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6-17 Monthly nean density of Corophium spp. taken in night
1 collections at the discharge of the Qyster Creek fluclear

Generating Station, Septs,ber 1975 - August 1981.
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EXECUTIVE SUMMARY

Aquatic monitoring was conducted at the Oyster Creek Nuclear Generating
Station (OCNGS) and vicinity from September 1980 - August 1981. The
progran conprised four discipline elements: studies of fish and macro-
invertebrates at four stations in Barnegat Bay, impingerent of fish and

.

macroinvertebrates on the OCNGS traveling screens, entrainment of ichthy-'

oplankton and macroinvertebrates into the OCNGS cooling systen, and com-
,

| mercial fish landings in Atlantic and Ocean counties. The monitoring
| prograns were carried out pursuant to Appendix B Oyster Creek Nuclear
! Generating Station Technical Specifications, issued to Jersey Central

Power & Light Company by the U.S. Nuclear Regulatory Connission, effec-l

| tive 6 June 1979. This is the fourth in a series of reports prepared by
Ecological Analysts, Inc. for fulfillnent of aquatic monitoring require-'

( ments of the OCNGS Technical Specifications.
|
| Sanpling in Barnegat Bay was carried out nonthly, with each station
| sampled twice during day and twice during night with each of three gears:
|

45.7-n seine,12.2-n seine, and 4.9-n otter trawl . Impingement collect-
ions were made for a 24-hour period once each week by securing all ori

known portions of the screenwash from all operating screens. Paired
entrainnent samples were taken two hours after sunset at both intake and
discharge weekly in September and Octcher 1980 and March through August
1981 and every other week from November 1980 through February 1981. Once
each nonth a 24-hour entrainment study was conducted. Collections were
made with 36-cn dianeter bcngo nets with 505-pm mesh netting. In Septem-

| ber and October 1980 and March through August 1981, entrainment samples
| were examined for live and dead fish larvae immediately cfter collection.
| Commercial fish landing data for the OCNGS environs were obtained fron
! the National Marine Fisheries Service. Water quality measurements (water

tenperature, dissolved oxygen, pH, and salinity) were nade in conjunction
|

with all biological sampling.

All field collections were processed as dictated by the quality Assurance
| Procedures Manual for the Oyster Creek Project and the Technical Specifi-

cations. Data were entered on field data sheets and subsequently key-
punched and entered onto a PDP-11/70 conputer systen. Summary programs
were run and the output fron many of those are incorporated in this
report. In addition, total inpingenent and entrainment abundance esti-
mates were computed with 80 percent confidence intervals. The 12-month
database was converted and appended to the previous data on GPU's data
managenent systen (OCEAN) in Reading, Pennsylvania. This systen was then
accessed via a Hewlett-Packard teminal to produce six-year abundance
plots and a multiple regression analysis.

The najority of organisms captured in Barnegat Pay were macroinverte-
brates, primarily sand shrimp, grass shrinp, blue crab, and xanthid crab
juveniles. The nost abundant finfish were Atlantic silverside, bay
anchovy, and fourspine stickleback. Most spet!es were captured in
greater numbers in the warmer spring through fall period, but a few,
e.g. , sand shrinp, winter flcunder and grass shrimp, were more abundant i

from late fall throush early spring. Organism abundance varied among |
stations, but overall was highest at Oyster Creek and lowest at Cedar !

1
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Creek. Total catches were consistently greater at night at all stations,
but certain species, e.g., Atlantic silverside and bay anchovy, were more
abundant in day samples. Length-frequency analysis revealed that nost
organisms owred in the catches as a mixture of young and adult forns,
although the young frequently predominated. No evidence of serious
parasitism or disease of fish or macroinvertebrates was noted. Water
quality measurements provided typical seasonal ranges: water tenperature

1-29 C, dissolved ocygen 3.8-15.5 mg/ liter, pH 7.5-8.3, and salnity 14.9-
28.0 ppt.

The analysis of catch data for key species during the September 1975 -
August 1981 period revealed a variety of distributional patterns. Bay
anchovy abundance declined from 1975 through 1981, but increased again
i n 1981. Catches of Atlantic silverside, smner flounder, sand shrimp,
and blue crab were clearly greater during the second half of the six-year
period. Annual catches were variable with no noticeable pattern for
winter flounder, bluefish, weakfish, northern pipefish, and northern
puffer. Annual catch variation was attributed to nomal population
cycles, response to environnental conditions, or unknown reasons. The
increased catches of winter flounder young in 1977 and the decreased
abundance of blue crab in that year were described as opposite responses
to the severe winter of 1976-1977.

The multiple regresssion analysis of field-fisheries data involved
testing the relationship of various environmental and plant-operating
variables to cetch rates. The regression coefficients were low, sug-
gesting that the nodel explained little of the variation in the field-
fisheries catches; thus the possibility of a strong relationship between
abundance and plant-operating characteristics was ruled out.

Using 12.2-m seine data, an analysis was nade of catches prior to OCNGS
operation (1966-1970) and after operation began (1975-1981). Tabul ations
and plots of abundance data and Spearmans Rank Correlation procedure
revealed some differences in abundance and composition at near-field
(0yster Creek and Forked River) and far-field (Cedar Creek and Double
Creek) locations between preoperational and operational years. Decreases
in abundance of sone species, e.g., silver perch, blueback herring, and
northern puffer, occurred both in Barnegat Bay and other nearby estuaries
and were attributed to natural phenomena. Some changes occurred only at
Oyster Creek and Forked River, such as reduction of northern pipefish
nmbers, and this probably was related to construction and operation of
OCNGS. These changes were not unexpected because the near-field areas
sanp1ed fom a part of the OCNGS cooling water canal systen.

The impingenent of organisms on the OCNGS traveling screens followed a
pattern similar to the Barnegat Bay catches. The dominant organisms were
macroinvertebrates with sand shrimp, blue crab, and grass shrinp consti-
tuting 90.1 percent of inpinged organisms. Atlantic silverside and naked
goby were the nost abundant finfish impinged. Peak impingenent catches
occurred in November 1980 and April 1981. For sone species, high
inpingenent catches occurred at approximately the same tine as high-field
catches: weakfish, sand shrimp, and Atlantic nenhaden. For others, peak
periods of impingenent did not always coincide wtih peak field catches,
e.g. , bay anchovy, blue crab, Atlantic silverside, northern pipefish, and

2
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smner flounder. The latter condition was attributed to differences in
impingenent and field-gear vulnerability within a species related to
swinning ability, habitat preferences or unknown factors. Night impinge-
ment catches were about five times higher than day catches. It was esti-
mated that 10.3 million organisns were impinged fron Septenber 1980 -
August 1981; 6.8 nillion of these were sand shrimp. Water quality data
for impingenent were similar to those described above for Barnegat Bay.

Comparison of annual impingement estimates over the last six years
revealed patterns generally similar to those described above for most key
species taken in Barnegat Bay, except for blue crab, bluefish, northern
pipefish, and bay anchovy. Field and impingenent catch discrepancies for
the latter species were attributed generally to differing organism vul-
nerabilties and to the effect of p1 ant shutdown at times when impingement
of a given species is nomally high.

In the nultiple regressien analysis of impingement data, variations in
screen catch rates were primarily correlated with seasons, day-night
period, field abundance and, in some cases, high winds. To a large

,

extent, the statistical analysis confirmed that impingenent rates are
Cenerally a function of abundance of organisms in the vienity of OCNGS.

Ichthyoplankton entrainment samples were dominated by bay anchovy eggs
and larvae, winter flounder eggs and larvae, unidentified eggs, goby
1arvae, American sand 1ance 1arvae, and 1abrid eggs. These forms
accounted for 95.6 percent of all entrained ichthyoplankton. Bay anchovy
eggs were nost abundant (65.2 percent). Seasonal peaks in abundance of
eggs were seen in February 1981, due to winter flounder spawning, and
early June 1981, due largely to bay anchovy spawning. Peaks of larvae
abundance occurred in March (winter flounder, American sand lance), and
again through the smmer 1981 (bay anchovy, silversides, and gobies).
Little day-night difference in ichthyoplankton was evident, except for
winter flounder eggs and larvae in January and February (greater at
night) and bay anchovy eggs (greater at night during June, greater in day
during July and August). Portality of passage through the cooling system
was detemined for bay anchovy larvae and juveniles, northern pipefish
juveniles, goby larvae, winter flounder larvae, sand lance larvae, and
silverside larvae. Percent entrainnent mortality ranged fron 31.2 for
sand lance larvae to 96.2 for bay anchovy juveniles. The estimated total
ngber of entrained ichthyoplankton for the study period was 13,930.61 x
l tr . Water quality patterns are described above.

Comparison of ichthyoplankton entrainment data over the 1975-19P1 period
revealed different patterns of abundance for important species. Some
forms, such as hay anchovy eggs and sand lance larvae, had one year of
high density with the other five years having relatively low densities.
Several foms (bay anchovy larvae and juveniles, winter flounder larvae,
and northern pipefish juveniles) had two or more years of high densities
interspersed with years of low density. Goby larvae showed a general
decline in abundance over the years, whereas silverside larvae showed a
general increase in abundance. The relationship of these year-to-year
fluctuations with enviromental data such as physical / chemical factors,
meteorological phenonena, and OCNGS plant-operation paraneters is not
clear from the available data.

3
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The inpact of OCNGS operation on ichthyo)lankton was exanined in tems of
nortality of organisms passing through tie cooling system and the possi-
ble baywide consequences. Based on average nortality rates derived fron
up to six years of data and the 1980-1981 entrainment estimates, the
estimated numbers of ighthyoplankters killed by the plant in 1980g1981
ranged from 32.45 x 10 northern piepfish larvae to 3,304.61 x 10 bay
anchovy eggs, larvae, and juveniles. Despite these large losses, there
is little evidence to indicate that entrainnent has had a significant
impact on most fish populations in Barnegat Bay. This is less certain
for the bay anchovy, although factors other than OCNGS operation nay be
involved in the species decline in Barnegat Bay.

Although the multiple regression analysis revealed sone correlation
~

between ichthyoplankton densities and environmental variables, such as
wind speed, anbient tenperature, and salinity, the nodel explained little
of the variation in densities. It is suggested that such (unnedeled)
f actors as abundance of spawning adults, competitors, or predators nay,
at tines, be strong controling factors on ichthyoplankton a' undance.o

Of the macroinvertebrates entrained, the nysid shrinp, Neomysis americana
was nost abundant (31.3 percent), followed by the amphipods Anpelisca sp.
(15.5 percent) and Jassa falcata (8.9 percent), sand shrimp zoea (8.1
percent), the anphipod Gammarus sp. (8.0 percent), ostracods (6.4 per-
cent), the mud crab, Neopanope texana sayi zoea (4.3 percent), and the
amphipod Corophium sp. (2.0 percent) . Generally, nacroinvertebrate
densities were high from early April through mid-June 1981 and low from
mid-November 1980 through January 1981. tjeomysis americana p;aked in

1980(12,501/100 m") and was low in abundance
abundanceig)Septemberin january and August 1981.The peak density of Ampelisca(<600/100m
sp. (20,709/100 m ) occurred in June 1981. High mogthly densities of
Jassa falcata occgrred in January 1981 (2,035/100 m ) and ig February
1981 (2,505/100 m ). An estimated total of 139,696.74 x 10 nacro-

The estimates forinvertebrates were entrained during the study year 6 6N. americana and Ampelisca sp. were 41,723.01 x 10 and 16,739.98 x 10 ,
respectively. Water quality patterns are described above.

Patterns of annual abundance (density) for the 1975-1981 period were
examined for entrained nacroinvertebrates. For a nunber of species,
annual abundance varied greatly. This may be a result of nomal
population fluctuation, but in some cases is attributed to OCNGS not
operating during periods when certain organisms are nomally abundant.

Inpact of nacroinvertebrate entrainnent at OCNGS was addressed only in
te ns of innediate nortality resulting from condenser passage. Ba sed

on previous studies, nost nacroinvertebrate foms suffer 50-100 percent
mortality when discharge tenperatures exceed 35 C. This temperature was

;
exceeded during periods in Septeeber 1980 and June, July, and August
1981. Organisms that were abundant at those times and nay have suffered
sone nortality included Neomysis americana, Callinectes sp. negalopae,
Corophium tuberculatun, and Jassa falcata.

Connercial landings of finfish and shellfish in Ocean and Atlantic coun-
ties were conpiled and examined. In tems of landed weight, the top
three species in Ocean County were sunner flounder, bluefish, and weak-
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fish. Hard clan (neats) produced the greatest dollar value ($1,020,020),
followed by summer flounder and weakfish ($717,779 and $208,649, respec-
tively). The top three species in Atlantic County, in terns of both
landed weight and dollar value, were hard clan neats ($809,806), blue

| crab ($46,301), and su,ner flounder ($32,674). The total weight and
value of all landings was 1,282,277 kg and $2,266,166 for Ocean County

,

and 278,473 kg and $906,956 for Atlantic County. Separate Barnegat Bay
data are no longer conpiled, but based on data from previous years, it -
can be estimated that all of the blue crab and white perch, and substan-

# tial portions of the winter flounder and, to a lesser extent, hard clan
landings for Ocean County, originated in Barnegat Bay.

The connercial landing data for 1975-1981 were compared to OCflGS inpinge-
ment and entrainment data for several key species that are concercially
inportant. The general analysis indicates that the effect of impingenent 1

and entrainnent cropping of the various species cannot be identified in
E the connercial landings data. Rather, the year-to-year fluctuations in

both inpingenent/entrainment and connercial fishing success appear to be
controlled by those factors that bring about natural variation in the
size of species populations.

,

't
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1. INTRODUCTION

This report presents the results of the prescribed Non-Radiological
Environnental Technical Specifications nonitoring at Oyster Creek Nuclear
Generating Station (0CNGS) for the period 1 September 1980 - 31 August

,

conducted by Ecological Analysts, Inc. (EA) quatic biological nonitoring
1981. This is the second annual report of a

pursuant to Appendix B Oyster
! Creek Fuclear Generating Station Technical Specifications, issued to

Jersey Central Power & Light Company (JCP&L) by the U.S. Nuclear Regula-
tory Connission (U.S. NRC 1978) to be effective 6 June 1979.

The generating station and surrounding area were described by Danila et
al. (1979), based on literature reviews and their own studies. OCNGS is

[ a 620-MWe boiling-water reactor, located 3.2 kiloneters west of Barnegat
Bay in Lacey Township, New Jersey (Figure 1-1). During station opera-'

tion, cooling water is withdrawn from Barnegat Bay through the lower part
| of the south branch of Forked River, then into the dredged intake canal
| and into the plant. Heated water is discharged into a dredged canal and
'

flows into lower Oyster Creek and into Barnegat Bay.

Barnegat Bay is a large, shallow estuary created by offshore barrier
beaches. A limited exchange of bay and ocean water occurs through narrow
Barnegat Inlet and the Maca.squan Canal. - ~

The interaction of OCNGS and Barnegat Bay has been under study since 1966
(Danila et al.1979). Early, preoperational studies were conducted by
Rutgers University and concentrated on benthic invertebrates, algae, and
fish. These studies continued, with the inclusion of plankton, after
connercial operation of OCNGS began in December 1969; most were carried
out under the auspices of either Rutgers University or the New Jersey
Division of Fish, Gane, and Shellfish. The results of these studies were
evaluated in the Final Environnental Statenent published by the U.S.
Atenic Energy Connission (U.S. AEC) in 1974. In 1978, Jersey Central

i Power & Light Company produced 316(a) and (b) demonstrations (JCP&L 1978)
| which evaluated the previous studies, including the first two years of

aquatic nonitoring studies done by Ichthyological Associates (IA) (Tathan
et al .1977). The IA studies continued until June 1979 when EA asstned

i the nonitcring studies, both as a continuation of previous prograns and
as the first Environnental Technical Specifications aquatic monitoring.
Data from April and May.1979 (IA collections) and June, July, and August
1979 were reported by EA (1980).

i This report consists of data descriptions and interpretive discussions of
each of the disciplines studied by EA for the 12 nonths ending 31 August
1981. After the description of field and laboratory nethodologies in
Chapter 2, Chapters 3 through 7 treat, in turn, the results of Barnegat i

Bay fishery studies, impingenent, entrainment, and connercial catch data.
A conbined reference section is presented at the end of the report.
Tabular presentations associated with each discipline are in consecutive
order at the end of the appropriate chapter. Water quality data are
presented for each appropriate discipline.
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2. METHODS

2.1 BARNEGAT BAY FISHERIES

Sampling of finfish and shellfish was carried out once per month at the
mouths of Cedar Creek, Forked River, Oyster Creek, and Double Creek
(Figure 1-1). No samples were collected at Cedar or Double creeks in
January due to ice cover. Three gears were enployed: a 45.7-m x 2.4-m
bag seine with 2.5-cn stretched nesh; a 12.2-n x 1.8-m straight seine
with 0.6-cm stretched nesh; and a 4.9-m seniballoon otter trawl with a
1.3-cn stretched nesh codend liner. With each gear, two samples were
taken once during the day and once during the night at each sanpling
station. The 45.7-m seine was deployed in a semicircle from a boat and
pulled by hand. The 12.2-n. seine was extended parallel to shore with one
pole onshore and pulled in a semicircle. Trawl hauls were standardized
at 5-minute tows at approxinately 1,200 rpm.

After each sample, the catch was sorted and all organisms enumerated and
identified. Key species, i.e., Atlantic menhaden, bay anchovy, Atlantic
silverside, northern pipefish, striped bass, bluefish, weakfish, northern
kingfish, sumner flounder, winter flounder, northern puffer, sand shrimp
(12.2-n seine only), and blue crab were neasured to the nearest nilli-
meter fork length (finfish), carapace width (blue crab), or tip of telson
to tip of antenna scale (sand shrimp). A representative selection of 50
specimens of an individual species life stage was neasured, if more than
50 were caught. If the sane species life stage was encountered in the
second haul, up to 50 were again measured. When large numbers of organ-
isms, such as shrinp, small crabs, or anchovies, or large amounts of
debris were encountered, subsanpling was done and total counts were
extrapolated. Any organism of questionable identity was preserved and
returned to the laboratory for examination. Records were kept of
any organisms that had external parasites, disease, or norphological
abnonnal i ties.

The American Fisheries Society recently published the fourth edition
(1980) of A List of Common and Scientific Names of Fishes from the
United States and Canada. In that work, the names of three species col-
lected at DCNG5 have been revised. However, to remain consistent with
previous DCNGS reports, and thus avoid confusion in year-to-year compari-
sons of data, the present study continues to use the names provided in
the third edition (1970): (Alectis crinitus, Rissola narginata, and
Urophycis regius).

2.2 IMPINGEMENT

Impingenent sampling was perfomed in the sluiceway pit, an open cuboid
area downstrean of all intake screens, at the point in the sluiceway
where the screenwash conduit leads under the adjacent roadway to the
adjacent discharge area (Figure 2-1). Sanples were collected in a
101.6-cm x 101.6-cm x 121.9-cn wire basket with 10.7-mm mesh. When the
larger basket was removed for emptying, a smaller basket with identical
mesh was placed in the sluiceway pit. .

I
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Impingenent collections were made over a 24-hour period once per week. I
Each collection consisted of a 2-hour time period in which

1. all organisms were collected (2-hour collection and screenwash
cycl e) ,

2. sample duration was reduced to one hour and the number of
organisms caught was doubled to represent the 2-hour period, or

3. some fraction of organisms less than one-half were collected
(continuous screenwash node).

In the latter two cases, the total catch for the 2-hour time period was
an estinate based on the ratio of the time period sampled to the entire
2-hour period.

This sanpling approach was necessitated by the variation in the amount of
organisms and debris encountered. Case 1 usually held for daylight hours
when organism and debris toads were relatively light, and screens were
routinely washed every two hours. Because of greater debris and organism
loads at night, the screens nomally were washed once per hour. Only
one of the two screenwashes was collected in any nighttine 2-hour block
(Case 2), because of the physical limitations of the sampling system.
The Case 3 approach was necessary at times when the debris load was so
great that the screens were operated continuously. At these times,

attenpts were made to obtain at least 1/2-hour subsamples for each
2-hour sampl e block.

Impingenent catches were processed in a nanner similar to that described
for field fisheries in Section 2.1, except that no length measurements
were taken. Also, the total weight of each species was recorded.
Subsampling of shrimp was carried out when large amounts of debris were
present. Any organisms of questionable identity were preserved for
subsequent laboratory examination.

2.3 ENTRAltNENT

Entrainment sanples were collected at both the intake and discharge
(Figure 2-1). During September - October 1980 and June - August 1981,
two samples were collected at each location two hours after su set once
each week. During November and December 1980, these sanples were taken
once every two weeks. Once each month, 24-hour sampling was conducted
with four pairs of samples being collected--two during the night and two

' during the day.

Sanples were collected with a frame-mounted pair of 36-en diameter bongo
nets of 505-un nesh. A General Oceanics flowmeter was secured in the
mouth of each net and to the frane outside the nets. The gear was sus-
pended by wire from a boom and operated by hand winch. Two consecutive
oblique tows were nade; each tow sampled the entire (discharge) or part
(intake) of the water column. The recirculation tunnel blocked part of
the water column at the intake; however, a minimun of two cubic meters of
water was filtered at both locations. Discharge samples were collected
1-5 ninutes after the intake sanples to ensure that the same water mass
was sampled. Af ter each collection, the nets were carefully washed to
concentrate the sanple in the codend jars.

2-2
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After collection, the samples were transported to the lab trailer where
each sample was sorted in a water bath of the same temperature as the
water from which the collection was made. All fish larvae were classi-
fied as either live, stunned, or dead and placed in labeled vials in 5
percent buffered fomalin. After viability exanination, the vials were
placed in the jar with the remainder of the sample from which the larvae
c ane. Ctenophores from the intake samples were counted prior to preser-
vatinn.

In the laboratory, all samples were sorted under a dissecting stereo-
microscope. Macrozooplankton and fish eggs and larvae were removed
and placed in labeled vials according to gross taxonomic groups, e.g.,
Amphipoda, Annelida, Mysidacea, and fish larvae and eggs. When the
number of organisms was large, subsanpling was carried out using a Folson
plankton splitter. Sample fractions were sorted until 50 specimens of
each najor (abundant) nacroinvertebrate group, and 100 specimens each of
fish eggs and larvae, if present, were found. Intake samples were iden-
tified to the lowest practical taxon for ichthyoplankten. Crustacean
zoeae were identified to species level with the exception of mud crab,
which was identified to family. Other invertebrates were identified to
major taxonomic groups, i.e. , amphipods, nysids, isopods, cumaceans, and
polyc haetes. All organisms in discharge samples were identified to the
lowest possible taxa.

2.4 COMMERCIAL CATCH DATA

The commercial landing data for finfish and shellfish in Barnegat Bay,
Ocean County, and Atlantic County, New Jersey, were obtained from
Mr. Eugene LoVerde of the National Marine Fisheries Service office at -

Tons River, New Jersey.

2.5 FISH-XILL MONITORING

No fish kills were reported or observed in the vicinity of the plant from
September 1980 through August 1981; therefore, this aspect of the study
was precluded.

2.6 WATER QUALITY MEASUREMENTS

Water quality neasurements were nade in conjunction with routine biologi-
cal sampling, and included water temperature, pH, salinity, dissolved
oxygen (00), and chlorine (the latter during entrainment sanpling only).
A Yellow Springs Instrument Company (YSI) Model 57 00 meter was used to
measure dissolved oxygen; the instrument was calibrated weekly before
each use. Water temperature and salinity were measured with a YSI
Model 33 Salinity-Conductivity-Tenperature (S-C-T) neter which was cali-
brated senimonthly. Measurenents of pH were made with a Corning 610A
meter, calibrated at least once per week. Chlorine concentrations were
detemined using a n' -Porter amperonetric titrator.

During Barnega j fisheries surveys, water quality neasurenents were
made once at eacn seining station 0.5 meters below the surface; at each
trawling station, they were made both before and after sanpling just
above the botton. Measurrents were made at the surface and botton in
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the OCtlGS intake durMg each impingement collection. The entrainment
sampling included sur face and botton water quality neasurements between
each oblique tow at the intake and surface measurenents only at the
discharge. Chlorine data were taken only at the discharge.

2.7 DATA PROCESS!tlG

All field and laboratory data vere recorded on standard data sheets and
checked for accuracy. Data then were punched onto cards, entered on
magnetic tape, and loaded into a PDP-11/70 computer. An initial data
verification program was run and the output checked against the original
data sheets. Various summary prograns vere then run to reduce the data
for exanination. Prinary anong these were a percentage abundance program
and a station-date catch matrix.

2.7.1 Impingement Estimates

The inpingement sampiing progran at OCNGS employed a nultistage sanpling
design. In the first stage, sanpling days were selected once a week and
theso sampling days were sequentially grouped into strata so that no
strattn had fewer than two sample days. In the second stage, the sample
day was partitioned into two 12-hour periods roughly representing day and
night. In a third stage, the 12-hour periods were further subdivided
into six 2-hour periods. In some cases, all fish impinged in the 2-hour
period were collected and counted giving an exact count for impingement.
During periods of heavy impingement, a fourth stage was employed whereby
a subinterval of the 2-hour period was sampled.

Using data collected by this sampling design, impingenent estimates were
conputed with the following fonnulas:

L.

I= I N ? (Equation 2-1)
3 $i=1

where

I = estinated total number (or Weight) of organisms inpinged
L = total number of strata
i = ordinal number for strata

Nj = number of days in the i stratun

n
Ij=h

=I
i (Equation 2-2)gjj1

= average daily impingement for i strattn
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where

9 = number of sanple days in i stratunn

j = ordinal number for sample day

2 >

. .

I Y (Equation 2-3)'

Y
gj = k=1 ijk

th= estimated inpingement for j sample day of i strattri

where

2 = nunber of diel periods
k = ordinal number for diel period

6
T

.

E Bijk1 Y (Equation 2-4)Yijk " l=l T ijkl

sijkl.

th= estimated impingenent of the k diel period
th thI of the j sample day of the i stratun

i where
i

i 6 = number of blocks within diel periods

j 1 = ordinal number for block

TBijkl = length-(in minutes) of block
sijkl = tine sampled (in minutes) in blockT

Yijkl = count of organisms for the sanple collected in
th

the ijkl block

The estimated variance of i that was used for computing confidence
; intervals was computed by the fomula

I (Equation 2-5)
I L

n 2 6
Vir(i) = g "(Nj - nj) 5 j , j=g ijkl)]2 i

I I Vir(Y,

1 n=1 1=1n -j
,

e
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where

2

11 = nj 1 ( Id - i )S j
1j=1

T
Var ( ijkl) = Bijkl TBijk1 sijk1 y

2 ijkl
T
sijkl

The 80 percent confidence intervals then were computed using the nomal
approximation

i t 1.645 V Var (i)

The weekly impingement estimates were computed by nultiplying the esti-

mated inpingenent for the j sample day of the i strattn by seven.

i *7 (Equation 2-6)j3 = $3

where

th th
i,jj = estinated impingenent for j week of i strattn

jj = as defined aboveY

2.7.2 Entrainment Estimates

The entrainment sampling progran at OCNGS employs two-way stratification
with subsampling of experimental units as a sampling frane. The period
of collection was stratified into nonths to allow for seasonal variations
in abundances. The collections were further stratified into periods of
day and night to allow for diel trends in abundance of some organisms.

Time deliniters for diel stratification were determined by the average
sunrise and sunset times for latitude 40 N during each strattn. Each
diel period (day or night) was divided into two equal sanpling units, and
the samples from a unit were considered representative of the entire
unit.

Because entrainment is known to be greater at night, the night strattn of
each month was allocated a greater number of samples to improve the pre-
cision of the estimate. In general, two sanples were collected during
the day stratun and six were collected at night. Each sample consisted
of two sequential replicates to ensure that a sample of adequate duration
was collected.
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| Using the data collected according to this sampling plan, entrainment
estimates were computed for each species with the fomula

L! .

E= I N V (Equation 2-7)g j
! i=1
!

! where
!

$ = estinated entrainment for period of collection
L = total nunber of strata
i = ordinal nunber for strata th

Nj = number of sampling units in the i stratun

j=b I
I (Equation 2-8)i

nj 3 1 ij

where

ij = estimated average daily entraiment for i stratun

j = ordinal number for sample within stratun
thn = number of sampling units sampled in the i stratunj

i)= ui \!Y Y)
(Equation 2-9)ij

9j
(1440) (Vsij/

where

th th
jd = estimated entrainment for j day of i stratun

th
Tui = duration in minutes of a sampling unit in the i stratun

i Vjj = volume punped through plant (cooling water and dilution water)
th th

| on j sample day of i stratun

j 1440 = number of ninutes in 24 hours
th th

sij " V I""' S**PI 'd "y sample day of i stratun| V

jj = count of organisns collected in a sampleY

The variance of E was computed as
L

L - - (Equation 2-10)
.

2 iVir(E) = I (N - n ) S j, Vir(ijj)gj

i. .
!
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where

"1
2 I (Y$j-i)2

-

Sli ,j=1 i

nj - 1

and assuming Y Poisson distributionj

f Yij \ Y (Equation 2-11)
Vir( $3) =

ui g
}1440 (Vsij / .

2.7.3 Ichthyoplankton Entrainment Mortality Estimates

Differences between ichthyoplankton mortality at the intake and discharge
were statistically tested using the binomial proportion test (Downie and
Heath 1965) when the number at each station was greater than 25. Effects
of condenser passage were assessed in two ways. First, condenser passage

,

percentage nortality was calculated by the fomula

M (%) " (Md-H) (Equation 2-12)
e i

where

"e = condenser passage nortality
Md = percentage dead at the discharge
Mj = percentage dead at the intake

Second, percentage entrainnent survival was calculated by the fomula

S (%) = S /Si x 100 (Equation 2-13)c d

and percentage entrainment mortality by the fomula

M = 100 - S (Equation 2-14)
e e

where

M = entrainnent nortality
e

Se = entrainment survival
Sd = percentage surviving at the discharge
59 = percentage surviving at the intake

2.7.4 Multiple Rearession Model

The Environnental Technical Specifications require statistical analysis
of the effects of various environmental and plant-operating characteris-
tics on the impingenent, entrainnent, and field-fisheries catch rates.
Various statistical options were reviewed and it was ultinately deter-
mined that a nultiple regression analysis was the appropriate approach
to neet the requirenent. Accordingly, a generic nodel was developed,
refined, and applied to each discipline, with minor nodifications as
necessary.
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The nodel was run using six years of data (Septenber 1975 - August 1981):

for each discipline. This is considerably more than required by thel

.

Technical Specifications which' stipulate the current study year (in this
I case September 1980 - August 1981) for the statistical analysis. The

|
decision to expand the analysis was based on two considerations:

I 1. It was hoped that the increased number of observations would
| strengthen the nodel and the resulting conclusions. '

2. The 1980-1981 data sets were limited. There were no entrainment
samples during November and December (not required).

| The sequence of model development and the various paraneters included are
| characterized below. For each discipline, catch rates and densities were

exanined quantitatively relative to changes in date, time of day, water:

| quality, tide, atmospheric conditions, OCt'GS cooling water flow, and heat
! rejection. These parameters were defined:

Date The Julian date fron 8 September 1975 was
used to group data and define seasons

Time of Day The day was divided by sunset into day and
night groups which were conpared

Water Quality The paraneters used to define water quality
were: water tenperature, salinity,
dissolved oxygen, pH, and Secchi depth
(day only)

Tide Midtide was used to apportion tine between
high and low categories

Atmospheric Conditions The paraneters used as indicators of condi-
tions were: wind direction, wind speed,

,

j and air temperature

Cooling Water Flow This was broken down into its components:
,

circulation flow, dilution flow, and ntnber

| of traveling screens operating

Heat Rejection Heat rejection (Q), in BTVs per day, was
calculated fron delta temperature (AT) and

t

j cooling water flow (F) using the equation

Q = AT * F * 3.966

A nultiple regression was run using the SAS-GLM procedure and the nodel:

Catch = water tenperature + salinity + dissolved oxygen + pH + Secchi
+ wind speed + wind direction + total flow + heat rejection
+ nunber screens running + air tenperature + day-night + tide
+ season + delta-T + punps

|

|
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Models of this type were generated for

10 impingement species
12 field-fisheries species
7 ichthyoplankton species / life stage conbinations
9 zooplankton species / life stage combinations

Subsequently, due to lack of data or very low abundance, some species
were dropped from the analysis and the final models were generated for

9 impingenent species
8 field-fisheries species
6 ichthyopiankton species / life stage conbinations
6 zooplankton species / life stage combinations

Catch was expressed as number per hour for inpingement, number per
collection for fisheries, and number per cubic neters for plankton
(entrainment) .

Contrast coding and separate models were run to minimize the number of
discrete variables (season, tide, day-night period, wind direction, and
screens) in any one model run. Separate nodels were run with and without
Secchi data to include or exclude the night data.

The distribution of six years data for nean daily wind speed and median
daily wind direction was examined and group; suspected of influencing
catch rates were identified. Two groups, wind speed greater than 16.1
kph and wind speed greater than 16.1 kph with direction between 15 and
90', were contrasted with prevailing weather conditions. These groups
were designated Wind 1 and Wind 2 and comporad 22.4 and 2.7 percent,
respectively, of the total number of days in the six-year period.

The type IV sun of squares (variable of interest added to the nodel last)
was exanined using an F-ratio, and a = 0.05 was chosen to indicate
statistical significance.

The field-fisheries data were included in one set of nodels to help
explain impingenent catches. In this case, monthly nean impingement
rates were used because fisheries data were only taken monthly (in all
other cases inpingement catch per hour was used).

In the entrainnent models, both intake and discharge data were used if
the level of taxonomy was the same in both; othemise, only the appro-
priate location was used (see Section 2.3 for differences in taxonory
between the two locations).

In the field-fisheries models, location was not used as a variable, and
the data from all sanpling stations were pooled by gear. The gear wi th
the nost consistent catches for a given species was used in the species
model run.

As used in the various runs, seasons were defined as folicws, based on
ambient water tenperature (C):

2-10
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Winter Summer Spring and Fall

F1 sheries/inpingenent <10.0 >21.9 >10.1 <21.9
Ichthyopl ankton <4.0 >20.0 >4.0 <20.0
Macroinvertebrates <6.0 >24.0 T6.0 724.0

The temperature ranges that describe the seasons were selected by exam-
ining abundance plots with water temperature overlayed, and choosing the
best match of organism abundance and water tenperature. Thus, because
tines of organism abundance differ among the disciplines, the within-
season tenperature ranges also differ.

Tne advantage of constructing and running i.hesa nodels is viewed to be
in the assignnent of degrees of statistical correlation that might not
otherwise be evident by simple data inspection. The coefficients of
determination derived from the computational exercise of the models are
valuable as guides to the prominent factors (independent variables) that
have coincident trends with selected (or prestried) dependent variables
that deserve interpretation. Cause-effect relationships are not defi-
nitely established when high coefficients of determination result from a
model run. Rather, they indicate the existence of direct (positive) or
inverse (negative) associations of data trends. Any inference of causal
relationships between the dependent and independent variables nust be
based on the identification and logical explanation of biological,
chemical, and physical nechanisms that link or affect a quantitative
change. Functional relationships can be substantiated by statistically
significant correlations but such correlations do not necessarily imply
predictive capability in a quantitative sense. The results of the nodel
runs are therefore considered exploratory and indicative of potential
areas warranting further investigation.

|
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CHAPTER 3. COMPOSITION AND ABUNDANCE TRENDS OF FINFISH
AND MACR 0 INVERTEBRATES IN BARNEGAT BAY

Twelve monthly surveys (September 1980 - August 1981) were conducted with
45.7-n and 12.2-m seines and a 4.9-n trawl in the vicinity of the Oyster
Creek Nuclear Generating Station. All surveys were completed, except in
January n: hen surface ice precluded sampling at Cedar Creek and Double
Creek.

This results section addresses species composition and abundance, first
in general tems, then in relation to key and abundant species. Length-
distribution, parasite-disease, and water quality data are presented.
The last section concludes with a statistical analysis of the relation-
ships anong catch data, neterological phenomena, and plant-operating
characteristics. The results then are discussed in tems of possible
short- and long-tem effects of OCNGS and neteorological phenonena on
annual abundance and growth cycles of finfish and shellfish in Barnegat
Bay.

