~ Model Formulation

:p The equations of motion are written for a vertically uniform elementary length
of the plume as follows:

Conservation of mass

!

eb

d_ } udy = - v, (10.3-11)
dx j,

Equilibrium of force and momentum flux

b -b
d_ h u dy =-L u dy (10.3-12)2

dx ), Sh),
,

- Conservation of heat
.

-

.
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,.b
u 4Tdy =0 (10.3-13)

where

x, y coordinate directions coincident with the centerline
and normal to the centerline, respectively.

u = u(x,y) velocity in the x direction

, = v,(x) entrainment velocity in the y directiony

b = b(x) nominal half-width of the plume

h constant water depth

f resistance coefficient

AT = A T(x,y) -temperature rise above ambient

A solution is achieved by assigning a normal distribution to both velocity and
temperature ri ,e and by assuming that the entrairunent velocity is
proportional to the local centerline velocity as follows:

-(f)2-u(x,y) = u (x) exp (10.3-14)

2-
A T(x,y) = AT (x) exP -f; (10.3-15)c

and

v = o(u (10.3-16)
e c

where

= u,(x) centerline velocity.u

AT = AT (x) centerline temperature rise

entrainment coefficient,

The differences between transverse heat transfer and momentum transfer are
neglected. A system of three ordinary differential equations results.
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l
1

d__ (u,b) =du
j[.:

. _e c
{ dx

2
d__ (u,b) = - f u, b = - % u, is (10.3-17)
dx 8h

|

l

. d_ -(u - af b) =0 M
dx

where
,

exp-(- g 2)d K = Yc=
/o L

the solutions of which are

u, =u,exp(-$x)[1-+ 8(1-exp(-@x)) (10.3-18)

=b,.exp'(Sx)[1+ 7(1-exp(-Sx))] (10.3-19)'b

AT =. A T, 1+ i (1 - exp.(- @ x)) (10.3-20)g

where

u, initial centerline velocity

b, initial. nominal' half-width of the pitme-

a T, initial centerline temperature rise

and

I=2* (10.3-21)
,

S ch,

10.3.2.2 Model Applications

The results from .the near-field model are used to modify the isotherm
locations predicted by the far-field model. ; The far-field model does not -
simulate all'of the-transport mechanisms that occur in the near-fleid, nor

. .

it . attempt ' to deceptively resolve fine details through a fine griddoes
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structure. Consequently, the far-field model supplies an approximate
distribution to the average temperature in the region of the discharge point,
and the near-field model provides the detailed distribution.

The near-field model formulation presumes the entrainment of ambient,
unheated water. Far-field results show the near-field region to contain
residual heat which must affect the prediction there, because the near-field
plume sees what amounts to an augmented ambient condition. The model
application procedure is first to estimate a value of the far-field tempera-
ture rise which will occupy the near-field region. Then, perform calculations
with the near-field model with temperature rises all of which have been
reduced by this value. As the concluding step, this value is then added to
all of the results. Thus, near-field behavior is associated with only that
portion of the temperature rise above the residual temperature, not above the
ambient temperature.

When the near-field isotherms are superimposed on the far-field isotherms,
the values do not coincide along the transition perimeter. Indeed, they
should not. Transition implies a region where both near-field behavior and
far-field behavior coexist but is not simulated accurately by either model.
As a result, the isotheras are manually adjusted to show a continuous
distribution.

Upon examination of the thermal plumes obtained.from physical data at Crystal
River, the only phases of the tide which exhibited any substantial near-field
behavior were ebb tide and low water slack. Near-field behavior is apparent
by the existence of locally elongated isotherins which follow and enclose a jet
emerging from some release point. Temperature gradients are much higher here,
and the temperature distribution departs substantially from the swath
variations typical of far-field behavior. Consequently, near-field
predictions and modifications of far-field isotherms were limited to these
conditions. Furthermore, an examination of the cross sections along the
dredged discharge channel support the conclusion that heated water is
primarily confined to the channel throughout its length, expecially at low
tide levels. The application of the near-field model is simplified as a
result of this occurrence. True near-field plume behavior would not begin
until the discharge emerges from the channel into Basin 3. The model
predictions included this assumption.

10.3.2.3 Parameter Assignment

Typical of most near-field models, the exchange of heat at the air-water
interface has been ignored. The travel time of water in the near-field plume
is short compared to the time in which a significant asount of heat would be
released.

The entrainment coe f ficient ,*( , has been assigned to be 0.068. This value
corresponds to that determined empirically by Albertson et al'(1950) for a two
dimensional (slot) momentum jet. The comparable nature of the two dimensional
plume with bottom resistance and the slot jet without resistance favors this
choice to account for side entrainment.

O
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The botton resistance coefficient, f, has been assigned to be 0.02. This-

valus has also been adopted by Lee and Jirka (1980) as representative of
coastal sone field conditions. ;
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10.4 MODEL CALIBRATION AND VERIFICATION

10.4.1 CAFE-1

The calibration of CAFE-1 generally consists of varying the bottom friction
coefficient to obtain model results which match field data. In performing
this task, tidal, wind, and river inflow conditions existing during the period
of short-term field data collection are prescribed in the model input. The
eddy viscosity coefficient is generally not varied because it has little
effect other than providing a stabilizing influence to model computation. In
this study, it was also necessary to calibrate the coefficients related to the
semi permeable boundaries (or oyster bars).

Verification of the model consists of simulating a period of time that is
independent of the calibration period. If it is possible, the hydrodynamic
characteristics of the verification period should be significantly different
from those of the calibration period. The period chosen for calibration in
this study was during a diurnal mixed tide that occurred August 6 and 7,1983.
The period chosen for verification was during a semi-diurnal tide that
occurred January 9, 1983.

Figures 10.2-1 and 10.2-2 show tidal elevation data for < altu 5 cations 4, 5,
6, and 7 during the calibration period. These data were .4ed to develop the
tidal elevation boundary conditions at the western boundary of the study area.
Figures 10.2-3, 10.2-4, 10.2-5, and 10.2-6 show the current data used to
develop the flux information used for boundary conditions at the north and
south boundaries of the study area. River discharges were estimated from
previous flow data for August collected by the United States Geological Survey
(USGS) (USGS 1974). Station intake and discharge data were obtained from
plant records.

For the verification period, Figures 10.2-7 to 10.2-9 show the tidal elevation
data used to develop boundary conditions. Figures 10.2-10 to 10.2-14 show the
current data used to develop the flux boundary conditions at the north and
south boundaries for the verification period. River discharges were

estimated from previous flow data for January collected by the USGS. As in
the calibration, station intake and discharge data were obtained from plant
records.

Results of the calibration phase are shown on Figures 10.4-1 to 10.4-4.
Figures 10.4-1 to 10.4-3 show model results and field data of tide elevations
at in situ Stations 13, 15, and 16. Those stations are situated throughout
the study area, at both offshore and onshore locations. The results shown in
the figures indicate that the model correctly reproduces the tide elevations
generated throughout the study area and the exchange of water between onshore
and offshore areas. Figure 10.4-4 shows the model results and field data of '
longitudinal (X direction) and lateral (Y direction) flux at in situ
Station 15. The results compare quite well, confirming that the model
correctly simulates the flow of water shoreward during flood tide, seaward'

during ebb tide and along shore throughout the tidal cycle.
TheseFigures 10.4-5 to 10.4-7 show the results of the verification study.

figures show model results and field data of tide elevation at in situ
Stations 11, 13, and 14. Once again, the stations are located throughout the
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study area and .the results indicate that the model correctly predicts the
L movement of water in the study region.

10.4.2 DISFER-1
.

DISFER-1 is generally calibrated by varying the dispersion coefficient until
a good comparison between model results and field data is obtained. Various
parameters or tracers can be used for this analysis, but it is always

. preferable to use a conservative constituent, such as salinity. Conditions
under which salinity would be a good tracer would involve the presence of a
significant lateral gradient, which exists in the study area. Temperature
could be used as a tracer, but it is of ten difficult to determine both a
precise value for the heat transfer coefficient and the distribution of
ambient temperature.

The calibration period for DISPER-1 is the same as the calibration period for
CAFE-1. Similarly, the verification period for DISFER-1 is the same as the
verification period for CAFE-1. Each of the DISFER-1 sisulations uses the
corresponding - output from CAFE-1 for water elevation and current velocity

i input. Boundary conditions for both simulations were obtained from the
results of the plume delineation surveys and the in situ stations.

Results of the calibration study are shown on Figures 10.4-8 to 10.4-11.
These figures show respectively the high water slack, ebb, low water slack and
flood phases of tide. Figures 10.4-12 to 10.4-15 show corresponding tidal
phases for the verification period. N ee figures compare salinity isopleths
from model results with isoplethe generated from field results. The plotted

.O isoplethe indicate that there is generally a favorable comparison between
model and field results. Some of the comparisons are excellent, and all are

; acceptable. Of course, in the small region of the near-fleid during ebb and
low water slack, no favorable comparison is expected. h a comparing model
results with field data, it should be emphasised that the distribution of
parameters - in the field is often of a transient, non-reproducible nature. |

Nt is, the distribution of parameters often will change from one tidal cycle
to the next even if all the principal driving mechanisms (tides, inflow,
alongshore currents, winds) remain unchanged. This is due to small-scale
effects. N ee small-scale effects are represented in the model by the
dispersion coefficient. Consequently, the model results probably will not
match any one set of field dets excactly but will represent an average of all |

,

'

the d!stributions that might occur under any one set of conditions.
|

2
,

N dispersion coefficients deterupd in this study range from 50 m p , , ,,
in the near shore regions to 300 m per see in the furthest offshore area. 1

t

!
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10.5 THERMAL ANALYSIS

OThet far-field thermal analysis employed model coefficients which were
determined in the calibration and verification study. The plant operating
conditions simulated in the analysis correspond to normal, full load
operation, which is defined as a discharge flow rate of 1,318,000 gpm (83 cms)
with a AT of 16.7 F (9.3 C). The hydrodynamic conditions simulated are
identical to the conditions that occurred during the verification period
(i.e., a semi-diurnal tidal cycle). Both summer and winter seasons are
simulated.

The hydrodynamic results from CAFE-1 are presented in Figures 10.5-1 and
10.5-2. These figures show velocity predictions for the flood and ebb phases
of the tidal cycle. Tidal currents are seen to be predominantly normal to the
shoreline. The impedance produced by oyster bars was simulated by the
procedure described in Section 10.3 at the locations indicated in

Figure 10.3-1. A simplified local reduction of depth was used near shore
aouth of the intake jetty. The simplified procedure is evident by a region of
higher velocity. The simplified procedure is justified in areas lacking
thermal plume activity.

The flow through Fisherman's Pass was included in the hyd-odynsmic simula-
tion, because concerns have been expressed over the potential for thermal
exhange there. Since Fisherman's Pass is a subscale phenomenon, i.e., smaller
than the element size, it has been treated in the same way as the oyster bars.

The dispersion results of the thermal analysis are presented on
Figures 10.5-3 to 10.5-10, which show AT isotherm plots in C.
Figures 10.5-3 to 10.5-6 show plots respectively for the high water slack,
ebb, low water slack, and flood phases of tide for sussner conditions.
Figures 10.5-7 to 10.5-10 show similar plots for winter conditions. A dashed
line is included on each plot showing the position of the 2 F isotherm for
regulatory purposes.

The figures indicate that the far-field portion of the plume is larger during
the winter than during the sunsser. This is because the heat transfer coef-
ficient is larger in the sussner than during the winter, which is accounted for

The expected range for sununerprimarily by evaporation differenges. ,F.day A conservative value was chosen,conditions 1sfra150to200peu/ft2150 Btu /ft day F (730 Kcal/m day C), for summer to represent the worst case
Wjnter values range fr e 80 to 120 Btu /cogdition for the benthic community. 2

ft day F. A typical value of 97 Btu /ft day F (470 Kcal/m day C) was used for
the winter season. The near-field portion of the plume does not exhibit a
seasonal change, because interfacial hest transfer is not a significant
component in that region.

The results also indicate that the heated water is pushed nearer to shore and
up ta the north during the flood and high water slack phases. Near-field
behavior is essentially absent during these tide phases. During ebb, the
plume moves more offshore reaching the maximum offshore extent at low water
slack. The furthest offshore extent of the plume is at low water slack during
winter conditions, shown in Figure 10.5-9. The areal extent of the near-field

O
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portion of the plume is _also greatest at low water slack. This feature is
L primarily attributable to the tide level being at its lowest and minimising

the opportunity for lateral mixing.

Individual isotheres can be compared throughout a tidal cycle or from season
to season. For example, the 1 C isotherm has a range of tidal displacement of
no more than about 2 kilometers. It is never within the influence of the
near-field. During the sumser, it occupies Basin 3 during flood tide and high
water slack but lies beyond the offshore boundary of the basin during ebb tide
and low water slack. The maximum offshore position of the 1"C isotherm does
not extend as f ar as Fisherman's Pass. During the winter, the relationship

~

between ' tide phase and position relative to Basin 3 resains the same, but for
each tide phase, the isotherm is slightly f arther offshore. It still does not

- reach Fisherman's Pass. Overall, the study results indicate that there is
essentially no recirculation of the plume through Fisherman's Pass. All A T
values south of the intake jetty are on the order of hundredths of a degree
Centigrade.

The isotheres shown at the end of the dredged dis charge channel in
Figures .10.5-4, 5, 8, and 9 ~ simulate combined. results of near-field and
far-field modeling for ebb tide and low water slack conditions. In both
stesser and winter, the 8*C isotherm proj ects a small distance beyond the
discharge spoil. This is consistent with confinement of the thermal discharge,

J to the channel with no opposing tidal current to interfere with the seaward
flow. Under these conditions, the near-field plume extends into Basin 3. The
distance from the spoil and the areal extent of the 4-7 C isotheres are
greater at low water slack than at ebb tide. Sussser-winter differences are
not seen in this area for the 5-8 C isotheres.

'

During flood. tide and high water slack, the thermal discharge progressively
flows beyond the channel boundaries as the water elevation increas es and

,

simultaneously encounters the opposing tidal currents. Under these
conditions, the 3 C isotherm is located near the end of the spoil, and highers

isotheras are displaced toward the shore. The hydrodynamic behavior within
.

and next to the channel is complex at this time and not easily - simulated.<

| Only. far-field model results are displayed, recognizing that some minor
imprecision exists in locating the isotheres where they intercept the"

channel'.
,

^

All of the above discussion centers on the temperature rise above ambient.

p 'Assbient temperature conditions are recognised to be the local temperatures
S ' which would have occurred in the absence of station heat. Ambient temperature~

p patterns are rather complex in character. Not only do the ambient temptra-
i tures vary throughout the study area, but they vary with time over the tidal

cycle and from day to day.

If isotherm maps of total temperature are desired, one can generate them by
,

the following procedure. Firet,-isotherm naps of total temperature, perhaps
one for each phase of the tide cycle, are prepared from the thermograph data.
If the field data collected near shore is sparse, an estimate will have to
suffice in this region. A corresponding set of model results of temperature
rise for the s ese tide - conditions and plant operating conditions are

- superimposed on the total temperature maps. Temperature rise is subtracted
" from total temperature leaving a suitable ambient temperature map upon which

~ model results for other plant operating conditions can be applied.
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The properties of the models and the behavior of field measurements must be
recognized in order to properly interpret isotherm locations. First,

isotherm locations cannot be considered exact. Remote from the point of

discharge, temperature gradients are very small. A small change in any field
variable can cause a large displacement in the measured position of any
temperature in the field. Similarly, a small change in any model generated or

! user-supplied variable can cause a large change in predicted isotherm loca-
tion. High-value isotherms, those close to the point of discharge, are much
more stable with respect to changes in other parameters. Here the temperature
gradients are higher and the point of discharge tends to tie down the ends of
the isotherm.

f A similar property that applies to currents is common to both models and field
very sensitive to small

| measurements. Current speeds and directions are
in tide height. A small variation in the meteorologicalchanges

characteristics can manifest a significant change in current behavior in the
field. Similarly, a small change in the boundary tide variable can result in
a significant change in predicted currents. The boundary conditions applied
to CAFE-1 at Crystal River were to assign field-measured fluxes to the north
and south boundaries and tide heights limited to the western boundary of the
model. This option may be credited in part to having achieved a favorable
comparison between model and prototype.

Finally, it is important to appreciate what is represented by the isotheras
that are predicted or that are derived from field measurements. Were it
possible to achieve, two field surveys conducted under the ideal
circumstances of having every sign * ficant parameter unchanged would still
yield some differences in the results. Random eddies, not necessarily small
in scale, distort isotherms, and while describing the same approximate shape,
repeated isotherm measurements exhibit some anomalies not truly

representative of the average condition. Field surveys yield the isotherms
that occurred for a given short period of time.

In contrast, models must also acknowledge and account for eddies, but they are
smaller than the grid element size and cannot be treated as part of the
mechanism of advective (i.e., current produced) transport. Eddy transport is
successfully moved into the dispersive (i.e., mixing) transport term, ar.d as a
result tends to time average the predicted result. Consequently, models yield
isotherms that are absent of anomalies and representative of the average
condition for repeated occurrences at that instant in time.

O
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F'

/N, 10.6 MER0 PLANKTON ENTRAINMENT AND SOURCE WATER BODY ANALYSIS
U

The hydrodynamic and dispersion models used to simulate the thermal discharge
into Crystal Bay can also be applied to the evaluation of aeroplankton
distribution and the effects on that distribution of entrainment. The
aeroplankton entrainment analysis was performed using CAFE-1 and DISPER-1.
These models are described in Section 10.3. The purpose of this analysis was
to -determine the effects of power plant operation on meroplankton
concentrations in the study area and secondarily to evaluate the source of
entrained organisms.

For the hydrodynamic CAFE-1 simulation, the same representative tidal cycle
used for the thermal anlaysis (Section 10.5) was used here. This simulation
included the hydrodynamic effects of the intake and discharge.

For the DISPER-1 simulations, aeroplankton concentration patterns measured in
the field studies (Section 8.2) were used to develop ambient boundary and
initial conditions. It was conservatively assumed that none of the mero-
plankton drawn into the intake will survive and that there will be a zero
concentration of aeroplankton in the discharge water. The effect of the power
plant was introduced at the discharge as a loss of meroplankton.

Three cases with different ambient conditions were considered in this
analysist (1) ambient concentrations constant throughout the study area (2) a
concentration ratio of five in the southwest region of the study area to one
in the northeast region and (3) a concentration ratio of five in the northwest
region of the study area to one in the southeast region. These cases are. p)( representative of plankton distributions identified in Crystal Bay for
various species. The results of these simulations are presented in
Figures 10.6-1 to 10.6-6. Figures 10.6-1 and 10.6-2 show, respectively, the
high water slack and low water slack results for Case 1. Similarly,
Figures 10.6-3 and 10.6-4 show the results for Case 2 and Figures 10.6-5 and
10.6-6 show the results for Case 3. These figures indicate that ' generally the
greatest effect of the power plant is experienced by meroplankton with an
ambient _ concentration represented by Case 1, i.e., the concentrations
established as ambient prior to inclusion of plant withdrawals are reduced by
the greatest percentage. Plankton distributed as in Case 1 are thus least
able to overcome reductions in the discharge area. The next greatest effect
is on Case 2 meroplankton with Case 3 meroplankton experiencing the smallest
effect. The ecological significance of these results is discussed in
Section 8.3.

Figures 10.5-1 and 10.5-2 show the current velocities throughout the study
area for the flood and ebb phases of the tidal cycle. These figures indicate
that the effects of power plant water withdrawal on flow patterns in the study
area are minimal. The source of the water that is drawn into the intake is
determined mainly by the large scale driving mechanisms of tide and wind. The
current patterns shown in Figures 10.5-1 and 10.5-2 indicate the source of
water passing by the intake during flood and ebb.

.
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11.0 SlDMARY

O. In response to conditions of discharge permit No. FL0000159 for Crystal River'

Units 1, 2, and 3, a study was designed to collect biological, physical, and
chemical oceanographic data which would permit documentation of the effects
of power plant operation on the local ecosystem. The study area encompassed
about 10 square miles (sce Figure 2.1-1). Study components identified in the
report and summarized below were bent hos , entrairusent , impingement ,-

fis heries , and physical studies. The data also served as input to hydro-
dynamic and hydrothermal mathe::,atical models which would have the capability
to simulate the station's thermal dis charge under various opera ting >

conditions.

The effects of the discharge of heated water were investigated primarily in
terms of benthic species of animals and plants which, depending on their
location, would be chronically exposed to varying levels of elevated
temperatures. In addition to monitoring water quality parameters including
temperature , salinity, D.O. , pH, turbidity, suspended solide , chlorophyll,

p - and light penetration, biological data were collected on benthic infauna,
macrophytes, salt marsh, and oyster reefs.'

Thermal effects varied with the organisms involved but were identified within
each component. In general, the effects were limited to an area within about,

3.5 km of the point of discharge. The effects are suussarized in Table 11.0-1.
The re sul ts consistently indicated advers e eff ec ts due to the thermal

' discharge in Basin 1, . Basin 3, and the southern s ection of Basin 2 (see
Figure 2.1-1). Central areas of Basin 2 and the offshore edge of Basin 3 werei

O- found to be transitional with organisme s howing limited, if any, adverse'

. U thermal off acts.

Interpretation of results was complicated by other sources of stress,
primarily low salinity and sedimentation, within Crystal Bay. gffects due to
these sources were most evident in shallow northern areas near the Cross
Florida Berge Canal and the Withlacoochee River. Particularly with benthic
- infauna, the effects of salinity and sedimentation are very similar to thermal

[. - effects, and thus there are rnamerous faunal similarities between the northern

( area and the area affected by the thermal discharge.

The = thermal pitsee simulation results . agreed well with results from the
' biological and water quality easpling. Basin 1, nearest the point of
discharge consistently is exposed to water at the highest a T's, about 5-8 c.

,

On ebb or low slack tides, however, the largest volume of the discharge is'

confined to the dredged channel adjacent to the discharge spoil and exits into i

Basin 3. The plume at that point tends toward the southwest, but rapidly
becomes well mixed in the relatively shallow water. On flood or high tides,
the plume effect in Basin 3 is lacking as the discharge spreads over Basin 1

~

,.

[ and extends further north in southern Basin 2. Little variation is seen in
j the sumuser or winter cases. Simulations . r3present worst case, full -load
L operation.
:

Meroplankton densities and distribution in space and time were sampled by
towed = nets . Densities of SIO taken at stations re presenting entrained

- populations were used to project annual entrainment (see Table 11.0-2), and
the results were compared to available catch or landings data by estimating

u
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.the number of adults equivalent to the entrained life stages. For the
majority of the species, the' level of entrainment esti:nated represented a
small percentage (up to 1.3) of the commercial landings or recreational catch. ;

For other species like bay anchovy and polka-dot batfish, lack of life cycle
or catch data precluded this comparison. In the case of spot and pigfish, the
station entrains about the same ntsaber of fish reported in annual fisheries
statisticem

' Impingement at Units 1, 2, and 3 was monitore.J for 12 months and was evaluated
in terms of SIO. Annual impingencent numbers were projected and the results
compared to cousserical landings or recreational catch data, if available. For
all species , the numbers impinged were either small and represented a nominal
percentage (0.003-1.8) of thetfishery or were larger and represented a more
abundant species more likely to tolerate impingenent losses.

' Fisheries' data were collected -using trawls, seines, creek trawls, and drop

nets. Results were evaluated .in terms of any apparent effects of thermal
discharge on the species collected. Data on age, sex, reproductive condition,
parasitism, fecundity, and length / weight were collected; the data were
limited but did not indicate -a pattern of adverse effects for any SIO.
Dist-it S onal data yellded varying results for the individual species;
ge.terally species seemed to be more abundant outside the warmest portion of
the discharge ett did occur regularly in outer portions of the thermal pitane.

Crab tagging conducted in Crystal Bay was highly successful with well over
50 percent recaptures. The data on initial capture and recapture were
analyzed to evaluate the effect of the intake spoil on blue crab movements.
In general, movement to the north predominated and primarily females were
involved. Short distance movement, within Crystal Bay, did appear to be
delayed by the spoil for up to several days, Leut local recapture data may be

, affected to some extent by the. concentration of crab traps just south of the
spoil. Longer distance migration, beyond Crystal Bay, was not delayed by the
spoil.

:

O
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TABLg'11.0-1

S19tMARY OF IMPACTS OF STATION OPERATI0tt,
- BENTHDS |

Study Component ~ Impact Assessment

Berthic inf auna ' Advers e thermal effects . limited to area bounded by Stations 13, 17, and' 186-

consunity alterations (considered minimal) have occurred in larger area bo'unded by
' Stations 4, 5, 22, and 30.

Mac rophytes .. Thermal effects in the form of raduced percent cover and species richness of
"seagrasses and macroalgae occurred in Basins 1 and 3.

Salt Marsh Thermal . ef f ec ts on Spartina- and - Juncus at Thermal, nearest the discharge;
decreasing effects on Spartina at Fence, Thumb Island, and Midway and on Juncus at
Thumb Islami and Midw'ay.

'
,

Oyster Reef Higher oyster mortality and reduced abundance of associated f auna at Stations OR4
and ORS in Basin ~ 1 and to lesser extent at OR6; growth enhancement and higher ;j '

condition. index around Basin 3.
.

|
Water Quality Area of greatest thermal influence defined as Stations 13, 17, 18, 19, 29; second .

!

; grouping includes Stations 4, 5, 14, 20, 21, 22, 28, and 30. Turbidity and TSS

j were-affected by storma.but not-by barge traffic.
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TABLE 11.0-2

SUletARY OF IMPACTS OF STATION OPERATION
ON SELECTED IMPORTANT ORCANISMS

SOURCE OF IMPACE

Annual Annual
Entrainment Impingement Thermal

(No. Equivalmt Adults) Ntamber Dis char ge

6Bay Anchovy 13283x10 87978 abundant in thermal
6(22.65x10 ) area

0Pc1ka-Dot Batfish 0.19x10 74483 -

6
Pigfich 0.76x10 3697 avoids discharge in

(71000) warmest months

6Pinfish 18.84x10 15235' avoids highest A T's
(84000)

6Silver Perch 21. 94x10 12000 avoids highest A T's;
(6602) utilizes outer pitane

areas

6Spotted Seatrout 6.5x10 2804 utilizes outer pitane

(900) areas

0Spot 14.01x10 28094 utilizes thermal area
(690000)

0Red Drus 0.3x10 8 -

(18)

1120Striped Mullet - -

6
-Bricf Squid 0.91x10 86954 -

(3600)

640887 avoids highest A T's;Pink Shrimp -

utilizes outer pitase
areas

6Stone Crab 3353.6x10 1535 utilizes thermal area
6Blue Crab 0.36x10 383560 avoids highest A T's;

(2) utilizes outer pitane
areas

O
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'The following individuals participated actively in the Crystal River 316
- Studies and had responsiblity for the items indicated:

Contractor - Stone & Webster Engineering ' Corporation'

Dr. Thomas Biff er Program Manager - Sections 7 and 9

Dr. Thomas Horst Manager of Analysis - Section 8

John Downing Data Manager - data files, major analyses

David McDougall Physical Studies - Section 10, near-field
modeling

Donald Galya Physical Studies - far-field modeling

Subcontractor - Mote Marine Laboratory

Dr. Etonar Mahadevan Project Manager (Author Section 6.2)
|

David Brusek On-site Manager / Data Coordinator

Douglas Robison previous On-site Manager

..
Susanne Hofmann On-site Sampling Supervisor

Cindy Vernale on-site Laboratory Supervisor
,

James Culter Team Leader Benthic Studies
i

Kellie Dixon Team Leader Water Quality Studies (Author
Section 6.1)

Dr. Ernest Esteves Team Leader Wetlands Vegetation (Author
Section 6.4)

R. Robin Lewis Team Leader Macrophyte Studies
!

Geoffrey Patton Team Leader Physical Studies

Duane Phillips Tess . Leader Entrainment , Impingement,
'

! Fisheries

( Dr. Stanley Rice Team Leader Meteorology
!

i Jay Gorselany Task Leader Crab Tagging (Co-Author
' Section 6.5)

Robert Mattson Task Leader Macrophytes Studies (Author
Section 6.3) -

Jay Sprinkel Task Leader Oyster Reef Studies (Co-'

'N Author Section 6.5)
'

,
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Water temperat'ure, mean surface (ST) and' bottom (8T) temperatures ("C) and standard deviations (a) for each quarter and project
as a whole.

QUARTER 1 QUARTER 11 ' QUARTER Ill QUARTER'lV QUARTER V QUARTER l-V

FATION ST e- 8T o ST o BT o ST o BT o ST o BT o ST e- BT o ST o 8T s

1 30.22. 0.96 30.06 0. % 23.89 4.24 23.91 4.16 14.98 3.46 14.85 3.50 23.03 3.76 22.81 3.81 28.74 1.40 28.81 1.33 24.17 6.16 24.09 6.18
2 30.20 1.06 30.06 1.01 23.93 4.28 24.00 . 4.39 14.23 3.53 14.05 3.59 22.54 '4.10 22.27 4.19 28.90 1.43 29.23 1.27 23.96 6.48 23.92 6.60
3 30.08' O.83 29.90 1.03 23.82 4.30 23.83 4.39 13.60 3.69 13.47 3.67 22.46 4.54 22.07 4.23 29.17 1.22 29.13 1.24 23.83 6.76 23.68- 6.76

-

4 29.77 1.12 30.51 1.49 24.27 4.64 24.94 4.65 15.30 3.81 15.83 3.70 23.02 4.49 23.39 4.31 29.27 1.48 30.31 1.61 24.33 6.25 25.00 6.37.
5 29.84 1.35 30.53 1.43 24.41 4.52 25.31 4.09 15.29 3.60 15.81 3.61 22.98 4.36 23.21 4.53 29.21 l'.41 30.19 1.79 24.35 6.20 25.01 6.3,2

6 29.92 1.27 29.34 3.31 24.45 4.53 24.56 4.43 15.17.3.72 15.15 3.89 22.97 4.41 22.74 4.49 29.20 '1.28 29.68 1.84 24.34 6.27 24.33 6.48
7 '30.09 1.35 29.69 2.50 25.17 4.66 24.63 4.49 14.50 3.54 14.57 3.55 23.11 4.45 22.61 4.34 29.23 1.39 29.59 1.74 24.42 6.52 24.22 6.54
8 30.18 1.38 30.06 1.29 24.54 4.58 24.50 4.43 14.35 3.64 14.44 3.56 23.15 4.58 22.71 4.22 29.33 1.25 29.63 1.45 24.31 6.60 24.27 6.54
9 30.22 1.37 29.98 1.23 24.51 4.48 24.32 4.49 14.34 3.60 14.06 3.84 23.09 4.89 22.36 4.68 29.38 1.33 29.50 1.47 24.33 6.67 24.07 6.76

10 30.17 1.13 29.95 .1.17.24.25 4.57 24.02 4.39 13.99 3.62 13.77 3.72 22.55 4.55 22.05 4.29 29.26 1.a6 29.08 1.41 24.04 6.71 23.78 6.68
11 30.04 1.19 29.89 1.11 24.14 4.44 23.93 4.43 13.48 3.62 13.23 3.58 22.40 4.55 21.85 .4.32 29.12 1.23 28.94 1.41 24.00 6.72 23.73 6.73
12 29.99 1.01 29.87 1.00 24.02 4.34 23.90 4.30 13.40 3.53 13.05 3.42 22.05 4.61 21.69 4.47 29.26 1.17 28.87 1.31 23.90 6.75 23.64- 6.76
13 31.57 1.57 31.83 .1.81 26.35 3.90 26.49 4.07 17.41 3.34 17.90 2.92 25.09 4.52 25.18 4.55 31.75 1.60 32.07 2.00 26.43 6.14 26.69 6.11
14 30.93 1.56 31.29 1.49 25.36 4.38 25.85 4.18 16.54 3.47 17.08 3.61 23.94 4.42 24.02 4.64 30.20 1.34 31.13 1.84 25.39 6.13 25.87 6.23
15 30.45. 1.20 30.35 .1.34 24.68 4.47 24.57 4.47 14.97 3.64 15.06 '3.68 23.33 4.77 22.81 4.37 29.69 1.24 30.05 1.50 24.62 6.52 24.57 6.52
16 30.49 1.29 30.18 1.37 24.68 4.43 24.52 4.33 14.41 3.59 14.40 3.53 23.04 4.58 22.53 4.11 29.73 1.42 29.47 1.46 24.63 6.60 24.37 6.46
17 32.33 1.71 32.50 1. % 28.01 5.22 28.12 5.23 20.90 2.83 20.96 2.83 27.76 5.04 27.67 4.98 33.09 1.89 33.08 1.91 28.42 5.63 28.46 5.65
18 32.04 1.41 32.73 1.58 26.75 4.50 26.76 4.38 17.36 3.91 17.56 3.71 25.78 5.54 25.18 5.30 32.81 1.74 33.15 1.54 26.95 6.68 27.07 6.75
19 32.52 2.35 32.96 2.10 27.03 3.94 27.08 3.74 17.21 3.23 17.~)6 3.35 25.54 5.00 25.51 4.95 32.43 1.92 32.58 1.74 26.95 6.58 27.04 6.69
20 31.10 1.42 31.42 1.66 25.76 4.42 25.81 4.41 16.10 3.48 16.63 3.38 24.48 4.83 24.12 4.64 30.96 1.93 31.54 1.51 25.68 6.48 25.90 6.44
21 30.85 1.37 31.10 1.78 25.61 4.44 25.85 4.51 16.36 3.51 16.24 3.42 24.18 4.59 23.93 4.34 30.85 1.59 31.31 1.56 25.53 6.36 25.68 6.46
22 31.21 1.82 31.47 2.59 25.54 4.65 25.35 4.48 15.74 3.67 15.00 3.53 24.22 4.74 23.04 3.88 30.79 1.61 30.38 1.35 25.50 6.63 25.21 6.55
23 31.15 1,77 30.13 1.15 25.70 4.00 25.28 3.77 15.82 4.15 16.00 4.40 23.81 4.49 22.36 4.19 30.24 1.53 29.57 1.63 25.26 6.46 24.58 6.15
24 30.31 1.51 29.81 1.16 24.32 4.41 23.98 4.33 14.58 3.67 14.28 3.57 22.42 4.24 21.98 4.17 29.32 1.39 28.86 1.35 24.19 6.53 23.78 6.43
25 29.97 1.12 29.78 1.08 23.99 4.48 23.91 4.36 13.39.3.78 13.29 3.53 22.26 4.45 21.68 4.32 29.11 1.00 28.87 1.33 23.91 6.73 23.66 6.68
26 29.93 0.99 29.85 1.13 24.04 4.49 23.89 4.42 13.26 3.43 J3.04 3.47 22.16 4.62 21.72 4.41 29.00 1.15 28.82 1.34 23.84 6.74 23.63 6.77
27 30.42 1.28 30.21 1.12 25.02'4.77 24.78 4.29 15.69 3.52 15.63 3.37 23.58 4.46 23.51 4.38 29.41 1.77 29.39 1.79 24.83 6.25 24.70 6.13
28 31.11 1.50 31.08 1.60 25.41 4.59 25.34 4.27 15.63 3.55 15.72 3.79 24.35 4.85 24.21 4.60 30.65 1.66 30.61 1.39 25.43 6.60 25.39 6.51
29 31.94 2.33 31.69 2.27 26.78 4.47 26.65 4.38 17.21 4.20 17.26 4.12 25.11 4.62 24.70 4.21 31.56 1.81 31.62 1.91 26.52 6.47 26.39 6.37
30 31.33 2.C4 30.58 1.53 25.81 4.18 25.40 3.92 16.22 4.29 16.21 4.35 24.22 4.73 23.36 4.58 30.86 1.54 30.22 1.49 25.69 6.53 25.15 6.27
31 29.88 1.07 29.80 ~ 1.23 23.37 4.59 23.38 4.66 13.70 2.73 13.71 3.66 22.41 4.00 22.25 3.87 28.91 1.72 29.01 1.50 23.66 6.65 23.63 6.64
32 30.02 1.18 29.93 1.12 23.43 4.54 23.42 4.54 13.80 3.61 13.72 3.66 22.25 4.02 22.21 3.93 29.01 1.58 28.90 1.43 23.70 6.65 23.64 6.64
33 30.02 1.15 29.83 1.23 23.47 4.52 23.56 4.51 13.65 3.68 13.53 3.62 22.33 4.18 22.18 4.23 29.04 1.53 28.94 1.36 23.72 6.75 23.63 6.73
34 30.18 1.20 29.88 1.20 23.53 0.23 23.54 4.38 13.51 3.63 13.47 3.56 22.23 4.07 21.95 3.86 28.50 1.47 28.84 1.47 23.63 6.72 23.53 6.66
35 29.92 0.97 29.80 1.05 23.61 4.29 23.60 4.29 13.55 3.46 13.52; 3.46 22.09 4.14 21.92 4.03 28.92 1.45 28.79 1.38 23.62 6.66 23.53 6.62

36 29.58 1.75 29.63 1.22 23.59 4.27 23.60 4.26 13.51 3.29 13.44 3.31 21.82 4.21 21.74 4.11 28.89 1.39 28.81 1.36 23.48 6.63 23.45 6.63
37 30.13 1.G5 29.79 1.04 23.62 4.25 23.63 4.29 13.57 3.40 13.49 3.38 22.03 4.18 21.68 4.22 29.10 1.47 28.89 1.39 23.69 6.73 23.50 6.67
38 29.78 0.34 29.73 0.93 23.91 4.35 23.87 4.39 14.70 3.48 14.80 3.65 2?.34 3.76 22.26 3.72 28.93 1.58 29.05 1.52 23.93 6.24 23.95 6.25
39 29.73 0.98 29.72 1.15 23.73 4.75 23.52 4.66 13.93 3.67 13.65 3.81 22.09 3.98 21.93 3.98 28.82 1.59 28.86 1.45 23.66 6.56 23.54 6.66
40 30.27 1.15 29.91 1.08 23.52 4.35 23.51 4.43 13.38 3.49 13.27 3.45 22.10 4.12 21.81 4.11 28.81 1.53 23.7S 1.33 23.62 6.78 23.45 6.75



.

-Salinity, mean surface (SC) and bottom (8C) values (o/co) ano standard deviations .(o) for each auarter, and project as a whole.
QUARTER I QUARTER II QUARTER III QUARTER IV QUARTER V QUARTER I-V

STATION SC o BC o 50 o 8C o SC e BC o SC o 8C o SC a BC SC e BC eu

1 10.54 4.20 12.79 4.13 8.20 5.34 12.16 5.90 8.88 5.25 10.39 5.63 7.33 4.02 8.28 3.83 9.72 4.48 12.53 4.84 8.93 4.68 11.23 5.07
2 14.28 3.29 18.38 3.41 15.91 3.90 19.51 3.28 12.69 5.76 14.90 5.02 11.33 3.68 13.54 4.43 14.67 3.86 19.09 3.48 13.77 4.36 17.3S 4.55
3 18.32 3.35 22.48 2.59 18.98 3.72 21.62 3.41 17.56 3.82 19.31 3.79 15.59 3.42 17.01 3.62 19.84 4.15 23.26 3.57 18.06 3.87 20.74 4.04
4 13.44 3.23 17.89 3.85 15.44 2.59 18.85 3.02 14.12 4.34 17.09 3.93 10.99 4.44 13.78 4.12 14.53 3.75 20.13 2.57 13.70 3.92 17.55 4.07
5 13.82 3.88 18.80 2.95 15.35 3.23 19,18 3.27 13.36 4.42 16.29 3.65 10.56 4.25 13.27 3.80 13.30 3.43 19.57 3.41 13.28 4.07 17.42 4.09
6 15.32 3.07 18.27 3.74 17.37 2.43 18.44 3.64 14.11 4.45 15.66 3.82 11.41 4.34 13.07 4.14 14.74 2.81 18.74 3.01 14.59 3.92 16.84 4.2C
7 17.96 2.77 21.00 3.49 19.30 2.52 22.39 3.78 16.73 4.23 19.31 2.98 13.80 4.21 15.87 3.81 17.83 3.28 21.34 1.05 17.12 3.85 19.98 4.21
8 18.88 3.12 21.98 3.39 19.83 2.71 21.67 2.34 17.31 4.55 19.48 3.56 14.55 4.50 16.61 3.25 19.16 2.95 23.11 3.14 17.95 4.02 20.57 3.85
9 20.18 3.02 22.57 2.66 20.34 3.98 22.04 3.84 17.54 4.72 19.53 4.52 16.59 4.20 18.14 3.16 21.03 2.43 23.71 3.13 19.17 4.03 21.24 3.98

10 22.34 2.35 25.17 1.98 22.88 3.06 25.10 2.31 20.50 3.91 22.84 2.69 18.19 3.73 19.74 3.47 23.21 3.06 25.82 2.73 21.42 3.68 23.73 3.42
11 24.67 3.06 26.40 2.23 25.57 3.19 26.39 2.91 22.47 3.69 24.12 3,13 20.71 3.89 22.00 3.34 25.95 2.07 27.23 2.68 23.89 3.72 25.24 3.40
12 27.75 4.46 28.69 3.89 27.20 3.20 28.26 1.80 24.45 3.13 26.18 2.23 22.79 3.80 23.78 2.99 26.95 3.61 28.75 2.52 25.85 4.04 27.15 3.33
13 21.92 2.55 22.62 2.84 23.03 2.15 23.69 1.86 21.18 3.62 22.40 2.36 17.47 4.09 18.14 3.78 23.37 2.31 24.34 2.25 21.39 3.63 22.24 3.41
14 18.65 3.05 21.95 1.86 20.19 2.77 22.14 2.64 19.40 2.92 20.65 2.97 14.24 4.98 16.17 4.31 19.19 3.16 22.32 2.75 18.33 3.98 20.65 3.74
15 19.24 3.21 22.63 2.40 20.53 2.88 22.45 3.12 18.50 3.24 15.60 3.20 15.24 4.56 17.16 3.86 20.32 2.99 23.31 2.70 18.77 3.81 21.03 3.80
16 22.55 2.28 24.33 2.10 23.35 2.51 24.26 2.48 20.47 3.32 21.19 3.39 18.48 3.93 19.16 3.65 23.64 3.24 25.25 2.54 21.72 3.60 22.86 3.63

. 17 24.77 -1.78 25.14 1.66 25.89 1.68 25.86 1.51 23.84 1.86 23.90 1.77 19.65 3.14 19.70 3.18 25.76 1.35 25.89 1.57 23.98 3.05 24.10 3.05
18 23.12 2.53 24.79 1.77 24.67 1.64 25.12 3.70 22.27 2.00 22.68 2.00 18.69 3.88 18.93 3.74 24.16 2.42 25.27 1.70 22.58 3.30 23.36 3.30
19 23.34 2.49 24.63 1.58 24.47 1.54 24.97 1.62 22.34 1.67 22.17 1.63 18.33 3.85 18.49 3.84 23.77 2.02 24.35 2.14 22.41 3.24 22.92 3.32
20 21.70 2.17 23.77 1.46 23.27 1.32 24.51 3.66 21.13 1.68 22.51 1.24 17.64 4.08 18.45 3.74 22.46 2.41 24.43 2.25 21.24 3.12 22.74 3.15
21 21.36 2.68 23.94 2.18 23.01 1.49 24.65 1.71 20.70 2.74 22.84 1.59 17.34 4.26 18.65 3.58 22.03 2.93 24.81 1.96 20.89 3.46 22.93 3.21
22 22.60 2.81 24.43 2.32 23.91 1.90 24.69 1.77 21.61 2.56 22.76 1.82 18.54 4.05 19.57 3.17 23.36 2.62 25.17 2.18 22.00 3.37 23.32 3. 04
23 23.84 1.87 25.36 1.44 25.08 1.58 25.55 1.60 22.35 2.73 23.06 2,06 19.21 3.43 20.30 3.04 24.60 2.31 25.60 2.59 23.00 3.22 23.95 3.0;
24 24.66 2.23 26.37 1.48 25.65 2.34 26.28 2.34 22.79 3.32 23.45 3.46 20.64 4.56 21.67 3.63 25.76 2.90 27.11 2.43 23.90 3.65 25.93 3.41
25 26.68 2.34 27.82 1.65 27.10 2.52 27.68 1.86 24.21 3.61 25.56 2.50 22.63 3.53 23.07 3.45 27.16 3.19 28.65 2.43 25.58 3.50 26.61 3.15
26 28.32 3.95 29.33 3.*7 28.04 2.54 28.60 1.81 25.43 3.11 26.57 2.76 23.50 3.44 24.03 3.26 28.26 2.78 29.35 2.33 26.73 3.67 27.60 3.40
27 22.55 1.35 22.82 1.33 24.22 0.89 23.70 1.64 21.76 2.19 22.03 2.06 18.29 1.97 18.22 2.36 23.37 1.63 23.43 2.70 22.14 2.68 22.04 2.82
28 22.75 1.73 23.44 1.38 24.16 1.17 24.12 1.32 22.08 1.52 22.59 1.51 18.67 2.42 18.69 2.48 23.82 1.66 24.40 1.62 22.29 2.60 22.65 2.67
29 23.57 1.87 24.43 1.45 25.23 1.25 25.29 1.23 22.69 2.08 22.91 2.19 18.71 3.95 19.35 2.80 23.97 2.07 24.40 1.88 22.84 3.24 23.29 2.87
30 24.01 1.80 24.5* 1.95 25.01 1.60 25.20 1.72 22.52 2.88 23.06 2.14 19.29 3.70 19.91 3.33 24.27 2.31 25.06 2.26 23.02 3.23 23.56 3.02
31 20.15 2.30 21.04 2.23 20.88 2.83 21.92 2.70 19.85 2.70 20.52 2.45 14.10 2.84 14.80 2.40 19.81 2.80 21.65 2.89 18.96 3.60 19.99 3.63
32 21.13 2.30 21.55 2.33 22.22 2.52 22.41 2.58 20.81 2.10 20.95 2.10 15.47 2.76 15.93 2.16 20.94 2.97 21.97 3.00 20.11 3.44 23.62 2.35
33 22.72 2.10 2*.15 1.55 23.49 2.64 24.70 1.76 22.37 1.58 22.S2 1.83 17.13 2.50 17.90 2.10 22.91 3.09 24.68 1.94 21.80 3.28 22.93 3.Ci
34 24.54 2.19 25.52 1.55 24.73 2.40 25:95 1.62 23.25 1.22 23.49 1.33 19.27 1.84 20.12 1.70 24.77 3.07 26.81 1.75 23.31 3.02 24.38 2.E5
35 26.33 1.66 26.94 1.37 26.70 1.44 26.78 1.33 24.67 1.58 24.76 1.57 21.16 1.58 21.86 1.84 26.75 2.15 27.54 2.11 25.12 2.70 25.58 2.65
36 27.69 2.01 27.79 1.69 27.04 2.99 27.58 1.29 25.06 2.49 25.37 2.01 22,75 2.39 22.93 2.48 27.97 1.93 28.41 2.22 26.10 3.04 26.42 2.80
37 27.81 1.52 28.69 1.46 23.03 1.62 28.20 1.52 25.27 2.60 25.68 2.22 23.23 2.67 23.82 2.76 28.35 2.29 29.33 2.21 26.55 2.91 27.14 2.91
33 16.40 2.70 17.69 3.11 15.21 2.62 15.86 3.02 13.78 3.87 14.59 4.05 10.70 2.52 11.65 2.33 16.12 3.27 18.31 4.25 14.44 3.61 15.62 4.1
39 20.89 2.S6 23.01 2.08 20.12 2.85 22.12 2.14 18.47 3.22 20.01 2.40 15.26 2.63 16.55 2.52 21.00 3.27 24.38 2.46 19.15 3.60 21.21 3.55
40 26.08 1.91 26.89 3.01 26.49 2.42 27.27 2.11 23.63 1.63 24.57 1.57 21.29 2.23 22.16 2.14 27.34 1.91 28,76 1.80 24.97 2.98 25.93 3.15
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1 - pH. ' Arithmetic mean of pil (SU) values for surface (Pill) and bottom (Pil3)' for
.

'

each quarter and project as a whole.'

.(QUARTERIL -QUARTER II -QUARTER III QUARTER IV ~ QUARTER V QUARTER VI

JSTA.--PHI PH3 L PH1' PH3 Pill Pil3 Plli- Pil3 Pill Pil3 , j ,Ill Pil3..
~

s
@ ?ll 7.920 7.90 - 7.92f -7.89 '8.13 3.12 8. 04 8.02- 7.113 7.82 7.97 7.95

i 2' 7.98 '8.01 ;7;97| '7.96 8.11 8.10- 8.12 8.09 7.95 7 . 9 11 8.02 8.03'

v 53: 8.03 8 02 ^:8.06 8.06 8.15 -8.16 8.10 8.09 8,06 8.06 8.08 8.08' -

4 - i4' c7.99.?7.95 7.97 7.92~ -8.16 8.12 8.06 8.03 7.94 7.91 8.02 7.98p

i_ ;5 3 8.02- 8.00 7.96' 7.95_ .8.15: 8.12 8.08 8.05- 7.92 7.90 8.02 8.00

6 ' 8 . 014 .8.00 07.991 7;98L 8.13 8.13 8.10 8.07 7.96 7.94 8.03 8.02

:7s 8.05- 8.06' ~ 8. 06 : L8.03 ~8.17 -8.16 8.09 fl.08 7.99 fl.00 11.07 . - 8.06

,' 8 L8.08 : 18.06 -8.11- 8.08 8.13 8.11 8.09 8.06 !!.03 8.04 8.09 8.07
3

:91 ~~8.11' '8.09. 8.11 8.11- 8.06 8.07 8.17 8.13 8.07 8.07 8.10 -8.10 +

11 0: 8.14) 18.10; 8.11 '8.13 8.11 8.11 8.12 8.10 8.10 - 8. 09. 8.12 8.11

fil__ _8'.09
;8.05~ -7.87 7.96 18.27J 8.26 8.13 8.11 8.13 fl.11 8.10 8.10

. -12J .8.041 |7.98 8.03 .8.04 -8.29. '8.25 8.13 8.12 11.13 8.11 8.12 .8.10,
,

-

:13: ,8.18; :8.20 7.95' ;7.82 -8.07 18.06 8.14 8.13- 8.01 8.01i.8.07 8.04

114; 8.20s -: 8. 21 - 7 . 94 ' - 7.86 8.03 8.07- .8.13 8.12' 8.04 8.02 8.07 - 8.06,

, . . . 15 :8.33; '8.41: 7.96: :7.721 ::8.15- ~8.19 8.15- 8.12: 8.08 8.08 8.14 8.10

i M 116i 48.14' 8.15 7.91t -7.82 '8.23 8.24 8:16 ~ 8.17. : 11 . 0 9 ' ' 8.0fl 8.11 8.09

- 1 V ?l7; 18.05 18;041 E7.97| i7.90 8.02 8.10 8.17' 8.16 .H.05 8.04 -8.05 8.05

: ;181 18.42* L 8:39 ' 7. 99 ' -7.87 8.021 8205 8.17 8.15 : ll.11 - fi.10 - 8.14- 8.11-

19. 18.42 L8.41 7 . 98 . . 7;91: ~8.03 :8 04_:8.18 -8.17 8.11 8.~ 10 8.14' :8.12

1 211 8.26|78;37
~ 7.93 '7.84 8.12- 8.13 8.16 8.15- 8;10 8.10- 8.11- 8.08<

o20 '8.22?18'.21
7.89- 7.87'~8.01 -8.101 -8.16 8.15 8.10 8.10- 8.08 ~8.11

' ;22: 18.29 :8.24 7.99' 7;82. 8.08 :8.05 :8.18 8.17 8;12 8.12 8.13 8.08<

23: _8.00 :8.04 8.06 ?8;05 8.23 8.23 8.16 8.16. -8.12 8.12 8.121 8.12.

- |24; 18.08 ' 8.07- '7.88- 7.99 8.22: 8.22 8.15' '8.15 8.02 8.11- 8.07 8.111

425' : 8.03 '- | 8'.02. . 8.09. 8.05' 8.25 :8.24~- '8.15 8.12 8.13 8.12- 8.13 '8.11- *

-

,26: s 8.05 - 8.12.- 8.05-;8.07 8.25 8.24; 8.13 8.11. 8.13 8.12 8.12 8.11-

0 271 38.36_ 8.35 8.30; .8.30 8.20 8.17 8.24' 8.25- 8.04 8.03 8.23 8.22'

L28 28.36' 8.34 8.30c 8.29 8.14~ .8.12 ,8.25 8.24 ~~ 8. 07.- 11 . 0 6 :8.22 8.21-

|29J J8.36E 18.34 .8.31 8.30 '8.12 8.11 8.23~ =8.21 8.08 -8.08 '8.22: 8.21
;- ~ ~ 130t 8.36: 8.33~ _ .;8.30 : 8.29 ^8.18: 8.13- 8.26 8.23 8.09 11 . 0 9 - 8.24 -8.21
' 31' 18.33s 18.35 18.31. 8.31 '8.20 8.19 18.-31 8.28 -8.09 . 8.10 - 8.25; 8.25

132 ; 8. 3 7. ' ~8.37a '8.32 8;321 8 19 8.17: 8.30 8.30 8.12 fl.121 fl. 26 -8.26"

3331 :8.38i 8.38- .8.31 8.31' -8.17 .8.15 8229' 8.29 L 11.13 * ~- fl.14 8.25 8.25
^ 34 - 8.36 8.35 ~8.05 L8.05 '8.27L .8.28; :8.20 -8.19- 8.17- 8.18 8.21 -8.21-

>

.17 8.16: 8.17..'8.18 8.13 8.15'.

835 a7.97; .8.10 >8.04 '8.01 8.26' 8.26 ,

[36 ?8.'07J L8.09_ 8;00. 18.04. 8.22. 8.23 8.14. 8.14- fl.16 - 8.161 8.12 8.13:#
;

37am8:06 .8.05= 17.95 .7.94< :8.19 8.19 '8.12 8.12. ~8.14 ;8.14 8.10 8.09: '
+

"

" i381 i8.35? | 8.36i 8.317 J8.26. '8.24: 8.21- 8.26 .8.25 8.12- 8.12~ 8.26 :8.24'
-

~

39' :::8.364 8.37 8.29 8.30 8.19 8.15 8.28 8.26 8.14 8.15 18.25 '8.24
_40; 8.161i8.14- 17.94 1 7.96~ - 8.'23 8.23 18.17- '8.16 8.19 8.19 8.14 8.14

.
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Oissc1ved oxygen (0.0.) and percent saturation (o/co Sat.), mean 0.0. (eg/1) and saturation values ( ) for surface (C01,'055)
and cottom (003, 058) for each quarter and project as a wnole.

CUARTER I OUARTER !! OUARTER !!! CUARTER IV GUARTER V CUARTER I-V
- 0. C * SAT. 0.0. : SAT. . D.O. ; SAT. 0.0. 1 SAT. 0.0. t SAT. 0.0. t 5*T..

STATION CCI 003 055 OSS 001 003 CSS 053 001 003 055 053 001 D03 DSS 055 001 003 CSS OSE DOI C03 055 255

1 6.3 6.3 89 89 8.0 7.5 99 95 9.8 9.7 1C2 101 8.4 8.4 102 101 6.2 6.1 85 55 7.7 7.6 95 54

2 6.3 6.0 91 88 7.2 6.8 93 90 9.6 9.6 101 101 8.0 S.1 99 ICO 6.5 6.0 92 63 7.5 7.3 95 93

3 6.2 5.4 91 81 7.1 6.7 93 90 9.3 9.2 99 99 8.0 7.7 100 96 6.5 6.2 95 93 7.4 7.0 96 92
4 6.5 5.3 93 73 6.9 6.2 91 83 9.2 S.9 99 93 8.0 7.7 98 97 6.2 5.0 87 73 7.3 6.6 93 E6

5 6.5 5.6 93 S2 7.0 6.3 91 85 9.5 9.2 101 101 8.0 7.7 98 97 6.2 5.2 88 78 7.4 6.8 94 29

6 6.5 5.8 93 85 7.1 6.7 94 28 9.3 9.1 99 98 8.0 7.9 99 98 6.2 5.6 88 82 7.4 7.0 94 90

7 6.4 5.4 94 79 7.2 6.5 98 88 9.3 9.1 99 99 7.7 7.5 98 95 6.3 5.6 90 83 7.3 6.8 96 83
8 6.3 5.1 93 76 7.2 6.5 96 88 9.1 8.9 99 93 7.9 7.6 99 97 6.4 5.9 93 87 7.4 6.8 96 89

9 6.5 5.5 97 82 7.1 6.9 95 93 9.1 8.8 98 96 7.9 7.6 100 95 6.4 6.0 95 89 7.4 6.9 97 91

10 6.6 5.5 300 84 7.2 6.9 97 94 9.0 8.8 99 97 7.8 7.5 100 96 6.5 6.0 97 90 7.4 6.9 95 92

11 6.4 5.8 97 89 6.9 6.8 94 93 9.2 9.0 101 100 7.7 7.5 100 96 65 6.1 98 92 7.3 7.0 98 94

12 6.2 5.8 96 90 6.9 6.7 96 93 9.1 9.0 301 100 7.8 7.4 102 96 e.4 6.1 98 93 7.3 7.0 SS 9*

13 6.0 5.8 93 90 6.4 6.3 90 29 8.6 8.4 102 101 7.3 7.2 97 97 5.7 5.4 88 84 6.8 6.6 94 92

14 6.3 5.8 94 59 6.7 - 6.5 91 89 8.3 8.2 95 96 7.6 7.4 97 95 6.3 5.9 93 90 7.1 6.8 9' 92

15 6.4 5.5 94 83- 6.8 6.1 91 83 8.8 8.8 96 98 7.5 7.1 95 90 6.5 5.8 96 87 7.2 6.7 94 ES .

(
16 6.5 5.8 98 88 6.9 6.8 95 93 9.0 8.9 100 99 7.9 7.7 101 99 6.4 6.0 96 91 7.3 7.0 98 94

17 5.7 5.7 91 91 6.4 6.4 94 94 8.2 8.2 106 106 7.3 7.3 102 103 5.8 5.8 93 93 6.7 6.7 97 9?

18 6.4 6.2 99 SS 6.5 6.4 94 - 92 8.4 8.4 99 101 7.3 7.1 99 96 5.9 5.6 94 90 6.9 6.8 9- is
19 6.5 6.2 101 98 6.6 6.5 95 94 8.4 8.0 99 94 7.3 7.2 97 96 6.1 5.9 95 94 7.0 6.S Si 35

20 6.6 5.7 101 29 6.8 6.5 95 91 8.5 8.3 97 97 7.4 7.1 97 93 6.2 5.9 95 91 7.1 6.7 97 92

21 6.7 5.6 101 57 6.8 6.5 95 92 8.5 8.4 97 97 7.4 7.1 96 94 6.3 5.9 95 92 7.1 6.7 9' 92

22 6.6 5.4 100 8" 6.9 6.5 96 92 S.5 S.5 93 93 7.6 7.3 100 95 6.3 6.0 96 91 7.2 6.7 95 92

23 6.3 5.7 95 83 6.3 6.7 96 94 8.8 8.6 101 100 7.8 7.4 102 95 6.3 6.0 97 92 7.2 7.0 99 94

24 6.3 6.0 97 92 6.9 6.8 95 94 8.9 8.9 99 99 7.9 7.6 102 93 6.5 6.2 93 04 7.3 7.1 95 95

25 6.3 5.4 97 91 6.9 6.8 96 94 9.0 9.0 ICO 100 7.8 7.3 101 94 6,4 6.1 97 93 7.3 7.0 95 95

26 6.1 5.8 95 90 6.9 6.8 96 95 9.0 8.8 100 99 7.7 7.5 101 97 6.4 6.1 98 93 7.2 7.0 93 95

27 6.3 6.2 96 93 6.9 7.0 96 96 S.9 8.3 102 101 7.7 8.0 99 105 5.8 5.9 63 ES 7.1 7.2 Si 95

28 6.6 6.0 101 92 6.8 6.5 96 95 E.5 8.6 93 93 7.7 7.7 102 102 6.0 5.5 92 26 7.1 7.0 57 95

29 6.4 6.3 100 52 6.3 6.9 93 93 S.6 8.6 102 102 7.7 7.5 104 101 6.2 6.0 96 93 7.2 7.1 10: 93

32 6.7 6.1 203 53 6.i 6.5 97 97 5. f. E.6 103 1C0 7.7 7.7 101 100 6.4 6.3 93 95 7.2 7.1 1:0 57

31 6.3 6.6 94 SS 6.5 6.9 90 92 9.0 9.0 98 93 7.9 7.9 98 9S 6.4 7.3 93 1C3 7.3 7.5 91-
~~

32 6.7 6.5 100 103 6.9 6.9 91 92 9.0 S.9 93 97 8.0 8.2 100 103 6.4 6.7 93 99 7.4 7.5 is 95

33 6.5 6.6 98 99 6.3 6.8 92 92 8.7 8.S 95 96 7.9 7.9 100 100 6.5 6.7 97 101 7.3 7.3 95 55

34 6.5 6.5 99 98 6.9 6.9 94 94 9.0 9.1 99 100 E.0 7.8 103 100 6.7 6.5 100 98 7.4 7.3 95 95

35 6.4 6.4 93 93 6.9 6.9 94 95 S.8 8.3 99 99 8.0 7.3 103 101 6.6 6.6 100 99 7.3 7.3 95 91

36 6.4 6.5 99 99 6.8 6.3 93 94 8.9 8.9 99 100 7.8 7.7 102 1C0 6.6 6.5 100 99 7.3 7.3 99 93

37 6.4 6.2 100 97 6.7 6.6 93 92 8.9 S.8 100 93 7.8 7.5 102 98 6.5 6.4 100 99 7.3 7.1 99 97

33 6.9 7.2 100 104 8.0 8.1 103 104 9.3 9.2 99 99 8.2 8.3 100 101 6.8 7.2 97 104 7.8 8.0 10: 103

39 6.6 6.5 98 98 7.0 7.0 93 93 8.9 8.8 95 96 7.8 7.8 97 93 6.5 6.4 95 95 7.4 7.3 95 if

~ .8 8.6 97 95 7.9 7.5 102 97 6.5 6.3 99 96 7.3 7.1 is 9i40 6.6 6.5 101 100 6.7 6.7 92 92 8
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.Sec' hi Depths. - Hean secchi depths -(f t) 'by quarter and the percent of cbservation attempts .c
'that secchi depth was greater than water column depth ('*50 >B).

QUARTER I ~ - QUARTER II QUARTER III QUARTER IV QUARTER V

Station ft SSD>B ft- %50>B ft iSD>B ft' *5038 ft *SD> B '.

- 1 2.9 62 2.5 85- 2.0 ~ 92 3.3 85 2. 6 ' 46
.2 3.1 38 3.9 - 62 3.2 85- -2.7 54 2.8 31

3 3.6 - 0' 3.8 - 38 3.3' '85~ 3.5 15 3.1 0
4 3.0 8 3.0 23 3.9 - 77 3.5 0 2.7 0
5 '3.0 8 3.3 23 3.9 85' 3.3 0 2.7 0-

.6 13.1 15 3.1 23 100 3.4 8 2.8 0---

7 4.9 8 3.5 46 4.0 ' 92 3.6 23 3.3 15
8 3.5 0 3.4 8 3.5 77 3.5 15 3.1 - 0
9 3.5 0 -4.1 15~ 4.9 38 3.8 8 3.1 0

10 ' 4.1 0 4.6 0 5.1 15 ~ 4.0 0 3.5 0
11 5.5 0 6.1 0 . 6.1 0 4.6 8 5.2 8
12- 6.7. -0 7.3 0 6.4 - 0 5.2 0 6.9 0
13 2.9 31 2.7 '77 4.0 '92 3.0 46 3.3 '62
14 2.9 0 2.7 38 3.8 77 3.2 15 3.3 15.
15 2.8 : 0 3.2 15 3.2 . ' 62 3.1 ~8 3.4 15
16 4.0 0 4.7 - 38 5.3 77 4.2 8 4.2 15
17 2.5 54 . 4.3 92 100 2.6 62 2.8 92'--

-19
, 3.1 0 3.4 54 4.3 77 3.0 8 3.5 31 118

2.9 0 3.0 46 4.5 85 2.6 .46 3.7 62
20 2.8 0 3.3 8 4.9 31 3.0 0 3.9 0
21 2.9 . 0 - 3.4 8 4.7 23 3.0 0 3.6 0

-22 3.1 0 3.9 0 4.9 15 3.1 0 3.7 0
23 4.7 -O 9.9 15 6.4 15 4.8 8 5.1 0
24 5.5 0 5.8 15 .- 6.0 8 4.3 8 5.3 0
25 6.3 0 6.8 0 6.9 0 5.0 0 5.9 0
26 7.0 0 7.4 0 6.9 0 5.2 0 6.9 0
27 3.7 23 4.0 69 4.3 92 3.1 62 4.8 77
28 3.6 0 .4.5 23 5.8 77 - 4.2 23 4.6 38
29 4.2 - 8 4.5 62 5.5 77 3.7 23 4.1 62
30 3.8 .0 4.3 54 5.3 77 3.6 23 4.0 8

100 '3.3 85 3.8 69 4.0 9231 3.5 - 85 --

32 3.5 ,85 .100 2.5 92 3.4 62 4.5 85--

33 3.9 ' 23 6.0 ~ 54 4.0 85 3.7 31 4.8 23
34 4.9 15 6.8 - 31 5.3 77- 4.8 8 5.6 15
35 5.7 -3 6. 0 - 62 -5.5 85 4.4 23 4.6 38
36 . 6. 5 0 6.7, 15 7.3 8 4.8' 'O 5.9 8
37 7.0 0 7.0 0 6.9 0 4.8 0 6.7 0
38 4.5 92 ~4.0 92. 3.5 35 4.5 85 5.5 85
39 4.9 38 - 5.9 - 54 4.7 77 4.3 15 5.4 23
40, 7.6 0 6.8 ~ 8 8.1 15 5.3 0 7.0 0
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Turbidity. Mean turbidity (NTU) from surface (TURBS) and bottom (TURBB) for
each quarter and project as a whole.

QUARTr ! QUARTER II QUARTER !!! QUARTER IV OVARTER V QUARTER I-V
STA. TURBS .LRBB TURBS TURBB TURBS TURBB TURBS TURBB TURBS TURBB TURBS TURBB STA.

1 7.5 7.5 7.5 7.6 5.8 17.2 10.0 12.3 9.5 12.1 8.0 11.9 1

2 .6.7 6.8 6.3 13.9 5.5 17.1 9.8 10.7 6.5 8.9 7.0 9.9 2

3 6.7 9.4 5.1 8.9 5.6 9.6 10.4 14.8 7.3 8.1 7.0 10.3 3

4 8.6 17.1 7.9- 14.9 4.8 3.9 8.6 15.5 8.2 18.7 7.7 15.6 4

5 8.3 10.1 9.8 37.7 5.3 10.6 9.9 15.7 10.2 15.1 8.7 17.5 5

6 ~8.5 25.3 10.8 20.9 5.8 6.6 10.0 11.0 8.7 11.0 8.8 14.9 6

7 8.3 9.5 8.4 13.4 5.1 5.0 9.2 10.3 7.1 11.5 7.7 10.5 7

8 8.5 11.4 8.7 15.7 7.6 10.8 10.2 12.4 8.7 11.9 8.8 12.4 8

9 7.0 10.1 6.2 10.0 5.9 8.1 8.8 25.6 7.7 16.3 7.1 14.9 9

'10 5.7 14.3 5.2 7.4 4.9 9.2 9.4 16.9 7.1 18.7 6.5 13.3 10

11 6.1 6.4 4.6 6.3 4.8 5.0 9.1 14.4 5.4 9.2 6.0 8.2 11

12 4.0 5.5 3.9 5.0 3.9 4.9 7.9 11.2 3.9 5.9 4.7 6.5 12

13 7.4 4.9 6.8 6.3 5.2 35.0 7.8 8.8 6.5 7.2 6.7 8.5 13

14 6.9 9.2 7.3 8.5 5.4 10.5 7.5 8.5 6.3 8.1 6.7 8.7 14

15 7.0 10.2 6.9 11.2 5.4 10.2 9.0 15.8 6.2 13.2 6.9 12.5 15

16 - 6.1 9.7 5.9 6.8 4.0 4.4 10.3 12.9 6.2 9.7 6.5 8.8 16

17 9.2 9.2 5.3 5.4 8.9 9.6 7.9 12.2 7.3 10.9 17

18 5.6 8.0 5.6 10.0 4.6 5.0 7.4 8.3 5.6 7.0 5.7 7.8 18

19 6.8 8.4 5.5 8.2 4.5 3.5 8.6 8.8 7.0 6.1 6.5 7.5 19

20 6.4 11.1 5.7 8.2 4.6 4.5 8.5 11.6 5.5 9.9 6.2 9.5 20

21 6.7 18.5 5.3 21.0 4.2 5.7 8.5 12.6 6.3 10.9 6.2 13.9 21

22 6.3 10.6 6.3 7.3 4.8 5.6 9.7 11.4 6.6 10.3 6.7 9.0 22

23 6.1 15.7 4.1 5.9 3.9 4.3 7.4 9.4 6.2 11.3 5.6 9.3 23

24 5.1 5.9 4.9 5.4 4.5 4.7 * 9.6 32.0 | 5.0 7.1 5.8 7.0 24

25 4.3 6.8 4.2 6.5 4.9 4.7 8.2 13.1 5.2 6.3 5.4 7.5 25'

26 3.8 . 4.5 4.1 4.7 4.1 3.8 8.5 32.0 3.9 5.4 4.9 6.1 26

27 5.9 9.7 4.3 11.6 2.6 3.2 5.5 6.2 4.9 6.6 4.7 7.6 27

28 5.9 8.9' 4.8 7.4 2.6 3.3 7.1 8.1 4.6 5.5 5.0 6.7 28

29 5.8 5.5 5.4 9.8 3.1 3.3 7.8 10.2 6.0 6.6 5.6 7.2 29

30 6.1 9.4 4.6 7.9 3.3 4.0 7.8 9.4 5.9 9.4 5.5 8.4 30

31 3.5 12.2 3.3 6.4 4.5 6.2 5.4 5.7 2.9 16.1 3.9 10.5 31

32 3.3 6.8 3.8 2.8 3.4 16.3 5,3 6.5 3.9 5.2 3.9 6.5 32

33 4.4 9.3 3.7 30.3 3.9 5.0 8.2 9.3 5.7 7.0 5.2 12.4 33

34' 4.0 6.3 4.5 4.9 3.3 3.4 8.7 14.7 4.6 6.7 5.0 7.2 34

35 4.5 5.1 4.5 4.9 3.6 3.6 9.2 10.6 5.0 5.7 5.4 6.0 35

36 4.1 4.5 4.1 4.9 3.6 3.6 10.6 13.1 4.8 5.8 5.4 6.3 36

37 4.4 6.0* 4.4 5.9 3.7 3.7 10.1 14.3 5.5 6.3 5.5 7.3 37

38 3.9 7.4 2.9 5.9 3.4 7.9 4.7 5.5 2.6 6.2 3.5 6.2 38

39 2.7 4.0 3.4 14.2 2.9 3.3 6.0 7.5 3.9 7.0 3.8 7.3 39

40 3.1 5.1 3.8 4.9 2.5 2.7 6.9 10.0 3.6 6.4 4.0 5.8 40

' t

O
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(Suspended load.' Mean total and volatile suspended load (o8/1) for surface;(T555 V555) and bottom (T558.' V558), for each'
quarter and project as a whole.

QUARTER I QUARTER I!' QUARTER III QUARTER IV QUARTER V- QUARTER I-V

TS5 - V55 . TSS V55 ' TSS V55 TSS .V55 TSS V55' . TSS V55

: STATICII 5 8- 5 8 5 -8 5- 8 5 8 5 8 5 8 5 8 5 8 5 8 5 8 5 8-

1 11- 13 5 7 13 4 '12 11 4 - 11 - .16 4 5 13 20 4 5 12 18 4 5

2 9 10 . .5 3 8 4 14 42 4 11 14 11 5 4 8 9 3 4 10 12 4- 4

-3 8 34 -4 9 6 9. 2 5 11' ' 20 3 5_ 13- 19 4 6 9 14 3. 4- | 9 21 3 6

4- 11 29 5- 8 12 4 9 10 3 3 10 26 4 6 12 16 'S 5 11 21 4 6

5- 11 -_ 29 .5 8' 21 6 '9 24 2 5 _14 23 4 6 16 26 5 7 14' 26 4 6

6 :10' ' 25 6 7 ' 22 7 10 3 10 12 3 4 .11 16 4 5 12 17 5 5'
7, 12 -16 4- 7 13 -4 -15 6- 3 2 11- 14 - 4- 4 10 12 3 -4 12 13 4 5

.8 9 62 5- 12 12 13 .4 4 14 . 22 3 4 13 16 4- 5 13 21 . 4- 5 13 29 4 7

9 9' ' 22 4 7 8 10 -3 3 12 22 3 4 13 16 5' 5 19 15 4- 4 12 18 4 5

10 8' 19 4 7 8 11 3 4- 9 21 2 5 12 19 4 -6 10 22 3 6 9 20 3 5

11 9 10 -4 4 8 10 ~4 4 8 10 2 3 13 24 4 6 9 21 '3 5 9 15 3 4

12 8 8 3 -4 9 12 4 3 8 9 3 3. 12- 19 3 6 S 11 2 3 9 12 3 4

13 11 10 4 6 13 4 8 17 3 9 .10 - 11 4 3 11 13 3 4 10 12 4 4

14 - 9 13 4 4. 9 3 10 19 3 5 10 13 4 4 9 10 3 4 9 13 3 4

15 11 17 4 4 12 15 4- 4 10 16 3 4 11 26 4 6 8 17 3 5 10 18 4 5

16 10 17 .3 5 10 10 4 2 8 10 3 3 10 17 3 5 10 11 4 3 10 13 3 4

17 11 12 5 1 10 3 9. 3 12 16 4 5 12 14 3 3 11 14 4 4

18 13 12 4 4 12 3 9 11 3 3 11 12 4 4 9 11 3 4 11 11 3 4'

19 10 12 3 4 11 3 .8' 9 2 3 11 13 5 4 11 10 3 3 10 11 3 4

20 10 . 16 3 -5 10 8 3 2 8 11 3 3 11 13 3 5 9 23 3 5 10 16 3 4

21 9 36 3 7 9 31 4 4~ 9 ' 2 3 11 13 4 4 9 15 3 4 9 17 3 5

22 10 16' 5 6 9 12 -4 5 9 l' 3 3 11 13 4 5 12 14 4 9 10 13 4 6

23 9 14 4 4 9 9 3 3 8 8 2 '2 8 18 4 5 10 12 3 3 9 12 3 3

24 9 11- 3 4 9 8 4 3 10 10 3 3- 11 15 4 5 8 11 3 3 10 11 3 3

25 8 10 3 4 7 11 -2 4 -9 10 1. 3 9 14 3 5 9 13 2 3 8 12 3 4

26 9 9 3 3 9 8 3 2 8 8 2 2. 13 15 - 4 5 10 11 3 4 10 10 3 3

27 10 13 9 4 10 3 6 6 2 2 10 11 3 4 9 10 3 3- 9 10 4 3

28 8 21 4 6 8 8- 4 2 6 6 2 2 8 9 3 4 7 9 2 3 7 11 3 3

29 9 11 4 8 15 II 4 3 7 7 2 3 9 11 4 4 10 12 3 3 10 10 3 4

30 11 17 5 5 9 9 3 3 7 10 3 3 9 12 3 4 9 11 3 4 9 12 3 4

31 6 46 3 8 8 4 3 1 7 15 2 4 8 10 3 3 6 6 2 2 7 19 3 4

32 8 25 3 5 8- 2 . 9 28 .3 6 8 9 2 3 5 7 2 2 7 13 2 3

33 8 17 3 5 '6 10 .2 3 7 9 2 3 9 12 3 5 5 10 2 3 7 12 2 4

34 8 11 3 4 7 9 2 3 7 7 2 2 11 46 4 9 9 11 3 3 8 16 3 4'

35 9 10 4 -4 8 9 3 3 8 -8 2 2 13 18 4 5 10 10 3 3 10 11 3 3

36 9 10 .4 .4 8 '9 3 3 8 10 2 2 15 19 5 5 9 11 3 3 10 12 3 3

37 9 14 3 5 9 9 3 3 8 9 2' 3 13 22 4 6 10 12 3 4 10 13 3 4

38 6 30 3 9 8.
~

3 9- 3 8 9 4 3 4 10 1 4 7 11 3 4

39 7 11 3 4 5 9 2 2 6 7 2 3 9 13 3 5 7 12 2 4 7 11 2 4

40 .7 14 -4 4 '7 11 3 4.. 6 6 2 2 9 15 4 4 8 11 2 3 7 11 3 3



.