3.1 RESULTS

3.1.1 General Species Composition and Abundance

3.1.1.1 Trawl Data (4.9-m)

A total of 114,385 specinens comprising 43 finfish species and 18 nacro-
invertebrate taxa were collected by trawling (Table 3-1). The sand
shrinp (Crangon septemspinosa) composed 80.1 percent of the catch.
Individuals of the nud crab family Xanthidae (unidentified juvenile and
adult Xanthids, Neopanope texana sayi, and Panopeus herbstii) comprised
6.1 percent of the total, followed by grass shrimp (Palaenonetes vulgaris
and unidentified specinens, 4.3 percent), and juvenile and adult blue
crabs (Callinectes sapidus, 2.2 percent). The two prominent finfish were
bay anchovy (Anchoa nitchilli, 3.1 percent) and fourspine stickleback
(Apeltes quadracus, 1.5 percent).

The annual otter trawl catch is presented by sampling station and diurnal
period in Table 3-2. Oyster Creek produced the largest catch (52,036
organisms), followed by Double Creek (31,419), Forked River (18,625), and
Cedar Creek (12,305). Night catches of sand shrimp largely detemined
these ranks. Annual night catches were larger than day catches by
factors ranging from 2.2 at Cedar Creek to 5.0 at Oyster Creek. Addi-
tional infomation on day-night catch differences is presented in Section
3.1.2.

Trawl catches are presented by sanpling date in Appendix C. Catches
ranged from about 3,500 organisms in September 1980 and August 1981 to
25,600 organisns in December 1980. The nonthly fluctuations in total
catch were influenced by the size of sand shrimp collections. Seasonal
changes in abundance of key species are presented in detail in Section
3.1.2.

3-1
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3.1.1.2 Seine Data (45.7-n)

Monthly sanpling with a 45.7-n seine yielded 35,660 organisns that
included 53 finfish species and 19 nacroinvertebrate taxa (Table 3-3).
Sand shrinp (56.9 percent), juvenile and adult blue crabs (9.5 percent),
and grass shrimp (P_. vulgaris,1.7 percent) were the nost abundant
invertebrates; together they accounted for 68.2 percent of the total
catch. Species of fish conprising nore than 1 percent of the catch
included juvenile and adult Atlantic silverside (Menidia menidia, 22.7
percent) and juvenile and adult bay anchovy (1.1 percent).

The annual catch is conpiled by sampling station and diurnal period in
Table 3-4. The largest catch (12,793 organisms) was obtained at Oyster
Creek and the smallest (6,300) at Double Creek. Catches at Forked River
and Cedar Creek (8,479 and 8,088, respectively) were intemediate in
size. As with the trawl catches, annual night catches with the 45.7-n
seine were always greater than day catches. Night catches ranged from
1.3 (Forked River) to 4.3 times (Cedar Creek) as large as day catches
(Table 3-4).

The nonthly catch with the 45.7-n seine varied substantially during the
year ( Appendix D). Peak catches were obtained in December 1980 (9,225
organisns) and in March (5,456) and June (6,798) 1981. Catches were low
in January (302 organisms, but only Forked River and Oyster Creek were
sampled) and in July and August 1981 (885 and 735, respectively).
Fluctuations in seasonal abundance of total organisms were influenced
mainly by the catch of sand shrimp and, to a lesser extent, blue crab
and Atlantic silverside.

The contributions of key fish and nacroinvertebrate species to spatial,
tenporal, and diurnal variations in total catches are presented in
Section 3.1.2.

3.1.1.3 Seine Data (12.2-n)

A total of 102,439 organisns comprising 46 finfish species and 18 nacro-
invertebrate taxa were collected with the 12.2-n seine (Table 3-5).
Unlike the catches by trawl and 45.7-n seine, which were dominated by
sand shrinp, the 12.2-n seine catches were dominated by juvenile and
adult Atlantic silversides (52.6 percent of the total catch). Additional
fishes that accounted for at least 1 percent of the catch were juvenile
and adult bay anchovy (3.1 percent) and fourspine stickleback (1.7 per-
cent). The nost abundant nacroinvertebrates included sand shrinp (34.4
percent) and grass shririp (Palaenonetes spp.,1.9 percent; P_. vulgaris,

1.8 percent).

Annual catches anong sanpling stations ranged from 12,713 organisms at
Cedar Creek to 43,481 organisns at Oyster Creek (Table 3-6). The size of
catches at Forked River and Double Creek (24,341 and 21,904 organisms,
respectively) were intermediate in this range. Annual night catches were
larger at all stations, ranging from 1.2 (Forked River) to 3.8 (Cedar
Creek) times as large as day catches. As with the trawl and 45.7-n seine
data, larger night catches with the 12.2-n seine were nostly the result
of the nocturnal abundance of sand shrimp.
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The nonthly distribution of catches made with the 12.2-n seine was
distinguished by an extremely large catch in June of 44,580 juvenile
Atlantic silversides (Appendix E). The total catch for June comprised |
almost half (49.8 percent) of the annual catch. Excluding this unique ;

monthly value, catches fluctuated in no discernable pattern over the
year; the highest catch was obtained in December 1980 (9,069 organisms)
and the lowest catch in January 1981 (186 organisms, but only Forked
River and Oyster Creek were sanpled). During nonths other than June,
the total catch primarily reflected the relative abundance of sand shrinp
and, to a lesser extent, the abundance of Atlantic silverside and bay
anchovy.

3.1.2 Key and Abundant Species

Key species, as designated in the Nuclear Regulatory Connission Technical
Specifications are: striner flounder, winter flounder, Atlantic nenhaden,
Atlantic silverside, hay anchovy, bluefish, weakfish, striped bass,
northern pipefish, northern kingfish, northern puffer, blue crab, and
sand shrinp. Cata were scarce or lacking for three species--Atlantic
menhaden (only 23 specinens), northern kingfish (18 specinens), and
striped bass (none caught)--so no presentation is nade for these species.
Some data are presented in Chapter 4 (inpingenent) for the Atlantic
menhaden and northern puffer.

'

Two species, grass shrimp and fourspine stickleback, although not desig-
nated as key species, are included in the presentation because of th71r
relatively high abundance.

3.1.2.1 Sand Shrimp (Crangon septenspinosa)

Sand shrinp were collected with each gear in each nonth of the study
(Table 3-7) . The largest catchs were obtained in winter (December
1980 - March 1981) and usually peaked early and late in this period.
Midwinter catches with each gear were often nuch smaller, approaching the
seasonal low levels of abundance observed in September 1980 and August
1981. The seasonal catch of sand shrinp by trawl was strongly influenced
by the results obtained at Oyster Creek; 51.7 percent of all specinens
were obtained at that station. Seasonal catches at individual stations
sampled with the 12.2-n and 45.7-n seines, by contrast, were more similar
to the seasonal patterns exhibited by the combined catch of each gear.

The percentage of the total sand shrinp catch obtained at each station
(Table 3-7) is shown by gear.

Rank Trawl 45.7-n Seine 12.2-m Seine

First OYC (46%) OYC(40",) DBC (31%)
Second OBC (25%) CDC (31%) CpC (26%)

Third FKR 18% FKR 16% 0YC 22%
Fourth CDC 11% DBC 13% FKR 20%

These calculations exclude January data, when only Forked River and
Oyster Creek were sampled, to renove the bias of unequal effort. The

station rank order obtained for the trawl catch is the sane as was found
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for the previous year (Ecological Analysts 1981), but a comparison of
each seine gear shows a virtual reversal of station ranks. In addition,

as in the previous year, there was little similarity between the station
abundance ranks of the two seine gears. These data indicate that in the
shore zone there is no strong trend in the spatial distribution of sand
shrinp, but in deeper water specinens seem to be concentrated near the
mouth of Oyster Creek relative to other creek stations.

On an annual basis, night catches of sand shrimp at each station were
always much larger than day catches (Table 3-7). The total night catch
was larger than the day catch by a factor of 5.8 with the trawl, 7.4 with
the 12.2-m seine, and 13.0 with the 45.7-m seine. The trend for larger
catches at night is consistent with the observation of Danila (1979) that
the sand shrinp is less active during the day, often burrowing into the
substrate, and thus is less vulnerable to fishing gear.

Only those sand shrinp collected with the 12.2-n seine were neasured for
subsequent length-frequency analysis (Table 3-8). Juvenile shrinp, com-
prising specimens 20 nillineters or less in length (Modlin 1980), were
not an important component of the population until June 1981. Small
adults (20-40 nm) usually dominated catches and were nost abundant from
February through April. Adults larger than 40 millimeters were numerous
during all months except September 1980 and July and August 1981.

3.1.2.2 Blue Crab (Callinectes sapidus)

Catches of blue crab with each gear reflected a bimodal seasonal pattern
of abundance of this species (Tab e 3-9). The initial peak was observed
in September or October 1980 followed by another peak in April 1981.
Catches were much lower during the interin cold-weather nonths, usually
prevailing at a noderately high level after April.

The spatial distribution of the annual catch with each gear suggests that
blue crabs were concentrated near the nouth of Oyster Creek, relative to
other stations. The catch at Oyster Creek was largest by trawl (43.0
percent of the total) and by the 12.2-m seine (35.2 percent) and second
largest by the 45.7-n seine (30.1 percent; the Cedar Creek station ranked
highest with 32.6 percent of the total). Excluding Oyster Creek, annual
catches by trawl were very similar at the three other stations (each was
about 19 percent of the catch), although differences were observed in the
seine catches. Overall, catches at Forked River were lowest,

tslue crabs were nore abundant in the catches at night than during day-
light, as revealed by the total catch during each period with each gear.
Nocturnal catches were larger by a factor of 3.7 with the trawl, 3.6 with
the 12.2-m seine, and 2.8 with the 45.7-n seine. The sane trend was
evident at each station (Table 3-9). There were, of course, sampling
dates during which day catches were larger at particular stations; this
occurred most frequently when seirang at Double Creek during June through
August. Large day catches were nade with the 45.7-n seine at each sta-
tion in July. These catches were also the largest nade during the year
in daylight at each station with this gear.

3-4
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The size distribution of blue crabs collected with each gear is shown
| in Table 3-10. Specinens ranged in size (carapace width) from 5 to 197

millineters. For each gear, innature organisns (<120 nn in width) con-
; stituted nore than 94 percent of those neasured. The average size of
| specinens was largest in the trawl catches, followed by those collected
| with the 45.7-n and 12.2-n seines, respectively. The monthly size
i distribations of specimens collected by trawl and the larger seine were
| quite similar relative to those of the smaller seine. Apparently crabs
| larger than 40 millineters either were not present in the nearshore zone
|

or were able to avoid capture by the smaller net.

3.1.2.3 Grass Shrint (Palaemonetes spp.)

| Although not a key species as designated by the Technical Specifications,
i the grass shrinp was abundant in all three gear collections, and thus an
| important biotic component of the Barnegat Bay ecosysten. Three species

of grass shrinp were identified (P_. vulgaris, P_. intermedius, and
,

| P. pugio) and are combined here to display temporal and spatial patterns
'

of distribution.

Grass shrimp (Palaemonetes spp.) were collected throughout the year with
each gear (Table 3-11); najor peaks of abundance occurred in late fall
(November - December) and late spring - early sunner (April and June).
Mea 9 nonthly catches were often much lower in September and October 1980
and August 1981. In addition, seine catches declined during midwinter
whereas trawl catches remained at relatively high levels suggesting an
offshore movenent of grass shrimp during periods of extrene cold.

The only consistent ranking of stations, based on the size of annual
catches with each gear, was the low catch at Cedar Creek (Table 3-11).
Double Creek was the site of largest catches with the trawl and 12.2-n
seine; Forked River ranked highest with the 45.7-n seine. Overall
catches (sun of all gears) were highest near these two areas; Oyster
Creek ranked third.

Considering stations individually, the annual night catch was higher
than the day catch in 11 of 12 comparisons (Table 3-11). With each

i gear, the conbined night catch was larger than the day catch by a factor
of 2.9 (trawl), 4.1 (45.7-m seine), and 5.8 (12.2-n seine).

Length neasurements of grass shrinp were not made.

3.1.2.4 Sumer Flounder (Paralichthys dentatus)

| Few smmer flounder were collected during the study period (Table 3-12).
| Ninety-eight were collected by trawl, twenty-one by 45.7-n seine, and two

by 12.2-n seine. Trawl catches were nade fron Septenber through November
1980 and fron April through August 1981, and never exceeded a nonthly

.

mean catch of 2.0 per tow. The period of seine catches was nore abbre-
viated (September - October and April - June) and the monthly nean was'

always less than 1.0 per haul. Specimens were slightly nore abundant at
the Oyster Creek Station, and during the night sanpling period.
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Specinens collected by trawl ranged in length fron 76 to 355 nillimeters
(Table 3-13). The nean length of specimens increased nonthly in 1980,
and in 1981 until June when young of the year becane vulnerable to col-
lection by trawl .

3.1.2,5 Winter Flounder (Pseudopleuronectes americanus)

%ter flounder (N = 493) were collected predominately by trawl . Speci-
mens were obtained in every month but nean catches were narkedly higher
from December 1980 through May 1981 (Table 3-14). During this period
catches ranged from 1.8 (April) to 7.2 (March) fish per tow. Fewer
specimens were collected by 45.7-n seine (N = 102) and 12.2-m seine
(N = 29) and only catches by the forner gear are provided to illustrate
temporal-spatial patterns (Table 3-14). Catches by both seines varied
little seasonally but increased slightly in June. The trawl catch at
Oyster Creek composed almost 75 percent of the total for that gear and
thus had a najor influence on the high winter catch rates, which peaked
in Ma rch. Catches with both seines, however, were notably highest in
Double Creek. At each station and with all gear, the annual night catch
was always larger than the day catch, except for what may have been a
fortuitous reversal at Oyster Creek with the smaller seine.

The length distribution of winter flounder sampled with the trawl and
seine reveal the seasonal occurrence and, to some extent, the habitat
preference of this species (Table 3-15). All size classes were collected
by trawl . Specinens 50-100 nillineters long were present in all seasons,
and were joined in the bay by larger individuals, up to 371 millineters
in length, from December through May. After the winter spawning season,
young-of-the-year specimens (36-100 mn) were collected from June through
August. A sinilar, though less distinct,
catches with the 45.7-n seine (Table 3-15) pattern was observed in theA notable difference is evi-.

dent between these two gears in the vulnerability to capture of specimens
1arger than 150 nillimeters. In the trawl data this group constitutes 47
percent of all measured specimens but in the 45.7-m seine data they con-
stitute only 4.9 percent. Larger specinens either are more abundant
offshore, in deeper bay water, or easily avoid the seine used in shal-
lower water.

3.1.2.6 Atlantic Silverside (Menidia menidia)

The shorezone preference of Atlantic silverside is reflected in its pron-
inence in annual catches by the 12.2-m (N = 53,869) and 45.7-m (N =8,082)
seines (Table 3-16), whereas trawl catches were low (N = 121). During
the fall (September - November), larger nean nonthly catches were
obtained with the 12.2-n seine. During winter and spring catches with
the two seines were more comparable in size, although catches with the
smaller seine fluctuated nonthly. Catches with both gear peaked in June
and remained highest in the 12.2-n seine during the folicwing two nonths.
During night sanpling at Oyster Creek in June, over 21,000 Atlantic
silversides were collected with the snall seine; this monthly sample
constituted almost 40 percent of the annual catch.
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If this very large night catch was excluded from the data, the annual day
catch would exceed night catches at each station with both gears. In
addition, the rank order of catches by station with each gear would be
more comparable; Oyster Creek and Forked River catches would be highest,
followed by Double Creek, and then Cedar Creek catches.

The length distributions of Atlantic silversides sampled by seine (Table,

3-17) indicate the extent to which the smaller nesh (6-m stretch) of
the 12.2-n seine more completely sanples the population compared to the
1arger nesh (25-nn stretch) of the 45.7-n seine. The forner gear nostly
collected specinens 60-100 millineters in length whereas specinens in
the latter gear were primarily 100-120 nillineters long. Young-of-the-
year Atlantic silversides (12-60 nn long) wer e prominent in samples
obtained with both gear fron June through August. The fact that they
were retained at all by the larger nesh nay be attributable to the sinul-
taneous collection of algae and other debris, which would effectively
reduce the nesh size.

3.1.2.7 Bay Anchovy (Anchoa nitchilli)

Bay anchovy catches in the trawl (N = 3,567) and 12.2-n seine (N = 3,224)
were relatively large and provided the best tenporal-spatial display oft

abundance of this species (Table 3-18). The seasonal pattern was similar
for both gears; nean monthly catches were substantial in September 1980:
and from May or June through August 1981. Few were caught in the fall
and none were caught in winter and early spring.

This species was nost abundant near Cedar Creek (trawl) and Double Creek
(12.2-m seine); the fewest were obtained at the other two stations with
both gears (Table 3-18). At each station, the annual daylight catches
were larger than night catches in the trawl data but the reverse occurred
in the seine data.

The length distribution of specimens collected by trawl and the 12.2-n
seine (Table 3-19) appeared to differ substantially only with regard to
specinens 12-40 nillineters long; nany more were collected with the seine
in July and August 1981.

3.1.2.8 Bluefish (Pomatomus saltatrix)

Bluefish were collected almost exclusively in the 12.2-n (N = 32) and
45.7-n (N = 79) seines (Table 3-20); only one was taken by trawling.
Catches were restricted to the fall and sunner conths--September and
October 1980 and June through August 1981. Annual daylight catch rates
were always higher than night catch rates at each station with both
seines. Spatial trends in the abundance of bluefish, however, were
difficult to discern given the small and sporadic catches.

Bluefish collected by seine ranged from 35 to 212 millimeters in length
(Table 3-21). Most specimens were young of the year. In 1981, the

earliest and snallest inmigrant from the ocean was collected in June.
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3.1.2.9 Weakfish (Cynoscion regalis)
_

Weakfish catches were limited to September and October 1980 and July and
August 1981 (Table 3-22). Weakfish were most abundant in trawl catches
(N = 332), compared to the 12.2-n (N = 46) and 45.7-m (N = 5'.) seines.
The largest nunber of weakfish were obtained in August at Double Creek
with each gear. Annual night catches at each station were usually larger
than day catches.

The overall size range of weakfish was 80-226 millineters in fall 1980
and 30-170 nillineters in sunner 1981 (Table 3-23). The catch consisted
almost exclusively of young-of-the-year specimens. In 1981, young were
first collected in July (nean 73-93 mm) but the smallest specinens were
obtained one nonth later.

3.1.2.10 Northern Pipefish (Syngnathus fuscus)

Northern pipefish were noderately abundant in annual catches by trawl
(N = 119), the 12.2-m seine (N = 339), and the 45.7-m seine (N = 136)
(Table 3-24). Monthly catch rates were low (usually <1 specimen per
haul) during fall 1980 and winter and early spring 1981 and peaked with
the various gears in May (2.4 per haul, 45.7-n seine), June (6.4 per
haul ,12.2-m seine), and July 1981 (1.6 per haul , trawl) . On a spatial
basis, the largest annual catch with the smaller seine was made near
Double Creek, but Forked River was the site of the largest annual catches
with the other two gear. In general, catches near Cedar Creek were
smallest with each gear but a uniquely large catch (N = 54) was made in
two night hauls in June with the 12.2-m seine. There appeared to be no
major difference in day versus night catch rates of northern pipefish.

A large size range of northern pipefish was evident in collections
throughout most of the year (Table 3-25). Most specinens were between
100 and 250 nillineters until spring and sumner when a large number of
smaller fish were collected with the 12.2-m seine. The smallest specimen
(12 nn) had only recentlyfleft a nale brood pouch.

3.1.2.11 Northern Puffer (Sphoeroides naculatus)

The few northern puffer collected in the study were obtained in Septecher
1980 and June, July, a~l August 1981 (Table 3-26). No specinens were
collected at the Cedar . reek station. Specimens ranged in length from 7
millineters (collected in June) to 192 millineters, as illustrated by the
trawl and 12.2-m seine results (Table 3-27).

3.1.2.12 Fourspine Stickleback (Apeltes quadracus)

Fourspine stickleback was equally abundant in catches with the trawl (N =
1,738) rad 12.2-m seine (N = 1,715) and less nunerous in catches with the
45.7-m seine (N = 254) (Table 3-28). The lower catch in the 45.7-n seine
is p-obably a result of escapenent of small fish through the larger nesh
(25mmstretch).

4
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The seasonal pattern of catches ,vith the trawl and 12.2-n seine were
similar (Table 3-28); catches were markedly larger during the cold-
weather nonths fron November through March or April. A lower catch rate
was observed in January, but this nay have been the result of a reduced
sampling effort. In contrast, catch rates with the 45.7-m seine did not
peak until April and June. The conbined catch with all gears was largest
at Double Creek, followed by Forked River, and lowest at Oyster and Cedar
c reeks. Annual night catch rates were larger than day catch rates in 10
of 12 comparisons (Table 3-28).

3.1.3 External Parasites, Diseases, and Morphological
Abnomalities

Of the thousands of fish and nacroinvertebrates collected from Barnegat
Bay stations during the study year, very few were afflicted with external
parasites, diseases, or norphological abnomalities (Table 3-29). At
least one specimen each, from six fish species and two invertebrate
species, were observed to be afflicted in sone fashion. Of the 109
observations of infestation by an external parasite, three genera were
afflicted by either an isopod or a copepod. The parasitic copepod,
Lernaeenicus sp., was observed on 60 bay anchovy; 40 grass shrimp were
afflicted with the parasitic isopod, Probopyrus sp. Nine bluefish were
afflicted with the parasitic isopod, 01encira praegustator. No fishes
or nacroinvertebrates were observed with parasitic leeches. Lesions and
fungus were noted on only one fish species. Morphological abnormalities
were infrequent and involved three fish and one invertebrate species.
These abnomalities included nissing and damaged fins, and defomed
skeletal elenents, such as one case of scoliosis in an Atlantic silver-
side. Only two observations of norphological abnomalities were detected
in an invertebrate--two blue crabs were found with nalfomed carapaces.

In light of the thousands of fishes examined from Septenber 1980 to
August 1981, those few incidences of parasitisn, diseases, and morpho-
logical abnomalities described above do not represent any unusual
conditions within the populations.

3.1.4 Water Quality Associated with Barnegat Bay Sampling

Measurenents of water tenperature, dissolved oxygen, pH, and salinity
were taken just beneath the surface at each seining location (Table
3-30) . Water temperature followed a typical seasonal pattern, ranging
from a low of 1 C at Forked River in January to a high of 29 C at Oyster
Creek in July 1981. Oyster Creek temperatures usually were higher than ,

'the other stations as a result of the ~ discharge of heated water fron
OCNGS. Daytine tanperatures averaged slightly warmer than nighttime
tenperatures at each station.

Dissolved oxygen values ranged from a low of 3.8 mg/ liter at Double Creek
in August 1981 to a high of 15.5 ng/ liter at Oyster Creek in January 1981
(Table 3-30). The January 1981 value nay have been an everestimate due
to instrument nalfunction (see Section 4.1.3). Daytime values averaged
higher than nighttime values (except at Cedar Creek) reflecting diurnal |
connunity production-respiration cycles. |,,

''
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Monthly values of pH ranged fron 7.5 to 8.3 on several occasions in more
than one area. The range in pH was quite small and did not reflect any
pattern anong stations or day-night sampling periods.

Salinity values ranged from 14.9 ppt at Cedar Creek in Parch to 28.0 ppt
at Double Creek in Septmber 1980 and February 1981. Mean monthly
salinity was consistently low during March - August 1981 due to higher
precipitation and greater freshwater input to Barnegat Bay. Salinity
values averaged narkedly lower at Cedar Creek, conpared to the other
stations as a result of freshwater input from the Cedar Creek watershed
and its greater distance from the more saline waters of Barnegat Inlet.

Water quality neasurenents were taken near the botton in conjunction with
trawl sangling (Table 3-31). Seasonal patterns were essentially the same
as described for seine sanpling. There were sone slight differences in
the water temperature and salinity data because of the different sampling
l ocations. Lower tenperatures were recorded at trawling stations in the
winter; sone negative values were recorded in January and February.
Salinity measurenents from trawling averaged slightly, higher than those
for seining, owing to the higher salinity of botton watsr:;.

-

3.1.5 Results of Statistical Analyses of Relation of
Field-Fisheries Catches to Plant-0perational,
Meteorological, and Water Quality Parameters

Table 3-32 presents the results of nultiple regression analyses (GLM) on
field-fisheries data. Few variables were determined to be significantly
related to fisheries catch rates. There was a nixture of environnental
and plant-operating variables, but the nost important (Variable 1) was
usually environnentally related, i.e. , by sore temperature variable.

2The r values were generally low, suggesting that the nodels explained
2very little of the variation in field-fisheries catches. The highest r

value was 0.22 for sand shrimp caught by 12.2-n seine in spring.

3.2 DISCUSSION

The results of the Barnegat Bay sanpling are exanined in light of two
key requirenents of the Environnental Technical Specifications (U.S. NRC
1978): (1) conparison of the 1979-1980 data with previous studies, and
(2) the relationship of meteorological phenomena and plant-operating
characteristics to seine and trawl catches. These are addressed in
Sections 3.2.1 and 3.2.2, respectively. Data provided in Section 3.1
for abundance, distribution, and size are brought to bear within the
franework of the two nain topics.

3.2.1 Comparison of 1980-1981 Barnegat Bay Seine and Trawl Catches
with Previous Studies

The 1980-1981 field-fisheries data are appended to data from previous
studies (I A 1977,1978,1979a,1979b; Ecological Analysts 1981) to pro-
vide a continuous, six-year database from September 1975 through August
1981 for the 12.2-n seine and otter trawl . The 45.7-n seine data are
less extensive covering only the period fron March 1977 through August
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1981. For certain key species, the resulting data were reduced to
nonthly nean catch-per-effort and plotted (Figure 3-1 to 3-12). With the
exception of winter flounder, only data from one gear were plotted for
each species. This was done because the plots for a species were similar
among gears and/or one gear was nost effective for a given species.
Winter flounder year-to-year data were different among the gears, so both
the trawl and 45.7-n seine data are addressed. Striped bass and northern
kingfish are not discussed; too few data were collected over the years to
provide a meaningful evaluation.

3.2.1.1 Bay Anchovy (Anchoa nitchilli)

Abundance of bay anchovy in Barnegat Bay declined steadily from 1975
through 1980, but catches in 1981 suggest a reversal of this trend
(Figure 3-1). The decline was nost marked in 1979, and again in 1980
when naximun nean monthly catches were reduced to about 60 fish per trawl
haul, down fron nearly 400 per trawl haul in October 1975.

Bay anchovy are present in Barnegat Bay from spring through fall. Adults
enter the bay in spring and spawn during the sunner. The adults and
naturing juveniles leave the bay at the onset of winter (Kurtz 1978b).
Although not documented in the present study, the novenent of bay anchovy
out of Barnegat Bay in winter is supported by the review of the species'
ecology by Jones et al . (1978). Ecological Analysts (1976) documented
the novement of bay anchovy down the Indian River (Delaware) estuary to
the Indian River inlet at the onset of winter. This life-history pattern
is reflected in the bimodal, annual abundance peaks in Figure 3-1.
Adults usually entered the bay in May of each year (April of 1976) and
are represented by nodes in May, June, or July, depending on the year.
The second node in each year, either in September ur October, represents
the recruitment of that year's spawn to the gear. Despite decreasing
nodes of spring-caught adults from 1976 to 1978, juvenile abundances
(fall modes) renained rather high in 1977 and 1978. Subsequently (1979
and 1980), spring-caught adults were low in abundance, and as a probable
consequence, so were the fall juveniles.

The dynanics of the bay anchovy population in Barnegat Bay over the last
six years exhibits contradictory components. The distribution of trawl
catches (Figure 3-1) is not well-predicted by egg and larvae production
(Figures 5-2 and 5-3). High egg production in 1976 (Figure 5-2) was
followed in a few nonths by relatively low larval and juvenile abundances
(Figures 3-1 and 5-2). In contrast, the relatively lov: egg production in
1977 (Figure 5-2) was followed by large abundances of larvae (Figure 5-3)
and juveniles (Figure 3-1). Further, egg and larval production in 1978
were both icw, yet juvenile abundance in seine catches was still rather
high that year (Figure 3-1). A noderate production of eggs in 1979
(Figure 5-2) produced the highest density of larvae for the five-year |
period (Figure 5-3), yet seine catches of juveniles were quite low |

(Figure 3-1). In 1980, seine catches of all life stages were low and it
is suggested (Chapter 5) that this nay have been a result of predatory or
conpetitive interaction with the etenophore, Mneniopsis leidyi.
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The inconsistencies among life-stage abundances within a given year
preclude the assignnent of a causative factor for the decline in the
bay anchovy population. It can only be speculated that the fortuitous
coincidence of favorable environnental conditions was responsible for
the success of given year classes, and that conditions were sufficiently
deleterious, particularly in 1979 and 1980, to bring about the decline.

3.2.1.2 Atlantic Silverside (Menidia nenidia)

Atlantic silverside is a year-round resident of Barnegat Bay. It

inhabits the shallow shoreline areas during spring, smner, and fall,
and is believed to nove to deeper waters during winter (Hoch 1978).
This seasonal pattern of occurrence in the shore zone is evident in
the six-year plat of 12.2-n seine catches (Figure 3-2).

Two nodes of abundance are evident for each year for this species.
The spring mode, representing the novement of adults into the shallows,
occurs in March, April, or May (the April - May 1978 node is barely
evident). A second, often more-pronounced node occurs during sunner,
either June or July. This second node represents the appearance of large
nmbers of young of the year in addition to the adult population. Hoch
(1978) also pointed out this binodal length distribution of silverside
taken from June through August. This sana phenonenon can be seen in the
Atlantic silverside length distributions from the 1980-1981 study (Table
3-17). A third mode is evident in December 1978, which is a result of an
unusually large catch at Double Creek (Byrne 1979), and nay be attributed
to the schooling nature of the species. Despite the variable catch rates
in the seines that nonth, the peak apparently is indicative of general
abundance because the greatest nmber of impinged Atlantic silverside
also was recorded during that nonth. The most successful production of
Atlantic silverside had occurred in 1980, as evidenced by the peak in
June and July (Figure 3-2); however, in June 1981 nean catches peaked at
over 2,900 per haul .

The six-year distribution of catches of Atlantic silverside appears to
be typical for the species, displaying substantial variation from year
to year, apparently in response to natural environnental conditions.
Marcellus (1972), in his study of Barnegat Pay fishes from 1966-1967 to
1969-1970, described the sane year-to-year variability in seine catches
of Atlantic silverside.

3.2.1.3 Northern Pipefish (Syngnathus fuscus)
,

Northern pipefish catches were very low from September 1980 through
August 1981 conpared to the previous five years (Figure 3-3). Ca tches
previously were lowest in 1976, with nonthly nean catches consistently
less than one fish per seine haul. The catch rates increased dramati-
cally in 1977 and 1978, with peak nean catches of nearly five (1977) and
four (1978) fi th per effort. The year of greatest abundance was 1979,
when the July nean was nearly nine fish per haul. The August 1980 catch
of 6.5 fish per effort was the second highest nean recorded.
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The annual period of northern pipefish availability extends from spring
through fall of each year (Figure 3-3). Sunner peaks are usual, but in
1977 the peak nonthly catch occurred in Novenuer.

Marcellus (1972) reported a decreasing trend in catch rates of northern
pipefish from 1966 to 1970. This, coupled with the trend of slightly
increasing catch rates for the 1975-1980 period and the sudden recent
decline, nay be indicative of a natural, long-tem population cycle.

3.2.1.4 Bluefish (Ponatomus saltatrix)

Young bluefish characteristically enter Barnegat Bay from the ocean in
early stnner of each year and leave in late sunner. This pattern of
occurrence is believed to be influenced by water tenperature (Metzger
1978a) . Bluefish seasonal abundance is shown in tems of 45.7-n seine
data for the period March 1977 through August 1980 (Figure 3-4). Sunner
peaks are nearly identical for each year, but in 1977 an additional major
peak occurred in October, with a nean nonthly catch per seine haul of 16
bluefish. Nearly the entire October 1977 catch was fron Oyster Creek,
apparently as a result of bluefish attraction to the warner discharge
waters. Metzger (1978a) pointed out that bluefish connonly are attracted
to the OCNGS discharge in spring and fall.

Sunner abundance of bluefish in Barnegat Bay near 0CNGS has changed
little from 1977 through 1980, but in 1981 catch rates were lower.

3.2.1.5 Weakfish (Cynoscion regalis)

Based on otter trawl catches, the abundance of weakfish in Barnegat Bay
has displayed two substantial year-to-year increases (1977 and 1981)
and a long-tern decline during interin years (1978-1980) (Figure 3-5).
Catches were lowest in 1976; the peak nean catch rate was less than one
fish per haul . Catches peaked at 5.5 fish per haul the following year
and thereafter decreased to 1.5 fish per haul in 1980. In August 1981,
the catch rate increased to over 23 per trawl haul.

Catches, which consist primarily of juveniles, display a pronounced j
seasonality of occurrence. Young enter the bay in sunner and becone nost !

abundant in the trawl catches in late sunner or early fall. They are
absent from trawl catches by December (Figure 3-5).

The apparent decrease in weakfish catch since 1977 may be real, i.e.,
it nay be attributable to year-to-year variation in abundance. The peak
inpingenent catch in 1979-1980 and the August 1980 nean catch rate, which
was similar to the previous year, appeared to forecast the catch of
juveniles in 1981.

3.2.1.6 Sumer Flounder (Paralichthys dentatus)

Sunner flounder were never abundant in trawl catches during the six-year
period. This was apparently caused by a lack of the preferred sandy
substrate in western Barnegat Bay (Metzger 1978b).- Despite overall low
catch rates, a narked increase in abundance can he seen from 1979 through
1981, compared to previous years (Figure 3-6). Mean nonthly catches were
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four to five times as great as previous ones. As the population of
smner flounder in the bay is composed prinarily of inmature individuals
(Metzger 1979b), the recent peak catches represent good spawning success
in previous years.

l%tzger (1978b) discussed fluctuations in smner flounder abundance in
Barnegat Bay and cited Festa (1974) concerning large fluctuations in
smner flounder populations in tiew Jersey waters over the past 20 years.
The data in Figure 3-6 appear to reflect this characteristic variability.

3.2.1.7 Winter Flounder (Pseudopleuronectes anericanus)

For the winter flounder, six-year abundance plots are presented for both
the otter trawl (Figure 3-7) and the 45.7-n seine (Figure 3-8). Both
gear were effective in catching winter flounder, yet resulted in strik-
ingly di fferent year-to-year abundance distributions. Therefore, data
from both gears are addressed.

The trawl plot (Figure 3-7) presents a picture of dranatic year-to-year
variation in catch rates. To interpret this variation, the sunner and
late fall - winter periods nust be exanined separately. The spawning
population of adult winter floundt enter Barnegat Bay in late fall and
stay through winter. The size of the adult population has increased over
the six years, as seen in increasing peaks through the November - March
period of each study year. Sunner catches are composed primarily of the
young of the previous winter's catch; these have been nuch more erratic
over the six years than the adult fall - winter catches. The greatest
catches of young winter flounder were produced in 1977 and 1979. Young
were much less abundant in the smners of 1976, 1978, 1980, and 1981,
although abundance appears to have increased through each of the " inter-
vening" years until 1981.

Through analysis of the abundance of winter flounder eggs and larvac
(Chapter 5), the distribution of trawl catches of young of the year can
be partially interpreted. Large catches of young in the sunners of 1977
and 1979 were preceded by winters with high densities of eggs and larvae
in the bay. The relatively low trawl catches of young in the sinners of
1976 and 1978 were preceded by winters of low egg and larvae production.
The sunner 1980 data cannot be exanined in this nanner since OCNGS did
not operate fron January through itay, and there are no entrainment data
with which to assess egg and larvae production. However, catches of
larvae in 1981 were not very large, relative to 1978 for exanple,
although 1981 catches of young were nuch larger than those of 1978.

The year-to-year fluctuation in winter flounder abundance in Barnegat Bay
is attributed to differential reproductive success among years (Danila
1978). Danila, following Jeffries and Johnson (1974), cited water ten-
perature as the primary factor controlling year-class strength. The
latter authors demonstrated a statistical relationship between low water
temperatures and subsequent production of connercial-size winter floun-
der. They further described the advantage of lack of competition
realized by winter flounder by spawning near shore in winter and their
ability to produce large numbers of larvae despite severe conditions such
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as ice cover. Such circunstances could explain the large year class
produced in 1977, under severe temperature and ice conditions.

The 45.7-m seine data (Figure 3-8) provide a contrasting and enignatic
comparison to the trawl data (Figure 3-7). During striner, the seine
captures young flounder, as does the trawl, yet the peak sunner seine
catches follow an opposite pattern to those of the trawl--seine peaks are
low in years of high trawl peaks and high in years of low trawl peaks,
except 1981. The seine plot is sinilar to the tru,1 plot with respect to
periods of occurrence. Discrepancies between the years of peak catches
among the gears may be the result of differences in inshore / offshore
movement patterns among years.

3.2.1.8 Northern Puffer (Sphoeroides naculatus)

The northern puffer was collected by trawl during the sunners of 1976
through 1981, but only in 1978 was a relatively large production indi-
cated (Figure 3-9).

Metzger (1979) speculated that the increase in Barnegat Bay catches of
northern puffer in 1978 nay indicate a future increase in the baywide
population since nost of those captured were young. This notion was not
borne out in the following years (Figure 3-9). The relatively large
production of young in 1978 did not result in increased population size
in 1979 and 1980 as would be expected.

Marcellus (1972), conducting a fishery survey of Barnegat Bay from 1966-
1967 to 1969-1970, reported high nunbers of puffer in seine hauls in
1966-1967 (eight per haul), but in subsequent years catches decreased
dramatically to less than one fish per haul. McClain (1973) (cited in
Moore 1977a) reported collecting only five northern puffer in a fishery
survey of the upper bay from December 1971 through November 1972. Moore
(1978a), citing the above studies and the low densities of puffer in the
1975-1977 IA collections, postulated a 10-year decline in the population.
Relatively high catches in 1978 were thought to indicate an increase in
the bay population (Metzger 1979), but as already noted, this was not
supported by the 1979-1981 data (Figure 3-9).

The reason for the decline in the northern puffer population is unknown,
but is apparently a widespread phenomenon not limited to Barnegat Bay.
Haner (1972) and Thomas and Milstein (1973) reported a serious decline in
the northern puffer population in Great Bay, New Jersey, based on sport-
fishery data.

3.2.1.9 Atlantic Menhaden (Brevoortia tyrannus)

Barnegat Bay is inhabited by both young and older Atlantic nenhaden
during warner seasons. They enter the bay in the spring and leave in
fall. This pattern is sonewhat apparent in the six-year plot (Figure
3-10), although sone winter catches are shown, particularly in 1976-1977.
The January and February catches in 1977 were fron Oyster Creek only, as
the other stations were ice covered (Danila 1978). Thus, the population
sanpled during those nonths was that overwintering in the OCNGS thermal
discharge, and not part of any general bay population. Discounting the
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January and February neans (Figure 3-10), the 1976 catches still remain
the highest during the six-year study period. Since 1979, trawl catches
of Atlantic nenhaden have been incidental. Kurtz (1978) attributed the ;

relatively large catches in 1976-1977 to a large year class produced in '

1976; the majority of the 1976-1977 specimens were young of the 1976
yea r-cl ass.

3.2.1.10 Sand Shrimp (Crancon septenspinosa)

Sand shrimp are abundant in Barnegat Bay fron fall through spring.
Their numbers increase in the fall as they enter the bay to reproduce in
October and November (Moore 1978b). Except during periods of extremely
cold tenperatures, they remain in the bay throughout the winter and a
second reproductive period takes place March through May. Wi th increas-
ing smner water tenperatures, most sand shrfap move away from shorezone
areas.

This seasonal distribution of sand shrimp in Barnegat Bay is illustrated
in the six-year plot (Figure 3-11). The greatest abundances occur from
fall through spring of each year with lowest abundances in sunner (except
1980). Winter peaks, however, are binodal, with the first peak usually
occurring in Decenber. This is followed by a sharp reduction in January
or February, and a second peak in February, March, or April. This pat-
tern is consistent with the work of Moore (197Eb) wherein sand shrinp
were shown to avoid temperatures below 6 C. The second " winter" peak in
each year represents the novenent of sand shrinp back into the shallows
of Barnegat Bay coinciding with moderating water tenperatures.

The high density of sand shrimp present in July and August 1980 repre-
sents an exception to the nomal pattern. Based on water temperatures
measured during sanpling with the 12.2-n seine,1980 had the coolest
sumner of the six-year period of record. The mean temperature (of all
sanpling stations and day-night periods) in July 1980 was only 24 C and
that in August about 28.5 C. In contrast, the mean water tenperatures
exceeded 30 C in at least one, and usually two, nonths in the four
preceding sunners. Apparently, the 1980 tenperatures were not suffi-
ciently high to cause sand shrimp to emigrate from the bay or at least
from shallow shoreline areas.

Based on 12.2-n seine data, the overall abundance of sand shrinp has
increased over the last six years although catches were slightly smaller
in 1981 (Figure 3-11).

3.2.1.11 Blue Crab (Callinectes sapidus)

Over the past six years, the blue crab has exhibited a typical pattern of
seasonal abundance. Blue crabs live year-round in Ba rnegat Bay (Metzger
1978c), but are inactive in winter and usually are buried in the sedi-
ment; thus, trawl catches are low. They become active with the onset of
moderating temperatures in the spring, and catches increase, usually
peaking sometine during spring or smmer (Figure 3-12).
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In the six-year abundance plot, catches in 1976, 1978, and 1979 were
roughly similar, whereas 1977 was quite low and 1980 the highest.
Catches in 1981 nay rival those of 1980. Low catch rates in 1977
resulted from high nortality of juvenile blue crabs in the winter of
1976-1977 (Metzger 1978c). This winter kill of crabs had a significant
effect on impingement rates in 1977 (Chapter 4) and on the connercial
crab fishery in the bay (Chapter 7). The comnercial fishery did not
begin to recover until the 1978-1979 study year and this is evident in
the higher catch rates with the trawl in 1978 and 1979.

The blue crab is one of the nost frequently inpinged organisms at OCNGS
(Chapter 4). It was estinated that over 5-6 million crabs were inpinged
in 1975-1976. Such impingenent levels could potentially have an effect

.

on the crab population in Barnegat Bay, as an additional source of nor-'

tali ty. However, the real effect of impingenent is undoubtedly much
lower than suggested by the total inpingement estinates. As Hillman
(1979b) noted, blue crabs suffered little inmediate or delayed nortality
upon passage through the OCNGS screening and trash diversion system.
Whatever the actual nortality due to impingenent, it does not appear to
control population levels in the bay. The six-year plot (Figure 3-12)
illustrates population fluctuations due to natural perturbation (i.e.,
1976-1977 winter kill) and subsequent recovery despite the near contin-
uous operation of OCNGS through this period.

3.2.2 Statistical Model

The multiple regression model provided little insight into the variation
of fish and invertebrate catches in seine and trawl . This is partly a

result of subdividing the analyses by seasons, a necessity to avoid many
"zero" catches when certain species are not in the bay. However, in so
doing, the ranges of environmental variables and the nunber of observa-
tions are greatly reduced, as are the chances of quantifying a strong
relationship with, for exanple, water temperature. Although it is known
that relatively ninor changes in environmental characteristics such as
temperature or salinity (as are the norn within seasons) can affect fish
novement or vulnerability, the present nodel is not refined enough to
isolate such conditions. Further, other factors known to affect fish

catches, e.g., species-specifig behavior patterns, are not in the nodel.As a result of these things, r values are low and the nodel results
cannot be used to exp1ain variation in fish catches.

Notwithstanding the results, the application of the nultiple regression
model has served a purpose. Through it, the possibility of a strong
relationship between field fisheries abundance and plant-operating or
other paraneters has been ruled out. Thus, it has served as a cross
check against the qualitative analyses provided earlier.

3.2.3 Comparison of 12.2-n Seine Data Between preoperational Years
(1966-1970) and Operational Years (1970 and 1975-1981)

Although the data collected between 1975 and 1981 (Section 3.2.1) repre-
sents a strong base for exanination of impact of OCNGS, it does not
include data collected before plant operation began. In order to further
examine possible effects of OCNGS,12.2-n seine data from the 1975-1981
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period are compared to data collected by fiarcellus (1972) during November
1966 - October 1970, before OCNGS began operation.

The preoperational and operational data sets, although collected with
the sane gear, were not derived in exactly the same way, so they had to
be adjusted for purposes of comparison. A multitude of stations were
sanpled by the various investigators over the 10-year period. To obtain
a consistent-data set, the stations that were considered for this aspect
of the study were:

Double Creek (constant throughout the various efforts)
,

Oyster Creek mouth (south shore by Marcellus, north shore by all
others)

Forked River nouth (north shore by Marcellus, south shore by all
others)

Potter Creek nouth (by Marcellus)/ Cedar Creek nouth (by all others)

The rationale for switching shores at the Oyster Creek and Forked River
mouths is based on the habitat changes that occurred as a result of
dredging operations. The gradually sloping beaches sanpled by Marcellus
no longer existed so it was assmed that any species that exhibited a
preference for those beaches would nove to adjacent, similar areas. The
mouth of Potter Creek is located about two niles north of the nouth of
Cedar Creek; both areas are not influenced directly by operation of OCflGS
and thus provide a source of reference sanples in the northern portion of
the study area. Double Creek station, south of the potentially affected
area, also is considered a noninfluenced station. Forked River nouth is
a station that is potentially affected by the currents that are induced
by the cooling water flow of OCNGS and Oyster Creek mouth is affected by
both the cooling water flow currents and the heat rejected by plant
03erations. Only sanples collected during daylight hours were used in
tie assessment because Marcellus only sampled during the daytine. The
number of replicate samples varied between preoperational years, normally
always two in operational years and varying from one to seven in
Marcellus' (preoperational) data. Notwithstanding the variation in re
lication and slight differences in sampling locations, the (adjusted) p-
preoperational and operational data sets are comparable and can provide
insight into tmporal changes in important fiafish populations in
Barnegat Bay.

Two general app _ roaches were employed to provide insight into the influ-
ences of OCNGS operation on the finfish of western Barnegat Bay. The
first approach examines changes in species assemblages over the years and
allows specific comparisons between the preoperational and operational
years. Specifically, Spearman Rank Correlation Coefficients were gener-
ated for each station catch based on the relative ranking of the nean
annual catch per unit effort (CPUE) of 23 species. The species ' chosen
for this aspect of the study were abundant in one or nore years of the
10-year period. Another aspect of species assenblage analysis was the
enuneration of species in the use categories shown in Table 4-14 (i.e.,
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resident, nigrant, or visitor). The nunber of species in each category
for a given sampling year was detemined for each station. The nean
nmber of species at the two OCNGS-affected stations also was calculated
and compared with the nean for the unaffected stations.

The second approach to detemine long-tem effects exanines the CPUE of
particular taxa. For six taxa, seasonal CPUE plots were derived by cal-
culating the nean monthly CPUE for the preoperational period and for the
operational period for each station. Additionally, the nean annual CPUE
for each of 24 abundant species was calculated for the nonthemally
affected stations. Marcellus (1972) concluded that the themally
affected station at Oyster Creek showed differences in both seasonal
distribution and species assemblage, therefore, this station was excluded
f rom this analysis. Differences between the 1966-1970 data and the 1975-
1981 data were compared nonparametrically (Mann-Whitney U-test) to assess
which species exhibited significantly different changes in abundance
during the intervening five years. In addition, the seasonal distribu-
tion of six species was exanined at each of the four stations. Ca tch
data was lunped as preoperational or operational and, based on mean
monthly CPUE, cumulative percent catches were derived for those two
conditions. Plots then were produced to graphically depict distribu-
tional changes between stations since OCNGS operation began. A final

step involves the examination of data from other New Jersey estuaries to
detemine if changes seen in Barnegat Bay are localized or widespread.

The nean number of resident species collected each year at the noninflu-
enced stations were almost identical to the number collected at the
influenced stations (Figure 3-13). The number of resident species col-
lected annually during the preoperational period ranged fron 9 to 13
species at uninfluenced stations compared with 9-14 species at inficenced
stations. During operational years, 5-13 species were collected at
uninfluenced stations compared with 5-14 species at influenced stations.
Generally, the number of resident species was consistently high from 1966
through 1970 and in 1975-1976. The lowest number of resident species was
collected during the next study year (1976-1977) followed by four years
of recovery back to valm approxinately the sane as the preoperational
nmbers. This trend was generally followed at both the influenced and
noninfluenced stations (Figure 3-13).

The nean number of nigrant fish species collected each year has always
been greater at Oyster Creek and Forked River nouths than at the remain-
ing stations, Cedar Creek / Potter Creek nouths, and Double Creek. Catches
of nigrant species were fairly stable during the first five years of this
investigation ranging from 11 to 16 species at Forked River and Oyster
Creek and fron 7 to 11 at the other two stations (Figure 3-13). During
the sixth study year (1976-1977), however, the nean number of nigrant
species dropped fairly substantially at both the OCNGS-influenced sta-
tions and the noninfluenced stations (7.5 and 5 species, respectively).
The following three years show a general recovery at all stations to
levels approaching the initially high values from the first five study
years. During the last study year, however, the number of nigrant spe-
cies collected at the influenced stations fell once again to low levels.
The noninfluenced stations showed continued recovery. The reason the

- n# er of nigrant foms is higher at the stations designated as influ-
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enced is probably because of the proxinity of these stations to Barnegat
Inlet (Figure 1-1). This inlet provides the nearest access to the
Atlantic Ocean from Barnegat Bay so the migrating foms could be more
abundant at those stations.

For auch the same reason, the ntriber of species categorized as visitors
has always been greater at the stations closest to Barnegat Inlet. As

with the resident and migratory foms, the number of visitor species was
consistently high until the sixth year, when a reduction occurred.
Visitor species at OCilGS-influenced stations generally recovered during
the next four years while the noninfluenced stations remained low.

Results of the Spearman's Rank Correlation procedure show that signifi-
cant (p = .05) changes in the species ranking (Table 3-33) occurred at
stations nost influenced by OCf1GS operation (Figure 3-14). The changes
in species ranking that occurred at the noninfluenced stations (Potter /
Cedar Creek and Double Creek) do not appear to be significant except in'

two cSses. At the Forked River station the periods of greatest species
ranking changes appear to be concentrated between the four early study
years of Marcellus (1966-1970) and four later years (1975-1976,1976-
1977,1979-1980, and 1980-1981) . Likewise, at the nouth of Oyster Creek,
most of the significant changes in species ranking that occurred exist
between the early Marcellus years (1966-1970) and three later years
(1975-197r, 1978-1979, and 1979-1980). The species ranking of 1979-1980
appeared significantly different from all years prior to 1977-1978 at
Oyster Creek. The number of significant differences in species abundance
rankings between preoperational and operational years at Oyster Creek and
Forked River (Figure 3-14) pemit the inference of some change in commun-
ity coaposition at those stations. Changes in ranking of sone species
fron preoperational to operational years are noted (Table 3-33), but
actual abundance data nust be exanined to detemine what changes have
taken place.

Figure 3-15 presents changes in mean monthly CPUE for certain species
over the 10-year investigation period. Of the six species treated in
this fashion,'two (fourspine stickleback, Apeltes quadracus, and silver
perch, Bairdiella chrysura) show reductions in monthly CPUE from the pre-
operational period to the operational period at all four stations. Two
species (bay anchovy and Atlantic silverside) show an increase in mean
CPUE at at least one station; the remaining two species (winter flounder
and northern pipefish) have mean CPUE values of approximately the same
magnitud e. It is necessary to note that the peak catches of both the bay
anchovy and the Atlantic silverside at Oyster Creek and Forked River are
due to single year catches of great magnitude. Excluding peak catches,
the mean CPUE during the operational period falls to values almost iden-
tical to the preoperational period.

Mean annual CPUEs by species for the unaffected stations are shown in
Table 3-34 The median annual CPUE for 1966-1970 was conpared to the
median CPUE for 1975-1981 using the Mann-Whitney U-test (Snedecor and
Cochran 1980). Five species were found to have significantly reduced
CPUEs: bay anchovy, silver perch, northern puffer, Atlantic herring,
and blueback herring. Three species were found to have significantly
increased CPUEs: sheepshead ninnew, spot, and weakfish.
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Figure 3-16 presents the cumulative mean nonthly catch of six species at
each station both prior to and during OCNGS operation. The Oyster Creek
station catch is of particular interest for this aspect of the investiga-
tion because it nay be expected that the wamwater discharge could change
the distributional characteristics of species that live in the area. Two
taxa (silversides and silver perch) show no consistent change between the
preoperational period and the operational period relative to station
1ocation. The remaining four species, however, do exhibit changes in
their catch distributions at the Oyster Creek station. Northern pipefish
and winter flounder were both collected earlier in the study year at at

least one other station before being collected at Oyster Creek during the
preoperational period. Af ter 0CNGS operation connenced, both these
species are collected about a nonth earlier at Oyster Creek relative to
the other stations. Fourspine stickleback and bay anchovy both appear
much earlier at the nouth of Oyster Creek since OCNGS began operation.
These two species generally appear at Oyster Creek anywhere from two to
five months earlier in the study year since plant operation began
relative to the remaining three stations.

The above analysis reveals a nunber of spatial and tenporal differences
between preoperational and operational years. The number of species
collected dropped substantially in the 1976-1977 study year, to levels

,

well below those recorded for preoperational years. The connunity analy-
sis (i.e., Speamans) revealed significant differences in the connunities
at Oyster Creek and Forked River between the preoperational and 3pera-
tional years. Catches of several species were lower in operational
years: bay anchovy, silver perch, northern puffer, Atlantic herring and
blueback herring. Sheepshead ninnow, spot, and weakfish increased in
abundance in operational years. The seasonal appearance at Oyster Creek
of several species occurred earlier by one to five nonths in operational
years compared to preoperational years. These species were northern
pipefish, winter flounder, fourspine stickleback, and bay anchovy. The
decline in number of species that occurred in 1976-1977 (into 1977-1978
for migrant species at the noninfluenced stations) occurred at both the
influenced and noninfluenced stations. That such a relatively unifom
change should occur is indicative of factors affecting species presence
throughout Barnegat Bay. The winter period of 1976-1977 was one of the
most severe of the last 10 years. Water temperatures recorded at the
OCNGS intake for that year were the coldest of the last six years for the
10-week period from nid-October through late December. This corresponds
with the biological season when stoner foms exit the bay, winter foms
enter the bay, and residents nigrate to nore favorable habitats within
the bay.

In addition to the early decline of water tenperatures during the 1976-
1977 study year, the duration of the coldest part of winter was also much
l onger. The nunber of weeks in each year with water temperatures less
than 1.5 C is listed below:
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tiumber Peeks With Mean
Study Year Weekly Water Temp. <1.5 C

1975-1976 5

1976-1977 10

1977-1978 4

1978-1979 3

1979-1980 5

1980-1981 4

It is readily observable that the coldest period of the 1976-1977 year
generally lasted more than twice as long as any of the other years. That
this cold period had an effect on local biota has been hypothesized by
Moore (1978), Miller (1978), and Metzger (1978); thousands of dead blue
crabs were collected at the field stations during the spring of that
study year. The conclusion possible from these observations is that the
reduction in species in 1976-1977 was a result of severe climatic condi-
tiens rather than the Oct1GS operation.

The reduction in abundance of northern pipefish at Oyster Creek and
Forked River in operational years may be attributed to the changes in
habitat brought about by construction and operation of Oct1GS. Fourspine
stickleback numbers also dropped at these locations, but were also
reduced at the nonaffected stations, Cedar Creek and Double Creek.
Regarding those species found to be less abundant at nonaffected stations
after plant operation, available evidence suggests that this may have
been part of a general reduction in tiew Jersey estuaries and not limited
to Parnegat Bay. Data fron Milstein et al . (1977) and Allen (1978) for
nearby estuaries revealed population reductions from 1972 to 1974 of nost
of those same species reduced in Barnegat Bay, e.g. , silver perch, north-
ern puffer, Atlantic herring and blueback herring. In contrast, the

reduction of fourspine stickleback at all four Barnegat Bay stations was
not seen at the other nearby estuaries. The reason for its decline in
Barnegat Bay is unknown.

The Speamans Rank Correlation procedure provided evidence of some com-
munity compositional changes at the themally influenced stations between
the preoperational and operational years. These changes, such as the
reduction in number of northern pipefish at Oyster Creek and Forked River
mouths, nay have been a result of changes in habitat brought about by
construction and operation of OCrlGS. For example, the fomerly extensive
eelgrass beds at the nouth of Oyster Creek (Marcellus 1972), which pro-
vided cover and forage for nany species, have been nuch reduced as a
result of plant activities (i.e., increased water temperature, currents
and dredging). Although not directly affected by the heated discharge,
Forked River was subjected to changes in currents after 0Ct4GS startup and
thus also exhibits a somewhat different community than before OCNGS
operation began. These changes are not unexpected, given that the areas
sanpled (0yster Creek and ForH River nouths) are now part of the OCilGS
cooling water systen, i.e., tk aayward terminus of both the intake
(Forked River) and discharge (0yster Creek) canals.
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Another near-field effect of OCNGS is the attraction of certain species
to the Oyster Creek nouth one to five nonths earlier in operational years
than in preoperational years. Although directly attributable to the
heated discharge, it is a localized phenonenon that does not extend
beyond the inmediate area.

.In sumnary, the foregoing analysis revealed sone changes in conneqity<

, composition and species abundance at near-field (Forked River, Oyster
Creek) and far-field (Cedar / Potter Creek, Double Creek) stations on
Barnegat Bay after startup of OCNGS. Changes noted in unaffected areas,

of Barnegat Bay, and even outside Barnegat Bay in other nearby estuaries,
appear to have been caused by natural phenonena, such as the severe
winter of 1976-1977. Changes that occurred only at the near-field loca-
tions, e.g., reduction in northern pipefish numbers, were likely a result
of increased water temperatures, currents, and/or dredging associated
with construction and operation of OCNGS. These latter changes wer9 not
unexpected because the near-field areas sampled form a part of the OU!GS
cooling-water canal systen.
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Figure 3-1. Mean number per haul of bay anchovy (Anchoa mitchilli) taken in the otter trawl
in Barnegat Bay (all stations combined), September 1975 - August 1981.
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Figure 3 3. Mean number per haul of northern pipefish (Syngnathus fuscus) taken in the 12.2-m seine
in Barnegat Bay (all stations combined), September 1975 - August 1981.
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Figure 3-10. Mean number per haul of Atlanuc menhaden (Bravoortia tyrannus) taken in the
otter trawl in Barnegat Bay (all stations combined), September 1975 - August 1981.
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Figure 3-15a. Mean monthly catch per 12.2-m seine haul of bay anchovy (Anchoa mitchilli) at
four stations in western Barnegat Bay prior to and during OCNGS operation.
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! Figure 3-15d. Mean monthly catch per 12.2 m seine haul of northern pipefish (Syngnathus fuscus)
at four stations in western Barnegat Bay prior to and during OCNGS operation.
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four stations in western Barnegat Bay prior to and during OCNGS operation.
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Silver perch (B. chrysura)
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Northern pipefish (S. fuscus)
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Winter flounder (P. americanus)
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Fourspine stickleback ( A. quadracus)
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Bay anchovy ( A. mitchilli)
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I
'TABLE 3-1 TOTAL NUMBER, PERCENT COMPOSITION, AND CUMULATIVE PERCENT

0F FISH AND MACR 0 INVERTEBRATES COLLECTED BY OTTER TRAWL
IN BARNEGAT BAY, SEPTEMBER 1980 - AUGUST 1981

SPP. NAME NUMBER % CUMU. %

CRANG0N SEPTEMSPINOSA 91622.000 80.100 80.100
FAMILY XANTHIDAE JUV. 6495.000 5.678 85.778
ANCH0A MITCHILLI 3567.000 3.118 88.896
PALAEMONETES VULGARIS 3127.000 2.734 91.630
CALLINECTES SAPIDUS 2149.000 1.879 93.509
PALAEMONETES SP. 1798.000 1.572 95.081
APELTES QUADRACUS 1738.000 1.519 96.600
G0 BIOS 0iA B0 SCI 563.000 0.492 97.092
PSEUD 0PLEURONECTES AMERI 493.000 0.431 97.523
FAMILY XANTHIDAE 380.000 0.332 97.855
CALLINECTES SAPIDUS JUV 365.000 0.319 98.175
CYN0 SCION REGALIS 332.000 0.290 98.465
CLASS ASTER 0 IDEA 322.000 0.282 98.746
LIBINIA DUBIA 208.000 0.182 98.928
OPSANUS TAU 172.000 0.150 99.079
TRINECTES MACULATUS 157.000 0.137 99.216
MENIDIA MENIDIA 121.000 0.106 99.322
SYNGNATHUS FUSCUS 119.000 0.104 99.426
HIPPOLYTE SP 110.000 0.096 99.522
PARALICHTHYS DENTATUS 98.000 0.086 99.607
NEOPANOPE TEXANA SAYI 55.000 0.048 99.656
PRION 0TUS EV0LANS 50.000 0.044 99.699
MY0X0CEPHALUS AENAEUS 43.000 0.038 99.737
SPH0ER0 IDES MACULATUS 33.000 0.029 99.766
ANGUILLA ROSTRATA 32.000 0.028 99.794
ETROPUS MICR0STOMUs 26.000 0.023 99.816
CONGER OCEANICUS 25.000 0.022 99.838
TAUT 0GA ONITIS 25.000 0.022 99.860
CHASM 0 DES B0SQUIANUS 19.000 0.017 99.877
CARANX HIPPOS 14.000 0.012 99.889
FUNDULUS HETER 0CLITUS 13.000 0.011 99.900
AL0SA AESTIVALIS 9.000 0.008 99.908
SCOPHTHALMUS AQU0 SUS 9.000 0.008 99.916
PAN 0PEUS HERBSTII 9.000 0.008 99.924
HIPP0 CAMPUS ERECTUS 8.000 0.007 99.931
CYPRIN000N VARIEGATUS 7.000 0.006 99.937
LEIOSTCMUS XANTHURUS 7.000 0.006 99.943
MENTICIRRHUS SAXATILIS 6.000 0.005 99.948
CLASS HOLOTHUR0 IDEA 6.000 0.005 99.954
UROPHYCIS REGIUS 5.000 0,004 99.958
PEPRILUS TRIACANTHUS 4.000 0.003 99.962
CLASS SCYPH0ZOA 4.000 0.003 99.965
OVALIPES OCELLATUS 4.000 0.003 99.969
DASYATIS SAYI 3.000 0.003 99.971
RISS0LA MARGINATA 3.000 0.003 99.974
CENTROPRISTIS STRIATA 3.000 0.003 99.976
CHAETODON OCELLATUS 3.000 0.003 99.979

- _- - ____________-_ ____
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TABLE 3-1 (CONT.)
4

|| SPP. NAME NUMBER % CUMU. %

ALOSA PSEUO0HARENGUS 2.000 0.002 99.981
ALOSA SAPIDISSIMA 2.000 0.002 99.982
UROPHYCIS CHUSS 2.000 0.002 99.984
LUCANIA PARVA 2.000 0.002 99.986

: CANCER IRR0RATUS 2.000 0.002 99.988
ANGUILLA ROSTRATA JUV. 1.000 0.001 99.989s

BREV00RTIA TYRANNUS 1.000 0.001 99.989
GADIDAE 1.000 0.001 99.990

,

POLLACHIUS VIRENS JUV 1.000 0.001 99.991
2
~

MENIDIA SP 1.000 0.001 99.992
MORONE AMERICANA 1.000 0.001 99.993
P0MATOMUS SALTATRIX 1.000 0.001 99.994

1 LUTJANUS GRISEUS 1.000 0.001 99.995
i CHAETODIPTERUS FABER 1.000 0.001 99.996

TAUT 0G0LABRUS ADSPERSUS 1.000 0.001 99.997
BUSYCON CANALICULATUM 1.000 0.001 99.997

i
'

BUSYCON CARICA 1.000 - 0.001 99.998
LIMULUS POLYPHEMUS 1.000 0.001 99.999
PENAEUS AZTECUS 1.000 0.001 100.000

,_

a

i

..



^ ' - J - .

.

e .e ~ m w ~ ~ e . m ~ e m e # . ~ o e , e . . m m ~ ~ ~ ~ ~ - - - - - o c - e .e .
c.

- -~me#. mm~~------cccocoCC=C==ee=e co.

}Mc| fJAd *1diididadididisseddesididssidiidij-g,

.

E
9 E g 2 E.E gf g88 8 883 82 E E o s o c o e s g E EE E E E R g E E E E :

.

.=
57 .7 1. 7 7779 C C. *. 5 5.57..m.Mn55, m!ca . e
~ # ~ ~ e E.. e - m e e % ~ = ~ ~ ~ e c e r - m M ~ w e # e - m e c e w ~ ~ o e .

_ e. =. . - . wee--~~eemmmAe~c~--e#7,mmuum--- m.~ee~. m<eme- .v .m .c. ~----- ..< . . - mmu-- . -
e -w
e - c e c ' m m e ~ 8 8 *c ~o ~ *c B' o * 8 c o c c o # - - * - - - c R * * e e*o#~= ~~Nec eNNN Coce=oco 55.h. .. N eo-

E c. .: Adddd:didisidadissiidessdisdaisdadidasi:p
< .

= . , e .
- oe g e

8. g. o.,g 8. e g o 8. M5 5. C. o. c. c. o. s. o. c. c. c. c. c. e. o. 5. e = e e 5. g 5. e e .e.
v . . o -ceococeocoeoce-cm -

o. . c. 5 e. c. c o. c. e. .. c. c. ..=Ce ..

.
wM . ww-~o-e e.m

e -New ~ e e c u e S ~e M* - o e o m ~ ~ % e m m w w- ~ - m n - - ~Hm e * .e . $emKeemmemem i -. z hew--~ e -UW .z-.
w . e e I "

*
JH : !

~ . m o - e - - e e
% 8. m 8. m m ~ 5. m m e5. . . 8. % % - o 5. m N g * * mc. o. . 5 5. . *

*.-g:: .
o. m. w. . 3. u. m. o. m. m. 5. %. . . m. e. . o. o. 5- e. c. o. c. o.

JM ~

ccCD ..
U* C .EU. w oo C-O o C = C oc oC C o c o o o o o oo 3CC O co m e O oCC C o =

*.u
. e

m o . . e

0" 5 ! " r i 888. 8 88 8 88 88 8 88 8. 8 8. 8 8 8 8 8 8 8 8 88 8 88 8 5 8 8 8 8. 8 8 8. i.!.

< . s _g . y ~ ~meo~~ Emcomo-~ ~.c.~c==--==~-o-om~oco-., s-.--.,. H i -

ec : : ; - -
~ - - -m~~8. : 4

:mm . .

: . ememonemore~~~wn~~e~~eonwm-o-oegeoco-ce .

. - E :. c.o. m. m. e. N. ~. M. . @.m.N. o.m. . o. o.o. . o.o. o. o.o. o.o. o. o. o.o. o..C. C.C.C. C. C.C.W@
W r4 .

% .MO. -com=~~omCocooCecoccoccooocco=CC==oc===* :wa m . ~-

E "m 5 !. "C !, 88888 8 8 88 888 88 8888 8 88 88 8 8888 88 88 8 8 88 888. *. 8
"y-w$e~~eNm5emmomemee%em-wotNoh-co--O-mom .' - ,

m- .

A .a g e .e *
N T 8* ** - "" - -

* "e w m u- "e . * N-ZCw z. N - , e a,

x& ~m "
oa :

- ,

m m o o ~ c e m e ~ 8. 8. c o o = e ~ - e g e - e 8. ~. ~c. e c e 8. =. m g g 8. .<w c .,
e.m. m. e.e.m. m. e.. m. o. m. m.e.m.~. e. .N. . c. o. c. o. o. o. c. o. o. . .

. e
M g . e

i N v. owe ~--w-o-CNooooooCooccoCocoCCCoCoCCOOO& . .
.

"" : -

8 : :o a
o c o e

o o o o o 8. . o o o o o 8.c. c e o e c e - e e e 8. c. o e 8. c e 8 8. c. c o - ec. o. 5. c. 5. . =.
2-

o. c. o. c. o. 5 C.o c. o.o. ,~ ~o.o.o.c. e.C.5. c.o.o.
.me.=> B o. o. c. o.->. g<< m-. com ou-~meCo-m,oemoooo-uncow. M

m eso. me--ewme . o .wu-emm---e = wu wue -
- .e f =z Ne~e--m- - . N

~
M& | | NN | z

. ,.~< . .
e m e c e - e # e m e c e c o - o m . e - m m - c o m e 8. o - ~ - o 8. ~. . eC o o. . &

e s.
c. e. m. u. e. o. m. e. m.. ~. . ~. o. ~. ~. o. N. o. . c. u. o. . c. o. c. o. o. c. o. c. o. o.

.wo e-r .
C .W .e goom-mNomocoooccoCocooCoOceCoCoccCooCoC ;v;wg ,

Cm = . . e woocecococoooooooooooooeceocooooocooocco= .me,

o. c. o. o. o. o. o. o. o. c. c. o. c. o. o. c. o. c. c. o. o. o. o. o. o. o. o. o. t. o. c. o. o. o. c. c. o. C. C.o. ,.< .->. .-,e .m=. ~~ee-ecoeweeweecu-ememwewoowooo-m-oCm-ce. m ,u

C .go. r w.
E- m%e - -

w- m N-m -

.e 2 z . e w e N u m .e ~ e u - N N ~ -
. m z , . e

.t . - ,H- . -i

e. 2-~m~@me@emeNme--@we@ cec ~co-Moooww~ocow v.- .
. ENJ .E. m. e.m. m. @. . N. e. e. @. d.w. e. @. N.e. .W. o. N.e. o.c. o. c.o. o. . .o. o. o. o. o. o.o. C.C. .

e w
. e

o3 .v .
ehv. emmee---oooC@ooooccocococooCocooCCoCoCC .

. .c< o . . e -

o e e e +
@% 0 : =e: S. o c o o 8. o. 8 8. c. o s o c o c c o c e c = o 8. o 8. c. e e e o g e e e g g. eo. c. c. o. o.c. o. o. o.o. o.o. o. o. o. o. o. e. a. o. c. o. e. c. o. c. . o. e e. g

H v .->. . .
,~ e.s- . ooo# ,e--,.-mee ~e.mem-mm-~.e-Cneom. coo--~w eso. 8~e~-m mn,-- -a- - - ,

x .e a=e . m .- -.

: N -swze : :
-

~. ~. e. ~. . - ~ N m W 8. ~. M c M M - M 8. e O C 8 8. e o S. o c S. e C 8. m o c o * mc. o. c. o.5. o.
e'b 2oweme. 1 . .~..e... . c. o. . . m. e. . o. o. o. . o. . o. C.
.uo 8 ,
.

% Lv Com-NoooCococcooCoooooCooeCocooCCCCCooCv .
e

WM C M e S
o o o o o * 8.o C 8 8. C o o 8 8 8. c o e c o o 8. o c o o C o c o c o o o c c .C.

=kO b NNe.
m e e ~, o- ~~ m e e ~ e m - m e o u - o ,. c. c. o. E.o. c. c. o. o. 6 c. o. C. o. o. e. c. oc o c o ~ ,. c. o. c. o. o. C. o. o. C. o. c. o. e. .

cv iww. .em- , oo. Ceco-c=cor . e .C, esoe-

. = -
~ - - - 6zo . m _m . ~. - e

m ,<- - ~
e

-

- e: "
x< : m: -e e,m oe...m.co~me-~ e-ee.-cocoo-o-eeca=.o-e~ocu~-~ecoooeoccooocoo5ccews .g. deseadadeiededddddededdesddeddedadedded:

-
me. ~ e I

em |Ev: -.

5v z . . m

EC D !. "_ c !. 8 88 888 8 88 888 8 8 88 88 8 888 88. 8.88 8 88 8 8 8. 888 888. i. - a-,
8

z - ..-e m e e m m u m ~ c o me em me.-oc e-C e c o o-c o e.c o e .- .se.. m . ~ em~.mm -~~ ~~-- 1. -JJ ex-. m m ~ . m t<a * . ~

+r : : J.o< . . ; }WM : : E > r , '. . w -
% +- ee e e

e . < << = z - + =e-- . _ '.. e en - Ne . < . e om so - = . <
= e-o- .e C-* - - e

-. or k g g= {N t. e =-- gg4zS
43 w e = e. v_ .<- *ezwt < J

z,$ <2 w D g<v< e - =vw W .
--

S W =w +s -
.eI . 5e"5-s-=<M , e.