O
3Chlorophyll 'a'. Mean concentrations (mg/m ) of all samples

collectdd for each quarter and project as a whole (all depths
combined).

STATION QTR. I QTR. II QTR. III QTR. TV QTR. V OTR. VI

1 4,3.5 5,5.5 3,6.1 4,6.6 6,10.7 22,6.8
2 4,6.4 4,6.6 1,3.8 4,7.9 8,6.4 21,6.6
3 6,8.5 4,6.5 3.2.7 7,13.7 4,10.6 24,9.3
4 3,8.7 4,8.5 4,5.3 4,7.1 6,11.7 21,8.6
5 7,11.7 2,10.5 3,5.6 7,11.8 6,11.1 25,10.8
6 5,7.6 3,11.1 2,4.2 7,9.7 2,11.3 19,9.0
7 4,10.7 5,13.9 6,6.2 4,7.1 4,7.1 23,9.0
8 2,11.2 4,10.5 4,6.7 6,9.5 7,12.2 23,10.2
9 9,8.1 4,8.9 6,5.2 6,9.1 4,11.1 29,8.2

10 6,6.4 4,3.3 6,5.8 4,9.8 6,9.2 26,7.0
11 6,5.1 4,5.5 7,4.4 4,12.1 4,5.6 25,6.2
12 7,4.0 5,5.4 4,5.5 7,7.9 6,5.6 29,5.7
13 4,5.6 4,12.5 4,5.0 6,6.8 5,5.9 23,7.1
14 5,6.7 7,7.7 4,4.7 6,6.5 4,11.2 26,7.3
15 5,11.5 4,8.9 4,5.5 6,11.4 4,8.8 23,9.5
16 4,4.2 4,7.3 9,3.8 4,7.0 7,6.1 28,5.4
17 3,7.7 4,3.2 3,3.3 7,6.2 4,3.6 21,4.9

h18 4,7.7 7,7.0 4,2.9 5,6.7 6,5.0 26,6.0
19 4,6.8 4,4.7 4,3.3 5,5.5 6,6.4 23,5.4
20 6,8.0 3,8.3 11,3.4 6,7.8 4,8.3 30,6.3
21 6,11.1 7,5.1 5,4.3 4,9.2 6,8.3 28,7.5
22 6,9.4 5,9.0 6,5.4 6,6.5 8,10.2 31,8.2
23 4,4.1 8,5.3 6,7.1 6,7.5 4,5.7 28,6.0
24 4,6.5 6,4.9 6,6.7 8,10.7 4,6.5 28,7.4
25 8,5.7 2,4.3 6,3.7 8,6.6 4,9.9 28,6.0
26 8,6.2 2,5.2 4,4.2 6,7.4 4,3.7 24,5.7
27 3,10.6 6;5.8 3,6.1 4,4.0 6,4.5 22,5.8
28 5,8.9 4,4.6 5,3.3 6,5.9 4,5.2 24,5.7
29 3,6.1 8,4.3 1,3.4 6.7.7 6,6.4 24,5.9
30 6,7.3 2,6.3 3,4.5 /,6.3 7,7.6 25,6.7
31 3,3.9 5,5.3 4,2.3 6,4.1 6,3.4 24,3.9
32 5,3.7 5,2.7 3,3.9 7,3.8 5,8.1 25,4.4

.

33 6,3.4 4,3.2 6,2.2 7,3.8 4,4.5 27,3.4*

34 7,4.5 5,3.8 4,4.2 4,4.7 6,4.2 26,4.3
35 4,4.8 7,2.9 4,4.1 4,6.8 6,7.2 25,5.1
36 6,3.9 4,2.7 2,7.6 4,4.7 6,4.5 22,4.3

- 37 7,4.2 5,4.9 4,4.5 5,9.3 8,6.3 29,5.8
38 3,3.4 3,3.7 4,4.4 4,2.8 6,4.4 20,3.8
39 7,4.9 4,3.2 7,3.2 5,4.6 8,5.1 31,4.3
40 6,9.5 6,3.7- 6,3.1 3,6.7 9,3.7 30,5.0

0

L..
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SENERAL' LINEAR MODELS PROCEOURE,
,

j
' '

BEPENDEftT WARIASLE8 ST

$0tmCE . DF SUH Of SQUARES ItEAH SQUARE. F VALUE. PR > F.' R.34uARE C .V . -

HDDEL- 49- 44344.41833347 1944.12479267 92.72 ' O.0441 L 0.757224 '13.3355~.

EaROR 2497 21042.55497137 10.aseelsel ; ROor :SE . ST llEAN
~

CORGECTED TOTAL 2541 111349.83330444 3.29009921' 24.4776041E -#

.

SOURCE DF TYPE I'SS- F:VALUE PR '> F
~

DF TYPE III S3' F VALUE. PR > F
~

.

QUARTER 41 84515.50174922. 1854.42' O.9001 4 71373.29144329 1447.54 0.0001-

STATICM 39 3379.45443147 . 4.06 , 0.0001 39 2919.19707729 4.91 0.8481
( TIDE 1 0.41971943 4.44 ' 8.6440 -1 15.41939913 1.45 0.2294

STATIGleTIOE 39 421.24442137 -1.04 ~4.4751 39 421.37486015 1.00 0.4747
DEPitt 1 29.44437439 ,2.75 0.0972 1 29.86437439 2.75 4.4972

DEPEteENT WAAInBLE BT -

. SOURCE DF' SUH DF SQUARES HEAM SQUARE F VALUE PR > F' R. SQUARE C.V.

IIODEL 44 45194.81534302- -1914.P1141123 94.84 0.0001 -0.743482 13.2039
.- . .

ERuot 2497 24344.37465848 10.55842805 Roof itSE OT HEAN

CORRECTES 70TAL 25a1~ '111543.19420182 3.24937225 24.40924414
-

SOURCE DF TTPE 1-SS 'F VALUE PR > F DF TYPE III SS F VALUE PR > F

CUARTER 4 t- 80840.33897974 ' 1915.07 0.0001 # '4 72117.12175500 1707.59 0.0001
#

STATIC:t 39 3655.44323114 9.34 0.0001 39 3014.33744229 1.47 0.0001
TIDE .1 0.45345671- 0.04 0.7742 1 10.41454575 0.99 0.3207
STATIONTIDE ' 39 444.48479644 1.04' -0.3325 39 s45.7490u455 1.04 0.3352
CEPTit 1 15.47247497 1.48' O.2232 1 15.472E7 897 1.48 0.2232

.

DEPEleENT VARIABLE: DT

SOURCE DF ,StAl 0F SQUARES tlEAH SQUARE F VALUE Mt > F R-SQUARE C.V.

I!03EL 44 272.24025464 3.24095544 4.00 0.0001- 0.147911 1072.4919

ERROR 2497 1349.10040931 0.54026459 ROOT ttSE DT ttEAN

CORRECTED TOTAL 2541 -1421.34084415 0.73504324 0.04053402

SOURCE DF TYPE I SS F'VALUE PR > F DF TYPE III SS F VALUE PR > F

GUARTER 4 44.43459843 22.41 0.0001 4 aid.74011231 21.44 0.0001
STATICil 39 180.32005403 4.54 0.0001 39 142.93714521 4.78 0.0001

'

7 ICE 1 .0.01415974 0.19 0.1014 1 0.53445005 0.99 0.3190
STATICNTIDE 39 - 41.15557195 1.95 0.0004 39 41.43804143 1.97 0.0004
DEPTil 1 2.25187644 4.17 1 0.0413 1 7.Mi n7 nd 4 4.17 t) snit

.
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GENERAL LINEAR HCSELS PRCCECURE
,

,

DEPEtCEt[T VARIABLE: SC

SOURCE DF Sul CF SQUARES HEut SQUARE F VALUE PR > F R-SQUARE C.V.

Hoo[L 84 57514.88805649 685.41533401 94.04 0.0001 0.763448 12.8661

ERROR . 2497 17819.60885505 7.13640723 RCOT HSE SC I:EAtt

CORRkCTED TOTAL 2581 15394.49691174 2.67140548 20.74211S51

50LRCE DF TYPE I $5 F WALUE PR > F DF TYPE III 55 F VALUE PR > F

COMTER 4 9364.06324515 32S.04 0.0001 4 9183.48473248 321.71 0.0001
STATIcrt 39 43433.57918322 156.06 0.0001 39 24495.29398770 88.01 0.0001
TIDE 1 3009.83104914 421.74 0.0001 1 1042.93048771 144.14 0.0001
STATIGHaTIDE 39 1471.69915531 5.29 0.0001 39 1481.10489110 5.32 0.0001
DEPTH 1 295.70939637 41.44 0.0001 1 295.70939887 41.44 0.0001

. . .

DEPENDENT VARIAELE: BC

SOURCE OF SUH OF SQUARES HEAtt SQUARE F VALUE PR > F R-SQUARE C.V.

ICOEL 64 45962.41319749 547.1715854S 88.77 0.0001 0.749138 11.1695

ERRoa 2*97 1C391.31387329 6.16392226 ROOT ltSE SC !!EAtt

CORREC7ED TOTA 1. 2$51 41353.72707078 2.48272476 22.22764073

TCURCE OF TYPE I $3 F VALUE PR>F DF TYPE III 55 F VALUE PR > F

GUA2TER '4 12242.31318372 434.53 0.0001 4 11982.60 M 680 486.00 0.0001

STA710tt 3ir ni4? M11. 037 121.42 0.0001 39 13902.12493594 57.83 0.0001

TICE 1 2079.60742148 317.38 0.0001 1 555.22550290 90.08 0.0001

STATILN. TIDE 39 1106.3723S770 4.60 C.0061 39 1130.75444887 4.70 0.C001

CEPTM 1 3S4.20820113 62.33 0.P001 1 384.20620173 62.33 0.0001

_. .:~- - - - - - - - - . - . ~ . - . - .

CEPEICErir VARIAELE: CC
_ _ __

SOURCE N " At CP $4iC5 HEAtt SQUARE F VattJE PR > F R-5GUARE C.V.

HCo[L SC 3453.22325476 41.10980010 13.32 0.0001 0.309436 119.6726

ERRC7 M7 770s.49313212 3.00430081 ROOT HSE OC HI Ati

CORRECTED TOTAL 2501 11157.7A639070 1.7567S707 -1.4455,222

s

SCURCE CF TYPE I $5 F VALUE FR > r DF TYPE III 55 F VALUE PR > F

CUA9TER 4 412.85439882 33.44 0.0001. 4 361.01653207 29.24 0.0001

STATIC!t 39 2654.07358528 22.05 0.0001 39 2554.10765207 21.22 0.0001

TICE 1 59.12404059 27.78 0.0001 1 14.23404185 24.70 0.0001

STAT TIDE 39 c7 'T406092 2.45 .0001 39 296.31040703 2.44 0.0001'

t'EPT 1 ' T2415276 1.87 711 1 5.78415276 1.87 0.1
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GENERAL LINEAR H00ELS PROCEDURE

DEPENDEffT VARIASLE: PHI ~
'

SOURCE DF- iSUH OF SQUARES HEAN SQUARE F VALUE PR > F- R-SQUARE C.V.

HODEL 45 22.34511510 0.49455411 4.99 0.0001 0.112197 3.2787

ERROR 2498 174.81372213 0.07100953- ROOT H5E PH1 HEAN

.e

CCRRECTED TOTAL 2535 199.15443723 0.24447413 8.12742902

SOURCE OF ~ -TYPE I SS F VALUE PR > F DF TYPE III SS F VALUE PR > F

QUARTER 4 5.99758444 21.12 0.0001 4 d.42742407 22.43 0.0001

STATICN 39 13.49449220 5.02 0.0001 39 12.18839442 4.40 0.0001

ST 1 2.31315942 32.58 0.0001 1 2.41214709 33.97 0.0001

SC 1. c.13955443- -1.97 0.1411 1 0.13955843 1.97 0.1411

.

DEPENDENT VARIA5LE: PH3 .

30"JECE OF SUtf 0F SQUARES HEAN SGUARE F VALUE PR > F R-SQUARE C.V.

t'.03EL 45 25.10214740 0.55742550 7.41 0.0001 0.121370 3.3345

ERROR ' 2480 181.72133399 0.07327473 ROOT ttSE PH3 stEAN

CCERECTE3 TOTAL 2525 204.82348159 0.27G69306 8.11794912

5|||LJACE CF TYPE I $$ F VALUE PR > F DF TYPE III SS F VALUE FR > F

@JARTER 4 7.54551798 25.74 0.0001 4 8.51c56435 29.04 0.C001

STATIO:( 39 14.38591835 5.03 0.0001 39 12.40193611 4.37 0.0001

57 1 2.76C67939 37.48 0.0001 1 3.05491539 41.49 C.00c1

5: 1 0.41003188 5.40 0.0181 1 0.41003100 5.40 0.0181

.



y, --.

.

|

.

GEttERAL lit 4 EAR HODEL5 PROCEDURE

CEPEFCENT VARIASLE: 001

ScuRCE OF SUll CF SQUARES HEAN SQUARE F VALUE PR > F R-SQUARE C.V.

HCOEL 45 3267.92056870 12.62045708 173.95 0.0001 0.755590 8.8885

ERROR 2532 1057.07368751 0.41748566 ROOT HSE 001 HEAtt

CCRRECTr JAL 2577 4324.99425621 0.64613130
*

7.26902638

SOURCE DF TYPE I SS F VALUE PR > F DF TYPE III 55 F VALUE PR > F

QUtRTER 4 2365.73088206 1916.65 0.0001 4 46.05913618 27.58 0.0001

STATIcts 39 114.05128210 7.00 0.0001 39 39.60806760 2.43 0.0001 |
ST 1 736.32633362 1763.72 0.0001 1 682.88794334 1635.12 0.0001
5: 1 51.81207092 124,11 0.0001 1 51.81207092 124.11 0.0001

DEPEFCENT VARIABLEt D03

SOURCE OF SUtt OF SGUARES HEAtt 1 WARE F VALUE PR > F R-SQUARE C.V.

H03 Et. 45 4112.49122021 91.38869378 165.78 0.0001 0.746603 10.5569

ERROR 2532 1395.78062153 0.55125617 Rect ltSE D03 HEAtt

CORRECTED TOTAL 2577 5508.27184174 0.74246628 7.03301009

SOL *RCE CF TYPE I 55 F VALUE PR > F OF TYPE III 55 F VALUE FR > F

GUARTER 4 2653.92386112 1294.28 0.0001 4 25.44115931 11.54 0.0001

STATICN 39 225.70233777 10.64 0.0001 39 155.33321462 7.23 0.0001

ai 1 941.21788087 1743.69 0.0001 1 845.44265856 1533.67 0.0001

EC 1 68.64714045 124.53 0.0001 1 68.64714045 124.53 0.0001

9 9 e
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. GENERAL LINEAR H00ELS PROCEDURE

DEPEtOENT VARIAP'it 955

SOURCE OF SUH OF SQUARES HEAN SQUARE F VALUE ' PR > F R-SQUARE C.V.
:

45 22954.12805414 510.14042343 7.02 0.0001 0.110816 4.7944

H00EL

' ERROR 2532 184182.40529654 72.71027045 < ROOT HSE 055 HEAN'

a.52703174 94.93294737

CORRECTED TOTAL 2577~ 247040.53335472

50tmCE OF TYPE I 35 F VALUE PR > F- 0F TYPE III 55 F VALUE PR > F

4 13484.31479953 44.34- 0.0001 4 4091.48714417 20.95 0.0001

|
STATICH ' 39 4243.90209104 2.91 0.0001 39 4640.93171141 2.34 0.0001~1

CuaRTER'

15.24 -0.0001 1 1020.82325894 14.04 0.0002
1 1109.90459790

* 1.34 0.2410 1 100.00654870 1.38 0.2410
, ST

1 100.06454470I SC

DEPEteENT VARIASLEt DSS

SOURCE OF SUN OF SQUARES HEAN SQUARE F VALUE PR > F R-SQUARE C.V.

45 49140.54940519 1534.90154234 14.83 . 0.0001 0.2c8555 10.3044

NCDEL
ROOT stSE DSS I:EAN

ERACR 2532 242457.58783975 103.45423532

10.18117063 94.22981029
|

OCKRE :TED TOTAL 2577 131414.15724495

SC:.;RCE OF lWEISS F VALUE PR > F DF TYPE III 55 F Vat.t:E PR > F

4 20232.48531961 46.09 0.0001' 4 2348.537848'41 5.46 0.0002

STATIO:t 39 30614.25695573 7.44 0.0001 39 31811.43:57090 7.87 0.0001
CUARTER

1 8569.67292126c 83.d4 0.0001 1 1254.05617911 49.95 0.0301

1 1363.75420259 13.35 0.0003 1 1303.75420259 13.35 0.00:3
ET
2C

I
.



-

.

GENERAL LIttEAR H00ELS PROCEDURE

DEPEtcENT VARIAS:.E: H5

SOURCE OF SUH OF SQUARES HEAtt SQUARE F VALUE PR > F R-SQUARE C.V.

It00EL 49 22.58978939 0.44101611 19.24 0.0001 0.355779 43.9304

ERROR 1701 40.90417268 0.02394261 ROOT lt5E HS heart

CORRECTED TOTAL 1754 43.49396207 - c.15419061 0.35191033

SOURCE DF TTPE I SS F VALUE PR > F DF TYPE III 55 F VALUE PR > F

QUARTER 4 3.15454833 32.91 0.0001 4 0.97172003 10.14 0.0001
STORII(CUARTER I 4 1.24515771 12.99 0.0001 4 0.11014027 1.23 0.2950
STATION 39 11.04245991 11.82 0.0001 39 3.31255969 3.54 0.0001
DEPTH 1 0.56292545 23.49 0.0001 1 0.10691419 4.44 0.0348
TURBS 1 4.584d9778 274.19 0.0001 1 4.584d9770 274.79 0.0001

DEPEtCEtfT VARIAELE: HB

SCURCE OF stal CF SCUARES ItEArt SQUARE F VALUE PR > F R-SQUARE C.V.

IC3EL 49 34.92387433 0.71273213 29.41 0.0001 0.348527 44.5048

ERROR 2469 59.84236548 0.02423749 ROOT ltSE HS HEAtt

CCREECTED TOTAL 2518 94.76424000 0.15548395 0.3347d942

SOURCE DF TYPE I 55 F VALUE PR > F CF TYPE III 55 F VALUE FR > F
~

CUARTER 4 4.72283420 48.71 0.0001 4 3.23140853 33.33 0.0001
STCarttGUARTERI 4 2.34748034 24.22 0.0001 4 0.43595799 d.54 0.0001
STATI0rt 39 19.83417225 20.98 0.0001 39 5.87139544 6.21 0.0001
DEPTH 1 3.26444777 134.49 0.0001 1 2.42749250 100.15 0.0001
TURSS 1 4.15391977 194.14 0.0001 1 4.75391977 196,14 0.0001

O O O
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GEHERAL LINEA 81 HOCELS PROCEDURE

- DEPErCEllT VARIABLE 3 TtstBS
'

. SOURCE OF. 'Sult OF SQUARES ItEAH SQUARE F VALUC PR s-F. 'R-SQUARE C.V.

.It0 DEL 59: 13039.3495 257- 274.78139045 50.00 0.0001- 0.499:09 34.4201

.ERc0R 1247 - 5951.25079942 4.772954*st HOOT IISC TUR05 HEAff'

COMPECTED TOTAL 1297 19790.42927219 - 2.10959901- 5.99832428

SOLECE . DF TYPE I SS F VALUE PR > F DF- TYPE III SS F VALUE. PR > F

QUARTER 4 1975.60818772. 54.34 s.0001- 9 213.593:5909 11.19 - 0.0001-
ST02tHOUARTER) 3 2131.99991143' 148.04 0.0001 3 350.7995713: 25.84 8.0001
STATION 39 3914.49780340 16.34 0.0001 39 4:88.75109179 3.34 0.0001
DEPTil 1 449.508993:2 199.90 0.0001 1 85.43009145 17.94 0.0001

SC -1 41.89394951 - 6.70 4.0031 1 5.74937417 1.21 0.2718*

1555 1 4963.93444234 1354.42 0.0001 1- 4441.547 5005 1358.12 0.0001
8.13 .S.7155 1 ~4.63907359 0.13 0.7155ST. 1 -0.43407359 -

l

DEPEtcENT VARIABLE! TINISS

SOURCE DF- Stat OF SQUARES HEAH SQt#.RE F VALUE PR > F R-SQUARE C.V.

IICOEL 53 30242.93064087-- 609.85441736 22.46 0.0001 0.534539 41.8104

E22CR 970 24129.25000494- 24.9322145e HOOT ltSC TURSS ItEAff

CC2RECTED TOTAL 2000 56347.10007541 5.10962505 0.39601371

SoutCE OF TYPE I SS 'F VALUE PR > F DF .TYl'E III SS F VALUE PR > F

CU.RTER 4~ 3329.90499079- 30.91 0.0001 9 033.03500769 7.73 0.0001

STC78tl CUARTER I 3 3910.74339073- 90.50 0.0001 3 15'47.03559955 19.14 0.0001
STATIcel 39 4900.154 9749 4.47 0.0001 39 2137.7 305645 2.04 0.0002
DEPTH 1 112.89771029 4.19 0.0909' 1 79.913:4600 2.74- '0.0968

CC
'

1 34.33094140 1.35- -0.2957- 1 22.0514970's 0.03 0.3434
T358 1 17931.99953027- 445.02 ' O.0c01 - 1 179' 3.069:5573 466.26 0.0001

GT 1 12.09995359 0.98 :- 0.9091- 1 12.09995359 0.40 0.4891

.
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GEHER AL LItiEAR ll00ELS PROCEDU'IE

DEPEsCEifT VARIACLE TURDS
B

SOURCE DF Sull 0F SQUARES ItEAtl Squ!@E F VALilE PR > F H-SQUAGE C.V.

ICOEL S4 2090.97984928 37.33092624 2.05 0.0001 0.314102 63.0155

ERROR 244 3409.40519512 13.118048164 0007 ILSE TURBS ItEAll

CCRRECTED TOTAL 322 5500.30504440 3. 4 21 f.11409 5.h741610

SOURCE DF TYPE I SS F VALUE PR > F DF TYPE III SS F VALUE PR > F

QUARTER 4 1209.3460'6900 23.04 0.0001 4 325.55247 % 1 d.20 0.0001
STC3llQUARTERI 4 290.59183313 S . S's 0.0003 4 204.55550561 S.44 0.0003
STATIort 4 215.36405645 4.10 0.0030 8e 8's.112Slodo 0. 08a 0.50088 I

BARGE (QUARTE =STATIDI 44 375.05392909 0.45 0.9535 84 'I 375.05192909 0.45 0.5545

i

|
|

|

|
\
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GEllERAl. L111 EAR ll0 DEL 5 PROCEDtAIE

DEPEIE)EllT VARI ADLE T555-
.

SOURCE OF '. StAl 0F SQUARES ' llE All SQUARE . F VALHE I-R > F R-50tlANE C.V..

It3 DEL .47 1140.44546667 24.24523144 1.02 0.0052 0.421032 34.47865 -

ERROR 317 1543.13411193 13.34012041 ROOT ll5E T55$ ILE All .

CORRECTED TOTAL . 144 2703.40000000' 3.4551490s 9.40000000

SOURCE OF TYPE I 55 F VALUE PR > F OF TYPE III SS F VALUE PR > F

QuaRTElt 4 484.40474190 9.10 0.0001 4 3388.50025907 4.24 0.0001
STORel(830ARTER ) 3 244.81142657 4.14 0.0007 3 245.24135381 4.42 0.000's-
STATI0:1 4 115.41418182 2.14 - 8.0778 4 72.4221108:4 1.34 0.2533
BARCElquMITE65TATIO) 34 279.37297434 * '8.42 8.9401 34 243.44791782 0.54 0.9453

.5T 1 1.48012434' 8.12 0.7299 1 0.96444440 0.07 0.7845
SC. I 18.058921441 0.41 8.3491 1 10.0509:108s 0.81 0.3591

GEIERAL LINEAR IIODELS PROCEDL5|E

CYPEICENT VARIASLE T555

SCORCE OF Sutt OF SQUARES tlEArj SQUARE F VALUE l'ai > F ll-souARE C.V.

8300EL 45 1128.90dO42d5 25.04481073 1.69 0.0033 0.417224 37.9013

ERR 02 119 1575.59315735 13.24027843 ROOT ltSE 1555 alEArt

C3 ERECTED TOTAL 144 2703.40004068 3.43071937 9.40000000

SCURCE OF TYPE I 55 F.VALUE: PR > F Cr TYPE III SS F VAlbC PR > F

OJJ.ATER 4 484.40474190 9.18 0.0001' 4 360.5439f.c20 7.19 0.0001 ,

S TCastt QUAR TER ) 3 244.61142857 4.21 0.0007 3 244.7unst l? 4.67 0.0004 I
'

STI. TIC:4 4 '115.41618182 2.14 0.0754 4 03.500413 % 1.50 0.165J
E?,RGEfQUARTE.5TATIO: 34 .279.37247034 0.42 0.9451 34 279.37:47014 0.62 0.98i51

_~-
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GEt(ERAL LItiEAR H00ELS PROCEDURE

DEPEtCENT VARIASLE: TSSS

SOURCE OF SCH OF SQUARES HEAtt SQUARE F VALUE PR > F R-5QUARE C.V.

ItCOEL 49 24445.27153516 499.29125582 44.54 0.0001 0.635403 34.8249

ERRC:t 1252 14033.40511615 11.20879003 ROOT ttSE TSSS heart

'

CCARECTED TOTAL 1301 38490.47665131 3.34195311 9.61367127

* SOURCE OF TYPE I SS F VALUE PR > F DF TYPE III SS F VALUE PR > F

CUARTER 4 430.85504889 14.07 _. 0.0001 4 186.6044:140 4.16 0.0024
STC2MI CUJJITER I 3 3187.83265417 94.80 0.0001 3 57.5:486621 1.11 0.1411
STATIO4 39 3849.60344964 '8.81 0.0001 39 's:4.97750172 0.97 0.5200

TU%SS 1 16681.42419233 .1488.24 0.0001 1 16573.8442151: 1478.65 0.0001

ST 1 0.25676192 0.02 0.8797 1 1.69645975 0.15 0.4913
SC 1 115.29922819 10.29 0.0014 1 115.29922819 10.29 0.0014

DEPENDENT VARIASLE TSSS

SCURCE OF Stat OF SQUARES heart SQUARE F VALUE PR > F R-SQUARE C.V.

ICOEL 49 1:4047.03390264 2531.57:12046 10.t4: 0.0001 0.480719 82.1403

ER304 975 133998.02365833 137.43387042 RCOT ltSE TSSS ItEAff

CO3RECTED TOTAL 1024 258045.05756098 11.7:321929 14.27219512

SOURCE OF TYPE I SS F VALUE PR > F OF TYPE III SS F VALUE PR > F

QUAR TER 4 8392.90304008 15.27 0.0001 4 5913.61105967 10.75 3.0001

STC2HtCUARTERI 3 6:57.25762050 14.49 0.0001 3 334.3357036 0.81 0.4907

STATICt 39 17322.67149580 3.23 0.0001 39 4750.96909776 1.26 0.1344

TU433 1 92159.51:0184 670.57 0.0001 1 9:151.53004910 670.52 0.0001 -

GT 1 46.47231211 0.49 0.4863 1 42.401699:5 0.45 0.5006

SC 1 48.27823221 0.35 0.5535 1 90.270 32:1 0.35- 0.3535

O O O
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SEllERAL LittEAR tt00ELS PROCEOURE
.

OEPEtSENT VARIASLE3 V555

SOURCE OF SUN OF. SQUARES ttEAH SQUARE ~ F VALUE PR > F R-5QUARE C.V. .

pgCOEL 44 255.24925772 5.44111999 2.42 0.04e1 e.340314 .44.9494

ERROR 228 453.15474228 2.85977418 ROOT ttSE V555 HEAN-

CORRECTED TOTI,t. 244 194.44484000 1.435192e1 3.20488800-

SOURCE OF TYPE I 55 .F VALUE PR > F OF TYPE III 55 F VALUE PR > F

QUARTER :4 54.94423697 7.15 0.0001 4 49.28913995 4.41 0.0001

STATION 39 114.49254937 1.45 0.0544 39 73.43749053 4.92 4.4151

onLORAS 1 79.40443137 ,
34.45 0.4441 1 79. Ate 43137- 34.45 0.0401

!
,

i

DEPEtCENT VARIA8LE: V558
'

SOURCE OF SLRtOF SQUARES ItEAN SQUARE F VALUE PR > F R-SQUARE C.V.

H00EL 49' 1279.4920e529 29.08391103 2.40 0.0041- 0.414305 75.9144 ?

ERROR ' 159 1779.53430447 11.19204442 ROOT ttSE V558 IIEAN
!

3.34545435 g.43de5275
CORRECTED TOTAL 2e3 3059.23039214 t

!

|
3CURCE OF TYPE I 55 F VALUE PR > F OF TYPE III 55 F VALUE PR > F

GUARTER 4 233.44572041 5.22 0.0004 4 227.37500475 5.04 0.0007

STATIDH 39 111.45434439 1.43 e.0191 39 595.97752993 1.25 0.1700

CILCRAS 1 334.17200409 29.84 0.0001 1 334.17200609 29.44 0.0001



.

GENERAL LINEAR HCOELS PROCEDURE

DEPEICENT VARIt5LE: CHLCRAS

SCUE2E OF St.H CF SQUARES HEAtt SQUARE F VALUE PR > F R-SQUARE C.V.

H00EL 48 1101.50471690 22.94805640 5.45 0.0001 0.671380 31.1654

ERRCR 128 539.15509101 4.21214915 RCOT H5E CHLORAS tlEAtt

CCERECTED TOTS 1 176 1640.66150791 2.05235210 6.58531073

531.20E DF TYPE I SS F VALUE PR > F DF TYPE III SS F VALUE PR > F

CuaRTER 4 222.60020584 13.21 0.0001 4 110.97986334 6.59 0.0001
STATICI 39 700.63874384 4.27 0.0001 39 323.98029225 1.97 0.0025
K5 1 103.40994534 24.55 0.0001 1 10.17810657 2.42 0.1225

SECCHI 1 40.94566448 9.72 0.0023 1 23.21081323 5.51 0.0204

SC 1 0.50928412 0.12 0.1266 1 0.45073436 0.11 0.7441
ST 1 8.06459137 1.91 0.1689 1 6.85955206 1.63 0.2042 ,

v555 1 25.33828190 6.02 0.0155 1 25.33320190 6.02 0.0155 |

O O O
>
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O - APPENDIX III

BENTHIC INFAUMAL DATA

Number per M cnd percent composition for dominant species.

,

O

.

.

O
9

r r w-- , - -,,--.e,,- - , . , - - , , - ,,,,,_,--n,_m...,..n.n.,m.--,_-,-g ,.w n,,,-,,,___,,,.,,,_y-,,-.--y,_---n_,- - , - _ , . . _ , , _.----- - ,



r.-

6-14-83.
STAlI0N I

..

/ $ 3117 43.D CORUPil!UM LACUS18tE
~( /' 10:10 13.I UUUSIUMIA SP.-

7!.1 U.G llALMYRAPSEUUES CF. CUBANEN515~

Ul2 G . t> llAPLUSCULOPLUS FULIOSUS
4tra 5.1 X[NANillVRA OftEVITELSDN
|la l 4.7 til:l[ftUMA51US rillr0RM15
7:Pi 3.0 CllANUIDIEREll.A DONNIEROIDES
771 2.n AMPCLISCA AUUllA
l.1!) 8.9 MEUl0MASIUS AMul5E TA
101 f.3 APANilRJftA MAGNIFICA

9-8-83
SIATION 1

7700 75.7 IIALMYllAPSEUDES CF . CUBANEN515
.l4 n 4.7 1AGELUS PLEBIUS
3!sti 4.1 XENANillURA OREVITEL50N
341 3.6 PAllA5fARIE IRIQUERTA
213 7.2 MCul0MA51US AMul5 ETA
17tl 1.3 IICIERUMASIUS FILIrCRMIS
117 .l.2 flAPLUSCOLOPLUS TOLIOSUS
101 1.1 SIltrUl.USPIO UENCOICT!
107 1.1 APANillVRA CF, SIGNA 1A
flti 0.9 PAllANUALIA AMERICANA

11-23-83
,- 51A110N 1

13fil3 fl4 . G llAl.MYRAPSLUDES CF CUGANEN515
7 7 ti . 4.4 XtNANIIRJRA 014tVl1EL50N

.

344 2.I' ICLI,1NA SP. +

j
- t 7')0 1.O llAPI.05CUI.0PLUS r0LIOSUS

- '735 1.4 . Slittllt.05P10 RENEDICil
149 0.9 PARANUALI A AMEltlCANA
107 0.7 SCULELEPIS TEXANA
73 0.G CYAllRINA POLIIA
G4 0.4 NEANillES SUCCINEA
ti3 0.3 MEul0MA51US AMul5 ETA

.

2-23-84-
STATION I

GilG9 3G.0 l' "YitAP5EUDES Cr. CUBANCNSIS*

doit 28.3 t h 6US Pl.[llIUS

28FG -|1.7 XCNANTituRA flREVITEl.50N
IG76 fl .1 STHtnl.GSPIO DENEDICTI
flG4 4.6 IIAPLUSCULUPLUS FOLIOSUS
313 2.0 POLYOURA LIONI

.373 2.0 . PARA 5TARTE Til100ERTA
til l 1.0 llETERlWA5tUS FILIFORMIS
titt - 0.8 CYAllRJilA PULITA
1781 0.7 LAEUNCREIS CULVElt!

6-6-84

STAlI0N 1

'

1250 27.4 llALMYRAP5Elluf 5 CF. CUflANENSIS,

fil l 17.G XCNANillllRA UntVITEL50N
401 10.7 IlAPLOSC01.OPLOS FDL105US
491 10.7 COROPilluM LOUISANIUM4

'tO 320 7.0 MESANillURA FLORIDENSIS

~ ('') 2nn G3 000510MIA SP.
14!! 3.2 1AOCIUS PLEGIUS
187 2.4 PARANUALIA AM[ft!CANA
!Hi 2.1 .lltifROMA51Lis rILitt.1 MIS
Itti 1.0 LAtONCHEIS CULVERI

o



~

6-14-83
STATION 2

lull 5 42,0 AMPELISCA floi. MESI
73G 7.G ARICIDEA IAYLORI
tiO f 5.2 All!CIDC A PillLDINAE
4 ti9 .l . 0 MULINIA LA1ERALIS
437 4.S MAGELONA PE1TIDONEAE
331 3.4 AMPFLISCA ADDITA
Pilli 3.0 ANYC0 ALUM PAPYRIUM
777 2 . !! KINUEldGONUPfl!$ SIMONI
7tiG 2.G lilAltYX CF. 00RS00RANCHIALIS
235 2.4 COMELLA SP. A.

9-8-83

STATION 2

1493 35.7 SIREGLOSPIO DENEDICT!
figs 13.5 ARICIDEA PillLnlNAE
3G3 0.7 MEDIUMASIUS AMulSETA
20G G.I MAGELONA PEllll10NEAE
745 5.0 AillCIDEA T AY Luft 1
!!!? 4.G 111ARYX Cr. Dulls 00RANClll ALIS
17 1 4.1 KINGERCONUPill5 $1MONI
14 fl 3.G PARAPRIONOSPIO PINNATA
DG 2.3 CAP 11ELLA CAPliATA
flu 2.0 SCOLUPLUS RU0llA

.

11-23-83
STAT 10N 2

IlG4 D.D ARICIDEA FillLUINAE
i 1111 D.2 SillEOLOSPlU OCNEDICTI

Cfi t 7 . !) AltlCIDCA 1 AYLuft! ,

G!i | 7.4 KINUrilGUNUPillS SIMONI
U29 7.2 NEDIUMASluS SP.
ti?G G.G SCOLCLEPIS 1EXANA
titiG G3 PAllAPRIONUSPIO PINNAT A
.iti9 U.2 SP10CilAEf0PIERtl5 C. OCULATUS
431 G.0 ACIEOCINA CANAL.ICULATA
:14 1 3.0 MAGELONA PElil00NEAE

' ,

2-23-84

SIATION 2

tilD 10.4 SiltEOLOSP10 DENEDICTI
1820 11 . 2 AttlCIDEA TAYlORI
D17 G.7 ARICIDEA PillLIllNAE
liitti G.S MEDIOMAS1US AMulSETA
77!! -G.7 MOOR [UNUPilI$ NC00LUSA
704 5.2 MYSELLA PLANULATA-
tati5 4.1 MAGELONA PETTil10NEAE
titi!) 4.1 CAMMARUS MUCfl0NATUS
til 2 3 . 11 OXYultOSTYLIS SMITill
4GU 3.4 CYMAOUSA COMPTA

6-6-84
stall 0N 2

18!i2 17.0 illARYX CF , DuftS00RANCllI ALIS

747 81.0 ARICIDF A PillLOINA[
033 1.0 M00fl[0NUPills NLilULUSA
ti23 7.7 FAORICIA SP. A.,

41G G.2 AltIC10[A TAYLufti
304 U.7 AMPELISCA Il0LMESI
2 fin 4.3 MEDIUMA$lus AM0!$ ETA
213 3.2 CAPI TEll. A CAPI f ATA
100 2.4 CREl'lDULA PL ANA
140 2.2 NEANillCS SUCCINEA

v

L
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t ( 6-14-83
SIAT!DN 3

~

-- :sfl41 ;to. 3 URAClll00NICS EXUSTUSfi

(d ' 2:1681- In.2 ANYOOAl.UM PAPYRIUM'
'

,
IGG 4 12.8 CitLPIDULA PLANA .
7CI 2.0 Mr080 MAS 1US AMulSETA
74!! l.D LUMilRINElllS VERRILL!
7415 1.9 CUMEll.A SP. A.
??4 l.7 NEANillES SUCCINEA
274 1.7 MYSELI.A PLANULATA
713 - 1.G MEDIUMASIUS CAllr0RNIENSIS
l!!2 1.5 CURul'IllUM LACUSTRE

9-8-83

SIAll0N 3

7740 20.0 CAECUM PULCilELLUM
1045 U.7 ORAClllDONIES EXUSTUS
!!GU n.0 SlftEl1LOSPIO SENCOICil
11ti G.G ME010MASIUS AMutSETA
4G? ~4.4 ARICIDEA TAYLURI
:1:11 3.1 111ARYX Cr . 00RSO'.tRANClll ALIS
3:11 3.8 CREPIDULA PLANA
PnN 2.7 FABRICIA SI'. A

217 2.G MYSELLA Pl.ANULATA
74ti 2 . :t CIRROPil0RUS CF. FURCATUS

11-23-83
STAil0N 3

ti730 21.1 C''EPIDULA PL ANA
7t12n U.3 MEul0MASIUS CAllrollNIENSIS
IU13 7.3 flRAClllDONIES EXUSTUS

'G IDG3 7.2 KIMIEl4GUNUPillS SIMONI-

_ ( l- 3:stiti U.0 NEANillES SUCCINEA
'~!~ 17!I1 4.7 CORUPilIUM SP. A

1017 4.0 CRASSOSIREA VIRGINICA
704 2G SCULELEPl3 TEXANA
G40 2.4 SPIOCllAETOPTERUS C. OCULATUS
604 2.2. TilARYX CF. DDRS00RANCHIAll5

2-23-84
stall 0N 3

312ti 18.2 CYMADUSA COMPTA
21titi 12.G ME010MASIUS AMulSETA
133:1- 7.8 FAltRICIA SP. A
078 G.7 KIMIERGONUPillS SIMONI
72tl 4.2 UXVURUSivi.15 SMITill
Gtil 3.0 CACCUM PULCilELLUM
ti!!7 3.5 URAcillDONTES EXUSTUS
tit 1/ 3.5 COROPfllOM ACllERUSICUM

,c tiO l - 2.0 EXUGONE DISPAR
44n 2.G MIIRELLA LUNAIA

>

6-6-84
STATION 3

3 GIG 15.5 CREPIDULA PLAIJA
2023 12.2 ANY00 ALUM PAPYRIUM
24G4 10.3 CAECUM PULCllELLUM
949 4.0 AMI'CLISCA ADDIT A

..

ft 21 - 3.4 FAURICIA SP. A
G72 2.0 UllAClllDONTES EXUSIUSp!

i CGI 2.0 CilRorillUM LACUSTPE
A2 tin 7 2.4 MYSELLA PLANULATA

fd)l 2.I GRANOlolERELLA DONNIEROIDES
427 1 . 11 MELITA ELONGAIA
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6-14-83 1-4-84
$1A110N 4 STA!!ON 4

4555 40.9 liALMVRAPSLUOr$ Cr. CUDANENSIS lill3 36.0 SIREULOSPIO BENEDICT!
3477 :18.2 AMPFLISCA AllPf1 A 02l 1G.7 MED10 MAS 1US AMRISETA

HS:t 7.7 ARICIDf A PilltulNA[ Cil3 13.9 IIAPLUSCOLOPLOS FOLIOStli
Ulli S.3 ML1110MASillS AMillSCI A 440 9.1 CAPIltllA CAPilAIA
3G3 3.3 SIN [ULOSPIO 0[NEDICT! 213 4.3 ARIC10EA PillLOINAE
235 2.1 MULINIA LAIERAllS 133 2.8 lilARYX CF . 00RS00RANCHIALIS
213 1.0 CAPil[LLA CAPITA 1A 9G t.9 ACfEON PUNC10 STRIATUS
203 1.n AC1 EON PUNCIOSIRIAIUS 05 f.7 Ol)oS10MIA SP.
12n 1.1 CUMFLLA SP. A. 75 1.5 llAPLOSCOLOPLUS FRAGIL15

I06 0.9 IIAPLUSCOLUPLUS FRAGILIS 75 1.5 PARANDALIA AMERICANA

7-25-83 2-23-84

STAfl0N 4 STATION 4

19435 73.3 ilALMYRAPStVUES CF. CUDANENSIS G357 50.7 STREBLOSPIO BENEDICTI
3531 13.3 AMPELISCA A30llA 1205 9.6 MEDIOMASTUS AMutSETA
1200 4.8 MCul0 MAS 1US AMutSETA 768. 6.1 CAPITELLA CAPITATA
576 2.2 SIREnt.USPIO DENCDICTI 597 4.0 AMPELISCA ADDITA

= 427 .f.G ARICIO[ A PillLil1 NAE 57G 4.6 IIAPLOSCOLOPLOS FOLIOSUS
Int 0.7 IllARY.t CF . 00R$0HR ANCill Al !5 544 4.3 CYCLASPIS SP. A
130 0.5 HFL11A [10NGABA 480 3.8 ARICIDEA PHILGINAE

US 0.3 ItAPLUSCOLOPLUS .F RAu! LI S 480 3.8 IIAPLOSCOLOPLOS FRAGILIS
MS 0.3 AMP [l. LSCA AGASSI21 288 2.3 HALMYRAPSEUDES CF. cut!ANENSIS
75 0.3 XENAN119URA UREVIICLSON 203 1.6 000SIOMIA SP.

9-8-83 4-16-84
ISFAT10N 4 SIAfl0N 4

2512 21.9 mfd 10 MAS 1US AMOISETA 2031 48.3 SIREBLOSPIO BENE 01CTI
2037 21.8 llALMYRAPS[UDES CF. CUDANENSIS 1201 25.5 MEDIOMASTUS AMBISETA
130I -13.5 AMP [LISCA AnDITA 704 13.0 flALMYRAPSEUDES CF. CUBANEN *

9 17 9.5 IIAPI.USCOLOPl.0S FRAGILIS 363 7.2 ARICIDEA PillLBINAE
512 5.3 alAPLUSCOLOPLUS FOLIOSilS 9G 1.9 IIAPLOSCOLOPLOS FRAGILIS
373 3.9 CAPIT ELL A CAPI T AT A 85 9.7 illARYX CF . 00RSOBRANCHI ALIS
352 3.6 SIRCHLOSPIO BENE 0!CTI 75 1.5 PARANUALIA AMERICANA
200 3.t XFNANill014A HRCVITELSON G4 1.3 SCOLOPLOS RUORA
280 3.0 ARICfDl1 PilllllINAE G4 1.3 CULIMASIOMA SP. A
235 2.4 PAWM0ALI A AMERICANA 53 1.1 PARAPRIONOSPIO PINNATA

:

10-13-83 - 6-6-84

SIA110N 4 STA110N 4

2421 55.9 Mtpl0MASIUS AMRISETA 17472 71.6 llAl.MYRAPSEUDES CF. CUDANENSIS
007 20.0 SIRIOLOSPIO llENtDICTI 2176 8.9 MEDIONASTUS AMutSETA
4n0 11.1 ARIC10E A PillLilINAE 1152 4.7 AMPEl.ISCA ADDITA
149 3.4 PARANI)Al.I A AMittlCANA 971 4.0 llAPLOSCOLOPLOS FRAGILIS
53 1.2 MIL 11A IONGISCIOSA 512 2.1 STREDLOSPIO BENEDICTI..

43 1.0 CAPilEll.A CAPilAIA 427 1.7 CAP!1ELLA CAPITATA*
'

43 8.0 llAPLUScot 0PLUS FRAGIllS 320 1.3 ARICIDEA PillLDINAE
32 0,7 PARAPRIONOSPIO PINNAIA 320 1.3 CIRROPl10RUS CF. FURCATUS
32 0.7 OGYRIDES Al.PilAEROSlHIS 203 0.8 PARANDALIA AMERICANA
21 0.5 CIRROP110RUS CF. FURCATUS 128 0.5 ASCID}ACEA SP.

,

i

11-23-83 7-17-84

STATION 4 STAft0N 4

OGO ; 4G.G SIRrill0SPlu, tlF NtulCil 704 3G.3 ASCIDIACEA SP.
341 IG.G llAPLD5 Col.nPLOS FOLIOSUS 304 19.8 IIAPLOSCOLOPLOS FRAGILIS*

,

267 13.0 ARIC10CA PillLDINAE 277 14.3 MEDIOMASTUS cal.!FORNIENSIS
283 10.4 MEDIONASIUS SP. 96 4.9 $1RCOLOSPIO RENEDICTI'

75 3.G PARAPRIONOSPIO PINNATA G4 3.3 PARANDALIA AMERICANA
32 1.G CAPITELLA CAPIIATA 53 2.7 PARAPRIONOSPIO PINNATA
32 1G IIAPlll5COLOPLOS rRAGILIS 53 2.7 ARICIDEA SP. C
21 1.0 PARANUALIA AMERICANA 43 2.2 THARYX CF. 00RS08RANCll!All5
18 0.5 CIRROP110RUS CF. FURCATUS 32 1.6 ARICIDEA PH(LBINAE

,
18 U.S GYPTIS DREVIPALPA 32 1.6 TELLINA SP.

W.
,

h.

_;/
# * _'

T
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6-14-83 1-4-84
SIAll0N 5 $1Atl0N 5

,\- 1429 32.5 SIRtilLOSPIO DENEDICTI 3205 44.5 STREBLUSPIU GENEDICT!
[

~

1003 22.8 ARICIDCA PillLRINAE 1248 16.9 MED10MASIUS AMn1SETAyr) 541 12.4 MCol0MASIUS AMUISETA 1163 15.8 IIAPLOSCOLOPLOS FOLIOSUS
427 9.7 CAPITELLA CAPITATA 725 0.8 ARICIDEA PflILDINAE
213 4.0 ACICON PilNC10$lRIATUS 224 3.0 ftAPLOSCOLOPLOS FRAGILIS
128 2.0 llAPLUSCOLOPLOS FRAalLIS 178 2.3 CAPITELLA CAPITATA
85 f.D CUNCLLA SP. A. 128 f.7 000510MIA Sp.
85 1.9 MrtilA ELONGAIA 107 1.4 PARAPRIONUSPIO PINNATA
75 1.7 MULINIA LAIEftALIS 107 f.4 TELLINA SP.
75 9.7 AMPILISCA AllullA G4 0.9 SCULELEPIS TEAANA

7-25-83 2-23-84
SIAll0N 5 51ATION 5

1920 37.1 ARICIDE A PillLRINAE 7136 46.2 STRLUI.OSPIO BENEDICTI
8G4 25.G MCul0MASIUS AMHISETA 2037 13.2 NEDIOMASIUS AMutSETA
2G7 0.8 SIRflil0SPIO HCNEDICTI I483 9.6 ARICIDEA PflILDINAE
807 3.5 ilAPLUSC010PLOS FRACILIS 1013 6.6 IIAPLUSCOLOPLOS FRAGILIS
85 2.R MLLIIA FLONGA1A D4D G.I itAPLUSCOLUPLOS FOLIOSUS
75 2.5 CAP!itLt.A CAPIIATA 715 4.6 000STOMIA SP.
G4 2.0 PARAM)AL I A AMCRICANA 395 2.6 CORUPflluM TUBERCULAIUM
53 1.0 ARICIDIA TAYLORI 352 2.3 CAPIT[LLA CAP!1AIA
53 1.0 TELLINA VERSICULUR 102 1.2 CYCLASPIS SP. A
53 f.n MICROPROIOPUS RANEY! 181 1.2 TELLINA SP.

9-8-83 4-16-84
SIA110N 5 STATION 5

2528' 52.2 MEDIUMAStuS AMutSETA 1088 27.5 STREULOSPIO SENCOICTI
1173 24.2 SINtliLUSPIO llCNrulCil 1067 27.0 llAPLOSCOLOPLOS FRAGILIS
7'IG 13.2 ARiclDrA PillLDINAC 587 14.8 ARICIDCA Pl:ILRINAF

(N 107 2.2 flAPl05CulOPl0S FRAGILIS 363 0.2 ItAPLOSCOLOPLOS FULIOSUS
''

G4 1.3 PARAPRIONUSPIO PINNAIA 160 4.0 MCol0 MAS 105 AMilISETA(
'

32 0.7 PARAM1ALI A AMERICANA 139 3.5 PARAPRIONOSPIO PINNATA
32 0.7 SCULOPLUS RUORA 96 2.4 ETEUNE LACTEA
32 0.7 UGYRIDIS ALPilAERUSTRIS 75 1.9 CAPITELLA CAPliATA
28 0.4 CAPflEll.A CAPI 1ATA 75 1.9 AMPELISCA AnDITA
21 0.4 Al.PlirUS IILILROCllAELIS 53 1.3 TELLINA SYBARITICA

10-13-83 6-6-84

SIA110N 5 STATION 5

1376 41.0 LIRtilLOSPIO DENEDICTI 1237 32.2 flAPLOSCOLOPLUS FRAGILIS
1013 30.2 MCOlUMASIUS SP. 405- 80.6 ASCIDIACEA SP.
582 15.2 ARICIDEA PillLDINAE 395 10.3 ARICIDEA PHILBINAE
192 5.7 ilAPLUSCULUPLUS rRAGIt.15 352 9.2 MEDIDMASTUS AMOISETA-'
64 fD ARICIDEA TAYLORI 245 6.4 HAPLOSCOLOPLOS COLIOSUS
53 8.6 PARAPRIONUSPIO PINNATA 11#2 5.0 STREBLOSPIO BENEDICT!
43 f.3 IELLINA SP. 149 3.9 CAPITELLA CAPITATA
21 0.G PARANUALIA AMCRICANA 96 2.5 TELLINA VERSICOLOR,

,
l! O.3 FABRICIA SP. A 75 1.9 PARAPRIONCSPIO PINNATA
11 0.3 LUMHRINCRIS VERRil.LI 64 f.7 MYSELLA PLANULATA

11-23-83 7-17-84
L

STATION 5 STATION 5

1841 40.1 SIRf0LOSPIO DENEDICTg 587 25.8 HAPLUScot0PLOS FRAGILIS
309 10.0 ARIC10C A PillL81 NAE . 341 15.0 ARICIDEA PHILBINAE
309 10.9 lIAPLUSCULOPLUS FOLIOSUS 235 10.3 STRERLOSPIO BENE 0lCTI
203 7.1 MCul0MASIUS SP. 149 6.6 PARAHESIONE LUTEOLA

- p IGO 5G PARAPRIONOSPID PINNATA 128 5.6 MEDIONAS1US SP.
r 4- 139 4.9 lIAPLUSCOLOPLOS FRAGILI5 107 4.7 000STOMIA SP.
\ 96 3.4 . CAPflELLA CAPITATA 96 4.2 NEDIOMASTUS AMilISETA

DG 3.4 SCULCLEPIS TF.XANA 75 3.3 PARAPRIONOSPID PINNATA
75 - 2.G OGYRIDES ALPflAERUSTIIIS 64 2.8 MElliA SP.

53 2.3 CAPITEllA CAPITATA53' l.D filARYX CF. 004506RANClllALIS
+

.

c



-

'

6-14-83

SIAI10N G

7000 3G.0 ARICIDE A PIIILulNiE
G79 10.l1 NEul0MASIUS AMalSETA
300 G.A UIAS10MA VARIUM
??? 4.0 CYMODUCE FAXONI
P l *l 3.7 CAPliFLLA CAPlfATA
71G 3.7 MITRF.LLA LUNAIA
181 3.1 ERICllSONEliR Ct. A!1E4JATA
171 3.0 SIREnLOSPIO DENEDICTI
l/l 3.0 MULINIA LATERALIS
12n 2.2 NEANillES SUCCINEA'

'
w

9-8-83-

.

"
STA110N G

11 5 :1 29.4 ARIC10EA PillLDINAE ,

7:lG 25.4 Sil1EnLOSPIO SENEDICTI,

G40 22.1 MEDIUMAStuS AMut SETA
101 3.7 NEANillES SUCCINEA
DG 3.3 PARANDALIA AMERICANA
DG 3.3 SCOLUPLOS RunRA
UG 3.3 181ARYX CF. DUR500RANCill Alls
32 1.1 IIAPLUScal.UPLOS FRAGILIS ,

32 1.1 ANYGOALUM PAPYRIUM *
' 32 1.1 AMPELISCA ICLMESI

-

11-23-83
stall 0N G

7627 42.3 STREOLOSPIO nENEDICTI
1003 15.0 ARICIDE A PillLDINAE
Gl0 9.3 IIAPLOSCOLOPLOS FOLIOSUS
535 0.3 MEDIUMASTUS SF.
373 , 5. G llArtOSCOLOPLC3 FRAGILIS
24S 3.7 PARAPRIONOSPIO PINNATA~'

224 3.4 SCOLELEP15 1EXANA
130 2.l ADICIDEA I. A Y LOR I
1211 f.9 IIAMINUE SUCCINEA
05 1.3 ME010MAStuS AMOISETA

%

2-23-84, %

STATION G

7006 G4.2 SIRFOLOSPIO BENE 0lCTI
RG4 7.1 flAPLOSCOLupt0S rRAGILIS
7CG G.3 ARIC10E A PillLulNAE
44n 3.7 flAPLOSCOLUPLOS F01,205US
405 3.3 ,MEDIOMASTUS AMOISETA
305 3.2 000STOMIA SP.
320 2.6 TELLINA TEXANA
300 2.5 CYCLASPIS SP. A '
120 1.1 POLYDORA LIGN! ,

117 1.0 CArITELLA CAPITATA

6-6-84

STAfl0N ,6

a 1788 10.5 MEDIUMAStuS AMOISETA
s

IG75 17.4 ARICIDEA PillLDINAE
D3D 9.8 CAPITELLA CAPITATA
GO3 7.1 NEANillES SUCCINEA
469 4.9 ASCIDIACEA SP.
440 4.7 IIAPLUSCOLOPLUS FRAGILIS
486 4.3 ilAPLOSCOLOPLOS FOLIOSUS
341 3.G STREALOSPIO DENE01CTI
200 3.1 ilARGERIA RAPAX
233 2.4 COROPilIUM LACUSTRE

P

h

I



6-14-83 1-4-84

' SIAL 10N 7 STATION 7

'UG5 15.2 AMPlil LSCA fl0LMrSI 7000 44.3 STRCOLOSPIO DENEDICTI

[S}' ~448 12.0 MULINIA LATERALIS 1423 8.8 IIAPLOSCOLOPLOS TOLIOSUS
363 0.7 ARICl0EA IAYLORI 1312 8.1 MEDIUMASIUS SP.

U( ' ,277 7.4 IIAPLOSCOLOPLUS FRAGILIS 1045 6.5 PARAPRIONOSPIO PINNATA2

213 . 5.7 ARIC10r A PillLIllNAE 907 5.6 KINDERGONUPil!5 SIMONI
139 3.7 SCOLUPLUS RUORA 811 5.0 ARICIDE A PillLDINAE
123 3.4 CUMIt.LA SP. A. 437 2.7 tilARYX CF. 00R$00RANClllALIS
187 3.2 MEulHMASIUS AMillSETA 352 2.2 SCOLELEPIS SQUAMATA

,

107 2.D PARAPlil0NUSP10 PINNATA 209 8.8 ARIC10EA TAYLORI
85 2.3 IllARYX Cr. 00R$004ANCHIALIS 213 1.3 CYCLASPIS SP. A

7-25-83 2-23-84
STAlI0N 7 STATION 7

949 22.7 SIRritLUSPIO DENr0!CTI 2208 25.8 STRinLOSPIO DENEulCTI
498 11.7 . ARICIDE A PillL8tNAE 1237 14.5 MEOl0MASIUS AMillSET A
459 11.0 ARIClutA IAYLORI 768 8.0 SCOLELEPIS TEXANA
384 .U.2 Mrl)ll)MASIUS AMillSETA 704 8.2 ARICIDE A Pillt.BINAE
277 G.G lilARVX Cr. HORS 00RANCill ALIS 427 5.0 M00REONUPillS NEBULOSA
871- ;4.1 SCOLOPl.05 RUDRA 348 4.0 lilARYX Cr. 00RSOURANCill All$
140 3.G LUMitRINFRIS VERRILLI 256 3.0 ARICIDEA TAYLORI
187 2.8 IIAPLUSCOLOPLOS TRAGILIS 235 2.7 IIAPLOSCOLOPLOS FOL10Sd5
107 2.6 IIAMINur SUCCINEA 213 2.5 PflDRONIS ARCIIITECT A

15 5 LO ENICll10NIUS ORASILIENSIS ISO 1.9 FABRICIA SP. A

9-8-83 4-16-84
SIAll0N 7 STATION 7

1355 35.1 SIRtitl OSPIO RENEDICT! 1824 14.6 ARICIDEA PHIL8INAE
480 12.4 ARIC10EA IAYLORI 1472 18.8 STRE8LOSP10 8ENE0!CTI
405- 10. !) PARAPRIONUSPIO PINNATA 1067 8.5 MCOIONASTUS AMUISETA'

.f 25G G.G ARIClHE A PillLplNAE 1035 8.3 SCOLELEPIS TEXANA
; 25G G.G .MY$rLLA PLANULAIA 853 6.8 TilARYX Cf. HORSO8RANCillAl15
* 213 5.5 . ' 111ARYX Cr ; 00R$00RANCill AL15 811 6.5 KINGERGONUPill5 SIMONI

18 8 4.7 Mr1310MASIUS AMillSE T A GGi- 5.3 SPilACROSYLL IS I AYL()RI
9G. 2.5' ilAPl05CULOP105 FRAGILIS 629 5.0 ARICIDFA TAYLORI
G4 I.7 SCULOPLUS RUORA 320 2.6 ETEONE LACTEA
'53 - 1. 4 MUI.lNIA LAIERALIS 299 2.4 STREP 10SYLLIS PETIIDONTAE

;10-13-83- 6-6-84
SIAL 10N 7 STATION 7

3G3 12.6 IllARYX Cr. 00RSOGRANClll ALIS 405 11.6 IIAPLOSCOLOPLOS FRAGILIS.
309 10.8 ARIC10EA TAYLORI -395 11.3 STREDLOSPIO SENCOICTI_ ,
245 8.6 ' SINEltLOSP10 -IlENE0lcil 363 10.4 IIAPLOSC010PLOS FOLIOSUS
203 , 7. t ' PARAPRIONUSPIO PINNATA 288 8.3 PARAPRIONOSPIO PINNATA
181 .G.3 Scul0PLUS RUHRA- 267 7.6 ARICIDEA PilltulNAE
160 5.6. ARICIDEA PillL8tNAE ISIL 5.2 .MYSELLA PLANULAIA
149- 5.2 Mt010MASIUS SP. :139 4.O ! 000STOMIA SP.'

-107 3;7 KINitCRGONUPilI5 SIMONI 117 3.4 SPIOCllAFTOPfERUS C. OCULATUS
~ -107. 3.7 MAGELONA PEiTIRONEAE t17 3.4 TilARYX Cr . DOR 500RANCll! Alls .s

85 3.0 .CREPlHULA SP. 107 3.1 CAPITELLA CAPITATA

,

11~-23-83 7-17-84

STATION 7 STATION 7

'2379- 2 8. ! . SIREDLOSPIO DENEGICTI 23.7 STREDLUSPIO SENEDICTI.
1739 15.4 ARICIOC A PillLRINAE - 11.4 HAPLoScol0PLOS rRAGItIS

ii
.

1301 -11.5
~ MEul0MASIUS SP. o 8.5 ARICIDEA PilILRINAC8333 11.8
SCOLELEPIS TEXANA 92 5.7 PARAPRIONOSPIO PINNATA-

,5G 5 5.0 ARIClotA TAVLOR!- 181 5.4 THARYX Cr. DOR $00RANCall ALIS'

: (e ;( 405 3.G Scol.0Pl.05 RUllRA . 171' 5.1- ARICIUtA TAYLORI
,;

-V 384 3.4 M00RIONUPflI5 NE00LOSA 160 4.7 Il0LOillOR010r A SP.
E373' 3.3 PAllAPRIONOSP10 PINNA 1 A 148 4.4 MYSEllA Pl.ANULATA

3G3 3.2- IllARYX Cr . IMHISollRANCall ALIS 128 3.8 MEDIUMASIUS SP.
.224 -2.0 llAPLOSCOLOPLUS SP. 117 3.5 TELLINA.SP.

.

;
- ..



6-14-83
STATION 8

3G3 13.4 STREnLOSPIO nENEDICTI
PG7 13.5 UGYRIDES ALPilAEROSTRIS
235 11.0 llAPLOSCULOPLUS FRAGILIS
203 10.3 ARICIDEA Pit!LDINAE
203 10.3 PARAPRIONOSPIO PINNATA
DG 4.9 MEDIONASTUS AMul5 ETA
05 4.3 ARICIDEA TAYLORI
HS 4.3 CUMELLA SP. A.
53 2.7 SP100llAEf0PTERUS C. OCULATUS
53 2.7 THARYX CF. DORSOBRANCHIAllS

9-8-63
STATION O

3573 70.n STREBLOSPIO DENEDICTI
Sol D.D PARAPRIONOSPIO PINNATA
140 3.0 ARICIDEA TAYLORI
139 2.7 IIAPLOSCOLOPLUS FRAGILIS
120 2.5 EULIMASIOMA SP. A
DG t.D MEDIOMASTUS CALIFORNIENSIS
05 1.7 ARICIDEA PHILDINAE
75 1.5 THARYX CF. DORS 00RANCHIAll5
53 1.1 MINUSPIO CIRRIrERA
32 0.G CARAZZIELLA 600SONAE

11-23-83
STATION O

find 35.7 PARAPRIONOSPIO PINNATA
7Gn 23.2 SIREBLOSPIO BENEDICTI
277 0.4 IIAPLUSCOLOPLUS TOLIOSUS
117 3.5 OGYRIDES ALPilAEROSTRIS
107 3.2 CARAZZIELLA It00SONAE
DG 2.9 ARICIDEA TAYLORI
DG 2.9 THARVX Cr. DORSOBRANCHIALIS
85 2.G SCOLELEPIS TEXANA
75 2.3 ARICIDEA PltiLulNAE
53 1.G SPIOCHAETOPTERUS C. OCULATUS

2-23-84
STATION 8

3025 33.8 STREBLOSPIO BENEDICTI
33GO 28.9 IIAPLOSCOLOPLOS FOLIOSUS
1307 11.9 PARAPRIONUSPIO PINNATA
1003 8.G llAPLOSCOLOPLOS FRAGILIS
4n0 4.1 ODUSTOMIA SP.
427 3.7 MEDIONASTU3 SP.
117 1.0 ARICIDEA TAYLOR 1
UG O.8 SCOLELEPIS TEXANA
85 0.7 SPIOCllAE10PTERUS C. OCULATUS
75 0.G TELLINA SP.

6-6-84

STATION 8

GOD 17.0 liAPLOSCOLOPLOS FRAGILIS
501 14.6 PARAPRIONOSPIO PINNATA
400 14.0 STREOLOSPIO GENEDICTI
352 10.3 MED10MASTUS AMBISETA
235 G.9 ilAPLOSCOLOPLOS FOLIOSUS -

171 5.0 ARICIDEA PilILDINAE
130 4.0 OGYRIDES ALPilAEROSTRIS
117 3.4 CAPITELLA CAPITATA
107 3.1 TilARVX CF. DOR $0BRANCillALIS
65 2.5 AMPELISCA Il0LMESI



-

1: -

'

6-14-83 1-4-84

-51A110N 9 STATION 9 i'

!

565' 50, 8 ANYOUALUM PAPVRIUM- 3093 35.6 flAPLUSCOLOPLOS FOL10 SUS
'

544- 9.8 -LUMBRINERIS VERRILLI 839 10.8 STRE8LOSP10 SENEDICTI

A ' '448 8.0 ME010MASIUS AMillSET A 907 10.4 PARAPRIONOSPIO PINNATA
- 384 G.9 CRrPJDULA PLANA 768 8.8 MEDIONASTUS AMBISETA

338 -5.9 CUMELLA SP. A. 661 7.6 filARYX Cf . 00RSOBRANCHI ALIS

299 5.4 MY6110CllELE OCULATA 480 5.5 SPIOCIIAETOPTERUS C. OCULAIUS

288 5.2 MULINIA LATERALIS 348 3.9 MYR10CllELE OCULATA

171 - 3. I ISOOUEA ENIONAi!CA1 299 3.4 SCOLELIPIS 1EXANAs

'160 2.9 tilARYX CF . 00RSOGRANCall ALIS 139 1.6 ARICIDEA TAYLOR!
'

139 2.5' HRAClllDONIES EXUSTUS 85 1.0 ACTE 0CINA CANALICULATA

7-25-83 2-23-84
StAlll)N 9 STATION 9 i

8952 .24.7 Mlul0MASIUS AullI5 ETA 3477 37.3 HAPLOSCOLOPLOS FOLIOSUS

1931 14.3 LUMHRINFRIS VERRILLI - 1099 11.8 STREBLOSPIO SENEDICf!
-44R 5.7 UNAcillDONTES EXU5tUS 725 7.8 OARAPRIONOSPIO PINNATA

395' 5.0 EXOGONE DISPAR 629 6.8 HAPLOSCOLUPLOS FRAGILIS

3G3 4.6 MYRit)CllLLE OCULATA 127 4.6 000510MIA SP.
;309_ -3.0 CIRROPfl0RUS Cr. FURCATUS- 373 40 MEDIOMASTUS AMOISETA :

- 299 3.8 tilARYX Cr. DORSOORANCllI ALIS 267 2.9 CYCLASPIS SP. A ,

267 - 3.4- ARIC10fA TAVI.ORI . 256 2.7 THARYX CF. DORSO 4RANCll!ALIS

283 2.7 EULALIA SANGUINEA 192 2.1 SP10CilAE10PTERUS C. Oc0 Latus .

-128. 1.6 i AllRICI A SP. A 892 2.1 MINUSPfo CIRRirERA '

,

9-8-83 4-16-84
STAIION D STATION 9

1440 18.8 SIRillLOSPIO DENEUICT! 3573 45.5- HAPLOSCOLOPLOS FOLIOSUS

757 -9.9 Mf DIONASIUS AMIllSE TA 736 9.4 .PARAPRIONOSPIO PINNATA
. . G51 8.5 .LUMnRINERIS VERRILLI 608 7.7 -STREDLOSPIO BENEDICTI

jf
'

.384 ~5.0 SCOLOPLUS RUllRA . 480 6.1 NEDIOMASTUS-SP.
*

'$ T 373 .4.0 PAllACAPNELLA 1ENUIS . .
416 5.3 NEDIDMASTUS AMn!SETA

E 352 ~4.6' - IllARYX Cr. 00R$0GRANCHI ALIS 284 3.7 SPIOCalAEIOPIEROS C. OCULA1US

341 4.5 HRACll!00NIES EXU51US 277 3.5 SCOLELEPIS~TEXANA

1331- 4.3 PARAPRIONOSPIO PINNATA 881 2.3 CARAZZIELLA H0050 NAE'

256 ,3.3 :ANY00 ALUM PAPYRIUM 171 2.2 ACTE 0CINA CANALICULATA

17 8 - 2.2- MYRIOCIIELE OCULATA 160 2.0 ARICIDEA TAVLORI

'10-13-83 6-6-84
. STATION D . STATION 9

245 14.3 PARAPRIONOSPIO PINNATA . 1877 16.7 THARYX Cr. 00RSOORANCllIALIS
181 10.6- IIAPLOSCOLOPLOS TRAGILIS. 715- 6.4 - MEDIONASTUS AMBISETA-

187' - 6. 8 SIRillLOSPIO SENE0lCTI 715 6.4 MEDIONASTUS.SP.

107- :G.2 NEAEROMYA TLOlll0ANA: 704- 6.3 - MYRIOCllELE.OCULATA

107! G.2 ERIC1tIONIUS 8RASILIENSIS- 501 4.5 ARICIDEA TAYLORI
' 9G .- li .6 ( MIIREll.A LUNAIA- .. 427 3.8 - HAPLOSCOLOPLOS FOLIOSbS

75 - 4.3- MICR0 Pilot.lS ORACILLIMA 341 3.0 .FABRICIA SP..A'
64 i ' 3.7 ARICIDEA IAYLORI .. *41 3.0 ASCIDIACEA SP.,

- G4 L 3.7' tilARYX CrT DORSOGRANCHI All5 320 2.8 MINGERGONUPills SIMONI~

'

G4 3.7 - MF.DIUMASIUS SP. 267 2.4 LUMnRINERIS VERRILLI

.

11-23-83 7-17-84~
-S1All0N 9 STATION 9

.5205. '28.0 lilARYX Cr.'00RSollRANCHIAll5 1077- 11.4 ME010MASTUS SP.

'800 ^18.6 SPIOCHAEIOPIERUS C.'OCULATUS 821 8.7 MEDIONASTUS AIPSI3 ETA

~587 13.G NEAEROMYA FLORIDANA .. 693 7.4 .EXOGONE DISPAR

i373' 8.7 'PARAPRIONOSPIO PINNATA 565 6.0 FABRICIA SP. A

@ ' '143' 3.5 ARICIDEA TAYLO8tt: i 555 5.8 BATEA CF. CAillARINENSIS
~

^( . I17 - '2.7- MICROPfl0LIS ORACILLINA 523' 5.5 THARYX CF. 00RS00RANCHIALIS,

;G7 2.5 : IM YNUID GENUS D 348 3.6 CAULLERIELLA SP.; *

;75 s t .71 MINUSPIO CIRRifERA' 256- 2.7 NYSELLA PLANULATA''

64 't.5 NYRIOCf8 ELE OCULATA. 245 2.6 KINGERGONUPHIS SIMONI

_ f 53 -- .l.2 .IIAPLUSCOLOPLOS SP. 203- 2.1 EULALIA SANGUINEA
~

_

r -



6-14-83
,

STATION 10

2520 20.9 MYRIOCitELE OCULATA
1077 21.4 TIMRYX CF. DDRS00RANCHIALIS
505 6.5 LUMGRINERIS VERRILLI
304 4.4 NUCULANA ACUTA
341 3.0 NEAEROMYA rLORIDANA
245 2.0 MULINIA LATERALIS
283 2.4 NEDIDMASTUS AMOISETA
213 2.4 MINUSPIO CI RIFERA
192 2.2 MYSELLA PL. JLATA
171 f.9 TELLINA VERS! COLOR

9-8-83
STATION 10

25G0 27.7 NEAEROMYA FLORIDANA
1323 14.3 TilARYX CF. DOR 50 BRANCHIAL!S
704 7.6 NYRIOCHELE OCULATA
GSI 7.0 MINUSPIO CIRRIFERA
555 G.O ME010MASTUS AMOISETA
4GD 5.1 PARAPRIONOSPIO PINNATA .

373 4.0 MICROPHOLIS GRACILLIMA
299 3.2 STREBLOSPIO BENEDICTI
2G7 2.9 POLYNOID GENUS D
192 2.1 LUMORINERIS VERRILLI

11-23-83
STATION 10

5093 20.0 MYRIOCifELE OCULATA
3/n7 17.7 ME010MASTUS SP.
1941 0.1 MOOREONUPHIS NEBULOSA
1099 5.1 LUMBRINERIS VERRILLI
73G 3.4 PARAPRIONOSPIO PINNATA
704 3.3 AXIOTilELLA MUCOSA
G55 2.6 NUCULANA ACUTA
512 2.4 HAPLOSCOLOPLOS SP.
512 2.4 TilARYX CF. 00RS00RANCHIALIS
480 2.2 SPIOcitAETOPIERUS C. OCULATUS

2-23-84

STATION 10

2176 24.9 f(APLOSCOLOPLOS FOLIOSUS
1397 16.0 MYRIOCalELE OCULATA
032 9.5 TilARYX Cf. 00RSOBRANCll!ALIS
304 4.4 MINUSPIO CIRRIFERA
341 3.0 llAPLOSCOLOPLOS rRAGILIS
341 3.0 NEAEROMYA FLORIDANA
341 3.0 TELLINA SP.
309 3.5 CARAZZIELLA 10050 NAE
2G7 3.0 SPIOCIIAETOPTERUS C. OCULATUS
102 2.2 LIJMORINERIS VERRILLI

6-6-84

STATIDH 10

1355 15.4 MYRIOCifELE OCULATA
G33 7.9 TilARYX CF. 00R500RANCill ALIS
GI9 ~ 7.0 MEDIOMASTUS AMOISrTA
331 3.0 LUMBRINERIS VERRILLI
331 3.0 MEDIONASTUS SP.
209 3.4 POLYCIRRUS SP.
277 3.8 CREPIDUI.A PLANA
25G 2.9 BOGUEA ENIGMATICA
245 2.0 PARAPRIONOSPIO PINNATA
235 2.7 MYSELLA PLANULATA



- _

s

. <

_
6-14-83

STATION 11

te 14 .11.0 MEDIONASIUS AMGISETA

;[) c 341 '7.4 CREPIOULA PLANA
'y 309 G.7 LUMORINCRIS VERRILLI
.b/. ; 309 G.7 AllRA AEDUALi5

724' 4.0 COROPillUM 1 ACUSIRE
149 3.2 POLYCIRRUS SP.
'149 3.7 GONI ADIllCS CAROLINAE
839 3.0 APOPRIONOSPIO PYGMAEA
139 ' 3.0 MYR10CllELE UCULAIA
178 7.8 CIRRUPl10RUS Cr. FURCAIUS

9-8-83
SIA110N 11

-
.

GGl 13. !) lilARVX Cr . 00RS00RANCill ALIS
313 7.9 Nr AEROMYA FLUlilDANA
78fl .G.I MYR10CIIELE OCULAIA
774 4.7 ARIC10rA SP.'C

.703 4.3 CIRROPfl0RUS Cr. FURCAIUS
?O3: 4.3 MCOIONASIUS AMOISFIA
197 . 4.0 : l.UMilRINrRls VLRRIl L1
171 3.G MICROPil0LIS GRACILLIMA

.1 GO -3;4 APOPRIONUSPIU PYGMAEA
IGO "I . 4 AMI'[LISCA flot.MCSI

111-23-83
SIAll0N 18

'
3H40 15.n FAllRICIA SP. A
t!If 3 8.5 EXUGONE DISPAR
1G00 ' G.G .MEDIONASIUS SP.

' - 1 l'lti 4.0 SADCLLARIA VULGARIS.
'

TI 1 IO'I ~ 4.G GONIADIDES CAROLINAE- - -

h ; - 9G0 i 4.0 -MICRODEU10 PUS MYERSI
039 ' _3.0 MYRIOCllCLE OCut.AIA
693. .2.9. GRANDIDIER[LLA DONNIEROIDES
G831 -2.8 . CAtiLLERl[LLA - SP.
661- L2,7 LtimitRINERIS VERRILLI-

-2-23-84,

, - STATION tl
-

G443- .21.2 [RICTil0NIUS DRASILIENSIS
- td)I 16.6 . llA'.*LOSYLLIS SPONGICOLA -
-7773 - 9, t . COROPillUM AcilERilSICUM
'

1479 - '4;7. .'rARRICIA SP.-A:
l?GS '4.2 SPIOPilANE S ' ROMilV X-

1

' ~

9Rl: 3.2 JMEDIONASIUS SP.
G83 2. 2 . .AX10llittLA MUCOSA"
t:01 S .C - .APOPRIONriSPIO PYGMAEA

L- 498 t.G. MYllIOCllrt E UCHI AT A -
_469. :9.5 ~ NilCUI. ANA ACtll A

4

6-6-84
.

[$T Al' ION - 1 I .
'

;

2144 13.3 SAD [LLARIA VULdARIS
1995 7.4 AHRA'AEQUALIS'
8820 - 7.0 MCD10 MAS 1US SP,'

' 1013~ 6.3' -COROPit!UM TIMi[RCULATOM
971 6.0 'MYR10CilELE UCULATA

7 :. 4G9 2.9 .CREPIDULA PLANA
.( .- 437 '2.7- APOPRIONUSPIO PYGMAEA
:'._ 1

_

416 2G rAGRICIA spi A
,

395 . 2.5 ~ F NOGONT DISPAll -
354 2.4. - Mttil0MASitl$ AMillSEI A

i s.

- ,,



r. ~

6-14-83 1-4-84
SIAll0N 82 stall 0N 12

5tPi 9.9 AllRA ArQUAl.lS D17 7.5 MLul0MASIUS SP.
544 9.1 NUCulANA ACulA 053 7.0 PRIONOSPIO CR!SIAIA
533 9.5 MUSCULUS l.AlrRALIS GG1 5.4 SPIO Ptfil00 NEAT
2HH 5.I ACll0CINA CANALICul.AIA G40 5.2 CONIADIDES CAROLINA [
192 3.4 1.YONSI A llYAl INA I LORIDANA 400 3.9 CAULLEGIFLLA SP.
192 3.4 SAllCI.I.Affl A VULGARIS 459 3.8 rAf!RICIA SP. A

flu 2.7 MED10MASIUS AMOISETA 437 3.G AURA AEQUAlls
149 2.1 NUCULA PROXIMA 405 3.3 IllARYX Cr . 00R50HRANCll! ALIS
1:19 2.5 GONIAnl0CS CAROLINAE 405 3.3 ARIC10EA Cr. CAlllERINAE
12ft 2.3 MONOCULUI)ES NYLI 395 3.2 EXOGONE DISPAR

7-25-83 2-23-84

SIAI10N 82 51ATION 12

395 15.0 GONI A1110r s CAROLINAE 3253 10.G CONIAnlUES CAROLINAE
245 9.3 MLul0MASIUS AMOISEIA 1792 10.2 mfd 10MASTUS AMBISETA
101 G.9 1.UIMIA ME00SA 1003 5.7 FABRICIA SP, A

149 5.7 CIRRul'110RUS Cr. FURCAIUS G93 4.0 SPIDPHANES n0MOYX
101 4.0 MYR10Cll[LE OCULA1A G93 4.0 NUCULANA ACUIA

G10 3.5 DXYUROSTYLIS SMITill9G 3.G CAULLERIEl.LA SP. '

,n5 3.2 IllARYX Cf . 00RSDDRANClll ALIS 57G 3.3 CAULLERICLLA SP,

'05 3,2 AX10llir LL A MUCUSA 555 3.2 SPIO PETTIBONEAC
75 2.n IllMttRINE RIS VERRILLI 555 3.2 AX10lllELLA MUCOSA
G.I 2.4 NUCULANA ACUBA 523 3.0 SPilACROSYLLIS 1 AYLORI

I

9-8-83 4-16-84
SIA110N 82 stall 0N 12

988 18.G GONIA 010ES CAROLINAE 4032 22.3 MEDIOMASTUS CAllr0RNIENSl$
320 G.I PAGUR10Ar SP. 1920 8.9 EXOGONE LOUREI
200 5.7 MYRIUCll[LE UCULAIA 1152 5.3 SPilAfROSYLLIS PIRIrEROPSIS
277 h3 M[010MASIUS SP. 779 3.6 PRIONOSPIO CRISTATA
2G7 5.1 APANillORA MAGNIF ICA 747 3.4 FAnRICIA SP. A
224 4.2 ULivrLLA SP, U 725 s3.3 NUCULANA ACUTA

102 3.G CAutLIRIrl.LA SP. 683 3.2 SPilAEROSYLLIS TAYLORI
139 2.G NEANillLS MICROMMA 480 2.2 [XOGONE ATLANTICA
107 2.0 CIltROPfl0RUS Cf . FORCAIUS 4G9 2.2 UHANIA Cl.AVAIA
107 2.0 EXOGUNT DISPAR 373 1.7 EULALIA SANGUINCA

10-13-83
' 6-6-84

stall 0N 12 STATION 12

2912 24.3 IIAPIOSyl.LIS SPONGICULA 5120 25.7 MYR10CilELE OCUL AT A
7GH G.4 APANillVRA Cf. SIGNAIA 1600 0.0 CAULLERIELLA SP.
G93 5.H GONIA 010ES CAR 01.INAE 118 5 4.4 TABRICIA SP. A
G40 5.3 NEANiltr.S MICROMMA OG4 4.3 AORA AEQUALIS
dG9 3.9 Caul.lLRIELLA SP. 021 4.1 CONIADIDES CAROLINAE
4 18 3.7 PAGURIDAL SP. 7G0 3.9 MEDIUMAS1US SP.
405 3.4 MfDIUMASIUS CAltr0RNIENSIS 725 3.6 11RON TRIOCELLATUS
331 2.n ARIC10EA Cf. C A lll[R INA E 544 2.7 SAnrLLARIA VULGARIS
271 2.3 [XOGUNE I)lSPAR 501 2.5 LYONSIA IIVALINA TLORIDANA
25G 2.1 (ll. t vi l.L A SP. 0 427 2.1 SPilACROSYLLIS TAYLORI

11-23-83 7-17-84

SIAll0N 12 STATION 12

1291 H.4 CAUll.CRitLIA SP. 345G 49.G MYRIOCilftE OCULATA
1011 7.0 AllRA AEQUAlls 448 G.4 flAPLOSYLI.IS SPONGICOLA
1013 G.G Mr010MASIUS SP. 2G7 3.8 ULIVELLA SP. 0
043 U.5 OLIVEliA SP. 0 181 2.6 GONIAuf0ES CAROLINAE
779 5.1 FAllRICIA SP. A 160 2.3 DIPLOOONTA PUNCIATA
G72 4.4 TXOGUNE DISPAR 128 1.8 NUCul.AHA ACUTA
591 3.9 C110NE AMERICANA 107 1.5 ABRA AEQUAl.IS
SGS 3.7 PRIONUSPIO CRISI'AIA 107 1.5 CAULLERIELLA SP.
SGS 3.7 PAGURISt r.S tlUMMI 06 1.4 ACTEOCINA CANALICULATA
495 3.2 SPflAEROSYl.LIS SPP. 05 1.2 FABRICIA SP. A

"

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



n

6-14-83 1-4-84

SIAllON 1:1 SIAI10N 13

2571 21.0 AMPfl ISCA 1R1LMI:St 29G5 25.8 SIRLul0SP10 litNIDICII

. f7 1835 - .15.0 | AttRICI A SP. A 2251 19.6 rAURICIA SP. A
t i 1904 9.7 ARICil)[ A PillLillNAE 1831 9.8 ARICIDF A PillLDINAE
\/ 0'1G 7.3 ARICIDEA IAYLORI C93 6.0 POLYOURA WinSIFRI

IlOO G.5 AMPrl. LSCA Allull A 512 4.5 AMPELISCA Il0LMESI
508 4.8 Cl10NC AMERICANA 405 3.5 ACil0CINA CANAllCULAIA
373 3.0 ' IllARYX Cl . 00RSunRANCill All S 395 3.4 CRAN 0101EREILA 00NNIER010ES

11 277- 2.3 1.ALONERCIS CULVERI 3G3 3.2 IIAPLUSCOLUPLUS roLin$lls
277 2.3 'MllillLLA LUNAIA- 352 3.9 illARYX CT . DDRSonRANCill Al l S
235 1.9 SIRrlit.051'10 litNI DICII 309 2.7 AXI0lllFLLA MUCOSA

7-25-83 2-23-84

SIAllON 13 STAfl0N 13

523 23.0 I Alti4ICI A SP. A 2323 16.6 ARICIDL A Pflit.DINAE
245 10.8 ARICIDCA Pill LillNAr 2144 12.2 FABRICIA SP. A
224 f. 9 0110Nr AMCRICANA 5200 7.3 Siltr0LUSPIO 8tNEl11CTI
213 9.4 AMPf l ISCA INILMI:SI 1205 G.8 BRANIA Cl.AVAIA
203 U.9 lIAPIUSC010PLUS 10Ll05U5 1931 G.4 00CC Altill Ell. A IIAMAT A
107 4.7 NrANildr5 SUCCINrA 992 5.6 IllARYX Cf . DORSonRANCill A1.lS
flS 3 . 11 tilAttyX CF . OUR*.0tlR ANCllI Al.!S 89G 5.1 PolVDORA WEUSTFRI
15 5 . 3.0 ActrDCINA CANALICULAIA G72 3.0 SPilAEROSYtLIS 1AYLORI
75 3.3 SCutul'8 05 RUllRA 57G 3.3 NAIN[RIS SP
53 2.3 CAPil[LIA CAPIIAIA 523 3.0 FILOGRANA IMPLEXA

9-8-83 4-16-84
SIAI10N 13 STAl10N 13

.

1973 24.4 IllARYX Cr . DURSiltlilANCllI ALIS 24011 42.0 FABRICIA SP. A
907 38.0 ARICIDI A 1AYl0RI 4459 7.8 ClKINE AML RICANA
189 IG.4 ARICIDLA PillLDINAE 3051 6.7 ARICIDEA PHILnlNAE.
523 10.9 SIRitit OSPIO Il[NIDICII 3424 G.O POLYDORA SOCIALIS

[
( '

,2G7 5.5 L ArtifJrRIIS Col VCRI 25d9 4.5 AMPEllSCA IlotMESI*

? ?S 4.9 XINANig h 032fVil[LSON 2432 4.2 AXIOillf LI. A MUCOSA
i17 ' 2. 4 MtCliONA PL 1 I til0NC AE IBG7 3.3 IIAPIUSCOLOPlUS FOL105US
107 2.2 Scut OPLUS RlillRA . 17D2 3.1 CYMADUSA COMP 1A
9G 2.0 MLDIllMASIUS AMHISE B A 1707 3.0 TilARYx Cr. DOR 500RANCill Al.lS
#15 8 . fi - IlEll ROMASillS F il.ITURMIS IG75 2.9 CRANDIDi[RELL A (10NNIEROIDIS

,

10-13-83 6-6-84
'SIA110N 13 51A110N 13

25G 81.2 GRANDIDI ERI.Lt.A fl0NNIERDIDES . 4053 26.1 POLYOORA WEBSTERI
i -- 245. 80.7 AltICIDE A PillLDINAE 2827 15.2 MEllTA ELONCAIA

224 D . O. 'SinlHLOSPIO tlENEDICT! 2144 18.5 STREBl0SPIO ll[NEDICT!
*

203 n.9 FAllRICI A SP. A 2005 10.8 FABRICIA SP. A
102 - 0.4 IYPOSYLLIS Cr. LUTEA 1440 7.7 filARYX CF. 00R500RANCallALIS.

-178 7.5 NrRrIDAC SP. D01 5.3 NC ANIllES SUCCINE A -
149 . G.5 NLANillFS SUCCINTA 725 3.9 .ORANIA CLAVAIA-
107 4.7 AX10lliF.I.L A MUCUSA 57G 3.1 X ANIlllDAE SP.
IIS 3.7 XENANilRJRA IIREVIl[LSON 459 2.5 EURYPANOPEUS DEPRESSUS
G4 '2.0 Mrill0MAGIUS SP. 395 2.I llAPLOSCOl0PLOS FPLIUSUS

11-23-83 7-17-84

SIAll0N 13 STATION 13

011. 15.G SIR [Ill 0SPIO DENEDICTI 3264 22.4 .FABRICIA SP. A
597- 18,5 POLYOURA WCust[RI 1653 11.4 THARYX Cf. 00RSOBRANClll Alls
4G9- 9.1 ARICIDE A PillLRINAE 1045 7.2 TYPOSYLLIS CF. LUTFA

~3R4 7.4 LAf0NfR[IS CULVERI 071 6.7 BOCCARDIFILA flAMAIA
373 .7 . 2 ' Ci1ANulDIERFLLA Il0NNIEROIDES' 864 5.9 CAFCUM PULCllELLUM

. A)/ 300 G.O AMPELISCA IK)LMESI 789 5.4 AXIDillELLA MUCOS A
s'f 192 3.7 FAURICIA SP. A . .

715 4.9 'AMPELISCA Il0LMESI'
~' $71 3.3 IllAliVX Cr . 00R500RANCll! ALIS 533 3.7 ARIC10E A Pillt.DINAE -

IGO 3.1 XtNANilRJRA 11titVIIEL50N _ 533 3.7 ACIF0CINA CANAllCOLA1A,

139 2.7 ARIC10EA IAYLORI 339 2.3 IIAPLOSCULOPLUS Fut.IOSUS'

L



6-14-83
SIAIION 84

1792 30.9 illARYX Cr . DOR $00RANCHI ALIS
992 17.1 ARICIDEA PillLDINAE
.l l G 7.2 ARICll)[A IAYLORI
41G 7.2 LUMORINERIS VERRILLI
370 5.5 MED*0 MAS 1US AMtilSETA
171 2.9 AMPELISCA 10LMFSI
149 2.G StREnLOSPIO DENE0lCT!
149 2.G ACIEON PUNCIOSIRIATUS
6 4!) 2.G ODOSIUMIA DISUlURALIS
107 f.8 SCOLOPLOS RUllRA

9-8-83

SIATION 84

507 27.4 illARYX Cr . DORSoflRANCHI ALIS
352 IG.4 SINIBLOSPl3 UENEDICTI
235 10.9 ARICIDEA TAYl0RI
224 10.4 ARICIDEA MllLDINAE
197 9.0 MEDIOMAGIUS SP.
117 5.5 AMYGUALUM AAPYRIUM
107 5.0 SCULOPLOS duBRA
DG 4.5 SOLARIORDIS SillMERI
32 1.5 Lt?MORINERIS VERRILLI
32 1.5 PRIONUSPIO llETEROBRANCHIA

11-23-83
STATION 14

177I 33.3 SIREBLOSPIO OTNEDICTI
G40 12.0 ARICIDEA PilILBINAE
491 9.2 MED10MASTUS CALIrORNIENSIS
373 7.0 SCOLELEPIS TEXANA
341 G.4 IIAPLUSCOLOPLOS FRAGILIS
341 G.4 IllARYX Cf. 00RS00RANCHI ALIS
309 5.0 PARAPRIONOSPlc PINNATA
139 2.G ARICIDEA TAYLORI
H5 1.G CUMELLA SP. A.
G4 1.2 ACTE 0CINA CANALICULATA

2-23-84

STATION 14

53G5 45.1 STREULOSPIO GENE 01CTI
1792 15.1 TilARYX Cf. DOR 500RANClllALIS
587 4.9 ARIC10EA PillLDINAE
GG5 4.7 IlAPLOSCOLOPLOS FOLIOSUS
4n0 4.0 SCULELEPIS TEXANA
373 3.1 ACTE 0CINA CANALICULATA
373 3.1 ME010MASTUS SP.
25G 2.2 ARICIDEA TAYLORI
245 2.1 Cil0NE AMERICANA
235 2.0 PARAPRIONOSPIO PINNATA

6-6-84
STATION 14

4005 2G.9 FAURICIA SP. ,*
3G48 24.0 illARYX CF. 00RSonRANCHI Alls

971 G4 Cil0NE AMERICANA
anS 5.0 ARICIDE A Pilf LBINAE
405 2.7 STREBLOSPIO DENEDICT!
384 2.5 ACTE 0CINA CANALICULATA
3G3 2.4 CAPITELLA CAPITATA
331 2.2 ARICIDEA TAVLORI
J20 2.1 MALDANIDAE
2G7 1.6 GRANDIDIERELLA BONNIER 0lDES

\

.~ -



r-

,

6-14-83' 1-4-84
SIAllHN I5 JTATION 15

517 11.9 IUMHRINCRIS VLitRILLI 7733 58.2 STREULUSPIO DENEDICil
. /3 4n0 18.2 ARICIDLA IAYLORI fB5G 12.3 PARAPRIONOSPIO PINNAIA

-(V)' 224' _5.2 - Mi DIUMASIUS AMillSE1 A 1771 if.7 IIAPLOSCOLUPLUS FDLIOSUS
2I3 5.0 IllAftYX Cr. DURSOURANCll! ALIS 843 5.G MCul0MASIUS SP.
In1 4.2 MYRilicit[1.E UCUI.AT A 352 2.3 ARICIDrA IAYl0RI

-149 3.5 IAllIIICIA SP. A 311 2.3 TilARYX Cl. DORSIN1RANClll Alls
139 3.2 Ellt.l RSI A CORNUI A 370 2.1 SCOLEl.fPis TEXANA
1281 3.0 -PARAPRIONUSPIO PINNATA IGO 1.1 SP10CilAE10PIERUS C. UCULAIUS
170 3.0 I!OGili A ENIGMAllCA 139 0.9 MEDIUMA$ ills amu t SE T A,

lit 2.7 AMYCHAl.UM PAPYRIUM 117 0.8 CYCLASPIS SP. A

7-25-83 2-23-84

SI Allt)N IS STATION IS

-57G 70.0 Siltillt.HSP10 lir.NEDICll 8459 46.3 SIREBLOSPID llENEDICTI
480' IG 7 MI DIUMASillS AMHISTI A IG32 8.9 OIASTOMA VARIUM
3G3 12.G ll;ARYX Cr DuftSullRANClllALIS 1408 7.7 CYMADOSA COMPTA
341 81.0 ARICIDIA IAYLORI- 978 5.3 ERICll10NIUS tlRASILIENSIS
100 5.G 11Al'8 050010P6 05 litAGIL IS GO8 3.3 CAECllM POI CilE L LUM
l'19 4 . 75 OGYltlHES Al.PflAI R0".!RI S 400 2.G MYSill A PLANilLA1A
117 4.8 IfAPillSCUII)PII;S I HLIUSUS 405 2.2 BRAClllDONI LS EXilSillS
117 4.1 PARAPill0MISPIO PINNAI A 309 1.7 MIIRrlI A lONAIA
flti - 3.O l.llMllit i NT R I S VI Rit i L L I 235 1.3 COROPil!UM LACUSIRE
n5 3.0 MYRIUCllrlC OCULAIA 213 1.2 NCul0MASluS AMIllSE I A

.

9-8-83 4-16-84
*

SI A l lflN lti STAfl0N 15

50nfl an.2 SIRIlll OSPIO 11FNilllCTI 1259 17.1 SIR [IlLUSPIO D[NEDICTI
'9737 18.7 ARICIDrA IAYl0RI flG3 15.8 IIAP10Scol ui'8 05 f ol I0 SUS

9G0 9.1 ARICIDE A PillLilINAE 8099 14.9 IIArl0SCUIUPLUS TRAGills
57G 5.5 tilARYX Cr .110ftSullRANCill Al IS 512 7.0 ARICIDEA TAYLORI

[ i .25G 2.4 ClitRUPilORtl5 Cr. rURCAIUS 459 6.2 illAftYX Cf .' DORSOURANCHI ALIS
('") 203 - 1.D IllPI'OI.Y i t Pl.[Ilft ACANiliA 448 6.I MEDIUMASluS AMillSE T A

192 1.8 MI DlHMASIUS AMill SE T A 486 5.7 PAllAPRIONOSPIO PINNAT A
192 1. ft flAllA Cf. CAlllARINENSIS 213 2.9 CYCIASPIS SP. A

-139 1.3 KINill'RCONtlPill5 SIMONI ICO 2.2 MOLCUtIHAE SP.
178 1,2 _ MAGLLONA PEIIIll0NE AE 139 1.9 ACIION_PlfNCIUSTRIA1US

| '10'-13-83 6-6-84
SI A I II)N - Iti STATION 95

544 18,9 SIRLHIOSPIO ll[NI.HICTI . 821 19.1 11tAltYX Cr . 00R$00RANCill Alls -
512 II.2 tilARYX Cf.110R500RANClll ALIS '018 18.9 PARAPRIONOSPIO PINNA 1A
480 10.5 IIAPl 0Scul 0P10S I RACILIS 512 11.0 STREllLUSPID BENCDICT! -
305 8.C Alt! CIDE A 1AYLORI 477 9.9 ARICIDIA TAYLORI
331 7.2 IIAP10SCol0Pl0S rolIUSUS~ 224- 5.2 ARIC! lira PillLit! NAE*

245 ' 5.3 PARAPR!IINOSPIO PINHATA 283 5.0 CREPIDtil A MACULUSt.
-

171 3.7' MYSELI.A PLANillAIA 203 4.7 CRCP!DULA Pl.ANA
IGO 3.5 SP10CHAC10Pi[Riis C. OCllLATUS 139 3.2 NE010MASSUS SP.
140 3.3 000SIONIA SP. . G4 1.5 IURflONIl l. A DAL L I
528 - 2.8 llAl'8 05C01.0PLOS SP. 53 1.2 PIIORONIS ARC 1111LCIA

11-23-83 7-17-84
.

'SIAllON 15 STATION IS4

3538 ~25.0 Siltilll 0SPIO DENLDICll 512 - 19.3 POLYDDRA WEHSTERI
2023 24.0- AltICIDIA IAYlORI 427 IG.1 flAPLUSCOLOPIOS FRACILIS

7nu 6.5 - Illa 11YX Cr. DOR 500RANCill Alls ' 405 15.3 ARICIDEA TAYLORI
'7GA G.3 . CIRROPfluttus Cr . IllRCAIUS 288 10.8 PARAPRIONOSPIO PINNATA
G40- 5.3 ARICIDEA PillLulNAE 203 7.6 TilARYX Cr . DORSollRANCill Al IS/s, \ 4 8G . 3.4 MIul0MAstils SP. 181 6.8 S1RERLOSPIO 11ENEDICTI
395 3.2 PAllAPill0NUSPIO PINNAIA 96 3.6 MEDIUMAS1U5 CAllr0RNI[faSIS

~ 3'i? 2.9 , SC01FLEPIS IEMANA 85 3.2 STYLOCllus SP.
21:T - ,I .4 K lNili RGONUPIil S SIMONI 53 2.O ODOSTOMIA SI'.
ISI 1.5 MAGLIONA Prfilll0NTAE 43 1.6 OGYRIOLS AlPilAEROSIRIS



. _ _ _ . ,

,

6-14-83

STATION IG

373 9. 2 < LUMBRINERIS VERRILLI
200 7.1 MYRIOCIIELE OCULATA
7G7 G.5 MITRELLA I.UNATA
2SG G.3 MEDIOMASTUS-AMulSEIA
203 5.0 AMYGUALUM PAPYRIUM
111 4.2 ARICIDE A l'IllLilINAE
IGO 3.9 POLYCIRRUS SP.
139 3.4 tlAfEA CF. CAft|ARINENSIS
1711 3.1 FADRICIA SP. A
17n 3.1 COMELLA SP. A.

9-8-83
STATION 16

G77 IG.3 MYR10CllELE OCULAIA
555 13.4 MEDIOMAS1US AMGISETA
431 lo.G STREGLOSPIO DENEDICTI
370 7.0 LUMGRINERIS VERRILLI
7G7 G.5 PARAPRIONOSPIO PINNATA
283 5.2 ACTE 0CINA CANALICULATA
187 2.8 LYONSIA IlYALINA TLORIDANA
107 2.G ARICIDE A Pilll0INAE
107 2.6 NUCULANA ACUTA ,

DG 2.3 IllARYX Cr. 00RSOURANCllI ALIS

11-23-83
STATION IG

.lGri3 14.4 MEDIUMASTUS SP.
7tl33 U.O F A9illCI A SP. A
74:12 7.5 SCOLELEPIS TEXANA
1803 5.G PARACAPRELLA TENUIS
IG21 5.0 KINGERGONUrillS SIMONI
ISIS 4.7 LUMORINERIS VERRILLI
l 14 0 - 4.4 ARIC10EA PIIILRINAE
1307 4.3 MYR10CalELE GCULATA
1333 4.1 PARAPRIONOSPIO PINf4ATA
779 2.4 EXUGONE DISPAR

2-23-84
STATION IG

174D IG.8 MEDIUMASTUS AMalSETA
1931 10.8 SCOLELEPIS TEXANA>
73G 7.1 ARICIDEA Pli!LDINAE
512 4.9 MYRIOCilELE OCULATA
4tG 4.0 llAPLOSCOLOPLOS FOLIOSUS
405 3.9 FABRICIA SP. A
395 3.8 ARICIDEA TAYLORI
334 3.7 CLYMENELLA TOROUATA
373 3.G SPIOPilANES BOMGYX
3G3 3.5 TilARYX Cf. DORSOBRANCillALIS

6-6-84
STATION I6i

1323 11.8 llaRYX Cr . 00R$0nRANCall ALIS
89G 0.0 Mf0f0MASTUS SP.
BG4 7.7 ARICIDE A Pillt.(llNAE
544 4.0 AMPELISCA IBOLMESI
440 4.0 ARICIDEA l AYl.ORI
437- 3.0 LUMURINERIS VERRILLI
41G 3.7 MYRIOCilELF OCULA1A
304 3.4 OXYUROSIYLIS SMillli
341 3.1 FABRICIA SP. A
235 2.8 CIRROPil0RUS Cf. FURCATUS

+



. -_ . . 1 . .- __ _ . .

Er

6-14-83 1-4-84
SI Al tlW 87 STATION 17

' ' 3893" 22.5: AltlCIDEA PillLt!! NAE 10578 57.8 Al4ICIDEA PillLUINAE

<p 2639. 15.6 ARICIDEA IAYLORI 1397 7.6 SIREBLOSP10 DENE01CTI
t 20A0 52.0 FAllRICIA SP. A 134d 7.3 ARICIDEA 1AYLORI'

;r, d |. - IG9G . 9.8 LAttWtREIS CUG EP) 1173 G.4 LAEDNLHEI5 CULVERI
-

1643' < 9.5 ' lilARYX Cr. 00ftSCJ4ANCIll ALIS 658 3.6 IIAPLOSCOLOPLOS FOLIOSUS

8205 .7.0 -Cil0NC' AMERICANA 555 3.0 ME010MASIUS cal.ITORNIENSIS
- - ,7571 J4.4 llEltitOMASIUS rillr0RMIS AG9 2.6 XENANillURA OREVITELSON
C. 501 -2.0 _ AMPillCIE IS GUNNE!:I 437 2.4 SCOLELErtS IEXANA

501, 2.9 'IIAPLUSCULOPLUS.rRAGILIS 373 2.0 ACT[0CINA CANALICULATA

373,- 2.2 CAPIIELLA CAPITAiA 277 1.5 CAPITLLLA CAPITATA

7f25-83 2-23-84

SIAI10N 87 STATION 17

4348 -30;4- - IDAWX Cr . UURSOUR ANClll ALIS 8085 46.5 ARIC10EA PillLDINAE

4 2 11817 30.0 ' AulCIDE A Pilll_IllNAE 1664 9.6 ilAPLOSCOLOPLUS FULIUSUS

3 5fl.1 -' 25.5 AutClorA'IAYLORI 1120 6.4 STREDLOSPIO RENEDICil
180: 3.4 XLilANilRIRA ilREVliELSON 1013 5.8 MEDIUMASIUS.SP.
427 -3,0- CAPIltl.LA CAPITAtA 092 5.7 ARIC10EA 1AYLORI
235 -1.G lit i f L'f1MASIUS - f lLIr0RMIS 885 5.8 LAEONTREIS CtlLVERI"

224 .' t . G ' - Ni Af411tr$ SUCCINE A 683 3.9 IIETEROMASTUS Fillr0RMIS.'

flS - 9.G ACIE0CINA CANALICULATA 597 3.4 THARYX Cr; 00RSUBRANCillAI.IS

44 10.4 MLillllMASIUS AMillSET A 320 1.8 ACTE 0CINA CANALICULATA

G4 .' O. 4 : CIIONL AMLillCANA 256 1.5 XENANIIRIRA OREVIIElSON,

'

4-16-849-8-83 '
+

SI AllON ' 57 STAllON 17

34 fin . ' 4 4. 2 - -ARIClurA IAYtutti. 1G501 49.6 ARIC10r A PilILillNAE
1493- -18.9 - ARICl00A PilllillNAE 3723 11.2 IIEi[ROMAsiUS fil.IFORMIS

'

a[ '._
-1013 - 12.9 - LAt0NEltEIS CULVERI .

2304 6.9 LAEONEREIS CULVERI . .'
+ -

tilAltYX Cr.' 00RS00RANClll Alls 2176 6.5 TilARYX CF . 00RSOflRANCall ALIS -- 544 . .G.9

D.
. 491 6. 2 - SIRFilLUSPIO lirNFOICTI 1728: 5.2 ARICIDEA siAYLORI-

1320- 4 .1. IlE IFROMAS*US flLIFORMIS 1707 5.1 IIAPI OSCOLOPL OS rol.105tl$

213 12.7. - XENANIIRlRA OREVI1ELSON 1099 3.3 XENANil10RA HREVITELSON

128 1.G -CAPIIEl.LA CAPIIATA 821 2.5 CAPITEILA CAPITATA
43- 0.G CAFCIM POLCllrLi tM 779 2.3 STRCHLOSPIO flENEDICTI

:32 0.4 . SAVEl L A IIT MPIllt.l I 299 0.9 Cl10NE AMERICANA.

10-13-83 6-6-84'
|

SI A110H i t7. . STATION 17

'

J 2144 23.4 ARIC10E A PillLilINAE. 3797 22.3' ARIC10[ A PilltillNAE
20f10 22.7^ DARICIDEA.lAYlURI . .

3424 '20.8 - TilAftYX Cf . 00RSOURANCall Al.lS

1749~ l19.I SIRillLUSPIU nrNEDICTI 1792 10.5 . ARIClut A 1 AY' ORI
>

l152 ~ 12. G ' tALONEREIS CULVERI 1707 .10.0 XENANilRAR A Hl4EV1I[1.50N

843 9.2 'NEREIDAr SP. 828 4.8 LAEONLREIS CULVERI.

L 305- .4.3. CAPilELLA CAPflATA 779- 4.6 IlEIEROMASlus fit.IFORMIS

[ 213' 2.3 J - Il!ARYX Cr. 00R500RANClll Alls :747 4.4 ACT[0CINA CANAllCULATA

L: 192 '2.I; ilEltit0MASIUS TILIFORMIS 544 3.2 IIAPLOSCOLUPLOS FOLIUSUS'
'

f;4 0,7 ' CYMADUSA COMPIA' .19 8- '2.9' ' MLOl0MASills SP.
TG4 0.7 XENANilRIRA UREVITELSON 486 2.4 A*4PEl. l SC#, IR)LMESI

i11-23 83| 7-17-84i

E
STATION 17SIAll0N:17.

' l lG3 - '98.D- Mill 10MASIUS CAllroRNIENSIS 2987 25.9 TilARYX Cr; 00ftS00R ANCll! At lS

1013 IG .5 '- ARICIDEA PillLHINAE- '1845 16.0 ARICIDEA PillLDINAC

757 '82.3 SlprilLOSPIO IIENCOICT! 1792 15.6 ARIC10EA TAYl.Olt!

. 597- .9.7 NE ANIllES SUCCINL A 1099 9.5 . LAEONIRrIS CULVERl'

lO. ' 523 ' 8.5 x illARYX Cr . 00lt*;pnRANCall ALIS 533 4.6 XENANilRJRA (3REVliELSON

k 4G9 7.G . XENANIIRIRA UNEVilEl. SON 459 - 4.0 ' ACTE 0CINA CANALICULATA
416. 3.6 IIET EROMAS)DS F II.]r0RMis

' 213 '- ' 3.5 POLYunitA Willstrit! .
405 3.5 TABRICIA SP 'A

'

203' : 3.3 - 'lVPOSYl.LIS Cf. LUBEA
168 3.0 'ilAPLUSC010Pl0S FRAGill$ 384 3.3 CAECUM PUICll[LLUM'

El49 2.4 ~ CAPilELLA CAPilATA.. 267 2.3 MEDIOMASTUS SP.

m
,

5d 2 h ., .,% - e ,',y. 4
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6-14-83 1-4-84

SIAll0N In STATION 10

(14 3 79.8 ARll IDE A Pllit tilNAE 7509 GG.O STREOLUSPIO SENEDICTI
357 17.5 C110NE AMERICANA 1941 10.0 MEDIUMASlUS AMBISETA
2 f tfl 10.? I UMilRINTillS l AIRLILLI GUI 5.7 ACir0CINA CANALICillAIA

713 7.5 SIRillLOSPIO Ill NtplCII G79 S.5 GRANDIDIERFLLA DONNIFROIDES
Int G.4 ARICIDCA l AYl uft| 2nQ 2.5 CAPIICLLA CAPitAIA
IGO 5.7 8. ALONI. lit IS CULVL RI 203 1.8 SPilA E RO SY L L I S IAYLORI

107 3.0 Mt DlUMASIUS CAllr0RNIENSIS 17n I.I LUMORINERIS VERRILLI
75 7.G CAPillILA CAP 11A1A 107 0.9 ARIC10EA PillLDINAE

4:1 1.5 CIRROP110RUS Cr. ruRCATUS DG O.8 I'OLYDORA SOCIALIS
43 1.5 IIAPLUSCOLOPLUS FULIUSUS 75 0.7 Cil0NE AMERICANA

7-25-83 2-23-84

SIAI10N in stall 0N lll

757 77.7 ARICIUI^ A PilllllINAE 4032 29.1 SIREOLOSPIO BENEDICTI
.l -1 R IG.4 LUMit'llNJRIS VERRill.I 1G64 12.0 IIAPLOSC010PLOS FOLIOSUS
395 14.5 ARICIDLA lAYLORI 1515 10.9 SPflALRUSYLLIS TAYLORI
713 7.H MI DIUMASIUS A 40lSCI A 1301 9.4 ACIFU;1NA CANALICULATA

1711 4.7 CAPllLLI.A CAP!1AIA 1237 8.9 GRANDIDIERELI.A BONNIER 010ES
DG 3.5 PRIONUSPIO IfE t ikcf!RANCill A 021 5.9 MEDIUMASIUS SP.
75 2.7 1.AEONIRLIS CULVERI 395 2.8 ARICIDEA PNit.DINAE
75 7.7 MIDIUMAsiUS cal.lf0RNIENSIS 3 tl4 2.8 CAPliELLA cap!TATA

G4 2.3 SIl2LilL0Sf'80 llENEDICT I 280 2.1 illa R Y't CF, DDRS00RANE11All5

ti3 7.0 AC110CINA CANAL ICULAT A 213 1.5 LUMBRINERIS VER<l!LLI

9-8-83 4-16-84
S?All0N in SIATION 18

377G U.l . 7 S!RtitLUSPIO litNLDICil 2123 31.4 IIAPLOSCOLOPLUS FOL10505
fl37 14.3 1. AEONERf lS CllLVI RI 1323 19.6 STRFill.0SPIO flENEDICil
R21 14.1 ARICIDEA lAYl0RI 4G9 7.0 ACIFUCINA CANALICULATA
117 2.0 ARICIDE A PillLUINAE 448 6.6 Mf DIUMASillS SP.
9G l.G CAPillt.IA CAPIIAIA 320 4.7 C8 "JNE AMIRECANA
43 0.7 4:lRROPilui.'US Cl . luRCAIUS 267 3.9 ARICIDE A PilltulNAE
43 0.7 ilAPI.UScal 0P10S 101.105U5 283 3.2 CAPIIEtt.A CAPITATA
43 0.1 tilARYX Cl , 00RSul3RANCil: Al.15 Int 2.7 IllARYX Cr. DORSCllRANClliAll5
?! U.4 lif lLROMASIUS r llt r0RMIS 171 2.5 lYPOSYlLIS CF. LUIEA
11 0.2 PARAPRIONOSPIO PINNATA IGO 2.4 Stol.ELEPIS TEXANA

10-13-83 6-6-84

SIAll0N lll SIATION 18

til / 3 12.7 SIRt.lil 00 Pill firNEU!CI I G29 13.1 IIAPLOTCol0PLOS FRAGILIS
1941 ?4.7 l AEUNI Rf l5 CIR VrRI 427 8.9 ACTCOCINA CANALICULATA
431 9.5 AltlCini A IAYLURI 309 6.4 MEDIUMASIUS AMn!SETA
777 G.O Nf ul IDAr SP. 299 6.2 IlAPLUSCOLUPLUS FOLIUSUS
224 4 . 11 ACllHCINA CANALICtlLAIA 2G7 5.6 IllARYX CF. 00R50llR ANCit! AL I S
117 7.5 llAMINDI SUCCINEA 256 5.3 ARICIDI A Pilll GINAE
(15 1. fl CAPf lFil A CAPil AI A 25G 5.3 IUMBRINERIS VFRRILLI
53 1.2 SCIH rLF PIS IlXANA 245 5.1 AMPE t.ISCA Ilot ur SI
43 0.9 ARICIDI A PillllllNAr 735 4.0 SIRrlH OSPIO DENEDICTI
13 0.9 CIRROl'il0R09 Cr filRCAll15 192 4.0 CilHNE AMERICANA

11-23-83 7-17-84

Stall 0N til SIATION Ill

3079 ~ ;17 . 5 SIRilll HSP10 lit NEDICI I 992 22.G SIREULUSPIO BENEDIC11
Iti47 IG.C ACllOCINA CANALICut.AIA 313 0.5 ARICIDEA TAYLOR!
1013 10.9 MrDIUMASills SP. 373 0.5 IIAMINOE SUCCINT A
-73G 7.0 IAEUNIREIS CULVERI 3G3 0.3 Mf010MASIUS AMulSETA

191 ti . 3 IIAMINUE SUCCINEA 341 7.8 IIAPLU$COLOPLOS FRAGILIS
3's ? :1. fl SCulELEPIS ILXANA 320 7.3 IllARYX Cr. DOR 500RANCillALIS
318 3.7 IIAPLUSCUI UPl.US l'Ull0005 ?G7 G.1 LUMURINFRIS VERRit.Lt
7M 3.7 PARAL'ul0NOSP10 PINNA 1 A 192 4.4 ACIEOCINA CANAL!CULATA
7 G~t 7.9 LUMitRINERIS V[RRil.1I til l 4.1 ARICIDEA PHILHINAE
203 7.7 CRANulDifREl.tA DONNILR0lDES DG 2.2 000SIOMIA DISUTURAllS

m



-

. .
.- .
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[ 6-14-83
SIA310N ID

. 24n5 2G.4 ARICIDEA PillLDINAE
1943 12.3 ARICIDEA 1AYLORI

-
~ 907 9.G GI!ANulDIERELLA UUNNIEROIDES

-

n/S 9.3 CllONE AMFRICANA'

ilG4 9.2 ElllERSI A CORNUT A
-

G79 G.7 MFt.llA LONGISE105A
-

3G3 3.0 LUMURINERIS VERRILLI
299 3.7 MEDIUMASIUS AMulSETA

- 203 2.1 MElllA SP.
Int 1.9 MElliA ELONGATA . . .~

_

- 9-8-83
I SIATION 19
e

7432 40.1 TYPUSYLLIS Cr. 1.UTEA
; 911 1G.0 CAECUM PULCIIELLUM
, 544 9.0 illARYX CF. 00R$0!!RANCit! ALIS

370 5.3 EURYPANOPEUS DEPRESSUS
; 2(.7 4.4 POLYOURA WEDSTERI
'-

7:15 3.9 ARIC10EA PillLOINAE -

; 23!f 3.9 ARICIDI: A T AYLORI
[ 274 3.7 CIRROPil0RUS CF. FURCAIUS

783 3.5 SCULOPLUS RUURA
IGO 2.G MEDIUMASIUS AMBISEIA

k

i 11-23-83
. w

SIAIION 19
_

- 3*Pl? 2 7 . 11 GRANDIDIERFLLA HONNIEROIDES
' 7385 15.G TYPUSYLLIS Cr. LUTEA

IG 13 11.8 110CCARulEl.L A flAMATA
"

9 19 G.4 POLYOURA WERSTERI
i - . G40 4.3 MEDIUMASTUS cal.IFORNIENSIS

~

--
- - SIG 3.0 SIREGLOSPIO DENEDICT!

SIG 3.D UPISill0SYLLIS SP. U
%G5 3.8 CORUPHIUM ACllERUSICUM

'

105 2.7 ARICIDFA TAYLORI
-

405 7.7 PRIONOSPIO IIE1Efl0BRANCill A
-

'

2-23-84
m

E STATION 19
"

1509 13.5 00CCARDIELLA liAMAT A
i 1172 12.5 illARYX CF . 00RSullRANCill Alls
7 1013 0.G GRANulDIERELLA DONNIEROIDES
- DGO 8.2 TYPOSYLLIS CF. LUTFA
~

110 0 G . fl POLYDORA WEDSTERI
G93 5.0 SPflAEROSYLLis 1 AYl.ORI
GGl 5.G ACIE0CINA CANALICUL AT A
373 3.2 Mro!DMASTUS AMf!!SETA

E 3/3 3.2 COROPHlUM AcilERUSICUM
'

_ 357 3.0 CAliCOM PULClif t.l.UM
.

5 6-6-84
. ~

_
SIATION 19

.

E 5739 20.2 F il.0GR AN A IMPLEXA
- 3H51 10.0 CAECUM PULCllELLUM
e 13fl7 6.8 00CCAR0!ELLA IIAMATA
- 1995 5.D TYPOSYl.LIS CF. LUTEA
h 917 4.5 lilARYX CF. DURS0tlRANCll! ALI $
it 821 4.0 GRANDIDIERELLA n0NNIER0lDES
._ - 597 2.9 Pol.YDORA WEDSTERI
b 507 2.0 MYSELLA PLAPAJLATA
E 440 2.2 TYPOSYlLIS PROLIFERA
; 41G 2.0 M[LilA ELONGATA
!"-
-

_

6̂

--

_ _ _ _ _ ..



y _

6-14-83 1-4-84

SI AI ti1N 70 ' I A t lilN 70.

734'/ 4 :1. 7 ARICIDIA IAY10RI 30GI 19.7 SIRLOLUSPIO IlLNtulCII
!)tt l Ill . I IUMitRINERIS VERRILLI 7770 17.5 ACIEOCINA CANALICULA1A
4 tG 7.7 ARICIDI A PflillllNAr. 23:1G 15.0 ARICIUCA TAYLORI
217 5.I UGYRIDI S AtI'llAlItOSlRIS 1013 G.5 MEDIUMASills SP.
1Il 3.I SC010Pl.05 RtillRA 907 5.0 SrilAEROSYLLIS TAYtORI
1:PI 2.G MYit l 0Cill:LF 00111AIA n9G 5.8 1.UMBRINERIS VERRILLI
187 7.7 MI.DIUMASIUS AMillSE1 A 7G0 4.9 IIAPtOSCOLOPLUS FOLIOSUS
9G 1 . 11 SIRiltl 0 spits HENt.DICil 704 4.5 SCULELEPIS IEXANA
G4 1.2 l AllRICI A SP. A GUI 4.2 PARAPRIONOSPIO PINNAIA
G4 1.7 IllARYX Cr . DURSullRANCit! ALIS 437 2.0 SCULOPLOS RUBRA

7-25-83 2-23-84

SIAllON 70 STATION 20

27GI 34.0 ARICIDI A I AYl.ORI 4245 24.7 illARYX Cr . 00RS00RANCill AL IS
1355 70.4 SIRilll 0SPIO lif Ni ulCII 2421 14.1 ACTCOCINA CANALICtJLATA
10/1 16.7 tilMHRINt RIS V[ftRILLI 2155 12.5 SPilAEROSYLI.IS TAYLORI
G93 10.4 ARICIDE A Pllit rilNAf 1952 11.4 MLOl0MASIUS AMOISETA
224 3.4 ME DIUMAslus AMitlSL I A 1333 7.0 SIRrtitOSPIO GENE 01CT!
274 3.4 PARAPRltINOSPIO PINNAIA G40 3.7 luMORINERIS VERR!lLI
IGO 2.4 Pill 0NOSPl0 lif l[RuttRANCill A 400 2.8 IIAPLOSC0t 0PLOS TOLIDstlS
101 l.G lilAltYX Cl' . DORStillR ANCl't AL I S 450 2.7 PARACAPRELLA TENUIS
DG 1.4 SCOLUP105 RURRA 363 2.1 ARICIDEA TAYt0RI
G4 1.0 UGYitIDES ALPilAEROSIRIS 331 1.9 C110NE AMERICANA

9-8-83 4-16-84

SIATIt1N 20 SIAlloff 20

2219 22.l ARICIDfA 1AYl0RI G133 UG.9 SIREOLOSPIO BENEDICTI
1237 12.3 IllARYX Cl . 00RSullRANCill Al I S 329G 30.G ARICIDEA 1AYLORI
907 9.0 ACllOCINA CANAllCtll AI A 341 3.2 ACTE 0CINA CANALICULATA
757 7.5 CllONE AMI'R ICANA 2G7 2.5 LUMURINERIS VERRilLi
G29 G.3 ItiMilRINIRIS VERRILL! 211 2.0 PARAPRIONOSPIO PINNATA
565 5.G llAPIUSCulOPIOS INACILIS IGO 1.5 ARICIDE A PilllulNAE
GGS 5.G MLDIUMAsills SP. (15 0.0 IllARYX Cr. DORSOURANCHIAllS
459 4.G llAPt IISClit UPl.US T 08.105t1S 53 0.5 ANYGOAt UM PAPYRIUM
203 2.0 AMPflISCA flulMrSI 43 0.4 SCOLOPt.05 RUERA
192 f.9 SCuiL1(PIS ItXANA 43 0.4 Il0Lu f flUR0!DE A SP. A

10-13-83 6-6-84
SIAIIllN 70 stall 0N 20

2432 4G.3 SIRfDLUSPIO ll[NIDICf! 2G77 27.1 ARICIDIA TAYLORI
704 13.4 PARAPRIONOSPIO PINNAIA 233G 23.6 IllARYX CF. 004500RANCllIALIS
4 18 15 . 5 MfDillMASIUS 'iP. 960 9.7 HAPLUSCOLOPLOS FilAGILIS
39'i 7.5 ltJMilRINf RIS 90RRILLI GIS G.3 LUMURINCRIS VfRRIl.LI
235 4.5 ARICIDI:A IAYt0RI 523 5.3 IIAPLUSCOLOPLOS FOLIOSUS
171 3.3 tilARyX Cr . D0ltSulutANClll ALIS 299 3.0 MEDIOMAstuS AMGISETA
IGO 3.0 POLYDORA WIltSirRI 256 2.G SCOLOPLOS RUORA
107 2.0 ACif 0CINA CANALittlt AI A 245 2.5 AMPELISCA HOLMESI
75 8.4 SCOLUPLUS ItVHRA 224 2.3 ARICIDEA Pill LIII NA E
53 1.0 SAltrll. ARIA VULGARIS 181 f.8 CYCLASPIS SP. A

11-23-83 7-17-84

SIAll0N 70 STATION 20

1045 15.0 ARICll)fA BAYLORI 30GI 33.2 ARICIDEA TAYLORt
939 13.5 Ml ul0MASIUS cal.t r0RNIENSIS 19G3 21.3 TilARYX Cr. 00RS00RANCHIAil5
970 13.3 PARAPRIONUSPIO PINNAIA 1323 14.4 STREGLOSPIO BENE 0!CTI
flil5 12.7 ( UMitRINritis VrRRIl lt 555 6.0 LUMllRINERIS VERRILLI
H37 17.0 AC110CINA CANAL.ICULAIA 491 5.3 flAPLOSCOLOPLOS FRAGILIS
13G IO.G SlRfitLUSPIO fil.NrulCII 25G 2.8 000SIOMIA BISUIURALIS
283 3.1 IIAltOSC0 TOP 105 FRAGILIS 149 1.G SCULOPLUS RUBRA
213 3.I Scul0PLUS RUllRA 117 1.3 ACTE 0CINA CANALICULATA
192 2 . 11 SCOLLI.rPIS ILXANA 117 f.3 Il0LollIUROIDEA SP.
128 1.8 IllARYX Cf . DORSullRANCill ALIS 107 1.2 SPHAEROSYLLIS TAYLORI

I'
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, - 6-14-83~
'

'

stall 0N 21

2G45- 41.8 ARICIDEA TAYLOR!-7

..'r"
'

E [ - -~h'
'.

n 15 ; 13.0 (UMURINERIS vel 4RILLIT

491. 7.R ARICIDEA PillLBINAE
L L 'd .4tn G.6 MEDIUMASTUS AMillSET A
t. 405' 6.4 51REl1LUSPID DENEDICTI

277 4.4 111ARYX Cf. 00RSDBRANCHIALIS
283 3.4 MYR10CllELE OCULATA
It 2 .3.0 PARAPRIONUSPID PINNATA
75 1.2 ilAPLOSCULOPLOS rRACILIS

l 7ti 1.2 SCULOPLUS RUBRA

9-8-83
stall 0N 28

- GO91 52.H SIRCULOSPIO RENEDICTI
_ :lGG9 31.3 ARICIDF. A r i AYLORI -

384 3.3 CIRROP110RUS CF. - FURCAIUS
. 783 1.0 tilARYX CF. DUR500RANCHI ALIS

IGO 1.4 MEDIUMAS!US AMutSETA
14 9 1. 3 - PARAPRIONUSPIO PINNATA
107 0.9 SCULOPLOS RURRA.
' !IG ' O.R ARI CIDE A . Pill Ln t NAE

75 - 0. G CARAZZIELLA It00SDNAE
G4 0.G llAPLOSCOLUPLUS rRACIllS

-

-11-23-83
SIAllDN 21

3G4R' 34;4 ARICIDEA lAYLORI
r ' t:In t . 13,s. IIAPLUSCULOPLOS FDLIOSUS

IOG1" 10.I ME010MASIUS SP.
77ti G.n .SIREDLUSPIO DENEDICTI

:C/) JG93 ' G.5 ACl[0CINA CANALICUI.ATA
591 5.G PARAPRIDNUSPIO PINNATAi. ,

*' '~ 448 4.2 LUMRRINERIS VFRRILLI
192 t 1.H SCOLELEPts TEXANA
192 't.8 SCOLOPLUS RUBRA . _

int 8.7 .SPIOCllAEIUPTERUS C. OCULA1US

2-23-84

~ STATION 21'

- 2HIG 14.0 'AC1EOCINA CANALICULATA-
' 2752 13.7 IIAPLUSCOLOPLOS FOLIOSUS
- 2G77 13.3' STREBLOSPIO BENEDICTI

~
2037 10.1 ARICIDEA'TAYLORI
1995. ,9.9 COROPilIUM ACilERUSICUM'

- lIG3 S .8 - 111ARYX CF, DORS 08RANClllALIS
89G 4.5 MEDIDMASTUS AMRISETA
715 3.G llAPLOSCOLDPLOS rRAGILIS

*j Gul 3.2- -SPilAEROSYLLIS TAYLORI -

-

,

- tis!i - 2. 8 LllMilRINERIS VERRILt.I
,

V .6-6-84;

;-
s.

STAT 10N 21*

233G 25.l ? ARICIDIA TAVLORI'

18032 19.4 TilARYX Cr.. DOR 500RANCHIAll5
1525- IG,4 IIAPLOSCOLOPLOS FRAGILIS
427. 4.6 ^llAPLOSCOLOPLUS FOLIOSUS) - :

\ : 288- 3.1 '51 REB 10SPID IIENFDICTI'[
l\,,[ 224 2;4' :ARICIDEA PHILRINAE:

' 171' l.8 NEDIDMASIUS AMn!SETA
- ~ 149 9.G. MYR10CllELE DCULATA

130 1.5 MEDIDMAS105 SP.
117- 't.3 'CIRROPilDRUS Cr. FURCATUS''

in

|| - n
,

~ ^
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6-14-83 1-4-84
SIAll0N 72 SIAL 10N 72

57;l 17.9 I UMilRINTRIS VERRILLI 2488 10.3 Mlul0MASIUS Call 10RNilNSIS
41G 9.G Al. l Gl' NA IIXASIANA flG3 8.0 111ARYX Cr . DURS00RANCill Alls
331 /.7 MYRIOCllLLE OCULAIA OHI 7.5 LUMBRINERIS VERRILLI
767 G.2 ARIClurA 1AYLORI G72 5.1 ACTE 0CINA CANALICULATA
235 ti . 4 tilAllyX Cr. 00RSullRANClll AL15 GOn 4.G SCOLtL[PIS TEXANA
274 5.2 I AlllllCI A SP. A GOD 4.G M00REONUNilS NEBULOS A
IGO 3.7 CLYMENCLLA 10HQtlA T A 507 4.5 FABRICIA SP. A
lyn 3.0 llAlrA Cl. CAlllARINENSIS 501 3.0 SPilAEROSYL L I S T AYLORI
OC 2.2 MYSILLA PLANULATA 200 2.2 CAECUM PULCllELLUM
9G 7.7 Inuir.A lillLunA 277 2.0 AMAEANA TRILOBA 1A

7-25-83 2-23-84

SIAll0N 22 STA110N 22

1013 70.0 LUMilRINCRIS VEllillt.LI 2229 12.3 SPilAEROSYLLIS TAYLORI
779 15.3 ARICIDEA IAYLORI 1701 9.8 [XOGONE DISPAR
G93 13.7 IltARYX Cr. DORSODRANClllALIS 1344 7.4 tilARYX Cf. DOR $00RANCillALIS
ti'iti 10.9 Mll)l0 MAS 105 AMillSE I A 1269 7.0 MEDIUMASTUS AMniSETA
299 5.0 ARICIDI A PillLUINAE 1237 G.0 CACCUM SIRIGOSUM
Ill 3.4 SlHtill OSPIO IlENLulCil 1067 5.9 ARICIDIA TAYLORI
ICO 3.2 i ARAPRitRMISPIO PINNATA DGO 5.3 MYRIOCilFLE OCULAIA
139 7.7 CIRRUPil0RUS Cr. FURCAIUS G l9 3.4 Cf.YMENELLA 10ROUATA
197 7.3 MYRl0Cll[l.r. Ocul AI A 555 3.0 I AtlRICI A SP. A
75 1.5 l'Ot.YCIRRUS SP. 533 2.9 STHLOLOSPIO CENEDICTI

9-8-83 4-16-84
51AIION ?? $1ATION 22

lii?9 73.G SlHLill 0SPIO HENEulCTI 917 9.9 TilARYX Cf. 00RSOBRANCillALIS
1759 In.0 Alt | Clut A I AYl.ORI 917 9.9 MEDIOMASTUS SP.
Stiti n.3 LUMitillNI RIS VCRitill! 853 9.2 ARICIDEA TAYLORI
533 H.O 111A11YX CI . DUR'.OnH ANClll ALIS 843 9.$ llAPLOSC010PLOS FOLIOSUS
ADI 7.3 MLul0MASIUS AMillSE I A 512 5.5 LUMBRINCRIS VERRILLI
713 3.7 l'AllAPRIONUSPIO PINNAT A 501 5.4 alAP4 0SCOLOPLOS FRAGILIS
203 3.0 AClf 0CINA CANAL.lCllt.AI A 352 3.0 ACIE0CINA CANALICULATA
117 1.8 Scul OP10". ROURA 320 3.5 CLYMENTLt.A 10ROUATA
107 l.G MYltl0Clli t t UCULAI A 2'/ 7 3.0 llOLOllitJR010f A SP.
107 f.G PolYNUID GENOS 0 713 2.3 PAllAPRIONOSPIO PINNAT A

10-13-83 6-6-84
SIAI10N 27 STATION 22

G08 15.7 IllARYX Cl . 00RS0llR ANCill AL I S 3499 29.3 IllARYX Cf . DORS 0GR ANCill AL I S
tiG5 I4.G ARICIUfA IAYIORI 949 7.9 ARICIUCA 1AYLORI
523 13.5 PARAPRIONOSPIO PINNAIA 73G G.2 ALIGENA TEXASIANA
til l 4.7 M[010MAStilS SP. 544 4.G IUMnRINFRIS VERRIL LI
171 4.4 LilMilRINI RIS VIRRII.1 I 523 4.4 FABRICIA SP. A
171 4.4 ACl[UCINA CANAL.lCULAIA 41G 3.5 AMPELISCA HOLMESI
149 3.8 SIRIll10SP10 Il[Ni ulCII 405 3.4 MYRIOCll[LE OCULA1A
DG 2.5 SCulELtPIS IEXANA 373 3.1 NEAEROMYA FLORIDANA
fl5 7.2 Scut.0PLUS RUllRA 320 2.7 ENIEROPNEUSTA SP.
75 1.0 CIRRol'lKIRtlS Cr . I URCAIUS 2nB 2.4 llAPIOSCOLOPLUS FOLIOSUS

11-23-83 7-17-84

SIAL 10N 77 SIATION 72

1913 17.4 M0010MASIUS SP. 1099 17.1 IllARYX Cr . DDRSOBRANCHI Alls
fil l3 IG.O filARYX Cr . D0ilS0llitANClll ALIS 757 11.8 ARIClutA TAYLORI
9/1 fl . G ARICIUCA BAYLORI 587 9.2 ALIGENA TEXASIANA
800 7.1 PAllAPRIONOSPIO PINNAT A 373 5.8 MEDIUMASTUS SP.
Gun 5.4 1.UMilRINIRIS VERRILLI 320 5.0 LUMGRINERIS VERft!LLI
Sol 4.4 ilAPLUSCol OPl.05 TOL10StiS 299 4.7 MYR10CllELE OCULATA
498 4.3 MYR10Calttr UCUI.AIA 235 3.7 IIAPLUSCOLOPLOS FRAGILIS
477 3.H KINIll RG0HurtilS SIMONI 213 3.3 PARAPRIONOSPIO PINNATA
330 2.9 ScultiEPIS lEXANA 149 2.3 MEDIUMASTUS AMBIStiA
7G7 7.4 SPIOCllAr 10PI ERUS C. OCULAIUS 12n 2.0 llAPLOSCOLUPLUS FOLIOSUS

L_



_

6-14-83
SIAIION 23

1909 17.7 CREPIDULA PLANA
4G9 7.3 ARICIDE A PilILtilNAE_ 7 .-s

- { j}- 3814 5.9 illARYX Cr. DOR $00RANCilI All5
41G - G.4 MEDIONASTUS AMBISET A

s
320 5.0 CAULLERIELLA SP.
Pfin 4.5 LUMURINERIS VERRILLI
171 2.G ARICIDEA TAYLORI
178 2.G LYONSIA flYALINA FLORIDANA
100 2.5 FAURICIA SP. A
IGO 2.5 RRAClIIDONTES EXU%1US

9-8-83

SIAIIDN 23

1099 27.8 MEDIUMASfUS AMOISETA
498 12.4 PARAPRIDNUSPIO PINNATA
doti 10.3 SIREOLOSPIO BENEDICT!
309 7 . fi MYRIOCllFLE OCULATA
7ftfl 7.3 LUMilRINERIS VERRILLI
713 5.4 ACIE0CINA CANALICULATA
170 3.2 IURGONIll.A CONRADI
117 3.0 CARA721ELLA lo0SDNAE
li4 1.G SPIONIDAE SP.
53 1.4 PilVI.LUDUCE ARENAE

11-23-83
.SIA510N 73

flin t 27.8 FAHRICIA SP. A
.3!s73 12.1 MEDIUMAS1US CAllr0RNIENSIS
- 7 tift l- 11 . 8 EXOGUNE DISPAR

: . 7t:01 . 8. 5 MYRIUCilELE OCULAIA
[ )- ' 77fl3 7.8 AXIUlllELLA MUCOSA

Q''' 979 3 . 3 .- CAFCUM PUI.CllCLLUM
' ISti? 5.3 .CREPflMILA PLANA

,

7fkl '2.4 KINGERGONUPlfl5 SIMONI
Gl9' 22.1 -ACIEUCINA CANALICUI.AIA
till t 12.0. COROPilIUM ACllERUSICOM

2-23-84

STATION 23

.733G 25.2 filARYX Cf.' 00R50llRANCli! ALIS
949 10.2 IIAPLUSCOLOPLOS FOLIUSUS
GUI 7.0 MINUSPIO CIRRITERA
597 G.4 MYRIOCalELE OCULA1A
4 IG 4.5' Cl.YMCNEl.lA 10NQUAIA
405 - 4.4 ACIE0CINA CANALICUI.ATA

' 395 4.3- MICROPl10LIS GRACILLIMA
299 3.2 POLYNOID GENUS Il
777 3.0 MYSELLA Pl.ANulATA
70G 2.8 PARAPRIONUSPIO PINNAIA

6-6-84
STATION 23

6048 25.3 F AllRICI A SP. As

14 ti l ' G.I CAULLERIELLA SP.
1759 5.3 MF.010MAStus SP.
1024 4.3 IURBONILI.A CONRADI
flG4 ' 3.G EXUGONE DISPAR

.- 700 3.3 TilARYX Cf. DOR $00RANCllIAl.IS
~ [] 757- 3.2 NUCULA PROXIMA
( 73G 3.1 fl0CUEA LNIGMATICA' ''''/ 7 15 3.0 MYSELLA PLANULATA

G72- 2. 8 . MYRIOCllELE OCULATA

=
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6-14-83

SIATION 24

192 G.0 LUMitRINERIS VLURII.LI
IH I 5.7 P2110MASills LAIERICEUS
Inl 5.7 CilAElul0NE SP.
IGO 5.0 AURA A[QUALIS
130 4.4 ARICIDEA CF. CAfilERINAE
107 3.4 flAPLUSCULOPLUS FRAGILIS
DG 3.0 OXYURUSTYLIS SMITill
HS 2.7 APOPRIONUSPIO PYGMAEA
nu 2.7 MULINIA LATERALIS
HS 2.7 NUCULANA ACUIA

9-8-83
SfATION 24

200 9.3 NEAEROMYA FLORIDANA
25G 0.2 MYRIUCilELE OCULATA

*
Int 5.0 MICR0 Pit 0LIS GRACILLIMA
149 4.0 tilARYX CF . 00R$00R ANCil! ALIS
139 4.5 APOPRIONUSPIO PYGMAEA
139 4.5 LIJMORINERIS VERRILL!
817 3.0 NUCul.ANA ACUfA
107 3.4 POLYN010 GENUS 0
OG 3.1 AMPELISCA ICLMESI
DG 3.1 N010MAStus LATERICEUS

11-23-83
SIA110N 24

n00 IG.O ME010MASIUS SP.
4GD D.4 APOPRIONOSPIO PYGMAEA
41G 0.3 LUMORINERIS VERRILLI
:In4 7.7 MYR10CllELE OCULAIA
283 4.3 AMPELISCA Il0LMESI
1:19 2.8 IllARYX CF. 00R500RANCll!ALIS
128 2.G PARAPRIONOSPIO PINNATA
12n 2.5 SCULELEPIS TEXANA
12il 2.G SP10CllAEIOPTERUS C. OCULATUS
117 2.3 TELLINA VERSICULOR

2-23-84
STATION 24

4

-1504 18.7 SCOLELEPIS TEXANA
G29 7.0 MEDIUMASIUS SP.
Gl9 7.7 MEl110MaSIUS AMnISETA
fig!i 7.0 CLYMFNELLA TORQUAIA
352 4.4 SPIOPilANES BOMOYX
318 4.2 APOPRIONOSPIO PYGMAEA
320 4.0 LUMGRINERIS VERRILLI
25G 3.2 00GUCA ENICMATICA
25G 3.2 MYRIOCllELE OCtll. AT A
192 2.4 MYSELLA l'LANULATA

6-6-84

STATION 24

2133 13.0 MYRIOCllELE OCULATA
19G3 12.8 CARAZZIELLA IlOOSONAE
907 5.0 ALICENA TEXASIANA
nli S.3 IllARYX Cr . 00R$00RANCllI ALIS
G83 4.5 MEDIUMAStuS AMGISETA
ti44 3.G AllRA AEQUAl.lS
523 3.4 MEDIUMAS[tj$ SP.

491 3.7 CLYMrNEl.i. A 10RQUAIA
459 3.0 MYSEL LA PL ANUI A1 A
137 2.9 MINUSPIO CIRRIFERA



<

6-14-83 1-4-84-

SIAllON 25 SIAI10N 25

) 19111 28.0 GONI AlllDES CAROLINAE 1301 10.t MEDIONASIUS AMillSE I A
|

d 597 8.4 MEDitMASIUS AMQlSETA 949 7.3 MYR10CllELE UCULAIA

SGS 0,0 ARRA AIQtlAl.IS G72 5.2 GONIAUIDr$ CAROLINAE

309 4.4 MYll10Clli'LF UCULAI A 544 4.2 ABRA AEOtlAllS

277 3.D CIRRtlPal0Rtl5 Cr. FURCAIUS 533 4.1 FADRICIA SP. A
213 3.0 MYSt.I I.A I I. ANUL A I A .l91 3.0 CARAZZIELLA flullSONAE

160 '2. 3 LYON'il A fly AllNA FLUI110ANA 395 3.1 CIRROPil0RUS Cr. FURCATUS

149 2.1 -CAICtJM SP. 331 2.6 LUMURINERIS VrRRILLI

139 ' 2.0 SPlf)PI ANTS DOMilVX 320 2.5 SPilAERUSYLLIS TAYLORI

128 1.6 l'AGtJRIDAE SP. 320 2.5 AX10lll[1.LA MUCOSA

' s7-25-83 2-23-84u
'

'SIAll0N 25 STATION 25

15041 til . 5 CAR A7 $1ELdllollSONAE 1035 11.5 MYRIOCll[l.E OctlL AI A
1077 13.2 00NI ADIDFS CAS401.lNAE 73G 8.2 CLYMENEttA 10ROUATA
587 . 7.2 MY R lHCitr.t[ DCULA1A. 512 5.7 NEAEROMYA FLORIDANA

533 : G.5 CIRROPIKJRtlS Cr. IUNCAIUS 4 16 4.6 NUCULANA ACUTA

533 'G.5 MI ulDMASIUS AMillSET A 405 4.5 CARAlltfLLA Il0GSONAE
437 i 5.4 s illARYX Cf . DURSOURANCall All5 405 4.5 SPIOPilANES BOMOYX

256 '"3.1 NCAFRIMYA ILOlllDANA: 331 3.7 MEDIUMASIUS AMGISEIA
25G - 3.1 AMPrLISCA IlULMESI 320 3.6 AMPillDRIDAE SP.
203 2.5 LUIMIA MrDUSA .

208 3.2 TEREntLLIOES SIROEMI
104 2.2 MICRUPil0LIS GRACILLIMA 277 3.1 THARYX Cf. DDRSOGRANClll At 8 %

9-8-83 4-16-84
STA110N 25SIAllDN 25

1440 .84,7 GONIADIDfS. CAROL.lNAE 2517 17.2 MEDIUMASIUS 5p.

80'99 . 18.2 calla //ll Lt.A litNISONAE 1259 8.G MYR10Clif t.E OCULAT A

- 'All 8.3 ' MLulOMASillS SP. 992 S.8 GONIADIDES CAROLINAF

.[~} G2D G.4. CIRRtn'110RUS CF . FURCAluS 832 5.7 FAllRICIA SP. A
( ,,/ G0ff G.2 MYRIUCilllE OCutAIA 597 4.1 LUMHRINIRIS VI.RRILLI

4GD 4 fl CAICUM SittlGUSLM 491 3.4 CIRROPil0RUS CF. FUNCAlllS
352 3.G CAUILERafLLA SP. 491 3.4 SPIOPilANIS Il0MOYX

352 3.G Nr.ANiltrS MICROMMA 373 2.6 NUCtllANA ACUTA

.192. 2.0 LUMilRINI RI S- VE Riti L L I 3G3 2.5 NE ANillf S MICROMMA

128 f3 MICR110lulilPUS NYf RSI 352 2.4 illARYX Cr . 00RSo!!RANCit! Alls

10-13-83 6-6-84
'

SIAlllN 25 STAi!ON 25
-

GONIAulurS CAROLINAE' 1739 9.7 MYRIDCilLL F OCUL A1 A
1017 12.0
> 45!! 5.1 CIRRuellpRtlS ' Cr . T URCATUS 1056 5.9 MEDIONASTUS CALIFORNIENSIS

459 5.I MLDilWASIUS SP. .

096 5.0 MEDIUMASIUS SP.

437 4.D' ilRACilVUll A SP . - (JtiV. ) . 864 .4.8' SABELLARIA VULGARIS

405' 4.5 COROPilitm LOUISAN!UN * -853 4.8 ABRA AEQUAllS

~320 3G PAllAMPlllNOME SP. 8. 640 3.6 CIRR0Pil0RUS CF. FURCATUS

288 ' 3.2 MYRIDCil[LE DCULAIA 533 3.0 FADRICIA SP. A

277 3.1 CARA77tELLA 110HSUNAE 523 2.9 CAULIERIELLA SP.

277 3.1 CAUll.[RIFLLA SP. 448 2.5 GONIADIDES CAROLINAE

235 2.G AMerLISCA IlOLMESI- 427- 2.4 DIPLODONTA PUNCTATA

11-23-83 7-17-84
STAlI0N 25

| SIAll0N 25 ,

10G7 ' th .G GONI Allt!)ls CAltoLINAE 1408 19.8 MYR10CilELF OctlL AI A

1570. 12.3 - 'CARAZ7|El LA flOllSONAE 1003 14.1 CARAZZITLLA flunSONAE
757 10.7 GONIADIDES Call 0LINAE

8035 8.I MYRlltCilr.Lr UCULAI A 400 6.8 CIRRI)Pil0RUS Cr . rt RCAlus
81i G.3 MEullWASIUS SI*.s 224 3.2 ME010 MAS 10S AMulSETA

[ ) GID <4.n: CATH.LElilELLA SP. 149 2.8 AMPFLISCA Il0LMESI
V -501 i 3.9- _CIRit0Pfl0RUS CT! FORCA1US 149 2.1 AMPfllURIDAE SP.

277 ,?,
2.8 - NEANillr5 MICROMMA- 128 1.8 TilARYX Cf . DORS 0nR ANCill Alls352s *

2n - F[h~3 42 ' * ' LUNilRINERIS VERRILLi c
i28 i.8 NEAEn0MYA ILORinANA

.2 - AnRA ArouAtiS. 128 1.8 BRACllYURA SP. (duv.)1 1.g Cil0NE AMERICANA*245. ,(- .MR9

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



-. _.