-

32 -W ~< ( o. - .~ =
<- <a - G o - <w < e = = r ee-

-tvg au-vesaB o-ee

weer 8we*rwE ae<vWc<D-* veoz * * m-<< ,-eele= . w--
,

- .w- e wcoww- ran - ==gw .=
e- - eev<-Ep >gsy

m -v wew< E =a =c -o -azm=Nz
-===ei _wer o=et

- N..-.- ev ..J v
- c-e = < s- E AwSews-e-a x<erew ye=w-< .w . z--w - w

gM $w<ggr$g=a-ew se .- r- 5w = =h-e De< Ivr..a e.- q= -_R
aWr- gpWWOW

g n s K <e - g w w 2 _ v- 7 .e -< e e
q>$fefw- = v<<$-<<w>vg=ws-g-e wo2

-
- -=g ~ - v- -

.g e. w .r..
--ae =. gEg= zeee-

< N =- w 2 <- w n w ' 2 < m e - = = L s 5 = w_ = 2 R 2 s = =o = v., m s - w- z = e e -
.y.EW <www ,_ -ee-Rz

g W<z=eezz o
- . c.. e cE - .-

-.. z =
= E4 s eR -sm--~<w=wsm - < - <- -- e < 3e

v e '. .
u w< s u s < o t v u v a o-r e = s z a r e < w w v ww e s = v a t o



_

! TABLE 3-3 TOTAL NUMBER, PERCENT COMPOSITION, AND CUMULATIVE PERCENT
! 0F FISH AND MACR 0 INVERTEBRATES COLLECTED BY 45.7-m SEINE
! IN BARNEGAT BAY, SEPTEMBER 1980 - AUGUST 1981

| SPP. NAME 'n'MB ER % CUMU. %

CRANG0N SEPTEMSPINOSA 20289.000 56.896 56.896
MENIDIA MENIDIA JUV 4135.000 11.596 68.491
MENIDIA MENIDIA 3947.000 11.068 79.560

i CALLINECTES SAPIDUS 2964.000 8.312 87.872
PALAEMONETES VULGARIS 621.000 1.741 89.613

| PALAEMONETES SP. 488.000 1.368 90.981
| CALLINECTES SAPIDUS JUV 435.000 1.220 92.201

ANCH0A MITCHILLI 381.000 1.068 93.270
| APELTES QUADRACUS 254.000 0.712 93.982
| MUGIL CEPHALUS 200.000 0.561 94.543

OPSANUS TAU 189.000 0.530 95.073
! FUNDULUS MAJALIS 164.000 0.460 95.533

FUNDULUS HETER 0CLITUS 160.000 0.449 95.981'

SYNGNATHUS FUSCUS 136.000 0.381 96.363
CARANX HIPPOS 111.000 0.311 96.674
PSEUD 0PLEURONECTES AMERI 102.000 0.286 96.960
MENIDIA BERYLLINA 86.000 0.241 97.201
PDMATOMUS SALTATRIX 79.000 0.222 97.423
OVALIPES OCELLATUS 68.000 0.191 97.614
G0 BIOS 0MA B0 SCI 65.000 0.182 97.796
FAMILY XANTHIDAE JUV. 55.000 0.154 97.950
ALOSA AESTIVALIS 51.000 0.143 98.093
STRONGYLURA MARINA 51.000 0.143 98.236
CYN0 SCION REGALIS 51.000 0.143 98.379

! CYPRIN000N VARIEGATUS 50.000 0.140 98.519
f PRIONOTUS EV0LANS 45.000 0.126 98.646
'

ANGUILLA ROSTRATA 44.000 0.123 98.769
LEIOSTOMUS XANTHURUS 40.000 0.112 98.881
MUGIL CUREMA 40.000 0.112 98.993
CHASM 0 DES B0SQUIANUS 30.000 0.084 99.077
NEOPANOPE TEXANA SAYI 25.000 0.070 99.147

! LIBINIA DUBIA 24.000 0.067 99.215
TRACHIN0TUS FALCATUS 22.000 0.062 99.276,

! FUNDULUS DIAPHANUS 21.000 0.059 99.335
PARALICHTHYS DENTATUS 21.000 0.059 99.294
SPH0ER0 IDES MACULATUS 21.000 0.059 99.453
TAUT 0GA ONITIS 20.000 0.056 99.509
TRINECTES MACULATUS 19.000 0.053 99.563
BAIRDIELLA CHRYSURA 13.000 0.036 99.599
LUC ANI A PARVA 12.000 0.034 99.633
PENAEUS AZTECUS 12.000 0.034 99.666
MENTICIRRHUS SAXATILIS 9.000 0.025 99.692
ASTROSCOPUS GUTTATUS 9.000 0.025 99.717
ETROPUS MICROST010S 8.000 0.022 99.739
FAMILY XANTHIDAE 8.000 0.022 99.762
BREV00RTIA TYRANNUS 6.000 0.017 99.778
SYN 0DVS F0ETENS 6.000 0.017 99.795
ALOSA SAPIDISSIMA 5.000 0.014 99.809

. _ - - _ _ - _ - _



TABLE 3-3 (CONT.)

SPP. NAME NUMBER % CUMU. %

MORONE AMERICAMA 5.000 0.014 99.823
MY0X0CEPHALUS AENAEUS 5.000 0.014 99.837
CANCER IRR0RATUS 5.000 0.014 99.851
ANGUILLA ROSTRATA JUV. 4.000 0.011 99.863
ALOSA PSEUD 0HARENGUS 4.000 0.011 99.874
CLASS SCYPH0Z0A 4.000 0.011 99.885
PHYLUM NEMERTEA 4.000 0.011 99.896
LIMULUS POLYPHEMUS 4.000 0.011 99.907
GASTER 0STEUS ACULEATUS 3.000 0.008 99.916
SCOPHTHALMbS AQU0 SUS 3.000 0.008 99.924
HIPPOLYTE SP 3.000 0.008 99.933
PAGURUS LONGICARPUS 3.000 0.008 99.941
HIPPOCAMPUS ERECTUS 2.000 0.006 99.947
SELENE V0MER 2.000 0.006 99.952
AMMODYTES AMERICANUS 2.000 0.006 99.958
DASYATIS SAYI 1.000 0.003 99.961
BREV00RTIA TYRANNUS JUV 1.000 0.003 99.964
ANCH0A MITCHILLI JUV 1.000 0.003 99.966
UROPHYCIS REGIUS 1.000 0.003' 99.969
RISSOLA MARGINATA 1.000 0.003 99.972
HYPORHAMPHUS UNIFASCATUS 1.000 0.003 99.975
TYLOSURUS ACUS 1.000 0.003 99.978
CARANX CRYS 0S 1.000 0.003 99.980
LUTJANUS GRISEUS 1.000 0.003 99.983
PEPRILUS TRIACANTHUS 1.000 0.003 99.986
LACTOPHRYS TRIQUETER 1.000 0.003 99.989
LOLLIGUNCULA BREVIS 1.000 0.003 99.992
CARCINUS MAENAS 1.000 0.003 99.994
LIBINIA SP. 1.000 0.003 99.997
CLASS ASTER 0 IDEA 1.000 0.003 100.000

,

__ _ _ _ _ _ _ _ _ _ _ -
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TABLE 3-5 TOTAL NU1BER, PERCENT COMPOSITION, AND CUMULATIVE PERCENT

OF FISH AND MACR 0 INVERTEBRATES COLLECTED BY 12.2-m SEINE
IN BARNEGAT BAY, SEPTEMBER 1980 - AUGUST 1981

_

SPP. HAME NUMBER % CUMU. %

MENIDIA MENIDIA JUV 46911.000 45.794 45.794
CRANG0N SEPTEMSPINOSA 22675.000 22.135 67.929
CRANG0N SEPTEMSPIN JUV 12537.000 12.239 80.168
MENIDIA MENIDIA 6955.000 6.789 86.957
ANCH0A MITCHILLI 2953.000 2.883 89.840
PALAEMONETES SP. 1901.000 1.856 91.696
PALAEMONETES VULGARIS 1876.000 1.831 93.527

) APELTES QUADRACUS 1715.000 1.674 95.201
CALLINECTES SAPIDUS 1021.000 0.997 96.198
FUNDULUS HETER 0CLITUS 832.000 0.812 97.010
SYNGNATHUS FUSCUS 339.000 0.331 97.341
FUNDULUS MAJALIS 299.000 0.292 97.633
GOBIOSONA B0 SCI 296.000 0.289 97.9??
MENIDIA BERYLLINA 287.000 0.280 98.c02
HIPPOLYTE SP 284.000 0.277 98.479
ANCH0A MITCHILLI JUV 267.000 0.261 98.740
MUGIL CEPHALUS 186.000 0.182 98.921
OVALIPES OCELLATUS 150.000 0.146 99.068
CYPRIN0 DON VARIEGATUS 138.000 0.135 99.202
STRONGYLURA MARINA 115.000 0.112 99.315
FAMILY XANTHIDAE JUV. 112.000 0.109 99.424
ANGUILLA ROSTRATA 99.000 0.097 99.521
LUCANIA PARVA 86.000 0.084 99.605
CYN0 SCION REGALIS 46.000 0.045 99.650
PALAEMONETES INTERMEDIUS 43.000 0.042 99.692
OPSANUS TAU 32.000 0.031 99.723
P0MATGIUS SALTATRIX 32.000 0.031 99.754
PSEUD 0 PLEUR 0NECTES AMERI 29.000 0.028 99.782
TRACHIN0TUS FALCATUS 28.000 0.027 99.810
PRION 0TUS EVOLANS 19.000 0.019 99.828
CARANX HIPPOS 18.000 0.018 99.846
AMMODYTES AMERICANUS 15.000 0.015 99.860
BREV00RTIA TYRANNUS JUV 14.000 0.014 99.874
MEMBRAS MARTINICA 10.000 0.010 99.884
CHASM 0 DES BOSQUIANUS 10.000 0.010 99.894
SPH0ER0lDES MACULATUS 9.000 0.009 99.902
LIBINIA DUBIA 7.000 0.007 99.909
ANCH0A HEPSETUS 6.000 0.006 99.915
ANGUILLA ROSTRATA JUV. 5.000 0.005 99.920
FUNDULUS DIAPHANUS 5.000 0.005 99.925
CLUPEA H. HARENGUS 4.000 0.004 99.929
ANCH0A MITCHILLI ADULT 4.000 0.004 99.933
RISS0LA MARGINATA 4.000 0.004 99.937
LUTJANUS GRISEUS 4.000 0.004 99.940,

BAIRDIELLA CHRYSURA- 4.000 0.004 99.944
LEIOSTOMUS XANTHURUS 4.000 0.004 99.948

.



TABLE 3-5 (CONT.)

,

SPP. NAME NUMBER % CUMU. %
|

TAUT 0GA ONITIS 4.000 0.004 99.952
j MUGIL CUREMA 4.000 0.004 99.956

MENIDIA MENIDIA ADULT 3.000 0.003 99.959
GASTER 0STEUS ACULEATUS 3.000 0.003 99.961
MENTICIRRHUS SAXATILIS 3.000 0.003 99.965,

TRINECTES MACULATUS 3.000 0.003 99.968
CLASS SCYPH0Z0A 3.000 0.003 99.971
PAGURUS LONGICARPUS 3.000 0.003 99.974
POLLACHIUS VIRENS 2.000 0.002 99.976

|. MORONE AMERICANA 2.000 0.002 99.978
'

ASTROSCOPUS GUTTATUS 2.000 0.002 99.980
PEPRILUS TRIACANTHUS 2.000 0.002 99.9814

PARALICHTHYS DENTATUS 2.000 0.002 99.983
PALAEMONETES PUGIO 2.000 0.002 99.985
NEOPAN0PE TEXANA SAYI 2.000 0.002 99.987
PAN 0PEUS HERBSTII 2.000 0.002 99.989
BREV00RTIA TYRANNUS 1.000 0.001 99.990

i UROPHYCIS CHUSS 1.000 0.001 99.991
HYPORHAMPHUS UNIFASCIATU 1.000 0.001 99.992
MENIDIA SP 1.000 0.001 99.993
PRION 0TUS CAR 0 LINUS 1.000 0.001 99.994
ETROPUS MICR0ST0MUS 1.000 0.001 99.995
CARCINUS MAENAS 1.000 0.001 99.996
CANCER IRR0RATUS 1.000 0.001 99.997
FAMILY XANTHIDAE 1.000 0.001 99.998
RHITHROPANOPEUS HARRISII 1.000 0.001 99.999
CLASS ASTER 0 IDEA 1.000 0.001 100.000

f
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TABLE 3-7 MEAN NUMBER PER HAUL OF SAND SHRIMP (Crangon septemsp_inos_a) COLLECTED BY OTTER . TRAWL,
12.2-m SEINE, AND 45.7-m SEINE IN BARNEGAT BAY, SEPTEM8[R 1980 - AUGUST 1981

Otter Trawl

STATION

DATE CDCD CDCN FKRD FKRN DB CD DBCN OYCD OYCN MEAN
_________ _________ _________ _________ _________ _________ _________ _________ _ _ _ _ _ . . _ _ _________

'

9 SEP 80 2.0 156.0 6.5 94.0 10.0 60.0 0.0 20.5 43.6
7 OCT 80 4.0 173.5 22.0 113.5 1.5 2166.5 0.0 0.5 310.2
5 NOV 80 '347.0 52.0 94.5 24.0 602.0 71.0 23.0 498.0 213.9
4 DEC 80 13.5 706.0 30.5 459.5 86.0 2742.0 1961.0 5220.5 1402.4
7 JAN 81 -- -- 2.0 126.5 -- -- 65.0 6224.0 1604.4
4 FEB 81 96.5 201.5 1.5 270.0 50.5 383.0 43.5 816.5 232.9
3 MAR 81 20.0 278.5 1.5 225.5 18.5 91.0 1660.0 5398.5 961.7
7 APR 81 77.0 92.5 95.5 198.5 41.0 299.0 211.0 1526.5 317.6
5 MAY 81 45.5 90.5 510.0 2828.5 244.0 633.0 4.0 103.5 557.4
3 JUN 81 37.5 68.5 24.5 1334.5 59.5 1387.5 0.5 170.0 385.3
8 JUL 81 82.0 1143.0 5.0 715.5 7. 5 618.0 108.0 311.5 373.8
5 AUG 81 14.0 700.0 0.5 88.5 1.0 194.5 0.0 4.5 125.4
MEAN 67.2 332.9 66.2 539.9 102.0 786.0 339.7 1691.2 497.9

.
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TABLE 3-7 (CONT.)

12.2-m Seine

STATION
<

DATE CDCD CDCN FKRD FKRN DBCD DBCN OYCD OYCN MEAN

|; _________ _________ _________ _________ _________ _________ _________ _________ ._________ _________

16 SEP 80 7.5 137.5 0.5 44.5 1.5 24.5 0.0 80.5 37.1
14 OCT 80 239.5 463.0 21.0 253.0 8.5 879.5 2.0 78.5 243.1
19 NOV 80 187.5 191.5 15.5 107.0 46.0 178.0 42.0 74.0 105.2
10 DEC 80 66.5 1033.0 53.0 1048.0 12.5 613.0 147.0 765.5 488.7
14 JAN 81 -- -- 8.0 456.5 -- -- 1.0 88.5 138.5 :

12 FEB 81 21.0 830.0 17.0 206.0 161.5 325.0 67.0 521.5 268.6
24 MAR 81 106.5 330.0 10.5 318.0 100.5 468.5 197.5 191.5 215.4
15 APR 81 7.0 158.5 6.0 190.5 38.5 1116.5 36.5 688.0 280.2
12 MAY 81 1.0 22.5 18.0 281.5 12.5 108.0 5.5 260.0 88.6
9 JUN 81 3.5 95.5 22.5 591.0 2.0 696.5 81.5 599.0 261.4

15 JUL 81 25.5 135.5 26.5 146.5 244.0 72.5 0.5 0.5 81.4
12 AUG 81 7.5 399.0 56.0 42.0 4.5 196.0 0.0 33.5 92.3
MEAN 61.2 345.1 21.2 307.0 57.5 425.3 44.1 281.8 192.4

-
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TABLE 3-7 (CONT.)

45.7-m Seine

STATION

DATE CDCD CDCN FKRD FKRN DBCD DBCN OYCD OYCN MEAN
--------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

'

16 SEP 80 1.0 20.0 0.0 3.0 0.0 1.5 0.0 0.5 3.3
14 0CT 80 74.0 94.0 2.0 6.0 1.0 9.5 0.0 11.5 24.8
19 NOV 80 148.5 417.5 31.5 370.0 20.5 175.5 28.0 188.5 172.5
10 DEC 80 26.0 473.0 26.0 650.0 7.5 352.5 79.5 2630.0 530.6

'

0.0 16.5 34.814 JAN 81 -- -- 5.5 117.0 -- --

12 FEB 81 11.0 255.5 2.5 66.0 4.5 224.5 32.5 156.0 94.1
24 MAR 81 25.5 1378.0 5.0 215.0 3.5 344.5 30.5 481.0 310.4
15 APR 81 49.0 62.0 5.0 37.5 3.0 86.5 60.5 182.0 60.7
12 MAY 81 3.5 24.0 12.0 127.0 4.0 56.0 3.0 119.0 43.6
9 JUN 81 2.0 17.5 8.0 11.0 0.5 23.0 0.0 5.5 8.4

15 JUL 81 0.5 2.0 0.0 6.5 0.5 2.5 0.0 0.0 1.5
12 AUG 81 2.0 3.0 0.0 2.0 0.0 1.0 0.0 0.0 1.0

; MEAN 31.2 249.7 8.1 134.3 4.1 116.1 19.5 315.9 110.3

;

i

_. _ ___,
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l TABLE 3-8 LENGT!!-FREQUENCY DISTRIBUTI0ft 0F SAND SHRIMP (Crangon septemspinosa) COLLECTED BY
: 12.2-m SEINE IN BARNEGAT BAY, SEPTEMBER 1980 - AUGUST 1981
|-

LEtlGTH INTERVALS (MM)
RANGE- - _ - - - _ _ - _ _ - _ _ _ _ - _ - _ - _ - - _ _ _ _ _ - _ - - - - _ - - - - - - - _ - - - - - - - - - -

0.0 20.0 40.0 60.0 80.0 100.0 120.0 >140.0 -----------_-----_-

DATE fl X SD 19.9 39.9 59.9 79.9 99.9 119.9 139.9 MIN HED MAX
__-_-____ ____ -__- _____ _-___ _____ _____ __-__ _-___ _____ _____ _____ ___-- --_-- ___-_ ;

16 SEP 80 268 24.1 6.2 71 195 2 0 0 0 0 0 13.0 23.0 41.0
14 OCT 80 663 29.4 8.8 59 496 108 0 0 0 0 0 15.0 27.0 57.0
19 !!0V 80 599 41.4 7.6 3 243 350 3 0 0 0 0 15.0 41.0 63.0-
10 DEC .80 610 37.4 8.8 10 354 244 2 0 0 0 0 16.0 37.0 64 . 0
14 JAN 81 301 31.3 9.7 30 219 52 0 0 0 0 0 13.0 30.0 59.0

- 12 FEB 81 1018 33.1 10.3 83 644 288 3 0 0 0 0 14.0 33.0 65.0
24 MAR 81 1208 32.8 10.4 56 797 349 6 0 0 0 0 14.0 30.0 63.0
15 APR 81 938 36.5 11.6 36 539 347 16 0 0 0 0 14.0 34.0 63.0
12 MAY 81 648 37.7 11.1 8 383 243 14 0 0 0 0 12.0 34.0 63.0
9 Jurl 81 707 27.3 14.4 315 220 161 11 0 0 0 0 12.0 21.0 67.0

15 JUL 81 438 22.6 5.8 147 289 2 0 0 0 0 0 12.0 22.0 50.0
12 AUG 81 405 22.4 6.1 148 255 2 0 0 0 0 0 11.0 22.0 40.0

N=NtNBER OF LENGTHS; !!IN= SHORTEST LENGTH
X=MEAN LENGTH; MED= MEDIAN LENGTH
SD= STANDARD DEVI ATION; MAX = GREATEST LENGTH
NA= DATA NOT AVAILABLE

f-

!

,

..m.-=
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TABLE 3-9 MEAN NUMBER PER liAUL OF BLUE CRAB (Callinectes sapidus) COLLECTED BY OTTER TRAWL,
12.2-m SEINE, AND 45.7-m SEINE IN BARNEGAT BAY, SEPTEMBER 1980 - AUGUST 1981

.

Otter Trawl
'

!

STATION

DATE CDCD CDCN FKRD FKRN DBCD DBCN OYCD OYCN MEAN
_________ _________ _________ _________ _________ _________ _________ _________ _________ _________

9 SEP 80 2.5 15.5 23.5 74.0 6.5 6.5 1.5 108.0 29.8
7 OCT 80 5.0 8.5 24.5 7.0 5.0 6.5 5.0 5.5 8.4
5 NOV 80 5.5 51.5 1.5 1.0 19.0 6.0 3.5 24.0 14.0 t

4 DEC 80 0.0 0.0 0.0 0.5 0.0 1.5 11.0 73.0 10.8
7 JAN 81 -- -- 0.0 0.0 -- -- 1.0 1.5 0.6
4 FEB 81 1.5 0.5 0.0 0.0 9.5 0.5 0.0 1.0 1.6
3 MAR 81 0.0 0.0 0.0 2.0 0.0 5.5 2.0 68.5 9.8
7 APR 81 4.5 53.0 5.5 26.0 3.5 61.5 10.0 92.0 32.0-

5 MAY 81 3.0 13.0 5.0 8.5 7.5 19.0 8.0 47.5 13.9
3 JUN 81 4.0 1.0 2.5 6.5 2.5 5.0 1.5 6.5 3.7
8 JUL 81 5.5 15.0 4.5 24.5 6.0 22.0 14.5 29.0 15.1
5 AUG 81 19.0 20.5 13.5 18.0 10.0 17.5 7.0 37.0 17.8
MEAN .4.6 16.2 6.7 14.0 6.3 13.8 5.4 41.1 13.7

,

L

_ _ _ _ _ _ _ _
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TABLE 3-9 (CONT.).

,

' 12.2-m Seine

STATION

DATE: CDCD CDCN FKRD FKRN DBCD DBCN OYCD OYCN MEAN
_________ _________ _________ _________ _________ _________ _________ _________ _________ _________

'16 SEP 80 3.0 13.0 3.0 10.5 8.0 6.0 3.0 18.5 8.1 '

,

14 0CT 80 4.5 34.0 5.5 17.0 1.5 42.5 20.5 43.5 21.1
19 NOV 80 0.0 0.0 0.0 0.0 1.0 0.0 0.0 1.0 0.2 i

' 10 DEC 80 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.0 0.5
14 JAN 81 -- -- 0.0 0.0 -- -- 0.0 0.0 0.0
12 FEB'81 2.0 0.0 0.0 0.0 0.0 0.0 0.0 7.5 1.2

'24 MAR 81 0.0 0.0 0.0 0.0 0.0 0.0 0.0. 0.5 0.1
15 APR 81 0.5 31.0 2.0 3.0 3.5 64.0 6.5 4 .0 19.7
12'MAY 81 0.0 1.5 1.5 1.5 1.0 4.0 0.0 10.5 2.5
9 JUN 81 0.0 3.5 0.5 1.0 2.0 0.5 1.5 2.5 1.4

15 JUL 81 10.5 5.5 2.5 11.5 9.0 0.5 7.5 8.0 6.9
12 AUG 81 0.0 1.0 3.0 1.5 4.0 2.5 2.0 2.5 2.1
MEAN 1.9 8.1 1.5 3.8 2.7 10.9 3.6 12.1 5.6

I !

:

I
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TABLE 3_9 (CONT.)

45.7-m Seine
,

l

STATION

DATE CDC0 CDCN FKRD FKRN DBCD DBCN OYCD OYCN HEAN i

_________ _________ _________ _________ _________ _________ _________ _________ _________ _________

16 SEP 30 12.5 115.0 10.0 47.0 8.5 27.5 29.0 49.5 37.4
14 OCT 80 22.5 142.5 2.0 38.5 9.5 94.0 7.0 24.0 42.5 i
19 HOV 80 0.0 1.0 0.0 3.5 0.0 0.0 3.0 31.0 4.8 ''

10 DEC 80 0.0 0.0 0.0 8.0 0.0 1.0 0.5 28.0 4.7
14 JAN 81 -- -- 0.5 0.0 -- -- 0.0 0.0 0.1
12 FEB 81 0.0 1.0 0.0 0.5 0.5 0.0 4.0 15.0 2.6
24 NAR 81 0.0 0.0 0.0 0.0 0.0 0.0 2.5 21.0 2.9
15 APR 81 25.5 43.5 6.5 9.5 7.0 135.0 35.5 104.5 45.9
12 MAY 81 19.0 54.5 3.5 35.5 0.5 20.5 6.0 20.0 19.9
9 JUN 81 6.0 27.0 4.5 7.5 11.5 10.5 20.5 8.5 12.0

15 JUL 81 30.5 .18.0 28.5 10.5 31.0 11.0 37.0 37.0 25.4
12 AUG 81 13.5 1.5 10.0 23.0 9.5 3.0 35.5 17.5 14.2
MEAN 11.8 36.7 5.5 15.3 7.1 27.5 15.0 29.7 18.5 i

.
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- . TABLE 3110 . LENGTH-FREQUENCY DISTRIBUTION OF P.LUE CRAB (Callinectes sapidus) COLLECTED 8Y OTTER TRAWL,
- 1_ :.12.2-m' SEINE,'AND 45.7-m SEINE IN BARNtCAT B_AY, SEPTEMBER 1981 - AUGUST 1981

_

,.
-

-..
-.

Otter Trawl
.

LENGTH INTERVALS (MM)
RANGE- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

,

0.0 20.0 40.0 60.0 80.0 100.0 120.0 >140.0 -------------------

DATE N X SD 19.9 39.9 59.9 79.9 99.9 119.9 139.9 MIN MED MAX^

--------- --- ---- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

9'SEP $0 295 41.1 38.7 114 85 30 12 10 25 10 9 5.0 27.0 163.0.

7 OCT280 134 41.5 42.3 67 18 25 2 5 4 5 8 6.0 19.5 182.0
- 5 NOV 80, 210 43.7 30.2 51 42 82 21 3 2 4 5 6.0 43.0 185.0

4 DEC 80. 120 54.3 33.9 6 36 47 14 3 4 4 6 9.0 47.5 163.0

7 JAfl 81- -5 30.8 14.2 1 3 1 0 0 0 0 0 9.0 32.0 53.0
4 FEB 81 26,r31.9 -17.2 10 5 9 2 0 0 0 0 13.0 25.0 68.0
3 MAR 81 1?4 39.8 19.6 10 60 42 9 1 0 1 1 13.0 36.0 160.0
7 APR 81 363 42.5 26.4 53 119 131 27 4 5 11 3 9.0 39.0 197.0
5MAY81 210- 42.3 29.9 31 93 58 5 5 11 2 5 7.0 33.0 161.0
3 JUN 81 59 60.8 32.3 2 17 14 14 3 6 2 1 15.0 55.0 151.0
8 JUL 81 242 76.4 28.2 0 13 63 67 42 39 13 5 22.0 69.5 154.0
5 AUG 81 '' 280 80.5 28.0. 3 2 65 87 57 40 15 11 10.0 75.0 ~ 184.0

NrNUMBER OF LENGT!!S; Mill = SHORTEST LENGTH
" X=HEAN LENGTit; MED= MEDIAN LENGTH

' -m SD= STANDARD DEVIATION; MAX = GREATEST LENGTil
~

;^ . * !!A= DATA NOT AVAILABLE

| 7. '
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hBLE 3-10 (CONT.) |
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l- 12.2-m Seine . ,- -

-<. .

|+^ _ .- t .'s

. LENGTH INTERVALS (MM)
RANGE't

" - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0.0 20.0 40.0 60.0 80.0 100.0 '120.0 >140.0 -------------------

..,
DATE N X SD 19.9 39.9 59.9 79.9 99.9 119.9 139.9 MIN MED MAX^

--------- ---- ---- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

16 SEP 80' 130 22.6 16.5 72 50 4 2 1 0 1 0 6.0 18.0 125.0
14 OCT'80 284 31.4 '12.8 56 139 82 6 1 0 0 0 7.0 30.0 80.0
19 NOV 80 4 36.0 5.5 0 3 1 0 0 0 0 0 30.0 35.0 44.0
10 DEC 80 8 31.9 13.4 1 6 1 0 0 0 0 0 10.0 33.0 59.0
14 JAN 81 0 0.0 0.0 0 0 0 0 0 0 0 0 0.0 0.0 0.0
12 FEB 81 19 36.3 .17.5 5 5 7 2 0 0 0 0 10.0 35.0 74.0
24 ftAR 81 1 32.0 0.0 0 1 0 0 0 0 0 0 32.0 32.0 32.0
15 ' APR 81 246 26.8 13.3 87 122 33 3 0 0 1 0 9.0 24.0 136.0,

12 MAY 81 40 33.2 24.0 13 14 11 1 0 0 0 1 10.0 26.0 150.0
9 JUN 81 23 38.2 24.6 6 10 1 4 1 1 0 0 10.0 29.0 101.0

. 15 JUL 81 110 55.6 31.3 0 47 27 12 9 11 2 2 21.0 44.0 153.0
.; 12 AUG 81 33 58.8 44.9 12 1 4 6 4 2 3 1 9.0 48.0 159.0

~

N= NUMBER OF 1,ENGTH5'; MIN = SHORTEST LENGTH. m
2X=MEAN LENGTH; MED= MEDIAN LENGTH

SD= STANDARD DEVIATION; MAX = GREATEST LENGTH
HA= DATA NOT~ AVAILABLE

,

4

*
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TABLE 3-10 (CONT.)

45.7-m Seine

, LENGTH INTERVALS (MM)
*

RANGE______________________________________________--------

0.0 20.0 40.0 60.0 80.0 100.0 120.0 >140.0 -------------------

DATE ft X SD 19.9 39.9 59.9 79.9 99.9 119.9 139.9 MIN ttED MAX
_________ ____ ____ _____ _____ __ __ _____ _____ _____ _____ _____ _____ _____ _____ _____

16 SEP 80 476 39.7 21.6 34 288 103 15 18 12 5 1 10.0 34.0 145.0
14 0CT 80 403 41.1 14.8 25 160 183 29 3 2 1 0 11.0 40.0 125.0
19 NOV 80 77 41.4 18.6 4 34 31 6 1 0 0 1 13.0 40.0 155.0
10 DEC 80 75 39.0 17.7 1 47 C3 2 1 0 0 1 16.0 34.0 150.0-

14 JAN 81 1 13.0 0.0 1 0 0 0 0 0 0 0 13.0 13.0 13.0
12 FEB 81 42 40.7 12.2 2 17 21 2 0 0 0 0 14.0 45.0 65.0
24 MAR 81 47 36.2 12.8 4 28 12 3 0 0 0 0 18.0 35.0 65.0
15 APR 81 447 39.2 19.7 57 178 171 31 2 2 3 3 9.0 37.0 155.0
12 MAY 81 304 47.0 19.0 26 76 130 66 1 4 0 1 14.0 50.0 151.0
9 JUN 81 192 66.6 25.1 2 39 20 64 52 11 4 0 16.0 70.0 137.0

15 JUL 81 407 72.6 27.8 0 52 109 75 90 61 18 2 22.0 71.0 155.0
12 AUG 81 197 76.7 29.3 0 11 54 50 33 31 10 8 25.0 72.0 152.0

N= NUMBER OF LENGTHS; 111N=Sl10RTEST LENGTH i

X=MEAN LENGTH; MED=HEDIAN LENGTil
SD= STANDARD DEVI ATION; 11AX= GREATEST LENGTil
NA= DATA NOT AVAILABLE

_ _ _ _ _ _ _ - - - . - -
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TABLE 3-11 MEAN NUMBER PER HAUL 0F GRASS SHRIMP (Palaemonetes spp.) COLLECTED BY OTTER TRAWL,
12.2-m SEINE, AND 45.7-m SEINE IN BARNEGAT BAY, SEPTEMBER 1980 - AUGUST 1981

Otter Trawl
1

STATION

DATE CDCD CDCN FKRD FKRN DB CD DBCN OYCD OYCN MEAN
_________ _________ _________ _________ _________ _________ _________ _________ _________ _________

9 SEP 80 0.0 0.0 1.0 10.5 2.5 7.5 0.0 17.0 4.8
7 OCT 80 0.0 1.0 12.5 4.0 3.5 21.0 0.0 3.5 5.7
5 NOV 80 20.5 1.5 22.5 31.5 152.0 10.0 0.5 8.5 30.9
4 DEC 80 0.5 7.0 135.0 312.5 24.5 389.0 0.0 82.5 118.9

-- -- 31.0 40.5 -- -- 2.0 15.5 22.37 JAN 81
4 FEB 81 1.0 1.5 16.5 14.5 91.0 7.5 2.0 11.0 18.1
3 MAR 81 0.0 2.0 0.0 87.5 13.5 41.0 2.5 67.5 26.8
7 APR 81 1.0 5.0 11.5 93.5 3.0 44.5 1.5 112.5 34.1
5 MAY 81 2.0 2.5 1.0 24.5 16.5 40.5 0.0 25.0 14.0
3 JUN 81 10.5 1.0 4.0 32.5 29.5 111.0 2.0 27.5 27.3
8 JUL 81 0.0 24.0 0.0 2.0 4.5 31.5 5.0 15.5 10.3
5 AUG 81 1.5 8.0 0.0 1.0 2.0 28.0 0.0 7.0 5.9
MEAN 3.4 4.9 19.6 54.5 31.1 66.5 1.3 32.8 26.8
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TABLE 3-11 (CONT.)

12.2-m Seine

STATION

DATE CDC0 CDCN FKkD FKRN DBCD DBCN OYCD OYCN MEAN
_________ _________ _________ _________ _________ _________ _________ _________ _________ _________

16 SEP 80 0.0 6.0 0.0 17.0 3.0 29.0 0.0 7.5 7.8
14 OCT 80 6.0 4.0 2.5 12.0 14.5 23.0 1.0 6.0 8.6

;

19 NOV 80 3.0 90.5 1.0 96.5 7.0 78.5 14.0 15.5 38.3
10 DEC 80 1.0 4.5 3.5 198.0 0.5 8.5 2.0 40.0 34.3

0.0 0.0 2.314 JArt 81 __ __ 0.0 9.0 -- --

12 FEB 81 0.5 1.5 3.0 1.0 7.5 21.0 2.0 9.0 5.7
2411AR 81 0.5 10.0 1.5 35.0 0.5 15.0 0.0 12.0 9.3
15 APR 81 1.0 35.0 0.0 48.0 6.0 61.5 41.5 33.0 28.3
12 MAY 81 6.0 18.5 7.5 51.5 5.5 76.0 6.0 34.5 25.7
9 jut! 81 13.5 71.0 0.0 14.0 16.0 56.0 14.5 93.0 34.8

15 JUL 81 5.5 24.0 0.0 2.5 19.0 16.0 33.0 29.0 16.1
12 AUG 81 0.5 4.5 21.5 3.0 3.0 76.0 4.0 136.5 31.1
MEAN 3.4 24.5 3.4 40.6 7.5 41.9 10.2 34.7 20.9
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TABLE 3-11 (CONT.)