6-14-83 1-4-84

SIAllON 7G SIAll0N 2G

1011 1:1.1 GUNI ADillf S CARULINAE 7;IG 9.3 MI D IUM A". Ills C Al. li nRNil N". l S

10'.G 17 . f t AllRA AlyOAlIS 4G9 5.?) I'UI.YlH)R A WfilSilll!
G40 7.H MI DillMASilPi AMillSE I A 405 5.I ABRA A10ll All 5
;1/0 3. !I MlCllL ANA ACHIA 31;I 4.7 IIAPLUSYLLIS SPONGICOLA
7:15 7 . ft CIRRUPIN)RUS Cf . FURCA10S 357 4.5 FABRICIA SP. A

21:1 ?.G l AltillCI A SP. A 309 3.9 PRIONOSPIO CRISTAla
?13 7.G IYONSIA IIYAlINA FLORIDANA 761 3.4 EXOCUNE DISPAR
lil l 7.7 CilAl IU/UNE SP. ?G1 3.4 SPIO Pfli!00NFAE
lll 7.1 IUMilRINIRIS VIRRILLI 745 3.I CllONE AMERICANA
l a's l.7 ARICIDEA IAYl0RI 274 2.0 OLIVELLA SP. 0

7-25-83 2-23-84
SIAL 10N 7G SIAll0N 2G

S 14 11.0 ClRRUPININUS Cr. IIJRCAIUS 3340 18.9 T AllRICI A SP. A
512 10.4 GONI Allit)[5 CAROL INAC 2G45 14.0 ilAPLUSYLLIS SPONGICOLA
S01 10.7 MLDIUMASlu". AMillSEI A 1280 7.2 GONIADIOES CAROLINAE

783 4.3 MICllLANA Actll A l205 6.0 MCul0MASTUS CALIFORNIENSIS
197 3.9 CARA//lf t.L A IN)llSUNAE G75 4.9 SPIOPilANES HOMMYX

lil l 3.7 I UMill2 | NI R IS VE RH il l. ! 597 3.4 IXOGUNE DISPAR

8785 7.G ARICIDEA IAY10H1 573 3.0 MJCUL ANA ACUT A

I ?ll 2.G C110NE AMIRICANA 395 2.2 Cil0NE AMERICANA

101 7.2 IAllRICIA SP. A 373 2.0 SPIO PClllCONEAE
801 7.7 MVSilLA PLANULAIA 2G7 1.5 PRIONOSPIO CRISTATA

9-8-83 4-16-84

SIAllON 7G STAllON 2G

15H9 17.7 GUNIADIDCS CARul.INAE 2005 14.3 MEDIUMASTUS SP.

G9:1 7.7 1.UMllR I NF R I S V[llR i tt. I 1307 9.9 FABRICIA SP. A
Gl9 G.9 MI DIUMASIUS AMillSt l A 917 6.5 PAJCul ANA ACUIA

459 5.1 ClllROPIN)RUS Cr . FURCAIUS 715 5.1 SPIOPilANES BOMBYX

437 4.9 NUClllANA ACulA G83 4.9 GONIADIDES CAROLINAE

2nB 3.7 C AUll.[R III.l. A SP . G83 4.9 POLYDORA CF flARTMANAE

7G7 3.0 MYRIUCllELE UCUI.AIA G20 4.5 MFDIOMASIUS CALIFORNIENS!S
197 7.I TAnRICIA SP. A 299 2.I LUMORINCRIS VERRILLI
192 2.I Ot.I Vr.LL A SP. n 277 2.0 EULAl.lA SANGUINEA
IGO 1. f t CININr AMERICANA 7G7 1.9 PRIONOSPIO CRISTATA

10-13-83 6-6-84

SIAll0N 2G STAil0N 2G

lidt 9.5 l AllRICI A SP. A 48G4 22.3 SABrilARIA VULGARIS
1138 0.0 GONIAulDIS CARulINAL 1105 5.5 MEDIUMASIUS CALIFORNIENSIS

n:l? G.G llAPIOSYllis SPONGIC01A 1045 4.0 MCDIOMASTUS SP.

747 G.O Milll0MASIUS CAlllDRNIENSIS 1024 4.7 CAUI.lERIELLA SP.

501 4.0 CIN)NL AMLHICANA 907 4.2 AllRA AEOUALIS

341 2.7 LUMilRINIRIS V[HRll.LI GGI 3.0 AMPLL I SC A ilOt.ME S I

2nD ?.3 CIRRuritollOS Cr. FUllCATUS 4G9 2.I PolYDORA Cr llA14TMANAE

277 7.2 LXUGUNL 1.UUR[I 459 2.8 GONI AlllDES CAROLINAF

7G7 7.1 PINNollit.Illl1Ar SP. 427 2.0 Gl.YCINUE SOLITARTA

25G 7.0 APANilNJNA MAGN!riCA 41G 1.9 PRICul A PROXIMA

11-23-83 7-17-84

SIAL 10N 2G SfAllON ?G

4 5!17 - IG.G llAPIOGYII15 SPONGICOLA 600 9.9 GLYCiRA AMERICANA

2099 '1. 4 MLDIUMASillS SP. 459 7.5 MEO!OMASTUS CALIFORNIENSIS

2OlG 1 *4 GUNI AllturS CARDI.INAE 41G G.8 SABELLARIA VULGARIS

11111 G.H TAllRICIA SP. A 309 5.0 LUIMIA MEDUSA
.

CIR* OPHORUS CF . FURCATUS1:114 4.0 Cll'JNE AMrRICANA 25G 4.2 d

901 3.3 AllRA ACQUAl.!S 774 3.G ARICIDEA TAYLORI

'l lU 2.G [XIICONE lilSPAR 192 3.I NilCULA PROXIMA

' Goll 2.7 CAUL.1[RIELIA SP. 192 3.1 N'lCULANA ACUTA

591 2.2 PRIONUSPIO CRISIA1A 171 2.8 11tARYX Cr. 00R500RANCill ALIS
501 1.n AMPELISCA AllullA lGO 2G EXOGONE DISPAR

L



--

L

6-14-83 1-4-84

SIAllisN 21 SIA110N 27

r" N 2187 2G.0 ARICIDI A Pillf ulna [ 2109 18.8 SIREUt OSPIO lif NEDICII

' .!
\ 137G IG.4 Aill C ll)[ A IAYLORI 2G24 10.2 AMA[ANA I R llull AI A

\ 757 9.0 L Al' UNI,R[I S CULVI RI IDG3 13.G AXtlilll[LLA MUCOSA
~533 G.4 Illa 11YX Cr. 00R$0llitANClll Al.lS 1931 7.0 ARICIDI- A PilltfilNAr
224 2.7 Cl10NC AMrit!CANA D39 G.5 IIAPL USCOLOPLOS TULIUSUS

'203 2.4 SIlit ill 0SPIO II[NI'litCi l 704 4.9 SCOLLI.LPIS ICXANA
108- 2.2 .PRIONOSPIO llCl[RullRANCll! A G40 4.4 SPetAEROSYLI.lS 1 AYLORI

int 2.2 LRICllSONtLLA CT, AII[NUAIA 523 3.G FABRICIA SP. A
117 f.4 GRAN01DRIR[lLA Il0NNIEROIDES 200 2.1 ACIE0CINA CANAllCULAIA
107 1.3- DIASIUMA VAllIUM 20n 2.0 litARYX Cr. 00RSotutANCill Alls

7-25-83 2-23-84

SIAlluN 27 STATION 27

12G9 IG.9 ARICllil' A Pilll HINAE 29G5 18.3 AMAEANA TR110BAIA
G03 9.1 IllARYX 08 , l>0RSOUR ANCill All $ 1307 8.5 CYMADUSA COMPIA
587- 't . fl CllONI~ AMrRICANA 1312 8.1 IIAPLUSCOLOPLUS FULIOSUS
544 -7.2 FAl!RICIA SP. A 800 4.0 OIA$l0MA VARIUM
400 G.4 PRIUMISP10 lir.l[HollRANCill A 789 4.9 TilARYX Cr. 00RSUBRANCIll ALIS
427 5.7 CYMADUSA COMPIA 73G 4.5 ARICIDC A PillittlNAE
-352 -4.7 GI I AM)PSIS SP. GD3 4.3 AXIOlll[LtA MUCOSA-
277 3.7 t ill t R$1 A Cul:NUI A GGI 4.1 FABRICIA SP. A
277 3.7 CAPilit.1A CAPilAfA 533 3.3 Sif1FL1LUSP10 0[NEDICil

~25G 3.4 AR I C IDI. A 1AYLORI 523 3.2 cilONE AMLRICANA

9-8-83 4-16-84
,' *ilAllHN 27 STATION 21

2'}lf! ' 2G.7 SIRillt USPin. Ill NI DICII 3947 19.3 CYMADUSA COMPTA

.1308 17.0 ARICIDI A PillllllNAE 2080 10.2 TilARYX CF . DDRS0llRANCill Al 15
395 5.2 tilARYX Cr . DDR'iullRANCll! ALIS 1400 6.9 ARICIDL A PilltfilNAr
384 LO EXOGUNE DISPAR 1301 G.4 FADRICIA SP. A

[ j\ 277 3.G PillHNOSPIO fillt.ROHRANClll A 1259 6.2 IIAPI.05C010PLUS FRAGILISi
245 3.2 CllONr AMLRICANA 811 4.0 Elit.ERSI A CORNUI A'~

235 3.I Clit.PIDUI A MACULOSA G5t 3.2 ACUMINODEU10 PUS NAGLEI

188 2.4 CYMAlHP;A COMPl A GID 3.0 EXUGONE DISPAR

17 1 2.2 01 Ivril.A MINul A 597 2.9 AMAEANA 1 Ril 0llAI A
149 l.9 I RICllMINills fil1ASILIENSIS 576 2.8 PRIONUSPIO Il[TFRORRANCllIA

10-13-83 6-6-84
'

SIA110N >F SIAIl0N 27

153G 12.0 SPIRutillts SPIRil. LUM 4021 21.1 IllARYX Cr . DORSOrlRANCill Al l5
82fl0 10.7 CYMADUSA COMPIA 1301 G.8 DIASIUMA VARIUM. s

1227 10.2 - SIR [litOSPID IRNEDIC11 1280 6.7 ARICIDEA 1AYt0111
1013 8.5- CREPIDUtA MACULOSA i173 G.1 ARICIDE A PilltulNAC
908 8.2 AltICIDE A PillLillNAr. 1003 5.3 Cll0NE AMCRICANA

~544 4.5 PRIONUSPIO Il[IIROGRANCill A 1003 5.3 SPIR 0 Rills SPIRILLUM
512 4.3 CACCUM PULCll[LIUM 780 4.1 AMP [l.ISCA Il0LMESI
448 3.7 GRANHIDIFRELLA HONNIERDIDES 587 3.1 SIRLill OSPIO BENCDIC11
dlG 3.5 POLYDORA W[llSlfRI 57G 3.0 AXInlilLLLA MUCOSA
395 3.3 tilARYX Cf . DDRSOURANCall All5 544 2.8 CYMADUSA COMPIA

a .11-23-83 7-17-84

SIAllON 27 STAil0N 27

217G 18.7 AXiutilCli.A MUCHSA 3979 20.8 illAltYX CF . DDRS0llR ANClll All S
1877 IG.2 Pol YCIRRUS SP; 2Gl3 18.9 ARICIDEA 1AYl0RI
1344 11.6 SIR [llLOSP10 litNf DICII 1717 12.4 ARICIDE A PillLHINAF

.p\ 1003 8.G TAllRICIA SP. A- 4DI 3.6 $1R[lil 0SP10 fl[N[plCil
4

'. (j GGI 5.7 GRANUI.lNA OVUI.lFORMIS 405 2.0 SPIR 0 Rills SPIRILLUM
508 4.3 ARICIOC A l'IllLillNAE 3:ll 2.4 AMPELISCA Il0LMF.51

'427 3.7 MAILIAPSrtIDfS SP. A 300 2.2 UIASIOMA VAld!UM

352 3.0 FiltritSI A CORNUI A 224 1.G CAPIlitt.A CAPilAIA
2fl8 2.5 .[XUGUNE DISPAR 224 1.6 IlOLDIllupulOr A SP

288 2.5 IYPUSYl.4IS Cr. tulEA 213 1.5 IIAPLUSCOLOPLOS IRAGills

_



--

6-14-83

SIAL!ON 28

til7 17.1 LUMi1RINCRIS VCRRILLI
150-1 15.0 FAURICIA SP. A
725 7.2 ARICIDTA IAYl0RI
Gfl3 G.8 tilARYX Cr . UORSUORANCill ALIS
CH3 G8 ALIGENA ICXASIANA
501 5.0 Cll0NE AMERICANA
3G3 3.G SCULOPLOS RUDRA
3:I I . 3.3 AMPF.LISCA flulMESI
277 2.0 CLYMENELLA 10RQUAIA '

235 2.3 MEDIUMASIUS AMnISETA

9-8-83

STATION 28

Uf140 2G.8 STREnLOSPIO RENCDICTI
lit 24 12.7 LUMilRINERIS VERRILLI
1621 11.3 f.ILOGRANA IMPLEXA
I 40tl 9.0 FAHRICIA SP. A
|152 0.0 TIIARYX Cr. 00R$0GRANCHIALIS
512 3.G. MEDIONASTUS SP.
427 3.0 TYPOSYLLIS Cf. LUIEA
373 2.G SCOLOPLUS RUDRA
373 2.G PRIONOSPIO llETEROGRANCHIA
277 1.0 GRANDIDIERELLA BONNIER 0 IDES

.

11-23-83
SIAi!ON 28

491 14.2 SCOLOPLUS TEXANA
373 10.8 ARICIDEA TAYLORI
373 10.0 STREDLUSPIO DENEDICTI
34I D.0 SCOLUPl.US Rut 1RA
331 U.G LUMORINCRIS VERRILLI
200 0.4 PARAPRIONOSPIO PINNATA
17 1 5.0 MEDIUMASTUS SP.
130 4.0 tilARYX Cf. 00R$00RANCllIALIS
H5 2.5 ANPELISCA 10LMESI
75 2.2 CIRR0 Pit 3RUS CF. FURCATUS

2-23-84
STATION 28

4725 13.9 FABRICTA SP. A
33G0 9.9 SPflAEROSYLLIS TAYLORI
3320 0.0 AX10!llELLA MOCOSA
2720 0.0 TilARYX CF. DDR50uRANCill ALIS
2301 G.0 CAECUM POLCllELLUM
1941 5.7 ACT[0CINA CANALICULATA
1259 3.7 LUMORINERIS VERRILLI
1099 3.2 EXOGONE DISPAR
1008 3.2 STREULOSPIO DENEDICTI
H:12 2.4 EllLERSI A CORNUT A

6-6-84
STATION 28

7145G G3.0 FABRICIA SP. A
7787 G.9 TilARYX Cf. DORSt)0RANCit! ALI S
20G5 2.G AXIOlllCILA MUCOSA
2nlG 2.5 Cll0NE AMERICANA
24G4 2.2 ERICillONIUS BRASILIENSIS
2357 2.1 MALDANIDAE
2059 1.8 CRANDIGIEREll.A 00NNIER010ES
153G l.4 LUMilRINERIS VERRILLI
1397 1.2 MYSELLA PLANULATA
1344 f.2 ACT[0CINA CANALICULAIA

t



)
|

l

6-14-83 1-4-84
SIAlloN 29 STATION 29

20008 G4.0 CAICllM SP. 3019 21.3 MIDIOMASIUS SP.
[ j- 2000 9.3 CACCUM PULCll[LIUM 15G0 8.7 SPilAEROSYl Lls I avl ulti

i f 1920 3.G ACROCIRRUS FRONI!rILIS 1280 7.1 AC1EUCINA CANALICULAIA
971 3.1 M[LilA 10NGISIl0SA 978 5.4 MEDIOMASIUS cal.lF ORNIENSIS
DOS 2.9 IIRAClllDONIES EXllSillS UG4 4.8 FADRICIA SP. A
7fl9 2.G PAR AMI'lllNOMr SP. O A32 4.G LUMBRINERIS VIRRiltI

1G29 2.0 MEDIUMASillS AMillS[l A 533 3.0 illARYX Cr . 00RSOllRANClll Al.15
498 1.G CitLPIOUI.A PLANA 533 3.0 TYPOSYLLIS Cr. LUlrA
41G 1.3 PARAc[RCEIS CAUDAIA 491 2.7 POLYOURA WillSirRI
245 O . Il MCIIIA [LONGAIA 405 2.3 CLVMENTIlA 10RQllAI A

> s

7-25-83 2-23-84,

SIAll0N 29 SIAll0N 29

'
1440 23.7 ARIClurA l AYl.ORI 2G24 12.7 SrilAF RUSyll IS I AYLORI

$387 22.8 LilMORINFRIS VERRILLI 2309 11.6 IllAltYX Cf . dulls 00RANCIll Al lS
704' ll.G lilARYX CF . DDRSlHIRANCill ALIS 2229 10.8 MrulOMASIUS SP.
Allo 7.9 Mtill0MASIUS SP. 1920 9.3 FABRICIA SP. A
431 7.2 FAllRICIA SP A 1259 G.I ARIClurA 1AYLORI
320 S.3 AMPf l.13CA INILMrst IOUG 5.8 AC1EUCINA CANAllCULAIA
12R 2.1 PRIONOSI'lla lir illiollRANCill A 949 4.G MED10MASill5 AMUISEIA

11 5 - f.4 Alt |CIDI A PillllllNA[ 053 4.1 M[DIOMASIUS CAltr0RNirNSIS
' 05 - 1.4 SColllPl.0S RUllRA 544 2.6 CACCUM Pot tel[Lt tlM .

75 1.2 KlHitF RGilNtlPfllS SIMON! 400 2.3 CLYMfNCLlA 10RQllAI A

9-8-83 4-16-84
SIAL 10N 29 stall 0N 29

199Cn 14.4 CAICHM SIRIGO5UM 2GSG 23.1 11tARYX Cf. 00RSOBRANCill Al.lS
5 111011 2G.3 I II.0GR AN A I Mi'l [ X A 14 G l 12.7 Cll0NE AM[HICANA
2592 5. ll Pill.VDOR A W[lls t r R I 984 8.G SC0f0PLUS RUllRA

x
/ j .8845 4.1 MIH10MASillS CAltluttNIENSIS 843 7.3 ACIE0CINA CANALICULA1A
( / 704 1.C PANill'Ill5 lirRllSill G51 5.7 IIAPLUSCULOPLUS FOLIUSUS

G29 1.4 X AHilllDA[ SP. G08 5.3 LUMilRINCRIS V[RRILtI
GGS -f.3 fl A5MilPilS I l.VIS 405 3. 5 - MfDinMASIUS SP.

AnO l.1 lYP05Yl l is Cr . t illL A 2G7 2.3 CLYMENillA 10RQllAI A
41G 0.9 IVPOSYll is PRuttrritA 245 2.1 SCOLEILPIS ItXANA
395 0.0 NI R1 IDAl SP. 224 2.0 DAlrA Cr . CAlllARINI NSI'i

10-13-83 6-6-84

SIAll0N 29 STATION 29

208143 49.5 IILOGRANA IMPtrXA 1145G 47.5 FABRICIA SP. A
4459 - 10.G Milll0 mas t tls cal.Il 0RNIENSIS 3285 13.G IllARYX Cr. DDR500RANCll!AtIS
2453 5.0 110CCARDICLL A IIAMAI A 1312 5.4 MYSrl.1A PtANULATA
1G21 3.9 CRA550".lprA VIRGINICA 1952 4.8 AMPT L ISCA 110l MCSI .
l?G9 3.0 l'IllYDORA SOCIAlIS 1093 4.2 ARIClurA 1AYLORI
~ 9818 2.3 l YPO'iYl.l.15 PRul.li l RA 779 3.2 M[010MASTUS AMillSE1 A
939 2.2 CRIPIDill A PI ANA 57G 2.4 LUMilRINFRIS VIRRllLI
73G l.7. ARICIDrA'IAYLORI 304 1.6 C110H[ AMERICANA
Gn3 i . G .. SIlititt IISP10 ItrNI HICII 25G l.I flAPLUStul 0Pt 05 F DL IOSUS
-597' 1. .I tilARYX Cl. DOR %0ltRANCill All S 25G 1.1 TURR0NILLA CONRADI

t

11-23-83 7-17-84
SIAll0N 29' SIAtl0N 29

12725 19.9 POLVl ullA Cr Willsl[Ill 1589 2G.3 illARYX Cr. DORS 00RANClll All5
11928 14.0 ' MrHIONASills cal.II ORNirNSIS 704 11.7 LUMORINERIS V(RRill.1
8405- l3.2 [LALMOPUS LIVIS GGl I I .O ' ARICIDEA IAYLORI
GOO 5 9.4 Cite PIDill.A PL ANA 4GS 7.8 MEDIUMASills AMillSE I A

q 425G G7 CRASSilSIREA.VIRGINICA 245 4.1 MEDIUMAS105 SP.

)- 33R1 5.3 M[l. IIA [lONGAIA 203 3.4 IIAPLUSC0f0PLUS FRAGILIS
,\.) - 2304 3.G CAtCllM PULCitrLLUM IGO 27 PARAPRIONOSPIO PINNAIA

1845' 2.9 CACCllM SIRIGOSUM IGO 2.7 SCOLOPLOS RutlRA
# lG32. 2. 6 ' COROPlllUM lACUSIRE $25 2t rADRICIA SP. A

55GR 2.5 PRIONOSP10 IIEll ROllRANCill A DG 1.G ll0L0illllROIDE A SP. i

1



6-14-83 1-4-84
SIA110N 30 SIAfl0N 30

747 9.1 ARICIDEA 1AYlORI 7t3G 29.9 FAURICIA SP. A
ti'iti G.7 Al.lGI NA IlXASIANA 2795 11.7 AX10TilELLA MUCOSA
533 G.5 LUMilRINCHis VERRILLI 1973 8.3 MED10 MAS 1US SP.
431 5.3 AMPLLISCA llulMLSI 8301 5.5 MYRIOcelELE OCULATA
427 5.2 ARIClHE A Pilll DINAE 8053 4.2 00GUEA ENIGMATICA
127 5.2 CARA22f rLI A IlullSONAE 081 4.1 ACTE 0CINA CANAllCULATA
409 4.9 Mr DIUMASIUS AMillSEI A 939 3.9 EXOGONE DISPAR
341 4.1 CIRRul'Il0RUS Cr. FURCATUS 768 3.2 KINGERGONUPfl15 SIMONI
331 4.0 FAllRICIA SP. A Gl9 2.G MEDIOMASTUS AMutSETA
277 3.4 MYR10Citti.E OCULA T A 57G 2.4 SCOLELEPIS TEXANA

7-25-83 2-23-84

SIAllON 30 STATION 30

421 14.7 MrHIOMASIUS AMHISETA IG704 40.0 FABRICIA SP. A
3G3 12.5 LUMllRINERIS VCitRILLI 3477 9.3 CAECUM PULCilEllOM
2G7 n.2 MYRIOCllELE Ocul.A1A 2012 7.0 EXOGONE DISPAR
171 5.9 PARAPRIONOSPIO PINNATA 1984 4.8 SPilAEROSYLLIS IAYLORI
139 4.0 illARYX Cf . DORSOURANCllIALIS 1413 3.4 ME010MASill$ SP.
101 3.7 ARICIDE A l'IllLillNAE I408 3.4 MEDIOMASIUS CAllr0RNIENSIS
107 3.7 FA!!NICIA SP. A 1163 2.8 PARACAPRELLA T EMJI S
85 2.9 00GutA [NIGMAf!CA 928 2.2 SrilAEROSYLI.IS l0NGICAUDA
75 2.G ARICIDIA 1AY10RI 89G 2.1 EXOGONE LOUREI
75 2.G CAUll.[RIELLA SP. 747 1.8 COROPil!UM ACllERUSICUM

9-8-83 4-16-84
SIAll0N 30 STATION 30

3531 15.5 CA[CilM PULCil[l.l UM ll2tl 35.8 FABRICIA SP, A
34pn 15.3 SIREllLOSPIO nENCDICil 621G 3.9 illARYX CF. 00RSUBRANCllIAll5
IGG 4 7.3 F AuftlCI A SP. A 1973 3.7 00GUEA [NIGMATICA
1895 5.2 MIDIUMASillS SP. 1952 3.7 EXOGONE DISPAR
IOnn 4.8 MYR10CllCLE OCllLAIA 1024 3.3 MYRIOCitrLE OCUL AT A
1077 4.7 calla 72i[LL A Il00SONAE 049 3.0 ACTE 0CINA CANALICULA1A
GUI 2.9 PAllAPRIONUSPIO PINNAT A 806 -2.9 AMPELISCA ARDITA
G ID 2.7 PAGURIDAE SI'. 885 2.8 CALLISTA EUCYMATA
555 2.4 CAUL l.fillf i l A SP. 8G4 2.8 HEDIUMASTUS SP.
523 2.3 PRIONOSPIO llEi[RullRANCllI A 779 2.5 LUMORINERIS VERRil.LI

10-13-83 6-6-84

SIAIION 30 STATION 30

G7G3 24.5 (AnlitCIA SP. A 35883 St.9 FARRICIA SP. A
2G5G D.G M!ulOMASIUS SP. 3029 4.4 AMPELISCA ABoliA
2500 9.3 MYlil0CIH LF f1CUL AI A 2155 3.1 MEul0MASTUS AMBISETA
2007 9.1 CR[Pfl1ULA PLANA 15GS 2.3 ACUMINODEUTOPUS NACLEI
1525 5.5 [XUGONE OBSPAft 1472 2.I- MYSELLA PLANULATA
IO4 *i 3.8 CAFClJM PULCllrLI.UM 1376 2.0 TRANS[NNELLA CONRADINA
Dal 3.G LUMBRINCHis VLURILLI 1312 1.9 ERICill0NIUS ORASIllENSIS
GOD 2.2 IIIARYX Cr. 00RSunRANClll ALIS 1920 I.G MYRIOCllELE UCULATA
491 1.n ARICll3F A PillLillNAE 1088 f.G ARICIDCA PillLDINAE
313 1.4 PAllAPRIUM)SPIO PINNAT A lO5G 1.5 BOGurA [NICMATICA

11-23-83 7-17-84

SIAIION 30 SIAf10N 30

n.I I G 29.5 F AllRit:l A SP. A 2901 20.4 TADRICIA SP. A
3851 81.1 MfDIUMASlHS SP. 1852 8.1 MYRIOCllELE OCULATA

24G4 H.G AXIUllitt.1 A MUCOSA G83 4.8 MEDIUMASTUS SP.
24 ti3 'H.G MYR10CitrLr UCULA1A SGS 4.0 CAULLERIELLA SP.
IG53 5.n IX11GONE UlSPAR 4G9 3.3 EXOGONE DISPAR
715 2.5 l UMllRINT RIS VERRil.l.I 41G 2.9 PAGURIDAE SP.
Gul 2.3 MINil[RGONUPlllS SIMONI 334 2.7 IlllPOLYTE PLEURACANillA
Gun 2.l ARICIDI A Pilllil!NAr. 373 2.G THARYX Cr. 00RSOGRANCll!ALIS
Sill 2.I ACir0CINA CANALIC11LAIA 3'i2 2.5 AMPELISCA ABDliA
427 f . ti GRANUlDIER[llA Il0NNIERotDES 331 2.3 CARAZZIELLA il00$0 NAE

-



_ . .

6-14-83 1-4-84
SIAIION 31 SIA110N 31

500 63.4 IllARYX CF. 00RS00RANClllALIS 1931 24.3 ME010 MAS 1US AMillSE T A
f~% . 34I. 9.I AMPfl. LSCA Il0LMESI 971 12.2 ARIC10E A PillLDINAE

-(M) -
18 1 4.8 ASYClllS ELONGABA 000 10.1 ACl[UCINA CANAllCULATA
18 8 4.8 URCllESIIA Cf. PLAIENSIS 304 4.8 illARYX Cr . 00RSot1RANClll ALIS
IGO 4.3 ARIClllEA PillLHil4AE 3G3 4.6 PilASCOLION SP.
149 '4.0 LAr0NER[IS CULVERI 352 4.4 PARAPRIONOSPIO PINNA 1A

~ 14 9 4.0 SCOLOPLOS Rtt0RA 299 3.8 SCOLEttPIS TEXANA
139 :3.7 PARAPRIONUSPIO PINNATA 245 3.I flAPLUSCUI Ol't.US FOLIUSUS
117 3.I LUMllRINFRIS VERRILLI 235 2.9 SC0f 0PLUS RtinRA
117 3.1 UGYRillt.S Al.PflAEROSIRIS 213 2.7 GRANUllNA OVUllr0RMIS

7-25-83' 2-23-84
SIAll0N 31 STATION 31

960 9.G lilARYX CI' . 0()RSOflR ANClll Alls 2272 16.4 It0LOlllWR010EA SP.
GOA G.I ARICID[ A PillLulNAE 2165 15.7 ACl[0CINA CANALICULATA
SGS 5.G CYMADtlSA COMPIA 1760 12.7 MYSELLA PLANULATA
4G9 4.7 MYStlLA PLANULAIA 917 6.6 ME0!OMASills SP.
41G 4.2 l VPOSYl l. IS CI' . LUIEA 757 5.5 ARIClof A Pillt fllNAE
405 4.0 CHLPlotiLA MACULUSA G29 4.G M[010 MAS 105 AMBISETA
405 4.0 AMPflISCA AllullA 533 3.9 STR[0LOSPIO BENEDICil
348 3.I MAGil0NA P[Illll0NEAE 459 3.3 PARAPRIONUSPIO PINNAIA
34I. 3.4 AXIUlllLt L A MilCllSA 352 2.5 CYCLASPIS SP. A
331 3.3 GRANulDirRlLLA UUNNIER(ll0ES 320 2.3 TilARYX Cf. 00RSOflRANCill ALIS,

9-8-83 4-16-84
SIAll0N 31 STAil0N 31

.

981 17.5 DI ASIllMA VARIUM 4043 20.0 CYMADOSA COMP 1A
-- G51 I1.G ARICIDT A PillLillNAE 1237 6.1 ClinNI AMERICANA
'G29 11.2 tilARYX Cr . 00RS00RANCit! Alls 1099 5.4 ERICll10NitlS GRASILIENSIS

O~ ' Pfin
:( 245

~ 5.I CRI.PIDill A MACtlLOSA 992 4.9 SPalALROSY1LIS TAYLORI
4.4 Ml lNrtl A l tlNAI A 949 .4. 7 COROPillOM LACUSTRE\

. 235 4.2 PAllAPRIONUSPIO PINNAI A 85'l 4.2 CAPI 1ELLA CAPliATA
224 4.0 ACIIOClHA CANAllCUI.AIA 768 3.8 ARICIDE A Pilll0INAE
224 4.0 HRAtilI00NIES F XUSIUS 629 3.1 IllARYX Cf . 00RSDnRANCHI ALIS
283 3.0 IURI!UNILLA CONRADI 5G5 2.8 CYMODUCE FAXONI
I49 2.7 ARICIDEA IAYLORI 459 2.3 DXYllROSI VLIS SMlllil

10-13-83 6-6-84
SIAlluN 31 SIA110N 31

281G 32.4 ACit0CINA CANALICULAIA 1696 10.8 ARICIDE A PillLGINAE
7H9 9.I IIAMINUE ' SUCCINC A 1632 10.4 illARYX Cr . 00R500RANCllI Al.15 *

~555 G.4 PARAPRIONUSPIO PINNATA 1365 8.7 MEDIOMASTUS AMOISETA
395 dl . 5 CARA7ZICLLA Il0050 NAE 57G 3.7 MYSEll A PLANULAI A
373 4.3 CAllt.i tRir Lt. A SP. 544 3.5 AXIOlll[lLA MUCOSA
~320 3.7 tilARYX Cr. DUR500RANClll ALIS 512 3.2 FABRICIA SP. A
299 3.4 SIRttll 0SPIO lif NrtitCil 491 3.1 -llARGERI A RAPAX
2G7 3.1 EXUGONE LotlREI 469. 3.0 SPIRORGIS SPIRitttlM
25G 2.9 MIDl0MASIUS SP. 448 2.8 CAPIIELLA CAP 11ATA
203 2.3 CLYCINDE SOlllARIA 416 2.6 CYMAutlSA COMPTA

11-23-83 7-17-84

SIAll0N 31 SIAllON 38

725 9.0 Mful0MASTUS SP. 1237 19.7 .TilARYX Cf. 00R$00RANClllALIS
G93 8.G ACIE0CINA CANAllCULATA 555 8.0 MYSELLA PLANULATA

il 523 6.5 l'AnRICIA SP. A 523 8.3 ll0LulllOR010EA SP.
512 - -G.3 ARICIDEA PillllllNAE 4G9 7.5 .llAMINUE SUCCINEA
338- 4.I MEDIUMASIUS AMlllSETA 309 -4.9 ARICIDEA PillL81 NAE

G ;' :217 3.4 ~ EX0GONE DISPAR- 209 4.8 MEDIONASTUS AMolStrA
(/ 2G7 3.3 PARAPRl(INUSPill PINNAT A 245 3.9 PARAPRIONOSPIO PINNAIA

2G7 3.3 TYPOSYLLIS Cr. LUIEA 235- 3.7 LUMURINCRIS V[RRIlLI
245 3.0 LUMilRINtRIS VERRILLg. 213 3.4 AMPELISCA Il0LMESI
235 ~2,9 PR10NUSP10 llEIEROGRANCllIA 203 3.2 GLYCIN0F SOLITARIA



_ .

- - - -

_

i

''

_ 6 16-83
-

SIAll0N 32
-

>lOf* G.n llRACit|DONICS EXUSIUS
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STAI!ON 32

C 357 G.2 AClf0CINA CANALICULATA
[ 348 G.O ARICIDFA 1AYLORI
': 341 G.O CYMADUSA COMPIA
k_ 309 5.5 MEDIOMASTUS AMillSE1 A
= 799 5.3 F AllRICI A SP. A
7 7tiG 4.5 - IllARYX Cr. DOR $00RANClllAllS
- ' 171 3.0 OIASIUMA VARIUME

Inn 2.n ERICil10NIUS ORASit.lENSIS
9 -139 2.4 PARAPRIONOSPIO PINNATA
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E GH3 5.7 NEANillr5 SUCCINEA'

- GSI ti . 4 TYPOSYLL IS Cr. Lulr A -

'

ti7G 4.n ACIE0CINA CANALICULATA
b 544 4.5 11tARYX Cr . 00RSollf3ANCll! ALIS
|[ 44 fl 3.7 ARICIDLA lAYl0RI
- ' 3314 3.2 PARAPRIONilSPIO PINNATAE 357 l.9 CYMADUSA COMPIA

5 331 '2 . 0 PRIONOSPIO liti[RollRANClll A
-
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SIATION 32
m

j IDHH 13.9 SPflALHOSYL1IS TAYLORI
'%7' /GH 5 .7 MEDIOMASIUS SP.

7 9ti 5.3 CYMADUSA COMPIA=-
" "- G5t 420 F AllRICI A SP. A"
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, f i r! . - SIAll0N 33' SIAlloN 33

'GSI '85.8 LlMllklNtRIS itNUIS 2044 18.0 MFol0MASIUS AMutSEIAm

e D. . 283 4.9 ASYClll5 ELONGAIA 2859 10,7 -BUMUNINLRIS VERRILI.I
>

213 4.9 LIMlRINERIS VERRILL! 2432 9.1 FAllRICIA SP. A' J 203 4.7 CUMELLA SP. A. 18199 7.1 00GUFA ENICMAtlCA
102 4.4 ARICIDIA TAYLORI 1696 6.3 MYRIUCIIELE OCULATA
192 .4.4 tilARYX Cr. DORSOffRANCill Alls 1408 5.3 AX10fitCLtA MUCOSA +

'160 3.7 N0lf)MASIUS LAlrRIC[US 12G9 4.7 EXOGONE fllSPAR
117 - 2.7 ARICIDEA PillLUINAE 1173 4.4 ARICIDE A PillLOINAE
117 2.7 - AllGrNA 1[XASIANA 10G7 4.0 SCOLELEPts 1[XANA

_

~107 2.5 Amett. LSCA fl0LMt SI 57G 2.I ACif0CINA CANALICUl.AIA
,

7-25-83 2-23-84 ,

SIAL 14N 33 . STATION 33
,

007- 10.0 'lllARYX Cr . tMIR5fM1RANCill All5 8373 25.7 FAORICIA SP. A
i GOG G.7' -LLMININLRIS VERRit.LI 3776 18.6 BOGUEA ENIGMATICA
' 587 -G.5- .ASClulACEA SP. 3G59 11.2 MEDIUMASillS AMulSE TA
480 5.3 13Ali A Cr. CAlllARINCNSIS .837G 4.2 SPilAEROSYtt.IS T AYLORI-
4G9 - 5.2 ' GRAFMIINA UVULIr0RittS 1312 4.0 MYRIOCalELE OCULATA
348 3.0 [XUGONE DISPAR 843 2.6 EXOGUNC DISPAR
300 3.4 It0GUIA LNIGMAllCA sI43 2.G LUMORINFRIS VIRRILLI

Ge 299 ' 3.3- MtulOMASIUS AMillSEI A 779 2.4 ACT[0CINA CANAL.ICULATA
2G7 2.9 ARICIDCA'IAYlORI 757 2.3 SPIIAEROSYtt.15 LONGICAUDA.
25G 2.8 ARICIDrA PillLulNAE GGS 2.0 AdlottlCLLA MUCOSA

y

4-16-849-8-83 -

f. i . SIAll0N 33 * Tall 0N 33

*
G93 10.I MYR10CalELE UCUt AI A 3157 15.0 FABRICIA SP. A
G29' O.2 .. lllARVX CI'. DDRS00RANCllI ALIS 1984 9.4: Mf'DIONASIUS SP.

|f 320'
~ G.2 LIMININERIS VERR *l.Ll; 1547 7.3 MYR10Cll[LE DCULATA
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4.7_ 'PARAPRIONUSPl0 PINNATA 8365 6.5 LUM 11RINCRIS VERRil LI
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'192- .. ' 2 . 8 timil0 NILL A CtN!Auf 587 2.8 IllARYX CF. DORS 00RANCOsI ALIS

|1GO 2.3 ARICIDEA IAYLORI. 523 2.5 llAPLUSCOLOPLUS F0llOSUS

'10-13-83 6-6-84
- SI All0N 33 STATION 33

3G3 ,7 4 ' IllARYX Cr ' DDRSOGRANCill ALI5 1803 8.9 MYR10CllELE OCULATA -|
341' 'n.R LilMIRINCRIS VERRILLI -1333 6.G LUMORINCRIS VCRRILLI
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StAl10N 34

573 fl . O CRtPIDUIA PLANA
lO'i G.2 Milit tlMASIU*. AMill SII A

:181 1 ti . 9 MYRIDCllil E (?Ctll A I A
*l57 ti . 4 tilARYX Cr . Il0R500RANClll ALIS
|l l l ti . I NTANilRS MICROMMA
?llfl l.4 Al l GI N% IfXASIANA
?GF 4.8 IUMilRINIRIS VIRRill!
71:1 :1. 3 POLYCIRRtJ5 SP.
?O'l 3.1 UDGlif A LNit'MAllCA
fil l 7 . Il ARICIDE A Palllll!NA[

'
9-8-83

SIAL 10N 34

G33G 42.2 MYll10CllCL E OCllL AI A
fl9G G.O LUMilRINERIS VERRIlLI
Gft:1 4.5 NEANillES MICROMMA
GGI 4.4 18ALMYRAPSCUDES CF. CUDA:4ENSI S
3n4 2.G MEDIUMASIUS AMulSEIA
Uf14 2.G SARELLARIA VULGI.RIS
341 2.3 PARAPRIGNOSPIO PINNATA
277- 1.0 FAURICIA SP. A
PtiG l.7 ACIE0CINA CANAllCULATA
75G 1.7 APANillURA MAGNIFICA

r

11-23-83
SIAIION 34

!*G(X) 2G.5 MYRIUCalLIE UCULATA
'I:lll i IG.O l' AllRICI A SP. A

'l:19 4.4 LUMilRINf RIS VERRil.LI
?Hl7 4.3 .1XIOlllCLLA MUCUSA
1819 3.7 NEANIIIE3 MICil0MMA
71G 3.4 COROPillOM Illif f RCUL A TUM
G lO 3.0 SA8tt1 ARIA VULGARIS
ti1G 7.7 CAtJLL ERlrl L A SP.
4 Gil 2.7 KINilERGONUPilI5 SIMONI
4 tif t 2.7 EXOGONE DISPAR

2-23-84

STATION 34

2155 15.4 FAURICIA SP. A
1600 11.4 MYRIDCalELE OCtlL AI A'
1024 7.3 MEDIUMASIUS AM0!$t I A
HIS G.2 1.tJMllRINERIS V[PfillL I
Itti;l G.I Cl.YMfNELLA 10RQtJATA
SG5 4.0 EXOGONE DISPAR
512 3.7 ACTIOCINA CANAL ICllL AI A
459 3.3 NYSFLtA PLANUIABA
Ull4 2.7 il0GtJ[A fNIGMAI|CA
'Hl4 2.7 MutCutIDAL SP.

6-6-84
STAi10N 34

27G3 fl . G llAl'LOSYl.l !S SPONGICOLA
It:57 4.9 APSEODIS PROPINQUtlS-
1440 4.5 MYRIOCllL LC Ocul. A TA
latiS 4.2 CAllLLERIELLA SP.
1355 4.2 MCul0MASillS SP.
1355 4.2 COROPillUM TUfl[RCllLAltJM

' 1:14 4 4.2 FAURICIA SP. A
1373 4.I SAll[Lt. ARIA VULGARIS
10ftfl 3.4 MITREILA LilHAIA
fill 5 2 . 11 CREPIDULA PLANA
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SIAll0N 35 stall 0N 35

2144 30.0 GONI ADilH'S CARul.INAE 11045 45.8 FAURICIA SP. A
fm

;l 57G 8.1 CAf COM PUI Cll[LitiM 553G 14.2 AXIUller Lt. A MUCOSA

( 421 G.O CREPIDill A Pi ANA 2283 5.9 MAERA Cl- te ll i I AMSI
277 3.9 MIDinMAstlP; SP. 2040 5.3 EXOGONT DISPAR

2G7 3.7 PAllAMPilitX)Mr SP. il BG4 2.2 CUROPillUM littl[RCUI. A f tlM
192 2.7 - AltllA Al' 40 AL I S 757 1.9 CONIADIDES CAROLINAE
IGO 2.2 MYSil.LA PIANULAIA 523 1.3 MICR00tuluPUS MYlRSI
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7-25-83 2-23-84
SIAIION 35 51A110N 35

10f18 17.1 GONIADIDFS CAROLINAF 3.7184 60.2 FABRICIA SP. A
- ti4 4 8.5 AXIulil[LLA MUCUSA 0448 13.7- AX10llitti A NUCOSA
235 3,7 SPIU PrlllllONCAE 383G 5.8 GONIADID[5 CAROLINAE
283 -3.3 CIRRurlit1RUS Cr. IURCAIUS 1845 3.0 EXOcotJr 'DISPAR
192 3,0 C11ROPillllM l ACUSIRE Bil f.3 SPilAIROSYlLIS TAYl0RI-

-178 - 2.7 - Flfl Al l A S ANGillNC A 73G l.2 MALRA CF. CAROLINIANA
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9-8-83 4-16-84
SlAllHN 35 51ATIl1N 35

1419 15.G GONIAHIDES CAROLINAE- 30005 52.4 FAtlRICIA SP. A
G2D' G.D ClliRuf 110Rt15 Cr . rtlRCAluS 9440 .lG.8 AX10lllCl.LA MUCOSA
597 G.G r AltitlCI A SP. A 287G 3.7 CRLPIDUIA PIANA

/7 4G9 5.2 AXiutilEILA MUCUSA 1835 3.1 GONIADIDES CAROLINAE
1, I~ 427 4.7 EXUGt)NC UlSPAR 1557' 2.7 EXOGONE DISPAll
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320 3.5 IllAltYX Cr. Dt1RSOllitANClll Alls 928 f.G SPflAERUSYLLIS TAY10RI
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235 2G LilMilWINI.RI S VERRII.LI 555 0.9 PilVLL000CE ARfNAF-
213 2.4 (UIAlIA SANGtJINrA 523 0.D mal.DANIDAE
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SIAllON 35 57AT10N 35

5035 21.2 IIRAtillOHNits [XUSIUS 4828 18.0 AXIOllirLLA MUCOSA
2581 10.0 AXiullit t i.A MUCOSA 3787 12.5 CAECUM PU'.CilELLUM

|2428 10.2 CONIAlllDTS CARul.INAE 2005 8.5 ~CREPIDULA PLANA
1259 5.3 IAllRICIA SP. A 1739 5.8- F AllRICI A SP . A
1099 4.G CAUlttRitti.A SP. IG53 5.5 GONIADIDES CAROLINAE
.'Ril 3.4 CillROPiluftOS Cf . FURCAIUS 917 3.0 SADELLARIA VULGARIS
Gil 3.4 MLilluMASIUS SP. 8G4 2.9 MEDIUMA$ltl$ SP.

.73G 3.1 . EXUGONr tilSPAlt G58 2.2 CAutLERIELLA SP.
565 2.4 C A F CUM l'UL CllE LL UM G29 2.1 COROPfllUM IUDERCULAfbM
dit0 '2.0 CRLPIDtil.A PLANA 587 1.9 EXOCONE DISPAR
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STA110N 35 STATION 35

12384 2G.5 FAllRICIA SP. A 853 8.6 MYR10CllELE OCULA7A
7499 IG.l . AXIUlllCl.l. A MUCOSA 73G 5.7 M[010MA$ltlS SP.
4725 10.1 GUNIAplHES CARDI.INAE 512 4.0 TilARYX Cr . DOR 500RANCill Alls

_

3275 -7.0- CURutilitlM filH r RClit. A I UM 459 3.G . GLYCINUC SOLIIARIA
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.(/_\)
2181 4.7 Cite PIDUI.A PLANA 41G 3.2 SADELLARIA VULCARIS
17215 3.7' flRAtilllJUNIES EXUSIUS 405 3.1 CORorilluM TUDERCULATUM

~, -
1429- 3.I EXOGONE DISPAR 25G 2.0 8ATEA Cf. CAlllARINENSIS
1809. 2.4 MACRA Cr WilllAMSI . 245 1.0 ERICil10NIUS ORASILIENSIS
939 2.0 Mtul0MASIUS CALIFORNIENSIS 235 1.8 EXOCONE DISPAR
715 1.5 -SPIO P[ftIHONCAE 235 f.8 BRACill00NIES EXUSTUS
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SIA1 ION 3G

til? lI.O AllRA Af 0LIAL iS
and it . 3 NilCULANA ACUIA
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!!s? 4I I VON'il A IIV AI. I NA FLORIDANA
19? 4.1 N010MASIUS LAILRICEUS
171 3.7 AMPELISCA ICLMESI
IGO 3.4 GL Y Ci lll D A F SP.
149 3.2 URCitrSilA CF. PLAlrNSIS
13'l 3.0 LUMBRINERIS VERRILLI
139 3.0 APANillyRA MAGNir tCA

9-8-83
SIA110N 3G

1013 2fl . 0 MYRIUtilEl.E Octll.A1 A
in1 5.3 NLICULANA ACLilA
l/l 5.0 LUMGRINERIS VERRILLI
i +19 - 4.4 AMPELISCA IK1LMESI
12n 3.0 MEDIUMA$lUS AMillSE T A
i17 3.4 NUCutA PROXIMA
UG 2.0 NEANillES MICROMMA
DG 2.0 ARICIDEA SP. C
G4 1.0 PINNIXA PEARSEI
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STATION 3G

11G 19 20.1 F AllRICI A SP. A
6080 14.2 MYRIUCilELE OCULAIA
3211 7.5 MEDIUMAS1US CALIr0RNIENSIS
2101 4.9 PRIONOSPIO CRISTATA
I!t73 4.G CONIAul0ES CAROLINAE
I131- 2.G APAN1111RA Cr. SIGNATA
1013 2.4 [XUGUNE LDURFI
flG4 2.0 CAECUM PULCllELLUM
779 1.8 LUMBRINERIS VERRILLI
757 f.0 GRANDIDIERELLA BONNIER 0! DES

2-23-84

STATION 3G

13493 3G.5 FABRICIA SP. A
3020 0.2 GONIADIDES CAROLINAE
2155 5.0 SPilAEROSYLLIS TAYLORI
IGOG 4.G MOLCULIDAE SP.
BG4 2.3 AXIOlllELLA MllCOSA
D32 2.3 MYRIOCllELE UCULATA
000 2.2 SPIOPilANES 80MilVX
704 1.0 CIRRl1PlKIRUS CF. FORCAIUS
GUI 1.0 COROPlilUM ACllERUSICUM
G40 1.7 CARAZZIELLA ll00SONAE

6-6-84
STATION 3G

G03 11.8 LUMORINERIS TENtilS
G72 11.4 ALIGENA TEXASIANA
341 S.C CLYMENELLA TORQtlATA
341 5.0 TEREGELLIOES STROEMI
299 5.1 AMPELISCA Il0LMESI
224 3.8 MYR10CllELE OCUI.AIA
213 3.G ME010MASfUS CALIFORNIENSIS
171 2.9 AllRA AEQtlAliS
171 2.9 TURBONilLA CONRADI
149 2.5 DIPLODONIA PUNCTATA
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117 2.1 . UxY0RUSI'f LIS SMl ill! 2G7 2.1 MYR10CIIFLE UCULAIA

7-25-83 2-23-84

SI AllON :ll SIAll0N 31

-508 n.D Milll0MAstil5 AMillSr t A 3040 20.9 MEDIONASIt!S AMBISE T A
4 IG 7.4 I OM!!I11NT RIS VF kull.l.1 901 G.7 FAllRICIA SP. A
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428 2.3 AMI'l l. l SC A 1 Rll MF SI 352 2.4 MYRIUClifi t 000LAI A
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9-8-83 4-16-84
SIAllHN 31 SIAll0N 37

101 .n.l_ l tlMHRINI RIS Vil2Rillt ' 145l C . -' GONIADIDES. Call 0LINAE
187 5.2 Dit'l 00llNI A PUNCI A I A 1237 7.5 MFD 10MASill5 AMillSET A -
107 4 . 11 APilPulilNuiPIO PVCMAEA .I131 6.8 SPilAEROSYliIS 1AYlORI

/9 IO7 4.0 AMPi l. l SC A IIOL MI. S l 9 87 5.5 SPIOPilANES 00MOYX-
k ) DG 4.3 MYRIOClllli HCtllAIA 043 5.1 LUMllRINT RIS VERRil l.1
V DG 4.3 AMI'lilllRillAF SP. 704 .4.2 MICtll ANA AClll A

' DG -4.3 CllAl IU/ UNI SP. . GGI 4.0 M[010MASills SP.
11 5 3.0 IllARYX Cl . 110R".OllRANCIll AL I S 576 3.5 MYRIOClllt.E UCUtAIA
75 3 :5 . MI DitiMASillS AMlllSt I A 459 2.8 CIRROPIKlRUS Cr. ItlRCAIUS-
75 3.3 A L I Cl- N A ITXASIANA 427 2.G llAPL USCut 0PLUS I OL IOSl!S

10-13-83 6-6-84
S I A I IllN 3'1 SI All0N 37 -

2272 .IG.l .MtUtrMASIUS SP. 1429 14.I MYRil'Cill | F UCUL A | A
1551 18.1 1.UMl',RINIRIS VI RR ill.1 1045 10.3 AllRA AEQUAllS
1100 - 5.7 M Y9 80CllLLI UCUI.AIA 498 4.8- NUCUBANA ACUIA
800 i5.7 CONIADlDLS CAROLINAE 491. 4.8 AMPf t.ISCA IK)llhtSI .
Gn:l ' 4.0 CAlll t tRilli A SP. 448 4.4 MEDIUMASIUS AMutSEIA
523 3.7 AltRA ArytlAllS 41G 4.8 LYdNSIA IIYAl.lNA f l.0ft ID AHA
395 2.8 Nticut ANA ' ACUl A - 405- -4.0 MfDIUMASIUS SP. .
373' 2.G li t.l. INA VtRSICHl.OR - 352 3.5 Cl.YCINDE $0LilARIA
37:I 2.G- NT ANiill S MICROMMA - 320 3.1 LUMilRINCRIS V[RRILLI
320 2.3 1.lSIRll.LtA Cr. HARNARDI 213 . 2. 9 OXYUROSIYlIS SMllll! ,[-

11-23-83 7-17-84

SIAllON 37 STAlI0N 31-

747 9.2 ' Call A Z Z i[L L A . l NiflSONA E 363 G.2 CARAZZIELLA |K)DSONAE

'5G5 7.0 MYul0CalCLE OCULAIA 320 5.5 tilARYX Cr. Dul150tlRANClll ALIS
309 5.3 TERCIIFl.LIDES STR0tMI'4DS G.I tilMllRINERIS V[RRILLI .
277 4.7 AMPHluft t 0 A E SP.4n0 5.9 Mrul0MASIUS Call 10RNilNSIS

41G 5.8 AMPEllSCA IKit.MLSI 277 4.7 CilAE IU20NI' SP.

:l^) . 2G1 4.G AMPflISCA IlOLMESI
3G3- 4.5 Alll1A Al UUAl.IS

U/ .352 4.3 CIRROPINiltUS Cl . I llRC A l tlS 245 4.2 ClRRul'INIRUS Cr . TilllCAltlS
245' 4.2 MYR10CllFlE 0C111AIA

.283 3.G CONI ADIDl'S CAltut.INAl-
217 3.4 ~ Clll Allull RLIS ll2Ril Allit 15 224 3.8 91Pl000NIA PtlNCIAIA

20:1 2.5 lilARYX Cl. D0lisul!IfANClll Al 15 213 3G lUIMla MIDHSA

L _ _ _ _ __ _ _ ______._______._____u____.__________.______ _



~

6-14-83
SIAL 10N 38

5419 4G.8 FABRICIA SP. A
noo G.0 AMPELISCA Il0LMCSI
544 4.7 C00lFA IRILOOL
4G9 4.I CUMEll.A SP. A.
477 3.7 AMPfllCIEIS GUNNERI
3G3 3.I IIARGERIA RAPAX
320 2 . 11 CIRROPIl0RUS Cr. rilRCAfils
309 2.1 ARICIOrA PillL0lNAE
309 2.7 GRANDIDi[RELL A fl0NNIER0! DES
7G7 2.3 MAGELONA PETTIRONEAE

v

9-8-83
SIAll0N 30

flo? 15.7 ARICIDF A Pilll BINAE
elG9 H.I CIRROP110RUS CF. FURCATUS
|163 G.3 ifPOSYLLIS Cr. l.UTEA
331 5.7 ARICIUCA TAYLORI
309 5.4 IllARYX CF , DOR $00RANClll All5
:100 S.4 CYMADUSA COMPTA
7G7 4G GRANDIDIEllELLA BONNIEROIDES
7tiG 4.4 FABRICIA SP. A
735 4.1 CREPIDULA MACULOSA
703 3.5 MAGELONA PEfilBONEAE

11-23-83
SIAL 10N 30

1479 27.4 ARICIDE A PIllt.DINAE
1067 70.4 SIR [nLUSPIO flENEDICT!
4tG n.0 ACIEUCINA CANALICULATA
Ufl4 1.4 tilARYX CF . DORS 011RANClll ALIS '
715 4.7 IIAMINUE SUCCIM A
78:1 4.1 PARI.PRIONOSPIO PINNATA
70:1 3.9 SCULELEPIS l[XANA
IGO "J . I CURUPllillM ACilERUSICUM
101 2.0 PRIONUSPIO flETEROGRANClllA
!)G 1.8 CAPIT ELt.A CAPIT AT A

2-23-84

SIAIION 30

D:P) 17.D ARIC10EA PillLDINAE
701 13.4 illARYX Cf . 00R500RANClll AL I S
Gon ll.G 11APLUSCOLOPLUS IRAGILIS
508 0.6 SPflAEROSYl.LIS TAYLORI
4 18 0G UEVUROSTYLIS SMllill
7G1 5.4 CAPilLllA CAPITA 1A
713 4.1 CYCLASPIS SP. A
139 7.G MYS[l.i. A PL Al4UL AT A
1711 2.4 CACCllM PUI.Cil[LLUM
l?H 2.4 MONOCllLODCS NYCl

6-6-84

SIAfl0N 33

39'IG 24.1 CAPIf[LtA CAPIIATA
2752 IG.0 llARGERIA RAPAX
10bG 14.4 FAnRICIA SP. A
988 G.O AMPfl!CT[IS GUNN'JRI
Gn3 4.2 GRAN010l[RElLA 00l4NIER010ES
533 3.3 IIAPLl% Col 0PLOS TOLIOSUS-
523 3.2 TYPUSYLLIS Cr. l.lJIEA
501 3.I ARIC10I A PflitntNAC
4G9 2 ,1) SPilAE ROSYll.!S l ONGICAUDA
448 2.7 IllARYX Cf . DORSullRANCill Alls

u.



-

6-14-83
. SIATION 39

m
fil l D.D- MfDIONASIUS SP.. ..

1 7893 .D.7 FAURICIA SP. A
% ' 7Gil 9.4 filARYX Cr - DURSonRANCHI ALIS
\ - . 36*l 4.4 CUMELLA SP. A. !

300 3.0 HR ACllllM)NI E S - tXUS IUS
. 7G7. 3.3 MYR10CilEl.E UCULATA,

ff ' ~ ?35 2.H~ ARICIDI'A 1AVLORI
7:15 -- 2 . D LUMRRINCRIS VERRILLI
774 2.7 ASYCllis ILONGATA
703 2 . !i Il0GUEA ENIGMATICA

9-8-83
SIATION 39

7G:lti 14.1 IIAMINUE SUCCINEA
-1615 " 9.0 PARAPRIONOSPIO PINNATA
. 1344 7.2 MEul0 MAS 105 AMntSEIA'
l iti2 G.2 ACTEOCINA CANALICULATA
fit:3 4.G LUMGRINERIS VERRILLI
?!a7 - 4.I CLYCINUE SOLilARIA

~ 73G 3.0 CREPIDULA MACULOSA
ti?G 3.8 FAllRICIA SP. A

- !aG5 3.0 'llIARYX Cr. DORSullRANCillALIS
4598 7.G EX(IGONF HISPAR

11-23-83

SIATION 39

G79 . 7.7' filARYX Cf. DDR500RANClll Alls
ti!Il 7.3 PARAPRIONOSPIO PINNATA
elG9 5.8 ARICIDEA IAYLORI. . , . . .

4:17 5;4 IIAMINOE SUCCINf'A
. 352 4.3 ACIF.0CINA CANAllCULATA'
N , - 370 3.9 IURDONILLA CONRADI

'R M) - 3R -FAnRICIA'SP. A
, 777 3.4 LUMilRINERIS VERRILLI

.

??4 -2.0 ME010MASIUS AMBISETA
713 2.G - MAGELONA'PETTIBONEAE

2-23-84
~

-SIATION 39L

I493 8.R' .ACTEOCINA CANALICULATA
13G5 ;8.0 TAGRICIA SP. A
i109 . G.5 IURilONil LA CONRADI

- .H43 4.3 CLYMENELLA TORQUATA
n32 4.0 MEDIOMASTUS SP.-

. 608 3.G ASYCllIS ELONGA1 A
448 ~ 2.G 'MYRIDCilELE OCULATA
41G 2.4 'MEDIONASTUS'AMRISETA

~ 395 , 2.3 : .ARICIDEA TAYLORI
~ 304 .2.3 .PilASCOLION SP.

t :6-6-84
'u ' STATION 39

-

: 34 t '' G.O' lilARYX CF. DORS 00RANClllAll$
309-' 5.5 ASYCIIIS ELONGAf A
300 . ' 5.5 LUMilRINERIS VERRILLI
25G - '4.5' .SYNAPIULA'ilVDRIFORMIS

'-745 ' 4. 3 ~~Ct.YMENELLA TORQUATA-

203' 3.G ' . AMPILISCA 110lMESI

"} '192 .3.4 ARICIDEA TAVI.ORI- *

ID2 3.4- IIAPI USC01 OPLUS T08.105115g' J ~ I6I 3.7' MYR10CllELE OCULAIA
in1. --3.2 ALIUfNA IEXASIANA-,

.

e-

-'



6-14-113

SIAlll1N .tO

171G 13..I 1.llMilit l Nf ill S IINUIS
I ?O'i 13. :t MY!t lllClif l [ UCllLAIA
ti? 1 ti . fi HulllMASIUS LAltillCEUS
tdll ti . !i Al IGillA IEXASIANA
101 11. ti Cl.YMI Nr i l. A IDalyllAI A

314 3 . Il 1.llMllit I NI.ft l 5 VF Hit | L L I
7 1111 3.7 MIPAISI*Ifl ClitIllf [lt A
7 iti ? . 'l IllAlt f X CI' . DOllSullit ANClll All S
74S 7 . '1 IEftCittll. lutS SIRUEMI
7:1!i 7.G AltliA Al'OtlAL I S

9 - 11 - 11 3

SIAIION 40

l lutt 70.7 MYttIUClit1.E OClli.A 1 A
tid 4 'l . Il IllMilftINTltiS I[ Pall 5
:sti? ti .1 Cl.YMr N01 l. A 10RQllAl A
??PI 4.3 AMI'lll HR I D A[ SI' .
711 4.O LilMillllNERIS VI IIRil LI
?tF1 3 . fi IllAllVX Cf. DullSullit ANCill All S
761 :1 . 11 Ill!!IlONill.A CONRADI
7 I:t :) . I IMllOMASillS l All:lt!CLUS
?O:I 7 . !I C I RftUl'Iluftll'; Cf . IURCAIUS

I?l? ? . ft GYl'l I S filtF V il'Al.I'A

11-23-83

SIAlluN 40

1:11:1 31.2 MYitlOClllLE UCULAIA
1111 17.3 LUMilillNIIIIS V[ltitiLLI

I:lG ti . 8 AX1018t[11A MilCUSA
G l'l .l . 4 i AttillCI A SI' . A
1:l i :l . I tilAltYX Cr . DullSulillANCill All5
3ft 1 7 . 'l Mlf RISPIO Clllitil lRA
44 1 7.4 S illI Ni l. A I S 0111 I OU I S

711 7.0 llAMINilt SilCCINI A
.' 7 4 f.G Mf HIONASill". cal.lT URNitNSIS
71:1 f . ti IllittlONil.l A CONilAltl

2-23-M
SIAltllN 40

7tifi?I 1:5.4 Cl.YMENrilA luityUAI A

7f.'P) 17.'1 MYtt illCl!I I.I OCllt. A I A
7114 10.1 LUMilRINi lllS VI.ItR ILLI
til l:1 II . ti rAllRICIA SP. A
lO4th .l . D filtrill't.1 IDI S SIRUEMI

'/ t e'l !I . G AXIOlllit t. A MOCUSA
~10 0 3.3 Mt.OlOMASIUS AMillSEI A
6'l:1 :1. 3 tillGilf A F NI GM A l lC A
1!i? l . *1 SP fl1PilANI.S IluMilVX

:1:ll I.G MINilSl'10 CIRftir tilA

6 - 6 - 11 4

SIAlloH do

!!!!!4 20.3 LUMilRIHiltlS IEtall5
lIl/ 11.C Cl.YMLNI't.1 A I Uft00 A T A
GGI G.0 MYitl0Clif t.E OCllt.AT A
4:11 4.0 t ilMult|NCRI S VCft|Ill.LI
:14 1 3.0 ALICENA TEXASIANA
370 3.3 MINtlSPIO ClftfllrEll A
30!1 3.2 AXinflirLt.A MUCUSA
78:1 2.2 tilAltVX Cr . DUllsullit ANClll Alls
783 2.2 I E l.l. I N A VEllS I C01.0ft
l'I l 1.7 CYl'I l s llRr.VIPAl l' A

.
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ALL SEACRASSES Cote!NED

GENERAL LINEAR H0DELS PROCEDLNtt

DEPfleENT VARIABLEt SLADE9ENSITY

SOURCE OF fut OF SOUARES HEAN SWJARE F VALUE PR > F R-SQUARE C.V.
>_

] HDDEL 21 74725533.44553115 3453594.84024339 17.97 0.0001 0.545433 53.1909

EAROR 290 58947895.64144434 2e3337.57164775 ROOT HSE BOEM HEAN

CORRECTED TOTAL 311 135493429.44717949 450.92947500 447.75441024
!

SQLNICE OF TYPE I SS F VALUi PR > F DF TYPE III SS F VALUE PR > F

SO 8 2917:*.30.e7404435 17.94 0.0001 a 30545145.49245710 14.79 8.0001
STATIONC S 40543049.25925928 .24.92 0.0081 4 37450952.39037747 23.02 0.0001
ST 1 5141047.51450715 75.28 0.0001 1 3949459.64594495 19.42 0.0001
HB 1 94251.10494149 8.47 e.4920 1 a321.27443529 0.04 0.8398
MC 1 52004.44409321 8.24 8.4134 1 448283.4e7747e1 3.34 e.8444
PH3 1 305452.40404194 1.58 0.2218 1 594.23539449 0.04 0.9549

! D03 1 14eC524.01457947 4.93 e.0049 1 1408524.01457947 4.93 0.0009
2
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HALEMREE cre.Y

GENCAR. LINEAR HnDELS PROC.EDLBE

DEPEtetHT VARIABLE: STAtSING BICHASS

'|
SOURCE DF SLM OF S*JUARES 11EAN SQUARE F VALUE PR > F R. SQUARE C.V. 1

I
HDDEL 15 5414.49122743 347.44404134 9.59 0.0001 0.592242 102.5334

ERROR 99 4003.07942455 40.43514772 ROOT HSE state 8IO HEAN

CORRECTED TOTAL 114 9417.77085:17 4.35464371 4.20173913

SOLRCE DF TYPE I SS F VALUE PR > F DF TYPE III SS F VALUE PR > F

SO 8 2905.43297844 4.94 0.0901 8 ?t34.85720573 3.21 0.0028
STATI0tC 2 2314.57974069 24.42 0.0001 2 230.99334224 2.44 0.0422

,

CT 1 14.85412421 0.37 0.5454 1 104.39554478 2.48 0.1047 |

HB 1 7.43249445 0.19 0.4404 1 303.23504573 7.50 0.0073 |
BC 1 173.84541875 4.39 0.0407 1 40.47404272 1.50 0.2242 |
PH3 1 368.47644544 9.41 0.0025 1 159.24798723 3.94 0.0500 |
003 1 9.44466502 0.23 0.4299 1 9.44666502 0.23 4.4299 |

|

|

|
|

|
|

|

.

O O O
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18 Alista.E IBe.Y

SetERAL LINEAR MIDELS PROCEStmE

BEPOSENT WARIASLE8 SLASEODSITY

SgtmCE OF Sim 0F SEMAES 8EAM SGIMAE F WALLE PR > F R-SelMAE C.W.

lenEL 15 M014429.00339044 5847428.40022458 14.44 0.0001 0.597411 52.3498

ENAM 144 -51182744.79479914 308329.93252289 A00T HSE 3001 HEAN

CORRECTES TOTAL 141 It1197197. M t19741 555.21444443 1959.49010909

SelmCE OF TYPE I SS F WALUE PR > F DF TYPE III SS F WALUE PR > F

SS 4 59301999.79499943 24.M 0.9401 4 4727 Met.53134773 19.14 0.0001
STATISC 2 14453442.44431M4 23.44 0.0001 2 4419910.424545M 4.52 0.0019
CT 1 24599.04944441 0.09 4.7411 1 15744.81035105 0.05 0.4215
HB 1 .553194.11944391 1.79 0.1422 1 9495.34714M 3 0.03 8.8409
BC 1 4440s.42448493 0.29 e.9925 1 420522.84782320 1.34 0.2445
PH3 1 713214.9M19415 2.31 0.1342 1 45442.28373245 0.21 8.4451
303 1 475334.43M4454 2.M 0.0939 1 875334.43444459 2.M 0.4939



_ _ - _ _ _ _ _ _ - _

NALGOLLE OtLY

SENECAL LINEAR H0DELS PROCEDURE

DEPEteENT VARIABLE GROH7H RATE

SOURCE - DF SLM OF SQUARES HEAN SQUARE F VALUE PR > F R-SQUARE C.V.

H00EL 15 1.29447345 0.00431154 7.43 0.0001 0.459940 08.0093
*

ERROR 59 0.44713157 0.01130731 ROOT HSE AVECROH HEAN

'
CORRECTED TOTAL 74 1.94100502 0.10433504 0.13290430

50tmCE DF TYPE I SS F VALUE PR > F DF TYPE III SS F VALUE PR > F

ls0 0 1.02504425 li.34 0.0001 0 0.5r01ute 5.25 0.0001
STATIOHC 2 0.17350330 7.40 0.0011 2 0.04214120 1.04 0.1442 !
Si 1 3.00295132 0.24 0.4113 1 0.01453223 1.29 0.2415 J
HB 1 0.02250433 1.99 0.1434 1 0.01010417 4.20 0.0154
BC 1 0.00945103 0.05 0.3593 1 0.00545464 0.50 0.4022
PH3 1 0.05297847 4.49 0.0345 1 0.02312240 2.04 0.1580
003 1 0.00714074 0.43 0.4293 1 0.00714071 0.d3 0.4293

i

O O O
_
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1 0
NALEDta.E SWS.Y

SE9ERAL LIIEAR 00BELS Penremg

DEPEISENT WARIABLEt PERCENT COWER

30 tace OF SIM er SERARES DEAN 35AARE F VALUE PR > F R-SIWARE C.W.

MIBEL 14 40399.44354794 37M.M272348 7.'t 0.8881 0.444457 72.5445

EASCR 153 74484.57290243 489.45472485 ROOT NBE PC NEAM

CORRECTED TOTAL 149 135245.97447059 22.12342344 -30.44823529

30tmCE OF TYPE I SS F VALUE PR > F DF TYPE III SS F WALUE PR > F -

30 9 49098.44448517 11.14 0.0001 9- 45142.44451950 10.25 8.0001
STeTIEBE 2 3741.42411314 3.44 0.0231 2- 5454.503487M 5.57 0.0044
CT 1 1944. M182453 2.13 0.1942 1 7H.4935M94 1.44 8.2320
le 1 1999.7M45M4 4.09 8.M50 1 1514.21158811 3.10 0.0004
BC 1 499.74552238 1.42 8.3139 1 3.97397443 8.01 0.9243
PH3 1 372.57980614 0.74 0.3443 1 18.82501254 0.M 0.M48
303 1 3411.22943822 7.34 9. tem 1 3411.22943622 7.38 0.0074

.

.

._ . .. _ _
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SYRINGODIUM OtLY

GErlERAL LINEAR H00ELS PROCEDLEIE

DEPEteENT VARIABLE: PERCENT COVER

SOIRCE OF SIA4 0F SQUARES HEAN SQUARE F VALUE PR > F R-SQUARE C.V.

HODEL le 54430.41474909 3414.41354607 9.25 0.0001 0.454838 44.1444

ERROR 174 44953.51343817 349.05405343 ROOT HSE PC llEAN

CORRECTED TOTAL 192 119584.13020725 19.21077942 29.03393782

SotEICE OF TYPE I SS F VALUE PR > F DF TYPE III SS F VALUE PR > F i

30 9 23437.42218499 7.14 0.0001 9 20214.23924139 4.09 0.0001
STATIONC 2 17334.47942993 23.49 0.0001 2 8432.24733442 11.42 0.0001
BT 1 5358.56873098 14.52 0.0002 1 5439.01215189 15.28 0.0001
HB 1 493.05249340 2.42 0.1214 1 2047.12813587 5.55 0.0194
BC 1 5009.58955098 13.57 0.0003 1 4001.30752241 10.84 0.0012
PH3 1 473.47815013 1.82 0.1785 1 199.32294170 0.54 0.4434
D03 1 1523.40582444 4.13 0.0437 1 1523.40582448 4.13 0.0437

:

O O O
-
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SVW1H00BItst S t.Y

SEMRAL LIMAR MODELS PROCE0tmE

BEPSOENT WARIABLE8 STASSIIS BIe MSS .

SetNCE OF EM OF SGMRES DEAN StanNE F VALUE PR > F R-SQUARE C.V.

MODEL 15 17444.42957145 1142.9753M79 11.22 9.9001 8.400455 H.9575

Ese0R 112 11487.74442415 103.44457est ROOT HSE STAfGSIO HEAN

ConRECTES TOTAR. 127 29052.37444000 10.14040179 12.57500000

SotmCE OF TYPE I SS F VALUE PR > F DF TYPE III SS F VALUE PR > F

SB 4 5244.09447619 4.35 0.0001 e IM9.502427M 2.35 8.0224
C7;T1st I 11433.43243810 54.12 0.0001 2 955.M 2334M 4.41 0.0119
CT 1 25.21144444 0.24 8.422e 1 43.33793549 0.42 0.5192
le 1 49.74445229 9.47 0.4137 1 191.85416417 1.45 0.1744
BC 1 144.92714447 1.43 0.2044 1 113.55453317 1.10 0.2975

PH3 1 230.14220179 E.22 0.1394 1 173.51510443 1.47 e.1964
003 1 44.03439M5 9.44 0.4974 1 44.93439445 0.44 0.4974

. .

i

.
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SYRINSOCILM OtLY

GENERAL LINEAR HDDFLS PROCEDLME.

SEPEleENT VARIABLE: BLADEDEM5ITY

SOURCE OF StM OF SQUARES HEAN SQUARE F VALUE PR > F R. SQUARE C.V.

H00EL 15 13435403.44414455 909053.57787430 10.41 0.0001 0.439404 35.4914

ERROR 44 7443330.94724007 47310.57894591 ROOT HSE SDEN HEAN

CORRECTED TOTAL 103 21319134.41534442 295.44343547 427.88441538

SOLACE OF TYPE I SS F VALUE PR > F DF TYPE III SS F VALUE PR > F

SD 8 4547447.94471794 4.51 0.9401 8 3428729.22384077 4.91 0.0001
STATIONC 2 4139735.24305554 44.41 0.0001 2 704097.44494338 4.03 0.0211
ST 1 429752.25403371 4.92 0.0291 1 534429.59093147 4.15 0.0151
NB 1 184940.51344991 2.12 0.1491 1 297031.49979245 3.40 0.0485
BC 1 90797.11252251 1.04 4.3104 1 42514.54724921 0.72 0.3998
PH3 1 200255.48045284 2.29 0.1335 1 152433.92446784 1.75 0.1895
D03 1 42855.11529205 0.49 0.4454 1 42855.11529205 0.49 0.4854

- .

O O O
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THALASSIA ONLY'

i

SEMERAL LIMAR HDDELS PROCEeWE

BEPEteENT WARIASLE: STAfSIMS BIWahSS
*

i
SeteCE, SP Stet OF S4UARES DEAM SIRAARE F WR UE PR > F R-SIRAARE C.V.i

I

| MesEL 15 31ste.144tM50 2044.mt95143 17.13 0.0001 e.49e325 77.4441

r EDWOR 111 13404.19840109 Ite.75773514 500T MSE STAfeSIO MEAN
!
i ComWECTES TOTAL 124 44432.25247599 10.9409e244 14.19453543

?

S0WCE OF T7PE I SS F VEUE PR > F SF TYPE III SS F VALUE PR > F

i - e utSt. m se m ... e.eest a m i.247eet97 3.o e.
| StaTIsoc a 17999.25144449 M.53 e.eest a 3473.22524571 14.3e e.eest

! BT- 1 147.50094141 1.22 e.2713 1 333.47470229 2.74 e.e993
: SIB 1 e14.9ee9e444 4.75 e.e187 1 514.49540495 4.24 8.e413

*

| ac .1 1.exee47te e.e1 e.9t73 1 11.345e234e e.e9 e.759e

j PM3 1 97.12470234 e.48 e.3717 1 164.22945094 e.88 8.3543
s 305 1 9.47453191 e.08 e.7799 1 9.47453191 e.94 0.7799
e

1

|
!

i

,

,!
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THALASSIA ONLY

GENERAL LINEAR HDDELS PROCEDURE

DEPEteENT VARIABLE SLADEDENSITY

SOURCE OF SIM OF SQUANES HEAH SQUARE F VALUE PR > F R-SQUARE C.V.

HODEL 15 2953534.99324444 194902.27288431 14.04 0.0001 0.705548 22.0583

ERROR SS 1232419.75288919 14007.04244447 ROOT HSE BOEN HEAN

CORRECTED TOTAL 103 4144153.84415345 114.35135253 534.53644154

SotNICE OF TYPE I SS F VALUE PR > F DF TYPE III SS F VALUE PR > F

Sa 4 485441.34415384 5.41 0.0001 4 440454.94097288 3.93 0.0005
STOTIGHC 2 1849524.90972222 44.02 0.0001 2 51533.48344554 2.05 0.1344
BT 1 74492.53815451 5.44 e.0215 1 74493.45420777 5.44 0.0217
HB 1 24971.34454435 1.74 0.1853 1 1517.82740785 0.11 6.7428
BC 1 1802.77044493 0.13 0.7204 1 3770.54209104 0.27 0.4052
PH3 1 344811.95887194 27.42 0.0001 1 344494.41275694 24.59 0.0001
003 1 7447.22292085 9.54 4.4550 1 7447.22292085 0.54 0.4550

0 0 0
- - - -
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RHIZOPHYTIC ALGAE

GEllEIAL LINEAR im0ELS PROCEDL5tE

DEPEteEIR VARhAOLE: 3TateIHs SIGHASS

SOLBCE OF SIM OF SQUARES HEAN SQUARE F VALUE PR > F R-SQUARE C.V.

HDDEL 20 13470.00120079 493.90404004 3.95 0.0001 0.403259 149.4772

ERROR 117 20534.74444008, 115.52192017 ROOT HS. STAleBIO HEAN

CORRECTED TOTAL 137 34414.44704047 13.24849509 7.01739130

SaueCE DF TYPE I SS F VALUE PR > F DF TYPE III SS F VALUE PR > F

58 8 5022.99414925 3.54 0.8010 4 2342.09335431 1.47 0.1134
STT.TICHC 7 7237.21224405 5.49 0.0001 7 4197.42502554 5.04 0.0001
CT 1 304.45214118 2.19 0.1414 1 900.85400333 5.13 0.0253
HB 1 173.45701434 0.99 0.3222 1 100.97733400 0.58 0.4497
BC 1 84.89037447 0.50 0.4831 1 101.04400947 0.58 0.4978
PH3 1 254.29022223 1.45 0.2312 1 2.59719478 0.01 0.9034
D03 1 718.77701225 4.09 0.0453 1 718.77701225 4.09 0.0453

l
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Sunnary of.seagrass biomass (mean g/m*) .at the nine intensive monitoring
stations over the course of the study. Data are means of 5 replicates.

STATION /SEAGRASS :Aug.'83 Sep '83 Oct '83 Dec''83 Jan '84 Mar '84 Apr '84 May '84 July '84
A. Halodule 22.88 32.32 15.52 1.09 0.89 N/D 7.01 4.90 18.2
B. Syringodium 23.94 39.84 24.03 31.87 17.57 19.33 3.90 36.51' 26.0
C. Thalassia 49.37 44.61 29.12 26.14 13.31 9.41 2.37 23.74 72.0
D. Halodule 2,08 0.58- 2.98 0.64 1.06 0.51 0.86 3.04 13.8
E. Syringodium 3.65 .2.59 2.72 0.74 1.73 1.15 6.40 21.76 42.2
F. Thalassia- 4.35 8.38 4.22 1.71 0.58 0.93 5.57 7.87 25.5ys, G. Halodule N/D 3.46 1.12 0.37 0.42 N/D 0.48 4.13 5.5* H. Syringodium 3.20 ' 2.08 1.76 0.31 1.15 1.22 0.34 1.66 6.1_

1. Thalassia 10.65 6.66 7.04 3.13 0.58 0.67 0.86 4.00 4.8

i

.

.%g

i

N/D = no data *
,
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Summary of seagrass productivity (mean g. dwt/m / day) at the nine intensive8

monitoring stations over the course of the study. Data are means of 3 replicates.
.

STATION /SEAGRASS Aug '83 Sep '83 Nov '83 Dec '83 Feb '84 Mar '84 Apr '84 Jun '84 July '84

A. Halodule 0.59 0.15 0.04 0.09 0.05 0.08 0.10 0.12 0.52
B. Syringodium 0.70 0.33 0.49 0.24 0.06 0.17 0.32 0.45 1.55

.

'C. Thalassia 0.75 0.20 0.47 0.23 0.07 0.09 0.28 0.17 0.98
D. Halodule 0.07 0.05 0.04 0.06 Trace 0.02 0.10 0.07 0.33
E. Syringodium

N/D 0.04 0.06 0.13 0.03 0.02 0.29 0.80 0.46
F. Thalassia 0.25 0.08 0.09 0.09 0.03 0.07 0.10 0.70 0.81
G. Halodule 0.26 0.06 0.06 0.06 , Trace 0.04 0.08 0.11 'O.16
H. Syringodium 0.13 0.04 0.15 0.12 0.03 0.05 0.08 0.15 0.18e I. Thalassia 0.24 0.22 0.11 0.10 0.05 0.04 0.22 0.35 0.16

.

9 O *
_
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Summary of seagrass shoot densities (mean f/m') at the nine intensive sconitoring
stations over the course of the study. Data are means of 4 replicates (Halodulej or 7 replicates

(Thalassia and Syringodium).

Station Seagrass Aug '83 Se'pt '83 Oct '83 Dec '83 Jan '84 .Har *B4 dpr '_84__May '84 July '64

A Halodule 1057.0 985.7 ~ 1700.0 628.6 842.9 985.7 1626.GI2371.0 2571.0 .

B Syringodium 737.5 . 1413.0 1163.0 1288.0 875.0 1300.0 1175.0 1450.0 1300.0

C Thalassia~, 500.0 650.0 525.0 937.5 812.5 775.0 462.5 812.5 962.5

D Halodule 542.9 '314.3 1043.0 528.6 557.1 142.9 700.0 871.4 2057.0

E Syringodium ,437.5 500.0 512.5 487.5' 537.5. 375.0 762.5 1338.0 1713.0

F Thalassia 437.5 450.0 362.5 375.0 387.5 375.0 462.5 500.0 637.5

G Halodule 771.4 600.0 1414.0 785.7 728.6 400.0 971.4 1229.0 2486.0

H Syringodium 362.5 450.0 812.5 550.0 637.5 462.5 525.0 425.0 750.0

I Thalassia 300.0 400.0 587.5 550.0 487.5 462.5 537.5 387.5 400.0

L
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TOTAL HACROPHYTE COVER
.

GENERAL LINEAR HODELS PROCEDWE

DEPfleENT VARIABLE 8 PERCENT COVER

SOLNtCE OF Staf 0F SQUARES HEAN SQUARE F VALUE PR > F R-SQUARE C.V.

MODEL 14 284582.72454247 15810.15147481 29.04 0.0001 0.523537 44.0475

ERROR 474 258994.08957895 544.10523021 ROOT HSE PC HE5N

CORRECTED TOTAL 494 543574.81414142 23.32404332 52.95454544

SOL 5tCE DF TYPE I SS F VALUE PR > F OF TYPE III SS F VALUE PR > F

SD 7 83441.82444244 21.91 0.0001 7 58304.44810458 15.31 0.0001
STATIONC 4 190484.54055327 58.35 0.0001 4 73104.54899551 22.39 0.0001
ST 1 4504.20549231 11.94 0.0004 1 5704.84800859 10.49 0.0013
HB 1 284.74810238 0.53 0.4482 1 525.01822750 0.97 0.3240
BC 1 11.78904202 0.02 0.8830 1 S.22458954 8.00 0.9837
PH3 1 352.02180509 0.45 8.4214 1 1918.04917411 2.41 0.1071
D03 1 3497.57490515 4.43 0.0114 1 3497.57490515 4.43 0.0114

O O O
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_( ) OYSTER REEF ASSOCIATED FAUNA FROM STATION OR1.

Taxonomic. Categories Total No. Percent of Cummul.
& Sample Parameters Of Indiv. All Counts Percent

CREPIDULA PLANA 1375 16.9744 16.0744
EURYPANOPEUS DEPRESSUS 896 10.4746 26.5490 [
ODOSTOMIA IMPRESSA 765 8.9432 35.4922
BRACHIDONTES EXUSTUS 725 8.4756 43.9677
FABRICIA SP.A 675 7.6510 51.8588
POLYDORA WEBSTERI 584 6.8272 58.6860

' PLATYHELMINTHES SP.A 473 5.5296 64.2156
CRASSOSTREA VIRGINICA 392 4.5827 68.7982
PHYLLODOCE CASTANEA 341 3.9864 72.7847
CERITHIOPSIS GREENI 298 3.4838 76.2684-

XANTHIDAE SPP. 183 2.1394 78.4078
MELITA " COMPLEX" 176 2.0575 80.4653
ANTHOZOA SPP. 167 1.9523 82.4176'

PETROLISTHES ARMATUS 146 1.7068 84.1244
HYDRACARINA SPP. 133 1.5548 85.6792
ANACHIS.OBESA.OSTREICOLA 120 1.4929 87.0821
HYALE SP.B=CF.PLUMOSA 83 9.9703 88.0524
NEANTHES SUCCINEA 71 0.8308 88.8824
SEILA ADAMSI- 71 0.8390 89.7124,

. OPISTHOSYLLIS SP. B 67 0.7833 90.4957
.

.

HARGERIA RAPAX 65 9.7599 91.2556
~

ANURIDA MARTIMA 63 9.7365 91.9921
OLIGOCHAETA SAP. 54 9.6313 92.6233
NEMERTINA 47 9.5495 93.1728
SIPUNCULA SPP. 45 9.5261 93.6989
CHIRONOMIDAE 48 9.4676' 94.1665 - *

PLATYHELMINTHES SP.B 35 S.4092 94.5756
HYDROIDES DI AtJTHUS 27 9.3156 94.8913-
CAPITELLA CAPITATA 26 9.3949 95.1952,

i FILOGRANA IMPLEXA 25 0.2923 95.4875
COPEPODA SPP. 24 9.2806 95.7681

,

PAGURUS MACLAUGHLINAE 21 0.2455 96.0136,

|: CYMADUSA COMPTA 29 0.2338 96.2474
i NEREIDAE SPP. 20 0.2338 96.4812
L TANAIS CAVOLINII 18 -0.2104 96.6916
L HAPLOSYLLIS SPONGICOLA 18 9.2104 - 96.9020
D STREBLOSOMA HARTMANAE 16 0.1870 97.0891
'

ELASMOPUS' LEVIS 16 9.1870 97.2761
EXCORALLANA QUADRICORNIS. 14 0.1637 97.4398
LEPIDAMETRIA COMMENSALIS 13 '9.1529 97.5916
CAECUM PULCHELLUM 12 9,1493 97.7321
PALAEMON FLORIDANUS 12 0.1493 97.8723
'ISCHADIUM RECURVUM- 11 0.1286 98.0009
EXOGENE DISPAR 11 0.1286 98.1295

'
' STYELA PARTITA 11 0.1286 98.2581'

j) BRANIA CLAVATA 11 'O.1286 98.3867i

- COROPHIUM ACHERUSICUM 10 0.1169 98.5036
MEDIOMASTUS

CALIFORNIENSIS le 9.1169 98.6205
'

.
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Taxonomic Categories Total No. Percent of Cummul.
& Sample Parameters Of Indiv. All Counts Percent

-- =--- _---_-_-- -------- __ --__

GITANOPSIS SPP. 9 0.1052 98.7257
CERITHIUM EBURNEUM 8 0.0935 98.8193
COROPHIUM LACUSTRE 7 0.0818 98.9011
PAGURIDAE SPP. 6 0.0701 98.9712
BALANUS EBURNEUS 6 0.0701 99.0414
TANAIDACEA SPP. 6 0.0701 99.1115
CREPIDULA MACULOSA 6 0.0701 99.1817
COLOMASTIX HALICHONDRIAE 4 0.0468 99.2284
TYPOSYLLIS CF. LUTEA 3 0.0351 99.2635
LEUCOTHOE CF.SPINICARPA 3 0.0351 99.2986
CAPRELLA PENANTIS 3 0.0351 99.3336
ODONTOSYLLIS ENOPLA 3 0.0351 99.3687
MITRELLA LUNATA 3 0.0351 99.4038
RISSOINA CATESBYANA 3 0.0351 99.4389
POLYCITORINAE 3 0.0351 99.4739
PANOPEUS HERBSTII 2 0.0234 99.4973
CARIDEA ZOEA 2 0.0234 99.5207
LEMBOS SMITHI 2 0.0234 99.5441
CAPRELLA SPP. 2 0.0234 99.5675
ASCIDACEA SP. 2 0.0234 99.5908

hEUNICIDAE SPP. 2 0.0234 99.6142
PAGURUS STIMPSONI 2 0.3234 99.6376
BATEA CF.CATHARINENSIS 2 0.0234 99.6610
HALMYRAPSEUDES

CF.CUBANENSIS 1 0.0117 99.6727
AUTOLYTUS DENTALIUS 1 0.0117 99.684A
MICRODEUTOPUS MYERSI 1 0.0117 99.6960
NUDIBRANCHIA SPP. 1 0.0117 99.7077
HEMIAEGINA MINUTA 1 0.0117 99.7194

,

POLYCIRRUS SP. 1 0.0117 99.7311
MELITA APPENDICULATA 1 0.0117 99.7428
MYRIOCHELE OCULATA 1 0.0117 99.7545-

SPHAEROSYLLIS TAYLORI 1 0.0117 99.7662
EUPLANA GRACILIS 1 0.0117 99.7779

.

ERICTHONIUS BRASILIENSIS 1 0.0117 99.7896
MARPHYSA SANGUINEA 1 0.0117 99.8013
SABELLARIA VULGARIS 1 0.0117 99.8130
BOCCARDIELLA HAMATA 1 0.0117 99.8246
EXCORALLANA SPP. 1 0.0117 99.8363
EHLERSIA CORNUTA 1 0.0117 99.8480
EXCORALLANA TRICORNIS 1 0.0117 99.8597
CLYMENELLA TORQUATA 1 0.0117 99.8714

.HYPSOBLENNIUS HENTZI 1 0.0117 99.8831
CHASMODES SABURRAE 1 0.0117 99.8948
ARACHNIDA SP. 1 0.0117 99.9065
MUSCULUS LATERPLIS 1 0.0117 99.9182
MYSELLA PLANULATA 1 0.0117 99.9299
COROPHIUM SPP. 1 0.0117 99.9415

.
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- OYSTER REEF ASSOCIATED FAUNA FROM STATION OR1.
-___________________________ ______________ --

Taxonomic Categories Total No. Percent of Cummul.
& Sample Parameters Of Indiv. All Counts Percent

_____ ___________________ _ __ -________ =

GASTROPODA SPP. 1 0.0117 99.9532
ISOPODA SPP. 1 0.0117 99.9649
MOLGULIDAE SP. 1 0.0117 99.9766
GRANDIDIERELLA

BONNIERDIDES 1 0.0117 99.9883
THYSANOPTERA SP. 1 0.0117 200.0000

,
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OYSTER REEF ASSOCIATED FAUNA FROM STATION OR2.
=_ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - --

Taxonomic Categories Total No. Percent of Cummul.
& Sample Parameters Of Indiv. All Counts Percent

_ _ _ _ _ _ _ - -

_-____

CREPIDULA PLANA 2980 22.8352 22.8352
BRACHIDONTES EXUSTUS 2410 18.4674 41.3027
ODOSTOMIA IMPRESSA 1053 8.0690 49.3716
EURYPANOPEUS DEPRESSUS 1047 8.0230 57.3946
PHYLLODOCE CASTANEA 1038 7.9540 65.3487
ANTHOZOA SPP. 676 5.1801 70.5287
CRASSOSTREA VIRGINICA 522 4.0000 74.5287
PLATYHELMINTHES SP.A 425 3.2567 77.7854
FABRICIA SP.A 342 2.6207 80.4061
XANTHIDAE SPP. 290 2.2222 82.6284
POLYDORA WEBSTERI 218 1.6705 84.2989
CHIRONOMIDAE 192 1.4713 85.7701
HYALE SP.B=CF.PLUMOSA 187 1.4330 87.2031
MELITA " COMPLEX" 185 1.4176 88.6207
PETROLISTHES ARMATUS 174 1.3333 89.9540
OPISTHOSYLLIS SP. B 172 1.3180 91.2720
ANACHIS DBESA.OSTREICOLA 156 1.1954 92.4674
CERITHIOPSIS GREENI 136 1.0421 53.5096
NEANTHES SUCCINEA 136 1.0421 94.5517
ANURIDA MARTIMA 113 0.8659 95.4176
NEMERTINA 69 0.5287 95.9464
ELASMOPUS LEVIS 66 0.5057 96.4521
PLATYHELMINTHES SP.B 65 0.4981 96.9502
MEDIOMASTUS

CALIFORNIENSIS 47 0.3602 97.3103
SEILA ADAMSI 33 0.2529 97.5632
TANAIS CAVOLINII 33 0.2529 97.8161
CYMADUSA COMPTA 31 0.2375 98.0536
CAPRELLA EQUILIBRA 26 0.1992 98.2529
PORCELLANIDAE SPP. 20 0.1533 98.4061
COROPHIUM ACHERUSICUM 20 0.1533 98.5594
COROPHIUM LACUSTRE 15 0.1149 98.6743

- STYELA PARTITA 13 0.0996 98.7739
OLIGOCHAETA SPP. 12 0.0920 98.8659
CAPITELLA CAPITATA 12 0.0920 98.9579
PARACAPRELLA TENUIS 10 0.0766 99.0345
ISCHADIUM RECURVUM 8 0.0613 99.0958
EXOGENE DISPAR 7 0.0536 99.1494
MITRELLA LUNATA 7 0.0536 99.2031
GOBIOSOMA ROBUSTUM 6 0.0460 99.2490
PARACERCEIS CAUDATA 6 0.0460 99.2950
SIPUNCULA SPP. 6 0.0460 99.3410
STREBLOSPIO BENEDICTI 6 0.0460 99.3870
HYDROIDES DIANTHUS 5 0.0383 99.4253
NUDIBRANCHIA SPP. 5 0.0383 99.4636
PALAEMON FLORIDANUS 4 0.0307 99.4943

HP~tGERIA RAPAX 4 0.0307 99.5249
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OYSTER REEF ASSOCIATED FAUNA FROM STATION OR2. j
/~'s ___ - __==-- _ _ _ - -_

\-) Taxonomic Categories Total No. Percent of Cummul. )
& Sample Parameters Of Indiv. All Counts Percent !

i_ _ _ _ _ _ _ - _ _ = = _ _ _ = = = _ _ - - =____ _ _ _ _

SABELLARIA VULGARIS 3 0.0230 99.5479
BRANIA CLAVATA 3 0.0230 99.5709
TYPOSYLLIS CF. LUTEA 3 0.0230 99.5939
EHLERSIA CORNUTA. 3 0.0230 99.6169
STREBLOSOMA HARTMANAE 2 0.0153 99.6322
EXCORALLANA TRICORNIS 2 0.0153 99.6475
LEMBOS SMITHI 2 0.0153 99.6628 i

CREPIDULA MACULOSA 2 0.0153 99.6782 |
'

COROPHIUM SIMILE 2 0.0153 99.6935
BERGHIA SP.A 2 0.0153 99.7088
CAPRELLA SPP. 2 0.0153 99.7241
EUPLANA GRACILIS 2 0.0153 99.7395
AMPHILOCHIDAE SPP. 2 0.0153 99.7548
COLOMASTIX HALICHONDRIAE 2 0.0153 99.7701
POLYDORA SPP. 2 0.0153 99.7854
LEUCOTHOE CF.SPINICARPA 2 0.0153 99.8008
GAMMARUS MUCRONATUS 1 0.0077 99.8084
AMAEANA TRILOBATA 1 0.0077 99.8161
BOCCARDIELLA HAMATA 1 0.0077 99.8238
EUNICIDAE SPP. 1 0.0077 99.8314

-q STYLOCHUS SP. 1 0.0077 99.8391

(') NEREIS PELAGICA 1 0.0077 99.8467
GITANOPSIS SPP. 1 0.0077 99.8544
AUTOLYTUS DENTALIUS 1 'O.0077 99.8621
MYRIOCHELE OCULATA 1 0.0077 99.8697-

POLYPLACDPHORA SPP. 1 0.0077 99.8774
GRANDIDIERELLA

BONNIERDIDES 1 0.0077 99.8851
ODONTOSYLLIS ENOPLA 1 0.0077 99.8927
SYLLIDAE SPP. 1 0.0077 99.9004
HYDRACARINA SPP. 1. 0.0077 -99.9080
SIVALVIA SPP. 1 0.0077 99.9157-
.CERITHIIDAE SPP. 1 0.0077- 99.9234
CIROLANA SP. 1 0.0077 99.9310
COPEPODA SPP. 1 0.0077 99.9387
ISOTOMIDAE SP., 1 0.0077 99.9464

'NOTAULAX PHAETAENIA 1 0.0077 99.9540-
OLIVELLA SPP. 1 0.0077 99.9617
TANAIDACEA SPP. 1 0.0077 99.9693

[3
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OYSTER REEF ASSOCIATED FAUNA FROM STATION OR3.
--- . _ - - - - . _ _ _ _ - - - - _ - - - _ - - -- - - - - . - - - - - -__-----

Taxonomic Categories Total No. Percent of Cummul.
& Sample Parameters Of Indiv. All Counts Percent

- --- =- _ __-------------- ---_

EURYPANOPEUS DEPRESSUS 880 13.1030 13.1030
POLYDORA WEBSTERI 747 11.1227 24.2257
PHYLLODOCE CASTANEA 561 8.3532 32.5789
MELITA " COMPLEX" 459 6.8344 39.4133
FILOGRANA IMPLEXA 454 6.7600 46.1733
CREPIDULA PLANA 427 6.3580 52.5313
FABRICIA SP.A 386 5.7475 58.2787
CRASSOSTREA VIRGINICA 366 5.4497 63.7284
ODOSTOMIA IMPRESSA 364 5.4199 69.1 '+ 83
HYALE SP.B=CF.PLUMOSA 310 4.6158 73.7641
PLATYHELMINTHES SP.A 188 2.7993 76.5634
BRACHIDONTES EXUSTUS 187 2.7844 79.3478
OPISTHOSYLLIS SP. B 177 2.6355 81.9833
CHIRONOMIDAE 167 2.4866 84.4699
GITANOPSIS SPP. 107 1.5932 86.0631
ELASMOPUS LEVIS 96 1.4294 87.4926
CYMADUSA COMPTA 94 1.3996 88.8922
NEANTHES SUCCINEA 83 1.2359 90.1281
XANTHIDAE SPP. 70 1.0423 91.1703
BRANIA CLAVATA 64 0.9529 92.1233
COROPHIUM ACHERUSICUM 63 0.9381 93.0613
NEMERTINA 57 0.8487 93.9101
PETROLISTHES ARMATUS 55 0.8189 94.7290
TYPOSYLLIS CF. LUTEA 54 0.8041 95.5331
MITRELLA LUNATA 40 0.5956 96.1286
PLATYHELMINTHES SP.B 23 0.3425 96.4711
ANTHOZOA SPP. 22 0.3276 96.7987
STREBLOSOMA HARTMANAE 21 0.3127 97.1114
POLYDDRA SOCIALIS 16 0.2382 97.3496
DIASTOMA VARIUM 13 0.1936 97.5432
EHLERSIA CORNUTA 13 0.1936 97.7367
OLIGOCHAETA SPP. 12 0.1787 97.9154
HEMIAEGINA MINUTA 11 0.1638 98.0792
CAPITELLA CAPITATA- 10 0.1489 98.2281
COROPHIUM LACUSTRE 9 0.1340 98.3621
STREBLOSPIO BENEDICTI 8 0.1191 98.4812
HYDROIDES DIANTHUS 7 0.1042 98.5855
NAINERIS BICORNIS 7 0.1042 98.6897
COPEPODA SPP. 7 0.1042 98.7939
BOCCARDIELLA HAMATA 6 0.0893 98.8833
CAPRELLA SPP. 5 0.0744 98.9577
ANACHIS OBESA.OSTREICOLA 4 0.0596 99.0173
PANOPEUS HERBSTII 4 0.0596 99.0768
ERICTHONIUS. BRASILIENSIS 4 0.0596 99.1364

hCERITHIOPSIS GREENI 4 0.0596 99.1960
EXOGENE DISPAR 4 0.0596 99.2555
TANAIS CAVOLINII 3 0.0447 99.3002
COROPHIUM ACUTUM 3 0.0447 99.3448

.
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f'N OYSTER REEF ASSOCIATED FAUNA FROM STATION OR3.
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Taxonomic Categories Total No. Percent of Cummul.
& Sample Parameters Of Indiv. All Counts Percent
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|

-GRANDJDIERELLA
BONNIEROIDES 3 0.0447 99.3895,

STILIGER(ERCOLANIA) S P. 3 0.0447 99.4342
PALAEMON FLORIDANUS 3 0.0447 99.4789
NUDIBRANCHIA SPP. 3 0.0447 99.5235
SABELLIDAE SPP. 2 0.0298 99.5533
EUNICIDAE SPP. 2 0.0298 99.5831
AMPHILOCHIDAE SPP. 2 0.0298 99.6129
AUTOLYTUS DENTALIUS 2 0.0298 99.6426
ETYELA PARTITA 2 0.0298 99.6724
ISCHADIUM RECURVUM i 0.0149 99.6873
PODOCERUS SPP. 1 0.0149 99.7022
HARGERIA RAPAX 1 0.0149 99.7171
SCHISTOMERINGOS RUDOLPHI 1 0.0149 99.7320
CAPRELLA EOUILIBRA 1 0.'0149 99.7469
STENOTHOE SPP. 1 0.0149 99.7618
SABELLARIA.SPP. 1 0.0149 99.7767
SABELLARIA VULGARIS 1 0.0149 99.7915
CREPIDULA MACULOSA 1 0.0149 99.8064
POLYDORA SPP. 1 0.0149 99.8213_.

/ ) LEPIDAMETRIA COMMENSALIS 1 0.0149 99.8362
N# POLYCITORINAE 1 0.0149 19.8511

PANANTHURA FORMOSA 1 0.0149 99.8660
TURBONILLA SPP.~ 1 0.0149. 99.8809
AMAEANA TRILOBATA 1 0.0149 99.8958

'CHONE: AMERICANA 1 0.0149 99.98.07
: INSECTA SPP. 1' O.0149 99.9256
ISOTOMIDAE SP.. 1 0.0149 99.9404
NOTAULAX PHAETAENIA 1 0.0149 99.9553
LUMBRINERIS VERRILLI 1 0.0149 99.9702
TEREBELLIDAE SPP.- l' O.0149 99.9851
THYSANOPTERA SP. 1 0.0149 100.0000

p
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OYSTER REEF ASSOCIATED FAUNA FROM STATION OR4.
- - _ _ - _ _---- _ --

Taxonomic Categories Total No. Percent of Cummul.
& Sample Parameters Of Indiv. All Counts Percent

COROPHIUM ACHERUSICUM 1015 33.1266 33.1266
POLYDORA WEBSTERI 550 17.9504 51.0770
EURYPANOPEUS DEPRES3US 481 15.6984 66.7755
NEANTHES SUCCINEA 192 6.2663 73.0418
ANURIDA MARTIM4 111 3.6227 76.6645
TYPOSYLLIS CF. LUTEA 108 3.5248 80.1893
GITANOPSIS SPP. 102 3.3290 83.5183
MELITA " COMPLEX" 90 2.9373 86.4556
EHLERSIA CORNUTA 52 1.6971 88.1527
GRANDIDIERELLA

BONNIEROIDES 35 1.1423 89.2950
CREPIDULA PLANA 30 0.9791 90.2742
OLIGOCHAETA SPP. 24 0.7833 91.0574
MARPHYSA SANGUINEA 22 0.7180 91.7755
FABRICIA SP.A 20 0.6527 92.4282
BRACHIDONTES EXUSTUS 20 0.6527 93.0809
PETROLISTHES ARMATUS 19 0.6201 93.7010
COPEPODA SPP. 16 0.5222 94.2232
STREBLOSPIO BENEDICTI 14 0.4569 94.6802
EUNICIDAE SPP. 14 0.4569 95.1371
HYALE SP.B=CF.PLUMOSA 12 0.3916 95.5287
HAPLOSCOLOPLOS FOLIOSUS 11 0.3590 95.8877
XANTHIDAE SPP. 11 0.3590 96.2467
SPIONIDAE SPP. 10 0.3264 96.5731
DDOSTOMIA IMPRESSA. 9 0.2937 96.8668
PANOPEUS HERBSTII 8 0.2611 97.1279
CAPRELLA EQUILIBRA 7 0.2285 97.3564
PHYLLODOCE CASTANEA 6 0.1958 97.5522
CRASSOSTREA VIROINICA 5 0.1632 97.7154
COROPHIUM LOUISIANUM 5 0.1632 97.8786
TANAIS CAVOLINII 5 0.1632 98.0418
PLATYHELMINTHES SP.A 4 0.1305 98.1723
NEMERTINA 4 0.1305 98.3029
OPISTHOSVLLIS SP. B 3 0.0979 98.4008
CHIRONOMIDAE 3 0.0979 98.4987
PLATYHELMINTHES SP.B 3 0.0979 98.5966
ISCHADIUM RECURVUM 3 0.0979 98.6945
TYPOSYLLIS SPP. 2 0.0653 98.7598
CAPITELLA CAPITATA 2 0.0653 98.8251
SPHAEROSYLLIS LONGICAUDA 2 0.0653 98.8903
EXOGENE DISPAR 2 0.0653 98.9556
HAPLOSCOLOPLOS FRAGILIS 2 0.0653 99.0209
MAERA CF.WILLIAMSI 2 0.0653 99.0862
ARGULUS SPP. 2 0.0653 99.1514
COROPHIUM SPP. 2 0.0653 99.2167
BOCCARDIELLA HAMATA 1 0.0326 99.2493
HYDRACARINA SPP. 1 0.0326 99.2820
BATEA CF.CATHARINENSIS 1 0.0326 99.3146

__
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/~ OYSTER REEF ASSOCIATED FAUNA FROM. STATION OR4.

. : - ----------------. - -------- _ - - - - - - ---

Taxonomic Categories Total No. Percent of Curamul .
'0: Sample Parameters Of Indiv. All Counts Percent

CYMODOCE FAXONI- 1 0.0326 99.3473
PARACERCEIS CAUDATA 1 0.0326 99.3799
MEDIDMASTUS

CALIFORNIENSIS 1 0.0326 99.4125
SABELLARIA VULGARIS 1 0.0326 99.4452
ELASMOPUS LEVIS 1 0.0325 99.4778

.SPHAEROSYLLIS TAYLORI 1 0.w3?6 99.5104
HARGERIA RAPAX 1 0.0326 99.5431
SCOLOPLOS;TEXANA. 1 0.0326 90 5757

.CHONE AMERICANA 1 0.0326 99.6084
CARIDEA ZOEA 1 0.0326 99.6410
PALAEMON FLORIDANUS 1 0.0326 99.6736

~ 'LUMBRINERIS_.VERRILLI 1 0.0326- 99.7063
MITRELLA LUNATA 1 0.0326 =99.7389
COROPHIUM LACUSTRE 1 0.0326 99.'7715-
STENOTHOE CF.GALLENSIS 1 0.0326 99.8042

:ERICTHONIUS SPP. 1 0.0326 99.8368
ERICTHONIUS' BRASILIENSIS. 1 0.0326 99.8695

.

.-- -. _STYLOCHUS SP. 1 0.0326' 99.9021
./ [ ICRUSTACEA SPP. 1 -0.0326 99.9347

CYCLASPIS SP.A 1 0.0326 99.9674

_
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OYSTER REEF ASSOCIATED FAUNA FROM STATION ORS.
---

-

Taxonomic Categories Total No. Percent of Cummul.
& Sample Parameters Of Indiv. All Counts Percent

----- - ___-= _----

POLYDORA WEBSTERI 979 31.9413 31.9413
EURYPANOPEUS DEPRESSUS 415 13.5400 45.4812
COROPHIUM ACHERUSICUM 260 8.4829 53.9641
ANURIDA MARTIMA 259 8.4502 62.4144
NEANTHES SUCCINEA 159 5.1876 67.6020
MELITA " COMPLEX" 150 4.8940 72.4959
BRACHIDONTES EXUSTUS 108 3.5237 76.0196
EHLERSIA CORNUTA 95 3.0995 79.1191
CREPIDULA PLANA 79 2.5775 81.6966,

TYPOSYLLIS CF. LUTEA 71 2.3165 84.0131
OLIGOCHAETA SPP. 61 1.9902 86.0033
ARICIDEA PHILBINAE 53 1.7292 87.7325
XANTHIDAE SPP. 50 1.6313 89.3638
MARPHYSA SANGUINEA 43 1.4029 90.7667
CRASSOSTREA VIRGINICA 29 0.9462 91.7129
PETROLISTHES ARMATUS 26 0.8483 92.5612
PLATYHELMINTHES SP.A 22 0.7178 93.2790
DDOSTOMIA IMPRESSA 22 0.7178 93.9967
GRANDIDIERELLA

BONNIERDIDES 17 0.5546 94.5514
STREBLOSPIO BENEDICTI 14 0.4568 95.0082 -

PHYLLODOCE CASTANEA 13 0.4241 95.4323
EUNICIDAE SPP. 12 0.3915 95.8238
HAPLOSCOLOPLOS FOLIOSUS 11 0.3589 96.1827
FABRICIA SP.A 9 0.2936 96.4763
HYALE SP.B=CF.PLUMOSA 8 0.2610 96.7374
BOCCARDIELLA HAMATA 7 0.2284 96.9657
COPEPODA SPP. 7 0.2284 97.1941
COROPHIUM SPP. 7 0.2284 97.4225
CAPITELLA CAPITATA 6 0.1958 97.6183
CAPRELLA EQUILIBRA 5 0.1631 97.7814
COROPHIUM TUBERCULATUM 5 0.1631 97.9445
ERICTHONIUS SPP. 4 0.1305 98.0750
HYDROIDES DIANTHUS 3 0.0979 98.1729
CARIDEA 20EA 3 0.0979 98.2708
CHIRONOMIDAE 3 0.0979 98.3687
PLATYHELMINTHES SP.B 3 0.0979 98.4666
OPISTHOSYLLIS SP. B 3 0.0979 98.5644
SABELLARIA VULGARIS 3 0.0979 98.6623
LEMBOS SMITHI 3 0.0979 98.7602
BATEA CF.CATHARINENSIS 3 0.0979 98.8581
MEDIOMASTUS

CALIFORNIENSIS 3 0.0979 98.9560
SYLLIDAE SPP. 2 0.0653 99.0212
GITANOPSIS SPP. 2 0.0653 99.0865
PODOCERUS SPP. 2 0.0653 99.1517
ISOTOMIDAE SP. 2 0.0553 99.2170
HARGERIA RAPAX 2 0.0653 99.2822
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OYSTER REEF ASSOCIATED FAUNA FROM STATION OR5.
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Taxonomic Categories Total No. Percent of Cummul.
& Sample Parameters Of Indiv. All Counts Percent

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

POLYDORA SPP. 2 0.0653 99.3475
THARYX CF.

DDRSOBRANCHIALIS 2 0.0653 99.4227
BRACHYURA SPP. 2 0.0653 99.4780

- STENOTHOE SPP. 1 0.0326 99.5106
PERICLIMENES

LONGICAUDATUS 1 0.0326 99.5432
CYCLASPIS SP.A 1 0.0326 99.5759
HYDRACARINA SPP. 1 0.0326 99.6085
-PANOPEUS HERBSTII 1 0.0326 99.G411
COROPHIUM LACUSTRE 1 0.0326 99.6737
CERITHIOPSIS GREENI 1 0.0325 99.7064
SEILA ADAMSI. 1 0.0326 99.7390
EXOGENE DISPAR 1 0.0326 99.7716
ISOPODA SPP. 1 0.0326 99.8042
LYSIANOPSIS CF. ALBA 1 0.0326 99.8369
NAINERIS LAEVIGATA 1 0.0326 99.8695

' PALAEMONIDAE SP. 1 0.0326 99.9021
' PORCELLANIDAE SPP. 1 0.0326 99.9347
-THYSANOPTERA SP. 1 0.0326 99.9674

(''T - STYLOCHUS SP. 1 0.0326' 100.0000
\).,
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hOYSTER REEF ASSOCIATED FAUNA FROM STATION OR6.

Taxonomic Categories Total No. Percent of Cummul.
& Sample Parameters Of Indiv. All Counts Percent

POLYDDRA WEBSTER 1708 3".8398 32.8398
j|EURYPANOPEUS DEPRESSUS 821 s.7854 48.6253

MELITA " COMPLEX" 431 8.2869 56.9121 '

HYALE SP.B=CF.PLUMOSA 419 8.0561 64.9683
BRACHIDONTFS EXUSTUS 338 6.4988 71.4670

-

PLATYHELMIhTHES SP. A 287 5.5182 76.9852
PHYLLODOCE CASTANEA 164 3.1532 80.1384
PETROLISTHES ARMATUS 106 2.0381 82.1765 3MB
CRASSOSTREA VIRGINICA 89 1.7112 83.8877 g
NEANTHES SUCCINEA 85 1.6343 85.5220 t '4
XANTHIDAE SPD. 85 1.6343 87.1563
COROPHIUM ACHERUSICUM 81 1.5574 88.7137
TYPOSYLLIS CF. LUTEA 65 1.2498 89.9635
FABRICIA SP.A 60 1.1536 91.1171

-

OPISTHOSYLLIS SP. B 53 1.0190 92.2361
GITANOPSIS SPP. 43 0.8268 92.9629
EHLERSIA CORNUTA 40 0.7691 93.7320
ANURIDA MARTIMA 39 0.7499 94.4818
CREPIDULA PLANA 37 0.7114 95.1932
OLIGOCHAETA SPP. 34 0.6537 95.8470
NEMERTINA 27 0.5191 96.3661
ANTHOZOA SPP. 26 0.4599 96.8660
CAPITELLA CAPITATA 16 0.3075 97.1736
ISCHADIUM RECURVUM 16 0.3076 97.4813
CHIROMOMIDAE 14 0.2692 97.7504
ODOSTOMIA IMPRESSA 10 0.1923 97.9427
PANOPEUS HERBSTII 16 0.1923 98.1353
STREBLOSPIO BENEDICTI 10 0.1923 98.3272
PALAEMON FLORIDANUS 8 0.1538 98.4811
STREBLOSOMA HARTMANAE 7 0.1346 98.6157
HYDROIDES DIANTHUS 5 0.0961 98.7118 -

CHTHAMALUS FRAGILIS 4 0.0769 98.7887
BOCCARDIELLA HAMATA 4 0.0769 98.8656
EUNICIDAE SPP. 4 0.0769 98.9425
MITRELLA LUNATA 3 0.0577 99.0002
LEP~IDAMETRIA COMMENSALIS 3 0.0577 99.0579
MEDIOMASTUS

CALIFORNIENSIS 3 0.0577 99.1156
TYPOSYLLIS SPP. 3 0.0577 99.1732
ARACHNIDA SP. 3 0.0577 99.2309
COROPHIUM SPP. 2 0.0385 99.2694,

ELASMOPUS LEVIS 2 0.0385 99.3078
PORCELLANIDAE SPP. 2 0.0385 99.3463
COPEPODA SPP. 2 0.0385 99.3847
SCHISTOMERINGOS RUDOLPHI 2 0.0385 99.4232
THARYX CF.

DORSOBRANCHIALIS 2 0.0385 99.4616
BRACHYURA SPP. 2 0.0385 99.5001
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,3 OYSTER REEF ASSOCIATED FAUNA FROM STATION OR6.
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Taxonomic Categories Total No. Percent of Cummul.
& Sample Parameters Of Indiv. All Counts Percent
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_CYMADUSA COMPTA 2 0.0385 99.5386
ANTHURIDAE SP.A 1 0.0192- 99.5578
ACTEOCINA CANALICULATA 1 0.0192 99.5770
HYDRACARINA SPP.- 1 0.0192 99.5962
PERICLIMENES

LONGICAUDATUS 1 0.0192 99.6155
CYCLASPIS SP.A- 1 0.0192 99.6347
ALPHEUS ARMILLATUS 1 0.0192 99.6539
UPOGEBIA AFFINIS 1 0.0192 99.6731
SYLLIDAE SPP. 1 0.0192 99.6924
SPHAEROSYLLIS LONGICAUDA 1 0.0192 99.7116

'

BATEA CF.CATHARINENSIS 1 0.0192 99.7308
CAECUM STRIGOSUM 1 0.0192 99.7500
MENIPPE MERCENARI4 1 0.0192 99.7693
ERICTHONIUS SPP. 1 0.0192 99.7885
SIPUNCULA SPP. 1 0.0192 99.8077
GOBIESOX STRUMOSUS 1 0.0192 99.8270
NUDIBRANCHIA SPP. 1 0.0192 99.8462
STENOTHOE CF.GALLENSIS 1 0.0192 99.8654-
PARACAPRELLA PUSILLA 1 0.0192 99.8846

(~} STYLOCHUS SP. 1 0.0192 99.9039
(,/ COROPHIIDAE SPP. 1 0.0192 99.9231

LYSIANASSIDAE SP. 1 0.0192 99.9423
POLYNOIDAE SPP. 1 0.0192 99.9615
BRANIA CLAVATA 1 0.0192 .99.9808
ODONTOSYLLIS ENOPLA 1 0.0192 100.0000
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OYSTER REEF ASSOCIATED FAUNA FROM STATION OR7.
-

Taxonomic Categories Total No. Percent of Cummul.
& Sample Parameters Of Indiv. All Counts Percent

POLYDORA WEBSTERI 1084 13.4458 13.4458
EURYPANOPEUS DEPRESSUS 1001 12.4163 25.8621 ,

BRACHIDONTES EXUSTUS 728 9.0300 34.8921 )
FABRICIA SP.A 700 8.6827 43.5748
PHYLLODOCE CASTANEA 513 6.3632 49.9380
CHIRONOMIDAE 479 5.9415 55.8794
HYALE SP.B=CF.PLUMOSA 408 5.0608 60.9402
CRASSOSTREA VIRGINICA 352 4.3662 65.3064
PLATYHELMINTHES SP.A 350 4.3414 69.6477
MELITA " COMPLEX" 334 4.1429 73.7906
ODOSTOMIA IMPRESSA 288 3.5723 77.3629
TANAI' clVOLINII 287 3.5599 80.9228
PETROLISTHES ARMATUS 192 2.3815 83.3044
ANACHIS OBESA.OSTREICOLA 134 1.6621 84.9665
CREPIDULA PLANA 132 1.6373 86.6038
CARIDEA ZOEA 131 1.6249 88.2287
XANTHIDAE SPP. 117 1.4513 89.6800
NEANTHES SUCCINEA 115 1.4264 91.1064
OPISTHOSYLLIS SP. B 85 1.0543 92.1608

hNEMERTINA 81 1.0047 93.1655
ANURIDA MARTIMA 67 0.8311 93.9965
CAPRELLA PENANTIS 53 0.6574 94.6539
CAPITELLA CAPITATA 51 0.6326 95.2865
ISCHADIUM RECURVUM 42 0.5210 95.8075
PLATYHELMINTHES SP.B 30 0.3721 96.1796
COROPHIUM ACHERUSICUM 29 0.3597 96.5393
EXOGENE DISPAR 28 0.3473 96.8866
HYDROIDES DIANTHUS 27 0.3349 97.2215
ELASMOPUS LEVIS 27 0.3349 97.5564
MITRELLA LUNATA 27 0.3349 97.8913
GITANOPSIS SPP. 24 0.2977 ~98.1890
TYPOSYLLIS CF. LUTEA 18 0.2233 98.4123
STREBLOSPIO BENEDICTI 18 0.2233 98.6356
CERITHIOPSIS GREENI 17 0.2109 98.8464
COROPHIUM LACUSTRE 10 0.1240 98.9705
COROPHIUM SPP. 9 0.1116 99.0821
EHLERSIA CORNUTA 8 0.0992 99.1813
STREBLOSOMA HARTMANAE 5 0.0620 99.2434
HARGERIA RAPAX 4 0.0496 99.2930
COPEPODA SPP. 4 0.0496 99.3426
TANAIDACEA SPP. 4 0.0496 99.3922
BOCCARDIELLA HAMATA 4 0.0496 99.4418
MEDIOMASTUS

CALIFORNIENSIS 4 0.0496 99.4914
OLIGOCHAETA SPP. 3 0.0372 99.5287
PALAEMON FLORIDANUS 3 0.0372 99.5659
GOBIESOX STRUMOSUS 3 0.0372 99.603'
CYMADUSA COMPTA 2 0.0248 99.6279
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/~3 OYSTER REEF ASSOdIATED FAUNA FROM STATION OR7.N'
. Taxonomic Categories Total No. Percent of Cummul.
& Sample Parameters Of Indiv. All Counts Percent
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-ARACHNIDA SP. 2 0.0248 99.6527
ODONTOSYLLIS ENOPLA 2 0.0248 99.6775
HYDRACARINA SPP. 2 0.0248 99.7023
STYLOCHUS SP. 2 0.0248 99.7271
PANOPEUS HERBSTII 2 0.0248 99.7519
ERICTHONIUS BRASILIENSIS 2 0.0248 99.7767
SPHAEROSYLLIS LONGICAUDA 2 0.0248 99.8015
GAMMARUS MUCRONATUS 1 0.0124 99.8139
STENOTHOE SPP. 1 0.0124 99.8263
PARACERCEIS CAUDATA 1 0.0124 99.8387
LEPIDAMETRIA COMMENSALIS 1 0.0124 99.8512
SEILA ADAMSI- 1 0.0124 99.8636
OPSANUS BETA 1 0.0124 99.8700
SCHISTOMERINGOS RUDOLPHI 1 0.0124 99.8884

'GOBIOSOMA ROBUSTUM 1 0.0124 99.9008
POLYDORA SPP. 1 0.0124 99.9132
NUDIBRANCHIA SPP. 1 0.0124 99.9256
'SYLLIDAE SPP. 1 0.0124 99.9380
GAMMARIDAE SPP. 1 0.0124 99.9504
GAMMARIDAE SP. B 1 0.0124 99.9628

7,}; PODOCERIDAE SP. 1 0.0124 99.9752
'- CYCLASPIS SP.A 1 0.0124- 99.9876

-AUTOLYTUS DENTALIUS 1 0.0124 100.0000

.
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OYSTER REEF ASSOCIATED FAUNA FROM STATION OR8.
__

-

_ _ _ _ _ _ _-

Taxonomic Categories Total No. Percent of Cummul.
& Sample Parameters Of Indiv. All Counts Percent

ODOSTOMIA IMPRESSA 1263 21.4832 21.4832
POLYDORA WEBSTERI 963 16.3803 37.8636
MELITA " COMPLEX" 849 14.4412 52.3048
ISCHADIUM RECURVUM 584 9.9337 62.2385
CRASSOSTREA VIRGINICA 431 7.3312 69.5697
NEANTHES SUCCINEA 388 6.5998 76.1694
CREPIDULA PLANA 207 3.5210 79.6904
FABRICIA SP.A 167 2.8406 82.5310
HYALE SP.B=CF.PLUMOSA 126 2.1432 84.6743
XANTHIDAE SPP. 112 1.9051 86.5794
GITANOPSIS SPP. 109 1.8541 88.4334
PHYLLODOCE CASTANE9 81 1.3778 89.8112
CHIRONOMIDAE 78 1.3268 91.1379
BRACHIDONTES EXUSTUS 55 0.9355 92.0735
PETROLISTHES ARMATUS 53 0.9015 92.9750
COROPHIUM LOUISIANUM 42 0.7144 93.6894
PLATYHELMINTHES SP.B 41 0.6974 94.3868
STREBLOSPIO BENEDICTI 41 0.6974 95.0842
HARGERIA RAPAX 38 0.6464 95.7306
ANTHOZOA SPP. 37 0.6294 96.3599
BOCCARDIELLA HAMATA 36 0.6123 96.9723
TANAIS CAVOLINII 24 0.4082 97.3805
NEMERTINA 21 0.3572 97.7377
CAPITELLA CAPITATA 21 0.3572 98.0949
CERITHIOPSIS GREENI 17 0.2892 98.3841
ANURIDA MARTIMA 17 0.2892 98.6732
OPISTHOSYLLIS SP. B 7 0.1191 98.7923
MITRELLA LUNATA 7 0.1191 98.9114
COROPHIUM LACUSTRE 7 0.1191 99.0304
COROPHIUM ACHERUSICUM 7 0.1191 99.1495
PLATYHELMINTHES SP.A 6 0.1021 99.2516
NEREIDAE SPP. 6 0.1021 99.3536
TANAIDACEA SPP. 3 0.0510 99.4047
HYDRACARINA SPP. 3 0.0510 99.4557
DIASTOMA VARIUM 3 0.0510 99.5067
TYPOSYLLIS CF. LUTEA 3 0.0510 99.5577
CYMADUSA COMPTA 3 0.0510 99.6088
COROPHIUM TUBERCULATUM 2 0.0340 99.6428
MARPHYSA SANGUINEA 2 0.0340 99.6768
EXOGENE DISPAR 2 0.0340 99.7108
CUMELLA SP.B 1 0.0170 99.7278
STYLOCHUS SP. 1 0.0170 99.7449
GAMMARUS MUCRONATUS 1 0.0170 99.7619
EHLERSIA CORNUTA 1 0.0170 99.7789 -

STENOTHOE SPP. 1 0.0170 99.7959
CAPRELLA SPP. 1 0.0170 99.8129

PALAEMON FLORIDANUS 1 0.0170 99.8299
MELAMPUS BIDENTATUS 1 0.0170 99.8469

r
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OYSTER REEF' ASSOCIATED FAUNA FROM STATION OR8.,

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

Taxonomic Categories Total No. Percent of Cumuul.
& Sample Parameters Of Indiv. All Counts percent

- -_

POTAMILLA RENIFORMIS 1 0.0170 99.8E39
PANOPEUS HERBSTII 1 0.0170 99.8809
CREPIDULA MACULOSA 1 0.0170 99.8979
CHASMODES SABURRAE 1 0.0170 99.9150
ARACHNIDA "". 1 0.0170 99.9320
ANACHIS OBESA.OSTREICOLA 1 0.0170 99.9490
INSECTA SPP. 1 0.0170 99.9660
ELASMOPUS LEVIS 1 0.0170 99.9830
THYSANOPTERA SP. 1 0.0170 100.0000

MV
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OYSTER REEF ASSOCIATED FAUNA FROM STATION OR9.
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Taxonomic Categories Total No. Percent of Cummul.
& Sample Parameters Of Indiv. All Counts Percent

EURYPANOPEUS DEPRESSUS 543 15.3390 15.3390
MELITA " COMPLEX" 415 11.7232 27.0621
POLYDORA WEBSTERI 398 11.2429 38.3051
ODOSTOMIA IMPRESSA 362 10.2260 48.5311
BRACHIDONTES EXUSTUS 272 7.6836 56.2147
CRASSOSTREA VIRGINICA 265 7.4859 63.7006
NEANTHES SUCCINEA 175 4.9435 68.6441
ISCHADIUM RECURVUM 125 3.5311 72.1751
CHIRONOMIDAE 119 3.3616 75.5367
BOCCARDIELLA HAMATA 115 3.2486 78.7853
STREBLOSPIO BENEDICTI 95 2.6836 81.4689
HYALE SP.B=CF.PLUMOSA 78 2.2034 83.6723
XANTHIDAE SPP. 66 1.8644 85.5367
COROPHIUM LACUSTRE 64 1.8079 87.3446
FABRICIA SP.A 62 1.7514 89.0960
ANURIDA MARTIMA 60 1.6949 90.7910
HARGERIA RAPAX 59 1.6667 92.4576
OLIGOCHAETA SPP. 43 1.2147 93.6723
PLATYHELMINTHES SP.B 36 1.0169 94.6893

hCOROPHIUM LOUISIANUM 34 0.9605 95.6497
PHYLLODOCE CASTANEA 26 0.7345 96.3842
CAPITELLA CAPITATA 25 0.7062 97.0904
GITANOPSIS SPP. 23 0.6497 97.7401
HYDRACARINA SPP. 13 0.3672 98.1073
CREPIDULA PLANA 10 0.2825 98.3898
COROPHIUM ACHERUSICUM 8 0.2260 98.6158
PETROLISTHES ARMATUS 7 0.1977 98.8136
TANAIS CAVOLINII 5 0.1412 98.9548
NEMERTINA 5 0.1412 99.0960
POLYDORA SPP. 4 0.1130 99.2090
ANTHOZOA SPP. 2 0.0565 99.2655
CAPRELLA EQUILIBRA 2 0.0565 99.3220
OPISTHOSYLLIS SP. B 2 0.0565 99.3785
GAMMARIDAE SP. A 2 0.0565 99.4350
CARIDEA ZOEA 2 0.0565 99.4915
POLYDORA LIGNI 2 0.0565 99.5480
ARGULUS SPP. 1, 0.0282 99.5763
ELASMOPUS LEVIS 1 0.0282 99.6045
ORCHESTIA UHLERI 1 0.0282 99.6328
HAPLOSCOLOPLOS FRAGILIS 1 0.0282 99.6610 )
HALMYRAPSEUDES

CF.CUBANENSIS 1 0.0282 99.6893 I

CAPRELLA SPP. 1 0.0282 99.7175 |

EXOGENE DISPAR 1 0.0282 99.7458 )
COROPHIUM SPP. 1 0.0282 99.7740 1

PANOPEUS HERBSTII 1 0.0282 99.8023
SESARMA CINEREUM 1 0.0282 99.8305
CYCLASPIS SP.A 1 0.0282 99.8588



1/~i- OYSTER REEF ASSOCIATED FAUNA FROM STATION OR9.u --- - -

Taxonomic Categories Total No. Percent of Cummul.
& Sample Parameters Of Indiv. All Counts Percent

\

ARACHNIDA SP. 1 0.0282 99.8870
BRACHYURA SPP. 1 0.0282 99.9153
GAMMARUS MUCRONATUS 1 0.0282 99.9435
GEUKENSIA

DEMISSA.GRANOSISSIMA 1 0.0282 .99.9718
CIRROPHORUS'CF. FURCATUS 1 0.0282 100.0000

,
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O
Oyster Reef Associated Fauna Taxa not enumerated. Presence (&) is
indicated for each oyster station.

STATION
1 2 3 4 5 6 7 8 9

Porifera spp. + +

Lissodendoryx isodictyalis +

| Cliona spp. + + + +

Nematoda spp. + + + + + + + + +
!

Chthamalus fragilis + + + + + +

Balanus amphitrite + + +

Balanus eburneus + + + + + + +

Balanus improvisus + + + + + + + + +
t

Balanus venustus +

Semibalanus balanoides +

Polycitorinae sp. + + +

0

0
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Thermal Tolerance Information for S10
'~

Bay Anchovy

In laboratory . experiments using embryos taken from Biscayne Bay (Rebel,1973)
- a total of 480 embryos were incubated at 32 temperatures from 13.2 C to

35.8 C. Under experimental conditions survival seldom exceeded 50 percent.
Highest survival was at 25.6 C, while 100gercent mortality was seen at

- temperatures of 15.1 C and lower, and at 35.8 c. Survival increased f rom 13
.

to 21 C, remained relatively constant from 21 to 31 C, and declined rapidly'

<

from 31 to 35 C. There were no siggificant differences in survival among9
_

temperature classes from 18.6 to 32.5 C.
-

-. Under natural conditions, anchovies were taken in trawls in Copano and Aransas
Bays at all times of the year in temperatures ranging from 8.1 to 33.2 C, ande

- in salinities from 2.3 to 36.9 ppt (Gunter 1945). The species occurs within
- Tampa Bay at temperatures between 10.8 and 32.5 C (Springer & Woodburn 1960).

In studies conduc ted in the area of a thermal discharge in Galveston Bay
- (Texas), bay anchovies were most abundant at temperatures between 24.5 and
-- 33 C with reduced numbers up to 37 C (Gallaway & Strawn 1974). Laboratory
-

experiments indicate higher temperature preferences at low salinities (4.0-
4.5 ppt) than at high sali.nities (27-29 ppt) (Meldrim & Gif t 1971); Terpin et

- al 1977). At high saliaities (27-29 ppt), the acclimation temperature does
- not significantly af feie t the preference temperature (Terpin et al 1977).~

Salinity apparently does :not affect avoidance temperatures (Meldrim & Cift
1971; Meldria et al 1974; Terpin et al 1977). Avoidance temperatures

m
- increased directly in relation to acclimation temperatures below 20 C, but

_

avoidance temperatures (30 to 33 C) were unrelated to their acclimation
_

temperatures (20 to 27 C) (Meldria & Gif t 1971; Meldrim et al 1974; Terpin etF

al 1977).
,t

7

p Pigfish

f _

Grimes and Mountain (1971) condtleted , thermal studies at Crystal River while
it two uaits were operating. They found the frequency of occurrence at thermally
A aff ected and unaffected saspling locations not to vary significantly, nor,

I were there any statistically significant .dif ferences in growth of age O fish.
- Length frequency comparisons indicated no. difference in age composition ofo
the fish from affected and unaffected stations. Rulifson (1977) reports a'

direct correlati. n between time to impingement and temperature for young-of-
-

the-year fish.-

- Pinfish

S For larval and juvenile pinfish acclimated to ' i C, critical thermal maxima
- are 31.0 C and 29.4 C (Hoss , Coston and Hettler 1971). During thermal
- studies et Crystal River, Grimes and Mountain (1971) reported no diff erence in
i f requency of occurrence between thermally affected and nonaffected areas,

although age O fish lef t thermally affected areas with the approach of cooler-

'

,

g temperatures at a later time than fish at nonaffected areas. Length
frequency comparisons revealed no difference in age composition at affected
and nonaffected areas. Rulifson (1977) reports direct correlation between

_

time to impingement and _ temperature for young-of-the-year fish. Lethal:
' ' tempe ratures are reported by Cameron (1969) to be between 6 and 8 C , and?

B
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between 32 and 35 C. Fish apparently move to deeper water as a def ense
against temperature extremes (Cameron,1969).

Silver Perch

Grimes (1971) and Grimes and Mountain (1971) have done thermal addition
studies at Crystal River. No significant differences in frequency of,

'

growth of age O fish wereoccurrence , age composition, spawning time, or
revealed oetween thermally affected and unaffected areas. The authors

(Grimes and Mountain, 1971) did note that diversity was higher in water at
affected shallow water stations except in s uusner. Also, fish in general

remained at shallow, thermally aff ected areas a longer period of time with the
approach of winter (Grimes,1971).

The species is collected at temperatures ranging f rom 7.5 C (Dahlberg 1972) to
34.0 C (Roessler 1970); however, cold kills have been reported at tempera-
tures even within the species' known tolerances (Gunter & Hildebrand 1951;
Gunter 1945; Springer & Woodburn 1960; Moore 1976). Laboratory observations
indicate a critical thermal maxistem at temperatures greater than 34 C (Gif t &
Westman 1971).

ESpotted Seatrout

#
In Texas waters, the trout were taken at temperatures as low as 8.1 C and as
high as 34.9 C (Gunter 1945). Generally, they escape cold waters by moving to
deeper areas (10-20 feet) (Tabb 1958; Moody 1950). Mortality due to cold was
observed when temperatures of the deeper waters of the Indian and Banana River
lagoons (east coast of Florida) had fallen from 65-70 F to 45 F and remained
there for about 12 hours (Tabb, 1966). Although they can recover rapidly
af ter being inunobilised by cold for a short period, they arm apparently always
killed when exposed to 45 F for 24 hours (Tabb 1958). In North Carolina
waters temperatures of 53 to 55 F were sufficient to numb the fish (Hildebrand
and Cable 1934).

Spot

Gunter (1945) reported spot along the Texas coast in water from S.1 to 32 C
and 2.0 to 36.7 ppt salinity. Hartwell and Hoss (1979) conducted laboratory
experiments on postlarval and juvenile spot held at three acclimation
temperatures. For postlarval spot, median lethal shock temp ratures at
acclimation temperatures of 10,15, and 20 C were, respectively: 28 to 29 C,
30 to 31 C, and 32 to 33 C. For juveniles the median lethal shock tempera-
tures were, similarly: 33 to 34 C, 34 to 36 C, and 35 to 36 C (Hartwell and
Ross 1979). Carr and Giesel (1975) also cite spot as one species of fish
having a marked diminution in numbers and biomass in a thermally affected
marshland nursery as compared to a similar, unaffected area nearby (on the
northeast coast of Florida).

Red Drum _

In Texas red drtan have been taken in water ranging from 2 to 33 C (Sinanons and
In laboratory experiments, |

Breuer 1962 cited in Thailing and Loyacano 1976)C (Holt et al 1981).
.

spawning ceased when temperatures dropped to 20 Hatching
_

and larval survival studies were done by Holt et al (1981) at combinations of

VI-2
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three temperatures (20, 25 and 30 C) and four salinities (15, 20, 25 and 30
- ppg); the best conditions for hatchint and 24 hour larval survival were at

25 C and 30 ppt . Poorest larval survival was at 30 C and 15 ppt. As a
reaction to cold weather (and presumably hot weather) young red detsu may move
into deeper water (Pearson 1929; Osburn et al 1982).

'

Striped Mullet
,

!

Moore (1974) stated an upper critical temperature in the stesser of about 37 C, |

although striped mullet could withstand temperatures above 40 C for short
periods. During sampling off south Texas, however, only one individual was'

taken at temperatures above 31 C (Mooge 1974). In' Hawaii prejuveniles were
found in water with high (34.0 to 37.2 C), of ten near lethal (39.0 to 42.5 C),
temperatures (Major 1978). govever, these prejuveniles s eemed to prefer
temperritureg of 30.0 to 32.4 C. Juveniles seemed to prefer temperatures
around 29.0 C and remained seaward of the tide in more thermally stable water

_(Major 1978).

Pink Shrimp

Ministsa ' temperature for survival of the shrimp is felt to be arour.d 12 C
(Eldred et al 1961). They bury to avoid extrane in cold (Eldred et al 1961;
Williams 1%0). They have been held in a ref rigerated truck at 13.3 C for
almost 12 hours with low mortality (Eldred et al 1961). In southwest Florida,
shrimp move out of the shallows to deeper water during the cold and move back
in again if it warms (Tabb et al 1962). The minimum temperature for activity

ON
is about 15'c and below 10*C they are narcotized by the cold (Williams 1955).
Tabb et al (1972) report mortality at 10'C u,pon a 6-10 hour exposure, and all
feeding ceases at temperatures below 18 C. Survival is better at low
temperatures if salinity is moderate to high (Williams 1965).-

The highest temperature at which shrimp were taken during Tampa Bay studies
was 35.5*C (Eldred et . el 1961). Thorhaug et al (1972) report limits near 36-
37'c for all but a few of its life stages.

New larvae have' been found in temperatures as low as 19.6*C (Jones et al
1 %4) . Thermal tolerance lab studies on the early life stages of the pink
shrimp have been conducted end are reported in detail by life stage by
Thorhaug et al (1972) and Thorhaug et al (1971). 3riefly, neither first
protosoes, third protosoes nor mysis survived above temperatures in the range
of 36.7 to 37.8'C; nauplii had a very abrupt lethat temperature (33-34 C) with
a change of only 1 or 2*C of ten spelling the difference between 100 percent
mortality or 100 percent egrvival. The yupliar stage metamor phos ed to
protosoes only, between 24-25 C and 30.5-31.5 C. Later stages from protozoea

- to adult can safety withstand temperatures of 33-35 C. Juveniles from Turkey
Point ~had a lethat temperature 'of 37.9-39.6*C for a 2-hour ' expos ure , '

decreasing to 36.0-37.9'c af ter 16.5 to 24 hours. The lower thermal limit was
tentatively set at 12.8'C.

Blue Crab

. - - - .
Sensitivity- of adult 'and juvenile blue crabs to extremes in temperature is

. .

affected by the salinity of the water. Generally, the crabs are less tolerant
to extremes at low (6.8 ppt) and high (34 ppe) salinites (Tagats 1969).%
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In lab studiee on the megalopa stage, Costlow and Bookhout (1969) tested
combinations of salinities of 5,10, 20, 30, 35, and 40 pgt with temperatures
of 15, 20, 25 and 30 C. Salinites of 5 ppt with 15 or 20 C and a salinity of
10 ppt with 15 C did not allow completion of metamorphosis. In another study
Costlow and Bookhout (1959) report that in all salinities tested (15, 20.1,
26.7, 31.1 ppt) larvae never developed beyond the first zoeal stage when _.

maintained at 20 C. Sandoz and Rogers (1944) re port that in laboratory p
studies eggs were hatched between 19 C and 29"C with no significant variation
in percentage hatched within this range. At 14 , 17, 30 and 31 C all eggs -

failed to hatch. Below 15 C and above 29"C first zoeae became inactive and
ceased f eeding. At 10 C crabs moved very little and practically ceased to eat
(Churchill 1919). Favorable salinity and temperature for ecdysis through the
first three stages were 21-28 ppt and 20 to 29"C (Sandoz and Rogers 1944). No

successful ecdysis occurred below 20 C. According to lab studies on megalops _

reported by Costlow (1967) survival never exceeded 50 percent at 15 C and
-

_

ranged from 70-100 percent at 20, 25 and 30 C over salinites of 20, 30, 35 and
40 ppt. The upper thermal tolerance for juvenile blue crabs (100 percent
mortality) acclimated to 20 C appears to be between 37 and 38 C (Academy of -

Natural Sciences 1970). Tagatz (1969) found the 48-hour median thermal
tolerance limits to be approximately 3P C for junveniles and adults.

pr,

Account: from Leffler (1972) indicate that mortality is directly proportional
to temperature for temperatures between 13 and 34 C, as is mortality at :

ecdysis. Mortality at ecdysis is high, 9.4 percent , at 34 C. He further 1

indicates that crabs living at elevated temperatures should be smaller when T
growth ceases than those living at lower temperatures; however, by actively E
selecting water temperature the blue crab could extend its growing season --

without decreasing size at maturity. Making specific reference to Crystal y
River, Leffler (1972) notes that 12 month growth would be possible (assuming _

=

sufficient f ood) rather than the normal 8 or 9 month growth period. By g
utilizing both the thermally affected and unaffected areas of the estuary, the 4

juvenile crabe could shorten the time to maturity while maintaining maximal g
size and low mortality. Presumably, they would enter the effluent area when -

a

temperatures dropped below 20 C in the fall, and leave the area as it rose
-

above 27 C in the spring. 4
=
m

Stone Crab y

Stone Crab larvae are intolerant to sudden fluctuations in water temperature
or salinity (Futch 1966); both temrerature and salinity affect larval i

survival and development (ong and costlow 1970). 5
s

Ong and Costlow (1970) have reported on laboratory development and mortality $
of larvae at various combinations of temperature (20, 25 and 30 C) and I

Isalinity (10, 20, 25, 30, 35, and 40 ppe). All larvae in 10 ppt salinity at
all temperatures died. Larvae at 20 C and 20-40 ppt salinity developed only &
to the megalopa stage. Only at temperatures of 25 and 30 C and salinities of 2
20-40 ppt did larvae survive to first crab stage. Optimum conditione, j
however, were believed to be at 30,C at a salinity range of 30-35 ppt. 3-

y

Thorhaug et al (1971) have also studied in the laboratory the effect of (
temperature on stone crab eggs and larvae; salinities during testing averaged .

33.9 ppt .20 ppt. Lethat temperature limits given here are for extended -

periods. A more detailed breakdown by length of exposure, zoeal stage, and j
w

i
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fh-y temperature is given by Thorhaug et al (1971). Af ter 40 hours, no hatchings-

of eggs was observed below 29.1 C a nd no eggs survived above 36.3 C.'

Apparently, they ~ were tolerant of cold since they remained viable after
280 hours at 12.6 C. Of the larval stagas, the megalops seems to be the most
s ensitive. Fifth zoes held between 16.7 and 30.5 C achieved megal ops
characteristics. Twenty-three hours above 30.5 C proved to be lethal to the
megalops , though this mortality could be due either to the high temperature
directly, or to inhibition of further metasorphosis. One hundred percent of
juveniles survived during a 42 hour expos ure to temperatures maintained
between 12.6 and 37.0 C. Death occurred, however, at 38.0 C af ter 4 hours.
Mature stone crabs' encountered lethat temperatures near 35 to 37.5 C. In

other laboratory studies (Thorhaug et al 1972) the upper temperature limit for
negalops molting into juveniles was 28.9"C for a 24 hour exposure.

O

O
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TABLE VII-4

FISHERIES TRAWL SA40PLING COLLECTIONS
TOTAL NUtGBER COLLECTED OVER ALL REPS FOR

LAGOOON RHOMBOIDES

STATION
CATE T1 T2 T3 T4 T5 T6 T7 78 TS

JUNE 1983 24 11 4 1 12 6 0 11 328

JULY 1983 17 32 2 0 1 2 2 1 216

AUGUST 1983 4 10 2 0 5 3 18 164 277

SEPTEleBER 1983 1 9 O O 14 4 6 5 217,

OCTOBER 1983 1 5 4 0 2 0 7 68 73

NOVEbe8ER 1983 11 1 12 0 1 0 11 10 21

OECEMBER 1983 9 10 0 1 5 0 8 32 2

JANUARY 1984 2 10 0 9 O O O 4 1

FEBRUARY 1984 48 8 O 6 3 2 50 34 9

MARCH 1984 4 1 0 7 4 6 74 24 254
LPRIL 1984 9 4 2 16 0 7 221 10 11

MAY 1984 72 2 7 15 2 14 125 67 345

TOTAL nut 4BER OVER ALL OATES 202 103 33 55 49 44 522 430 1754

.
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TABLE VII-5
. FISHERIES TRAWL SANPLING COLLECTIONS ,

TOTAL 984WER COLLECTED OVER ALL REPS FOR
SAIR0!ELLA Ct1RYSOURA

~STATICN
DATE T1 T2 T3 T4 T5 T6 T7 TS TS

JUNE 1983 f60 241 5 13 0 0 86 5 21
,

JULY 1983- 77 101 24 0 22 2 31 2 3

AUGUST 1983 13 112 11 3 14 5 72 4 3

SEPTEteER 1983 - 96 119 18 12 29 5 9 4 26

OCTOSER 1983 8 56 26 15 9 1 10 2 13

NOVEMER 1983 31 52 21 15 2 :s 14 15 O

DECEMER 1983 28 17 O 8 9 0 2 18 O

JA86 t ARY 1944 O O O O O O O 1 O

FESRUARY 1984 5 4 O O O O 1 O O

MARCH 1984 18 9 2 18 5 0 9 11 11

f,PRIL 1984 4 O O 17 O O 3 5 2
|

NAY 1984 19 44 13 14 7 11 1 2 5

TOTAL DANGER OVER ALL DATES 459 755 120 115 97 26 234 69 84 '

.
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TABLE VII-6
FISHERIES TRAWL SA80PLING COLLECTIONS

TOTAL NUISBER COLLECTED DVER ALL REPS FOR
CYNOSCION NESULOSUS

STATION
DATE Tt T2 T3 T4 16 TG T7 T8 T9

JULY 1983 0 3 3 0 0 0 0 0 1

AUGUST 1983 1 O O O O O 3 6 8

SEPTEMBER 1983 3 4 0 1 O O 2 1 2

OCTOBER 1983 0 0 0 0 0 0 0 2 O

DECEMBER 1983 O O O 1 O O O O 'O

JANUARY 1984 0 0 1 1 O O O O t

| FEBRUARY 1984 0 0 0 1 O O O O O
1

MAY 1984 25 15 110 4 52 O 1 O O
i f

! TOTAL NUseBER OVER ALL DATES 29 22 114 8 52 0 6 9 12

.

O O #
.
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TASLE VII-7'
FISHERIES TRAWL SAMPLING COLLECTIONS

TOTAL 9 ameer COLLECTED DVER ALL REPS FOR
LEIOSTOMUS XANTHURUS

STATION
D4TE T1 T2 T3 T4 T5 TG T7 TS T9

JJNE 1983 338 12 20 0 0 0 0 3 10

JULY 1983 208 34 24 0 1 3 1 4 2

AUGUST 1983 136 112 4 40 9 10 0 0 0

SEPTEMBER 1983 137 43 50 17 7 4 0 1 1

OCTOBER 1983 48 56 2 7 1 2 1 2 O

NOVE1SER 1983 20 42 12 7 0 1 O O O

DECEtBER 1983 20 27 9 3 9 4 ') O O

FEBRUARY 1984 36 16 0 9 0 1 O O O

HARCH 1984 387 5 4 1 0 1 2 O O

APRIL 1984 74 48 10 502 4 7 57 0 1

m&Y 1984 210 240 124 46 43 54 0 48. 7

TOTAL NUMBER OVER ALL DATES 1614 655 259 632 94 89 61 58 21

!
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TABLE VII-14
FISHERIES trawl SAlePLING COLLECTIONS

TOTAL BIOttASS (IN GRATES) OVER ALL REPS FOR
ORTHOPRISTIS CHRYSOPTERA

STATION
DATE I1 T2 T3 T4 15 T6 T7 T8 T9

JUNE 1983 27.4 63.4 0.0 58.5 460.2 147.3 953.2 151.4 1147.1

JULY 1983 102.9 175.2 22.8 18.4 30.0 15.5 366.0 325.5 921.3 *

AUGUST 1983 145.3 75.9 137.7 0.0 34.1 19.0 111.9 374.9 655.5

SEPTEasBER 1983 195.7 79.2 165.6 0.0 478.1 49.9 272.4 277.6 895.6

OCTOBER 1983 133.3 0.0 37.2 155.3 130.4 245.4 322.7 302.0 980.1

NOVEDIBER 1983 29.1 0.0 314.1 62.7 0.0 77.7 94.7 38.8 188.6

DECEte8ER 1983 22.2 27.7 0.0 0.0 0.0 104.3 0.0 97.6 36.5

FEBRUARY 1984 0.0 0.0 0.0 0.0 0.0 0.0 0.0 47.4 13.7

88 ARCH 1984 0.0 15.3 0.0 0.0 34.8 64.9 477.7 387.7 1037.4

APRIL 1984 0.0 0.0 50.6 0.0 45.1 119.6 910.8 222.6 753.8

BRAY 1984 0.0 0.0 185.7 15.0 4I.t 93.2 605.9 505.8 1270.0

. TOTAL BIce4 ASS OVER ALL DATES 655.9 #36.7 913.7 309.9 1253.8 928.8 41'5.3 2731.3 7899.6

.,
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TABLE VII-18
FISHERIES TRAWL SAMPLING COLLECTIONS.