45.7-m Seine

STATION

DATE CDCD CDCN FKRD FKRN DBCD DBCN OYCD OYCN MEAN
--------- --------- --------- .......-- --------- --------- --------- --------- --------- ---------

16 SEP 80 0.0 0.0 0.0 0.5 0.0 1.5 0.5 0.0 0.3
14 OCT 80 0.0 0.0 0.5 0.5 5.0 0.0 0.0 2.0 1.0
19 NOV 80 0.5 1.0 0.0 49.0 2.5 0.5 2.5 0.5 7.1
10 DEC 80 0.5 0.0 2.0 228.5 1.0 1.5 0.5 0.0 29.3

0.0 0.0 0.4-- -- 0.0 1.5 -- --14 JAN 81
12 FEB 81 0.0 0.0 0.5 0.5 0.0 0.5 1.0 0.0 0.3
24 MAR 81 0.0 0.0 0.0 8.5 0.0 0.5 0.5 0.5 1.2
15 APR 81 0.5 0.5 39.0 47.0 2.0 11.5 1.0 8.5 13.8
12 MAY 81 4.0 2.0 9.0 24.5 3.5 4.0 0.0 1.0 6.0
9 JUN 81 6.5 2.5 14.5 6.0 2.5 25.5 6.0 4.5 8.5

15 JUL 81 1.0 1.0 0.0 2.0 0.0 3.5 0.0 0.5 1.0
12 AUG 81 0.0 0.0 0.0 0.5 1.0 4.0 0.0 0.0 0.7
MEAN 1.2 0.6 5.5 30.8 1.6 4.8 1.0 1.5 6.0
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TABLE 3-13 LENGTH-FREQUENCY DISTRIBUTION OF SUMitER FLOUNDER (Paralichthys dentatus) COLLECTED
BY OTTER TRAWL IN BARNEGAT BAY, SEPTEMBER 1980 - AUGUST 1981

LENGTH litTERVALS (MM)
RANGE---__---_-------------------_-__--_----_----_--_-__---

0.0 50.0 100.0 150.0 200.0 250.0 300.0 >350.0 ----------_--------

DATE ti - X SD 49.9 99.9 149.9 199.9 249.9 299.9 349.9 MIN MED MAX
__-----_- -___ -___ ----- __--- ----- ---_- _---- -__-- _---- -_-_- -_--- -___- --___ --__-

9 SEP 80 22 207.6 58.3 0 0 6 1 11 3 0 1 116.0 230.5 355.0
7 OCT 80 15 241.0 29.9 0 0 0 3 5 7 0 0 179.0 244.0 284.0
5 T10V 80 19 246.5 31.7 0 0 0 3 8 7 1 0 190.0 242.0 301.0
4 DEC 80 0 0.0 0.0 0 0 0 0 0 0 0 0 0.0 0.0 0.0
7 JAri 81 0 0.0 0.0 0 0 0 0 0 0 0 0 0.0 0.0 0.0
4 FEB 81 0 0.0 0.0 0 0 0 0 0 0 0 0 0.0 0.0 0.0
3 MAR 81 0 0.0 0.0 0 0 0 0 0 0 0 0 0.0 0.0 0.0
7 APR 81 8 222.9 27.9 0 0 0 2 5 1 0 0 175.0 232.0 254.0
5 MAY 81 8 243.3 27.2 0 0 0 0 4 4 0 0 202.0 252.5 284.0
3 Juit 81' 17 265.2 52.6 0 1 0 0 2 11 3 0 76.0 278.0 314.0
8 Jill 81 5 255.4 48.0 0 a 0 1 0 4 0 0 160.0 278.0 286.0
5 AUG 81 4 245.8 92.6 0 0 1 0 1 0 2 0 115.0 265.0 338.0

ft=flUMBER OF LENGTilS; Mill =Sil0RTEST LENGTil
X=MEAN LENGTil; MED= MEDIAN LENGTil

,

SD=STAflDARD DEVI ATION; MAX = GREATEST LENGTil
!!A= DATA t!0T . AVAILABLE
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TABLE 3-14 . NEAN NUMBER PER liAUL OF' WINTER FLOUNDER (Pseudopleuronectes americanus) COLLECTED BY
OTTER TRAWL AND 45.7-m SEINE IN BARNEGAT BAY, SEPTEMBER-1980 - AUGUST 1981

Otter Trawl

-STATION

DATE CDCD CDCN FKRD FKRN DBCD DBCN OYCD OYCN MEAN
_________ _________ _________ _________ _________ _________ _________ _________ _________ _________

9 SEP 80 0.0 0.0 0.0 0.0 0.0 0.5 0.5 0.0 0.1
7 OCT 80 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.1
5 NOV 80 0.5 0.0 0.0 0.0 0.5 0.5 0.5 0.0 0.2
4 DEC 80 1.0 1.5 0.0 1.5 0.0 0.0 18.0 17.5 4.9
7 JAN 81 -- -- 0.0 0.0 -- -- 4.5 6.0 2.6
4 FEB 81 0.5 1.0 1.0 3.5 0.0 0.5 3.5 33.5 5.4
3 MAR 81 0.0 0.0 2.0 1.0 1.0 0.0 9.0 44.5 7.2
7 APR 81 0.5 0.0 0.0 0.0 2.5 2.0 2.0 7.5 1.8'

5 MAY 81 0.0 0.5 3.0 5.5 1.5 0.5 14.0 24.5 6.2
3 JUN 81 0.0 0.0 2.0 11.5 0.0 2.5 0.0 0.0 2.0
8 JUL 81 0.0 0.0 0.0 5.0 1.0 4.5 0.0 0.0 1.3
5 AUG 81 0.0 0.5 0.0- 0.0 0.5 0.5 0.0 0.0 0.2
MEAN 0.2 0.4 0.7 2.3 0.6 1.0 4.3 11.1 2.7

,

k
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TABLE 3-15 LErlGTif-FREQUENCY DISTRIBUTI0ft 0F WINTER FLOUNDER (Pseudopleuronectes americana) COLLECTED
BY OTTER TRAWL AND 45.7-m SEINE IN BARNEGAT BAY, SEPTEMBER 1980 - AUGUST 1981

Otter Trawl

LENGTH INTERVALS (MM)
RANGE- - - - _ - - - - - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0.0 50.0 100.0 150.0 200.0 250.0 300.0 >3 50.0 -------------------

DATE N X SD 49.9 99.9 149.9 199.9 249.9 299.9 349.9 MIN MED MAX
________- ____ ____ _____ _____ _____ _____ _____ _____ _____ _____ _____ _____ _____ _____

9 SEP 80 2 64.5 6.5 0 2 0 0 0 0 0 0 58.0 64.5 71.0
7 OCT 80 1 253.0 0.0 0 0 0 0 0 1 0 0 253.0 253.0 253.0
5 fl0V 80 4 210.5 69.7 0 0 1 1 0 2 0 0 107.0 226.5 282.0
4 DEC 80 79 185.9 96.7 0 24 17 1 7 16 11 3 66.0 130.0 357.0
7 JAN 81 21 262.1 82.5 0 0 4 1 2 4 9 1 105.0 297.0 360.0
4 FEB 81 87 225.8 84.9 0 7 16 8 14 20 20 2 66.0 249.0 371.0
3 MAR 81 115 157.9 71.6 0 10 69 6 6 18 6 0 83.0 119.0 336.0
7 APR 81 29 156.7 60.9 0 0 21 3 1 3 1 0 101.0 138.0 320.0
5 MAY 81 98 156.6 18.5 0 0 35 62 1 0 0 0 105.0 158.0. 201.0
3 JUN 81 32 56.0 24.8 15 16 0 1 0 0 0 0 36.0 52.5 184.0
8 JUL 81 21 65.6 25.7 3 17 0 1 0 0 0 0 38.0 60.0 169.0
5 AUG 81 3 56.7 8.6 1 2 0 0 0 0 0 0 46.0 57.0 67.0

ff=fitt1BER OF LENGTHS; MIN = SHORTEST LENGTH
X=MEAtl LENGTH; MED=MEDIAfl LENGTH
SD= STANDARD DEVI ATION; MAX = GREATEST LENGTH
NA= DATA NOT AVAILABLE

. _ - - _ _ - _ _
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TABLE 3 -15 (CONT.)

45.7-Seine

LENGTH INTERVALS (MM)
RANGE- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0.0 50.0 100.0 150.0 200.0 250.0 300.0 >350.0 -------------------

DATE N X SD 49.9 99.9 -149.9 199.9 249.9 299.9 349.9 MIN MED MAX .

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

-16 SEP 80 2 66.5 ' 5. 5 0 2 0 0 0 0 0 0 61.0 66.5 72.0 '

'
14 OCT 80 2 104.0 7.0 0 1 1 0 0 0 0 0 97.0 104.0 111.0-
19 NOV 80 16 101.4 50.6 0 11 4 0 0 1 0 0 65.0 88.5 289.0
10 DEC 80 11 92.3 17.0 0 8 3 0 0 0 0 0 63.0 88.0 122.0-

14 JAN 81 0 0.0 0.0 0 0 0 0 0 0 0 0 0.0 0.0 0.0,

~ 12 FEB 81 2 264.5 53.5 0 0 0 0 1 0 1 0 211.0 264.5 318.0
| 24 MAR 81 6 132.0 -61.6 0 3 2 0 0 1 0 0 84.0 112.5 263.0

15 APR 81 2 107.0 1.0 0 0 2 0 0 0 0 0 106.0 107.0 108.0
12 MAY 81 6 61.5 43.7 5 0 0 1 0 0 0 0 38.0 42.5 159.0
9 JUN 81 36 59.5 8.4 2 34 0 0 0 0 0 0 40.0 56.5 75.0

r15 JUL'81 14 66.7 6.8 0 14 0 0 0 0 0 0 54.0 67.5 78.0_
12 AUG 81 5 67.4 8.5 0 5 0 0 0 0 0 0 58.0 67.0 81.0.

'
N= NUMBER OF LENGTHS; MIN = SHORTEST LENGTH
X=MEAN LENGTH; MED=HEDIAN LENGTH
SD= STANDARD DEVIATION; MAX = GREATEST LENGTH,

'

_NA= DATA N0T~AVAILABLE



... _. -_

T ABLE 3-16. MEAN NUMBER PER liAUL OF ATLANTIC SILVERSIDE (Menidia menidia) COLLECTED BY 12.2-m
AND 45.7-m SEINES IN BARNEGAT BAY, SEPTEMBER 1989 - AUGUST 1981

12.2-m Seine

STATION

DATE CDCD CDCN FKRD FKRN DBCD DBCN OYCD OYCN MEAN
_________ _________ _________ _________ _________ _________ _________ _________ _________ _________

16 SEP 80 35.5 1.0 118.5 4.5 89.5 14.5 10.5 0.5 34.3
14 OCT 80 0.0 43.5 26.0 93.0 4.0 19.5 0.0 0.0 23.3
19 NOV 80 1.5 0.0 6.0 0.0 4.5 0.5 157.5 80.5 31.3
10 DEC 80 0.0 1.0 13.0 0.5 1.5 9.0 170.0 212.5 43.0
14 JAN 81 -- -- 1.0 0.0 -- -- 2.5 0.0 0.9
12 FEB 81 0.0 0.0 0.0 2.0 24.5 1.0 67.0 228.5 40.4
24 MAR 81 0.0 10.0 8.5 0.0 0.0 37.5 4.5 2.5 7.9
15 APR 81 0.5 7.5 15.5 26.0 273.0 0.0 53.0 0.0 46.9
12 MAY 81 0.5 3.5 28.5 2.0 18.0 1.5 0.0 11.5 8.2
9 JUN 81 94.0 210.0 4503.5 1531.0 1102.5 439.5 4261.5 10653.0 2849.4

15 JUL 81 213.0 69.5 144.5 189.5 178.0 69.5 241.0 232.0 167.1
12 AUG 81 121.0 24.5 196.0 54.0 245.5 219.0 38.0 40.5 117.3
MEAN 42.4 33.7 421.8 158.5 176.5 73.8 427.9 955.1 294.4

,
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TABLE 3-16 (CONT.)

45.7-m Seine

STATION

DATE CDCD- CDCN FKRD FKRN DBCD DBCN OYCD OYCN MEAN

--------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
16 SEP 80 5.5 0.0 15.0 0.5 30.0 0.0 1.0 0.0 6.5

14 OCT 80 0.0 21.0 1.5 15.5 1.5 2.0 0.0 0.0 5.2

19 NOV 80 0.0 0.0 0.5 0.0 0.0 1.5 26.0 7.5 4.4

10 DEC 80 0.0 0.0 0.0 0.5 0.0 0.5 8.0 5.0 1.8
-- -- 6.0 0.5 1.6

-- -- 0.0 0.014 JAN 81
12 FEB 81 0.0 0.0 0.0 0.0 0.0 0.5 164.5 43.0 26.0

24 MAR 81 0.0 7.0 0.5 0.0 84.0 0.5 15.0 56.0 20.4

15 APR 81 0.0 4.5 105.0 23.5 101.0 2.0 16.5 1.5 31.8

12 MAY 81 9.0 6.0 60.5 2.0 35.5 1.0 103.0 13.5 28.8

9 JUN 81 186.0 1.5 1150.5 11.0 722.5 13.5 790.0 36.0 363.9

15 JUL 81 25.0 3.5 17.5 5.0 0.0 1.0 2.0 12.0 8.3
12 AUG 81 6.5 1.5 0.5 1.5 35.5 4.0 1.5 8.0 7.4

MEAN 21.1 4.1 112.6 5.0 91.8 2.4 94.5 15.3 '43.9

i



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

TABLE 3-17 LEilGTH-FREQUENCY DISTRIBUTION OF ATLANTIC SILVERSIDE (Menidia menidia) COLLECTED BY
17 y AND 45.7-m SElflES IN BARNEGAT BAY, SEPTEMBER 1980 - AUGUST 1981

12.2-m Seine

LENGTH INTERVALS (MM)
RANGE______________________________________________________

0.0 20.0 40.0 60.0 80.0 100.0 120.0 >140.0 -------------------

DATE N X SD 19.9 39.9 59.9 79.9 99.9 119.9 139.9 MIN MED MAX
_________. ____ ____ _____ _____ _____ _____ _____ _____ _____ _____ _____ _____ _____ _____

16 SEP 80 333 78.6 10.9 0 0 18 153 155 6 1 0 43.0 79.0 124.0
.

'

14 OCT 80 282 81.0 15.5 0 0 30 93 128 29 2 0 43.0 82.0 129.0
19 fl0V 80 218 78.2 19.6 0 0 52 73 58 32 3 0 41.0 77.0 129.0
10 DEC 80 202 76.7 10.3 0 1 6 133 56 6 0 0 37.0 76.0 113.0
14 JAN 81 7 83.4 8.0 0 0 0 2 4 1 0 0 75.0 82.0 101.0
12 FEB 81 248 79.6 11.7 0 0 9 120 105 16 0 0 51.0 79.0 114.0
24 MAR 81 126 90.0 11.0 0 0 0 22 80 24 0 0 62.0 90.0 115.0
15 APR 81 250 98.7 57.9 0 0 0 22 135 92 0 1 fl.0 96.0 995.0
12 MAY 81 125 100.3 10.8 0 0 0 6 53 64 2 0 76.0 101.0 125.0
9 JUN 81 976 36.1 30.2 248 544 0 12 94 71 7 0 12.0 23.0 130.0

15 JUL 81 825 45.8 15.6 5 281 456 54 8 20 1 0 14.0 45.0 124.0
12 AUG 81 717 54.5 12.6 12 64 378 257 3 3 0 0 16.0 55.0 117.0

ff=Nlt1BER OF LENGTHS; F1Ill= SHORTEST LENGTH
X=MEAN LENGTH; MED= MEDIAN LENGTH
SD= STANDARD DEVI ATION; 11AX= GREATEST LENGTH
flA= DATA fl0T AVAILABLE

6

6
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TABLE 3-17 (CONT.)

45.7-m Seine

LENGTl! INTERVALS (MM)
RANGE- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0.0 20.0 40.0 60.0 80.0 100.0 120.0 >140.0 -------------------

DATE N X SD 19.9 39.9 59.9 79.9 99.9 119.9 139.9 MIN MED MAX
_________ ____ ____ _____ _____ _____ _____ _____ _____ _____ _____ _____ _____ _____ _____-

16 SEP 80 104 77.9 15.2 0 0 10 54 32 6 2 0 48.0 76.0 129.0
14 OCT 80 83 91.0 16.1 0 0 2 17 41 19 4 0 45.0 92.0 129.0
19 NOV 80 71 102.3 18.9 0 0 1 8 19 29 14 0 52.0 104.0 136.0
10 DEC 80 28 103.5 16.5 0 0 0 3 8 12 5 0 75.0 102.5 137.0
14 JAtt 81 13 92.2 10.7 0 0 0 2 8 3 0 0 77.0 92.0 116.0
12 FEB 81 126 93.8 15.7 0 0 1 23 58 35 9 0 54.0 93.5 133.0
24 MAR 81 198 99.7 11.4 0 0 0 8 79 105 6 0 71.0 101.5 133.0
15 APR 81 292 107.8 6.5 0 0 0 0 29 256 7 0 85.0 108.0 132.0
12 f1AY 81 223 108.0 7.6 0 0 0 1 29 180 13 0 79.0 109.0 130.0
9 Juti 81 558 43.9 35.6 58 360 1 1 42 86 10 0 13.0 25.0 127.0

15 JUL 81 132 49.6 17.3 0 31 85 10 0 4 2 0 25.0 48.0 124.0-
12 AUG 81 106 53.8 11.3 0 4 76 25 0 0 1 0 32.0 53.0 128.0

. N=tlUMIlER OF LENGTilS; MIN = SHORTEST LENGTH
X=MEAN LENGTH; MED= MEDIAN LENGTH
SD=STAtlDARD DEVIATION; itAX= GREATEST LENGTH
NA= DATA NOT AVAILABLE

|
;
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TABLE 3-18 MEAN NUMBER PER HAUL OF BAY ANCH0VY (Anchoa mitchilli) COLLECTED BY OTTER. TRAWL
AND 12.2-m SEINE IN BARNEGAT BAY, SEPTEMBER 1980 - AUGUST 1981

Otter Trawl

STATION

DATE CDCD CDCN FKRD FKRN DBCD DBCN OYCD OYCN MEAN
--------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

9 SEP 80 0.0 27.0 16.0 8.5 244.5 27.0 0.0 3.0 -40.8
7 OCT 80 0.0 3.0 0.0 4.0 1.5 13.0 0.0 1.0 2.8

'

5 NOV 80 0.5 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.1
4 DEC 80 0.0 0.0 0.0 0.0 1.0 0.0 5.5 0.0 0.8
7 JAN 81 -- -- 0.0 0.0 -- -- 0.0 0.0 0.0
4 FEB 81 0.0 0.0 0.0 C.0 0.0 0.0 0.0 0.0 0.0
3 MAR 81 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 APR 81 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 MAY 81 721.5 7.0 15.5 3.0 1.0 8.5 0.0 0.0 94.6
3 JUN 81 131.5 108.5 0.0 4.0 61.5 15.0 0.0 2.0 40.3
8 JUL 81 9.0 31.5 5.5 5.0 6.0 21.5 7.5 3.5 11.2
5 AUG 81 160.0 13.5 18.0 3.5 40.0 18.0 5.0 1.0 32.4
MEAN 93.0 17.3 4.6 2.3 32.3 9.4 1.5 0.9' 19.4

__ _ _ _ _ _ - _
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TABLE 3-19 LEtiGTH-FREQUErlCY DISTRIBUTION OF BAY ANCH0VY ( Anchoa mitchilli) COLLECTED BY
OTTER TRAWL AND 12.2-m SEINE IN BARNEGAT BAY, SEPTEMBER 1980 _ AUGUST 1981

|

| Otter Trawl

|

LENGTH INTERVALS (MM)
RAflGE- - - - - - - - _ - _ - _ _ _ _ _ _ - - - - _ - - - - _ - - - _ _ _ _ - _ - - - - - _ _ _ - _ - - - - _ _ _

0.0 20.0 40.0 60.0 80.0 100.0 120.0 >140.0 -------------_-----

DATE N X SD 19.9 39.9 59.9 79.9 99.9 119.9 139.9 MIN MED MAX
-__------ --_- -___ __-_- ___-- _____ ___-- __-__ _--__ -__-_ ___-_ __-__ --_-- _---- ___--

9 SEP 80 221 32.0 10.5 7 157 53 4 0 0 0 0 16.0 29.0 68.0
7 OCT 80 45 35.6 8.1 0 28 17 0 0 0 0 0 21.0 35.0 56.0
5 fl0V 80 2 32.5 5.5 0 2 0 0 0 0 0 0 27.0 32.5 33.0
4 DEC 80 12 45.1 11.2 0 3 8 0 1 0 0 0 37.0 42.0 80.0
7 JAll 81 0 0.0 0.0 0 0 0 0 0 0 0 0 0.0 0.0 0.0
4 FEB 81 0 0.0 0.0 0 0 0 0 0 0 0 0 0.0 0.0 0.0
3 f1AR 81 0 0.0 0.0 0 0 0 0 0 0 0 0 0.0 0.0 0.0
7 APR 81 0 0.0 0.0 0 0 0 0 0 0 0 0 0.0 0.0 0.0
5 M AY 81 120 61.5 6.4 0 0 45 73 2 0 0 0 49.0 62.0 81.0
3 JUti 81 341 59.0 7.7 0 2 182 153 4 0 0 0 34.0 59.0 86.0
8 JUL 81 149 52.6 16.8 0 40 39 70 0 0 0 0 20.0 58.0 75.0
5 AUG 81 273 44.2 10.8 3 75 161 34 0 0 0 0 16.0 42.0 78.0

fl= fill 1BER OF LErlGTHS; MIN = SHORTEST LENGTH
X=MEAtl LENGTH; MED=flEDIAN LENGTH
SD=STATIDARD DEVI ATIOrl; MAX = GREATEST LErlGTH

NA= DATA fl0T AVAILABLE

.
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TABLE 3-24 (CONT.)

45.7-m Seine

STATION ;

DATE CDCD CDCN FKRD FKRN DBCD DBCN OYCD OYCN MEAN
--------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

16 SEP 80 0.5 0.5 0.0 2.0 0.5 0.0 0.0 0.0 0.4
14 OCT 80 0.5 0.5 1.5 4.0 0.0 0.0 0.5 0.0 0.9
19 NOV 80 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.1

,

10 DEC 80 0.5 0.0 1.0 0.5 0.0 0.5 0.0 0.0 0.3 t

14 JAN 81 -- -- 0.0 0.0 0.0 0.0 0.0-- --

12 FEB 81 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0;

24 MAR 81 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.1
15 APR 81 0.5 1.0 6.5 3.5 0.0 0.5 1.5 0.0 1.7
12 MAY 81 0.5 0.0 2.5 4.5 2.5 2.5 4.0 2.5 2.4
. 9 JUN 81 0.5 0.0 2.0 0.0 1.5 2.0 1.0 0.0 0.9
15 JUL 81 0.5 0.0 4.0 3.5 0.0 0.5 1.5 0.0 1.2-

12 AUG 81 0.5 0.5 0.5 0.5 0.5 2.0 0.0 0.0 0.6
MEAN 0.4 0.3 1.5 1.5 0.5 0.7 0.7 0.2 0.7

,
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TABLE 3-25 LENGTil-FREQUENCY DISTRIBUTI0ft 0F NORTliERN PIPEFISH (Syngnathus fuscus) COLLECTED BY OTTER
TRAWL, 12.2-m SEINE, AND 45.7-m SEINE IN BARNEGAT BAY, StPILMBLR 1980 - AUGUST 1981

Otter Trawl

LENGTil INTERVALS (MM)
RANGE--------------------------------------------------_-_-

0.0 50.0 100.0 150.0 200.0 250.0 300.0 >350.0 -------------------

DATE N X' SD 49.9 99.9 149.9 199.9 249.9 299.9 349.9 MIN MED MAX
_________ ____ ____ _____ _____ _____ _____ _____ _____ _____ _____ _____ _____ _____ _____

9 SEP 80 3 164.0 50.0 0 0 2 0 1 0 0 0 120.0 138.0 234.0,

7 OCT 80 2 164.5 52.5 0 0 1 0 1 0 0 0 112.0 164.5 217.0
5 NOV 80 16 175.6 35.7 0 0 6 7 2 1 0 0 120.0 172.5 254.0
4 DEC 80 15 165.9 34.4 0 0 5 6 4 0 0 0 100.0 165.0 220.0
7 JAN 81 0 0.0 0.0 0 0 0 0 0 0 0 0 0.0 0.0 0.0
4 FEB 81 1 165.0 0.0 0 0 0 1 0 0 0 0 155.0 165.0 165.0
3 MAR 81 0 0.0 0.0 0 0 0 0 0 0 0 0 0.0 0.0 0.0
7 APR 81 15 155.3 37.2 0 2 5 7 1 0 0 0 96.0 152.0 216.0 '
5 MAY 81 21 175.8 40.1 1 0 4 10 6 0 0 0 44.0 189.0 226.0
3 JUN 81 14 201.2 26.0 0 0 0 8 5 1 0 0 168.0 197.0 260.0
8 JUL 81 26 130.6 52.4 0 9 11 2 3 1 0 0 59.0 106.5 255.0
5 AUG 81 6 139.2 29.8 0 0 3 3 0 0 0 0 103.0 137.0 187.0

N=NtNBER OF LENGTliS; MIrl=Sil0RTEST LENGTil
X=MEAN LENGTil; MED= MEDIAN LENGTil
SD= STANDARD DEVI ATIOH; MAX = GREATEST LENGTil
NA= DATA NOT AVAILABLE

'

_ _ _ -



TABLE 3-25 (C0flT. )

12.2-m Seine

i

! LENGTH INTERVALS (MM) ,

RANGE- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - -

0.0 50.0 100.0 1 50.0 200.0 2 50.0 300.0 >350.0 --_---_------------

DATE N X SD 49.9 99.9 149.9 199.9 249.9 299.9 349.9 hit! MED MAX
_________ ____ ____ _____ _____ _____ _____ _____ _____ _____ -____ _____ _____ ____- _____

16 SEP 80 6 146.0 29.1 0 0 3 3 0 0 0 0 113.0 140.0 192.0
14 OCT 80 8 118.3 46.4 1- 2 3 2 0 0 0 0 49.0 120.5 181.0

19 fl0V C0 0 0.0 0.0 0 0 0 0 0 0 0 0 0.0 0.0 0.0
10 DEC 80 1 102.0 0.0 0 0 1 0 0 0 0 0 102.0 102.0 102.0
14 JAN 81 0 0.0 0.0 0 0 0 0 0 0 0 0 0.0 0.0 0.0
12 FEB 81 0 0.0 0.0 0 0 0 0 0 0 0 0 0.0 0.0 0.0
24 MAR 81 3 181.3 35.0 0 0 1 1 1 0 0 0 142.0 175.0 227.0
15 APR 81 12 105.5 56.0 3 1 5 3 0 0 0 0 12.0 124.0 176.0
12 MAY 81 28 159.9 29.6 0 1 7 17 3 0 0 0 82.0 161.5 213.0
9 JUN 81 103 59.0 29.7 38 60 0 4 1 0 0 0 33.0 52.0 204.0

15 JUL 81 99 98.8 22.0 1 50 48 0 0 0 0 0 19.0 98.0 148.0
12 AtlG 81 79 125.8 24.6 0 10 57 11 1 0 0 0 53.0 127.0 200.0

N= fill 10ER OF LENGTilS; f11|l=Sl10RTEST LENGTH
X=MEAN LENGTH; MED= MEDIAN LENGTH
SD= STANDARD DEVIATION; f1AX= GREATEST LENGTil:

flA= DATA NOT AVAILABLE

,

0
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' TABLE 3-28' MEAN NUMBER PER HAUL OF FOURSPINE STICKLEBACK ( Apeltes _quadracus) COLLECTED BY OTTER
'

TRAWL, 12.2-m SEINE, AND 45.7-m SEINE IN BARNEGAT BAY, SEPTEMBER 1980 - AUGUST 1981

Otter Trawl
{

STATION

DATE CDCD CDCN FKRD FKRN DBCD DBCN OYCD OYCN MEAN
,

_________ _________ _________ _________ _________ _________ _________ _________ _________ _________

i

9 SEP 80 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.5 0.2
7 OCT 80 0.0 0.5 0.0 0.0 2.0 0.0 0.0 0.0 0.3
5 NOV 80 0.0 0.0 1.5 0.0 116.5 0.0 2.5 0.0 15.1
4 DEC 80 2.0 13.0 7.5 28.5 17.0 143.5 7.0 32.0 31.3
7 JAN 81 -- -- 1.0 21.5 -- -- 1.0 5.0 7.1
4 FEB 81 3.0 3.0 4.5 63.5 10.0 126.5 0.5 21.5 29.1
3 MAR 81 0.5 14.5 1.5 108.0 4.5 38.5 2.5 6.0 22.0 ,

7 APR 81 2.5 2.5 1.5 6.5 4.0 9.0 0.0 1.5 3.4-

5 MAY 81 0.0 4.5 0.0 0.0 4.5 13.5 0.0 0.5 2.9
3 JUN 81 1.0 0.0 0.0 0.0 0.5 0.5 0.0 0.0 0.2
8 JUL 81 0.0 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.6
5 AUG 81 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

MEAN_ 0.8 3.9 1.5 19.0 14.5 30.2 1.1 5.6 9.4

i

i

- - - - - - - - - - _ -
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TABLE 3-28 (CONT.)

'

12.2-m Seine

STATION

DATE CPCD CDCN FKRD FKRN DBCD DBCN OYCD OYCN MEAN
--------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

16 SEP 80 0.0 0.5 0.0 0.0 0.5 0.0 0.0 0.0 0.1
14 OCT 80 0.0 0.0 0.5 0.5 9.0 3.0 0.0 0.0 1.6
19 NOV 80 4.0 28.0 1.5 10.0 44.5 35.0 6.0 13.0 17.8
10 DEC 80 2.0 7.5 0.0 23.0 0.5 94.5 15.0 49.0 24.5

2.5 2.5 4.414 JAN 81 -- -- 0.5 12.0 -- --

12 FEB 81 5.0 11.5 3.0 4.5 2.5 77.0 3.5 16.5 15.4
24 MAR 81 10.0 10.5 0.5 49.5 2.5 22.5 0.0 16.0 13.9
15 APR 81 1.0 47.5 1.5 2.0 10.5 108.5 18.0 14.0 25.4
12 MAY 81 1.0 0.5 2.5 2.0 1.0 0.5 0.5 1.5 1.2
1) JUN 81 2.0 14.0 1.0 0.0 3.0 0.0 0.0 2.5 2.8
15 JUL 81 8.5 1.5 0.5 0.5 12.5 0.0 0.0 0.0 2.9
12 AlfG 81 0.0 0.5 4.0 0.0 1.5 0.5 0.0 0.0 0.8

Mend 3.0 11.1 1.3 8.7 8.0 31.0 3.3 9.6 9.4

|

. _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 3-29 ' NUMBER OF FISH AND MACR 0 INVERTEBRATES AFFLICTED WITH'

PARASITES, DISEASE, AND MORPHOLOGICAL ABNORMALITIES,
BARNEGAT BAY SAMPLING, SEPTEMBER 1980 - AUGUST 1981

Lesions
External Parasites and Morphol ogical

Species Isopods Copepods Fungus Defornities

Anguilla rostrata 0 0 1 0

Anchoa mitchilli 0 60 0 0
Menidia nenidia 0 0 0 1

Apeltes quadracus 0 0 0 2

Pomatonus saltatrix 9 0 0 0
Pseudopleuronectas

americanus 0 0 0 2

Palaeronetes spp. 40 0 0 0
Callinectes sapidus 0 0 0 2

.

,

,

.~ . . _ . - _ . _ . __ .
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TABLE 3-30 SilRFACE WATER QUALITY MEASUREMENTS ASSOCIATED WITH BARNEGAT BAY SEINE SAMPLING,
SEPTEMBER 1980 _ AUGilST 1981

Temperature (C)

STATION

DATE CDCD CDCN FKRD FKRN DBCD DBCN OYCD OYCN MEAN
_________ _________ _________ _________ _________ _________ _________ _.._______ _________ _________

16 SEP 80- 21.7 20.7 24.7 22.2 21.2 20.4 24.0 25.6 22.6
14 OCT 80 13.0 13.1 14.0 12.0 13.9 11.7 17.7 15.2 13.8
19 !!0V 80 4.9 4.3 5.5 5.2 4.9 4.1 9.1 8.1 5.8
10 DEC 80 '4.5 5.1 5.3 5.2 5.1 5.0 9.5 9.0 5.9

4.4 2.9 2.82.9 1.014 JAtt 81 -- --_- --

12 FEB 81 2.5 2.0 9.7 9.1 6.5 7.4 13.2 13.4 8.0
24 MAR 81 6.2 6.8 6.0 5.5 6.6 5.2 9.6 9.4 6.9
15 APR 81: 9.7 9.3 18.3 16.5 12.9 9.7 12.8 12.3 12.3 .

1

12 MAY 81 14.3 16.2 17.5 15.2 17.6 14.6 18.0 14.2 16.0
9 JUN 81 23.7 23.4 23.8 23.1 22.7 22.1 25.8 27.3 24.0

15 JUL 81 25.6 25.2 27.4 26.5 27.2 24.6 29.0 27.8 26.7
12 AUG 81 26.4 24.2 26.7 25.0 24.9 24.1 28.5 26.0 25.7

MEAT! 13.9 13.7 15.0 13.9 14.9 13.5 17.1 15.9 14.8

flote: -- indicates neasurelent not taken.

,
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TABLE 3-30 (CONT.)
.

Dissolved Oxygen (mg/1)

STATION

DATE CDCD CDCN FKRD FKRN DBCD DBCN OYCD OYCN MEAN
_________ _________ _________ _________ _________ _________ _________ _________ _________ _________

16 SEP 80 8.0 6.5 6.0 5.5 7.2 6.9 7.9 6.3 6.8
14 OCT 80 6.7 11.1 9.4 7.1 8.1 8.9 8.5 8.1 8.5
19 fl0V 80 9.9 11.0 9.7 9.7 9.9 10.0 9.7 9.2 9.9
10 DEC 80 10.6 10.3 10.2 9.9 10.6 10.4 11.1 10.0 10.3
14 JAN 81 -- -- 12.4 14.0 -- -- 15.5 14.5 14.1
12 FEB 81 10.0 10.0 8.9 8.8 9.3 9.1 8.7 8.3 9.1
24 !!AR 81 11.4 10.8 11.2 10.2 11.5 9.8 10.5 10.0 10.7
15 APR 81 8.3 8.5 9.2 7.3 9.7 9.1 9.1 8.0 8.6
12 NAY 81 8.3 7.8 7.7 6.6 9.0 7.5 9.1 7.3 7.9
9'JUN 81 5.6 5.5 6.5 4.2 7.6 5.8 6.5 6.0 6.0

15 JUL 81 6.1 5.2 7.2 4.5 9.1 5.3 6.4 4.5 6.0
12 AUG 81 5.9 7.2 6.3 5.2 5.3 3.8 5.5 4.4 5.5
MEAN 8.3 8.5 8.7 7.8 8.8 7.9 9.0 8.1 8.4

.

I

- - _ _ - - - - -



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

|

|

l

1
r

TABLE 3-30 (CONT.)

'
.

Salinity (ppt) ;

STATION

DATE CDCD CDCN FKRD FKRN DBCD DBCN OYCD OYCN MEAN
_________ _________ _________ _________ _________ _________ _________ _________ _________ _________

16 SEP 80 15.0 24.2 27.0 27.7 28.0 27.4 26.6 27.3 25.4
14 OCT 80 22.0 22.2 24.9 25.7 26.2 26.0 23.9 24.8 24.5

,

19 NOV 80 23.5 22.7 26.6 26.0 27.3 26.5 26.5 25.7 25.6
10 DEC 80 22.4 18.5 25.0 25.5 26.8 27.2 24.4 24.5 24.3

23.8 25.1 22.1--- -- 22.2 17.5 -- --14 JAN 81
12 TEB 81 22.0 23.0 25.3 25.8 27.5 28.0 24.5 25.8 25.2
24 MAR 81 22.4 14.9 23.4 21.0 25.0 25.1 23.3 23.0 22.3
15 APR 81 21.1 20.3 22.2 22.3 22.1 23.4 24.0 22.0 22.2
12 MAY 81 18.4 20.3 22.9 22.8 23.8 24.1 22.0 22.7 22.1
9 JUN 81 20.3 16.7 24.9 25.1 25.5 25.9 24.5 24.3 23.4

15 JUL 81 19.8 18.5 22.1 23.2 23.0 23.9 22.0 22.9 21.9
! 12 AUG 81 19.0 16.7 28.0 22.9 23.0 23.8 22.7 22.8 22.4
: MEAN 20.5 19.8 24.6 23.8 25.3 25.6 24.0 24.2 23.5

i

s

i

|

| - _ _ ._. - -_.
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TABLE 3-30 (CONT.)

pil

STATI0f!