TOTAL BIOMASS (IN GRAMS) OVER ALL REPS FOR
LEIOSTOMUS XANTHURUS

STATION
DATE T1 T2 T3 T4 T5 T6 T7 T8 T9

JUNE 1983 2888.2 314.4 578.4 0.0 0.0 0.0 0.0 107.6 371.4

JULY 1983 2711.4 944.2 1005.9 0.0 32.4 108.2 33.1 185.2 100.1

AUGUST 1983 2038.5 3390.1 161.8 1688.6 463.4 644.3 0.0 0.0 0.0

SEPTEMBER 1983 2781.8 2502.0 2424.5 625.3 304.2 264.5 0.0 34.2 32.6

OCTOBER 1983 1171.5 2256.4 116.3 399.2 47.8 90.2 54.1 71.0 0.0

NOVEMBER 1983 584.3 1499.8 462.3 271.2 0.0 47.0 0.0 0.0 0.0

DECEMBER 1983 478.9 643.5 252.5 120.5 277.0 169.5 0.0 0.0 0.0

FEBRUARY 1984 153.2 St.1 0.0 3.2 0.0 0.1 0.0 0.0 0.0
4

MARCH 1984 1051.4 14.3 129.3 3.2 0.0 36.3 47.8 0.0 0.0

APRIL 1984 330.4 200.8 162.4 3124.8 24.6 200.9 288.5 0.0 93.9

MAY 1984 948.2 1519.2 1319.3 437.2 782.2 826.1 0.0 521.8 107.8

TCTAL BIDMASS OVER ALL DATES 15137.8 13365.8 6612.7 6673.2 1931.6 23a7.1 423.5 919.8 705.8
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. TABLE VII-20
FISHERIES TRAWL SAMPLING COLLECTIONS

TOTAL BIOMASS (IN GRAMS) OVER ALL REPS FOR
*CALLINECTES SAPIDUS

STATION
DATE T1 T2 T3 T4 T5 T6 T7 T8 T9

JUNE 1983 1133.6 82.4 0.0 98.7 0.0 0.0 247.7 0.0 120.7

JULY 1983 66.4 358.5 70.4 149.2 0.0 0.0 30.9 0.0 0.0

AUGUST 1983 183.8 131.6 0.0 57.0 0.0 0.0 26.2 0.0 0.0

SEPTEMBER 1983 172.3 40.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0

OCTOBER 1983 261.4 61.1 5.4 61.9 0.0 0.0 0.0 0.0 ' O.O

NOVEMBER 1983 30.8 0.0 349.2 41.4 0.0 0.0 0.0 0.0 0.0

OECEMBER 1983 506.4 23.9 54.2 0.0 0.0 0.0 43.5 16.7 0.0

JANUARY 1984 10.6 2.3 98.8 94.8 64.6 4.5 37.2 1.2 2.6

FEBRUARY 1984 57.9 0.0 71.5 13.8 0.0 1.1 140.0 0.0 248.0

MARCH 1984 194.4 97.6 111.0 25.0 76.2 0.0 200.9 0.0 193.2

APRIL 1984 52.0 206.2 308.1 32.2 229.8 159.2 172.4 477.6 520.2

MAY 1984 22.2 112.0 13.6 391.6 325.8 75.7 584.5 104.6 613.5

TSTAL BIOMASS OVER ALL DATES 2691.8 1115.8 1082.2 965.6 696.4 240.5 1483.3 600.1 1698.2
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TABLE VII-24
FISHERIES SEINE SAseLING COLLECTIONS

TOTAL DEJesER COLLECTE0 OVER ALL REPS FOR '
ANCHOA WITCHILLI

STATION
DATE $1 52 53 $4

JUNE IM3 0 2 0 52

JULY 1983 0 94 41 O

AUGUST 1983 59 2 1 0

SEPTEneER 1983 10 1456 190 0

OCTOBER 4983 0 0 244 14

es0VEseER 1983 0 1 O O

DECEseER 1983 2 O O O

ImaSCH 1984 2 24 O O

IsaV 1984 274 O 1 1

T3TAL~pameER OVER ALL DATES 347 1579 477 67
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$ TASLE VII-24
i FISHERIES SEIM SAsm.3008 COLLECTIONS

{-
TOTAL paNSER COLLECTED OVER ALL REPS FOR

ORTMPRISTIS CtevS0PTERA,

i
j STATIOst

DATE St 12 13 54;,

!

'IRAY 1984 5 0 2 0

'

T2TAL edusSER OVER ALL DATES 4 0 2 0
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TABLE VII-27
FISHERIES SEINE SAaspLING COLLECTIONS

TOTAL NtJteBER COLLECTED OVER ALL REPS FOR
LAGODON RHOMBOIDES

STATION
DATE St 52 53 54

mE 1983 0 1 0 29

JULV 1983 12 O O 11

AUGUST 1983 2 O O 7

SEPTEMBER 1983 3 O O 14

OCTOBER 1983 O O O 6

NOVEMBER 1983 4 O O 19

DECEMBER 1983 4 0 1 O

FEBRUARY 1984 87 32 27 1

iSTARCH 1984 346 5 3 20

APRIL 1984 15 4 0 6

alAY 1984 1 O O 17

TOTAL NUMBER OVER ALL DATES 474 42 31 130

0 0 0
,

.
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4 TASLE VII-28
| FISHERIES 5EIM SAAFLINS COLLECTIONS
) " TOTAL M R COLLECTED OVER ALL REPS FOR
j BAINIELLA CMYSOURA
i +

STATIsms
DATE St $2 S3 S4

l

JUNE 1983 1 0- 0 0

NAV 1984 15 0 0 0 '

TOTAL NUMBER OVER ALL DATES 16 0 0 0 ;
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TABLE VII-31
FISHERIES SEINE SA80PLING COLLECTIONS

TOTAL MJ8E8ER COLLECTED OVER ALL REPS FOR
88UGIL CEPHALUS

STATION
DATE St 52 53 $4

JUNE 1983 1 O O 3

JULY 1983 0 0 1 5

AUGUST 1983 17 1 O O

SEPTEle8ER 1983 O O 24 O

OCTOBER 1983 2 1 0 58

NOVEleBER 1983 1 1 27 O

DECEMBER 1983 O O O 3

JANUARY 1984 0 1 0 1

FEBRUARY 1984 187 O O O

94 ARCH 1984 6 O O O

APRIL 1984 O O 6 O

asAY 1984 2 0 3 O

T!TAL NUteBER OVER ALL DATES 216 4 61 70

i

G G G
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TABLE VII-32
i FISHERIES SEIM 5A8FLII88 COLLECTICIf5
] TOTAL-BammER COLLECTED OWER ALL REPS FOR
1 Pfle4EUS D0084AU18
.

! STATICBI
J DATE - 51 52 53 54
1
!

4

1

i AUGUST 1983 o o g o
i

} TOTAL tammER OWER ALL DATES O O 9 0

?
I

l
I
1

i

0

!

1
*

4,

.

p

t

-
t

t

h

| 1

i
'

!
i

.
I
-

!
;

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



TABLE VII-33
FISHERIES SEINE SA80PLING COLLECTIONS

TOTAL NUteBER COLLECTED OVER ALL REPS FOR
*ALLINECTES SAPIDUS,

STATION
DATE St $2 S3 S4

JJNE 1983 O O O 1

AUGUST 1983 O O O 1

OCTOBER 1983 1 0 2 O

NOVEMBER 1983 O O O 3

DECEMBER 1983 O O 1 1 *

FEBRUARY 1984 O O 1 O

APRIL 1984 2 1 0 1

MAY 1984 1 0 2 4

TOTAL DAJMBER OVER ALL DATES 4 1 6 11

i
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TASLE VII-34
FI56ERIES SEIIE SAMLINE COLLECTIONS

TOTAL sameER COLLECTED OwfR ALL REPS FOR
NENIPPE M RCENARIA

STATION
DATE St 52 53 54

APRIL 1984 1 O O O
*

.

TETat samSER owER ALL DATES 1 O O O
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TABLE VII-37
FISitERIES SEINE SAMPLING COLLECTIONS

TOTAL BIDMASS (IN GRAMS) DVER ALL REPS FOR
ORTHOPRISTIS CHRYSOPTERA

STATION
DATE St 52 53 54

MAV 1984 0.8 0.0 1.1 0.0

TOTAL BIDMASS OVER ALL DATES 0.8 0.0 1.1 0.0

1

O O G
.

. -



1

O C O
.

TASLE VII-3e
FISHERIES SEINE SAfeLIGIS COLLECTIONS

TOTAL S1080455 (IN GRASIS) OWER ALL REPS FOR
LAeWON ReeleOIDES

STAIION
DATE~ St 52 53 54

JUNE 1983 0.0 2.7 0.0 366.8

JULY 1983 144.3 0.0 0.0 82.9

AUGUST 1983 133.1 0.0 0.0 54.5

SEPTEseER 1983 89.7 0.0 0.0 100.2

OCTOBER 1983 0.0 0.0 0.0 57.4

sevEseER 1983 105.5 0.0 0.0 223.3

DECtesER 1943 33,4 0,0 30,1 o,o

FEteuaRY 1984 11.4 5.6 1.5 14.4

at&#CH 1984 $7.7 3,3 1.3 143,3

APRIL 1984 607.5 6.8 0.0 40.1

saar 19s4 31,4 o.o o,o 33,7

TOTAL SIcen4SS OwfR ALL DATES 1304.0 19.0 22.9 1155.4

s
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TABLE VII-41
FISHERIES SEINE SAsePLING COLLECTIONS

TOTAL SIONASS (IN GRAMS) DVER ALL REPS FOR
SCIAENOPS OCELLATUS

STATION
DATE St 52 $3 54

DECEMBER 1983 0.0 0,0 4s4.4 0.0

TOTAL SIONASS OVER ALL DATES 0.0 0.0 484.4 0.0

.

O O 9
_ - - -



~

..

.

,

,

5
*

Ir
Od , o n o o a o a - o o o 9 *
** * & 6 b e o e o o o o o y
6" i- *I

.3 s
,

~ E|g
~

e o e o n o o. o o o o * " *
g. 6 J d d6 go o o o o* .

g
-

3* E * X

3.5:t 5$. .

NN if a o o a o - a o 9 o o 9 9 -

s ** d o o 2 * * E6 6 a,E~ "
e *

==
424

~5 - n o e o * R o o " * * " *.* * d 6 gd gg o o ;; g
. . oo o

-

0

1

V
9*,_4- ' , -< t

y_ ..b}p .; r f > O., e~ 6

y
. .r,''., 3

*

s

.
E5 a
W-

." 8
,

-

. . ,8a; : s. : : : E -
. .

. . ,,
33, Ia.~.n . 2 - -,

3 3. - * . w. -3 g. -
w.

> g g

E.,{i|!sli 'ii i
a J

: a.

. .



1
i

O

.
O
E

M
M (L
2w
oa
se
> .J
uJ 4 O O*w4 W *

O.s O
.J m
Ow3
0>3

O4Eg(9
a

' == W D
"*JE3 fl G
** c. 4 O M -

W
*

>3g .= *
40*WW 3

J 2
CD w =2 w 0=4
4 .
> .2. w 2m >

W M (L 4
mM > re O O-4 WW *

mI O O
wO

.

(E m

bB4
,>

O O.so ,

e
f O

$

N
w
>
4
Q
.J
.J
4

N
w
>
O
W

89 M
(D 4

O
>

ese W .J
> 4
4 >
O O

4 e



_ _ _ . _ _ . _ _ . _ _ _ _ _ . _ _ _ _ _ .._ ____ _ _ _ _ ___ _. _ ___ __ _ _ _ _ . __ _ . _ _. . . . . _ _ _. _ ,_
_

'

O
_

,

_

?

<

!
TABLE VII-44

,

FISHERIES SEINE SAMPLING COLLECTIONS '

TOTAL SIONASS (IN GRANS) OVER ALL REPS FOR
CALLINECTES SAPIDUS

STATION
CATE St $2 S3 54

.
,

sMJNE 1983 0.0 0.0 0.0 144.5 |
1

AUGUST 1983 0.0 0.0 0.0 227.4

OCTOBER 2983 56.9 0.0 164.4 0.0

NOVEaSER' 1983 0.0 - 0.0 0.0 11.5

CECEMBER 1983 0.0 O.0 9.1 34.1

FEERUARY 1984 0.0 0.0 3.5 0.0

AP3IL 1984 128.2 51.5 0.0 42.5 i

NAV 1984 5.4 0.0 146.1 155.8

TOTAL SIONASS OVER ALL DATES 190.5 51.5 325.1 615.8
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*

SPECIES DIVERSITY. EVENNESS AND RICHNESS

FOR SEINE SAMPLING

STATIONS

St 52 53 S4

DECEMBER 1983 DIVERSITY 1.4898 1.6094 2.1093

EVENNESS 0.9256 . 0.8982 0.8224

RICHNESS 5 0 6 13

JANUARY 1984 DIVERSITY O.0000 0.5567 1.2592

EVENNESS 0.803i O.647

RICHNESS O t 2 7

FEBRUARY 1984 DIVERSITY 0.6752 1.1577 1.0089 0.5285

EVENNESS O.2558 0.8351 0.5639 0.3882

RICHNESS 14 4 6 4

MARCH 1984 DIVERSITY O.8tO8 0.1981 0.1769 f.1194

EVENNESS 0.3381 0.1231 0.2552 0.8074

RICHNESS 11 5 2 4

APRIL 1984 DIVERSITV t.6384 1.5811 0.8982 1.1822

EVENNESS 0.7115. 0.8125 0.8176 0.8528

RICHNESS to 7 3 4

MAY 1984 DIVERSITY 0.8324 0.0000 t.9213 0.9740

EVENNESS 0.3615 0.9240 0.4684

RICHNESS 10 1 8 8

O O O
.
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TABLE VII-47
FISHERIES DROP NET SAaIPLING COLLECTIONS
. TOTAL MJIWER COLLECTED OVER ALL REPS FOR

ANCHOA MITCHILLI

STATION
DATE D1 D2

JUNE 1983 1 0
,

OCTOBER 1983 91 O
i

FEBRUARY 1984 9 0

NAY 1984 50 0 "

TOTAL MJIMER OVER ALL DATES 151 0 :
!
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2 TA8LE VII-49

) FISHERIES DROP NET $AsePLING COLLECTIONS
3 TOTAL DAREER COLLECTED OVER ALL REPS FOR
; ORTHOPRISTIS CHRVSOPTERA
J

3 STATION
DATE 01 D2 '

,

|

)
JUNE. 1983, 2 17 . -;

:

i
JULY 1983 0 5j

'

AUGUST 1983 0 2
i
i.
; TOTAL 84REER OVER ALL DATES 2 24
i
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TABLE VII-50

FISHERIES DROP NET SA84PLING COLLECTIONS
TOTAL Nut 4BER COLLECTED OVER ALL REPS FOR

LAC 000N RHOceBOIDES

STATION
DATE D1 02

'
; WNE 1983 3 38

JULY 1983
1 17

AUCUST 1983 O 8

OCTOBER 1983 0 2

NOVE8EBER 1983 0 14

FEBRUARY 1984 63 0

88 ARCH 1984 6 1

APRIL 1984 3 O

TOTAL 58JIERER OVER ALL DATES 76 SO

.
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TA8LE.VII-51

;

FISHERIES DROP NET SAMPLING COLLECTIONS
. TOTAL NUISER COLLECTED OVER ALL REPS FOR

SAIRDIELLA CHRYSOURA
. .

STATION
DATE .D1 02 [

JUNE 1983 O 2s

JULY 1983 0 2

AUGUST 1983 o j '

OCTOBER 1983 O 2 '

,

TOTAL NUISER OVER ALL DATES O 7

i

r

,

?

|

|

,

'

t

t

[

L

I

i



O

a
O

Wm
5.
~L N O O O O>w 2O
UN O
w =
.J J @ >
-J .J 3 4
04@ >
U O M

M .J

G * N * * TN= 0w Q
@ _=a 2
'.1S40 5
> m U ==

wU
W to .J M
J W -J O
ID202
4 U>
> (|L U

OM
Mw
Q
m
W
me
M mN
w4
I >= WmO w
am 0= 0-
k 4

O
.s
.6
4

E
w
>
0

m
W *

I
.
D= 4
4 k
Q O

>

(9 fl
e G T
@ @ @
* '" On

-

W >
2 J >
3 4
7 I

.. _ j



. _ _ _ _ _ _ _ . . _ . _ ._ . _ _ _ __ ___ ____________ - - . . ._. -.. . _ . , . _ . . - _. _ .. . . _ _ _ . . . _ . _ _ _ __ m . . . __- . __.m. . .. _

f

.

.

TABLE VII-53
FISHERIES DROP NET SAMPLING COLLECTIONS *

TOTAL NUISER COLLECTED OVER ALL REPS FOR.
LE10$10mk5 XANTMJRUS |

- STATION
DATE Of D2

FEBRUARY 1944 1295 4
t

80 ARCH t944 13 4

APRIL 1944 93 0

TOTAL MJISER CVER ALL DATES 1399 8
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Ts. ELE VII-54
FISHERIES DROP NET SAtePLING COLLECTIONS

TOTAL NJOE8ER COLLECTED OVER ALL REPS FOR
88UGIL CEPHALUS

STATION
DATE D1 D2

JUNE 1983 o q

TOTAL MJISER OVER ALL DATES O t

;

1
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TABLE VII-55
'

FISHERIES DROP NET SAW LING COLLECTIONS
TOTAL NueSER COLLECTED OVER ALL REPS FOR

PENAEUS DUORARUN

STATION
DATE Of D2

JUNE 1983 56 21

outY 19s3 3 49

AUGUST 1983 0 69

OCTOBER 1983 0 10

NOVEaSER 1983 12 St

DECE3SER 1983 '4 10

JAMJARY 1984 0 1

i

TOTAL DamSER OVER ALL DATES
,.

75 251-
,
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TCLE VII-56
FISHERIES DROP NET SAtePLING COLLECTIONS

TOTAL NUteBER COLLECTED OVER ALL REPS FOR
CALLINECTES SAPIDUS

-

STATION
DATE D1 D2

JUNE 1983
1 3

JULV 1983 1 5

AUGUST 1983 0 4

OCTOBER 1983 1 1

NOVEMBER 1983 5 22

DECEMBER 1983 4 O

JANUARY 1984 5 O

FEBRUARY 1984 1 O

STARCH 1984 1 0+-

TOTAL MAIBER OVER ALL DATES 21 35

.
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TAELE VII-58
FISHERIES DROP NET SAlePLING COLLECTIONS

TOTAL SIONASS (IN GRANS) OVER ALL REPS FOR
OGC0CEPHALUS RADIATUS

STATION
DATE D1 D2

APRIL 1984 0.0 66.3

TOTAL 81004 ASS OVER ALL DATES 0.0 66,3
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TABLE VII-60
FISHERIES DROP NET SAMPLING COLLECTIONS

TOTAL BIOMASS (IN GRAMS) DVER ALL REPS FOR
LAGODON RHOMBOIDES

STATION
DATE D1 02

WNE 1983 6.3 141.5
+

JULY 1983 14.1 86.8

AUGUST 1983 0.0 21.2

OCTOBER 1983 0.0 16.2;

NOVEMBER 1983 0.0 88.8

FEBRUARY 1984 6.8 0.0

MARCH 1984 0.9 0.1

APRIL 1984 0.6 0.0
1

TOTAL SIONASS OVER ALL DATES 28.7 354.6
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TA8LE VII-61
I FISHERIES DROP NET SAMPLING COLLECTIONS

,

i TOTAL SIONASS (IN GRAISS) OVER ALL REPS FOR
j BAIROIELLA CHRYSOURA-
.

STATION
, DATE D1 D2
i
i

JUNE 1983 0.0 1.5
i

{ JULY 1983 O.0 2.2 -*

t

| AUGUST 1983 0.0 1.8

>

OCTOBER 1983 0.0 18.3,

i
|

TOTAL SIOGIASS OVER ALL DATES 0.0 23.8
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TABLE VII-63
FISHERIES DAOP NET SafEPLING COLLECTIONS

TOTAL SIONASS (IN GRANS) OVER ALL REPS FOR
LEIOSTOIEf5 XANTMNt*JS

STATION
DATE D1 02

FEBAUARY 1984 250.2 0.4

IRARCH 1984 2.0 t.5 !

|APRIL ses4 13.7 0.0

.

*

TOTAL sI0 seas $ ovER ALL DATES 265.9 1.9 :
;
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~ SPECIES DIVERSITV. EVENNESS Ace RICtesESS

FOR DROP NET SasePLING

STATIDNS

D1 D2-

.

DECEteER 1983 DIVERSITV 1.0892. 2.092S

EVENNESS 0.7857 0.6873

RICHNESS. 4 21

.

JANUARY 8984 DIVERSITY 8,7914 f.7452

EVE M SS 0.9206 0.7278-

RICt#sESS 7 11

FESRUARY 1984 DIVERSITY O.3735 0.9650

EVENNESS O.2084 0.8783

RICHNESS 6 3

ISARCH 1984 DIVERSITY 0.8606 0.8877

EVENNESS 0.6208 0.8080

- RICHNESS 4 3

APR I t. 1984 DIVERSITY 0.8255 0.0000

EVENNESS 0.4607

RICF#8E SS ti - 1

NAY 1984 DIVERSITV 0.3057 0.6939

EVENNESS 0.2783 1.0000
-

RICHNESS 3 2

__ _- __ __. .- , __ _. _ _ _
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TC~LE VII-67

SPECIES DIVENSITY. EVENNESS AND OICHNESS

FOR DROP NET SAMPLING

STATIONS

D1 D2

.

JUNE 1983 DIVERSITY 1 7839 2.0808

EVENNESS O.6759 0.6244

RICH 4E SS 14 28
.

JULY 1983 DIVERSITY O.8928 f.7059

EVENNESS 0.3877 0.5603

RICHNESS 10 21

AUGUST 1383 DIVERSITY 1.5227

EVENNESS 0.5770

RICHNESS O 14

SEPTEMBER 1983 DIVERSITY O.0000 0.0000

EVENNESS

RICHNESS 1 1

i

OCTOBER 1983 DIVERSITY O 8413 2.0550

EVENNESS 0.4323 0.7588

RICHNESS 7 15

i

i
NOVEMBER 1983 DIVERSITV O.6665 2.2244

EVENNESS O.2894 0.6606

RICHNESS 10 29

9 9 9
-- - ----- - - -
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| TABLE VII-se
'

. FISHERIES CREEN TRAWL SAW LING COLLECTIONS
: TOTAL PANSER COLLECTED OVER ALL REPS FOR *

{ ANCHDA MITCHILLI-
i

STATIDN4

DATE TC1' TC2 TC3 TC4
i

*
9

! SEPTEleER 1983 0 1 O O
l-
i NOVEMBER 1983 118 O O O
|

1

i TSTAL NUMBER OVER ALL DATES 118 t. O O
a ,

!
t

i
1

i

.

i
.

'.1
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8 |
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TABLE VII-69
FISHERIES CREEK TRAWL SAMPLING COLLECTIONS

TOTAL NU!"tER COLLECTED DVER ALL REPS FOR
ORTHOPRISTIS CHRYSOPTERA.

STATION
DATE TCt TC2 TC3 TC4

JULY 1983 0 1 2 O

SEPTEMBER 1983 0 0 0 1

MAY 1984 14 4 7 O,

TCTAL NUMBER OVER ALL DATES 14 5 9 1

.

O O O
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TABLE VII-71+

FISHERIES CREEK TfrAWL SAMPLING COLLECTIONS
TOTAL NUMER COLLECTED OVER ALL REPS FOR

LA0000N RHOMOIDES'
,

_

~

STATION
' -CATE 'TC1 TC2 TC3 TC4
''

-

. JULY 1983 12 4 14 O

AUGUST 1983 ,3 0 0 3

SEPTEMER 1983 1 5 8 1

DCTOBER 1983 0 14 0 1

NOVEMER 1983 2 1 1 % O

"'DECEMER 1983 , O 7 8 1

iANUARY 1984 7 374 144 42l

FEIRUARY 1984 424 425 22 4

MARCH 1984 363 1390 190 273

APRI's 1984 41' 312 133 22

MAY 1984 137 882 123 24.

/.

' TOTAL MJMBER OVER ALL DATE,3 - ' 1016 3414 641 371

,

.

\
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' TABLE VII-72'
FISHERIES CREEK TRAWL SAarLING COLLECTIONS

TOTAL-sa2SER COLLECTED OVER ALL REP 5 FOR
CVNOSCION NEBULOSUS

STATION
CATE TCt TC2 TC3 - TC4'

JJLY 1983 2 0 ,O O

AUGUST 1983 1 O O- O

SEPTE8SER 1983 1 4 O O

OCTOBER 1983 0 t O O

NOVEMBER 1943 0 2 O O

le4Y 1984 3 O O O

TOTAL passs8ER OVER ALL DATES 7 7 0 0
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TABLE VII-73,.
.

,

FISHERIES CREFK TRAWL. SAMPLING COLLECTIONS
TOTAL NUMBER COLLECTED OVER.ALL REPS FOR

LEIOSTOMUS XANTHURUS

.. .. ,
STATkON.,

,

DATE TCt TC2 TC3 **TC4
;

NOVEMBER 1983 0 0 46 O

FEBRUARY $9e! 421 137 110 42

MARCH 1984 26 50B 209 145

5'RIL 1984 3 10 67 1
P

MAY 1984 0 1 O O

iOTAL NUMBER OVER ALL DATES 450 653 424 188

.

9 9 #
.
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I TA8LE VII-74
{ FISHE.7IES CREEN TRAWL' SAMPLING COLLECTIONS

|$
-

TOTAL MJISER COLLECTED DVER ALL REPS FOR
IEUGIL CEPHALUS,

'
STATION

2 DATE TC$- TC2 TC3 TC4

i.
'
1 APRIL 1984 0 t O O

,

| TOTAL NUIe8ER OVER ALL DATES O -1 0 0,
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TABLE VII-75
FISHERIES CREEK TRAWL SAMPLING COLLECTIONS

TOTAL NUM8ER CLLLECTED OVER ALL REPS FOR
PENAEUS DUORARUM

STATION
DATE TCt TC2 TC3 TC4

OULY 1983 6 O O O

QUGUST 1983 20 2 2 1

SEPTEMBER 1983 2 65 1 2

OCTOBER 1983 1 44 8 2

NOVEMBER .983 15 16 O O

DECEMBER 1983 1 46- 1 3

UANUARY 1984 2 22 3 7

FEBRUARY 1984 11 15 4 O

MARCH 1984 4 1 3 4

APRIL 1984 0 0 3 2

MAY 1984 0 1 O O

TOTAL NUMBER OVER ALL DATES 62 212 25 21

O O O
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TABLE VII-76
i FISHERIES CREEK 1RAWL SAatPLING COLLECTIONS

.. TOTAL 98JIBER COLLECTED OVER ALL REPS FOR - ,

CALLINECTES SAPIDUS
.|

STATION4 .

TCt TC2 TC3 TC4| DATE
5

1

i
i JULY 1983 O O 2 O i

AUGUST 198J 1 O O 1

SEPTEMBER 1983 0 2 1 1

OCTOBER 1983 1 2 1 0

- NOVEIIBER 1983 9 10 1 1

: DECEMBER 1983 4 8 0 1

1-
! J'NUARY 1984 69 25 7 8 '

!

j FE;RUARY 1984 54 66 5 0

} ItefCH 1984 23 3 0 1

1

; APRIL 1984 2 7 2 0
! *
1 MAY 1984 3 5 0 0

+
<

4
'

i

j TOTAL NUse8ER OVER ALL DATES 166 128 19 13
, ,

i
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TABLE VII-78
FISHERIES CREEK fpAWL SAMPLING COLLECTIONS

TOTAL BIOMASS TIN GRAMS) OVER ALL REPS FOR
ORTHOPRISTIS CHRYSOPTERA

STATION
DATE TCt TC2 TC3 T4

JULY 1983 0.0 85 125.0 0.0

SEPTEMBER 1983 0.0 0.0 0.0 81.2

MAY 1984 7.0 1.4 5.0 0.0

TOTAL BIOMASS OVER ALL DATES 7.0 9.9 130.0 81.2

O O O
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TCLE VII-02
FISHERIES CREEK trawl SAMPLING COLLECTIONS

10TAL BIONASS (IN GRAMSI OVER ALL REPS FOR
LEIOSTOMUS XANTHURUS

STATION
DATE TCt TC2 TC3 T4

NOVEMtSER 1983 0.0 0.0 794.3 0.0
,

FEBRUARY 1984 56.0 72.2 37.1 S.3

MARCH 1984 11.5 98.7 300.9 123.3

APRIL 1984 3.9 14.2 139.8 0.9

MAY 1984 0.0 2.0 0.0 0.0

TOTAL BIOMASS OVER ALL DATES 71.4 187.1 1272.1 132.5

.
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TABLE VII-85
F15HERIES CREEet TRAtst. SAMPLING COLLECTIONS

'

TOTAL SIOBIA55 (IN erase 5) ovfR ALL REPS FOR -

CALLlesECTES SAplous
s

STATION
DATE TCt TC2 TC3 T4 .'

MW 1983
,

0.0 0.0 302.8 0.0

AUGUST 1943 9.2 0.0 0.0 185.0

SEPTEasSER 1983 0.0 87.7 1.9 203.5

OCTOBER 1943 ft.3 131.5 0.5 0.0

NOVEteER 1983
~

529.3 177.t 0.1 200.3

DECEseER 1983 34.8 85.7 0.0 120.8

J1NUARY 1984 .195.2 21.5 28.4 5.9

FEBOUARV 1984 587.5 H.S 22.7 0.0

SEARCH 1984 74.0 3.3 0.0 2.4

APRIL 1984 21.0 7.0 24.9 0.0

ISAY 1984 SS.I 190.8- 0.0 0.0
,

*

TOTAL SIOceA55 OVER ALL DATES 1550.4 773.2 461.4 797.9

_u,- - + --~D
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TABLE VII-C6

SPECIES DIVERSITV. EVENNESS AND RICHNESS

FOR CREEK TRAWL SAMPLING

STATIONS

TCt TC2 TC3 TC4

JULY 1983 DIVERSITY 1.6657 0.4451 0.6596 1.1075

, EVENNESS 0.6312 0.2141 0.3172 0.6181

RICHNESS 14 8 8 6
,

.

AUGUST 1983 DIVERSITY 1.6178 0.6317 0.9340 2.077f

EVENNESS 0.6130 0.4557 0.4800 0.9021

RICHNESS 14 4 7 10

SEPTEMBER 1983 OIVERSITY t.5868 1.5733 1.5475 2.3420

EVENNESS O.6891 0.6331 0.7043 0.9767

RICHNESS to 12 9 89

OCTOBER 1983 DIVERSITY O.7937 1.5634 0.9240 1.9551

EVENNESS 0.5726 0.6790 0.4444 0.8898

RICHNESS 4 10 8 9

NOVEMBER 1983 DIVERSITY 1.5789 1.5115 1.2293 1.0986

EVENNESS 0.5830 0.5229 0.4793 1.0000

RICHNESS 15 18 13 3

DECEMBER 1983 DIVERSITY 1.4168 0.9065 9.7931 f.935G

EVENNESS O.6153 0.3079 0.8623 0.9308

RICHNESS 10 19 8 8

O O O.

- ---
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SPECIES DIVERSITY. EVENNESS AND RICHNESS

.FOR CREEK TRAWL SAMPLING

STATIDNS

TCt TC2 TC3 TC4

JA8AAARY 1984 DIVERSITY 1.4910 1,0065 0.6159 1.7966

EVENNESS 0.6288 0.3814 0.2131 0.7493

RICHNESS tt 14 18 91

FEBRUARV 1984 DIVERSITY 1.4014 1.5389 1.1382 0.6190

EVENNESS' O.5310 0.6418 0.5204 0.5634

RICHNESS 14 11 to 3

MARCit 1984 OIVERSITV 1.3178 1.1267 1.2549 1.2142

EVEpeeESS 0.4651 0.4393 0.5450 0.5064

RICtedESS 17 13 to 11

APRIL 1984 OIVERSITY 1.1681 0.9694 1.1521 1.2784

EVENNESS O.5316 -0.3779 0,5540 0.5818

RICHNESS 9 13 8 9

.

MAY 1984 DIVERSITY 1.4821 0.9209 0.8367 0.8334

EVENNESS 0.5473 0.3186 0.3808 0.7586

RICHNESS 95 18 9 3
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| 8/27 43 N.7 37.7 34.5 3/2044 14.2 22.3 18.7
: S' 3'83 32.1 36.5 34.0 3'17/84 16.1 25.6 21.8

9/10'83 3/24 84 18.1 27.5 23.0*

'
9/17<83 3/31/84 14.9 27.0 22.1

A 9/24 83 24.6 30.8 23.4 4/ 7/84 17.3 24.2 21.0
3 10/143 23.8 29.3 26.9 4/14/84 16.6 23.3 23.5; 10/ B43 25.1 29.4 27.7 4/21/84 16.7 23.3 20.9

10/15'83 25.7 30.0 29.2 4/2S'84 19.6 30.0 26.0
! 10.~22 83 24.5 31.9 23.0 5/ 5 B4 24.3 32.7 29.1

. 10 6 S 3 21.0 30.7 26.3 5/12 G4 22.4 3-1.3 24.7
11e 543 22.9 28.7 26.1 5'19 84 24.2 33.0 28.7
11/12 43 19.3 27.5 24.2 5/26/84 25.6 37.5 30.5
11e19 e3 15.1 26.1 22.1 s 2 84 20.0 34.3 28.7*
11/26-83 19.1 25.1 22.4 & 944 24.6 34.4 30.2
12' 3 83 17.1 24.9 22.3 916 84 29.9 33.4 31.6
12/10sB3 14.8 25.5 21.9 6/23/84
12s17 83 16.5 22.2 19.8 6/33/84.
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71.0 File KEEP COPftE%TIG1
CF.5 TIC FIWR 316 STUDIES

~ ~

,

| m THEftEIEiW4H IGT4
DEEiH25 C ,i c3

i *

_
STATIGis 05

|

SEEK ttINIttit tWNItiM MKFH6E LEEK - IIIIIIt3_t1 IWWillLM REPAGE
EteltG (EEtX LNt.UE (54.1E ReitG t44_UE 'Y4JE tJ4_UE

6/11,83 21.7 33.9 30.1 12/24 83 10.4 21.0 19.5
6/18'83 21.9 33.3 29,7 12/31/83 10.0 19.4 13.3
6'25 83 - 26.1 34.3 31.7 1' 7/04 10.2 -18.2 14.9
7/ 2/83 26.6 35.3 32.4 1/14/04 10.8 18.8 15.3
7/ 943 25.3 35.8 31.8 1/21/84 10.0 19.2 16.3
7/16/33 26.4 34.0 31.0 1/28'84 10.0 23.0 17.5
7/23e83 29.7 33.2 31.7 2/ 4/94 10.8 19.3 16.7
7eM 27.2 34.0 30.4 2'11/94 10.5 20.8 16.2

* Be & 83 25.7 34.5 31.3 2'18/84 15.9 25.4 20.3
EV13/83 27.8 34.5 31.6 2/25 44 16.4 24.1 20.4
8/20/83 29.2 36.1 32.8- 3/ 3/84 10.0 23.4 16.2
B'27/S3 28.6 36.4 33.0 3/10 44 11.5 22.3 19.2
9' 3-83 29.1 36.1 32.4 3/17/84 17.0 23.9 21.0
9e10/83 28.6 35.0 'P.2 3'24/84 16.8 25.5 21.5
9/17/83 26.1 34.2 30.7 3/31/84 14.3 25.8 20.8
9/24/83 22.8 31.5 28.1 4/ 7/94 16.0 23.1 19.5
10/ 1/83 22.8 28.2 25.8 4/14/04 17.5 21.5 20.3
18' 8/83 24.8 '28.5 27.0 4/21/94
10'15/83 24.4 39.2 27.0 4/2EVB4
10/22/83 23.6 29.7 26.7 5/ 5/94
18/29-83 19.2 30.2

~ 24.4 5'19/04 21.2 30.4 27.1
24.9 5/12/84

'
11/ 5/83 21.2 26.7
11/1243 16.7 26.1 22.8 Se26/84 24.1 32.3 29.2
11/19/83 14.6 25.0 20.6 6/ 2/94 16.0 32.1 27.3
11/26/83 16.7 24.6 21.4 6/ 9/84 24.0 33.3 29.1
12/ 34t3 16.5 24.3 21.3 &16/D4 27.5 31.9 30.0
12/10/83 16.3 26.3 21.6 6/23/84
12'17/83 14.5 22.7 19.1 6/30/94

I
I

_
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FLOPIIC FOEP COFFUinTIG8
CFYSTit PI'JEF 316 STUDIES
THEFf 0GFWFti IATA

m LE6 FEES C
.O
-4

STATIO4 06B
.

LEEK 111t41tt_tt imitt.f1 AJEFPGE LEEK tiltilftti imit1Ut1 REPAGE
BIDIiG t.R.UE WLUE VALUE EMDIiG tXt.UE t#LUE UALUE

6/11/S3 21.3 32.7 29.5 12/2443 15.5 22.6 19.8
6/1843 20.7 32.7 28.8 12/31/83 10.0 17.5 13.4
6/25/83 23.5 33.6 30.6 1/ 7/84 10.0 16.3 13.7
7/ 2/83 23.8 34.7 31.4 1/1444 13.3 17.3 15.6
7/ 9/83 27,9 35.2 31.9 1/21/84 12.1 19.4 16.7
7/16/83 29.3 33.7 31.3 1/28/84 12.4 20.4 17.9
7GB3 29.9 34.5 32.3 2/ 4/84 14.6 20.3 18.0
7/30'83 28.8 32.6 30.7 2/11/84 13.0 21,1 17.1
8/ 6/83 27.9 35.0 31.4 2/18/84 16.5 27.9 20.2
8/13/83 28.3 33.6 31.3 2/25/84 15.8 22.7 19.7
8/2043 28.9 35.5 32.7 3/ 3/84 10.0 22.2 15.2
EL'2743 30.0 35.8 32.9 3/10/84 12.7 20.0 17.2
9/ 3/83 30.1 36.2 32.6 3/17/84 16.0 20.5 18.4
9/10/83 30.2 34.6 32.5 3/24/04
9/17/83 27.4 34.1 31.4 3/31/84 (9/2443 24.1 31.6 28.6 4/ 7/84
10/ 1/83 24.2 28.3 26.8 4/14 B4 19.7 25.9 22.7
10/ 8e83 26.5 28.6 27.6 J/21/84 17.3 26.9 20.3
10/1543 26.7 29.5 28.1 4/29/84 20.1 28.3 24.9
10/22/83 25.4 30.4 27.9 5/544 24.2 29.6 27.6
10/29/83 23.2 28.8 26.0 5/1244 24.3 32.5 28.5
11/ 5/83 22.5 26.2 24.8 5/19/84 24.2 30.0 27.6*

11/12 413 20.3 26.3 23.9 5/aV>/84 26.2 33.0 30.1
11/19/S3 18.0 25.1 21.9 6/ 2/84 22.7 31.6 28.1
11/26e83 18.2 23.9 21.3 6/ 9/84 25.5 33.3 29.5
12/ 3/83 18.8 24.1 21.9 6/1644 28.3 31.9 30.1
12/10e83 17.7 25.3 22.2 6/23/84
12/17/83 17.7 23.2 20.2 EV30/84
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FLOPIDA FRER COFTOFATIG4 - +-

C3h'STid. PItEP 316 STUDIES+

'm TERI06HAPH DATA
jo DEEPEES C , .

,,

STATIOHs C65
,.

LJEEK HIN! tift itAXIt1J1 AVEPAGE MEK HINIltJ1 (WElttki AVEPAGE
- ENDitG LR.LE LOLLE URLUE EteltG LVl_UE LOLUE VALUE

6/11/83 22.9 33.0 29.8 12/24/83 16.9 22.5 19.7
6/1843 23.8 32.9 29.6- 12/31/83
6/25/83 25.1 34.1 31.0 1/ 7/94 10.0 18.2 13.2
7/ 2/83 - 27.2 35.1 31.9 1/14/94 10.0 16.9 13.5
7/ 943 ' 27,8 35.1 31.8 1/21/94 12.0 19.4 16.2

- 7/1643. .28.1 34.2 31.4 1/28 44 12.2 20.2 17.5
7/23/83 38.2 34.1 32.2 2/ 4/84 14.3 19.9 17.2
7/30/83 29.2 33.1 31.0 2/11/84 12.4 20.9 16.6
8/ &B3 29.4 '34.5 31.9 2/10/94 17.4 23.2 20.3
8/13/83 29.5 34.4 32.1 2/25/84 18.0 25.4 20.7
8/20 13 30.8 36.3 34.0 3/ 3/84 19.1 21.4 19.8
8/W/83 30.7 36.6 33.6 3/10 B4 19.3 20.3 19.7
9/ 3/83 _ 29.2 36.0 32.7 3/17/S4 19.3 20.2 19.7
9/10/83 28.3 35.0 31.8 3/2444
9/17/83 26.7 33.8 30.6 3/31/94
9/24/83 23.3 31.2 27.8 4/ 7/84
10/ 1/83 23.6 28.0 26.0 4/1444 19.0 25.9 22.8
10/ 8/83 25.9 28.1 W. 0 4/21/84 17.4 27.2 20.5
10/15/83 25.5 29.1 W.2 e 4/28/94 20.0 28.2 24.9 f
18/22/83 24.7 29.4 26.9- 5/ 5/94 24.7 30.0 27.7
10/29/83 22.5 33.4 '25.2 5/12/94 23.0 32.3 28.4
11/ 5/83 20.8 26.4 24.1 5/19/94 23.1 30.2 R.4..
11/12/83 18.6 25.7- 22.8 5/26/94 23.2 32.5 29.1
11/19/83 15.4 24.6 20.6 6/ 2/94- 21.9 31.3 27.4
11/26/83 17.9 23.1 20.7 6/ 9/94 24.3 32.0 28.6
12/ 3/B3 17.0 23.6 21.1 6/16/94 27.4 31.2 29.6
12/10/83 6/23/84
12/17/83 6/30/84

.



FLORILYt FGFF COFIDFnTIOri
CINSTit P!UEP 316 STUDIES
THErtOGF4F11 IATA

* DEGFEES Co
us

STATIOrt: 07B
.

LJEEK tiltilf u l (IAX1 tut AUEPfGE 11EEK t11 tilt U 1 t1AXir1Ur1 AVEFAGE
E!4DIf G tXLUE 8. FLUE VAL.UE Ef(DirG UftUE tXLUE !XLUE

6/11-83 29.7 33.4 30.8 12/24 83 19.6 22.1 20.9
6/18/83 28.7 31.3 29.9 12/31/83
6e25/83 29.3 32.5 31.3 1/ 7/84
7/ 243 31.5 32.9 32.2 1/14/84
7/ 9 83 31.6 33.1 32.6 1/21/84 14.2 19.9 17.5
7/16'83 1/28/84 13.9 19.8 17.1
7/23'83 2/ 4/84 16.1 21.1 18.5
7/30.83 2/11/84 14.2 19.6 17.2
8 6/83 30.5 31.7 31.1 2/18/84 15.2 23.7 20.4
8/1343 30.7 31.3 31.2 2/25/84 19.1 25.1 22.8
8<20 83 31.1 32.0 31.5 3/ 3/84 13.9 24.5 18.3
8/27 83 31.1 32.1 31.6 3/10/84 17.7 23.4 20.2
9/ 3/83 31.4 32.1 31.7 3/17/84 17.6 24.8 21.7
9/10/83 3/24/84 19.7 26.8 23.1
9/17/83 29.1 34.2 32.1 3'31/84 17.4 26.9 22.5
9/24e83 27.2 32.4 29.7 4/ 7/84 18.7 24.0 21.4 I

10/ 1/83 24.6 29.4 27.1 4/1444 20.1 22.5 21.0
'

10/ 8/83 25.3 29.8 27.7 4/21/84
10/15e83 27.1 31.0 23.5 4/28/84
10'22/83 26.0 31.3 28.1 5/ 5/84
10/29'83 24 1 30.3 27.3 5/12/84

4 11/ 5/83 25.0 29.6 27.1 5/19/84 25.2 29.3 27.5
11/12/83 23.8 29.0 26.6 5/26/84 27.1 33.4 30.0
11/19'83 19.9 27.4 24.1 6/ 244 25.0 33.2 28.8
11/26/83 19.9 26.6 23.4 6/ 9/84 26.1 33.7 30.5
12/ 3'83 20.0 26.2 23.2 6/16/94 28.9 33.8 31.3
12/10/83 19.2 25.8 22.5 6/23/84
12'17/83 17.8 23.6 21.2 6/30/84

' O e- e
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FLORIDA PC41ER CORPOPAT!Ctl
'

CRYSTAL RIVER 316 STUPiES,

THEPIIOGPHPH DATA
'

*.m .

DEGPEES,C.,o ,

A (I
STATION: 07S-

-

WEEY ti!NIPU1 NAXItU1 AVEPAGE WEEK tiltilf u l 11AXItU1 ' FVJERAGE
ENDitG ' t#tlJE - VALUE VALUE ENDitG VAUJE tMLUE .VALUE- ,

- r
6/11/83' 27.0 31.5 .29.2 12/24/83 16.9 23.1 20.7
6/18/83 ' 26. 7 ' 30.3 28.1 12/31/83 11.5 21.4 15.1
6/25/83 27.6 31.6 30.0 1/ 7/84 11.9 17.3 14.6

1/14/84- 13.9 18.9 .16. 4 .7/ 2/83 29.7 32.9 30.8 <

1/21/84- 13.5 20.1 17.4?/ 9/83 29.1 33.3 31.4 +

7/16/83 29.3 32.5 30.8 1/28/84. 12.6 19.8 17.3 - ,

7/23/83 30.1 33.5 31.5' - 2/ 4/84 15.4 20.4 17.9
7/30eB3 29.1 ~32.2 30.4

~

2/11/84: 13.3 ~20.3 - 19.6
- 17.0

'
*

8/ 6/G3 29.6- 32.7 31.3- 2/18/84. 15.3- 23.8

r^ 8/13/83 2/25/84 17.1- 23.2 20.6,

8/20/83 3/ 3/84 11.2 22.3 16.0'

" M' 8/27/83. 5 3/10/84 15.5- 22,4, '18.0
,

I 9/ 3/83 v 3'17/84 16.4 24.6 20.9'

9/10/83 .

_ 3/31/84 17.1 26.5 -
22.43/24/84' 19.1 26.5'

9/17/83 27.9- 34.2. 31.1 21.6,

9/24/83 25.9 :32.4 29.5 4/ 7/84 17.6 24.0 20.7
10/ 1/83 23.9 29.4, 25.8 4/14/84 19.4 W. 0 22.9

".
10/ 8/83 24.9 W7 26.5 4/21/84 18.1 2G.7 20.9
10/15/83- 25.7 29.9 27.1 4/28/84 22.0 29.6 '25.8
10/22/83 24.6 29.8 26.7 5/ 5/84 24.9 31.2 28.54

4 10/29/C3 21.7 29.6 25.4 5/12/84 25.9 33.7 29.4
11/ 5/S3 23.C 28.9 25.7 5/19/84 25.6 32.3 28.9
11/12/83 .20.6' 27.2. 24.3 5/26/84 27.2 33.8 30.4*

11/19/83 *18.3 25.8 21.9 6/ 2/84 25.4 33.7 29.1i

J 11/26/83 18.0 25.2 ~21.8% 6/ 9/84 26.0 33.9 30.3
12/ 3/83 19.1 25.6 21.7+ 6/16/84 29.1 34.2 31.5

>

12/10/83 17.8 24.6 21.3- 6/23sG4.'

12/17/83 16.8 22.4 19.6 6/30/84 -

;
.
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! FLORIDA POWER COPPOPATION

!'*
CRYSTAL PIVER 316 STLIDIES
THEF110GPAPH DATA
DE6 PEES C

'o
w
| STATIGO OS
I

WEEl' NINIlui t1 AXIL 1Ut1 AVEPAGE WEEl' F11NItU1 T1AXIIU1 AVEPAGE
ENDItG VALUE VALUE VALUE ElIDIlG UALUE VALUE VALUE

T

| 6/11/83 25.8 31.9 28.8 12/24/83 13.4 21.2 18.7
6/18/83 25.6 30.6 28.1 12/3143 10.0 15.7 11.2
6/25/83 27.6 31.6 29.4 1/ 7/84 10.0 15.0 12.5
7/ 2/83 28.5 32.6 31.0 1/1444 11.8 16.4 14.2
7/ 9/83 -27.7 33.7 31.2 1/21/84 10.3 17.1 14.6
7/16/83 28.9 33.1 30.9 1/28/84 10.9 16.9 14.6
7/23/83 29.6 33.0 31.7 2/ 4e84 10.9 17.6 15.2
7/30/83 27.9 31.2 30.2 2'1144 10.0 17.7 13.9
8/ 6 83 28.5 33.5 31.0 2/1844 13.2 22.3 18.2
8/13/83 29.1 34.4 31.8 245/84 17.7 22.9 20.4
8/20/83 29.6 34.2 32.0 3/ 3/84 10.0 21.5 15.7
B/27/83 29.2 35.7 32.5 3/10/84 15.6 20.2 17.8
9/ 3/83 28.9 35.0 31.8 3/1744 15.8 22.8 19.3
9/10/83 29.1 34.9 31.6 3/24/84- 17.8 25.6 21.2
9/17/83 26.9 34.4 30.2 3/31/84 14.9 23.4 20.0
9/24/83 23.4 29.5 27.5 4/ 7/84 16.6 21.7 19.3
10/ 1/93 23.1 27.8 25.1 4/14/84 18.7 26.4 22.2
10/ 8/83 24.7 27.9 26.5 4/21/84 18.3 24.6 21.1
10/15/83 24.8 28.6 26.7 4/2844 21.5 28.1 25.0
10/22e83 24.1 28.6 25.9 5/ 5/84 24.9 30.1 27.7
10/29/83 20.4 27.8 23.9 5/1244 24.0 31.7 28.4'

! 11/ 5/83 21.8 26.2 24.0 5/1944 23.3 30.3 27.9* * 11/12/83 17.2 25.2 21.9 5/2644 24.7 30.6 28.2
11/19/83 15.4 23.6 19.4 6/ 2 44- 23.0 30.3 27.0
11/26/83 17.1 23.2 19.4 6/ 9/84 24.5 32.5 28.9
12/ 3/83 17.0 22.7 19.9 6/16/84 27.6 32.3 30.1
12/10/83 15.8 24.0 20.5 6/23/84
12/17/83 16.2 21.8 19.2 6/30/84
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i FLORIDA POWER COPPOPATION
I CRYSTAL PIVER 316 S1UDIES.
I THEFT 10GFAPH DATAm

DEGREES Ca
to

STATIOrb 09

WEEK F11 nit 1Lt1 t RN It1Lt1 AVEPAGE WEEK MINIttti- t1 AXIL 1Lt1 AVEPAGE
ENDItG UALUE W.UE UALUE ENDIIG. VALUE UALUE VALUE

'

6/1143 25.7 31.6 28.4 12/24/83 15.1 20.8 18.1
- 6/18 433 25.9 30.4~ 27.6 12/3143 10.0 14.8 11.2
6/25/83 26.6 30.7 28.7 1/ 7/84 10.0~ 17.4 12.4
7/ 2/83 28.2 32.1 30.2 1/14/84 11.8 16.3 14.0
7/ 943 27.1 32.9 30.7. 1/21/84 13.1 16.3 14.3
7/16/83 28.2 32.6 30.1 1/28/84 12.1 13.5 12.7
7/23/83 30.O 32.3- 31.2 2/ 4/84 12.8 19.0 16.O
7/30/83 28.4. 31.0 29.7 2/11/84 12.5 19.0 15.9'
8/ 6/83' 28.6 34.0 30.3 2/18/84 11.4 21.5 17.8
8/13 83 28.7 32.2 30.5 2/25/84. 18.0 22.3 20.4
8/20/83 29.2 33.7 31.5 3/ 3/84 11.4 19.9 15.8
8/27/83 28.6 33.6 31.4 3/10/84 16.2 21.1 17.7

~ 9 / 3 83 28.2 33.1 30.8 3/17/84 16.4 22.9- 19.8
9/10/83 27.5 31.5 29.8 3/24/84 19.1 24.3 21.7
9/17/83 27.1 32.3 29,5 3/31/84 17.1 24.1. 21.1
9/24/83 23.7 28.7 26.9 4/ 744 18.4 21.9 20.1
107 143 23.4 28.0 25.1 4/14/84 18.9 24.5 22.0
10/ 8 43 25.8 27.8 .27.0 4/21/84- 18.3 25.1 20.7
10/15/83 '24.3 29.1 26.8 4/28/84 22.5 27.1 24.6
10/2243 24.1 26.0 25.3 5/ 5/84 24.7 29.0 27.0
10/29/83 20.6 26.8 - 24.1- 5/12/84 24.0 30.5 27.5
11/ 5/83 22.5 24.9- 23.6 5/19/84 23.0 29.9 26.6
11/12/83 19.7 24.7 22.4 5/26/84 23.2 30.9 28.4.

11/19/83 17.8 23.0 20.1 6/ 2/84 23.4 30.0 26.8
11/26/83 18.0 22.7 19.7 6/ 9/84 25.2 31.9 28.6
12/ 343 16.8 22.6 19.4 6/16/84 28.5 29.7 29.0
12/10e83 15.9 21.8 18.8 6/23/84
12/17/83 15.7 20.9 17.8 6/30/84



FLORIDA FttER CORPOPATIOri
CRYSTAL PlVER 316 STUDIES

[ THEFtYJGPAFt1 1CTADEGREES C

H

STATIOti 10,
'

IJEEK tiltilIllit t1AX11U1 AVEPAGE HEEV tili4Ii U 1 T1AX1iU1 AVEFAGEB4DitG VALUE VALUE VALUE BIDifG UALUE VALUE VALUE

; 6/11/83 26.9 31.8 28.9 12/24/83 18.0 21.6 19.4
6/18/83 26.7 29.8 28.2 12/31/83
6/25/83 27.4 31.9 29.2 1/ 7/84
7/ 2/83 29.2 32.3 30.6 1/14/04 13.9 14.2 14.0
7/ 9/83 29.2 33.3 31.2 1/21/84 13.2 18.8 15.4
7/16/83 29.3 32.4 30,7 1/28/84 12.0 18.9 15.0
7/23/83 30.1 32.9 31.5 2/ 4/84 14.4 19.6 16.7
7/30/83 28.5 32.2 30.2 2/11/84 12.7 19.1 15.2
8/ 6/83 28.7 32.8 30.5 2/18/84 14.1 22.4 18.6
8/13/83 28.8 33.5 31.2 2/25e84 18.9 23.6 21.0
8/20/83 29.0 34.9 31.6 3/ 3/84 12.6 22.3 16.2
8/27/83 29.5 34.9 32.2 3/10/84 15.6 22.1 17.9
9/ 3/83 27.6 34.6 31.6 3/17/84 15.7 23.9 19.3
9/10/83 27.8 33.8 30.8 3/24/84 19.7 25.8 21.6
9/17/83 27.2 34.1 29.9 3/31/84 17.5 25.5 20.8 (9/24/83 25.2 30.3 27.9 4/ 7/84 17.7 23.7 20.0
10/ 1/83 23.5 28.0 25.4 4/14/84 19.0 26.9 22.3
10/ 8/83 -24.2 28.8 26.6 4/21/84 18.9 24.6 21.2
10/15/83 25.0 28.6 27.0 ''/28 /84 22.6 28.6 24.8
10/22/83 24.9 29.5 26.2 5/ 5/84 25.1 30.5 27.5
10/29/83 20.7 28.8 24.2 5/12/84 25.7 32.1 28.3
11/ 5/83 22.0 26.4 23.8 5/19/84 23.3 31.5 27.8
11/12/83 19.0 25.4 22.4 5/26/84 24.6 30.8 E7. 4'

i 11/19'83 17.2 23.3 19.6 6/ 2/84 23.6 30.3 25.7
11/26/83 16.8 22.1 19.3 6/ 9/84 24.8 32.0 28.21

12/ 3/83 17.6 22.1 19.8 6/16/84 26.8 31.6 29.0
12/10/83 17.2 23.2 19.8 6/23/84
12/17/83 17.1 21.5 19.2 6/30/84
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.
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FLORIDA pol 4ER COPPOPAT10t1
CRYSTAL PIVER 316 STUDIES _,

m THEIU10 GRAPH LATA
;o DEGREES C:

. .o
STATION 8 11B-

(JEEK NINIt1Lt1 ~ t1AXIIU1 AVEFAGE LJEEK (IINIlut f1AXItU1 A'JEFAGEENDItG VALUE VALUE VALUE ENDItG UALUE VALUE VALUE

6/1143 27.1 33.0 '29.3 12/24/83 16.2 22.6 20.2
'6/18/83. 27.2 32.0 29.1 12/31/83 10.0 18.7 13.66/25/83 27.2 33.1 30.0 .1/ 7/84 10.7 17.0 13.97/ 2/83 29.8 33.6 31.2 1/14/84 12.2 17.6 15.5
7/ 9/83 29.4 34.4 31.9 1/21/84 12.7 18.6 16.0
7/16/83- 29.8 33.9 31.6 1/2844 11.0 18.7 15.2
7/23/83 2/ 4/84 13.6 19.7 17.17/3043 . 2/11/84 12.6 1'3. 5 15.6-
8/ 6/83 29.6 35.9 32.0 2/18/84 13.4 23.1 19.5
8/13/83 29.1 35.2 32.4 2'25 B4 18.3 24.9 21.9'
8/20/83 29.0 36.5- 33.2 3/ 3/84 13.2- 23,1 17.1

. 8/27/83 30.3 36.4 33.3 3/10/84 15.9- 22.2 19.0
! 9/ 3/83 27.3 36.6 32.7 3/1744 16.6 24.2 20.7

9/10 83 27.7 35.0 31.9 3/24/84 20.0 26.9 22.49/1743 27.-1 35.1- 30.7 3/3144 18.1 26.1 21.8
9/24/83 25.6 31.5 28.5 4/ 7/84 18.5 24.3 20.910/143 23.8 29.0 26.1 4/14/84 19.6 27.0 22.5
10/ 8/83 24.6 28.8 27.0- 4/21/84 17.7 26.6 20.4
10/15/83 ~25.8 30.0 27.5 4/28/84 20.6 29.2 24.6 !
10/22/83 25.2 30.5 27.1. 5/ 5/84 24.3 31.0 27.3
10/29/83 23.0 29.8 26.0 5/12/84 24.6 32.0 28.211 5/83 22.8 28.3 25.3 5/1944 25,6 31.7 28.4
11/12/83 19.2 27.4 24.3 5/26/84 27.1 33.1 29.9
11/1943 .17.5 25.4 21.6 6/ 244- 25.7 33.8 29.0,

11/26 433 17.1 25.0 20.9 6/ 9/84 27.0 33.8 30.2
12/ 3/83 .18.7 24.5 21.4 6/16e84 28.5 33.0 30.8
12/10/83 18.6 25.1 21.7 6/23/84
12/17/83 17.4 23.0 20.4. 6/30/84

4
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, FLORIDA POWER COPPOPATION
CRYSTAL PlVER 316 STUDIES

.f" . THEF110GPAPH IATADEGREES C.
g

-w
STAT 10 tis 11S

WEEK tilHit1Uti t1AXIt1Ut1 RJEPfGE WEEK F11til! U 1 t1AXIIIUt1 RJEPAGE
B4DitG UAL.UE VALUE VALUE BIDilG UALUE VALUE UfLUE

6/1143 27.3 32.8 29.5 12/24/83 15.5 22.3 19.9
6/18/83 27.2 31.3 2E.9 12/31/83 10.0 17.2 13.2
6/25/83 27.5 33.0 30.1 1/ 744 10.2 16.1 13.5
7/ 2/83 30.2 33.7 31.5 1/1444 12.5 17.7 15.2
7/ 9/83 29.5 34.2 31.8 1/21/84 12.7 20.4 16.6
7/16/83 29.2 32.5 30.7 1/2844 12.1 20.6 16.6
7/23 433 29.6 33,3 31.4 2/ 4/84 14.5 19.4 17.1
7/30/83 28.4 32.9 30.4 2/11/84 12.7 19.7 16.3
8/ 6/83 28.9 35.8 31.8 2/18/84 14.6 23.5 19.4
8/13/83 29.9 35.1 32.1 245/84 18.0 23.3 20.3
8/20/83 29.1 36.3 32.6 3/ 3/84 11.5 21.2 15.7
8/2743. 30.0 36.4 33.3 3/1044 15.1 21.5 17.8
9/ 3/83 2'7.8 36.0 32.5 3/17/84 16.2 23.5 20.2
9/10/83 27.8 35.5 32.1 3/24/84 19.1 26.6 21.8
9/17/83 27.4 35.0 30.7 3/31/84 17.6 25.5 .21.1 (9/24/83 24.9 32.2 28.5 4/ 744 17.6 23.8 20.2
10/ 1/83 23.5 28.4 25.6 4/14/84 19.1 27.3 22.6
10/ 8/83 24.7 28.6 27.0 4/2144 18.1 26.8 21.0
10/15/83 25.9 30.6 27.6 4/2844 21.4 23.3 25.0
10/22/83 25.2 30.8 27.0 5/ 5/84 25.1 31.8 28.3
10/29/83 21.5 29.6 25.3 5/1244 25.5 32.7 28.9
11/ 5/83 22.8 28.3 25.1 5/19/84 24.1 32.5 28.4
11/1243 19.2 26.0 23.8 5/26/84 26.0 31.7 28.9
11/19/83 18.0 25.2 21.3 6/ 244 23.4 32.6 27.7 '

'
11/26/83 17.9 24.5 21.2 6/ 9/84 25.2 32.8 28.8
12/ 3/83 18.5 25.1 21.4 6/16/84 27.5 32.2 29.8
12/10/83 18.0 25.0 21.4 6/23/84
12/17/83 17.4 23.0 20.1 6/30/84
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i' FLORIDA POWER CORPORATION
CirtSTAL RIVER 316 STUDIES '

m T E RN06RAPH DATA
e .DESREES C.
#

.

-STATION: 12B

WEEK MINittJ1 NAXIttJ1 AVERAGE WEEK HINIf1JN MAXIr m AVERAGE
ENDING UALUE VALUE VR_UE ENDING VALUE VALUE VALUE

6/11/83 26.8 31.0 28.5 '12/24/83 15.7 21.5 19.1
6/18/83. 26.7 29.4 28.0 12/31/83 10.0 15.9 12.0
6/25/83 27.2 31.3 29.2 1/ 7/84 10.0 16.0 12.7
7/ 2/83 29.1 32.1 30.3. 1/14/84 12.2 16.4 14.3
7/ 9/83 28.6 33.1 31.0 1/21/84 12.4 17.3 14.9.
'7/16/83- 29. 0 = 33.3 30.6 - 1/28/84
7/23/83 29.9 33.4 31.6 2/ 4/84
7/30/83 .28.6 32.3 30.4 2/11/84-
8/ 6/83 28.4 32.9 30.4 2/18/84 14.0- 21.8 18.8
8/13/83 28.9 33.3 30.9 2/25/84 18.1 23.5 20.6
8/20/83 28.8 35.6- 31.7 3/ 3/84 11.1 23.0' 15.1
8/27/83 29.3 34.8 31.8 3/10/84 13.9 19.8 17.2
9/ 3/83 29.7 34.5 32.0 3/17/84- 13.7 21.0' 17.7
9/10/83 3/24/84 16.9 23.2' 19.2
9/17/83 3/31/84- 15.3 23.3 18.6
9/24/83 4/ 7/84.. 15.9 20.4 17.8
10/ 1/83~ 23.6 28.2 25.6 4/14/84 17.1 25.8 20.5
10/ 8/83 24.5 28.6 26.6 4/21/84 17.7 24.1 20.0
10/15/83 25.0 28.7 26.8 4/28/84 20.7 27.8 23.9
10/22/83 24.8 29.1 26.1 5/ 5/84. 24.4 29.4 26.6
10/29/83 21.3- 28.4 24.7 5/12/84 24.6 31.2 27.4
11/ 5/83 22.3 26.5 24.2 5/19/84. 25.2 30.9 27.8
11/12/83 19.4 25.4 23.2 5/26/94 26.6 33,2 29.6
11/19/83 17.8 24.3 20.7 6/ 2/84 25.6 32.9 28.8

, 11/26/83- 17.5 23.8 20.2 6/ 9/94 27.3 33.6 30.3
12/ 3/83 18.3 23.6 20.7 6/16/84 28.8 33.0 30.8
12/10/83 17,6 24.8 20.4 6/23/84
12/17/83 17.1 21.6 19.3 - 6/30/84
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FLOPIDA FOJER COPPOPATIOri
CIUSTAL P1VER 316 STUDIES
THEFTOGPAPH DATA

C" DEGPEES C
to
W

'

STATICri s 125

11EEK F11t4ItU1 t1 AXIL 1Lt1 AJEPAGE IJEEK t11 Nil U 1 t1AXIf1Lt1 RJEFAGE
ENDII6 UALUE VALUE VALUE Ei4 DING UALUE VALUE VALUE

6/11/83 26.3 31.3 28.5 12/24/83 15.3 20.8 18.4
6/18/83 26.2 29.7 27.8 12/31/83 10.0 15.5 11.1
6/25/83 27.2 30.7 29.1 1/ 7/84 10.0 14.6 1'1. 8
7/ 2/83 29.0 31.8 30.4 1/14/84 '11.5 16.5 13.7
7/ 9/83 27.6 32.8 30.8 1/21/84 12.7 19.6 15.6
7/16/83 28.1 32.9 30.4 1/28 84 11.5 19.4 16.0
7/23/83 29.8 33.5 31.3 2/ 4/84 14.3 19.2 16.7
7/30/83 28.5 31.8 30.0 2/11/84 12.4 19.8 15.6
8/ 6/83 28.4 33.7 30.8 2/18/84 14.6 25.1 18.8
EV13'83 29.2 33.1 31.0 2/25/84 17.7 22.1 20.0
8/20/83 28.0 34.4 31.5 3/ 3/84 11.5 21.2 15.2
8/27/83 29.6 34.3 31.9 3/10/84 14.5 21.6 17.2
9/ 3/83 30.5 33.4 31.7 3/17/84 15.6 21.5 18.9
9/10/83 3/24/84 17.8 24.0 20.3
9/17/83 3/31/34 16.3 23.4 19.6
9/24/83 4/ 7/84 16.6 21.6 19.0 (

10/ 1/83 23.9 29.1 26.0 4/14/84 18.7 24.6 20.5
10/ 8/83 25.4 28.3 27.1 4/21/84
10/15e83 25.7 29.1 27.3 4/28/84
10/22<83 25.4 29.8 26.6 5/ 5/84
10/29/83 21.3 28.8 24.5 5/12/84
11/ 5/83 22.5 26.6 24.1 5/19/84 26.8 32.2 29.2
11/12/83 18.5 24.8 22.6 5/26'84 28.6 34.2 31.4
11/19/83 17.3 23.9 20.0 6/ 2/84 26.2 34.1 30.0
11/2tkB3 17.4 24.0 20.4 6/ 9/84 28.0 34.1 31.3
12/ 3/83 18.2 23.7 20.4 6/16/84 30.8 33.6 32.3
12/10/83 17.4 24.6 20.3 6/23/84
12/17/83 17.2 21.7 19.0 6/30/84
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FLORIDA' POWER CORPORATION
CRYSTAL RIVER 316 STUDIES'' '

%un THERt10GPAPH [OTA - ,DEGREES C
e

STATIOte 138

WEEK MININLt1 NAXItut- AVERAGE WEEK , MIN!fU1 IIAXIfU1 AVERAGE
ENDING th.UE VALUE VALUE BIDING (Vt.UE VALUE VALUE

6/11/83 25.9 29.5 27.6- 12/24/83 13.0 20.5 18.0
6/18/83 25.6 29.2 27.5 12/3143 10.0 15.4 11.9
6/25/83 27.6 30.4 28.8 1/ 7/84 ~ 10.0 15.8 12.7
7/ 2/83. 27.4 31.6 29.8 1/14/84 12.5 17.2 14.8
7/ 9/83 26.8. 32.2 30.5 1/21/84 10.6 19.2 14.6
7/16/83- ~27.6 33.3 30.2 1/28 434 10.0 20.0 15.0
7/23e83 29.8 32.7 31.2 2/ 4/84 12.1 20.0 15.7
7/30/83 28.5 31.0 29.6 2/11/84 10.9 - 18.1 ' 14.4-
8/ 6/83 28.6 33.9. 30.3 2/18/84 12.9 26.1 17.5
8/13/83. '29.0 31.8 29.8 2/25/84 15.8 21.2 18.5
8/20/83 3/ 3/84 10.0 19.9 13.7
8/27/83 3/10/84 11.5 18.4 15.4.
9/ 3/83 27.9 34.5. 31.0 3/1744 13.6 23.7 19.1
9/10/83 '28.2 32.0 30.3 3/24/84, 18.3 23.3 20.9 -
9/17/83 26.8 31.9 29.5- 3/31/84 15.0 23.0 20.1
9/24'83 23.0 29.8 26.5 4/ 7/84 17.2 21. 19.3-
10/ 143 23.0 28.6 25.2 4/1444- 16.3 24. t, 21.4
10/ 8/83 24.8 27.5 26.3 4/21/84 17.4 24.4 20.2
10/15'83 25.0 -28.1 26.7 4/28/84 20.7 27.3 24.0
10/22/83 24.0 28.1 25.7 5/ 5/84- -24.5 28.6 26.6
10/29/83 21.3 28.0 24.2 5/12/84 19.7 30.1 26.9
11/ 5/83 21.9 27.2 23.9 S/19/84 22.0 29.1 25.8
11/12/83 18.2 25.3 22.6 5/26'84 24.1 31.0 28.4
11/19/83 15.2 23.5 20.3 6/ 244- 17.0 30.2 26.4
11/26/83' 18.4 24.1 20.5 6/ 944' 24.2 30.3 28.1

.

12/ 3/83 16.6 23.4 20.3 6/16/84 2'7.5 29.9 28.8
12/10/83 16.1 23.5 19.8 6/23/84
12/17/83 15.0- 21.5 18.3. 6/3044
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FLOFIDA POWER COPPOPATION
CRYSTAL PIVER 316 STUDIES'

THEFf OGPAPH EATA*

" DEGFEES C
e
t.n

. STATIOris 13S
i

WEEK F11 nit 1Ut1 t1AXit1Lt1 AVEPAGE WEEK t11 Nit 1Ut1 t1AXIt1Jti AVEFAGE
| B4DItG UALUE VALUE VALUE Et4DitG VALUE VALUE UALUE

6/11/83 24.8 29.7 27.2 12/24/83 12.4 20.8 17.3
6/18/83 24.8 28.7 27.1 12/31/83 10.0 13.7 10.5
6/25/83 27.2 29.9 28.5 1/ 744 10.0 14.6 11.5
7/ 2/83 27.6 31.4 29.8 1/14/84 10.0 16.1 13.0
7/ 9/83 26.8 31.9 30.4 1/21/84 11.6 18.4 14.6
7/16/83 28.6 33.3 30.4 1/28/84 10.8 20.1 16.4
7/23/83 29.9 32.9 31.5 2/ 4/84 13.1 18.8 16.8
7/30/83 28.5 31.7 29.9 2/11/84 12.0 19.5 15.6
8/ 643 28.4 34.2 30.6 2/1844 15.5 21.0 18.2
8/13/83 28.4 33.3 30.5 2/25/84 14.7 25.1 19.1
8/2043 28.0 34.4 31.6 3/ 3/84 10.0 20.4 14.2
8/27/83 29.9 34.5 31.9 3/10/84 13.3 19.4 16.1
9/ 3/83 30.2 33.7 31.9 3/17/84 14.0 21.7 18.4
9/10/83 3/24/84 17.4 23.8 20.1
9/17/33 3/31/84 15.2 22.4 19.3 4
9/24/83 4/ 7/84 16.2 20.4 18.5
10/ 1/83 23.3 27.8 25.0 4/14/84 18.O 23.8 20.7
10/ 8/83 24.6 27.0 25.9 4/21/84 16.6 23.6 19.3
10/1543 24.7 27.6 26.2 4/28/84 18.1 26.7 23.1
10/22/83 23.8 27.8 25.4 5/ 5/84 23.8 28.2 26.1
10/29/83 20.7 26.1 23.7 5/12/84 21.4 29.7 26.3
11/ 5/83 22.1 25.5 23.5 5/19 434 22.4 28.6 25.6
11/12/83 17.8 24.5 22.1 5/26/84 24.9 30.9 28.3
11/19/83 15.7 23.1 19.7 6/ 2/84 22.4 30.2 26.6
11/26/83 17.9 23.9 20.3 6/ 9/84 24.0 30.6 28.2
12/ 3/83 17.3 23.3 20.3 6/16/84 27.1 30.2 28.8*

| 12/10/83 17.2 24.1 20.5 6/23/84
12/17/83 16.2 21.9 18.G 6/30/84
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FLOPIDA PCEP CORPOPATIOt1
CRYSTR_ FIVER 316 GTUDIES

b TEMD3FAPH DATA >
b DEGREES C

'

*

an.

I STATION: 14,

IJEEE NININUM MAXIIU1 AVERAGE- 54EEK - t11Hil1UN ' T1AX1iLt1 FVJEFAGE
~EHDirG VALUE VALUE- VALUE ENDITE . UR_UE VAI.UE VAL.UE -,

I 6'11/83 26.0 29.5 .27.6 12/24/83 13.0 19.5 17.6
6/18'83 25.5 29.3 27.5 12/31/83 ' 10. 0 - 1 I.5 - 11.1
6A% 27.2: 29.7 28.6 . -1/ 744 10.0 18.7 ~ 12.0
7 2/83 28.5 31.9 -30.0 1/14/84 12.2 -16.4 13.9
7/943- .28.4- 32.4 30.6- 1/21/84 10.0 15.7 13.6
7/16/83 27.9 33.2 30.1.. 1 28'84 10.0 16. 8 '- 14.3
.?'23/83. 29.6' 32.9 31.1 -2/ 4/84 11. 9 -- 16.4- 14.4-

.I 7/30/83 28.3 30.9 29.5 2/11/84 10.0 17.4 13.5

| 8/ 6<83 28.4 32.5 30.1 2/18<84' 15.4 20.9- 18.2'
:8 13'83- 28.5 31.9 29.8 2/25 84 17.1 22.3 19.5
8/20/83- 28. 6 . - 33.8- 31.4 3/ 3/84 10.0 21.2- 14.9
8/27/83 29.0 34,1 31.4- 3/10/84 13.9 20.3- 16.8
9/ 3 83 28,8 34.1 31.3 3/17/84 13.1 20.3- 18.0-
9 10/83 29.0 31.9 30.3 3<24/84 15.5 22.2 18.2
9/17 83 26.3 32.0 29.3 3/3144 13.4 22.6 17.7
9/24<83 24.2 28.4 26.8- 4/ 744 13.8 18.7 16.7
10/ 1 83 '23.5 26.9 25.1 4/1444 16.4 23.7 19.8
10/ 8 83 24.7 27.4 26.2 4/21/84- 16.8 25.5 19.8
10/15/83 24.7 28.5- '26.6 4/28/84 20.0 26.6- 23.9
10/2243 24.3 28.4 25.8 5/ 5/84 24.4- 27.8 26.2
10/29/83 21.2- 27.0 24.0 5/12/84 19.5 29.7 26.6
11/ 5/83' .21.9 24.5 23.0 5/19 84 22.2 27.9 25.4
11/12/83 17.1 24.8. '21.8- 5/26/84 24.5 30.1 27.8
11.'19/83 17.6 23.2 20.6 6/ 2/84 22.1 29.2 26.0

6/ 944 23.4- .31.0 27.811/26'83 .

6/16/84 27.2 29.1 28.212' 3/83 18.0 22.7 20.2
'

12/10 83 17.5 24.2 20.8 6/23/84
I- 12/17/83 16.5 22.4- 18.9 6/30/04-
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FLORIM PCLEP COPPOPATION
CRYSTAL PlVER 316 STUDIES
THEPf10GPAPH LATA

G DEGPEES C
to
w

STATIOtO 15

LEEK t11 Nit 1Ut1 t1AXilU1 ALERAGE WEEK tilfilt U 1 t1 AXIL 1Ut1 AVEPAGE
ENDitG VALUE VALUE VALUE ENDifG VALUE VALUE VALUE

6/11/83 12/2443 11.1 20.6 17.1
6/1843 12/31/83 10.0 14.6 11.2
6/2543 1/ 744 10.0 17.6 12.4
7/ 2/83 1/14/84 12.7 17.7 14.7
7/ 9/83 1/21/84 10.4 16.6 14.1
7/16/83 26.4 31.6 29.4 1/28/84 10.0 17.2 14.6
7/23/83 27.8 31.6 29.8 2/ 4/84 12.6 17.8 15.2
7/30/83 26.2 29.7 28.0 2/11/84 10.5 18.2 13.8
8/ 6/83 26.6 30.2 28.1 2/18/84 15.0 18.8 16.8
8/1343 27.4 30.7 28.3 2/25/84
8/20/83 26.9 31.0 29.4 3/ 3/84
8/27/83 27.5 31.7 29.7 3/10/84
9/ 3/83 27.3 32.4 29.5 3/1744 16.6 21.1 18.8
9/10/83 26.7 32.8 29.0 3/24/84 17.7 23.0 20.1
9/17/83 24.7 31.0 27.4 3/3144 16.5 22.9 19.8
9/24/83 22.0 26.8 25.0 4/ 7/84 16.3 21.1 18.9
10/ 1 83 22.0 29.7 24.5 4/14/84 16.5 22.2 19.9
10/ 8/83 24.5 5. 6 25.5 4/21/84 15.1 21.1 17.9
10/1543 23.5 27.5 25.6 4/28/84 18.2 24.2 21.5
10/22e83 23.1 E5.7 24.5 5/ 5/84 22.2 26.0 24.2
10/29 83 21.T 25.7 23.5 5/1244 20.2 27.8 24.2
11/ 5/83 21.4 25.2 23.0 5/19/84 20.3 26.2 23.8
11/12/83 17.7 24.2 21.7 5/26/84 21.9 28.2 25.1
11/19/83 r4.4 22.2 19.1 6/ 2/84 21.7 27.2 24.9
11/26/83 18.0 24.2 20.0 6/ 9/84 23.4 28.7 25.6
12/ 3 83 16.9 23.2 19.4 6/16/84 26.2 28.O 27.2,

12/10e83 16.5 23.7 19.6 6/2344
12/17/83 14.5 21.0 17.3 6/30/84
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. FLORIDA POWER C'ORPORATION=
CIWSTAL RIVER 316 STUDIES

m T EIBIOGFAPH DATA
4 DEGREE 5 C
to
I STATION: 16

WEEK 1 ;HINIt2 . NAXIlM AVERAGE' WEEK tilNililt1 t1AXilm AVEPAGE
ING M.UE VALUE URLUE .ENDitGc : M.UE ' ' .VALUE VALUE ,

6/11/83 ' . 24.2 29.5 26.5 '12/24/93 11.4 20.6 16.2
6/18/83 24.4 29.2 26.5 12/31/83 10.0- .13.6 10.7
'6/25/83 24.7 29.1 '27.4 1/ 7/84 10.0 16.6 11.5 '

7/ 2/83- 26,4 30.8 28.6 1/1444 10.1 17.1 12,5 +

7/ 9/83~ 25.9 31.7 29.1 1/21/84 10.1 16.0 13.2
.7/16/83 27.6 32.0 29.3 1/28/84 10.0 16.7 14.0-
7/23/83 .28.6- 31.7 - 30.3 2/ 4/84 12.0 16.9 14.6
7/30/83- ,27.5 29.7. 28.4 2/11/84 10.2 16.7- 13.2-
8/ 6/83 27.4 30.3 28.8. 2/18/84 14.3 21.1 17.5
8/13/83 z27.2 30.7 28.5 2/25/84 16.6 23.2 19.4
8/20/E3 27.2 - 31.1' 29.5 3/ 344 10.1 20.8 14.9
8/27/G3 27.3- 31.6 29.9 3/10/84 13.7 20.9- 1.7.0
-9/ 343 M.2 ' 31.8 29.6 3/17/84 14.2 21:.6 '18.4
9/10/83 26.9. 31.4. 28.7- 3'24/84- 17.0 23.3- 20.2
9/17/83 25.1 31.3 27.7- 3/31/84- 16.0' 24.7 19.9
9/2443 22.1 27.2 25.1. 4/ 7/84 16.5 22.0- 19.0
10/ 1/83 21.6 31.7 24.4 4/1444 19.0 22.4 20.5
10/ 8/83 24.1 W.2 25.7- 4/21/84
10/15/83 24.0 28.0 25.9 '4/2844 *

10/22/83 23.1 26.0 24.6 5/ SG4
10/29/83 20.5 25.6 23.2 5/12 84'
11/ 5/83 20.0 24.1 22.0 5/19/84. 20.8 25.5 24.2
11/12/83 17.8 23.1- 20.7 5/26/84 23.5 28.6 26.5
11/19/83 14.3 20.7 17.9 6/ 2/04 21.3 27.6 25.2 -

11/26/83 16.9 23.7 19.1 6/ 9/84 23.9 29.5 M.2
12/ 343 14.7 21.3 18.5 6/16/94- 26.5 28.8 S.8 '

12/10/83 15.6 23.0 19.3 6/23/84''

12/1743 13.9 20.7 16.9' 6/30/84-

.
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FLORIIG pct 1ER CORPOPATION
CRYSTAL RIVER 316 STUDIES
THEFT 10GPAFH IATRO DEGFEES C

u>
H

STATION: 17B

UEEK tiliili31 t1AX1iU1 AVEPAGE WEEK t11 nit 1Ut1 tIAXIiIUt1 AVEPAGE
E!4DilG UALUE VALUE VALUE Et1D!tG UALUE VALUE VALUE

6/11/83 12/24/83 14.2 16.7 15.7
6/18/83 12/31/83 10.0 14.5 10.4
6/25/83 1/ 744 10.0 11.0 10.1
7/ 2/83 1/14/84 10.3 12.2 11.0
7/ 9/83 1/21/84 10.6 15.5 12.9
7/16/83 1/28/84 11.0 15.5 13.1
7/23/83 2/ 4/84 13.7 16.3 15.0
7/30/83 2/11/84 12.1 16.2 13.5
8/ 6/83 2/18/84 13.4 15.2 14.2
8/13/83 2/25/84
8/20/83 29.3 30.5 29.8 3/ 34-4
8/2743 29.1 31.2 30.3 3/10/84
9/ 3/83 28.4 31.0 30.0 3/17/84 15.2 20.1 17.4
9/10/83 27.9 29.8 29.0 3/24/84 18.1 22.7 19.6
9/17/83 26.6 30.1 28.3 3/31/84 I6.7 23.2 19.1
9/24 83 24.0 27.8 26,4 4/ 7/84 17.0 20.8 18,3 i

10/ 1/83 23.3 24.4 23.8 4/14/84 18.6 22.3 20.0
10/ 8e83 23.8 25.9 25.0 4/21/84 18.1 21.6 19.7
10/15/83 24.9 26.1 25.6 4/28/84 20.2 24.8 22.1
10/22/83 23.9 25.1 24.6 5/ 5/84 23.6 27.5 25.1
10/29/83 21.0 24.7 22.7 5/12/84 23.7 27.2 25.4
11/ 5/83 21.4 22.5 21.9 5/19/84 23.1 26.4 24.8
11/12/83 19.0 22.0 21.1 5/26/84 23.9 27.1 25.6
11/19/83 16.6 19,2 18.0 6/ 2/84 23.0 26.8 25.3
11/26/83 17.2 23.1 19.0 6/ 9/84 24.1 27.5 25.9
12/ 3 83 16.7 19.4 18.3 6/16/84 26.6 28.0 27.5

'

12/10/83 16.5 21.4 18.5 6/23/84
12/17/83 15.6 17.9 16.7 6/30/84

I
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F1_ORIIX1 TOWER CORPOPATION..

|. CRYSTAL RIVER 316 STUDIES
.m T EFtIOGPAIH DATA
Im DEGREES C .

o
STATIGis 17S

WEEK . NINItui NAXItui AVERAGE WEK IIINIIU1 iVN1tui AVERAGE
ENDING UALUE LMLUE VALUE ENDING UALUE UnLUE t.R.UE

6/11/83 12/24/93 16.7 17.4 17.0
6/18/83 12/31/83
6/25/83 1/,7/84
7/ 2/83 1/14/84
7/ 9/63 1/21/84' 11.1 14.9 13.5
7/16/83 1/28/84 10.2 16.6 13.3
7/23'83 2/ 4/84- 13.0 16.9 15.0
7/30/83 2/11/84 10.8 15.5 13.2-
8/ 6/83 2/18/84 13.5 19.3 17.0
8/13/83 2/25/84 17.8 20.6 19.4
:8/20/83 26.7 29.6 28.7 3/ 3/84 11.6 19.7 15.7
8/27/83 27.8 30.3 29.0- 3/10/84 14.6 20.3 17.2
9/ 3/83 27.0 29.9 28.6 3/17/84 15.7 20.5 17.9
9/10/83 26.6 28.9 27.8 3/24/84. 18.4 22.9 20.2
.9/17/83 24.9 28.8 26.6 3/31/84 17.3 23.3 20.1
9/24 83 22.7 25.9 24.7 4/ 7/84 17.9 21.1 19.2
10/ 1/83 22.3 23.3 22.9 4/14/84 19.1 22.9 20.8
10/ 8/83 4/21/84 18.5 22.7 20.5
10/15/83 4/23/84 20.9 25.5 23.3
10/22/83 5/ 5/84 23.8 27.4 25.6
10/29/83 20.7 23.3 21.8 5/12/94 24.0 28.3 25.9
11/ 5/83' 20.9 23.2 21.8 5/19/84 22.6 27.1 25.1
11/12/83 17.9 21.8 20.5 5/26/84 23.0 27.5 25.3
11/19/83 16.0 19.8 17.8 6/ 2/84 22.1 26.4 24.5
11/26/83 17.1 22.5 18.6 6/-9/84 23.3 27.4 25.5
12/ 3/83 17.2 20.4 18.6 6/16/84 26.0 27.6 26.7
12/10/83 17.9 22.5 19.7- 6/23/84*

12/17/83 16.9 19.9 18.1 6/30/84

f
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FLOP!DA POIJEP COPPOPATIOri
CRYSTfL PIUER 316 STUDIES.

THEFT 1L'EPATH LATA" DEGPEES C
co .c

e
STATION: 18

LJEEK t11t4It1Uf1 t1AXIf1Ur1 AVEPFGE LJEEK T11 tilt 1UII t1AXIt1Lt1 AVEPAGE
Ef 4Dit G UALUE VALUE UALUE ENDING UALUE VALUE VALUE

6/11/83 12/24/83 10.7 18.2 15.B
6/18/83 25.2 28.4 26.9 12/31/83- 10.0 12.8 10.5
6/25/83 26.4 29.2 27.7 1/ 7/84 10.0 14.7 11.1
7/ 2/83 27.8 30.5 28.9 1/14/84 10.0 15.4 11.9
7/ 9/83 27.7 31.5 29.8 1/21/84 10.3 17.2 13.5
7/16/83 27.7 32.2 29.4 1/28/84 10.1 18.0 15.3
7/23/83 29.2 32.0 30.7 2/ 4/84 13.5 18.1 16.0
7/30/83 27.6 30.0 28.8 2/11/84 12.2 18.6 14.8
8/ 6/83 27.1 30.5 28.8 2/18/84 13.2 21.1 16.2
8/13/83 27.5 30.5 28.7 2/25 84 14.2 19.1 16.6
8/20/83 27.3 32.0 30.2 3/ 3/84 10.0 17.8 12.5
8/27/83 31.0 31.9 31.5 3/10/84 11.4 17.2 14.1
9/ 3/83 27.O 30.3 29.0 3/1744 12.7 19.8 16.7
9/10/83 27.2 31.7 29.2 3/24/84 16.1 21.6 18.7
9/17/83 25.4 31.4 28.2 3/31/84 15.0 21.7 18.5
9/24/83 22.9 27.7 25.6 4/ 7/84 14.6 19.3 17.4 (

10/ 1/83 22.6 25.3 23.9 4/14/84 17.4 23.1 20.1
10/ 8/83 23.5 26.5 25.2 4/21/84 17.2 23.0 19.8
10/15/83 23.8 27.4 25.8 4/28/84 20.0 26.0 23.4
10/22/83 23.5 25.2 2-1. 3 5/ 5/84 24.3 27.4 25.9
10/29/83 20.3 25.8 23.3 5/12/84 23.1 29.7 26.3
11/ 5/83 20.7 24.2 22.3 5/19/84 20.6 27.8 24.8
11/12/83 16.7 23.8 21.1 5/26/84 21.9 27.1 25.1
11/19/83 16.2 21.7 19.1 6/ 2/84 19.8 25.9 23.7
11/26/83 17.5 22.7 19.3 6/ 9/84 22.1 28.7 25.6
12/ 3/83 17.1 22.4 19.3 6/16/84 24.9 27.2 26.2
12/10'83 17.0 23.3 19.9 6/23/84
12/17/83 16.0 21.1 18.0 6/30/84

;
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FLORIDA POLJER COFPORATION' ,
CRYSTAL RIUER 316 STUDIES

i THEFT 10GPAFH DATAm
jeo DEGFEE5 C
*co

.

STATION: 19

LEEK NINIt1LJ1 t1AXItU1 AVERAGE LJEEK F11 nil 1UN INXI!U1 AVEFAGEENDItG VALUE VALUE VALUE ENDING,' VALUE VALUE VALUE

6/1143 12/2N/83 16.1 19.3 17.66/18/83 25.0 28.4 27.3 12/3143
EV25/83 27.4 29.7 28.5 1/ 7/84 13.4 19.4 14.77/ 2/83~ 28.3 '30.8 29.6 1/14/84 11.6 17.3 13.6

1 7/ 9/83 27.9 32.2 30.4 1/21/84 10.0 14.4 12.07/16/83 28.4 32.3 29.8 1/28/84 10.0 13.9 12.2-7/23/83 29.6 32.4 30.9 '2/ 4/84 10.3 14.5 12.47/30/83 27,8 30.6 29.2 2/11/84 10.o 15.0 11.48/ 6/83 E8.2 31.4 29.3 2/18/84 13.0 .21.1 17.98/13/83 28.4 31.0 29.3 2/25/84 17.7 23.8 20.08/20/83 28,6 32.3 30.2 3/ 3/84 10.5 20.9 15.18/27/83 28.1 32.4 30.4 3/10/84 14.2 20.4 17.0
'

9/ 3/83 28.3 32.0 30.4 3/17/84 14.5 20.2 17.49/10/83 28.7 '31.1 29.9 3/24/84 17.0- 22.2 19.34
'

9/17/83 26.8 31.3 28.9 3/31/84 14.9 20.8 18.79/24/83 23.2 28.5 26.6 4/ 7/84- 15.8 19.7 18.0i '10/ 1/83 23.0 26.6 24.4 4/14/84 18.1 23.5 20.410/ 8/83 24.6 26.9 25.9 4/21/84 17.6 22.9 19.810/15/83 24.4 27.7 26,1 4/28/84 20.3 26.1 23.0
1

10/22/83 23.9' 25.9 24.9 5/ 5/84 24.5 27.4 25.810/29/83 21.0 25.6 23.5 5/12/84 22.5 29.2 26.011/ 5/83 21.5 25.9 22.8 5/19/84 21.1 27.8 24.8j 11/12/83 16.9 24.0 21.3 5/26/84 22.9 29.1 26.611/19/83 15.9 21.7 18.7 6/ 2/04 21.7 28.4 25.2
'

11/26/83 18.2 23.1 19.8 6/ 9/04 23.2 28.7 26.7,

12/ 3/83 16.0 22.7 19.5 6/16/84' 26.2 28.8 27.3'

12/10/83 16.9 23.2 19.8 6/23/84
. 1P_/17/83 15.9 21.4 18.2 6/30/04

i
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FLOPIl% FOIER CORFOPATION
CPYSTfL PlVEP 316 STUDIES
THEPI10GPAPH DATA

m DEGPEE3 C
cc
-J

STATIOt4 : 20

UEEK t11 Hit 1tJ1 11AXII1Ut1 AVEPAGE L1EEK f11HIl1Lt1 t1AXIt1Ul1 AVEPAGE
El4DItG UALUE VALUE VALUE ENDIIG UALUE tX4.UE VALUE

6/11/83 12/24/83 13.7 14.6 14.2
6/18/83 25.3 27.1 26.3 12/31/83
5/25/83 26.0 28.9 27.3 1/ 7e84
7/ 2/83 27.3 28.9 28.1 1/14/84
7/ 9/83 27.5 31.0 29.3 1/21/84 10.6 15.3 13.2
7/16/83 27.6 31.2 29.3 1/28'84 10.0 15.7 13.6
7/23/83 29.3 31.8 30.1 2/ 4/84 13.0 16.3 14.5
7/30/83 27.1 30.4 28.6 2/11 84 10.8 16.7 13.3
8/ 6/83 27.1 29.0 28.1 2/18/84 15.I 19.8 16.7
8/13/83 2/25/84 16.6 19.9 18.3
8/20/83 3/ 3/84 10.0 17.9 12.9
8/27 83 3/10/84 12.5 16.8 14.7
9/ 3/83 3/17/84 14.1 20.8 17.4
9/10/83 3/24/84 18.2 22.3 20.1
9/17/S3 26,7 29.4 27.8 3/31/84 16.6 21.4 19.5 j
9/24/83 23.1 28.2 26.4 4/ 7/84 17.3 19.9 18.8
10/ 1/83 22.9 26.6 24.3 4/14/84 18.7 23.4 20.9
10' 8/83 24.7 27.0 26.0 4/21/84 18.2 22.3 20.3
10/15/83 24.2 27.5 26.1 4/28/84 20.8 25.5 23.1
10/22/83 24.1 26.1 25.1 5/ 5/84 24.7 27..s 25.9
10/29/83 19.7 25.6 22.6 5/12/84 23.8 23.0 26.3
11/ 5e83 21,1 23.0 21.9 5/19/84 22.8 27.5 25.2
11/12 83 16.7 23.0 20.7 5/26/84 23.7 28.9 27.0
11/19/83 15.9 20.9 17.8 6e 2/84 22.3 28.2 25.7
11/26 83 17.6 21.6 18.8 6/ 9/84 24.3 28.7 27.0
12/ 3e83 15.1 21.1 17.7 6/16/84 27.2 29.1 28.0
12/10 83 14.2 20.4 17.1 6/23/84.

12/17.<83 14.0 17.9 15.4 6/30'84
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FLORIDA PGIER COPPDFATION
CRYSTAL RIVER 316 STUDIES-

.m THEPt106PHPH DATA
'~

h -DEGREE 5 C
im

STATION: 21

WEEK HINIf ttl . NAXIf tJN AVEPAGE- WEEK tilN!!Ltl f1AXIf Lt1 AVERAGE
EliDitG UALUE VALUE VALUE ENDitG. VALUE. VALUE VALUE

6/11/83 25.4 30.2 27.3 12/24/83 12.6 19.0 16.6
6/18/83 - 25. 7 ' 28.3 26.9 12/31/83 10.0 12.3 10.2
6/25/83 26.8 29.4 28.0 1/ 7/84 10.0 13.2 10.8
7/ 2/83 28.2 30.6' 29.3 1/14/84 10.3 13.6 12.0
7/ 9/83 27.7 31.8 29.9 1/21/84- 10.0 15.8 12.2
7/16/83 28.3 32.4 29.7 1/28/84. 10.0 15.8 12.6
7/23/83 29.5 32.2 30.6 '2/ 4/84 12.8 16.1 14.4
7/30/83 27.5 30,4 29.1 2/11/84 10.4 15.3 12.8
8/ 6/83 27.7 31.0 29.2 2/18/84 13.6 21.1 17.7
8/13/83 28.5 31.1 29.6 2/25/84' 18.4- 22.1 19.9
8/20/83 27.8 31.9 29.4 3/ 3/84 10.2 21.0 14.5
8'27/83 28.6 32.7 30.6 3/10/84 14.1 18.7 16.4.

9/ 3/83 27.1 32.1 30.2 3/17/84 15.4 20.6 17.7
9/1043 27.2 32.1 29.6 3/2444 18.2 22.6 20.1
9/17e83 25.9 32.0 28.3 .3/31/84. 16.1 22.0 19.3
9/24/83 23.2: .27.9 26.2 4/ 7/94 17.0 20.5 18.8

10/ 8/83
~ 23.8 4/14/84- 18.8 24.3 20.810/ 1/83 23.1 24.4

&21/84 18.4 22.8 20.5
10 15/83 4/2844. 20.9 27.3 23.6 i

10/22 83 . 5/ 5/84 25.4 28.4 26.7
10/29/83 21.2 26.4 23.0 5/12/84 24.4 30.3 27.2
11/ 543 21.7 25.0 22.8 5/19/84 23.3 29.5 26.6
11/12/83 17.3 24.3 21.8 5/26/84 24.5 29.6 27.2
11/19/83 16.8 20.7. 18.4 6/ 244 22.7 29.5 26.2
11/m W 17.4 22.6 19.3 6/ 9/84 24.6 30.0 27.5
12/ 3/83 17.0 22.7 19.0 6/16/84 27.3 29.3 28.3
12/10/83 .16.6 22.9 18.8 6/23/84

'

12/17/83 15.8 20.1 17.5 6/30/84

i
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FLOPIDA POLLER COFFOPATION
CRYSTf4 PIVEP 316 STUDIES

; THEFT 10 GRAPH EATA
" DEGPEES C-

STATION: 22

LJEEK (11N!f1Ul1 f1AXItUI RJERAGE L1EEK (11 Nil 1Ut1 t1AX1tui AVEPAGEENDIts UALUE VALUE VALUE ErlDifG UALUE VALUE VALUE
6/11/83 26.9 33.2 23.9 12/24/83 16.7 22.2 19.26/18/83 26.7 30.3 28.2 12/31/83 10.0 17.1 11.66/25/G3 27.4 32.8 29.2 1/ 7/84 10.0 15.7 12.67/ 2/83 29.0 32.7 30.3 1/14/84 12.0 17.0 13.97/ 9/83 29.0 33.8 31.0 1/21/84 12.2 19.0 15.17/16/83 29.1 33.1 30.8 1/28/84 11.6 17.7 14.07/23/83 29.6 32.8 31.1 2/ 4/8-1 14.0 18.8 16.27/30/83 27.7 31.6 29.7 2/11/84 12.2 18.7 14.78/ 6/83 28.0 35.4 30.2 2/18/84 13.6 22.0 17.78/13/83 28.8 35.1 31.3 2/25/84 17.9 22.9 19.78/20/83 28.2 14.9 31.2 3/ 344 10.2 19.0 14.78/27/83 29.0 36.0 32.0 3/10/84 14.1 20.4 16.69/ 3/83 30.0 33,1 31.4 3/1744 15.1 23.9 18.39/10/83 3/24/84 18.8 26.1 20.59'17/83 3/31/84 16.9 24.0 19.59/24/83 4/ 744 17.1 22.9 19.0 !10/ 1/83 23.2 26.7 24.7 4/14,'84 18.0 26.1 20.910/ 8/83 24.3 28.3 26.3 4/21/84 17.7 24.9 19.710/15/83- 24.9 29.0 26.6 4/28/84 20.6 28.1 22.710'22e83 24.7 28.9 25.9 5/ 5/84 23.7 30.6 26.010/29/83 20.7 29.5 24.5 5/12/84 23.9 31.7 26.711/ 5/83 21.9 27.1 23.9 5/19/84 23.2 31.9 27.011/12<83 18.5 26.1 22.6 5/26/84 24.1 31.6 27.211/19/83 17.4 23.9 19.1 6/ 2/94 23.0 32.9 27.111/26/83 17.3 23.3 19.5 6/ 9/84 25.1 33.2 28.112/ 3/83 17.0 22.6 19.4 6/16/84 27.0 33.3 29.112/10/83 16.9 23.3 19.4 6/23/84*

12/17/83 16.7 21.4 18.6 6/30/84
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FLOPIDA PGJER CORPOPATION:
/ CRYSTAL RIVER 316 STUDIES
h THEPt10GPAPH DATA
l

]eo_DEGREESC
.

*.

STATION: 23B

' WEEK F11NItU1 mXItut AVERAGE WEEK F11NitU1 mXItU1 AVERAGE
B 4DitG UALUE. VALUE VALUE ENDItG VALLIE VALUE VALUE

6/1143 12/24/83 16.7 21.1 18.3
6/18/83 12/31/83 10.0 18.3 11.6
6/25/83 1/ 7/84 10.0 15.0 11.8
7/ 2/83 1/14/84 12.3- 16.8 13.4'

7/ 9/83 28.2 31.6 29.6 1/21/84 12.3 17.7 14.0
7/16/83 -28.8 32.1 30.1 1/28/8-1 11,5 17.7 13.5
7/23/83 29.1 32.1 30.5 2/ 4/84 14.0 17.6 15.4
7/30/83 27.6 30.8 29.0 2/11/84- 12.1 18.6 14.0-
8/ 6/83 27.6 32.6 29.3 2/18/84 13.5 21.4 16.8
8/13/83 28.5 32.7 29.9 2/25/84 18.0 22.1 19.5
8/20/83 28.1 34.4 30.5 3/ 3/84 11.6 20.4 14.9
8/27/83 29.0 33.4 31.0 3/10/84 13.8 21.4 16.5
9s 3/83 27.6 31.8 29.9 3/17/84 14.9 22.8 17.5
9/10/83 27.4 30.2 28.5- 3/24/84 18.3 23.2 20.0
9/17/83 28.4 31.2 29.5 3/31/84 17.1 22.7 19.4
9/24/83 26.3 31.6 28.3 4/ 7/84 16.9 21.3 18.7
10/ 1/83 23.5 28.0 25.2 4/14/84 18.3 23.9 20.6
10/ 8/83 24.6 28.5 '26.5 4/21/84 17.8 22.7 19.7
10/15/83 25.1 27.4 26.5 4/28/84 20.5 27.2 22.5
10/22/83 24.7- 26.7 25.5 5/ 5/84 24.0 28.2 25.3
10/29'83 20.0 27,9 22.9 5/12/84 23.8 30.6 26.1
11/ 5/83 20.9 24.5 22.1 5/1944 20.7 28.9 24.7
11/12/83 18.2 23.7 21.0 5/c w 21.3 27.9 24.1
11/19/83 16.5 22.9 18.0 6/ 2/84 20.9 27.2 23.9
11/26/83' 16.8 21.5 18.2 6/ 9/84 22.0 27.8 25.0
12/ 3/83 17.5 20.9 18.5 6/16/84 24.6 28.9 25.9
12/10/83 17.5 22.5 19.3 6/23/84
12/17/83 17.4 20.8 18.6 6/30/84'
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FLOFIDA pct 4EP COPPORATION
CRYSTAL PIVER 316 STUDIES
THEFT 10GFAFH DATA

4" DEGREES C
P3
44

STATION: 23S

WEEK T11Hittt1 f1AXilui AVEPAGE HEEK f11 rill B I t1AXItU1 AVEFAGE
ENDitG trLUE VALUE VALUE ENDIIG UALUE VALUE VALUE

6/11/83 12/24<83 15.2 19.9 17.2
6/18/83 12/31/83 10.0 16.9 10.6
6/c w 1/ 7/84 10.0 13.8 10.7
7/ 2/83 1/14/84 10.3 15.3 11.8
7/ 9/83 27.4 31.8 29.3 1/21/84 10.7 17.4 13.2
7/16/83 27.9 31.9 29.5 1/28'84 10.8 17.2 13.3
7/23/83 29.7 31.8 30.5 2/ 444 13.3 17.1 14.9
7/30/83 27.2 30.5 29.0 2/11/84 11.3 18.2 13.5
8/ 6/83 27.1 32.9 29.1 2/18/84 12.9 20.9 16.4
8/13/83 28.2 31.9 29.6 2/c w 17.6 21.5 19.0
8/20/83 27.6 33.9 30.6 3/ 3/84 11.2 20.3 14.6
8/27/83 28.2 33.1 30.7 3/10/84 13.6 20.7 16.1
9/ 3/83 27.1 31.8 29.6 3/17/84 14.9 22.7 17.9
9/10/83 27.0 31.8 29.2 3/24/84 18.4 23.1 20.1
9/1743 25.9 31.4 28.1 3/31/84 16.8 22.9 19.3
9/24/83 23.7 28.2 26.1 4/ 7/84 17.1 21.2 18.7
10/ 1/83 23.0 26.3 24.1 4/14/84 18.1 23.3 20.4
10/ 8 43 24.4 27.9 26.1 4/21/84 17.6 24.3 19.4
10/15/83 24.5 27.2 26.1 4/28/84 20.6 26.7 22.5
30/22/83 24.4 26.1 25.1 5/ 5/84 23.5 2'7.7 25.0
10/29/83 20.1 27.1 23.0 5/12/84 23.5 29.8 25.7
11/ 5/83 21.0 24.8 22.2 5/19/84 22.3 28.1 25.1
11/12/83 18.0 23.8 21.1 5/26/84 22.9 28.9 25.7
11/19/83 16.1 22.9 17.8 6/ 2/84 22.0 28.1 25.1
11/26/83 16.3 21.5 18.0 6/ 9/84 23.5 29.4 26.5
12/ 3/83 16.7 21.1 18.1 6/16/84 26.1 29.7 27.2
12/10/33 16.4 22.1 18.2 6/23/84
12/17/83 16.0 19.9 17.4 6/30/84'

;
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'f' FLOR:1)A PG4Dt CORPORATICH
~ CirV5TAL RIVER 316 STUDIES

ui . TMitr0GilAPH DATA
DEBREES Ce

to

STRTimis 248

WEK . MINlt&1 tFNitt.H AVEllAGE EEK MIN!!UI MAXIIILM AVEPAGE
ENDINS - VALUE UALUE UALE EteltG UALUE WE.UE VALUE

6/11/93 12/24/83 13.8 19.9 17.6
6/18/83 27.4 28.7 27.9 12/31/83- 10.0 13.4. 10.6
6/25/83 26.9 30.0 28.1 1/ 7/84- 10.0 13.7- 10.9
7/ 2/83 28.3 30.6 29.4 1/14/94. 11.5- 14.6 12.6
7/ 9/83 28,5 31.9 30.3 1/21/94 11.3 16.6 13.5
7/16/83 28.7 30.9 29.5 1/28/84 10.3 16.3 12.6
7/23/83 2/ 4/94 13.3 -16.8 14.9
7/30/83 2/11/94 11.4 16.5 13.2
8/ 6/83 2/18/04 13.1 20.7 16.7
8/13/EG 2/25/94 17.5 21.7 19.0-
8'20/83 3/ 3/84 10.1- 19.6 13.8
8/27/83 - 3/10/94 13.2 18.0 - 15.5
9/ 3/83 3/17/84: 14.8 22.7 18.5
9/10 4I3 27.1 29.6 28.1 3/24/04- 20.0 24.6 21.5
9/17/83 24.5 29.2- 26.4 3/31/84- 18.3 23.0 20.8
9/24/83. 22.0 26.7 24.5 4/ 7/94 19.2 22.0 20.4
10/ 1/03 21.3 24.9 23.7 4/14/04 19.2 23.3 21.2
10/ 8/83 24.1- 27.7 26.0 4/21/84- 17.7- 22.8 19.7
10/15/83 24.4 27.4 26.0 4/28/94 20.3 25.8 22.2
10/22/83 24.4 26.6 25,2 5/ 5/04 23.8 27.7 25.4
10/29/83 20.8 27.2 23.1 5/12/84 23.8 29.4 25.9
11/ 5/83 21.3 24.2 22.5 5/19/84 22.4 28.5 25.4
11/12/83 17.1 '23.6 21.2 5 26/84 23.2 27.9 25.5
11/19/83 17.1 20.2 18.1 6/ 2/94- 22.1 28.6 25.1
11/26/83 17.3 21.7 19.0 6/ 9/84 24.0 28.6 25.8
12/ 3/83 17.6 21.3 18.8 6/16/84- 26.0 29.1 27.3
12/10/83 17.4 23.5 19.3 6/23/84 25.9 29.1- 26.9
12/17/83 16.9 20.0 .18.2 6/30/04-*

!
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FLOPI04 PO!EP COPPCTATIOl
CWSTAL PlVER 316 STUDIES

[ THEFT 10GPAFH LATADEGFEES C

H
I STATIQ4: 245

IEEK tiltilflUt1 f1AXII1Ut1 A'EPAGE WEEK T11HII1Ut1 11AXII1Ut1 AVEPAGE
ENDIIG R UE Uft_UE VALUE EtIDitG R UE VALUE VALUE

6 11^83 12/24/83 12.7 19.0 16.5

6/18/83 26.6 28.9 27.7 12/31/83 10.0 12.6 10.3

6/25/83 26.4 29.2 27.6 1/ 7/84 10.0 13.0 10.6

7/ 2/83 27.6 30.5 29.0 1/14/84 10.7 14.4 11.9

7/943 28.8 31.3 29.9 1/21/84 10.9 17.7 13.4
7/16/83 1/28/84 10.5 17.8 13.4
7/23'83 2/ 4'84 13.4 17.2 15.2

7/30 83 2/11/84 11.4 16.4 13.6

8/ 6/83 2/18/84 14.1 22.2 18.1

8/13/83 24584 19.2 23.O 20.6
BG0 83 3 3/84 11.6 20.3 15.4

8/27/83 3/10/84 15.2 19.3 17.2
9/ 3/83 3/17/84 15.5 21.3 18.3
9/1043 28.7 31.5 30.0 3/24/84 18.5 22.9 20.1
9/17/83 26,1 31.6 28.3 3/31/84 16.2 22.5 19.3

9/24/83 23.7 28.7 26.3 4/ 7/84 17.0 20.7 18.8

10/ 143 23.0 26.5 24.4 4/14e84 18.8 23.4 20.6
10/ 8/83 24.4 27.4 26.1 4/21/84 17.4 24.4 19.7

10/15/83 24.5 27.5 25.9 4/28/84 20.3 26.2 22.6
10/22 83 24.6 27.2 25.5 5/ 544 24.0 28.0 25.6
10'2943 18.2 26.7 21.6 5/12/84 24.4 29.7 26.2
11/ 5/83 19.4 22.4 20.6 5/19/84 22.4 29.6 25.5
11/12/83 15.5 21.6 19.3 5/26/84 23.4 8.1 26.3
11/19 83 14.8 19.0 16.3 6/ 2/84 22.1 29.4 25.3
11/26/83 15.2 20.1 17.0 6/ 9/84 23.8 28.9 26.6
12/ 3/83 15.7 20.3 17.4 6/16/84 26.3 24.7 27.7
12/10 83 16.0 22.6 18.2 6/23/84 26.0 29.3 27.4
12/1743 15.4 18.9 16.9 6/30/84
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FLORIDA POWER CORPORATION
CRYSTAL RIVER 316 STUDIES

h TIEFt10GPAtH EATA
b DEGFEES C
lo.

STATION: 25B

LEEK HINirm t1AXIltki AVEFAGE LEEK T11Nitt.51 TIAXilm AVEFAGE
ENDItG WI UE - UR tE URLUE EtOltG UALUE W4.UE VALUE

~~

6/11/83 12/24/93 13.6 18.7 16.3-
6/18/83 25.1 27.3 26.4 12/31/83 10.0 12.9 10.7
6/25/83 26.5 28.5 27.4 1/ 7/84 10.0 12.9 10.8
7/ 2/83 '27.4 29.5 28.6 1/14/84 11.2 13.7 12.2
7/ 9/83 28.6 30.2 29.3 1/21/84 10.0 14.9 12.5
7/16/83 1/28/84 10.0 15.5 12.2
7/23eB3 2/ 4/94 11.7 15.8 13.7
7/30/83 2/11/04~ 10.0 14.6 12.1
8/ 6/83 2/18/94 13.2 19.0 16.1
8/13/83 29.4 30.9 30.3 2/25/94 16.4 20.0 18.2
8/20/83 29.1 32.6 30.5 3/ 3/84 10.0 17.2 13.1
8/27/83 29.5 32.6 31.3 3/10/84 13.0 16.6 14.8
9/ 3/83 28.5 32.6 30.8 3/17/84 14.4 20.2- 17.3
9/10/83 28.4 31.2 30.0 3/24/94 18.3 22.1 19.8
9/17/83 27.1 31.2 29.0 3/31/84 15.9 20.7 19.0
9/24/83 24.1 29.4 27.1 4/ 7/84 17.0 19.5 18.4
10/ 1/83 21.1 25.1 22.4 4/14/04 18.5 22.8 20.3
10/ 8/83 21.6 '24.5 23.5 4/2144 *7.9 22.6 20.0
10/15/83 22.3 24.9 23.7 4/28/94 20.7 25.5 22.7
10/22/83 21.9 23.9 22.7 5/ 5/84 24.7- 27.7 25.9-
10/29e83 20.8 24.6 22.2 5/1244 24.4 29.4 26.6
11/ 5/83 21.3 23.4 22.1 5/1944 22.9- 28.4 25.6
11/12/83 17.2 23.2 21..e 5/26/84 23.4 28.5 26.0
11/1943 16.2 20.3 17 9 6/ 244 22.4 28.5 25.5

y 11'/26/83 17.5 21.0 18.8 6/ 9/84 23.7 28.4 26.3
12/ 3/83 15.0 19.8 17.4 6/16/84 26.8 28.6 2'7.7
12/10/83 14.4 19.4 16.2 6/2344
12/17/83 13.8 16.6 14.8 6/3044

.

.
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FLORIDA POWEP COFPDFATICtt
CRYSTAL PlVER 316 STUDIES

( THEFT 10GPAPH ECTADEGFEES C

w
STATIOtl e ESS

WEEK tiltilt u l f1AXITU1 AVEPAGE WEEK T11t11t U 1 t1RXItU1 AVERAGE
B4DItG VALUE VALUE UALUE BIDITG VALUE VALUE VALUE

6/11/83 12/24/83 -15.3 17.5 16.2
6/18/83 12'3143 10.0 12.1 10.3
6/2543 1/ 7/84 10.0 13.6 10.6
7/ 2/83 1/1444 10.4 13.3 1'1. 7
7/ 9/83 1/21/84 10.4 15.9 13.0
7/16/83 1/28/84 10.2 17.4 14.2
7/23/83 2/ 4/84 13.3 17.3 15.3
7/30/83 2/11/84 11.4 17.6 14.3
8/ 6/83 2/1844 14.9 19.8 17.2
8/13/83 28.6 30.0 29.3 2/2544 17.2 21.4 19.1
8/20/83 27.1 32.8 30.0 3/ 3/84 10.0 18.6 14.2
8/27/83 28.6 32.2 30.7 3/10/84 13.9 17.5 15.8
9/ 3/83 27.8 32,1 30,1 3/17/84 15.0 20.1 17.1
9/10/83 27.6 31.0 29.5 3G4'84 17.1 21.2 19.0
9/1743 26.7 31.1 28.4 3/31/84 15.0 20.5 18.2

4
9/24/83 23.2 28.5 26.3 4/ 744 15.8 18.7 17.5
10/ 1/83 21.6 28.3 23.9 4/14/84 17.6 23.8 20.6
10/ 8/83 24.3 28.6 25.5 4/21/84 19.3 24.4 21.3
10/1543 23.5 28.0 25.5 4/28/84 21.7 27.1 24.2
10'22/83 23.1 26.0 24.2 5/ 5/84 25.9 20.7 27.2
10/29/83 23.6 24.5 24.1 5/12/84 25.7 31.0 28.0
11/ 5/83 5/19/84 21.6 29.7 26.0
11/12/83 5/26/84 22.5 28.0 25.7
11/19 43 6/ 2/84 21.5 27.4 24.8
11/26/83 6/ 9/84 23.1 27.9 26.0
12/ 3/83 16.9 19.2 17.8 6/16/84 26.2 28.0 26.9
12/10/83 16.4 21.1 18.4 6/23/84
12/17/83 15.9 19.O 17.1 6/30/84

.
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FLORIDA FUER CORPDFnTION ~ ~

CRYSTAL RIUER 316 STUDIES.

.h TEPr10GFAPH DATA
1.,4 DESREES C .

g.
STATION: 26B

tJEEK HINIMUN MAXItui AVEPAGE WEK t11NIlut t1AXIt1Jti AVEFAGE
B4DItG UFLUE VALUE VALUE BeltG VALUE VALUE. VALUE,

6/11/83 . 12/24/83 10.5 17.4 14.0
6/1843 25.9 27.4 26.7 12/31/83 10.0 10.1 10.0
6/25/83 26.3 28.0 27.3. 1/ 7/84 10.0 10.0 10.0
7/ 2/83 27.2- 29.2 28.4 1/14/84 10.0 10.5 10.1
7/ 9/83 27.8 30.7 29.3 1/2144 10.0 15.3 12.2

'

7/16/83 27.7 30.2 28.9 1/28/84 10.0 15.3 13.2
7/23/83 28.9 30.9 29.7 2/ 4/S4 12.9 15.9 14.3
.7<30 83 26.9 ~29.5 28.4 2/11/84 10.5 15.9 12.9
8/ 6/83 26.9 29.5 28.2 2/18/84 14.5 18.8 16.6
8/13/83 28.4 29.9 29.0 2/25/84 17.1 19.9 18.5
8/2043 28.0- 30.0 28.7 3/ 3/84 10.2 17.7 13.7
8/27/83 27.8 30.5 29.6 3/10/84 13.3 16.8 15.3
9/ 3/83 26.9 30.7 29.1 3'1744 14.7 19.7 17.2-
9/10/83 27.0 29.7 28.5 3/2444 18.4 21.8- 19.6
9/1743 25.9 29.8' 27.4 3/31/84 16.4 20.9 19.2
9/24/83 22.8 27.4 25.7- 4/ 744 16.9 19.5 18.3
10/ 1 43' 22.3 25.5 24.3 4/14/84- 18.3 22.1 20.0
10/ 8/83 25.1 27.6 26.6 4/21/84 17.9 22.1 19.8
10/15/83 25.6 27.9 26.9 4/28/84 21.0 24.9 22.6
10/22/83 25.2 26.7 25.8 5/ 5/84 24.3 27.3 25.5
10/29/B3 20.0 26.1 22.9 5/12/84 23.7 28.7 26.2-
11/ 5/83 21.5 22.9 22.1 5/19/84 23.0 27.4, 25.2
11/12/83' 17.7 22.8 20.9 5/26/84 23.7 28.1 26.3
11/19/83 16.5 19.5 17.9 6/ 2/84 22.5 27.9 25.6
11/26/83 17.7 20.8 18.8 6/ 9/84 24.2 28.0 26.4
12/ 3/83 17.6 20. 6 .- 18.8 6/16/84 26.7 28.3 27.6-
12/10/83 17.2 22.4 19.4 6/23/84 26.9 27.8 27.4
12/17 43 16.8 20.1 17.9 6/30/84

.
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FLORIDA POLLER COPPOFATIOr4 +

CRYSTrt. PIVER 316 STUDIES
THEFfOGPAPH DATA

* DEGREES C
~

STATIOtU 26S

81EEK NIrift1Ut1 t1AXIttti AVEPAGE IJEEK t11 tilt 1Ut1 t1AXIttti AVEFAGE
ENDItG Vft.UE VALUE VALUE Et4Dit G UALUE VALUE VALUE

w

6/11/83 12/24/83 13.3 17.3 16.1
6/18/83 25.6 28.5 26.8: 12/31/83 10.0 12.9 10.6
6/25/83 26.8 28.6 2'7.6 1/ 7/84 10.0 12.7 10.7
7/ 2/83 27.6 30.2 28.9 1/14/84 '10.9 13.4 11.9
7/ 9/83 27.1 30.9 29.5 1/21/84 10.0 15.0 12.5
7/16/83 27.5 31.0 29.1 1/28/84 10.0 15.8 13.1
7/23/83 29.3 31.5 30.1 2/ 4/84 12.3 15.9 14.2
7/30/83 27.2 29.7 28.7 2/11/84 10.2 16.6 12.9
8/ 6/83 26.9 30.3 28.3 2/18/84 14.5 23.0 17.0
8/13/83 27.9 29.8 28.8 2/25/84 17.2 20.2 18.6
8/20/83 27.7 30.7 29.1 3/ 3/84 10.0 17.9 14.0
8/27/83 27.9 31.0 29.7 3/10/84 13.6 17.3 15.6
9/ 3/83 27.1 30.9 29.2 3/17/84 14.8 20.6 17.7
9/10/83 26.8 30.1 28.7 3/2444 18.4 21.8 19.9
9/17/83 25.4 29.9 27.5 3/31/84 16.7 21.2 19.5 (9/24/83 22.6 27.7 25.7 4/ 7/84 17.2 20.0 18.8

'

10/ 1/83 22.4 25.3 23.7 4/14/84 17.6 21.9 20.0
10/ 843 24.0 26.9 25.7 4/2144 17.2 21.8 19.2
10/15/83 23.8 27.2 25.8 4/28/84 19.9 24.2 21.8
10/22/83 24.1 25.8 24.8 5/ 5/84 23.6 26.7 24.7
10/2943 17.7 25.2 21.1 5/12/84 22.6 28.7 25.4
11/ 5/83 19,4 21.4 20.1 5/19/84 23,1 27.6 24.8
11/12/83 15.3 20.8 18.8 5/2644 23.7 28.5 26.3
11/19/8') 14.0 18.4 15.9 6/ 2/84 22.0 28.0 25.3
11/26/83 15.0 19.0 16.8 6/ 9 44 23,7 28.3 26.2
12/ 343 15.7 19.1 17,6 6/16/84 26.5 28.1 27.3
12/10/83 16.7 22.4 19.0 6/23/84 2G.7 27.9 27.3
12/17/83 16.3 19.8 17.4 6/30/84

.
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FLORIDA' POWER' CORPORATION. .-
J-

CRWTAL RIVER 316 STUDIES' P'E A
TIERl10GRAFli DATA % 4'

: DEEREES C - '
.

"

h'm
'

,"d- -f y . c.y.

v%- -
'

V,j_ , .. .

- -STATION: 27- d.

. . . . .<

WEEK ' MllittilM t1AXIt1UM AVEPAGE 4 5EK' MINit1UN : t1AXit1Ut1 AVEPAGE
ENDING. -UALUE .VALUE cVALUE DeIiG UALUE VALUE VALUE

.< :,.
4'~6/11/83 .12/24/83- C 13.9 17,1. 16.2'

6/18/83 25.4. 28.4- ~27.2 T'
-

6/2543 27.1 -29.1 28.1.
'

12/31/83 10.0 13.5 10.3
:1/ 7/84 10.0 11.5 10.2

:7/ 2/83 28.3= 30.3 29.2, 1/14/84 .10.4 12.5 11.4
7/ 9/83 28.7' 30.9 .30.1 1/21/84 11.0 12.6 11.5
7/16/83 28.7 30.6 29.7 :1/28/84 ' ' :s
.7/23/83 29.8 30.9 ~30.3 .2r 4/84 ,

'7/30/83 28.1- 30.2- 29.1 2/11/84
8/ 6/83 27.7' .29.4 28.6 2/18/84. <

8/13/83- .28.8' 30.5 .29.5 :2/25/84 6
--

8'2043 L28.5 ' 30. 8 - 29.1. -3/ 3/84 13.0 ~13.3- 13.2,

8/27/83 :28.9- '31.4 30.4 3/10/84 12.7 '16.2- 14.6
'

9/:3/83, 28.0: 30.6- 29.6 3/1744' 14.4> 19.8 16.8
'9/1043 27.9 30.7 29.3 -

'3/3144 16.5 20.8' 19.0
3/24/84 18.7 21.7' 19.6 -'

9/17/83 27.0 30.6' 28.2
9/24/83- 23.7 27.7 .26.3 4/ 7/84 17.2 19.6- 18.4^

10/ 1/83 i 22.2 '24.3- -23.0~ 4/14/84 18.6 21.4 19.8

' 1G '1543 ' 24.4 26.1- 25.2
~ p" .'4/21/84 17.9 21.0 19.4.10e'8/832 23.1 26.0 .24.7 ,

4/28/84 20.6 24.0 21.7 -

10/22/83 23.4 ~24.9 .24.2 5/ 5/84 23.7 26.1 2<.8
10/29/83 18.9' 24.3 21.3 5/1244 23.9 27,4 25.6
11/ 5/83 19.8 .21.1 20.4 5/19e84 24.2 26.9 25.6
11/1243 16.3 -20.7- 19,3 5/26/84
11/19/83 15.3 17.9 16.6 6/ 2/84
11/26/83 16.3- 18.9 17.3 6/'944
12/ 3/83 16.7 18.7. 17.6 6/16/84
12/10/83 ~16.6 21.0 18.4 6/23/84 s

12/17/83 16.1 18.6 .17.2 6/30e84
,
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FLOR!DA FOJER COPPOIMTION
CRYSTAL RIVER 316 STUDIES
THEFT 10GFAFH LOTA-

i" ' DEGREES C
.M
'm

STATIONS 28

(JEEK t11HIML11 t1AXIt111 AVERACE WEEK MINIl1UM t1AXIf1L11 AVEFfGE
ENDitG UALUE VALUE VALUE ENDitG UALUE VALUE VALUE

6/11/83 12/24/83 14.7 18.6 16.6
6/18/83 27.3 28.1 27.6 12/31/83 10.0 15.0 10.8
6/25/83 27.0 29.2 28.0 1/ 7/84 10.0 12.1 10.5
7/ 243 28.6 30.1 29.4 1/14/84 11.7 13.2 12.2
7/ 9/83 29.1 30.7 30.0 1/21/84 11.7 16.1 13.1
7/16/83 1/28'84 10.7 15.4 12.7
7/23/83 30.0 31.5 30.7 2/ 4/84 13.5 16.0 14.7
7/30/83 28.1 30.8 29.5 2/11/84 11.7 15.8 13.3
8/ 6/83 28.2 29.9 28.8 2/18/84 13.7 18.8 16.0
8/13/83 28.6 30.8 29.3 2/2544 17.4 19.9 18.3
8/20/83 28.6 30.6 29.0 3/ 3/84 10.0 17.7 13.6
8/2743 28.9 31.5 30.3 3/10/84 12.9 16.5 14.9
9/ 3/83 27.3 30.4 29.3 3/1744 14.7 19.8 16.4
9/10 433 27.4 30.1 28.9 3/24/84 18.1 21.3 19.0
9/17/83 26.5 30.2 27.9 3/3144 15.8 20.2 18.3 (9/24 413 23.5 27.7 26.1 4/ 744 16.3 18.6 17.6
10/ 1/83 23.1 24.1 23.7 4/14/84 17.8 22.5 20.1
10/ 8/83 4/21/84 18.4 22.3 20.2
10/15/83 4/28/84 21.2 25.2 22.6
10/22/83 5/ 5/84 24.3 27.8 25.8
10/29/83 13.7 24.0 21.3 5/1244 25.0 28.4 26.4
11/ 5/83 19.7 20.4 20.1 5/19/84 23.2 29.0 25.6
11/12/83 5/26/84 23.7 27.1 25.4
11/19e83 6/ 2/84 23.0 27.8 25.3
11/26/83 6/ 9 64 24.0 27.9 26.0
12/ 3 83 12.1 18.1 15.9 6/16/84 26.6 28.8 27.5
12/10/83 15.7 18.9 17.0 6/23/84
12/17/83 14.9 17.2 16.0 6/3044
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FLORIDA POWER CORPORATION-
CRYSTAL RIVER 316 STUDIES

'
m TIERt10 GRAPH DATA
y'DEGPEE5 C
a

STATIONS 229

i

HEEK HINitui NRXIl1JN RVEPAGE WEEK HI NIT U I t1AXIlU1 AVERAGE'
ENDING UALUE VALUE VAlUE EteltG VALUE VALUE VALUE

,

6/11/83 12/24/83 15.1 21.2 17.2
6/18/83 12/31/83 10.0 14.7 10.7
.6 Mv83 1/ 7/04 10.0 13.2 10.8
7/ 2/83 1/1444 11.3 14.7 12.2
'7/ 9/83 28.7- 31.6 30.1 1/21/94 11.2 17.7 13.0
7/16/83 28.8 31.9 29.6 1/28/84 10.0 15.8 12.1.
7/23/83 29.6 31.3 30.2- 2/ 4/84 13.0 16.7 14.6
7/30/83 27.5 30.9 29.0 2/1144 11.2 16.5 12.9
8/ 6/83 27.5 31.0 . 28.6 2/18/84 12.9 20.6 15.9
8/13/83- -28.1 32.1 29.5 2/25/84 16.9 21.1 18.0
8/20/83 28.2 31.3 29.0 3/ 3/84 10.3 18.2 13.7
8/2743 28.8 33.0 30.6. 3/10/84 12.7 17.0 15.0
9/ 3/83 27.4 31.2 29.5. 3/1744 14.6 21.7 16.8
9/1043 27.3 31.8 29.1~ 3/2444 18.2 22.4 19.3
9/17/83 26.1 30.8 27.6- 3/3144 16.5 20.3 18.6

'; 9/2443 23.3 -27.4 25.7 4/ 7/84 16.8 20.8 18.3
10/ 1e83 22.6 25.1 24.1 4/14/84 17.9 22.9 20.1.
10/ B43 -24.4 27.5 26.0 4/2144 18.1 22.3' 19.8
10/15/83 24.7 26.9 26.2 4/28/84 20.6 25.3 22.0 '

i 10/22/83 24.9 26.2 25.3 5/ 5/84 24.0 28.9 25.4
'

10/29/83 21.4 27.7 23.4 5/1244 24.6 28.6 26.0
11/ 543 21.6 -25.2 22.4 5/19/84 25.1 30.1 26.9
11/12/83 18.7 23.2 21.4 5/26/84 23.4 29.7 25.3-

| 11/19/83 17.7 20.3 18.5- 6/ 2/84 24.0 28.9 25.9
' 11/26/83 17.9 21.5 19.2 6/ 9/84 23.5 29.5 26.1
"

12/ 3/83 16.7 20.3 18.3 6/16/84 24.3 29.1 26.3
12/1043 16.6 20.7 18.2 6/23/84
12/1743 16.0 -19.2 17.2 6/30/84-
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FLOPIDA POtJEF COFFOPATIOri
CIWSTAL PIVEP 316 STUDIES
THEFT 10GPAPH DATA
DEGFEES C

m
r STATIOrl 30
t

I
! LJEEK t11tlil1Ut1 t1AXif U1 f*JERf6E LJEEK f11 Nil 1Lt1 t1 AXIL 1Lt1 AVEPAGE

B4DitG VALUE VALUE VALUE B1DIIG UALUE Vfd_UE VALUE'

6/11/83 12/24 83 14.8 1G.8 17.0
6/18/83 27.2 28.7 27.6 12/31/83 10.0' 14.5 10.6
6/25/83 27.1 28.5 27.7 1/ 7/84 10.0 13.1 10.2
7/ 2/83 28.1 29.1 28.6 1/14/84 10.7 1-1. 6 11.7
7/ 9/83 28.3 29.9 29.2 1/21/84 10.9 17.0 12.4
7/16/83 28.0 29.9 23.9 1/28/84 10.0 15.8 11.7
7/23/83 29.3 30.2 29.8 2/ 4/84 12.6 16.7 13.9
7/30/83 27.5 29.4 28.7 2/11/84 11.0 16.2 12.6
8/ 6/83 27.3 29.6 28.3 2/18/84 11.9 19.8 15.9
8/13/83 28.2 30.0 28.9 2/25/84 17.5 20.7 18.5
8/20/83 28.0 30.9 28.9 3/ 3/84 11.0 18.2 14.2
8/27/83 28.6 30.9 30.0 3/10/84 13.5 18.1 15.6
9/ 3/83 26.2 30.6 29.1 3/17/84 14.6 20.4 16.4
9/10/83 27.2 29.8 28.4 3/24/84 17.9 20.8 18.8
9/17/83 26.2 29.5 27.5 3/31/84 16.4 19.8 18.2 4

f9/24/83 23.4 26.5 25.7 4/ 7/84 16.3 18.9 1.7. 7
10/ 1/83 22.6 23.6 23.2 4/14 434 17.6 22.7 20.0
10' 8/83 4/21/84 18.6 22.0 20.1
10/15 83 4/28/84 20.9 24.8 22.2
10/22/83 5/ 5/84 24.2 27.9 25.4
10/29 83 20.9 25.2 22.7 5/12/84 24.7 30.1 25.9
11/ 5e83 21.5 23.8 22.3 5/19/84 20.9 29.7 24.6
11/12/83 18.2 23.4 21.4 5/26/84 21.4 25.2 23.3
11/19/83 17.4 20.5 18.5 6/ 2/84 23.7 25.7 24.2
11/26/83 17.7 22.1 18.7 6/ 9/84
12/ 3/83 17.5 20.0 18.4 6/16/84
12/10/83 17.8 21.3 18.8 6/23/84
12/17/83 16.8 19.6 17.9 6/30/84
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' FLORIDA POWER CORPORATION!
'

'

- CRYSTAL RIVER 316 STUDIES
en -mEst10 GRAPH 1(YTA
g ; DEGREES C-
to

STATION: 31B-

WEEK HINIMLR1- MAXItui AVEPAGE - WEEK MINiflUM ' I4NItH1 AVERAGE
'

ENDitG UA_UE : LM1_UE .' . VALUE -- ENDItG UALUE VALUE VALUE

12/24/83' 15,4- '19.1 16.76/11/83 . .

6/18/83 27,1 28.2 27.6 '12/31/83 10.0 14.9- 10.5
6/25/83 27.3 29.2 23.1- 1/ 7/84 10.0 12.1. 10.1
7/ 2/83' 28.2 29.9 29.1 1/14/84< 10.9 14.4 1'1. 8
7/ 9/83 28.7 30.6 J29.8 1/21/84 11.2 .16.1 12.6
7/16/83 :28.8 30.8 29.4 1/28/84 10.1 16.5 12.3.
7/23/83 29.7 -- 30.7 30.2 2/ 4/84- 13.3 17.0 14.4
7/30/83 -27.9. 30.0. 29.0 2/11/84- 11.4 17.3. 13.0
8/ 6/83- 27.8r 29.1z 28.3 2/18/04 12.9 14.0 13.4
8/13/83 2/25/84
8/20/83 3/ 3/84
8/27/83 3/10/84

3/17/84 14.6 19.4 16.69/ 3/83 .

30.1 29.0 3/24/84 16.7 19.7 18.09/10/83 28.4
9/17/83- 26.4= 29.8 27.7 3/3144 15.4 19.9 17.5

. 9/24/83 23.3 26.9 25.8 4/ 744 15.5 18.2 16.7
10/ 143 21.4 23.8> 22.9- 4/14/84 16.5 20.1 18.4
10/ 8'83 22.2 26.4 24.4' 4721/84 17.1 19.6 18.4
10/15/83 '22.4 26.2 -24.6 4/28/84 19.3 22.9 20.6 i

10/22/83 22.4 25.4 23.5 5/ 5/84 22.2 24.8 23.3
10/29/83 20.4 24.7 22.6 5/1244' 22.8. 26.4 24.2
11/ 5/83 21.2 22.2 21.6 5/19/84 22.1 26.5 24.0
11/12/83 17.7 22.3 20.6 5/26/84 22.6 E.6 24.3
11/19/83 16.7 20.6- 17.8~ 6/ 2/84 22.0' 25.7 24.2
11/26/S3 16.9 20.4 17.7 6/ 9/84 22.9 26.4 24.8
12/ 3/83 17.4 18.8 18.0 6/1644 25.3 27.7 26.1
12/10/83. 17.1 20.6 18.4 6/23/84
12/17/83 16.3 19.4 -17.4 6/30/84
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FLOPIDA POWER COPPOPATION
CRYSTAL FIVER 316 STUDIES
THEFT 10 GRAPH EOTA" DEGFEE3 C

s
STATION: 315

UEEK MINIMLt1 f1AXIt1Lt1 AVERAGE WEEK M!till1JM MAXIt1UM AVEPAGE
B4DitG UALUE VALUE VALUE ENDIfG UALUE VALUE UFLUE

6/11/83 12/2&83 14.0 18.1 16.1
6/18/83 25.9 28.2 26.9 12/3143 10.0 12.3 10.2
6/25/83 26.0 29.6 27.1 1/ 7/84 10.0 12.2 10.2
7/ 2/83 27.2 30.4 28.3 1/14/84 10.0 13.3 11.0
7/ 9/83 27.3 30.5 28.9 1/2144 10.3 15.7 12.3
7/16/83 27.7 30.2 28.7 1/28/84 10.3 16.3 12.7
7/23/83 29.1 30.8 29.7 2/ 4/84 13.3 16.7 14.4
7/30/83 26.4 29.1 28.2 2/11/84 11.5 17.1 13.4
8/ 6/83 2/18/84 13.4 23.2 15.7
8/13/83 2/25/94 17.3 20.5 18.2
8/20/83 3/ 3/84 10.8 18.4 14.1
8/27/83 3/10/84 13.1 18.O 15.3
9/ 3/83 3/17/84 14.8 20.4 17.1
9/10/83 27.7 30.2 28.6 3/24/84 18.7 20.6 19.4
9/17/83 25.4 29.7 27.2 3/3144 17.2 20.9 19.0 ;
9/24/83 22.6 26.6 25.3 4/ 7/84 17.3 19.9 18.4
10/ 1/83 21.6 27.2 23.4 4/14/84 18.5 23.5 20.2
10/ 8'83 24.3 27.0 25.8 4/21/84 18.2 23.1 19.7
10/15/83 24.5 26.4 25.8 4/28/84 20.8 24.9 22.2
10/22/83 24.3 25.2 24.6 5/ 5/84 23.4 26.7 24.8
10/29/83 21.0 25.6 23.6 5/12/84 23.8 27.7 25.5
11/ 5e83 22.1 24.6 22.9 5/19/84 23.4 27.7 25.2
11/12/83 18.6 23.6 21.7 5/26/84 23.8 27.9 25.7
11/19/83 17.2 21.8 18.8 6/ 2/84 23.2 27.2 25.6
11/26/83 18.0 21.9 18.9 6/ 9/84 24.3 29.9 26.6
12/ 3/83 17.6 20.5 18.6 6/16'84 26.9 29.0 27.6
12/10/83 16.8 21.3 18.5 6/23/84
12/17/83 16.3 19.7 17.6 6/30/84
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FLORIDA POWER CORPORATION
CFYSTAL RIVER 316 STUDIES
mERt0 GRAPH DATAm
DEEEEE5 C ,-a

o
SNTION: 32B

WEEK t11NltU1 t1AXIPU1 AVEPFEE WEEK - |11 Nil 1Jti t1AXIt1JM AVERNE
ENDItG UALUE UFLUE VALUE EteltG . VALUE VALUE URLUE

6/11/83 27.0 27.6 27.3- 12/24/83 14.8 17.9 16.8
6/18/83 26.5 27.7 27.2 12/31/83 10.0 14.4 10.5
6/25/83 27.0 29.0 27.9 1/ 7/84 10.0 11.7 10.2
7/ 2/83 28.3 30.2 29.2 1/14/84 11.1 13.0 1'1. 7
7/ 9/83 29.2 30.2 29.8 1/21/04 11.0 15.7 12.5
7/16/83 1/28/84 10.0 15.0 12.0
7/23/83 2/ 4/94 13.2 15.9- 14.2'
7/30/83 2/11/04 11.1 15.5 12.7
8/ 6/83 2/18/84' 12.6 13.9 13.4
8/13/83 28.4 29.8 28.9 2/25/84
8/20/83 28.0 30.1 28.5 3/ 3/84
8/27/83 28,4 30.9 29.7 3/10/84
9/ 3/83 27.3 29.5 28.8 3/17/84
9/10/83 27.2 29.4 28.4- 3/24/84
9/17/83 26.3 29.4 27.6 3/31/84
9/24/83 23.3 26.7 25.7 4/ 7/84
10/ 1/83 22.6 25.4 24.3 4/14/84 19.5 21.7 20.4
10/ 8/83 24.9 27.4 26.3 4/21/84 18.4 21.2 19.8
10/15/83 25.3 27.2 26.6 4/28/84 20.5 23.7 21.7
10/22/83 25.1 26.2 25.7 5/ 5/84 23.3 26.2 24.8
10/29/83 21.1 25.8 23.2 5/12/84 24.8 27.1 25.7
11/ 5/83 21.5 22.8 22.1 5/19/94 23.6 27.8 25.3
11/12/83 18.2 22.7 21.2 5/26/84 24.1 2'7.0 25.5
11/19/83 '17.1 19.5 18.3 6/ 2/94 23.5 27.6 25.6
11/26/83 17.3 20.2 18.3 6/ 9/84 24.2 27.5 26.0
12/ 3/83 17.2 19.0 18.2 6/16/94 26.9' 28.0 27.3
12/10/83 17.3 19.8 18.4 6/23/84
12/17/83 -16.8 18.4 17.5 6/30/04
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FLORIBA POWER CORPORATION
CRYSTAL PlVER 316 STUDIES
THEF110 GRAPH DATA

* DEGREES C
en
to

STATION 325

WEEK tilNINUM MAXIt1Ut1 AVERAGE WEEK NINIi1Lt1 T1AX1t1JN AVEPAGE
ENDItG UALUE VALUE VALUE ENDItG UALUE VALUE VALUE

6/11/83 26.6 27.7 27.2 12/24/83 14.4 18.4 16.6
6/18/83 25.9 28.6 27.1 12/31/83 10.0 14.1 10.5
6/25/83 27.2 29.5 28.0 1/ 7/84 10.0 12.7 10.3
7/ 2/83 28.3 30.6 29.3 1/1444 10.7' 13.1 11.6
7/ 943 29.3 30.7 30.0 1/21/84 10.2 15.1 12.0
7/16/83 1/28/84 10.0 14.8 11.6
7/23/83 2/ 4/84 12.5 15.3 13.6
7/30/83 2/11/84 10.1 14.8 12.2
8/ 6/83 . 2/1844 12.5 18.5 15.1
8/13/83 28.6 30.5 29.4 2/25/84 16.7 19.9 17.6
8/20/83 27.9 32.1 29.3 3/ 3/84 10.0 18.1 13.2
B/27/83 29.1 32.3 30.5 3/10/84 12.1 15.8 14.3
9/ 'F83 27.7 30.4 29.4 3/1744 14.2 15.7 14.7
9/10/83 27.4 30.2 28.9 3/24/84
9/17/83 26.1 30.0 27.9 3/31/84 16.0 20.5 18.2
9/24/83 23.6 27.3 26.1 4/ 7/84 16.5 18.8 17.8
10/ 1/83 22.5 25.6 23.5 4/14/84 17.7 21.1 19.1

| 10/ 8/83 24.0 26.7 25.4 4/21/84 17.2 21.5 18.6
10/15/83 24.1 26.2 25.4 4/28/84 19.5 23.7 20.91

10/22/83 24.0 25.1 24.6 5/ 5/84 22.5 25.4 23.6
10/29/83 19.9 24.7 22.3 5/12/84 23.0 26.8 24.5
11/ 543 20.9 23.2 21.6 5/1944 22.8 26.9 24.5
11/1243 17.4 21.6 20.4 5/26/84 23.4 27.4 25.3
11/1943 16.4 18.6 17.5 6/ 2/84 22.9 27.5 25.2
11/26/83 17.0 19.3 17.7 6/ 9/84 23.8 27.7 25.7
12/ 3/83 17.3 19.3 17.9 6/16/04 26.5 28.0 26.9
12/10/83 16.6 19.6 18.2 6/23/84
12/17/83 16.1 18.1 17.1 6/30/84
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FLORIDA PGJER CORFORATION
CRYSTAL RIVER 316 STUDIES

m THEFT 10 GRAPH dam
DEGREES Cm ,

ao

STATIOrb 33D

WEEK HINIt1#1 t1AXifiki AVEPAGE WEEK HINIt121 t1AXIf1J1 A'JERAGE
ENDItG VALUE VALUE VALUE ENDItG VALUE VALUE VALUE

*

6/11/83 12/24/83 13.7 16.8 15.8
6/18/83 26.1 26.6 26.4 12/31/83 10.0 13.4 10.3
6/25/83 26.1 27.5 26.7 1/ 7/84 10.O 11.4 10,1
7/ 2/83 27.1 28.5 27.9 1/14'84 10.2 12.6 11.3
7/ 9/83 27.3 29.2 28.5 1/21/84 10.0 13.9 11.7
7/16/83 26.9 28.8 28.0 1/28/84 10.0 14.3 11.5
7/23/83 28.0 29.6 28.7 2/ 4/84 12.0 15.0 13.3
7/30/03 26.3 28.7 27.7 2/11/84 10.0 13.8 11.7
8/ 6/83 26,2 27.2 26,6 2/18/84 12.4 18.8 15.8
8/13/83 2/25/84 17.9 19.9 18.8
8/20/83 3/ 3/84 10.2 18.2 14.4
8/27/83 3/10/84 12.7 16.6 15.1
9/ 3/83 3/17/94 15.3 19.0 17.1
9/10/83 29.3 30.6 29.9 3/24/84 18.3 21.1 19.1
9/17/83 27.2 30.7 28.6 3/31/84 16.4 20.2 18.6
9/24/83 24.2 28.5 26.8 4/ 7/84 16.6 18.5 17.9
10/ 1/83 22.7 24.9 23.5 4/14/84 18.0 21.6 19.8
10/ 8/83 23.4 25.9 25.0 4/21/84 18.0 21.7 19.7
10/15/83 24.7 26.4 25.6 4 '?d/84 20.7 23.3 21.6
10/22/83 24.0 25.1 24.5 b/ 5/84 23.3 26.1 24.8
10/29/83 20.1 24.6 22.4 5/12/84 24.2 27.6 25.7
11/ 5/83 21.1 21.9 21.5 5/19/84 23.3 26.4 24.9
11/12/83 17.7 21.7 20.5 5/26/84 23.8 26.5 25.3
11/19/83 16.5 19.0 17.7 6/ 2/84 22.8 27.1 25.2i

11/26/83 17.2 19.6 18.2 6/ 9/84 23.6 27.0 25.5
12/ 3/83 17.4 18.6 18.0 6/16/84 26.5 27.6 27.1
12/10/83 16.7 19.9 18.3 6/23/84 26.6 27.1 26.9
12/17/83 15.9 18.1 17.0 6/30/84
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FLOPIDA FG4EP COFPOPATIOri
CRYSTAL PlVEF 316 STUDIES

[ THEFT 10GPAPH LATADESFEES C

--J
~

STATION: 335

tJEEE |11tilIU1 FRXIlu1 REPAGE ilEEK t11 rill U 1 IRXIf1Ul1 REFfGE
B4Dit G UALUE VALUE VALUE Et1DIIG UALUE VALUE VALUE

6/11 83 12/24/83 13.1 15.9 15.0
6/18/83 27.1 28.5 27.6 12/31/83 10.0 12.6 10.2
6/25/83 27.0- 28.6 27.8 1/ 7/84 10.0 11.5 10.1
7/ 2/83 28.2 30.0 29.1 1/14/84 10.0 11.8 10.6
7/ 9/83 28.6 31.8 30.2 1/21/84 10.0 14.2 11.6
7/16/83 28.4 30.9 29.8 1/28/84 10.0 15.3 11.9
7/23/83 29.8 31.8 30,5 2/ 4/84 12.2 15.0 13.6
7/30/83 27.9 30.2 24.2 2/11/84 10.0 15.1 12.0
8/ 6/83 27.7 29.5 28.2 2/18/84 12.7 17.9 15.3
8/13/83 2/25/84 16.7 19.0 17.6
8/20/83 3/ 3/84 10.0 17.3 13.5
8/27/83 3/10/84 12.5 16.0 14.5
9/ 3/83 3/17/84 14.3 18.2 15.9
9/10/83 28.6 30.2 29.2 3/24/84 17.6 20.7 18.4
9/17/83 25.9 30.5 28.0 3/31/84 15,2 20.3 17.9
9/24e83 23.4 28.5 26.1 4/ 7/84 15.5 18.1 17.2
10/ 1/83 23.0 24.8 23.7 4/14/84 17.3 20.9 19.1
10/ 8/83 24.1 26.8 25.8 4/21/84 17.3 21.7 18.9
10/15e83 24.9 26.8 25.9 4/28/84 19.9 23.4 21.1
10/22/87 24.5 25.6 25.0 5/ 5/84 22.9 24.3 23.5
10/29/83 20.3 25.2 22.6 5/12/84
11/ 5/83 21.1 22.1 21.6 5/19/84 22.5 25.4 23.6
11/12/83 17.8 21.7 20.5 5/26/84 23.0 26.9 24.9
11/19/83 16.3 18.9 17.7 6/ 2/84 22.1 26.6 24.7
11/26/83 17.2 19.9 18.3 6/ 9/84 23.1 26.9 25.2
12/ 3/83 17.8 19.1 18.4 6/16/84 26.0 27.0 26.5
12/10/83 6/23/84 26.0 26.7 26.3
12/17/83 6/30/84
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FLORIDA POWER CORPOPATION
'

CRYSTAL RIVER 316 STUDIES.
- m ' TFEFt10GIMFN DATA

. DEGREES C,m

.@
STATILYis 34

~

HEEL MININLtl t1AXIttki AVEPAGE HEEK . MIN!!1ff MXITU1 ' AVEPAGE
BIDITE VALUE WLUE VALUE ENDIIG - VALUE VALUE- VALUE

6'11/83 12/24/83- 13.6 16.0 15.0
6/18/83 26.8 27.9 27.1 12/31/83 10.0 13.3 10.2-
6/25/83 27.0 28.2 27.5 1/ 7/84 10.0 10.1 10.0
7/ 2/83 27.8 29.3 28.6 1/14/84 10.0 11.5 10.4
7/ 9/83 28.7 30.2 29.4 1/21/84 10.0 12.6- 10.8
7/16/83 28.8' -29.7 29.2 1/28/84 10.0- 12.9- 10.6
7 23/83 29.0 30.1 29.6. 2/ 4/84 11.3 13.4 12.3
7/30/83 27.9 29.7 28.8' 2/11/84 10.0 12.6 10.8
8/ 6/83 27.4 28.7 28.0 2/18/84 11.0 16.3 13.5
'8/13e83 28.2 .29.4 28.7 2/25/94 15.0 17.4 16.2
8/20/83 28.0 29.4 28.3 3/ 3/84 10.0 15.8 12.4
8/27/83 28.9 30.8 '29.9 3/10/84 11.0 -14.2 13.0
9/ 3/83 28.9 ' 29. 6 - 29.3 3/17/84 13.0 18.9 15.7
9/10/83 3/24/94 18.3 21.1 19.0
9/17/83 25.4 26.3 26.0 3/31/94 16.5 20.2 18.6
-9/24/83 22.8 26.1 25.1 4/ 7/84 17.2 18.7 18.0
10/ 1/83 21.9 23.3 22.9 4/14/84 17.9 20.2 18.7
10/ 8/83 4/21/84 17.3 20.1 18.8
10/15/83 4/28/94 19.5 22.3 20.5
10/22/83 5/ 5/84 22.2 24.6 23.5
10/29/83 20.7' 22.0 20.9 5/12/94 23.7 25.9 24.6
11/ 5/83 20.8 21.5 ' 1. 2 5/19/84 23.5 26.6 24.8d
11/12/83 17.7 21.3 2e.1 5/26/84 24.4 26.3 25.2
11/19/83 .16.4 '18.5 17.4 6/ 2/84 24.0 27.2 25.6
11/26/83 16.6 18.6 17.6 6/ 9/84 24.3 26.7 25.5
12/ 3/83 15.6 18.1 16.6 6/16/94 26.4 27.6 27.2
12/10/83 15.1 17.8 16.4 6/23/84 27.0 27.4 27.2
12/17/83 14.4 16.1 15.3 6/30/94
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FLORIDA POWEP CCPPOPATION-
CPYSTAL PIUEP 316 S'IUDIES
THEFT 10GPAfti LATA* DEGPEE5 Ccn

m
STATIOrb 35

UEEY t11ttitui t w itui AVEPAGE WEEY f11NifU1 t1AXIlU1 AVEPAGE
ENDitG UrtUE VALUE VALUE ENDitG VftuE VALUE VALUE

6/11/83 12/24/83 12.2 16.2 14.4
6/18'83 26.5 27.5 26.9 12/3143 10.0 12.0 10.1
6/25/83 26.4 28.1 27.1 1/ 7/84 10.0 10.0 10.0
7/ 2/83 27.5 29.2 28.3 1/14/84 10.0 10.5 10.0
7/ 9/83 28.1 30.0 29.2 1/21/84 10.0 13.9 11.4
7/16/83 28.4 29.4 28.9 1/28/84 10.0 14.1 11.4
7/23/83 28.7 29.9 29.1 2/ 4/84 12.7 14.7 13.5
7/30/83 26 * 29.0 27.6 2/11/84 10.5 14.2 12.1
8/ 6 83 25 27.5 26.3 2/18''84 12.2 18.1 15.1
8/13/83 2/25/84 16.9 19.4 17.9
8/20'83 3/ 3/84 10.0 17.6 13.7
8/27/83 3/10/84 12. ~7 16.1 14.7
9/ 3/83 3/1744 14.8 15.3 15.1
9/10/83 28.6 30.4 29.1 3/24/84
9/17/83 26.5 29.7 27.8 3/3144 16.6 20.9 18.8

I9/24/83 23.4 26.8 26.0 4/ 744 17.4 19.2 18.4
10/ 1/83 22.9 24.4 23.5 4/1444 18.5 21.7 19.8
ice 8/83 23.6 26.5 25.4 4/2144 18.5 21.4 19.8
10/15/83 24.6 26.3 25.7 4/28/84 20.3 24.0 21.6
10/22/83 24.1 25.4 24.7 5/ 5/84 23.6 26.0 24.9
10/29/83 19.8 24.9 21.9 5/12/84 25.0 27.0 25.9
11/ 543 20.2 21.3 20.8 5/1944 24.0 27.2 25.4
11/1243 17.1 20.9 19.6 5/26/84 24.2 26.6 25.5
11/1943 15.9 18.2 17.0 6/ 2/84 23.9 27.3 25.6
11/26/83 16.2 18.2 17.1 6/ 944 24.4 2'7.1 25.8
12/ 3/83 16.8 18.4 17.3 6/16/84 26.7 28.2 27.4
12/10/83 16.6 18.7 17.6 6/2344 27.0 27.6 27.2
12/17/83 15.8 17.6 16.6 6/30/84
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I FLORIDA POWER CORPOPATIOtt
'i CRYSTAL RIVER 316 STt.0IES

m - . TERT 10GPAPH LGTA.