DATE CDCD C0Cil FKRD FKRN DBCD DBCN OYC0 OYCN

_________ _________ _________ _________ _________ _________ _________ _________ _________

16 SEP 80 7.7 7.5 7.7 7.6 7.8 7.8 7.7 7.6
14 OCT 80 7.9 8.3 8.1 8.0 8.0 8.1 8.0 7.9
19 f!0V 80 7.9 7.8 7.9 7.9 8.0 7.9 7.9 7.8
10 DEC 80 7.8 7.8 7.8 7.9 7.9 7.9 7.9 7.8

7.9 7.914 JAft 81 -- -- 7.9 7.5 __ --

12 FEB 81 7.9 7.9 8.2 8.0 8.1 8.1 8.2 8.0
24 MAR 81 8.1 8.0 8.2 8.0 8.2 8.1 8.1 8.2 ,

15 APR 81 7.9 7.8 8.1 8.0 8.4 8.3 8.2 8.0 |
12 MAY 81 7.9 7.9 8.1 7.9 8.1 8.0 8.0 7.9 1

I
9 Juil 81 7.8 7.7 8.1 7.9 8.3 8.1 8.0 7.9

15 JUL 81 8.3 8.0 8.2 7.9 8.3 8.3 8.1 8.0
12 AUG 81 8.0 8.0 8.0 8.0 8.0 7.9 8.0 7.9

MEAti 7.9 7.9 8.0 7.9 8.1 8.0 8.0 7.9

_ _ _ _ _ _ _ _ _ _ _



_

|

t TABLE 3-31 BOTTOM WATER @ALITY MEASUREMENTS ASSOCIATED WITil BARNEGAT BAY OTTER TRAWL
| SAMPLING, SEPTEMBER 1980 - AUGUST 1981

1 Tenperature (C)

STATION

DATE CDCD CDCN FKRD FKRN DBCD DBCN OYCD OYCN MEAN
--------- --------- --------- --- ..... .......-- --------- --------- --- ..... --------- ---------

9.SEP 80 23.0 24.2 23.9 24.1 23.1 23.5 28.5 29.3 24.9i

7 OCT 80 16.3 16.6 16.6 16.9 16.8 15.7 22.2 22.3 17.9
5 NOV 80 9.6 9.8 10.4 10.1 9.3 9.0 15.4 14.2 11.0
4 DEC 80 0.2 2.2 0.9 2.4 1.1 2.4 10.5 8.3 3.5 l#

7 JAN 81 -- -- -0.1 -0.6 -- -- 1.4 4.8 1.3
'4 FEB 81 2.0 2.0 -0.6 0.3 -1.0 0.5 4.0 4.2 1.4
3 MAR 81 4.6 4.8 5.9 6.3 5.0 5.7 9.7 9.7 6.5
7 APR 81 12.1 10.9 14.2 12.0 11.6 11.7 16.7 15.1 13.0
5 MAY 81 14.8 15.0 15.1 14.4 15.9 14.8 14.4 14.8 14.9
3 JUN 81 19.5 20.3 19.8 21.7 19.5 20.0 24.9 24.3 21.2
8 JUL 81 25.7 26.4 26.7 26.0 26.9 27.2 30.8 30.6 27.5
5 AUG 81 25.9 26.1 26.1 25.6 26.8 25.6 29.8 27.9 26.7
MEAN 14.0 14.4 13.2 13.3 14.1 14.2 17.3 17.1 14.7

Note: -- indicates measurenent not taken.

:
!

|

,

|
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TABLE 3-31 (CONT.)

Dissolved Oxygen (mg/1)

STATION

DATE CDCD CDCN FKRD FKRN DBCD DBCN OYCD OYCN MEAN
_________ _________ _________ _________ _________. _________ _________ _________ _________ _________

k

9 SEP 80 5.6 6.0 5.4 6.1 6.1 7.4 5.0 5.1 5.8
7 OCT 80 7.0 7.4 7.7 6.9 7.9 6.9 7.4 6.7 7.2 :

'

5 NOV 80 8.6 8.5 8.9 8.2 9.2 9.0 8.5 8.4 8.7
4 DEC 80 11.1 11.4 10.5 10.9 10.9 11.0 9.9 10.4 10.8
7 JAN 81 -- -- 12.4 10.8 -- -- 12.4 11.3 11.7

; 4 FEB 81 9.9 10.1 10.6 12.8 11.0 13.8 10.4 12.3 11.3 ,

'3 MAR 81 9.9 10.3 9.5 9.9 9.7 10.3 10.1 9.9 9.9
7 APR 81 8.3 11.1 7.6 9.3 10.5 10.3 9.4 8.9 9.4
5 MAY 81 6.9 7.7 7.5 7.8 7.1 6.8 7.3 8.4 7.4
3 JUN 81 6.3 7.8 6.6 6.8 5.9 6.4 5.9 6.4 6.5
8 JUL 81 5.7 5.8 7.5 4.6 6.6 6.1 6.2 5.0 5.9
5 AUG 81 6.2 7.1 6.0 6.7 7.6 7.0 6.6 5.7 6.6
MEAN 7.8 8.4 8.3 8.4 8.4 8.6 8.3 8.2 8.3

.

4

i
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TABLE 3-31 (CONT.)

!

: Salinity (ppt)
!

STATION,

DATE CDCD CDCN FKRD FKRN DB CD DBCN OYCD OYCN HEAN
_________ _________ _________ _________ _________ _________ _________ _________ _________ _________

9 SEP 80 22.1 23.8 24.4 25.0 25.4 25.1 24.1 24.8 24.3
7 OCT 80 24.5 25.6 26.3 26.5 27.0 30.6 25.8 26.1 26.5
5 NOV 80 25.9 24.4 26.6 27.5 26.9 27.1 25.2 26.5 26.2
4 DEC 80 20.2 18.5 23.6 24.0 26.0 26.8 22.1 23.6 23.1

25.5 23.1 25.3-- -- 25.6 27.0 -- --7 JAN 81
4 FEB 81 20.4 23.1 25.3 26.3 27.6 27.1 25.3 26.0 25.1
3 MAR 81 22.6 20.3 24.1 23.2 26.5 26.5 22.8 24.5 23.8
7 APR 81 22.4 23.2 22.9 24.0 23.0 23.6 22.8 22.7 23.12

5 MAY 81 22.6 22.3 23.3 24.4 23.8 24.2 26.1 22.4 23.6'

3 JUN 81 20.3 21.6 23.0 23.8 25.0 24.7 22.4 23.2 23.0
8 JUL 81 21.6 22.2 22.6 24.3 24.1 24.2 22.4 22.5 23.0
5 AUG 81 22.3 21.1 23.9 24.0 24.7 24.8 24.0 24.1 23.6
MEAN 22.2 22.4 24.3 25.0 25.4 25.9 24.0 24.1 24.2 '

|

i

|
.



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

TABLE 3-31 (CONT.)

pil '

i

L

STATION
i

DATE CDCD CDCN FKRD FKRN DBCD DBCN OYCD OYCN
_________ _________ _________ _________ _________ _________ _________ _________ _________

9 SEP 80 7.7 7.8 7.9 7.9 7.9 8.0 7.8 7.8
7 OCT 80 7.9 8.0 8.0 8.1 8.1 7.9 8.0 8.0 i

5 fl0V 80 7.8 7.9 7.9 7.9 7.8 7.9 7.8 7.8
4 DEC 80 7.5 7.7 7.9 7.9 7.9 8.0 7.8 7.8 *

8.0 7.9 I-- -- 8.2 8.2 -- --7 JAN 81
4 FEB 81 7.9 7.9 8.1 7.9 8.0 8.1 8.1 8.1
3 MAR 81 8.0 8.1 8.1 8.0 8.1 8.2 8.5 8.1 ;

7 APR 81 7.8 8.1 7.9 8.1 8.2 8.2 8.0 8.0
5 MAY 81 8.2 8.0 8.3 8.2 8.1 8.1 8.1 8.0 ;

3 JUN 81 7.8 8.0 8.0 7.9 7.8 7.8 7.8 7.9
8 JUL 81 8.1 8.1 8.2 8.2 8.2 8.3 8.1 8.0
5 AUG 81 8.1 8.1 8.1 8.1 8.1 8.2 8.1 8.0
MEAN 7.9 8.0 8.0 8.0 8.0 8.0 8.0 7.9

t

i

k
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TABLE 3-32 GENERAL LINEAR MODEL RESULTS (MULTIPLE REGRESSION) FOR FIELD-FISHERIES
CATCllES RELATIVE TO VARIOUS PLANT-0PERATIONAL, METEOROLOGICAL, AND WATER
QUALITY PARAMETERS FOR SEPTEMBER 1975 - AUGUST 1981

Species Gear Season r- N Variable 1 Variable 2 Variable 3

Anchoa nitchilli Trawl Fall 0.05 181 Ambient -- --

Trawl Spring 0.01 226 -- -- --

Trawl Summer 0.01 292 -- -- --

Trawl Wi nter 0.04 285 Ambient Total flow --

Cynoscion regalis Trawl Fall 0.11 100 Total flow Ai r tenp. DO

Trawl Spring 0.02 147 -- -- --

Trawl Summer 0.04 242 Ai r temp. -- --

Trawl Winter 0.01 210 -- -- --

Paralichthys dentatus Trawl Fall 0.08 100 -- -- --

Trawl Spring 0.05 175 -- -- --

Trawl Sumner 0.03 255 -- -- --

Trawl Wi nter 0.01 216 -- -- --

Callinectes sapidus Trawl Fall 0.04 181 -- -- --

Trawl Spring 0.04 222 Wind Speed -- --

Trawl Summer 0.06 258 Temp. -- --

Trawl Wi nter 0.07 278 Temp. Wi nds --

"Crangon septenspinosa 12.2-m seine Fall 0.11 177 Tenp. Delta-T Heat rejection
12.2-m seine Spring 0.22 191 Delta-T lhat rejection Tenp.
12.2-m seine Winter 0.01 306 -- -- --

|- Note: Anbient = ambient water te,perature; Total flow = total cooling water and dilution flow;
D0 = dissolved oxygen; sal = salinity; Temp = intake tenperature measured with sample collection.
Variables are arranged } eft to right in decreasing order of importance; only those significant
(a = 0.05) are shown; r = coefficient of determination
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TABLE 3-32 (CONT.)

Species Gear Season r N Variable 1 Variable 2 Variable 3

Syngnathus fuscus 12.2-m seine Fall 0.02 178 -- -- --

12.2-m seine Spring 0.06 193 Ambient Sal
12.2-m seine Winter 0.02 3 04 -- -. --

Menidia menidia 12.2-m seine Fall 0.03 178 Wind speed -- --

12.2-m seine Summer 0.04 243 Ambient -- --

12.2-m seine Winter 0.05 304 Ambient Winds --

|

Pseudopleuronectes americanus Trawl Spring 0.16 193 Heat rej. Delta-T 00
Trawl Winter 0.004 273 -- -- --

12.2-m seine Spring 0.04 191 -- -- --

12.2-m seine Winter 0.02 304 -- -- --

45.7-m seine - Spring 0.13 156 Delta-T Heat rejection Ambient
45.7-m seine Winter 0.01 236 -- -- --

Pomatomas saltatrix 45.7-m seine Fall 0.04 110 -- -- --

45.74n seine Spring 0.17 156 Tenp. Delta-T that rejection

45.7-m seine Sunner 0.06 186 Temp. -- --

45.7-m seine Winter 0.02 238 Temp. -- --

|
|

1
.

.
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TABLE 3.33' RELATIVE RAffKING OF Afttt0AL CATCH PER UNIT EFFORT OF 23 SELECTED FISH SPECIES AT
FOUR STATIONS IN WESTERN BARNECAT BAY

ForliedRiver~ ~ -

* NOV 66 NOV 67 NOV 68 NOV 69 NOV 75 NOV 16 NOV 77 NOV 18 NOV 79 NOV PO

TO 10 TO fo TO TO TO 10 10 10

OCT 67 OCT 68 OCT 69 OCT 70 OCT 76 OCT 77 OCT 78 OCT 79 OCI 80 OCT al

Alosa aestivalls 7.5 20.5 10.0 6.0 19.0 19.5 19.5 19.0 19.5 20.5

Anchoa altchtllt .3.0 2.0 2.0 2.0 2.0 1.0 2.0 2.0 3.0 3.0'

Tpiltes quadracus 1.0 3.0 4.0 4.0 8.5 8.0 5.0 3.0 2.0 5.0

Ratrdiella chrysura ~
4.0 5.0 3.0 3.0 12.0 19.5 13.5 12.0 19.5 15.5

Brevoortia tyrannus 19.5 20.5 17.5 18.5 19.0 19.5 19.5 19.0 19.5 20.5

Caranx h3 m 19.5 17.0 11.0 13.0 19.0 19.5 11.0 19.0 19.5 12.5

Cynoscion regalls 19.5_ 15.5 21.0 22.0 19.0 14.5 13.5 12.0 14.5 9.0

~ 9.5 - 12.0 17.5 te.5 i 2.0 6.5 19.5 i2.0 i?.5 7.o
1Cyprinodon variegatus
19.5 ' 6.0 12.0 10.0 19.0 19.5 19.5 19.0 14.5 15.5

fundulus diaphanus
'

9.o 7.0 9.0 7.0 3.0 4.0 7.0 5.0 9.0 2.0
fundulus heteroclitus
Tuiirf5fis E_jalis 14.0 14.0 21.0 9.0 12.0 12.5 19.5 9.0 12.5 11.0

lelostiFus xintTurus 19.5 20.5 21.0 22.0 4.0 6.5 19.5 19.0 19.5 20.5'y

FuglIWfialus 19.5 20.5 21.0 18.5 12.0 10.0 19.5 19.0 11.0 6.0

Fau fT curema 14.0 20.5 13.5 18.5 8.5 10.0 13.5 19.0 19.5 20.5

Menidia menidia 2.0 1.0 1.0 1.0 1.0 2.0 1.0 1.0 1.0 1.0

MeiiticTrrfidilixatilis 14.0 15.5 - 16.0 14.5 6.5 19.5 13.5 19.0 19.5 15.5

11.5 12.0 15.0 14.5 19.0 12.5 8.0 8.0 10.0 8.0
Ogsanus tau
Pomatomus saltatrix 10.0 12.0 13.5 12.0 19.0 10.0 3.0 1.0 7.5 10.0

Psiu~do51Furonectes americanus 7.5 10.0 8.0 .16.0 6.5 3.0 6.0 6.0 4.0 20.5

Spf oeroldes maculatus 5.0 8.0 6.0 11.0 19.0 19.5 9.5 12.0 19.5 20.5

5trongylura marina 11.5 9.0 7.0 8.0 12.0 19.5 9.5 12.0 6.0 12.5

$yngnathusfuscus 6.0 4.0 5.0 5.0 5.0 5.0 4.0 4.0 5.0 4.0

Trachinotus 3 fcatus 19.5 20.5 21.0 22.0 19.0 14.5 19.5 19.0 7.5 15.5

..
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TABLE 3-33 (CONT.)
-

Dyster Creek

NOV 66 NOV 67 NOV 68 NOV 69 NOV 15 NOV 76 NOV 17 NOV 78 NOV 19 MOV 80 '

TO 10 TO TO To TO 10 TO 10 10

OCT 67 PCT 68 OCT 69 OCT 70 9CT 76 0CT 77 DCT 78 OCT 79 DCT 80 DCI 81

Alosa aestivalls 14.0 19.0 10.0 11.0 22.0 17.0 18.5 18.5 15.0 20.5

Anchoa altchtlli 4.0 3.0 2.0 6.0 1.0 2.0 2.0 2.0 9.0 2.0

apeltes quadracus 3.0 2.0 3.0 14.0 5.0 17.0 4.0 5.0 2.0 3..o

Bairdic.11a chrysura 5.0 10.0 4.0 7. 0 17.5 17.0 18.5 18.5 20.5 12.$
Brevoortia tyrannus 22.0 19.0 17.0 9.5 17.5 17.0 12.0 18.5 6.0 20.5
Caranx h]]pos 15.0 11.5 13.0 16.0 4.0 17.0 9.5 18.5 15.0 12.0

Cynoscion regalls 22.0 19.0 20.5 21.0 17.5 17.0 18.5 18.5 20.5 20.5

Ejprinodon varT[5atus 18.5 19.0 20.5 8.0 12.5 17.0 7.0 6.0 5.0 6.0
FundUlus diaphanus -- 18.5 7.5 11.0 3.0 17.5 17.0 9.5 18.5 15.0 16.0

TLndslus Keieroclitus 9.0 5.0 5.0 2.0 6.0 4.0 ' 5.0 4.0 4.0 4.5

TUUddlUs EU alis 12.0 19.0 20.5 4.0 17.5 17.0 18.5 18.5 10.0 4.5
Eclost nmui-]x~aniEurus 16.5 19.0 20.5 21.0 8.0 10.0 18.5 12.5 20.5 20.5

RUgil (ephalus 16.5 19.0 20.5 21.0 22.0 17.0 I? 5 12.5 3.0 9.0

RuJff curema 20.0 19.0 15.5 21.0 10.5 7.0 18.S 10.0 15.0 20.5
Mentdla renidia 1.0 1.0 1.0 1.0 2.0 1.0 1.0 1.0 1.0 1.0
HenITcTrrTus saxattlis 8.0 9.0 9.0 12.0 10.5 17.0 1-1. 5 18.5 20.5 20.5

Opsanus tau 10.0 11.5 12.0 13.0 7.0 8.5 6.0 8.0 20.5 10.0
Pomatomus saltatrix 13.0 14.0 15.5 18.0 17.5 6.0 18.5 18.5 11.0 14.0
Escudopleuronectes americanus 6.0 6.0 7.0 15.0 22.0 3.0 12.0 10.0 12.0 12.0

}phoeroidesmacETitus 2.0 4.0 8.0 17.0 14.0 17.0 18.5 18.5 20.5 16.0
5trongylura marina 11.0 13.0 14.0 5.0 3.0 5.0 12.0 3.0 7.5 8.0
J ngnatEUs fuscus 7.0 7.5 6.0 9.5 12.5 8.5 8.0 7.0 15.0 1.0$

-

' Trachinotus Tiicitus 22.0 19.0 20.5 21.0 9.0 17.0 3.0 10.0 7.5 16.0

i

I
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TABLE 3-33 (CONT.)
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Cerfar Creek

NOV 66 NOV 67 NOV 68 NOV 69 NOV 75 NOV 76 NOV 77 NOV 78 NOV 79 NOV 80

TO 10 10 TO TO 10 TO 10 to 10

OCT 67 OCT 68 OCT 69 OCT 70 OCT 16 0CT 77 OCT 78 OCT 79 OCT 80 OCT 81

Alosa aestivalls 20.5 14.0 19.0 12.0 18.0 17.0 16.5 16.5 18.5 19.0

Anchoa mitchtlli 4.0 3.0 2.0 2.0 2.0 2.0 2.0 3.0 5.0 2.0
Ap3 Ies quadracus 3.0 2.0 4.0 3.0 6.5 6.0 4.5 2.0 2.0 3.0
lialrdiella chrysura 8.0 19.5 3.0 7.0 18.0 17.0 16.5 16.5 18.5 19.0

lirevoortia tyrannus 20.5 11.5 19.0 20.5 18.0 17.0 16.5 16.5 18.5 19.0
Caranx ETppos 16.0 14.0 14.0 16.0 18.0 17.0 16.5 16.5 18.5 11.5

Cynoscion regalls 20.5 19.5 19.0 20.5 6.5 17.0 16.5 16.5 18.5 10.0

_Crypinodon variegatus 15.0 11.5 13.0 13.5 18.0 17.0 9.0 16.5 9.0 B.5
.

Fundulus diaphanus 13.0 4.0 5.0 10.0 18.0 17.0 7.0 5.0 13.0 19.0

T'untTulus heterocittus 5.0 5.0 8.0 4.0 3.0 5.0 3.0 6.0 6.0 5.5
u

fundulus riajalis 6.0 19.5 19.0 8.0 8.5 17.0 16.5 16.5 18.5 4.0
lelostomus xanthurus 20.5 19.5 19.0 20.5 10.0 8.5 16.5 16.5 18.5 13.5

Mujfl cephalus 20.5 19.5 19.0 20.5 18.0 17.0 16.5 16.5 11.0 19.0
MugIT curema 14.0 19.5 19.0 16.0 18.0 8.5 16.5 16.5 3.0 19.0

Menidia menTdfa 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

hentictrrhus saxatills 12.0 19.5 19.0 20.5 11.5 17.0 16.5 16.5 It;.5 13.5
11.0 8.0 7.0 10.0 4.0 17.0 16.5 8.0 11.0 19.0Op_sanus tau .

17.0 10.0 12.0 16.0 18.0 8.5 8.0 16.5 1.0 8.5Pomatomus saltatrix
Pseudopleuronectes americanus 10.0 6.0 9.0 10.0 8.5 4.0 6.0 9.0 11.0 11.5
YpWrolifes nacuTatus 2.0 14.0 10.0 13.5 18.0 17.0 16.5 16.5 18.5 19.0

3 F M {rj marina 9.0 9.0 11.0 6.0 11.5 8.5 16.5 7. 0 8.0 5.51
Syngnathus fuscus 7.0 7. 0 6.0 5. 0 5. 0 3.0 4.5 4.0 4.0 1. 0

Trachinotus7alcatus 20.5 19.5 19.0 20.5 18.0 17.0 16.5 16.5 18.5 19.0

i
r
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TABLE 3-33 (CONT.)

Double Creek

NOV 66 NOV 67 NOV 68 NOV 69 NOV 75 NOV 76 fiOV 71 NOV 78 NOV 79 fl0V 80

TO TO 10 10 TO 10 TO 10 !O TO

OCT 67 OCT 68 OCT 69 OCT 70 OCT 76 0CT 77 OCT 78 OCI 79 OCT 80 DCi 81

Alosa aestivalts 20.0 19.5 16.5 19.0 19.0 16.5 18.5 12.0 19.0 20.5

AnchoaTitchillt 9.0 5.0 11.0 19.0 2.0 7.5 8.0 6.0 2.0 3.0

fpliesquadracus 2.0 2.0 2.0 2.0 5.0 6.0 2.0 2.0 3.0 4.0
Hairdiella chrysura 4.0 11.0 9.5 7.0 19.0 16.5 18.5 18.5 19.0 20.5
lirevoortia tyrannus 20.0 19.5 20.5 19.0 19.0 16.5 18.5 18.5 19.0 20.5

C~arann hTFros 16.0 13.5 8.0 19.0 9.0 16.5 18.5 18.5 19.0 16.0~

Cynoscion rm alls 20.0 19.5 20.5 19.0 19.0 16.5 18.5 18.5 19.0 13.0

typrinodon varIE atus 15.0 15.0 20.5 14.0 8.0 16.5 9.5 12.0 5.0 5.0
Fundulus diapFanus 12.0 7.0 14.5 13.0 19.0 16.5 7.0 18.5 12.0 20.5

Fundulus Fieteroclitus 6.0 3.0 6.0 6.0 4.0 3.0 4.0 3.0 4.0 2.0

Tuiidiiliis maJilis 5.0 e.0 16.5 9.0 12.0 2.0 5.0 10.0 10.0 8.0
leiostomus driOIurus 20.0 19.5 20.5 19.0 3.0 16.5 18.5 12.0 19.0 16.0
Ku flWplialus 20.0 19.5 14.5 19.0 19.0 16.5 18.5 18.5 6.0 7.0
Hu,IT curema 11. . 19.5 12.5 19.0 12.0 5.0 18.5 8.5 14.0 20.5

fienidia mentdla 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

henticirrhus saxatills 11.0 19.5 9.5 11.0 19.0 16.5 18.5 18.5 19.0 16.0

O sanus tau 12.0 12.C 20.5 8.0 12.0 16.5 12.0 18.5 13.0 11.5y
Pmiatomus saltatrix 20.0 10,0 12.5 12.0 12.0 7.5 9.5 7.0 8.5 9.0
Pseudopleuronectes americanus 8.0 4.0 3.0 10.0 7.0 9.0 18.5 5.0 8.5 11.5

5fEoldes maculatus 3.0 13.5 5.0 4.0 19.0 16.5 6.0 18.5 19.0 14.0

5trongylura marina 10.0 9.0 7.0 5.0 12.0 16.5 12.0 8.5 11.0 10.0

Syngnathus fuscus 7.0 6.0 4.0 3.0 6.0 4.0 3.0 4.0 1.0 6.0
Tiiiclitnotus Tiicitus 20.0 19.5 20.5 19.0 19.0 16.5 12.0 18.5 19.0 20.5-

.
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4. IMPINGEMENT OF FISH AND MACR 0 INVERTEBRATES l
0N THE INTAKE SCREENS I

I

4.1 RESULTS

4.1.1 General Species Conposition and Abundance

Impingenent ecliections from September 1980 through August 1981 yielded
111 species of fish, invertebrates, and reptiles. Of the total species
composition, 82 species were finfish, 27 species were invertebrates, and
2 were reptiles. Six species constituted 95 percent of the total annual
nu,erical catch from the vertical traveling screens (Table 4-1). The
total annual (sanpling) catch of all species collected during the study
period was 648,777 specimens; of this total catch 59,498 were fish (9.2
percent) , 589,273 were invertebrates (90.8 percent), and 6 were reptiles
(<0.1 percent).

The total weight of all specinens collected during the study period was
3,848.2 kilograms. Of this total,1,073.5 kilograns (28 percent) were
fish weight, 2,772.7 (72 percent) invertebrate weight, and 2.0 (<1 per-
ced) reptile weight. Fifteen taxa accounted for more than 95 percent of
the total weight of the annual catch (Table 4-2).

The seasonal distribution of estimated weekly nunbers and weight of
organisms inpinged is illustrated in Figures 4-1 and 4-2. The period
of naximun numerical abundance was binodal--the first peak ranged from
mid-November to nid-January followed by another that ranged fron mid-
March to mid-May. The peak weekly estinate of 1,152,390 individuals
occurred during the second week of April. The weekly weight estilaates
also were binodal--an isolated peak in November and a large peak in June,
July, and August. The period of greatest estimated weight inpinged
(8,576.1 kg) occurred during the third week of July.

The day-night distribution of organisms collected from the traveling
screens is presented in Table 4-3. Most organisms were nore abundant
in night sanpies. The total annual night catch of 544,442 organisms
repre'sented 83.9 percent of the overall catch. Of those organisms most
abundant.in inpingenent samples at night, the striped searobin exhibited
the greatest difference in nunbers caught during the day (9.6 percent)
and night (90.4 percent). The smallnouth flounder yielded the greatest
difference in weight between day and night catches (7.4 and 92.6 percent,
respectively). Relatively few organisms were nore abundant in the day
catches. Of these, the butterfish showed the greatest tendency to appear
in day collections (67 percent by nonber, 43 percent by weight).

4.1.2 Occurrence and Abundance of Key Species

The U.S. Nuclear Regulatory Connission has defined 11 fish species and 2
invertebrate species as " Key Species" of finfish and shellfish (U.S. NRC
1978). The species so designated are: sunner flounder, winter flounder,
Atlantic menhaden, Atlantic silverside, bay anchovy, bluefish, weakfish,
striped bass, northern pipefish, northern puffer, northern kingfish, blue
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crab, and sand shrimp. All of the 11 defined key fish species, except
striped bass, were collected from the OCNGS screens; both key inverte-
brate species were collected. The 10 key fish species accounted for 59.2
percent of the fish collected from the traveling screens. The two key
invertebrate species accounted for 92.9 percent of the invertebrate catch
by number and 89.7 percent of the catch by weight.

The abundance of each of the key species is described below; addition-
ally, naked goby (Gobiosoma bosci) and smallnouth flounder (Etropus
microstomus) abundances are described because of these species' abundance
on the screens (>13 and 6 percent of the total fish catch, respectively).
In the following discussion of key species, reference is made to weekly
ef tinates of abundance for both numbers and veight (Tables 4-4 and 4-5,
respectively). The " annual estinates" presented in Table 4-6 are not
true annual estinates but rather are estinates for the 11.5-month period
during which OCNGS operated.

In the presentations to follow, the use of the terms " collected" and
" sampled" (and variants) refer to those specinens actually obtained in
weekly 24-hour samples from the OCMGS screens. When referring to the
weekly or annual projected inpingenent catches, the terms "estinate" or
" estimated" are used.

4.1.2.1 Atlantic Silverside (Menidia nenidia)

Atlantic silverside was the nost abundant fish species collected from the
OCNGS screens; 19,000 specimens accounted for 32 percent of the total
fish catch (2.9 percent of the total organism catch). Atlantic silver-
side ranked third in fish veight with 107.7 kilograns, accounting for 10
percent of the total fish catch (2.8 percent of the total organisn
catch). The annual estimate of the number impinged for this species was
268,961 and the total estimated weight was 1,519 kilograns (Table 4-6).
The period of naxinun abundance ranged fron late October through mid-
April with the peak estinate of weekly abundance occurring during the
second veek of fiovember (102,425 individuals). The period of ninimun
estinated weekly abundance occurred during the warmer part of the year
fron July through nid-October. The peak weekly estimate of impinged
weight was 551 kilograns which occurred during the second week of
November. Approximately 75 percent of the total silverside catch by
ntober and weight occurred during night collections (Table 4-3).

4.1.2.2 Naked Goby (Gobiosoma bosci)

The naked goby was the second nost abundant fish species collected from
the screens--7,911 specinens constituted 13.3 percent of the total fish
catch and 1.2 percent of the total screen catch (Table 4-1). Naked goby
ranked 24th in terms of fish weight--4.1 kilograns conprised 0.4 percent
of the total fish catch (0.1 percent of the total organism catch). Pee''
weekly estinated nunerical catch occurred from late October 1980 through
nid-January 1981 with the greatest estimated catch (65,868 individuals)
occurring the third week of November 1980 (Table 4-4).

.

The greatest estinated weekly weight inpinged (27.1 kg) occurred during
the sane week (Table 4-5). The estinated annual catch of naked goby was
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j 105,378 individuals weighing 54.7 kilograms (Table 4-6). Night catches
accounted for only 36 percent of the total catch by number (47 percent by
weight, Table 4-3).

4.1.2.3 Northern Pipefish (Syngnathus fuscus) |
|The third nost abundant fish species collected was the northern pipefish '

with 5,659 specinens accounting for 9.5 percent of the total fish catch
on the screens (0.9 percent of the total organism catch) (Table 4-1). ,

Northern pipefish accounted for 1.4 percent of the annual fish weight !
catch (0.4 percent of the total organisn weight); 15.4 kilograms were )
collected during the study year. Annual estimated abundance for this
species was 92,602 individuals; the total annual estimated weight was
255.3 kilograns (Table 4-6). Species occurrence was greatest between
1 ate October and mid-December and again from mid-March through mid-July;
peak estimated abundance occurred the third week of November when 18,843
individuals were estinated to have been impinged on the screens. The
estimated weekly abundance was low throughout the rest of the study year.
Estimated weight distribution throughout the year for pipefish was simi-
lar to the numerical distribution, with the peak estimated catch of 40.5
kilograms occurring during the second week of November. Night catches of
this species accounted for 63.7 percent of the overall numerical catch
and 69.4 percent of the weight.

4.1.2.4 Smallmouth Flounder (Etrocus microstomus)

Smallmouth flounder was the fourth most abundant fish species collected
on the traveling screens--3,806 individuals composed 6.4 percent of the
fish collected and 0.6 of the total organisms collected (Table 4-1).
Smallmouth flounder were the sixth most abundant fish by weight--23 kilo-
grams comprised 2.1 percent of the weight of impinged fish (0.6 percent
of the weight of all organisms collected fron the screens). The esti-
mated annual catch of smallmouth flounder was 54,243 individuals weighing
325.5 kilograms (Table 4-6). The period of peak estinated smallmouth
flounder occurred from nid-October through nid-December 1980. The great-
est estinated abundance of 44,040 individuals occurred during the third
week of November (Table 4-4). Likewise, maximum estimated weight (253.4
kg) occurred during the same week (Table 4-5). Night catches of snall-
mouth flounder accounted for 89.6 percent of the total numerical catch of
this species and 92.6 percent of the total weight of this species (Table
4-3).

4.1.2.5 Bay Anchovy (Anchoa nitchilli)

The bay anchovy was the fifth nost abundant fish species collected from
the screens--3,559 specinens constituted 6.0 percent of the total fish
catch (0.5 percent of the total screen catch) (Table 4-1). Bay anchovy
ranked 16th in terns of fish weight (0.7 percent of the fish catch; 0.2
percent of the total catch). The annual estinate of number impinged for
this species was 76,994; the total estimated weight was 202.1 kilograns.
Two periods of naxinun anchovy i undance occurred. One period extended
from September through mid-Decent er 1980; the other extended fron nid-
June throrgh mid-August 1981 and accounted for more fish than the earlier
peak. Maximun estinated weekly abundece for this species was 22,932
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specinens during mid-July. The period of ninimum estimated weekly
abundance occurred from January through March 1981. The peak weekly
estinated weight of 65.6 kilograns occurred in mid-July. Night catches
accounted for 74.6 percent of the annual anchovy catch by number; 87.7
percent of the total weight catch occurred at night.

4.1.2.6 Winter Flounder (Pseudopleuronectes americanus)

Winter flounder was the sixth most abundant species of fish collected
from the OCMGS traveling screens. A total of 2,931 specimens accounted
for 4.9 percent of the total fish catch (0.5 percent of the total organ-
i sm catch) (Table 4-1). Although sixth in numerical abundance, the
relatively greater size attained by winter flounder resulted in its
ranking first in fish weight; 507.2 kilograns composed 47.2 percent of

~ the total fish catch (13.2 percent of the total organism catch by weight)
~ (Tabl e 4-2) . Total estimated impingenent for this species was 48,511
individuals weighing 8,644.5 kilograms (Table 4-6). The period of
maximun estimated weekly abundanca for this species extendec from early
November through February (Tables 4-4 and 4-5). The peak occurred in
the third week of November when 14,702 individuals were estinated to
have been impinged. The distribution of estimated weekly winter flounder
weight icpinged by OCNGS screens roughly paralleled numerical distribu-
tion. The peak weekly weight estinate of 2,281.2 kilograms occurred
during the third week in November. No winter flounder were collected
from September through mid-October or during the interval from late July
through August 1931. Low catches occurred during the remainder of the
study period with the exception of a minor peak f ron mid-June through
mid-July 1981. Night collections accounted for 82.8 percent of the total
nmerical catch for this species; 81.0 percent of the weight collected
was accounted for by night collections (Table 4-3).

4.1.2.7 Weakfish (Cynoscion regalis)

Weakfish was the ninth nost numerically abundant fish species collected
from the screens with 1,596 specimens accounting for 2.7 percent of the
annual fish catch (0.2 percent of the total organism catch) (Table 4-1).
Weakfish accounted for 1.8 percent of the total fish weight collected
(0.5 percent of the total organism catch) and were the eighth highest
contributor to fish bionass (Table 4-2). Annual estimated abundance for
this species was 37,401 individuals; the estimated annual weight of weak-
fish was 339.6 kilograns. The occurrence of this species on the screens
was binodal--the first peak extended fron early September through nid-
November 1980; the second peak extended fron late June through nid-August
1981. The maximun weekly estimate occurred during the second period
when 8,316 individuals were collected in late July 1981. No weakfish
were inpinged from late November through early "ay (Table 4-4). Maxinun
weekly estinated weight occurred during the second week of November
when 152.7 kilograms, or approxinately half of the annual estimate, was
impinged (Table 4-5). Night catches accounted for 81.9 percent of the
total weakfish catch by number; 44.5 percent of weakfish weight was
collected at night.
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4.1.2.8 Atlantic Menhaden (Brevoortia tyrannus)

The 756 specimens of Atlantic nenhaden collected from the traveling
screens accounted for 1.3 percent of the total fish caught (0.1 percent
of the total organism catch) (Table 4-1) and 3.3 percent of the total
fish weight collected. It ranked 12th in abundance among finfish. The
total weight for the study year was 35 kilograns (0.9 percent of the
total organism catch) (Table 4-2). The annual estimated impingement
abundance of nenhaden was 12,005 individuals weighing 500.2 kilograns
(Table 4-6) . The period of maximum estinated abundance ranged from mid-
October through mid-flovember with a peak estimated weekly abundance of
2,494 individuals (146.4 kg) in mid-flovember. A lesser period of abun-
dance occurred from early July through the second week of August.
Mininun estimated weekly abundance occurred from mid-December 1980
through June 1981 (Table 4-4). Night collections accounted for 67.1 per-
cent of the total Atlantic nenhaden catch and 60.1 percent of the total
weight.

4.1.2.9 Sumner Flounder (Paralichthys dentatus)
,

Summer flounder ranked 15th in impingenent abundance with 606 specinens
accounting for 1.0 percent of total fish caught (0.1 percent of the total
organisn catch from the screens). Total sunner flounder collected ranked
second in fish weight; 112.6 kilograms constituted 10.5 percent of the

! total fish catch (2.9 percent of the total organism catch). The annual
estinated inpingerent abundance for this species was 8,228 individuals
weighing 1,532.7 kilograms (Table 4-6). The estinated catch for this
species exhibited major and minor nodes. The najor node extended from
September through early December 1980 with the peak occurring in mid-
October (2,327 individuals, 476.9 kg); the ninor node extended fron mid-
March through mid-April. Minimum catch estinates extended from i'ay
through mid-June. Night catches accounted for 60.2 percent of the total
numeric sunner flounder catch, while 57.1 percent of the total catch by
weight was collected at night.

4.1.2.10 florthern Puffer (Sphoeroides naculatus)

A total of 596 northern puffer (16th rank) were collected from the trav-
eling screens during the study year. This total anounted to 1.0 percent
of the annual total fish collected and 0.1 percent of the total organisms
caught (Table 4-1). The total weight of this species collected fren the
screens was 5.9 kilograms, which accounted for 0.5 percent of total fish
weight collected (0.2 percent of the total organism weight collected)
(Table 4-2) . The estinated annual abundance of this species was 17,179
individuals weighing 123.5 kilograms (Table 4-6). Two peaks in estinated
weekly abundance are apparent for this species--a ninor peak from
September into early tiovenber 1980 and a najor peak extending fron nid-
May through mid-August 1981. Peak weekly abundance occurred in mid-July
1981 when 11,592 individuals were estinated to have been impinged. Thi s
coincided with the period of maxinun estinated weight inpinged (66.1 kg)
(Table 4-4 and 4-5).

4-5

_ _ _ _ _ _ _ _ _ _ _ _ _



4.1.2.11 Bluefish (Penatomus saltatrix)

The 439 bluefish captured accounted for 0.7 percent of the total fish
caught (<0.1 percent of the total organism catch) and 0.5 percent of the
total fish weight (5.4 kg). The annual estimated abundance of bluefish
was 9,154 individuals weighing 93.4 kilograms. The peak estimated weekly
abundance (2,766 fish) occurred during the last week of June after which
the catch began to decline. A ninor peak of estinated numerical bluefish
catch occurred from September through November 1980. Peak estimated
weekly weight occurred during the last week of October (24.6 kg). While
the highest estimated numbers occurred in late June 1981, the greatest
weight was inpinged in October because of the presence of heavier indiv-
idual fish. Of the total nuneric bluefish catch, 74.7 percent occurred
at night; 61.9 percent of the total bluefish weight was collected during
night sampling.

4.1.2.12 Northern Kinofish (Menticirrhus saxatilis)

A total of 5 northern kingfish weighing 0.5 kilograns was collected from
the traveling screens during the study (<0.01 percent of all organisms
c oll ected) . Estinated annual abundance of kingfish was 117 individuals
weighing 12.2 kilograns (Table 4-6). Northern kingfish were collected
during the interval fron late October through nid-November 1980 with a
maximun estimated weekly abundance of 43 individuals (5.0 kg) occurring
during the second week of November 1980.

4.1.2.13 Sand Shrimp (Crancon septenspinosa)

The sand shrimp was the most numerous organism collected. A total of
453,359 specinens was collected during the study period; this accounted
for 76.9 percent of the total invertebrate catch (69.9 percent of the
total organism catch) (Table 4-1). A total of 499.7 kilograns of sand
shrinp was collected but accounted for only 18.0 percent of the total
invertebrate catch weight (13.0 percent of the total organism catch)
(Table 4-2) because of the small size this species attains. The esti-
nated annual abundance for sand shrimp was 6,821,222 specimens weighing
7,615.9 kilograns (Table 4-6). The period of naxinun abundance ranged
from Ncvenber through nid-June. The greatest estinated weekly abundance
was 836,656 specinens weighing 1,842.4 kilograms, which occurred during
the third week of November. Night catches accounted for 86.6 percent of
the total nuneric catch and 90 percent of the total catch by weight
(Table 4-3).

4.1.2.14 Blue Crab (Callinectes sapidus)

Blue crab was the second nost numerous organism collected from the
screens. A total of 93,907 specimens accounted for 15.9 percent of the
total invertebrate catch (14.5 percent of the total organism catch).
With regard to weight, this species accounted for the najority of both
the invertebrate catch (71.7 percent) and the total organism catch (51.7
percent); 1,988.3 kilograns were collected during the study year. The
estinated annual catch of blue crabs was 1,831,654 specimens weighing
43,808.4 kilograms. Blue crabs appeared in large numbers throughout the
warmer part of the study period with the peak estinated weekly abundance
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occurring during mid-July (204,708 individuals); naximun estimated weight
of blue crabs inpinged in a week was 7,731.8 kilograns during the sane |

week. The period of mininun abundance extended from nid-November through
mi d-Ma rch. Night catches accounted for 82.9 percent of the total number
of blue crabs and 76.3 percent of the total weight.

4.1.3 Water Quality Data Associated with Inpingenent Sanpling

The annual mean tenperature at the OCNCS intake from September 1980 to
August 1981 was 13.6 C (Table 4-7). The highest temperature recoraed
(28.9 C) occurred on 2 September 1980; on 5 January 1981 the lowest
tenperature was recorded (-0.9 C).

The dissolved oxygen (00) annual nean was 8.3 ng/ liter (Table 4-8).
Dissolved oxygen values ranged from a maxinun of 15.7 ag/ liter on
19 January 1981 to a ninfaun of 4.1 on 20 July 1981, following the
expected inverse relationship with water tenperature. Maxinu "alues
above 15 ng/ liter (recorded fron day samples of 19 January 1981) at water
tenperatures of approxinately 2 C represent 140 percent saturation in
estuarine waters of 25 ppt salinity. Researchers recorded that the D0
readings during this period were fluctuating; subsequent calibration
failure resulted in replacenent of instrument components. It is safe to
assume that the daytine values of 19 January 1981 represent an overesti-
mate of actual D0 concentrations for that period.

The lowest mean salinity reading observed was 20.8 ppt on 11 May 1981;
the highest nean reading for the study period was observed on 26 January
1981 at 28.7 ppt. The mean annual salinity was 24.4 ppt (Table 4-9).

Median pH values varied fron a low of 7.2 on 27 October 1980 to a high of
8.3 that occurred 19 tines fron January through June 1981 (Table 4-10).

4.1.4 Statistical Analysis of the Relationship Among Impingenent
Catches, Meteorological Phenomena, Water Quality Data,
and Plant-0perational Characteristics

The relationship of the various parameters to impingenent catches was
investigated statistically using the SAS-General Linear Model (GLM)
multiple regression program.

In a prelininary analysis, correlation coefficients (r) were derived feca
regression analyses among various plant-operational and water quality
variables. This was done to quantify the expected relationships among
such variables as anbient water tenperature and air tenperature, ambient
water temperature and dissolved oxygen, and heat rejection and delta-T.
In this nanner, those variables that were cross-correlated with other

variables were identified.

As a prelingnary procedure using biological data, coefficients of deter-nination (r ) were conputed between inpingenent catch rates for abundant
species and the various neteorological, water quality, and plant-
operational paraneters for the entire six-year database. This was an
attenpt at early isolation of any very strong relationships. However,
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2all coefficients of detemination (r ) were relatively low (_<0.20),
suggesting no strong relationships among the variables.

_

The full GLM model then was run using number and weight impinged per
hour for inportant and abundant organisms relative to certain plant-
operational, physical / chemical, and meteorological paraneters. The
regressions were run for each season because of the highly seasonal
distribution of most organisms. The results of this nodel run are
presented in Table 4-11, including sanple size, coefficients of deter-
mination, and those variables found to be significantly related to
impingenent rates (listed in order of importance).

2The highest r values generally occurred for species collected during
seasons when they were nost abundant (e.g., spring-caught bay anchovy
[0.40], Atlantic silverside [0.42], and bluefish [0.47]). Minipun r
generally occurred for species that were collected during seasons when
they were least abundant (e.g., spring impinged weakfish [0.05] and
sumner impinged winter flounder [0.06]). Usually the significant vari-
ables identified in the model explained less than 50 percent of the
variation in impingenent abundance of a given organisn (i.e., r2 < 0.50).

Those variables identified as having some influence on impingement rates
were largely water quality or meteorological paraneters. Few pl ant-
operational paraneters were found significantly related to inpingenent
rates.

Another nodel was generated that employed selected field-fisheries
data and air temperature. This resulted in sone r2 values for field-
fisheries /inpingement conparisons that were high (up to 0.88) when
conpared to inpingenent versus other variables, and suggested a focus
on field abundance as a najor influence on impingement (Table 4-12).

To enhance the analysis of the effect of field fisheries on impingement,
a series of specialized regressions was pt. Tcraed, comparing impingement
rates for various species to field catches and selected water quality
data for the six-year period (Table 4-13). f'early all correlations were
significant, sone highly so.

4.1.5 Impincement Samoler loss Determinations

A study to evaluate the efficiency of the inpingenent pit sampler at
OCNGS was conducted from nid-December 1980 through March 1981. The study
was designed to detemine if any substantial loss of organisns was
occurring through two open vertical slots on either side of the sanpler
opening. The s1ots are each approximately 0.5-0.75 inch wide. The study
also tested the overall collection efficiency of the pit sanpler.

A sanpling device consisting of a frane and net of approxinately the sane
size nesh as the pit sanpler was placed directly behind the sanpler to
collect organisns and debris that were lost. A series of sanples were
taken with the slots in the impingement pit sanpler open and another
series with the slots closed.
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The results of the efficiency study are sunnarized in Table 4-18. The
percentage loss of invertebrates and fish was reduced .7en 22.8 to 16.8
and from 27.7 to 14.1 percent, respectively, by sealing the slots. This
difference was not statistically significant (a = 0.05). However, even
with the slots sealed,14.1 percent of the fish and 16.8 percent of the
invertebrates were lost, indicating that much of the organism loss from
the pit sampler is aue to small organisms passing through the net nesh
rather than through the open side slots.

Because no significant difference in percentage losses could be found
with the pit sampler slots open or sealed, it was reasonable to conclude
that a continuation of present sanpling raethods is within acceptable
standards.

4.2 DISCUSSI0tl

This discussion is divided into four sections, each addressing a somewhat
different, but related, aspect of the impingement phenonenon at OCNGS.
The first section addresses some general factors that affect impingement
rates. f| ext impingement and Barnegat Bay catches are compared for the
Septanber 1980 - August 1981 period. The third section presents a
detailed evaluation of impingement catches at 0CflGS over the last six
years and the last discusses the results of statistical eval;ations of
the effect of meteorological and plant-operating characteristics on
impingenent rates for September 1980 - August 1981.

4.2.1 General Factors Affecting Impinaenent at OCfL3

A number of factors influence the measured rate at which organisms are
impinged on the traveling screens. These include

1. seasonal presence or absence of a species within Barnegat Bay
2. behavorial characteristics of a species
3. range of physiological tolerances of individuals within a species,

4. interaction between species on or in front of the screens prior
to sanpling

5. sampling or catch efficiencies characteristic of the OCMGS
screening devices

6. sampling or catch efficiencies characteristic of the sanpling
gear

! Items one through three can be related in part to a species' spatial and
|

seasonal distribution, based on field-fisheries results presented in
'

Section 3. Items four and five were not exanined directly during the
present study, but sone light can be shed in this area through the sta-
tistical evaluation of plant-operating characteristics (Section 4.2.4).
Iten six was tested by a gear efficiency study conducted during the
winter period of this study year.

Much of the impingenent phenonenon at OCt!GS can be related to species
presence in the bay at a given tine. Of the 111 taxa collected frcm the
screens during this study period, 37 were residents, 31 were nigrants,
and 43 were occasional visitors. Resident species spend their entire
lives in Barnegat Bay and its tributaries, although portions of some of-
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these populations nay leave the bay at tines. Migrant foms spend a
portion of their life cycle within the study area. Occasional visitors
are' species that do not nomally use the Barnegat Bay area during any
part of their life cycle, but occasionally appear as strays. Unlike
residents and nigrants, the occasional visitors do not nomally depend
on Barnegat Bay for conpletion of any part of their life cycle.

The resident foms collected from the screens include 18 fish species, 2

reptile species, and 17 invertebrate taxa. Migrant foms include 28 fish
species and 3 invertebrate species; occasional visitors consisted of 36
fish species and 7 invertebrate species. The taxa are categorized in
Ta bl e 4 14.

Of the 31 nigratory species collected during the study year, 30 used the
Barnegat Bay area as a nursery ground; larvae and/or first-year juveniles
exploit the bay's plankton and fish populations for sone period through-
out the year. Six of the 31 nigratory species collected use the Barnegat
Bay area for spawning as well as using the bay as a nursery. Scyphozoa
occasionally enter the bay as adults to feed.

The 43 species noted as occasional visitors (Table 4-14) can be further
categorized in terns of native habitat. Specifically, six species
collected are fron local freshwater areas; 27 species are nomally found
in wamer, more southern narine and estuarine areas; two species are
nomally encountered in colder, nore northern waters; and eight species
on this list are nomally encountered in the nid-Atlantic region.

These patterns of occurrence are to sone degree reflected in the relative
abundance of species in the impingenent catch (Table 4-1). The six nost
abundant species inpinged--sand shrinp, blue crab, grass shrimp, Atlantic
silverside, naked goby, and northern pipefish--were bay residents and
conposed over 95 percent of the catch. The next four nost abundant
species were all migrants--snallnouth flounder, hay anchovy, winter
flounder, and blueback herring (Alosa aestivalis). Although these were
ranked seventh through tenth in abundance, respectively, together they
constituted only 1.4 percent of the total inpingenent catch. In con-
trast, the nost abundant species categorized as an occasional visitor was
the Crevalle jack (Caranx hippos) which comprised 0.03 percent of the
total catch. Occasional visitors combined accounted for less than 0.17
percent of the inpingement catch.

Another readily discernible factor affecting inpingenent is water ten-
perature. A review of the inpingement catch data fron Septenber 1975
through August 1980 for selected species reveals that the greatest rate
of inpingenent of those species generally occurred over a characteristic
tenperature range. A comparison of the temperature ranges associated
with peak inpingenent for selected species is presented in Table 4-15 for
both the 60-nonth period fron September 1975 through August 1980 and the
12-nonth period of the present study.

The data from Septent er 1980 - August 1981 is generally similar to that
obtained from September 1975 - August 1980 with respect to water ten-
peratures'during peak inpingenent periods. Those species occurring at
specific water tenperatures in the previous studies exhibited the sane-
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patterns in the present study. Sone species, particularly the sunner
flounder, were inpinged in high numbers over a relatively wide range of
environnental tenperatures.

Sone species exhibited differences in peak-catch / water-temperature
relationships between the present study and the previous 60-nonth study
period. Atlantic menhaden and northern puffer were nore abundant at
higher tenperatures in the latest study year. Bluefish and sunner
flounder were less prevalent at lower tenperatures during the latest
s tudy .

|

This water temperature /impingenent relationship can be attributed in sone
,

degree to the seasonal occurrence of the species. However, this does not!

explain the reduced impingenent of, for example, northern pipefish,
,

i winter flounder, and Atlantic silverside at higher tenperatures, despite
' their presence in the bay during warmer seasons. Other factors are

involved and these are discussed in Section 4.2.3.

Tine of day is a very important factor affecting impingement rates at
OCNGS. Miller (1977,1978) and EA (1981) reported that nost impingenent
at OCilGS occurs during the 12-hour period following sunset. Miller
reported night catches for all organisns conbined of 86.4 percent for the
period September 1975 - August 1976 and 91 percent for September 1976 -
August 1977. No day collections were conducted for the period September i

1977 - May 1979. Results from the September 1979 - August 1980 study I
revealed that night catches nade up 87 percent of the total catch of all
o rgani sms . The results for total organisms combined from the current
study (Table 4-16) are similar to previous data and to percentage catch
calculations applied to the previous data for selected species.

The striking day / night differences in inpingenent rates are a result of !

different vulnerabilities and behavior patterns of organisms between day
and night. These aspects are further discussed in Section 4.2.3.

4.2.2 Comparison of Impingenent Catches with Concurrent Seine

and Trawl Catenes

The presence and abundance of several of the designated key species on
OCNGS traveling screens during the 1980-1981 study year coincided with
the presence and abundance distributions observed in western Barnegat Bay
nekton populations. Weakfish, bay anchovy, blue crab, bluefish, sand
shrinp, and Atlantic nenhaden screen catches generally fluctuated as the
field catches fluctuated '?gures 4-3, 4-4, 4-5, 4-8, 4-9, and 4-12,
respectively). These species appeared to be vulnerable to the power
plant traveling screens in a way that is directly related to their abun-
dance in the adjacent waters.

The 1980-1981 study-year catches of Atlantic silverside, northern pipe-
fish, winter f1cunder, and sumner f1cunder show no consistent parallel
trends between field gear catches cnd screen catch rates (Figures 4-6,
4-7, 4-10, and 4-11). Of these, Atlantic silverside and northern pipe-
fish screen catches occurred almost exclusively during per ods of lowi

field abundance. Peak catch rates occurred during t'ovember or Decenber
and again during February, March, and April for Atlantic silverside and
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northern pipefish. None of these foms are powerful swimmers and the i

peaks encountered on the screens may be a reflection of reduced swinning |
ability brought about by lowering water tenperatures.

Summer flounder and winter flounder screen catches coincided with a
period of increased field abundance but additional peaks in field abun-
dance during the spring and sunmer seasons occurred for these species for
which no increased screen catch was noted. For various reasons, individ-

uals of these species were not vulnerable to impingenent for sone periods
during which they were present in Barnegat Bay.

Both field and impingement catches of winter flounder exhibited peaks
from fall through spring, primarily conposed of adults. Catches from
March through June by the otter trawl were not paralleled by screen
c atches. This spring /sunner peak was composed of juveniles. Apparently
juvenile winter flounder are not vulnerable to screen impingement during
the stnmer, which could be caused by habitat preference; e.g., the
species prefers sandy substrate in shallow waters (Martin and Drewry

.

1978), which is not available near OCNGS.

Sunner flounder abundance was greatest in the field and on the screens
during the fall and early winter followed by a field peak from tiarch
through July. The additional stamer peak occurred only for otter trawl
catches. That a parallel screen catch did not occur during that period
is probably the result of habitat preference of the juveniles and adults
in Barnegat Bay.

The small number of northern puffer collected from the screens and the
#ield effort precludes any conclusion concerning that species' vulnera-
bility to the OCNGS traveling screens.

4.2.3 Evaluation of Impingement Data for the Period,
September 1975 - August 1981

This evaluation is based on annual impingenent estimates for all organ-
isms and key / abundant organisms for the period September 1975 - August
1981. 'lhe data from September 1975 through March 1979 were collected
by Ichthyological Associates (1977,1978,1979a, b); subsequent data

- were gathered by Ecological Analysts, Inc. (1980,1981a, b, and present
r eport) .

Because day samples were not collected during September 1977 - March
1979, the annual estimates for these periods had to be adjusted so that
direct conparisons could be made with data from before and after this
period. A nean night-catch percentage was calculated for selected
. species and all species conbined based on four years available data
(Table 4-16). These values then stere used in conjunction with the annual
catch estinates for the period from September 1977 through March 1979 to
adjust the reported annual totals (Table 4-17) to include the expected
day component of the catch.

The total annual estimated screen catch for selected species and for all
organisns conbined are presented in Figure 4-13, which is derived from
Table 4-17. The annual catch throughout the six-year period fluctuated
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between 11.4 million organisms in 1975-1976 and 1.5 nillion in 1976-1977.
The catches for the next three years stabilized between 4.3 and 6.7
million organisms. The estinated annual catch for the iatest study year
increased to almost 10.3 nillion organisns.

4.2.3.1 Sand Shrimp (Crangon septenspinosa)

Estimated annual inpingenent of sand shrimp ranged from 0.6 nillion
(1976-1977) to 6.8 million (1980-1981) and has exceeded an annual total
of 3.3 nillion for five of the last six years (Figure 4-13). Moore
(1978) reported that the low nunbers of sand shrinp collected during the
1976-1977 period nay have been due to either the severity of the winter

i period or to the existence of anoxic bottom waters off the coast of flew
| Jersey during August - October 1976. Although no sand shrimp mortality
i was documented during that period, any individuals that emigrated from

the warner Barnegat Bay waters to the cooler oceanic waters would have
been exposed to lethal anoxic conditions. |

4.2.3.2 Blue Crab (Callinectes sapidus)

Estinated annual inpingenent of blun crab has undergone even larger fluc-
tuations than sand shrinp. The maximun estimated annual catch of 5.6
million occurred in 1975-1976: the mininun of 0.2 nillion occurred the
following year (Figure 4-13). The estimated annual catch for the first
year is greater than the sm of the following five years.

Miller (1978) and Metzger (1978c) reported that the dranatic decrease in
blue crab abundance from 1975-1976 to 1976-1977 was caused by the severe
winter conditions of 1976-1977. Thousands of dead blue crab were col-
lected in Barnegat Bay during the early spring of that year. Metzger
(1979) suggested that the increase in catches observed in 1977-1978 was
indicative of a recovery of the blue crab population. However, annual
screen catch estimates for 1978-1979 and 1979-1980 decreased to levels
approaching the 1976-1977 mininum. The estinated annual screen catch for
the latest study year is the second highest catch of the last six years.

Field-fisheries catches (Section 3) over the six-year study period
exhibit the sane trends for the first four years of the study period as
the annual screen catch estinates. The total blue crab catch at four bay
stations by all gears is listed belcw. The 1978-1979, 1979-1980, and
1980-1981 catches are adjusted downward by eliminating night catches fron
Cedar Creek and Double Creek (these station-tines were not sanpled in the
earlier years of study) and dropping the extra stations of the 1975-1976
and 1976-1977 s tudies.

Total 7 eld Catch
Studv Year of Blue Crab

1975-1976 2,016
1976-1977 693
1977-1978 1,552
1978-1979 1,297
1979-1980 3,393
1980-19P1 4,254
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Catches during the 1980-1981 study year were 33 percent greater than the
previous study year, and were the largest bay catch on record for the
entire six-year period. Screen catches for the 1080-1981 study year
increased by a factor of eight from the previous year. Part of the
reason for such an apparent increase could be attributed to the extended
downtime of OCNGS during 1979-1980, which resulted in reduced inpingement
of blue crab during that study year. The down period extended from
winter through spring and includes the period during which blue crab
start actively noving into nursery areas. However, the percentage con-
tribution of this time period to the total estimated annual crab catch
has historically been low (usually <2 percent but up to 24 percent).
Thus, if the annual blue crab catch of the 1979-1980 study year was
adjusted for plant downtine during the late winter and spring, the net
increase would generally be low. The apparent increase of blue crab
impi.1genent, then, appears to be a real increase, not especially affected
by plant operational characteristics.

Listed below are the mean-weights-per-crab collected from the screens,
obtained by dividing the annual nunerical catch into the total weight
collected:

Mean Weight
Study Year (grans per crab)

1975-1976 9.1
1976-1977 47.0
1977-1978 18.0
1978-1979 52.8
1979-1980 64.7
1980-1981 21.?

Comparison of this list to the previous list of total crabs collected in
the field efforts reveals that for the first four study years, an inverse
relationship exists between nunbers of crabs collected in the field and
size (weight) of the crabs impinged. As the number of crabs collected
increased in the field, the weight of inpinged crabs decreased and vice-
versa. During the 1979-1980 study year, however, this relationship was
altered: the relatively high field abundance coincided with the greatest
weight-per-crab neasured at the screens. If it is assumed that the nean
weight-per-crab collected from the screens is related to the average crab
size in western Barnegat Bay, then a predominance of large crabs would be
expected to have occurred in the bay during the 1979-1980 study year.
Since larger crabs are less vulnerable to inpingenent, the 1979-1980 low
impingenent catches are not surprising.

The occurrence of a preponderance of large crabs in 1979-1980 was
supported by the commercial-fisheries data. The number of 1arge, conmer-
cially collected blue crabs landed in Ocean County was greater during the
period from September 1979 through August 1980 than during the previous
four years (Chapter 7).

The 1980-1981 study year catch on the screens was the second greatest
catch in the past six years of study. As with trends fron all but the
1979-1980 year, this period had an increased field catch that coincided
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with a decreased nean weight per individual. Likewise, the commercial
catch of blue crab -dropped fron the 1979-1980 season peak.

4.2.3.3 Bay Anchovy (Anchoa nitchilli)

Bay anchovy, a major component of each annual estinated screen catch,
dropped from a 1975-1976 maximun of 1.8 million individuals to a rela-
tively low and stable annual catch of 77,000-155,000 during the following
years (Figure 4-13). Kurtz (1978) suggested that the reduction in
anchovy numbers on the OCNGS screens resulted from a reduced baywide
popul ation. He stated that the number of individuals entering the bay
during the spring of 1977 was icwer than the number entering during the
spring a year earlier.,

Periods when the plant was not operating also have influenced total
annual es'imates of bay anchovy impinged. During the last six years the'

plant was shut down for four prolonged periods, which coincided with
periods of expected anchovy abundance (Figure 4-15). The outages May
through June 1977, mid-January through late May 1980, and mid-April
through May 1981 coincided with the period during which anchovy enter
Barnegat Bay as adults and when high numbers are normally inpinged. The
shutdown fron mid-September through mid-Novenber 1978 coincided with the
period during which young-of-the-year anchovy are usually inpinged.

The disproportionately high catch of the 1975-1976 study year was nostly
the result of the high springtine catches of adults occurring during
April and May (91 percent of the annual catch for that year). Wide
variations in anchovy catches can be expected during the spring nonths
because the species tends to school nore during that period. The pres-
ence or absence of a school during a collection period will result in
large variations in the estimated numbers collected.

Field-fisheries catches (Chapter 3) over the past six-year period exhibit
the same trends for the first five years as the annual screen-catch esti-
mates. Conparison of the following table with Table 4-17 shows similar
trends in increasing and decreasing field abundance and screen abundance.

Adjusted Total
Study Year Field Collections

1975-1976 35,890
1976-1977 5,720

| 1977-1978 8,951
1978-1979 7,277'

1979-1980 1,956
1980-1981 4,875

The latest study year has an increased field abundance that was not
mirrored by the screen catch. This situation is probably caused by the
reduced impingenent sampling effort in August which is a period of juve-
nile anchovy collection. The actual peak of juvenile anchovy screen
abundance probably occurred after the end of this study year.
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The contribution of bay anchovy to the estimated annual screen catch has
consistently decreased from 16 percert in 1975-1976 to 0.5 percent in
1980-1981.

4.2.3.4 Winter Flounder (Pseudopleuronectes americanus)

The estinated annual impingenent abundance of winter flounder ranged from
a low of alnost 9,000 in 1975-1976 to a high of nore than 147,000 in
1978-1979 (Figure 4-13). The 1979-1980 year-catch estinate fell to
16,000, followed by a rise to nore than 48,000 in 1980-1981, the second
greatest catch of the last six study years.

The strikingly large catch from the '.978-1979 study year appeared to be
relcted to a successful spawning season two years previous to that esti-
mated catch. Sandine et al. (1978) reported that significantly nore
1arvae were entrained during the winter of 1976-1977 than during the same
season a year earlier. The increased abundance (and survival) of winter
flounder larvae was attributed to a reduction of predators (e.g.,4

Sagitta), increased food availability, or clinatic changes. Jefferies
and Johnson (1974) showed a correlation of winter flounder year-class
success with water temperature; the greatest success was associated with
reduced water tenperature, suggesting a complex interaction between time
of spawn, length of incubation period, larval netanorphosis, and preda-
tor / prey presence.

The following year (1978) Metzger (1979) reported an increase of juvenile
winter flounder at the nouth of Forked River during the sunner months,
which was attributed to the successful spawn of 1977. The young winter
flounder remain in Barnegat Bay throughout their first year, leaving the
bay at the end of their first year with the onset of sunner water ten-
peratures. The peak impingenent catch of 1978-1979 was due to the return
of the 1977 year class to their hone estuary for their first spawn.

The icw catch that followed in 1979-1980 nay have been an artifact of the
plant shutdown that occurred from January through late May. That period
accounted for most (60 percent) of the winter flounder catch during the
previous year and it was not sanpled at all during the latest year. The
icw catch from the first study year can be attributed to the same phenon-
enon of plant outage during January and February of 1976.

Estimated annual inpingenent of winter flounder during the latest study
year was the secnnd highest of the last six years; nore than 48,000
individuals were estimated to have been inpinged. This increase does not
appear to be a reflection of field abundance in the western portion of
Barnegat Bay. The adjusted field catches for the six-year period are

' listed below.
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1Adjusted

Study Year Field Abundance

1975-1976 138
1976-1977 1,191
1977-1978 900
1978-1979 1,021
1979-1980 1,088
1980-1981 525

Field catches for the 1980-1981 study year are only or.a half of the
nornal field catch of the last four years whereas impingenent catches
exhibited an inpressive rise (Table 4-17).

Adult winter flounder nake up the najority of the screen catch of this
species. Less than 1 percent of the winter flounder catch occurred
during the sumner and early fall months of 1980-1981, the period during
which only juvenile flounder are vulnerable to impingenent because the
adults nove out of the bay during early su,ner. The apparent increase
in estinated annual inpingenent during the 1980-1981 study is probably
a direct result of the operation of OCPGS throughout the winter months,
the period of naxinun winter flounder abundance in Barnegat Bay.

4.2.3.5 Atlantic Silverside (Menidia nenidia)

The estimated annual catch of Atlantic silverside on OCNGS screens ranged
between 35,000 in 1976-1977 and 269,000 in 1980-1981 (Figure 4-13). The
estinated catches of silverside would probably have been nuch greater in
1975-1976 and 1979-1980 if the plant had not ceased operation during the
period of greatest expected abundance for this species. Although a year-
round. resident of Barnegat Bay, Atlantic silverside are only vulnerable
to inpingenent during the colder nonths of late fall, winter, and spring.
This nay be due to novement of this species from the shoreline-shallows
habitat into deeper waters, increasing its vulnerability to the screens.
The lowest estinated annual catch of 1976-1977 may have been a result of
the severe winter conditions of that year. Hoff and Westnan (1966)
report that the Atlantic silverside cold-tolerance limit is 1 C. The
mean nonthly tenperature for the 1976-1977 was 0.1 C for both December
and January. Because of these low water tenperatures, local populations
of this species were cither decimated or noved to warner waters offshore.
By the following winter, the numbers collected on the screens were
growing, indicating that the population had successfully rebounded from
the winter perturbation of 1976-1977. The catch from 1979 to 1980 wasi

relatively high and would have been larger if the plant had not ceased
operation from January to f4y 1980. By raising the estinated annual
catch for the 1979-1980 period by 35 percent (the average contribution
for the January - May period), the annual screen abundance becomes
207,781, which allows direct comparison with field-abundance data. The
annual catch from 1980 to 1981 continued the rise evident since 1976-"

1977.

The estimated inpingenent catches for the six years followed a similar
pattern to the field catches (Chapter 3):
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Screen Catch Total Field
Study Year Estimate Collections

1975-1976 61,272 11,190
1976-1977 35,051 3,871
1977-1978 86,687 3,765
1978-1979 196,164 10,798
1979-1980 207,781(a) 11,515
1980-1981 268,961 59,532

(a) Adjusted for pl ant-down perind, January - May 1980.

The incredible rise in field abundance durir,g the latest year is caused
by the large nunber of juveniles collected during the sumner months,
primarily at the mouths of Oyster Creek and Forked River. No unusually
high peak is detectible in inpingenent numbers during the summer period
(Table 4-4) because the small size of the juveniles allows them to pass
through the screen nesh, thus avoiding inpingement collection.

The effect of the harsh winter of 1976-1977 is reflected in both data
sets. The Atlantic silverside bay population rebounded from the bad year
of 1976-1977, but this was not reflected until the second season (1978-
1979) after the event.

4.2.3.6 Atlantic Menhaden (Brevoortia tyrannus)

The estinated annual impingenent catch of Atlantic menhaden varied from
about 3,000 in 1979-1980 to 94,000 in 1976-1977 (Figure 4-13). The
period of greatest abundance of this species has been in late fall and
early winter, generally October through Lacember. Kurtz (1978) attrib-
uted the peak abundance of 1976-1977 to tne presence of a 1arge 1976 year

~

class. He pointed out that during 1976-1977, young-of-the-year nenhaden
accounted for 78 percent of the total collected as opposed to 28 percent
for the previous year. Kurtz (1978) suggested that greater intake velo-
cities during 1976-1977 nay have resulted in the greater impingenent
catch. During 1976-1977, the operation of four circulation punps
resulted in velocities of 0.18-0.2 m/sec, whereas in 1975-1976 (lower
inpingenent catch) the operation of three circulation punps resulted in
"elocities of 0.06-0.12 m/sec.

Data from 1977-1978, 1978-1979, and 1980-1981 do not support the above
hypothesis because during the late fall and early winter period of each
of those years, all four circulation pumps were operating and impingenent
levels declined to levels below that of the first year (1975-1976).

The abundance of Atlantic nenhaden collected frcn field stations through-
out the six-year period provides a better explanation of the variation in
annual nenhaden impingenent. Listed below are the year-by-year catches
of nenhaden collected from field stations, adjusted to account for
differences in the number of stations sanpled by considering only catches
from the four stations as described in Chapter 3.
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Adjusted Total Annual
Study Year Field Catch

1975-1976 13
1976-1977 148
1977-1978 65
1978-1979 4

1979-1980 16
1980-1981 22

The two years of greatest field abundance are reflected as the years of
greatest inpingement for this species. Thus, a factor that appears to
have great effect on Atlantic nenhaden screen abundance is the abundance
of the species within western Barnegat Bay.

4.2.3.7 florthern Pipefish (Synghathus fuscus)

The annual estinated catch of northern pipefish on the OCNGS traveling
screens ranges from a low of about 11,000 individuals in 1976-1977 to a
maxinun of almost 93,000 in 1980-1981 (Figure 4-13). The catch of north-
ern pipefish during each study year reflects a binodal distribution with
one peak occurring during the period of rapidly falling water tempera-
tures in Novenber and December and another peak occurring in the spring
from March through May.

Moore (1978) reported that differences between the 1975-1976 and the
1976-1977 screen catches were not reflections of local field abundance
because, unlike the screen catch, field estimates of pipefish were
substantially larger during 1976-1977.

In support of Moore's contention, the following list reveals that
adjusted field abundance and screen abundance trends do not parallel one
another.

Adjusted
Study Year Field Abundance

1975-1976 220
1976-1977 215
1977-1978 417
1978-1979 756
1979-1980 926
1980-1981 414

The general trend in field abundance from 1976-1977 through 1979-1980 was
a steady increase. The 1980-1981 field abundance dropped to 1977-1978
values. Screen abundance trends did not follow that trend with the
latest study year yielding the greatest estinated catches. Cl early ,
there must be factors other than general Barnegat Bay abundance that
affect screen catches of northern pipefish.

Although Bigelcw and Schroeder (1953) state there is no reason to suppose
that pipefish are at all nigratory, Hildebrand and Schroeder (1928) pro-
vide infornation to substantiate their claim that pipefish in the
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Chesapeake Bay overwinter in the deeper bay waters and are found along
the shoreline during the remaining periods of the year. The same
researchers state that nost inshore migration occurs from late March
into early April and nost offshore nigration occurs in November. It

is reasonable to assure that similar seasonal novements take place in
Barnegat Bay. This would explain the peak impingenent catches in fall
and spring--they occur when pipefish are moving to (fall) or from
(spring) the deeper waters of Barnegat Bay. Further, Moore (1978)
explains the discrepancy between field (Barnegat Bay) and screen catches.
Larger field catches in deeper water in winter and sunmer will not be
reflected in impingenent catches because the fish are not moving and thus
are not vulnerable to inpingenent.

4.2.3.8 Northern Puffer (Sphoeroides maculatus)

The estinated annual catch of northern puffer was very low throughout
four of the last six study years. The only substantial catch occurred
during 1977-1978, when nore than 50,000 individuals are estimated to have
been inpinged (Figure 4-13). Metzger (1979) attributed the increased
screen catch of 1977-1978 to an increase in the baywide population of
northern puffer because nost of the fish collected during that year were
young of the year. The annual catch of nore than 17,000 specimens during
the 1980-1981 study year also was conprised nostly of young-of-the-year
individuals.