' |m DEGREES C
,..w

d STATION: 36.

EEK NIrlitLt1 NAXIttti
ENDING UALUE- WILUE ' AVEFAGE

. WEEK HINititt INXIttri AVEFAGE
t#1LUE ENDitlG UALUE. VALUE VALUE

6/11/83 12/24/83 14.5 17.8 15.6 '

6/18e83 26.7 -27.7 27.1 12/31/83 10.0 14.5 10.4
6/c w 26.5 28.1- W. 2 1/-7/84 10.0 10.8 10.0
7/ 2/83 27.8 29.4 28.6 1/14/04 10.0 13.1 11.0
7/ 9/83 28.8 30.3 29.5 1/21/84- 10.6 15.4- 12.0
7/16/83 -27.9 29.8 - 28.9- 1/28/84 10.3 14.6 - 12.0
7/23/83 28.0 31.6 29.6 .2/ 4/04 13.4 15.5 14.2
17/30/83 27.5 31.1 29.0 2/11/84 11.6 15.5 12.9
8/ 6/83 27.3 29.0 27.9 2/10/04 12.7 17.5 14.9
8/13/83: 2/25/84 16.7 18.8 17.7-
8'20/83 3/ 3/84 11.2 17.5 14.1 -

8/27/83 3/10/84 13.0 17.3 15.0
9/ 3/83 3/17/84 14.8 15.4 15.1
9/10/83 3/24/94
9/17/83 3/31/84
9/24/83 4/ 7/94
10/ 1/83 23.4 24.9 24.0 4/14/84 18.7 21.2 19.8
10/ 8/83 24.1 26.6' -25.6 4/21/84 . 18.3 20.7 19.6
19/15/83 24.8 26.5 25.8 4/28/84 20.5. 23.6 21.8
10/22/83 24.3 25.3 24.9 5/ 5/84 23.3 25.6 24.5
10/29/83 20.4 25.2 22.8 5/12/84 24.7 26.9 25.6 '

11/ 5/83 21.2 22.2 '21.7 5/19/84 23.3 27.1 25.0
11/12/83 18.3 21.9 20.7 5/26/84 23.7 26.5 25.1
11/19/83 17.0 19.0 18.2 6/ 2/84 23.5 2G.9 25.3-
11/26/83 17.4 19.5 10.2 6/ 9/84 24.0 27.2 25.6
12/ 3/83 15.3 18.6 16.8 6/16/84 26.5 28.0 27.212/10/G3 15.2 18.1' 16.4 6/23/84 26.8 2'7.1 26.9
12/17/83 14.4 16.8 15.5 6/30/84
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FLORIDA F10ER CORPOPATION
CINSTAL RIVER 316 STUDIES
THEF110GPAPH IATA*

j? DEGREES C

to

STATION: 37B

WEEK MINItU1 t1AXItU1 RJEPAGE WEEK t11t4ItU1 t1AXIlU1 RJEFAGE
ENDIiG UALUE UR_UE VALUE ENDIIG t#LUE tXLUE VALUE

6/1143 12/24 43 16.3 16.7 16.4
6/18/83 26.9 27.5 27.2 12/31/83
6/25/83 27.0 28.2 27.4 1/ 7/84
7/ 2/83 28.0 29.6 28.8 1/14/84 11.1 12.6 11.5
7/ 9/83 28.7 30.1 29.5 1/21/84 10.0 12.6 11.2
7/16/83 28.9 29.4 29.1 1/2 M 4 10.0 12.9 10.6
7/23/83 28.9 30.1 29.5 2/ 444 11.4 13.4 12.4
7/3043 27.1 29.4 28.6 2/1144 10.0 12.9 11.1
B' 6/83 27.5 29.1 28.1 2/18/84 11,2 17.3 14.6
8/13/83 28.4 29.9 29.0 2/25/84 16.6 18.7 17.4
B'20/83 28.0 29.7 28.4 3/ 3/84 10.3 17.2 13.7
8/27/83 28.8 30.9 24.8 3/10/84 12.2 15.5 14.3
9/ 3/83 27.7 29.8 28.8 3/17/84 14.6 19.2 16.4
9/10/83 27.6 29.2 28.4 3/24/84 18.4 21.0 19.1
9'1743 26.1 28.9 27.3 3/31/84 16.6 20.3 18.7
9/24/83 23.1 26.6 25.7 4/ 744 17.2 19.0 18.2
10/ 1/83 22.2 23.9 22.9 4/14/84 17.2 20.1 18.6
10/ 8/83 22.6 25.3 24.3 4/2144 17.7 20.0 19.0
10/15/83 24.1 25.4 24.7 4/28/84 19.7 23.0 21.-1
10/22/83 23.3 24.3 23.9 5/ 5/84 22.5 25.2 24.0
10/29 83 20.8 24.9 22.7 5/12/84 23.8 26.5 25.0
11/ 543 21.6 22.7 22.0 5/19/84 23.9 25.8 24.9
11/1243 18.6 22.2 20.9 5/26/84
11/19/83 17.0 19.3 18.3 6/ 244
11/26/83 17.4 19.3 18.3 6/ 9/84
12/ 3/83 17.1 18.9 17.8 6/1644
12/10/83 16.7 19.2 17.8 6/23/84
12/17/83 16.2 17.6 17.0 6/30/84
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FLORIER PCEER CORPOFATION

} CIhsTAL RIUER 316 STUDIES
- m .TmmMaspsvu ram
IA DEEiREES Ciro.

STATION: TIS

MEK tilNIr m NR<Ir m AVERAGE EEK HINIlm (1AMilm AVERAGE
EPOltG t#LUE VALUE VALUE EteltE IMLUE VALUE VALUE

6/11/83 12'24/83 15.3 16.3 15.8
6/18/83 26.1 28.3 26.7 12/31/83
6/25/83 26.2 27.7 26.9 1/ 7/84
7/ 2/83 27.1 29.4 28.3 1/14/84 11.2 12.8 11.7
7/ 9/83 28.2 31.6 29.4 1/21/94 10.5 13.E 12.2
7/16/83 28.3 30.2 29.0 1/28/84 10.0 16.2 12.4
7/23433 29.1 30.5 29.7 2/ 4/04 12.8 15.2 13.9
7/30/83 27.8 29.6 28.8 2/11/84 10.6 16.1 12.9
8/ 6/83 27.6 28.5 27.8 2/18/04 11.8 15.7 13.6
EV13413 2/2*V84 14.5 17.5 15.5

-8/20133 3/ 3/04 10.0 15.7 12.0
B/27/83 3/10/84- 10.5 14.3 12.5
9/ 3/83 3/17/94 12.7 18.8 16.1
9/10/83 3/24/84 17.8 21.3 18.7
9/17/83 3/31/84 16.1 20.0 18.3
9/24/83 4/ 7/84 16.3 18.3 17.6
10/ 1/83 22.5 '25.1 23.3 4/14/84 16.5 19.4 17.7
10/ 8'83 23.5 26.2 25.3 4/21/84 15.9 19.5 17.3
10/15/83 24.3 26.0 25.4 4/2B'84 18.2 21.8 19.6
10/22/83 24.1 25.6 24.7 5/ 5/84 20.9 23.7 22.2
10/29/83 20.4 25.1 22.8 5'12/94 20.8 24.8 23.2
11/ 54I3 21.0 22.9 21.8 5/19/84 21.9 24.0 23.0
11/12/83 18.3 21.9 20.8 5/2EV B4
11/19/83 16.7 19.2 18.1 6/ 2/04
11/26/83 17.5 19.4 18.3 6/ 9'84
12/ 3/83 17.3 19.2 18.1 6/16/84
12/10/83 15.7 19.6 17.5 6/23/84
12/17/83 15.6 17.9 16.5 6/30/84

.



m- ,

FLOF!IG FOLJEF COFF0FATIOr;
CFv5TAL RIVEP 316 STUDIES

f" THEFT 1DGFAFH EATADEGFEES C
cn
I. *

STATION: 388j

rJEEE filNIt1LI1 !1AXIIU1 AVEFf6E LJEEK tilIIIt1Ut1 imIt1Ut1 AVEFfv3E
DOltG ' RUE UALUE LRUE ETOIrG tXLUE VALUE tXLUE.

6/11 83 12/24e83 15.1 16.8 16.3
6/18/83 12/31/83 10.0 14.0 10.6
6/25/83 1/ 7/84 10.0 10.3 10.0
7e 2/83 1/14/94 10.1 12.3 11.1
7/ 9/83 28.9 30.3 29.7 1/21/84 11.0 13.9 12.0
7/16/83 29.0 30.7 29.7 1/28'84 10.4 14.1 12.0
7/23/83 30.0 31.0 30.4 2/ 4/94 12.9 15.1 13.7
7/30 83 28.5 30.5 29.6 2/11 B4 11.3 14.6 12.7
8/ 6'83 28.0 29.2 28.6 2/18/84 12.7 17.4 15.0
8/13/83 28.5 29.6 29.0 2/25/84 16.7 18.7 17.8
8/20 83 28.1 30.1 28.6 3/ 3/84 10.5 1~7. 9 14.2
8/27/83 28.9 30.7 29.9 3/10/84 12.9 16.0 14.8
9/ 3/83 27.9 29.7 28.9 3/17/84 13.2 16.0 14.7
9/10/83 27.7 29.8 23.7 3/24/84 16.3 18.0 16.8
9/17'B3 26.5 29.4 27.7 3/31/84 14.4 17.9 16.4
9/24e83 23.8 27.0 26.1 4/ 7/84 14.9 16.7 15.9
10/ 1/83 22.9 25.4 24.0 4/14/84 16.0 21.5 19.5
10/ 8."83 23.9 26.1 25.4 4/21/84 18.9 21.0 20.1
10/15e83 24.4 26.0 25.6 4/28/84 20.8 23.5 21.8
10/22/83 24.2 25.0 24.6 5/ 5/84 23.5 25.7 24.7
10/29<83 21.5 25.9 23.3 5/12/84 24.8 27.0 25.8
11/ 5/83 22.1 23.0 22.5 5/19/84 23.3 26.7 24.9
11/12/83 -8.9 22.7 21.4 5/26/84 23.5 26.2 24.9
11/19/83 17.5 19.6 18.7 6/ 2/84 23.6 26.2 ES.1
11 6 83 17.9 19.8 18.7 6/ 9/84 23.9 26.5 25.2
12/ 3/83 16.7 19.2 1*?. 9 6/16/84 e6.0 27.5 26.8
12/10/83 16.2 18.7 17.5 6/23/84 26.3 26.9 26.5
12/17e83 15.4 17.1 16.4 6/30/84
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FLNIDA PGER CORPWATICH
CRYSTFL RIVER 316 STUDIES

m ' TEllr0BRAPH DATR
|m DEBREES C
IO

STATICN: 385

LEEK - NINittM tWWitt.M AVEPAGE LEEK tilHir1JI TRXItt21 FWJEPAGE
DeltE UfLUE UFLLE UfLt.E EteltG UFLUE UFLUE vat _UE

6/11/83 12/24/83 14.3 16.4 15.7-
6/18/83 27.5 28.3 27.9 12/31/83 10.0 13.9 10.6
5/25/83 27.6 29.1- 28.2 -1/ 7/84 10.0 10.6' 10.0
7/ 2/83 28.6 30.7. 29.5 1/14/94 10.2 11.9 10.9
7/ 9/83 29.1 31.0 30.2 1/21/94 10.8 13.7- 12.1
.7/16/83 29.4 30.8 30.1 1/28/94 10.4 14.4- 12.3.
7/23/83 30.0 '31.4 '30.6 2/ 4/84' 13.5 15.3 14.2
7/30/83- 28.4 30.5 29.6 2/11/94- 11.5 15.0 13.1
8/ 6/83 28.0 29.6 28.8 2/18/94 13.3' 18.0 15.5
8/13e83 28.8 30.1. 29.3 2/25/94 17.3 19.1 18.1
8/20/83 28.1 30.6 29.0 3/ 3/84 11.6 18.0 14.0
8 27/83' 29.2 31.2. 30.3 - 3/10/94 13.6 16.3 15.3
9/ 3 83 28.1 30.0 -29.3 3/17/94 14.6 18.5 16.1
9/10/83 27.9 29.9 29.0 3/24/04 17.8 19.7 18.6
9/17/83 26.1 30.1 27.8 3/31/94 16.3 19.6 18.3-
9/24/83 -23.6 27.1 26.1 4/ 7/84 16.6 18.5 17.7
10/ 1/83 22.1 24.3- 23.0 4/14/94 17.9 21.7 20.0.

10/ 8/83 '23.1 25.7 24.8 4/21/94 18.8' 21.6 20.2
*

10/15/83 23.6 25.6 25.0 4/28/94 21.0 24.2 22.3
10/22/83 23.2 24.5 24.0 5/ 5/04 23.7 26.1 25.1
10/29/83 20.7 '24,9 22.7 5/12/94 25.2 27.8 26.3
11/ 5/83 21.4 22.4 21.8 5/1S/84 21.8 27.5 24.5
11/12/83 18.3 21.7 20.7 5/26/84 22.2 25.1 23.6
11/19/83 17.1 19.3 18.3 6/ 2/94 21.9 25.0 23.7
11/26/83 17.6 19.3 18.2 6/ 9/94 22.4 25.3 24.0
12/ 3/83 '.6. 5 18.7 17.5 6/16/94 24.6 26.1 25.4
12/10/83 16.2 18.7 17.4 6/23/84 25.0 25.8 25.3
12/17/83 15.6 17.2- 16.4 6/30/94
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M_ORIDA PCUER COFFOPATION
CRYSTAL PIUEP 316 STUDIES
THEF103PAPH LOTA

* DEGFEES C*.m
i STATICru 395

WEEK MINil1Ut1 NAXIttti AVEPAGE WEElr NINIf1UN MAXIltti AVEPAGE
Et4DitG VftUE VALUE VALUE EliDit G UALUE VALUE VALUE

6/11/83 12/24/83 13.4 17.1 15.7
6/18/83 27.2 29.7 28.1 12/31/83 10.0 14.1 10.4
6/25/83 27.1 28.7 28.1 1/ 7/84 10.0 11.0 10.1
7/ 2/83 EG.0 30.9 28.9 1/14/84 10.0 13.0 10.9
7/ 9/83 28.6 30.8 29.7 1/21/84 10.2 13.9 11.7
7/16/83 28.8 31.1 29.8 1/28/84 10.0 15.1 11.7
7/23/83 29.5 31.8 30.5 2/ 4/84 12.7 14.6 13.5
7/30/83 28.1 30.3 29.3 2/11/84 11.0 15.3 12.4
8/ 6/83 28.0 28.7 28.3 2/18/84 12.2 17.2 14.6
8/13'83 2/25/84 16.8 18.5 17.8
8 G0/83 29.2 31.8 30.1 3/ 3/84 11.4 17.9 14.4
847/83 29.3 31.6 30.5 3/10/84 13.3 16.4 15.2
9/ 3/83 27.7 30.7 29.5 3/17/84 15.1 18.9 16.8
9/10/83 27.6 29.9 28.9 3/24/84 18.5 21.1 19.2
9/17/83 26.4 30.1 28.0 3/31/84 16.8 20.2 18.8
9/24/83 23.8 27.5 26.3 4/ 7/84 17.2 19.2 18.3 6

10/ 1/83 22.5 24.9 23.5 4/14/84 18.5 21.1 19.7
10/ 8/83 23.4 26.2 25.1 4/21/84 18.7 22.0 19.8
10/15/83 23.8 26.2 25.2 4/28/84 20.6 23.9 21.9
10/22/83 23.8 25.1 24.4 5/ 5/84 23.3 25.9 24.6
10/29/83 20.3 24.9 22.5 5/12/84 24.4 27.5 25.7
11/ 54L3 21.0 22.0 21.4 5/19/84 23.6 26.6 25.3
11/12/83 18.0 21.4 20.4 5/26/84 23.9 27.3 25.8
11/19/83 16.6 18.9 17.8 6/ 2/84 24.0 27.3 25.8
11/26/83 16.8 19.0 17.8 6/ 9/84 24.4 28.7 26.2
12/ 3<83 16.4 18.3 17.4 6/16/84 26.7 28.3 27.6
12/10/83 15.9 19.2 17.6 6/23/84 2e.9 28.0 27.4
12/17/83 15.5 17.5 16.7 6/30/84
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FLORIIG F0ER COPPOPATICN
-CRYSTf4 RIVER 316 STUDIES.

;m TEFtIOGRAPH EHTA
DESPEES C-m

co

! STAT 10N:.40

EEK NINitui NAXilui AVEPAGE EEK MINitu1 itAXItui AVEPAGE
ENDING UALUE -VALUE VALUE ENDitG UALUE VALUE VALUE

U11/83 12/24/83 13.9 ' 16.0 15.4
6/18/83 26.9 27.6 27.1 12/31/83 10.0 13.6 10.2
6/25/83 26.8 28.5 27.5 1/ 7/84 10.0 10.2 10.0
7/ 2/83 28.2 29.6 28.9 1/14/84 10.0 .11.8 10.0
7/ 9/83 28.9 30.1 29.5 -1/21/84 10.8 13.4 12.0 >

7/16/83 1/28/84 10.0 13.9 11.6
7/23/83 2/ 4/84 12.5 14.7 13.7
7G0/83 2/11/84- 11.1 13.9 12.3

2/18/84 12.5 18.2 15.78e 6/83
.29.0 30.6 29.6- 2/25/84 17.7- 19.4 18.48/13/83

8/20/83 28.6 30.4 29.1 3/ 3/84 10.9 '18.0 14.5
EV27/83 29.2 31.2 30.3 3/10/84- 12.9 16.7 15.4
9/ 3/83 29.4 30.5 29.9- 3/17/84 14.9 18.7 16.1
9/10/83 3/24/84 17.9 20.4 18.7
9/17/83 3/31/84 16.2 19.5 19.3
9/24/83- 23.7 27.6 25.9 4/ 7/84 16.5 18.5 17.6
10/ 1/83 23.4 24.4 ' 24.0 4/14/04 17.9 21.3 19.8
10/ 8/83 4/21/84 18.4 21.1 19.9
10/15/83 4/20/04 20.8 23.8 22.0
10/22/83 24.7 25.6 25.2 5/ 5/94 23.4 25.7 24.7
10/29/83 19.8 25.4 22.3 5/12/84 23.7 27.1 25.5
11/ 5/83 20.4 21.5 20.9 5/19/84 23.9 26.6 25.0
11/12/83 17.5 21.2 19.9 5/26/84 24.1 26.8 25.5
11/19/83 15.8 18.3 17.1 6/ 2/94- 23.6 27.3 25.7
11/26/83 16.4 18.7 17.5 6/ 9/84 24.1 26.7 25.5
12/ 3/83 16.0 18.0 17.1 6/16/84 26.2 27.5 27.1
12/10/83 14.7 19.0 17.0 6/23/84 27.1 27.5 27.3
12/17/83 14.9 16.6- 15.8 6/30/84
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FLOPIDA FOJEP COFFOPATION
CPYSTAL PIVEP 316 STUDIES
THEFT 10GPAPH EATA

* DEGFEES C
P. '

N
STATIOris 41

UEEE f1lttit u i t1AXIf1Ut1 AJERAGE UEEK f1Irlit U 1 t1AXITU1 RJEFTEE
EtID1tG 'JLUE WLUE VALUE EtiDIlG UALUE VALUE VALUE

6/11/83 12/24/83 13.7 16.6 15.4
6/18'83 27.1 27.5 27.3 12/31/83 10.0 13.3 10.2
6/25/83 26.9 28.9 27.7 1/ 7/84 10.0 10.8 10.0
7/ 2eB3 27.8 30.2 28.9 1/14/84 10.0 13.1 10.8
7/ 9 G3 28.2 30.9 29.6 1/21/84 10.3 15.1 12.4
7/16/83 28.2 30.4 29.1 1/28/84 10.5 15.8 12.9
7e23 83 28.9 30.7 29.7 2/ 4/84 13.1 16.3 14.7
7.'30 83 27.0 29.8 28.5 2/11/84 11.9 15.4 13.2
8/ 6/83 27.3 29.4 28.2 2/18/B4 13.8 16.1 14.8
8/13-83 27.8 29.8 28.7 2/25/84
8/20 83 27.8 31.0 28.7 3/ 3 84
8/27/83 27.8 31.4 29.7 3/10/84
9/ 3'83 28.6 30.1 29.2 3/1744 15.2 19.6 16.9
9/10 83 3/24/84 17.8 21.2 19.1 ,

9/17/83 3/31/84 15.2 20.3 18.5
9/2443 4/744 16.1 18.8 17.7
10/ 1/83 22.2 23.4 22.6 4/14'84 18.0 22.5 19.8

-- 10' 8 83 22.7 25.2 24.2 4/2144 17.4 21.2 19.4
10/15/83 23.8 25.1 24.4 4/28/84 20.4 24.4 21.9
10/22e83 22.5 24.3 23.4 5/ 5/84 23.6 25.2 24.5
10 29'83 19.8 23.8 21.7 5/12/84 22.7 26.5 25.0
11/ 5/83 20.4 21.9 21.2 5/19/84 23.0 26.1 24.7
11/12 83 20.0 22.0 20.8 5/26/84 24.0 27.4 26.0
11/19/83 16.7 21.1 18.1 6/ 2/84 22.9 27.8 25.6
11/26/83 15.5 17.7 16.9 6/ 9/84 23.8 27.5 26.2
12/ 3 83 16.6 19.6 18.0 6/16/84 27.0 28.7 27.8
12/10'83 15.5 20.7 17.9 6/23/84 27.7 28.0 27.8
12'17/83 15.2 17.9 16.4 6/30/84
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F1.OP!In FOWER COPPDFnTION
CINSTAL RIUER 316 STUDIES,

'un TERT 10rdlAPH DATA
DEGREES C ,

vi
aan

STATICH: 42

EEK MINIt1J1 NAXIttJ1 AVEPAGE EEK HINittJ1 tWNittJ1 fWKPAGE
BOllG UALUE WLUE -(NLUE. EtelNG LALUE VALUE VALUE

12/24 83 11.7 22.1 15.86/11/83' .

28.9 . 27.3 12/31/83 10.0 13.4 10.56/18e83 25.5
6/25/83 26.1 29.2 27.4 .1/.7/84 10.0 11.0 10.1
7/ 2/83 27.2 31.4 28.8 1/14/84 10.0 12.8 11.0
7/ 9/83 24.4 32.0 29.0 1/21/84 10.5 15.7 12.5
7/16 33 25.0 31.8 28.5 1/28/84 10.0 16.9 13.9
7/23 83 .27.1 32.0 29.5 2/ 4/84 11.1 17.5 14.8
7/30.83 25.3 29.8 27.9 2/11/84 10.0 15.9 13.2
8/.6 83 25.0 31.7- 28.0 2/18/84 13.7 22.2 17.3
8/13<83- 25.9 29.5 27.5 2/25/94 16.6 25.2 19.3
82083 25.0 31.4 28.6 3/ 3/84 10.0 19.2 14.6
8/27/83 25.3 31.6 28.9 3/10/84 12.7 19.1 16.7
9/ 3/83 26.9 31.5 28.8 3/17/94 13.3 20.6 17.7
9/10e83 25.6 30.9 28.2 3/24/84 17.0 21.3 19.2
9/17/83 25.1 32.1 27.8 3/31/84 14.7 21.9 18.5
9/24/83 22.7 27.6 25.5 4/ 7/84 15.4 19.4 17.9
10/ 1/83 22.3 30.8 24.7 4/14/84 17.2 23.5 20.5
10/ 8/e3 24.5 27.4 25.7 4/21/84 17.3 23.0 20.1
10/15 33 24.3 28.4 26.3 4/28/84 19.2 25.9 23.2
10/22eS3 22.9 25.7 24.6 5/ 5/84 23.0 27.1 25.6
10/29e83 20.0 25.9 23.0 5/12/84 20.7 29.3 25.6
11/ 5/93 20.2 23.9 21.6 5/19/84 21.4 28.1 24.9
11/12/83 16.4 22.1 20.1 5/26/84 22.5 29.3 26.0
11/19/83 14.5 19.7 17.3 6/ 2/94 '21.6 27.8 24.7
11/2W 83 16.8 21.5 18.6 6/ 9/94 23.1 28.5 26.1
12/ 3'83 16.2 20.5 ' 18.2 6/16/84 25.7 28.4 27.1
12/10/S3 6/23/84 25.8 27.7 26.6
12/17/83 6/30/84
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F1_OPiro P0tJEF CDFFDPATICt4
CFv5TfL PIVEP 316 STUDIES

- THEFrir33PAFH EATA* DEPEES C
P

.

57'
STATICris 43B

l'EEK Mitillut t1AXItU1 AVEPfEE 11EEK Milllitti 11RXIt U1 ff>EPf6E
EtiDIiG UFCUE I. RUE UALUE El4DIiG UALUE VALUE UfLUE

6/11 83 12/24/83 15.0 16.5 15.8
6/18/83 12/31/83 10.0 14.6 11.0
6/25/83 1/ 7/84 10.0 10.4 10.0
7/ 2/83 1/14/84 10.2 11.6 11.0
7/ 9 43 28.2 30.0 29.3 1/21/84 10.5 12.7 11.3
7/19 83 28.2 29.7 28.9 1/28/84 10.0 13.0 11.0
7/23/83 29.1 30.1 29.6 2/ 4/84 12.3 13.8 13.0
7/30 83 27.5 29.3 23.6 2/11/84 10.7 13.3 11.9
8/ 6 83 27.3 29.3 28.3 2/18.<84 12.2 16.8 14.5
8/13/83 28.2 29.8 28.9 2/25/84 16.3 18.0 17.3
8 20'83 27.9 29.8 28.6 3/ 3 84 10.7 17.4 14.1
8/27/83 28.8 30.6 29.7 3/10'84 12.8 15.9 14.8
9/ 3 83 29.3 29.7 29.5 3/17e84 14.8 15.2 15.0
9/10/83 28.6 30.8 28.9 3/24/84
9/17/83 26.4 29.1 W.7 3/31/84
9/24/83 23.8 26.8 26.0 4/ 7/84
10/ 1/83 21.9 24.4 22.8 4/14/84 20.5 21.8 21.2
10/ 8/83 22.5 24.7 23.9 4/21/84 19.7 21.6 20.7
10/15/83 23.2 24.9 24.2 4/28/84 21.3 24.5 22.5
1& 22/83 22.9 23.7 23.4 5/ 5/84 24.1 26.3 25.5
10/29 83 21.1 24.4 22.5 5/12/84 25.8 28.4 27.0
11/ 5/83 21.3 21.9 21.6 5/19/84 24.2 27.5 25.8
11/12'83 18.3 21.6 20.5 5 26/84 24.3 26.5 25.4
11/19 83 16.8 19.1 18,1 6~ 2/84 24.1 26.8 25.6
11/26<83 17.1 18.5 17.7 6' 9/84 24.4 27.2 25.7
12/ 3-83 16.4 18.2 17.4 6/16/84 26.6 27.9 27.4
12/10/83 16.3 18.5 17.4 6/23/84 U.1 27.4 27.1
12/17/83 15.5 17.0 16.5 6/30/84
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FLORIDA PGER CDFF0FATICH
- - CRYSTf4_ RIVER 316 STUDIES
?m TEFtHiPAFH DATA
!w DEEFEES C .

s
STRTION: 435

LEEK F11HitD1 t w if u i AVEPAGE LEEK MINItut imittJ1 AUERAGE
BeltG UALLE tR.UE URLUE B@ltG UALIK UALUE :VALUE

6/11/83 12/24/83 14.1 16.5 15.5
6/184I3 26.0 27.6 .26.6 12/31/83 10.0 13.7 10.4
6/25/83 26.0 27.5 26.6 1/ 7/94 10.0 10.3 10.0
7/ 2/83 27.0 29.9 27.9 1/14/94 10.0 11.4 10.6
7/ 9/83 .28.0 29.9 28.9 1/21/94 10.0 11.8 10.5
7/16/83 28.0 29.9 29.8 1/28/94 10.0 12.3 10.6
7/23/83 28.8 38.2 29.5 2/ 4/94 11.2 13.0 12.1
7/38/83 27.5 29.4 28.4 2/11/94 10.0 12.6 11.0
8/ 6/83 27.3 28.1 27.6 2/18/94 11.2 16.0 13.7
8/13/83 2/25/84 15.6 17.0 16.5
8/20-83 3/ 3/94 10.0 16.7 13.3
8/27/83 3'104M 12.2 15.8 14.2
9' 3e83 3/17/94 13.9 14.4 14.2
9/10 83 27.8 29.1 28.4 3/24/94
9/17/83 25.8 29.1 27.2 3/31/94
9/24/83 22.8 26.4 25.3 4/ 7sS4
10/ 1/83 21.9' 24.7 23.8 4/14/94 19.4 20.5 20.0'
10/ 8/83 24.5 26.3 25.5 4/21/84 10.4 21.7 19.5
10/15/83 24.6 26.5 25.7 4/28/84 20.3 23.1 21.5
10/22/83 24.4 25.3 24.9 5/ 5/94 22.7 25.1 24.0
10/23/83 19.3 25.2 21.8 5/12/94 23.3 27.1 25.1
11/ Se83 19.6 20.8 20.2 5/19/84 23.6 26.9 24.8
11/12/83 16.9 20.2 19.0 5/26/94 23.8 27.0 25.4
11/19eB3 15.0 17.6 16.5 6' 2e84 23.3 26.7 25.3
11/26e83 15.6 17.4 16.3 6/ 9/94 23.9 27.3 25.8
12/ 3e83 15.8 18.0 16.8 6/16e84 26.5 27.7 27.2
12/10/83 15.9 18.5 17.3 6'23/84 26.8 27.3 27.0
12/17e83 15.0 17.0 16.1 6/30/84
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FLOPILA FCE.F COFTGFATICt1
CFYSTA PI'EP 316 STUDIES
THEFr0GFAFH EATA

"' DEGFEES Cus
w
.

STATICris 44B

! IEElc tt!?IITU1 inXIt1Lt1 4>EFAGE HEEY F1Ill!!1.11 r1ft<lt1Lt1 AJEFAGE
BOITG u LUE LMLIE LELUE BOIIG UALUE UALUE LX4_UE

6/11/83 12/24/83 15.0 16.7 15.6
6/18 B3 27.1 27.9 27.5 12/31/83 -10.0 15.5 10.5

r

| 6/25/83 27.0 28.2 27.6 1/ 7/84 10.0 10.4 10.0
| 7/ 2/83 28.0 29.9 28.8 1/14/84 10.3 11.7 10.9

7/ 9'B3 29.0 30.0 29.5 1/21 84 10.6 13.7 11.8
7/16/83 1/28/84 10.5 13.9 12.0

| 7e2343 2/ 4/84 13.2 14.7 13.8
7/30e83 2/11/04 11.7 14.1 12.7
8/ &S3 2/18/84 12.2 15.2 13.6 i

8/1s 93 28.6 30.1 29.4 2/25 B4 14.9 16.5 15.8
8 2043 28.5 30.9 24.3 3/ 3/B4 10.0 15.9 12.6
B'2743 29.3 31.4 30.5 3/10/84 11.3 15.0 13.4
9/ 3 83 29.6 30.3 30.0 3/17/84 13.4 18.8 16.0
9/10 83 3/2444 18.3 20.0 18.9
9/17/83 3/31/84 16.8 20.8 18.9 '

9/24/83 4/ 7/84 17.0 18.8 18.2
10' 1/83 24.2 25.2 24.5 4/1444 18.4 21.0 19.7
10/ B 43 24.7 26.6 26.0 42144 18.5 20.8 19.6
10e15e83 25,4 26.9 26.4 4/28 44 20.5 23.4 21.6
10/22 83 25.0 25.8 25.5 5/ Se84 23.1 25.3 24.4
10/29'83 19.5 25.7 22.1 5/12e84 24.0 26.9 25.4
11/ 543 20.0 21.0 20.5 5/19/84 22.9 26.5 24.7
11 12/83 17.3 20.8 19.5 5/26/84 23.2 25.8 24.7
11/19-83 15.9 18.6 17.2 6/ 244 23.1 26.2 24.8
11/2& 83 16.0 18.0 17.0 6/ 9/84 23.6 26.7 25.2
12/ 3 83 16.3 17.8 17.1 6/16/84 25.9 27.6 26.7
12/10 83 16.1 18.7 17.5 6'23/84 26.3 26.9 26.5
12/17/83 15.4 17.9 16.6 6/30/84
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FLOFIEA PCE P COPPDFATION
CENSTR. RIVER 316 STI.BIES

un MFIElGFAPH IATR
i DEEFEES Cci
ro

STRTION: 445

LEEK HittlitM thXiltJ1 AVEPAGE EEK NINiitti tRXItiN AVEFFGE
| BO!tG LRUE tRUE t*LUE BeIrs UALUE VALUE UR.UE

| 6/11/83 12/24/83 15.3 .17.8 15.9
6 18/83 27.0 28.9 27.6 12/31/83 10.0 15.0 it .5
6/25/B3 27.0 28.5 27.7 1/ 7/84 10.0 10.7 IC .0
7/ 2/83 28.0 38.8 29.1 1/14 84 10.3 12.1 11.0
7/ 9/83 27.6 30.8 29.7 1/21/84 10.6 13.7 11.7
7/16/83 28.1 30.4 29.2 1/28/84 10.0 13.7 11.6
7/23/83 29.5 31.0 30.1 2/ 4/94 12.5 14.4 13.4
7/30 83 2/11/84 10.9 13.8 12.3
8/ 6 83 2/18/84 12.9 16.6 14.5
8/13/83 28.4 29.4 29.0 2/25/84 16.1 17.7 17.0
8.tM 27.8 30.4 28.9 3' 3/84 10.5 - 16.9 13.5
8 27/83 28.6 31.0 30.1 3/10/04 12.2 16.6 14.5
9/ 3 83 29.3 30.1 .29.7 3/17/84 14.6 18.4 16.0
9/10 83 3/24/84 17.8 19.5 18.5
9'17 83 3'31/84 16.2 20.3 18.4
92483 4/ 7/94 16.3 18.7 17.7
10' 1/83 22.2 24.4 23.1 4/14/84 17.8 20.8 19.3
10/ B 83 23.2 25.3 24.5 4/21 94 18.3 20.8 19.4
la'15/83 23.4 25.4 24.7 4/28/84 20.5 23.6 21.7
10'22e83 23.3 24.2 23.8 5/ 5/84 23.2 25.2 24.4
10/29/83 20.6 25.1 23.1 5/12/84 23.8 27.1 25.4
11/ 5/83 21.1 22.4 21.9 919/04 24.0 26.9 25.2
11/12/83 18.8 22.5 21.5 5/26/84 24.2 27.4 26.0
11/19/83 17.4 20.4 18.6 6/ 2/84 23.9 27.4 25.9
11/26/83 17.7 '19.4 18.4 6/ 9/84 24.4 28.0 26.4
12/ 3/83 16.1 19.0 17.5 6/16/84 26.9 28.5 27.7
12/10433 16.1 19.6 17.5 6/234M 27.2 27.8 27.5
12/17/83 15.3 17.7 16.5 6/30/84
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FLOF1PA Ft%'EP CCFFDPATIOri
CFe5TAL FIUER 316 STUDIES
THEFtDGF0FH IATR" DEEFEE5 C,

tn
W
i STATICris 45B
f
f

i UEEK tilr411 U 1 t1RXIIU1 AVE!Y6E WEEK tilliI11UI1 t1F7<II U1 AVEFTM3E
{ E?4DItG UALUE tXLUE VALUE ElIDIiG WiUE VALUE VALUE

6/11/33 12/24/83 14.4 17.0 15.5
6/18/33 26.7 27.9 27.2 12/31/83 10.0 15.1 10.3
6/25/83 26.7 28.4 27.5 1/ 7/84 10.0 10.2 10.0
7/ 2/83 28.0 30.1 23.9 1/14/84 10.0 12.2 10.6
7/ 9/83 28.6 30.8 29.7 1/21/84 10.4 13.4 11.5
7/16e83 28.4 30.6 29.2 1/28'84 10.0 13.9 11.6
7/23/83 29.4 30.5 30.0 2/ 4/84 12.5 14.3 13.5
7/30/83 27.7 2 .9 28.8 2/1144 11.2 14.0 13.43
8/ 6/83 27.5 29.2 28.4 2/18/84 12.2 16.8 14.8
a/13/83 28.4 30.0 29.0 2/25/84 16.5 18.1 17.5
B/20/83 27.9 30.4 28.9 3/ 3/84 11.5 17.4 14.3
84743 28.8 30.7 29.9 3/10/84 12.9 16.4 '5.1
9/ 3/03 29.0 29.9 29.5 3/17/84 13.7 17.1 15.2
9/10/83 3/24/84 16.4 18.2 17.1
9/17e83 3/31/84 15.2 18.8 17.1 <

9/24/83 4/ 7/84 15.4 17.1 16.4
10/ 1/83 22.2 23.0 23.0 4/14/84 16.5 17.8 17.1
10/ 843 23.3 25.6 24.7 4/21/84
10/15e83 23.7 25.9 25.0 4/28/84
10/22/83 23.5 24.3 23.9 5/ 5/84 24.6 25.5 25.0
10/29 433 21.3 25.8 23.2 5/12/84 24.1 27.5 2S.7
"1/ 5/83 21.8 22.5 22.1 5/19/84 23.3 26.7 25.0
11/12'83 19.0 22.3 21.2 5/26/84 23.7 26.4 25.3
11/19/83 17.3 19.7 18.7 6/ 2/84 23.5 26.7 25.4
11/26/83 17.7 19.5 18.4 6/ 9/84 24.0 27.5 26.0
12/ 3/83 15.6 19.0 17.0 6/16/84 26.6 28.2 27.5
12/10/83 15.4 18.1 16.9 6/23/84
12/17/83 14.5 16.9 15.8 6/30/84
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FLOP!DA FGER COPPOlMTION
CPYST A PlVER 316 STUDIES

m THEPtCGRAPH EATA-

DEGFEES Cy
'o

l STRTION: 455

UEEK NINIrm IWitW AVEFA6E HEEK tilHir u t t1AXIt1Ut1 RJEFAGE
ENDING UALUE VALUE UR_UE ENDIIG UALUE VALUE tXLUE

6'11/83 .
12/24'83 15.2 17.2 15.8

6,18/83 26.0 27.0 26.4 12/31/83 10.0 15.7 10.6
6-15/83 25.8 27.3 .26.6 1/ 7/84 10.0 10.6 10.0
7/ 2/83 26.8 29.2 27.8 1/14/84 10.2 12.5 10.9
7/ 9/83 27.9 29.8 28.7 1/21<84 10.6 14.4 11.8
7/16/83 27.5 29.8 28.4 1/28/84 10.1 14.5 12.1
7/23/83 28.5 30.0 29.2 2/ 4/84 12.7 14.8 13.8
7,30'83 27.0 28.9 20.0 2/11/84 11.3 14.6 12.7
E 6/83 26.6 28.6 27.5 2/18/84 13.1- 16.7 14.8
e 13/83 27.4 28.8 .28.0 2/25/84 16.1 18.1 17.2
8'20/83 27.0 29.3 27.9 3/ 3/84 10,8 17.2 13.8
8 27/83 27.4 29.6 23.7 3/10/84 12.4 16.4 14.8
9/ 3/83 '27.9 29.0 28.4 3/17/84 14.6 18.3 16.2
9/10 83 3/24sB4 17.9 19.9 18.7
9'17/83 3/31/84 16.5 20.3 18.5
9'24/83 4/ 7/84 16.6 18.7 17.7
10/ 1/83 22.0 24.1 22.7 '4/14/84 17.6 19.2 18.5-
10e B/83 22.7 25.4 24.4 4/21/84
10/15/83 23.3 25.5 24.6 4/28/84
10 22/83 23.0 23.8 23.5 5/ 5/84 24.1 25.2 24.6
10<29/83 19.8 24.0 22.0 5/12/84 23.3 27.6 25.2
11/.5/83 20.5 21.3 20.9 5/19/84 23.0 26.5 24.7
11'12/83 17.4 21.0- 19.9 5/26/84 23.3 26.8 25.4
11/19/83 16.0 18.9 .17.4 6. 2/84 23.2 26.7 25.3
11e26/83 16.5 .18.6 17.4 6/ 9/84 23.9 28.0 26.0
12/ 3 83 17.0 18.4 17.7 6/16/84 26.5 28.1 27.3
12/10/83 16.8 20.0 18.3 6/23/84
12/17/83 16.1 19.1 17,3- 6/30/84
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FLOP!DA POWEP COPPOPATIOri
CPYSTAL PlVEP 316 STUDIES

[ THEFTILToFAPH LOTA, -DEGFEES C

m -~

j STATIOri s 46B
'

11EEK #11 Nil 1Lt1 t1 AXIL 1Lt1 AVEPAGE 11EEI: l11tilflUt1 mXIl1Ut1 AVEPAGE
Et4D1i G UALUE VALUE VALUE Et4DIiG IXCLIE VALUE UftUE

,

| 6/11 83 12/24/83 14.5 1G.5 15.3
- 6/18/83 26.8 28.3 27.3 12/3143 10.0 13.6 10.5

6/25 83 26.9 28.5 27.6 1/ 7/84 10.0 10.5 10.0
7/ 2/83 28.0 30.1 29.0 1/14/84 10.1 12.1 10.7
7/ 9-83 28.6 30.9 29.9 1/2144 10.1 12.9 11.2
7/19 83 28.6 31.1 29.6 1/28/84 10.0 13.6 11.4
7/23/83 29.6 31.2 30.4 2/ 4/84 11.8 13.9 13.0 -

7/30/83 c7 . 8 29.8 29.0 2/11/84 10.4 13.5 11.8
Be 6/83 27.7 29.6 28.6 2/18/84 12.4 16.8 14.8
8/13/83 28.5 30.3 29.2 2/25/84 16.4 18.5 17.4
8/20/83 28.0 30.9 29.4 3' 3.84 10.9 17.5 14.0
Ek27/83 29.0 31.5 30.4 3/10/84 12.6 16.7 15.0
9/ 3'83 27.8 30.4 29.4 3/17/84 14.8 18,6 16.4
9 10/83 27.7 29.9 28.8 3/24/84 18.0 20.5 18.9
9/17/83 26.2 29.9 27.6 3/31/84 16.4 20.3 18.6-

49/24/83 23.5 26.8 25.9 4/ 7/84 16.7 18.7 17.8
10/ 1/83 23.0 24.4 23.8 4/14/84 18.0 19.5 19.0
10/ 8/83 23.9 26.2 25.2 4/21/84
10'15/83 24.4 26.4 25.6 4/28/84
10/22/83 23.9 24.8 24.4 5/ 5/84
10/29/83 19.6 24.7 22.1 5/12/84
11/ 5 83 20.3 21.3 20.8 5/19 84 22.6 26.0 23.7
11.< 12/83 17.4 21.0 19.8 5/26/84 23.1 26.4 25.0
11/19 83 15.7 18.3 17.2 6/ 2/84 22.7 26.3 24.8
11/26/83 16.2 18.5 17.1 6/ 9/84 23.3 27.3 25.5
12/ 3/83 16.2 18.7 17.2 6/16/84 26.0 27.3 26.7
12/10/83 15.5 19.2 17.5 6/23/84
12/17/83 14.8 16.9 16.1 6/30/84
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FLORIDA PCHER CORPORATION
.. . , sht.

#J-

#
. -CIWSTAL RIVER 316 STUDIES N: .

.#
C iu,.THEPHOGRAPH EATA *

s
~ 4 DEEREES C y ,

'co . _ :.g :;m. ,

46S
~

STATIW1 *

.-

1JEEK MINIt1UN 't1AXIIILt1 AVEPAGE IJEEK HItil(1UN iMX1iU1 AVERAGE
ENDitG VALUE VALUE VALUE ENDitG UnLUE VALUE VALUE

~ ~

6/18/83 26.5
-

12/24/83 14.7- 16.6 15.86411/83
.28.2- 27.2 12/31/83 10.0 14.0 10.5

6725/83- 1/ 7/84 10.0 11.3 10.1
7/ 2/83 1/14/84 10.4 12.5 11.3

1/2144 10.8 14,4 12.47/ 9/83 ^

7/16/83 1/2844 11.2 15.1 13.1
2/ 4/84: 13.3 15.6 14.67/23/83 r

7/30/83 U11/84 12.1- 17.2 13.7
'2/1W 84 13.9 16.7- 15.08/ 6/83 4

8/13/83 - 2/25/84 16.2 18.0 17.2 ,

8/20/83 28.6 30.5 29.6 3/ 3/84 10.8 16.9 13.8 -

8/27/83 28.3 30.8 29.8' 3/10/84 12.7 16.3 14.9
'

'9/ 3/83 27.5 30.0 29.0 3/17/84 14.5 18.8 16.6
9/10/83- 27.2 29.5 28.5 3/24/84 18.1 20.4 19.0
9/17/83 25.8 29.3 27.3. 3/3144' 16.7 20.7 18.9
9/24/83 23.2 26.7 25.6 4/ 7/84 16.9 18.9 18.2
10/ 1/83 22.0 24.0 22.8 .4/1444 18.3 20.8 19.7 >

10/ 8/83 23.2 25.1 24.3 4/2144 18.2 20.7 19.4
10/15/83 23.0 25.3 24.5 4/28/84 *

10/22/83 23.0 24.0 23.5 5/544 23.7 25.1 24.3
10/29/83 19.9 24.2 22.1 E/12/84 22.5 27.2 25.0
'11/ 5/83 20.7 21.5 21.2 5/19/84 23.2 26.4 24.6
11/12/83 17.9 21.4 -20.3 5/26 434 23.0 27,4 25.8
11/19/83 16.5 18.9 17.9 6/ 2/84 23.3 27.0 25.5
11/26/83 16.9 19.7 18.2 6/944 24.0 28.4 26.4
12/ 3/83 16.5 20.2 18.1' 6/16/84 26.8 28.1 27.4
12/10/83 15.7 19.5 17.8 6/23/84 -'

,12/17/83 15.2 17.4 16.4 6/30/84

.



- - - -

. . . . . .

FLOPIDA FGIEP COPPOFATIOt1
CRYSTAL PIVER 316 STUDIES
THEFT 10GPAPH DATA

W DEGFEES C
.b.

;

'.4
STATIOro 47

UEEK f11 tilt 1Ut1 t1AXItU1 RJEPAGE !!EEF T1If41f1Ut1 IIAXItui A'JEPAGEEtIDIiG UALUE VALUE VALUE E!(DIiG UALUE W1.UE VALUE
6/11/83 12/24/83 14.0 16.1 15.26/18/83 26.9 27.8 27.2 12/31/83 10.0 13.7 10.46/25'83 27.1 28.6 27.9 1/ 7/84 10.0 10.2 10.07/ 2/83 -28.1 29.5 28.8 1/14/84 10.0 12.2 10.67/ 9/83 28.9 30.5 29.7 1/21/84 10.2 14.4 12.47/16/83 28.7 30.1 29.2 1/28/84 11.0 15.6 13.07/23 83 29.5 30.6 30.1 2/ 4/84 13.1 15.8 14.4
7/30'83 27.7 29.4 28.7 2/11/84 12.1 14.7 13.28/ 6/83 27.5 29.6 28.4 2/18/84 13.6 17.9 16.0
8/13<83 28.1 29.9 29.0 2/25/84 17.7 19.4 18.6
8/20/83 27.9 31.0 29.2 3/ 3/84 11.9 18.5 14.9
8/27/83 28.9 30.9 29.9 3/10/84 13.3 19.5 16.2
9/ 3/83 27.4 29.6 28.7 3/17/84 14.9 18.5 16.5

i 9/10 83 27.9 29.0 28.5 3/24/84 17.5 20.4 18.5
! 9'17<83 3/31/84 16.1 20,3 18,4

i9'24e83 24.7 28.2 26.4 4/ 7/84 16.6 18.6 17.7
10/ 1/83 24.1 25.1 24.8 4/14/84 17.9 21.7 20.010/ 8/83 4/21/84 18.5 21.4 19.9
10/15<83 4/28 84 20.7 24.7 22.6
10 22/83 5/ 5/84 24.2 25.9 25.2
10/29 83 20.7 24.6 22.1 5'12/84 24.3 27.2 25.8
11/ 5/83 21.0 22.2 21.5 5/19/84 23.1 26.7 25.011/12 433 18.2 21.5 20.0 5/26/84 23.5 26.6 25.2
11/19eB3 16.0 18.6 17.6 6/ 2 84 23.3 26,8 25.3
11/26/83 16.4 19.2 17.6 6/ 9/84 24.0 28.0 25.8
12e 3/83 15.4 18.4 16.9 6/16/84 26.6 28.1 27.2
12/1& 83 15.3 19.2 17.0 6/23/B4
12/17/83 14.3 16.7 15.6 6/30/84
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- ' FLORIDA Pts 4ER CORPORATION<

CRYSTAL RIVER 316 STUDIES.
b TMi3itIOGRAPH DATA ~
% DE6REES C
%.

.

,

STATION: 489*

I WEEK . MlHit1LJ1 MAXIttk1 AVERAGE WEEK HIHitU1 NAXItut AVL.DGE
ENDING LOLUE VALUE- VALUE B OING VALUE VALUE VALUE:

6/11/83 12/2443 12.7 16.5 14.8
6/18/83 12/3143. 10.0 11.8 10.1-'

6/25/83 1/ 7/84- 10.0- 10.7 10.0
7/ 2/83 1/1f/84. 10.0 13.0 10. 6 ..
7/ 9/83- 1/21/84 10.1 11.3 10.5'
7/16e83 1/28/84
~7/23/83 2/ 4/84
7/30/83 2/11/84
8/ 6/83 .2/18'84 15.0 18.3 16.2
EP 13e83 27.8. 30.3 28.9 2/25/84 16.5. 19.6 17.8
8/20e83 27.9 31.7 29.7 3/ 3/84- 10.0 17.9 14.0
8/27e83 28.2 31.7 30.1 3/10/84 12.8 18.9 15.6
9/ 3/83 27.1 30.7 - 29. 0 - 3/17/84 '14.7 20.7 17.9
9/10/83 27.8 29.6 28.8 3/24/84 18.7 22.9 20.4
9/17/83 25.5 29.5 27.1- 3/31/84 16.8 22.3 20.0
9/2443- 22.8 26.8 25.6 4/ 7/84 17.5 20.3. 19.1
10/ 1/83 22.6 23.7 23.4 -4/14/84 19.3 21.3 20.5
10/ 8/83- 4/2144
10/15/83 4/2844

5/ 5/8410/22/83 .

10/29/83 20.3 25.4 22,1 5/12/84
11/ 5/83 21.0 22. *? 21.8 5/19/84 22.4 26.4 23.8
11/12/83 17.8 21.6 20.2 5/26/84 23.0 27.5 25.4
11/1943 14.9 18.5 17.3 6/ 2/84 22.1 26.7 24.8
11/26/83 16.7 20.4 18.1 6/ 944 23.2 27.9 26.0
12/ 3/83 15.4 18.9' 17.2 6/16/84 26.1 28.1 27.0
12/1043 14.6 20.4 17.4 6/23/84 26.1 26.9 26.6
12/17/83 13.9 17.2 15.6' 6/30/84

1
,

I

i
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FLOPl[A FOJEP COPFGT4TIO4
Cih5TAL RIVEP 316 STUDIES

{ THEPIIOGPAPH IATADEGPEES C

us
STATION: 48S

WEEl' . t11Hil1Ur1 (1 AXIL 1Uri AVEPAGE !!EE}; 111Nlt1UI1 T1AXIf1Lt1 AVEPAGE
ENDIIE VALUE VALUE VALUE END1iG UALUE VALUE VALUE

6/11/83 12/24eO3 13.1 17.3 15.7
6/18/83 26.4 28.3 27.5 12/31/83 10.0 12.5 10.3
6/25/83 26.5 28.7 27.6 1/ 7/84 10.0 15.0 10.4
7/ 2/83 27.7 30.0 28.7 1/14/84 10.0 14.1 11.5
7/ 9<83 27.1 31.0 29.5 1/21/84 10.1 17.4 12.3
7/16/83 2'7.6 30.5 28.8 1/28/84 10.0 16.6 13.5
7<23 /83 28.5 30.9 29.8 2/ 4/84 11.2 15,6 13.9
7/30/83 27.1 29.7 28.5 2/11/84 10.0 15.9 12.5
8/ 6/83 26.8 28.8 27.8 2/18/84 14.7 19.1 16.5
8/13 83 2/25/84 16.4 19.8 18.0
8/20/83 3/ 3/84 10.1 18.2 14.3
8/27/83 3/10/84 13.3 19.3 16.0
9/ 3/83 3/17/84 15.2 19.4 17.3
9/10/83 3/24/84 17.3 21.2 19.0
9/17/83 3/31/84 15.2 21.1 18.8
9/24<83 4/ 7/84 16.2 19.0 17.8
10/ 1e83 4/14/84 18.1 22,6 20.I
10/ 8/B3 4/21/84 17.1 22.7 19.5
10'15/83 4/28/84 20.3 25.1 22.6
10/22 83 5/ 5/84 23.9 26.2 25.0
10/29/83 20.1 24.6 21.9 5/12/84 22.5 27.8 25.4
11/ 5/83 20.6 22.8 21.4 5/19/F4 21.8 26.6 24.6
11/12/83 17.2 21.3 19.8 5/26e84 23.6 27. B 26.I
11/19/83 14.8 18.3 17.0 6/ 2/84 22.1 27.1 25.1
11/26/83 16.5 20.3 17.8 6/ 9/84 23.9 28.4 26.6
12/ 3/83 14.3 19.4 17.4 6/16/84 26.6 28.5 27.4
12/10/83 14.9 24.9 18.0 6/23/84 26.6 27.4 27.0
12/17/83 13.5 17.6 15.8 6/30/84
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' FLORIDA POWER.COPPDFATION
CRYSTAL RIVER- 316 STUDIES

if, ' THEFT 10GPAIH DATA.
DEGREES Ca

g.
- | STATI0th 49 -

IEEK tiltilt1Jti tR<litti . AVEFAGE LEEK tilHill 21 t1A'<llLN AVEFAGE
END1tG UALUE VALUE VALUE ENDItG VALUE VALUE VALUE

12/24/83 13.4 16.I 15.26/11/83 -

27.0 12/31 83 10.0 13.0 10.26/18/83 26.6 27.7
6/25/83- 26.8 28.5 27.6 1/ 7/84 10.0 10.2 10.0
7/ 2/83 '27.7 29.5 28.8 1/14/84 10.0 11.5 10.4
7/ 9'83 28.7 31.0 .29.8 1/21/84 10.0 12.7 11.0
7/16/83 28.9 31.0 29.5 1/2844 10.0 14.2- 1~1. 8
7/23/83 29.8 31.0 30.3- 2/ 4/84 11.6 14.4 13.0
:7/30/83 2/11/84 10.1 13.4- 11.7
8/ 6/83 2/18/84 12.3 14.3 13.1
8/13 83 2/25/84 18.1 20.4 18.8
8/20/83 3/ 3/84- 11.1 18.2 14.7
8/27/83 3/10/84. 13.4 17.9 15.9
9/ 3/83 26.8 30.0 28.2 3/17/84 15.6' 19.6- 17.2
9/1043 .26.6 28.8 27.7 3/2444 18.1 21.1 19.2
9/17/83 25.2 28.7- 26.5 3/3144 16.6 20.9 19.1
9/24/83 22.1 25.9 24.7 4/ 7/84 16.9 19.3 18.3
10/ 1/83 21.6 24.6 23.2 4/14/84 18.7 21.8 20.0
10/ 8/83 23.9 26.1 25.3 4/21/84 17.9 21.8 19.6
10/15/83 24.4 26.2 25.6 4/28/84 20.9 24.7 22.5
10/22/83. 23.9 24.8 24.3 5/ 5/84 24.1 25.9 25.0
10/29 83 18.9 '24.6 21.5 5/12/84 23.5 27.6 25.5
11/ 5/83 19.8 20.9 20.3 5/19/84 22.6 26.4 24.5
11/12/83 16.9 20.3 19.0 5/26/84 22.9 27.0 25.1
11/19/83 14.7 17.7 16.6 6/ 244 22.4 26.5 24.7
11/2643 15.7 18.2 16.6 6/ 9/84 23.2 27.2 25.4
12/ 3/83 16.1- 18.6 17.1 .6/16/84 25.9 27.6 26.7
12/10/83 15.2 19.7 17.5 6/23/84
12/17/83 15.0 17.I 16.1 6/30/84

t

,
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FLGRIM PG4EP COPI'OPATIQti
CRYSTAL PlVER 316 STUDIES
THEFf OGPAFH DATA

W DEGPEES C
h
w

, STAT!Gis 50
!
I IJEEK |11till1Lt1 (IAXIl1Ut1 AVEPAGE WEEK t11 tilt 1Lt1 t1AXIt1Lt1 AVEPW3EEtIDl!G VALUE VALUE VALUE Et4 DING UALUE VALUE VALUE

6/11/83 12/24/93 13.8 16.5 15.3
6/18/83 26.2 27.3 26.7 12/31/83 10.0 14.4 10.4
6/25/83 26.1 27.6 27.0 1/ 7/84 10.0 10.3 10.0
7/ 2/83 27.3 29.1 28.1 1/14/84 10.0 11.2 10.6
7/ 9/83 27.6 29.4 28.8 1/21/84 10.5 13.1 11.?
7/16/83 27.5 29.2 28.3 1/28/84 10.2 14.2 12.0
7/23/83 28.6 29.6 29.1 2/ 4/84 12.8 14.7 13.7
7/30/83 26.8 28.7 27.8 2/11/84 11.4 14.0 12.5
8/ 6/83 26.6 28.3 27.5 2/18/84 12.7 16.5 14.5
8/13 83 27.5 28.8 28.1 2/25/84 16.0 17.5 16.9
8/20/83 27.0 29.1 28.1 3/ 3/84 10.9 17,i 13.9
8/27/83 27.9 29.8 29.0 3/10/84 12.6 16.0 14.7
9/ 3/83 W.4 29.1 28.8 3/1744 14.5 18.6 16.39/1043 3/24/84 17.8 19.7 18.59/1743 3/31/84 16.6 20.5 18.7
9/24/83 23.9 28.0 26.0 4/ 744 16.8 18.5 17.810' 1/83 22.7 24.6 23.5 4/14/84 18.0 21.7 20.0
10/ 8/83 23.8 25.9 24.9 4/21/84 18.8 21.7 20.2
10'15/83 23.9 25.8 25.2 4/28/84 21.4 24.4 22.6
10/22/83 23.7 24.6 24.1 5/ 5/84 23.7 25.7 25.0
10/29/83 20.8 24.8 22.8 5/12/84 24.5 27.7 25.9
11/ 5e83 21.1 22.1 21.6 5/19/84 22.8 26.7 24.9
11/12e83 18.9 21.6 20.8 5/26/84 23.3 26.3 25.1
11/19/83 17.1 19.1 18.3 6/ 2/84 22.9 26.7 25.1
11/26/B3 17.4 19.0 18.0 6/ 9/84 23.6 27.2 25.612/ 343 15.2 18.6 16.4 6/16/84 26.3 27.6 27.0
12/10/83 14.4 17.7 16.2 6'23/84
12/17/83 13.8 16.0 15.0 6/30/84
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FLORIDA POWER CORPOPATION
CRYSTAL RIVER 316 STUDIES --

u THER10 GRAPH DATA -

%o - . DEGREES C-t

STATION: 51

WEEK . MINit1J1 NAXItut' AVERAGE WEEK MINItut t1AXIltti AVEPAGE
ENDING WLUE VALUE VALUE ENDIIG - VALUE 'UALUE VALUE

12/24/83 14.1 16.2 14.86/11/83- .
.

27.6 12/31/83 10.0 13.9 10.36/18/83 27.3 28.3
6/25/83 26.9- 28.6 27.8 1/ 7/84 10.0 10.0 10.0
7/ 2/83 28.1 29.8- 28.9 1/14/84- 10.0 10.3 10.0
7/ 9/83 29.1 30.0- 29.6 1/21/84 10.0 12.1 10.8
7/16/83 1/28/84 10.0 13.2 11.1
7/23/83 2/ 4/84- 11.9 13.8 12.9
7/30e83 -2/11/84 11.2 13.5 12.1
8/ 6,83 2/18/84 12.1 15.4 13..?
8/13/83 28.6 30.2 29.2- 2/25/84 15.1 16.6 16.1
8/20/83 28.1 30.3 28.9 3/ 3/84 10.6 16.4 13.5
8/2743 28.9 30.8 29.9 3/10/84 12.0, 15.5 14.0
9/ 3/83- 29.5 29.8 29.7 3/17/84 14.0 18.6 16.2
9/10/83 27.4 28.1 27.7 3/24/84 18.2 19.9 18.9
9/17/83 25.3 28.2 26.6 3/31/84 17.0 21.0 19.1
9/24/83 23.2 26.0 25.1 4/ 744 17.2' 18.7 18.1
10/ 143 22.0 23.7 22.7 4/14/84 18.5 19.6 19.1
10/ 8/83 22.5 24.6 23.8 '4/21/84
10/1543 23.2 24.7- 24.2 4/28/84
10/22/83 22.8 23.6 23.2- 5/ 544
10/29/83 20.6 24.1 22.2 5/12/84
11/ 5/83 20.8 21.5 21.1 5/19/84 23.0 25.2 23.7
11/12/83 18.3 21.2 20.3 5/26/84 23.2. 25.9 24.6

-11/19/83 16.4 18.6 17.8 6/ 2/84 23.1 26.3 24.8
11/26/83 16.7 18.2 17.3 6/ 9/84 23.6 26.6 25.1
12/ 3/83 16.7 18.0 17.3 6/16/84 25.9' 27.4 26.6
12/10/83 1E 4 18.7 17.6 6/23/84
12/17/83 15.9 17.2 16.6. 6/30/84

e



FLORIDR POWER CORPORATION i

CRYSTAL RIVER 316 STUDIES
THERMDGRAPH ORTA

|
'

"I'0
i j 6

' i i | | ,
'' i

. 1 I
' - - ' >_ - _ g i .

34,g -
C | )'Il | | } | | | | t I- | !28.9

| 1 | I i | ! | ! ! | I I I '

''
! ! ! I i j l 4 ! 1 I | | j

' ' '16.9
| | | | ! ! ! | I | k I | | | 119.9

MON 8/01/83 TUE 8/02/83 WED 8/93/83 THU 8/94/83 FRI 8/95/83 SRT 8/96/83

i I !__b ! _I -I I .d' _ !_ I - I I II
%-

3 _

i ! | | | } I I | ! | I ! I i i I !28.9 -

| | ..! I i | ! |

- - -

I I I !
.

:

'

22.9
! i i ! ! I I |

!
! I I | i i ! ! !i '

16.9
I | i k !

- - -18.8 -

I i I f ! | | | t ! ! |

,
' '

+

SUN 8/07/83 MON 8/98/83 TUE 8/99/83 WED 8/18/83 THU 8/11/83 FR1 8/12/83 SRT 8/13/83

i j_ ! |,! 1 ! _I M l I ' I I -' I ' '
--

m

l
I i i I I l | I | | | | } | ! I I |28.9 ; j, ,

f
, , , , ,,

! -

. . |
-

'' ' '
22.8 !

' '

4
| t ! ! I i i l i ! I I i

;

16.9
.

I t t | 6 I ; I | | t I i I | 6 f

-
-

f
, ; - -

-

,

-

.

i

10.9
$UN 8/14/83 MON 8/15/83 TUE 8/16/83 WED 8/17/83 THU 8/18/83 FR1 8/19/83 SRT 8/29/83

49 9
' '30.8 ~

l i I i i i i I i im i i !t ! !

-

28.9 -

!
-

'

: -

23.0 ' i i ! I
-

i i i

-

; i ! ! lI
-

I '

: : -

'

- -

i l i ! ! 1 i i ! ! I I I i i+

16.0 - ' - -

-- - - - - - . -

! I I I | I |- I ! | f | I | | | | | | |19.9 ' '

SUN 8/21/83 MON 8/22/83 TUE 8/23/83 WED 8/24/83 THU 8/25/83 FRI 8/26/83 SRT 8/27/83
49.9 ,

34.0-
' ---- ' 'I

~

; g, , ; , , ; ,,

--

-

28.9
'

I i | | |1
' | ' | | I

| f I | I I i ! l
'

**''
: i i i i i i l i

16.9 ; -

| | |
10.9

'
j | |

- ; .;

}I i
'

1.

SUN 8/28/83 MON 8/29/83 TUE 8/30/83 WED 8/31/83

TEMPERATURE (DEG C), STATION 1
,

0

92 .

_. . _ _ . . _ _ . . _ .
___
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FLORIDR POWER CORPORRTION
CRYSTRL RIVER 316 STUOJES
THERM 0 GRAPH ORTA

g

'I,| i Li _ _ ! ;% i AL l M- -A i i im .,

7i 7 "T' i FI l l T\ -MN~

,,,,

i I I I ' I I I ! r ! i22.s .

1 i ! ! ! :

,

i I ! '
I i ii,,

.

l i ! l ! ! 1 ! iI i i i t i i3,,,
MON 8/01/83 TUE 8/02/83 WED 8/03/83 THU 8/94/83 FRI 8/05/83 SRT 8/06/83

48.8
_I _i A _ JJA lA A .AAA ~1 M . L la k,.J ! _1 .'3.,, m

i Y tv vN r t' i v 'I'Fi' I vi I V IN IV "1 V 'i
'

28.0
I I I I ' I i | I I I I ! I I I i22.s

16.0 .

l ! !I I i i l i i i i ! i !
-

3,,,
SUN S/97/83 MON 8/08/83 TUE 8/89/83 WED 8/18/83 THU 8/11/83 FRI 8/12/83 SRT 8/13/83

45.0

-34.5 ^l 7 | VYI ! ! I l | | | | | l !

- - -

28.s
i i f22.0
i ! I I I I i

16.s _

! h | | | ! ! I II' I | f f i I ! l | |

_ .

_gg,g
SUN 8/14/83 MON 8/15/83 TUE 8/16/83 WED 8/17/83 THU 8/18/83 FRI 8/19/83 SRT 8/29I83

4e s
#34 5 - ^ > - " ^

j ; .; i' ! |
" ' v '

v iv V V rN v; t - V,

28.5
!- 22.s ,' i16.0

'

Is.s
SUN 8/21/83 MON 8/22/83 TUE 8/23/83 WED 8/24/83 THU 8/25/83 FRI 8/26/83 SAT 8/27/03

48'p'

'' '
. LM , LW- %W. th
v vt i~ i t i i i

"

i
- - -28.0 :

I I i ! | | | |22.0
t i i i i i16.5
i i i t I i i,,,,

SUN 8/28/83 MON 8/29/83 TUE 8/30/83 WED 8/31/83

TEMPERATURE (DEG C), STRTION 3

.c
V

990



FLOHIDH POWER CORPORATION
CRYSTAL RIVER 316 STUDIES
THERM 0 GRAPH DATA

O
48.8 -

i I i ? ! | I I i I I i i i : 1I '
.3,

28.8
I i i i I i l i

,,,,

! I I16.8
! ! ' I !18.8

MON 8/81/83 TUE 8/82/83 WED 8/93/83 | THU 8/84/83 FRI 8/85/83 SAT 8/86/83
48.8 . - . . . - .

34.8
* ' - _ +_f - -t - 7-- --

'
_

_ % _1 +Me s

1 ! l i i i i |
i5 '' !22.8 '

'

16.8 -

i -! i i l i ! | | ! I i I i i
3,,,

SUN 8/87/83 MON 8/88/83|TUE 8/89/83 WED 8/18/83 THU 8/11/83 FRI 8/12/83 SRT 8/13/83
48.8 -

| | 1 l | | ! I | |I i i I | ! ! ^|* ^

' f'r%-J ps d ]%|~ -- qppw'

i i ! ! I |
22.8

I | i i i !
,

16.8 .
.

,
. , ,

f I I ! ! I
18.8

SUN 8/14/83 MON 8/15/83 TUE 8/16/83 NED 8/17/83 THU 8/18/83 FRI 8/19/83 SAT 8/28/83
''''

: i i ! I ! I I i i l i I>

34.8
_ _

_ . _ _ __ _ m j_ _,
_ e_

"-
, , ,

22.8 ,

16.8 ! - - .

18.8
SUN 8/21/83 MON 8/22/83 TUE 8/23/83 WED 8/24/83 THU 8/25/83 FRI 8/26/83 SRT 8/27/83

48.8'
i i ! I I I I I

34.8
__ _

, y - _ _ -. ,.

'
_

28.8 j ;

22.8 :

I
i6.8

I I -

SUN 8/28/83 MON 8/29/83 TUE 8/38/83 NED 8/31/83

TEMPERATURE (DEG C), STATION 12S -

O
i

I 977
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FLORIOR POWER CORPORATION
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