Below is a list of year-by-year field catches adjusted to include only
stations sampled over the entire six-year study period:

Adjusted Total
Study Year Field Catch

1975-1976 4

1976-1977 12
1977-1978 197
1978-1979 26
1979-1980 1

1980-1981 52

The peak field catches of 1977-1978 and 1980-1981 mostly consisted of
young of the year. The nean size (FL) of puffers collected from the
field stations that year was 51 millimeters as detennined fron inforna-
tion presented in Table 92 from Ichthyological Associates (1979). The
mean size of puffers collected in July 1981 was 52 millimeters. Fi eld
abundance in the western portion of Barnegat Bay appears to be the pri-
mary factor influencing the impingenent rate for this species. Moore
(1977,1978) reports that the northern puffer population has undergone a
large decline during the last decades and that low population levels also
were noted by 1972 in nearby Great Bay. Screen abundance estinates are
generally a reflection of field abundance as the years of greatest field
abundance (1977-1978 and 1980-1981) are also the years of greatest
impingenent.

.
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|4.2.3.9 Weakfish (Cynoscion regalis)

The annual estimated screen catch of weakfish ranged from about 5,000 in
1978-1979 to a naximun of over 46,000 in 1979-1980 (Figure 4-13). Peak
abundance generally occurs just after naxinun sunner water temperatures
are reached (August) and abundance remains high throughout the end of
striner and into fall, usually November. The minimun estimated screen
catch of 1978-1979 is a direct result of OCNGS ceasing operation from
mid-September through nid-November. This can be shown by comparing
trends of the annual screen catch to trends in field catch (appropriately
adjusted to account for differences in the number of stations sampled).

Adjusted Total
Study Year Field Catch

1975-1976 52
1976-1977 94
1917-1978 114
1978-1979 159
1979-1980 99
1980-1981 308

Field abundance remained fairly stable from 1976-1977 through 1979-1980,
but the peak catch of that period occurred in 1978-1979 when impingenent
catch estimates were the lowest of the six-year period. The impingement
catch of that year night have been greater had not the plant been shut
down during the late sunner and fall. The 1980-1981 inpingenent estimate
of over 37,000 weakfish, the second greatest annual catch, coincided with
the year of greatest field abundance.

Weakfish generally use Barnegat Bay as a nursery ground, although some
larger adults have been reported from the warnwater discharge (Hillnan
1977). Weakfish are spawned in the ocean and enter Barnegat Bay in early
sunner as postlarval fonns that are not vulnerable to inpingement because

~

they are small enough to pass through the screen nesh. This species
grows rapidly and by August large nuabers of individuals appear on the
traveling screens as they becone vulnerable to impingenent. The
vulnerability of this species ends by late fall when icwering water
temperatures trigger migrations of the young out of the estuary. Another
possible factor that would tend to reduce impingenent during late summer
is the increased swinning ability of larger juveniles.

4.2.3.10 Bluefish (Pomatonus saltatrix)

Estimated annual bluefish impingenent abundance ranged from about 2,000
in 1979-1980 to 14,000 in 1975-1976 (Figure 4-13). This species appeared
on the screens from May through Movember during the years when plant
shutdowns did not occur during that interval (1976,1979). Because the
periods of bluefish abundance overlaps designated study-year constraints
(September - August), it is nore helpful to group data into annual catch
estinates which extend from January through December. The day / night
corrected annual estinates grouped from January through Decenber (which
exclude data fron before January 1976 and after December 1980) are:
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Adjusted
Year Annual Estimate

1976 15,362
1977 3,014
1978 1,877
1979 10,412
1980 13,202

Rearranged in this fashion, it becones obvious that the years of lowest
catch were 1977 and 1978; during these years the plant was not operating
during some period of expected bluefish abundance, specifically from mid-
May through mid-July 1977 and from mid-Septs,ber through mid-November
1978 (Figure 4-16). The estinated catches from 1976, 1979, and 1980 are
simil ar.

Biuefish first enter Barnegat Bay as early juveniles and reach peak abun-
dance on the screens as individuals grow large enough to be caught on the
screens rather than pass through the 9.6-mm nesh. The abundance of the
species in impingenent collections then rapidly drops in midsumner as
individual bluefish grow large enough that their swimming capabilitics
increase to where they can remain indefinitely in the forebay area or
swin against the current down the Forked River intake canal into Barnegat
Bay.

During the fall months, rapidly falling water tenperatures signal an
exodus of bluefish from the bay and nay adversely affect bluefish swin-
ming capabilities so a minor fall peak can be noted during the two years
of complete plant operation.

4.2.3.11 Sunner Flounder (Paralichthys dentatus)

Abundances of su,ner flounder on the OCNGS screens have remained low

throughout the six-year study period relative to nost other species
catches (Figure 4-13). Annual estinates range from 1,300 in 1978-1979 to
about 8,200 in 1980-1981. Sunner flounder were present from March
through December during the six-year study period but peak abundances
generally occurred in October or November. Comparing the estimated
annual screen catches with station-adjusted field catches shows that the
two greatest screen catches occurred in the sane study years as the
greatest adjusted field catchas.

Adjusted Total
Study Year Field Catch

1975-1976 14
1976-1977 33
1977-1978 9

1978-1979 80
1979-1980 109
1980-1981 93

Metzger (1979) hypothesized that the low catches of 1977-1978 were caused
by declines in su,ner flounder field abundance. However, he also stated
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that the nunber of fish taken in the western bay probably does not
ref' lect the abundance of smner flounder in the entire Barnegat Bay.
This appears valid because, unlike the western bay area, the eastern bay
substaate is generally hard-packed sand with occasional eel grass beds
(Zostera marina). This species prefers sandy bottons (Bigelow and e

Schroeder 1953) and thus avoidance of the soft muddy bottons of the
western shore would occur, resulting in low screen and field catches.

.

Metzger (1978) reported that most sunmer flounder collected in Barnegat
Bay in 1975-1976 and 1976-1977 were subadults (< age 3+), but that during
1976-1977 fewer young-of-the-year specinens were collected, suggesting a
reduction of reproductive success for this species.

Metzger (1978) has suggested that the anoxic watn conditions of the
smner and fall nonths in 1976 nay have altered normal offshore migration
of this species and may have had some effect on spawning success.
Metzger cites Festa (1976) reporting the presence of hundreds of dead
striner flounder in Little Egg Inlet (south of Barnegat Bay) in nid-July
1976 during an incursion of anoxic oceanic * waters. Such a reduction of
oceanic spawning stock could account for the icw nunbers encountered on
the screens during the following two years. The annual screen estinates
of the last two years and the catches fron Barnegat Bay are the greatest
of the six-year study period. This is evidence of a recovery of this
species within New Jersey coastal waters.

4.2.3.12 t'orthern Kingfish (Menticirrus saxatilis)

Northern kingfish appeared only occasionally on OCfMS screens throughout
- the five-year study period and have been uncommon in Barnegat Bay since

these studies began. Boyle (1978) cutlined the historical catch of this
species in Barnegat Bay and exanined the reduction of numbers collected
in the bay from 1966-1967 on.

4.2.4 Statistical Analysis

The application of linear nodels yielded significant correlations between
inpingenent rates and both field abundance and plant-operating / water
quality data. Use of these models, however, nust be restricted only to
correlations within existent data sets and this typc of analysis does not
lend itself to prediction. These linear models resulted in a quantita-
tive description of the response of impingenent rates to selected
factors. The factors used included both cor pnuous and discrete factors
of which the fomer, although easily handled, generally exerted little
effect upon the screen catch rates. Of the various discrete variables,
several were found to be of inportance in explaining variations in screen
catch.

The effects of season are obvious. The effects of the period (day
vs. night) and high winds (>16 kph) were tested using the basic model
described in Chapter 2 for each discrete condition and were found to be
much nore inportant than the other continuous variables (i.e., tenpera-
ture, salinity, 00, total fl ow, and windspeed) . The day-night (period)
effects are hardly surprising since it has been shown (Section 4.1) that
more than 85 percent of the total screen catch occurs at night. However,
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high-wind conditions (>16.1 kph) within seasons did have an effect on
measured impingenent rates for all species tested except bluefish. The
effects of high winds are limited to the spring seaso- for nost of the
above species. Only nine periods of high winds were recorded during the
spring or only 7 percent of all high wind conditions encountered
throughout the six-year period.

It is clear that scue significant correlations exist between field
abundance, as measured by various techniques, and screen catch rates.
The data presented in Tables 4-12 and 4-13 indicate that the greatest
correlations are species- and gear-specific and, in one case, a temporal
1ag effect on the correlation exists. The contention that abundance of
organisms in the field is the prinary factor affecting impingement is
supported by the results for bay anchovy, smner flounder, sand shrinp,
and northern puffer (although the field and screen catches are not always
concurrent within a given year--see Section 4.2.2).

2The lack of high r for the renaining species does not discount the
importance of field abundance on measured impingement rates because the

' field gear employed nay not adequately sanple the field populations.
That this may be the case can be observed by comparing coefficients of
determination of 12.2-m seine catches to gtter trawl catch correlations
for bay anchovy (Table 4-12). The high r for 12.2-m seine catches
relative to the otter trawl catches is probably due to gear selectivity,
partly due to the small nesh size of the seine or to the habitat sampled.

In addition to species-specific gear selectivity, certain errors in field
collection may have affected measured field abundance. The 45.7-m seine,
used from June 1979 through August 1979, had a smaller nesh size than
that employed prior to and after that three-month interval.

Another error consideration is the definition of day-night period
throughout the six-year study. For inpingenent samples night was defined
as suns (t to dawn prior to June 1979; after that date, night was defined
as the 12-hour interval following sunset.

In smmary, variations in screen catch rates for the investigated species
were shown to be primarily correlated with seasons, period, field abun-
dance and, in sone cases, high winds. The level of correlation of these
factors to impingenent is species-specific. To a large extent, the
statistical analyses have confimed quantitatively what was suggested
qualitatively in Section 4.2.2: impingenent rates are generally ai

| function of abundance of organisms in the vicinity of OCflGS, within a
given study year.'

Other parameters, such as plant-operating and neteorological data, in
some cases were shown to be related to impingenent rates, but were of
little inportance in influencing impingenent rates,

l

|

4-24;

_ --___



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

120 -
_ _ _

110 -
_

100 -
_

00 - -

80 -
.

70 -*
o

- - _

x

t 60 - -

_o
-

E -

o
Z 50 -

_

40 -
^

_

-
_

30 - -

_- - -

_
_

_

- -

20.- -

_
-

_

_

10 - -

- -
-

-
-

_ _ _
-_

- -0-- _ _ _ . _ _ _ _ _ _J _ . _ _ _ . _

* **

SEP OCT NOV DEC JAN FEB MAR APR M AY JUN JU L AUG
~

Note : Asterisk indicates no data.

Figure 4-1. Estimated number of fish and macroinvertebrates impinged on the Oyster Creek
Nuclear Generating Station traveling screens, September 1980 - August 1981.
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Figure 4-2. Estimated weekly weight (kg) of fish and macroinvertebrates impinged on the Oyster Creek
Nuclear Generating Station traveling screens, September 1980 - August 1981.
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Figure 4-3. Comparison of mean monthly weakfish (Cynoscion regalis) impingement per hour at
Oyster Creek Nuclear Generating Station with concurrent beach seines and otter trawl
catches at four Barnegat Bay stations, September 1980 - August 1981.

.

. . - , , . .



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

-100100 - Impingement (No./ hour)
- - - - 45.7 m beach seine (NoJhaul)

90 - 12.2 m beach seine (No./haut) -90
Otter trawl (NoJhaul)

80 - .

-80

-7070 - _

3
-60 }$ 60 - '

m W
- 50 2E 50 -

% a
U -40 y40

\ / 5

30 - /-30

20 - -20,

\'
-1010 -N , ,

,-,

N. ' N __ _ -

'

| 1 5 5 5 5 5 5 5 5

SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JU L AUG

1980 1981

Figure 4-4. Comparison of mean monthly bay anchovy (Anchoa mitchilli) impingement per hour at
Oyster Creek Nuclear Generating Station with concurrent beach seines and otter trawl
catches at four Barnegat Bay stations, September 1980 - August 1981.
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Figure 4-5. Comparison of mean monthly blue crab (Callinectes sapidus) impingement per hour at
Oyster Creek Nuclear Generating Station with concurrent beach seines and otter trawl
catches at four Barnegat Bay stations, September 1980 - August 1981.
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Figure 4-6. Comparison of mean monthly Atlantic silverside (Menidia menidia) impingement per hour
at Oyster Creek Nuclear Generating Station with concurrent beach seines and otter trawl
catches at four Barnegat Bay stations, September 1980 - August 1981.
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Figure 4 7. Comparison of mean mnnthly northern pipefish (Syngnathus fuscus) impingement per hour
at Oyster Creek Nuclear Generating Station with concurrent beach seines and otter trawl
catches at four Barnegat Bay stations, September 1980 - August 1981.
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Figure 4-8. Comparison of mean monthly bluefish (Pomatomus saltatrix) impingement per hcur at
Oyster Creek Nuclear Generating Station with concurrent beach seines and otter trawl
catches at four Barnegat Bay stations, September 1980 - August 1981.
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Fig ire 4-9. Comparison of mean monthly sand shrimp (Crangon septemspinosa) impingement per hour
at Oyster Creek Nuclear Generating Station with concurrent beach seines and otter trawl
catches at four Barnegat Bay stations, September 1980 - August 1981.
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Figure 410. Comparison of mean monthly winter flounder (Pseudopleuronectes americanus) impingement
per hour at Oyster Creek Nuclear Generating Station with concurrent beach seines and otter
trawl catches at four Barnegat Bay stations, Septembu 1980 - August 1981.
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Figure 4-11. Comparison of mean monthly summer flounder (Paralichthys dentatus) impingement per hour
at Oyster Creek Nuclear Generating Station with concurrent beach seines and otter trawl
catches at four Barnegat Bay stations, September 1980 - August 1981.
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Figure 4-12. Comparison of mean monthly Atlantic menhaden (Brevoortia tyrannus) impingement
per hour at Oyster Creak Nuclear Generating Station with concurrent beach seines and
otter trawl catches at four Barnegat Bay stations, September 1980 - August 1981.
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TABLE 4-1 TOTAL NUMBER, rERCENT COMPOSITION, AND CUMULATIVE PERCENT
OF FINFISH, OTHER VERTEBRATES, AND MACR 0 INVERTEBRATES
IMPINGED AT THE OYSTER CREEK NUCLEAR GENERATING STATION,
SEPTEMBER 1980 - AUGUST 1981

SPP. HAME NUMBER % CUMU. %

CRANG0N SEPTEMSPINOSA 453359.000 69.879 69.879
CALLINECTES SAPIDUS 93907.000 14.474 84.353
PALAEMONETES VULGARIS 37045.000 5.710 90.063
MENIDIA MENIDIA 10064.000 2.938 93.002
G0BIOSCMA B0 SCI 7911.000 1.219 94.221
SYNGNATHUS SUSCUS 5659.000 0.872 95.094
ETROPUS MIt.0STOMUS 3806.000 0.587 95.680
ANCH0A MITCHILLI 3559.000 0.549 96.229
PSEUD 0PLEURONECTES AMERI 2931.000 0.452 96.681
ALOSA AESTIVALIS 2278.000 0.351 97.032
APELTES QUADRACUS 2207.000 0.340 97.372
CLASS SCYPH0Z0A 2171.000 0.335 97.706
CYN0 SCION REGALIS 1596.000 0.246 97.952
HIPPOCAMPUS ERECTUS 1160.010 0.179 98.131
FAMILY XANTHIDAE JUV. 1040.000 0.160 98.292
CYPRIN000N VARIEGATUS 957.000 0.148 98.439
BREV00RTIA TYRANNUS 756.000 0.117 98.556
PRIONOTUS EV0LANS 748.000 0.115 98.671
OPSANUS TAU 695.000 0.107 98.778
PARALICHTHYS DENTATUS 606.000 0.093 98.871
SPHOER0 IDES MACULATUS 596.000 0.092 98.963
TAUT 0GA ONITIS 520.000 0.080 99.043
MY0X0CEPHALUS AENAEUS 511.000 0.079 99.122
POMATOMUS SALTATRIX 439.000 0.068 99.190
ANGUILLA ROSTRATA 431.000 0.066 99.256
OVALIPES OCELLATUS 357.000 0.055 99.311
TRINECTES MACULATUS 346.000 0.053 99.365
PHYLUM NEMERTEA 329.000 0.051 99.415
ALOSA PSEUD 0HARENGUS 307.000 0.047 99.463
CHASM 0 DES B0SQUIANUS 271.000 0.042 99.504
FUNDULUS HETER 0CLITUS 217.000 0.033 99.538 ;

'

CARANX HIPPOS 208.000 0.032 99.570
LIBINIA DUBIA 191.000 0.029 99.599
PEPRILUS TRIACANTHUS 141.000 0.022 99.621

l CENTROPRISTIS STRIATA 136.000 0.021 99.642
SCOPHTHALMUS AQU0 SUS 128.000 0.020 99.662
ETRUMEUS TERES 124.000 0.019 99.681
PORTUNUS GIBBESII 120.000 0.018 99.699
PENAEUS AZTECUS 118.000 0.018 99.718
CONGER OCEANICUS 100.000 0.015 99.733
FAMILY XANTHIDAE 96.000 0.015 99.748
AMM0DYTES AMERICANUS 91.000 0.014 99.762
HIPPOLYTE SP 81.000 0.012 99.774

|

i NEOPAN0PE TEXANA SAYI 81.000 0.012 99.787
l MUGIL CEPHALUS 80.000 0.012 99.799

SYNODUS F0ETEMS 73.000 0.011 99.810

;

- _ _ _ _ _ _ _ _



TABLE 4-1 (CONT.)

"ENIDIA BERYLLINA 72.000 0.011 99.821
GASTER 0STEUS ACULEATUS 72.000 0.011 99.833 |

RISS0LA MARGINATA 70.000 0.011 99.843
ASTROSCOPUS GUTTATUS 67.000 0.010 99.854
LIMULUS POLYPHEMUS 66.000 0.010 99.864
ALOSA SAPIDISSIMA 62.000 0.010 99.873
LEIOSTOMUS XANTHURUS 60.000 0.009 99.883
STRONGYLURA MARINA 54.000 0.008 99.891
MORONE AMERICANA 49.000 0.008 99.899
PAGURUS LONGICARPUS 48.000 9 007 99.906
CANCER IRR0RATUS 48.000 0.007 99.913
TAUT 0GOLABRUS ADSPERSUS 46.000 0.007 99.920
SQUILLA EMPUSA 46.000 0.007 99.928
PAN 0PEUS HERBSTII 42.000 0.006 99.934
RHITHROPAN0PEUS HARRISII 42.000 0.006 99.940
HYPS0BLENNIUS HENTZI 37.000 0.006 99.946
CLASS HOLOTHUR0 IDEA 32.000 0.005 99.951
LOLLIGUNCOLA BREVIS 28.000 0.004 99.955
LUTJANUS GRISEUS 21.000 0.003 99.959
MUGIL CUREMA 18.000 0.003 99.961
FUNDULUS MAJALIS 16.000 0.002 99.964
RACHYCENTRON CANADUM 15.000 0.002 99.966
SELENE V0MER 15.000 0.002 99.969
DOROSOMA CEPEDIANUM 14.000 0.002 99.971
FUNDULUS DIAPHANUS 14.000 0.002 99.973
STEN 0TOMUS CHRYSOPS 13.000 0.002 99.975
MEMBRAS MARTINICA 11.000 0.002 99.977
CHAETODON OCELLATUS 11.000 0.002 99.978
CALLINECTES SIMILIS 11.000 0.002 99.980
PRION 0TUS CAROLINUS 10.000 0.002 99.981
UROPHYCIS CHUSS 7.000 0.001 99.983
FISTULARIA TABALARIA 7.000 0.001 99.984
LACTOPHRYS TRIQUETER 7.000 0.001 99.985
UROPHYCIS REGIUS 6.000 0.001 99.986
MENTICIRRHUS SAXATILIS 5.000 0.001 99.986
CHILOMYCTERUS SCH0EPFI 5.000 0.001 99.987
MALACLEMYS TERRAPIN 5.000 0.001 99.988
MYR0PHIS PUNCTATUS 4.000 0.001 99.989
BREV00RTIA TYRANNUS LAR 4.000 0.001 99.989
MERLUCCIUS BILINEARIS 4.000 0.001 99.990

| ENNEACANTHUS OBESUS 4.000 0.001 99.990
ALUTERUS SCH0EPFI 4.000 0.001 99.991
POLINICES DUPLICATUS 4.000 0.001 99.992
ANCH0A HEPSETUS LARVAE 3.000 0.000 99.992
ANCH0A HE?SETUS 3.000 0.000 99.993
BAIRDIELLA CHRYSURA 3.000 0.000 99.993
SPHYRAENA BOREALIS 3.000 0.000 99.994

;

! MONACANTHUS HISPIDUS 3.000 0.000 99.994
ANGUILLA ROSTRATA JUV. 2.000 0.000 99.994

i

| UMBRA PYGMAEA 2.000 0.000 99.995
l POLLACHIUS VIRENS 2.000 0.000 99.995

|
|
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TABLE 4-1 (CONT.)

UROPHYCIS SP 2.000 0.000 99.995
ALECTIS CRINITUS 2.000 0.000 99.996
MUGIL SP 2.000 0.000 99.996
LACT 0PHRYS TRIG 0NUS 2.000 0.000 99.996
PORTUNUS SPINIMANUS 2.000 0.000 99.996
CARCINUS MAENAS 2.000 0.000 99.997
CLASS ASTER 0 IDEA 2.000 0.000 99.997
DASYATIS SAYI 1.000 0.000 99.997
CLUPEIDAE 1.000 0.000 99.997
NOTEMIGONUS CRYS 0LEUCAS 1.000 0.000 99.997
APHRED0DERUS SAYANUS 1.000 0.000 99.998
HYPORHAMPHUS UNIFASCIATU 1.000 0.000 99.998
MENIDIA SP 1.000 0.000 99.998
LEP0 MIS GIBB0 SUS 1.000 0.000 99.998
ETHE0STOMA FUSIFORME 1.000 0.000 99.998
DECAPTERUS PUNCTATUS 1.000 0.000 99.998
TRACHIN0TUS FALCATUS 1.000 0.000 99.999
CARANJIDAE 1.000 0.000 99.999
SCORPAENA PLUMIERI 1.000 0.000 99.999
PARALICHTHYS OBLONGUS 1.000 0.000 99.999
CLASS ANTH0Z0A 1.000 0.000 99.999
UP0GEBIA AFFINIS 1.000 0.000 99.999
HOMARUS AMERICANUS ZOEA 1.000 0.000 99.999
HOMARUS AMERICANUS 1.000 0.000 100.000
CHELYDRA SERPENTINA 1.000 0.000 100.000
INVERTEBRATE FRAGMENTS 1.000 0.000 100.000

i
i

!

|

|
|



TABLE 4-2 TOTAL WEIGHT COLLECTED (grams), PERCENT COMPOSITION,
AND CUMULATIVE PERCENT OF FINFISH, OTHER VERTEBRATES,
AND MACR 0 INVERTEBRATES IMPINGED AT THE OYSTER CREEK
NUCLEAR GENERATING STTION, SEPTEMBER 1980 - AUGUST 1981

SPP. NAME NUMBER % CUMU. %

CALLINECTES SAPIDUS 1992510. 51.778 51.778

PSEUD 0PLEURONECTES AMERI 507171. 13.179 64.957
CRANG0N SEPTEMSPINOSA 495497. 12.876 77.833

CLASS SCYPH0ZOA 132989. 3.456 81.289
PARALICHTHYS DENTATUS 112576. 2.925 84.214
MENIDIA MENIDIA 107747. 2.800 87.014
LIMULUS POLYPHEMUS 100671. 2.616 89.630
ANGUILLA ROSTRATA 52378. 1.361 90.991
BREV00RTIA TYRANNUS 34965. 0.909 91.900
ETROPUS MICROSTOMUS 22970. 0.597 92.497

TAUT 0GA ONITIS 20997. 0.546 93.043
CYN0 SCION REGALIS 19639. 0.510 93.553
PALAEMONETES VULGARIS 19355. 0.503 94.056
ALOSA AESTIVALIS 18683. 0.485 94.541
OPSAhUS TAU 18066. 0.469 95.011
SYNGNATHUS FUSCUS 15442. 0.401 95.412
SCOPHTHALMUS AQU0 SUS 15339. 0.399 95.811
PRION 0TUS EVOLANS 14790. 0.384 96.195
LIBINIA DUBIA 14747. 0.383 96.578
TRINECTES MACULATUS 11939. 0.310 96.889
ALOSA PSEUD 0HARENGUS 10308. 0.268 97.156
ANCH0A MITCHILLI 7987. 0.208 97.364
LEIOSTOMUS XANTHURUS 6879. 0.179 97.543
MORONE AMERICANA 5988. 0.156 97.698
SPH0ER0 IDES MACULATUS 5901. 0.153 97.852

POMATOMUS SALTATRIX 5381. 0.140 97.992
HIPPOCAMPUS ERECTUS 5191. 0.135 98.126
PHYLUM NEMERTEA 4841. 0.126 98.252

MYOX0CEPHALUS AENAEUS 4672. 0.121 98.374
CONGER OCEANICUS 4158. 0.108 98.482
GOBIOSOMA BOSCI 4071. 0.106 98.587
OVALIPES OCELLATUS 3886. 0.101 98.688
MUGIL CEPHALUS 3655. 0.095 98.783

| RISS0LA MARGINATA 3551. 0.092 98.876

| ETRUMEUS TERES 3480. 0.090 98.966
l CANCER IRRORATUS 3140. 0.082 99.048

PEPRILUS TRIACANTHUS 3053. 0.079 99.127
CENTROPRISTIS STRIATA 2776. 0.072 99.199
SYN 00US F0ETEMS 2529. 0.066 99.265

STEN 0TOMUS CHRYSOPS 2486. 0.065 99.330

APELTES OUADRACUS 2245. 0.058 99.388
t

! ASTR0SCOPUS GUTTATUS 2074. 0.054 99.442

MALACLEMYS TERRAPIN 1997. 0.052 99.494

CYPRIN000N VARIEGATUS 1838. 0.048 99.541

CARANX HIPPOS 1392. 0.036 99.578

l PRION 0TUS CAROLINUS 1321. 0.034 99.612

|



TABLE 4-2 (CONT.)

SPP. NAME NUMBER % CUMU. %

PORTUNUS GIBBESII 1317. 0.034 99.646
PENAEUS AZTECUS 1118. 0.029 99.675
FUNDULUS HETER 0CLITUS 870. 0.023 99.698
STRONGYLURA MARINA 757. 0.020 99.717
CHASMODES BOSQUIANUS 753. 0.020 99.737
FAMILY XANTHIDAE JUV. 724. 0.019 99.756
RACHYCENTRON CANADUM 705. 0.018 99.774
ALOSA SAPIDISSIMA 636. 0.017 99.791
ALUTERUS SCHOEPFI 569. 0.015 99.805
MENTICIRRHUS SAXATILIS 526. 0.014 99.819
CHILOMYCTERUS SCH0EPFI 496. 0.013 99.832
SQUILLA EMPUSA, 446. 0.012 99.844
UROPHYCIS REGIUS 419. 0.011 99.854
CLASS HOLOTHUR0! DEA 369. 0.010 99.864
SELENE V0MER 368. 0.010 99.874
AMMODYTES AMERICANUS 354. 0.009 99.883
PAN 0PEUS HERBSTII 347. 0.009 99.892
DOR 0 SOMA CEPEDIANUM 333. 0.009 99.901
DASYATIS SAYI 313. 0.008 99.909
MUGIL CUREMA 310. 0.008 99.917
TAUT 0GOLABRUS ADSPERSUS 291. 0.008 99.924
LOLLIGUNCOLA BREVIS 278. 0.007 99.931
POLINICES DUPLICATUS 267. 0.007 99.938
FISTULARIA TABALARIA 246. 0.006 99.945
HYPSOBLENNIUS HENTZI 198. 0.005 99.950
GASTER 0STEUS ACULEATUS 179. 0.005 99.955 ,

FUNDULUS MAJALIS 161. 0.004 99.959 |
MONACANTHUS HISPIDUS 136. 0.004 99.962
NEOPAN0PE TEXANA SAYI 131. 0.003 99.966
CALLINECTES SIMILIS 119. 0.003 99.969
FAMILY XANTHIDAE 117. 0.003 99.972
SPHYRAENA BOREALIS 110. 0.003 99.975
LUTJANUS GRISEUS 95. 0.002 99.977
UROPHYCIS CHUSS 91. 0.002 99.980
PAGURUS LONGICARPUS 77. 0.002 99.982
MYRCPHIS PUNCTATUS 76. 0.002 99.984
FUNDULUS DIAPHANUS 68. 0.002 99.985
ALECTIS CRINITUS 65. 0.002 99.987 .
MENIDIA BERYLLINA 64. 0.002 99.989
MEMBRAS MARTINICA 45. 0.001 99.990
CHAETODOM OCELLATUS 43. 0.001 99.991
MERLUCCIUS BILINEARIS 38. 0.001 99.992
BAIRDIELLA CHRYSURA 32. 0.001 99.993
TRACHIN0Ti "ALCATUS 31. 0.001 99.994
RHITHROP'a *'.US HARRISII 31. 0.001 99.994
PORTUNUS ?INIMANUS 25. 0.001 99.995
HYPORHAMPHUS UNIFASCIATU 20. 0.001 99.996
MUGIL SP 17. 0.000 99.996

_- - ___- _
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TABLE 4-2 (CONT.) j

SPP. NAME NUMBER % CUMU. %

PARALICHTHYS OBLONGUS 16. 0.000 99.996
HIPPOLYTE SP 16. 0.000 99.997
ANCH0A HEPSETUS 13. 0.000 99.997
LACTOPHRYS TRIQUETER 12. 0.000 99.997
ENNEACANTHUS OBESUS 10. 0.000 99.998
NOTEMIGONUS CRYS 0LEUCAS 9. 0.000 99.998
CLASS ASTER 0 IDEA 8. 0.000 99.998
APHRED00ERUS SAYANUS 7. 0.000 99.998
POLLACHIUS VIREtiS 6. 0.000 99.998
CARANJIDAE 6. 0.000 99.999
CHELYDRA SERPENTINA 6. 0.000 99.999
LACTOPHRYS TRIG 0NUS 5. 0.000 99.999
CLASS ANTH0ZOA 5. 0.000 99.999
BREV00RTIA TYRANNUS LAR 4. 0.000 99.999
SCORPAENA PLUMIERI 4. 0.000 99.999
UMBRA PYGMAEA 3. 0.000 99.999
LEP0 MIS GIBB0 SUS 3. 0.000 99.999
CARCINUS MAENAS 3. 0.000 100.000
ANGUILLA ROSTRATA JUV. 2. 0.000 100.000
CLUPEIDAE 2. 0.000 100.000
UROPHYCIS SP 2. 0.000 100.000
DECAPTERUS PUNCTATUS 2. 0.000 100.000
HOMARUS AMERICANUS 2. 0.000 100.000
FISH REMAINS 1. 0.000 100.000
ANCH0A HEPSETUS LARVAE 1. 0.000 100.000
MENIDIA SP 1. 0.000 100.000
ETHEOSTOMA FUSIFORME 1. 0.000 100.000
UP0GEBIA AFFINIS 1. 0.000 100.000
HOMARUS AMERICANUS Z0EA 1. 0.000 100.000
INVERTEBRATE FRAGMENTS 1. 0.000 100.000

i
l
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TABLE 4-3 DAY-NIGHT COMPARIS0NS OF NUMBERS AND WEIGHTS (kg) 0F SELECTED SPECIES IMPINGED ON
THE OYSTER CREEK NUCLEAR GENERATING STATION TRAVELING SCREENS, SEPTEMBER 1980 -
AUGUST 1981

Percent Percent
Number Collected Catch Weight Collected Catch

Species Night Day Night Night Day Night

Callinectes sapidus 77,850 16,057 82.9 1,520.88 471.63 76.3
Pseudopleuronectes americanus 2,428 503 82.8 410.89 96.29 81.0
Crangon septemspinosa 392,780 60,579 86.6 449.76 49.96 90.0
Cynoscion regalis 1,307 289 81.9 8.73 10.91 44.5
Paralichthys dentatus 365 241 60.2 64.30 48.27 57.1
Menidia menidia 14,237 4,827 74.7 83.20 24.55 77.2

Anguilla rostrata 378 53 87.7 42.84 9.54 81.8
Tautoga onitis 342 178 65.8 13.01 7.99 62.0
Class Scyphozoa 1,332 839 61.4 7' i9 55.10 58.6
Brevortia tyrannus 507 249 67.1 21.01 13.95 60.1
Opsanus tau 613 82 88.2 14.18 3.89 78.5
Prionotus evolans 676 72 90.4 11.59 3.20 78.4
Anchoa mitchilli 2,656 903 74.6 7.01 0.98 87.7
Alosa aestivalis 1,972 306 86.6 15.39 3.30 82.3
Trinectes maculatus 310 36 89.6 10.25 1.69 85.8
Peprilus triacanthus 47 94 33.3 1.75 1.31 57.2

Etropus microstomus 3,416 390 89.6 21.27 1.71 92.6
Pomatomus saltatrix 328 111 74.7 3.33 2.05 61.9
Palaemonetes vulgaris 29,532 7,513 79.7 15.11 4.25 78.0
Syngnathus fuscus 3,607 2,052 63.7 10.72 4.72 69.4
Gobiosoma bosci 2,849 5,062 36.0 1.91 2.17 46.8
Other species 6,910 3,899 63.9 19.67 11.15 63.8
Total 544,442 104,335 83.9 2,916.54 931.66 75.8

i
*

!
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TABLE 4-6 TOTAL ESTIMATED NUMBER AND WEIGHT (kg) WITH 80 PERCENT
CONFIDENCE INTERVALS OF KEY AND ABUNDANT SPECIES
IMPINGED AT THE OYSTER CREEK NUCLEAR GENERATING
STATION, SEPTEMBER 1980 - AUGUST 1981

Species Number Weight

Brevoortia tyrannus 12,005 5,839 500.18 296.24
Anchoa nitchilli 76,994 15,399 202.09 42.22
Menidia menidia 268,961 202,896 1,518.99 1,194.14
Syngnathus fuscus 92,602 35,399 255.34 79.10
Pomatomus saltatrix 9,154 4,706 93.37 47.10
Cynoscion regalis 37,401 9,926 339.62 230.72
Menticirrhus saxatilis 117 109 12.15 11.87
Gobiosoma bosci 105,378 88,131 54.70 34.40
Etropus microstomus 54,243 71,724 325.52 412.91
Paralichthys dentatus 8,228 4,199 1,532.70 815.31
Pseudopleuronectes americanus 48,511 25,172 8,644.52 4,153.95
Sphoeroides naculatus 17,179 20,201 123.51 117.30
Crangon septemspinosa 6,821,222 1,760,234 7,615.9022,931.86
Callinectes sapidus 1,831,654 287,946 43,808.42 8,161.46

Total (a) 10,293,611 2,370,194 73,849.67 14,054.76

) (a) Total includes all species collected from screenc.
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TABLE 4-7 MEAN WATER TEMPERATURE VALUES (C) DURING DAY (INTD) AND NIGHT
(INTN) IMPINGEMENT SAMPLING AT THE OYSTER CREEK NUCLEAR
GENERATING STATION SEPTEMBER 1980 - AUGUST 1981

i
l

Surface Bott:r,
i

STATION STATION'

DATE INTN INTD MEAN INTN INTD MEAM

2 SEP 90 23.8 27.6 28.2 28.9 27.7 28.3
8 SEP 80 25.7 25.3 25.5 25.8 25.3 25.5

15 SEP 80 23.2 22.3 22.8 23.3 22.3 22.8
22 SEP 80 24.4 24.6 24.5 24.4 24.6 24.5
29 SEP 80 18.1 18.7 18.4 18.1 18.7 18.4
6 OCT 80 16.9 16.6 16.8 16.9 16.6 16.8

13 OCT 80 13.9 13.3 13.6 13.9 13.4 13.6
20 OCT 80 16.7 16.6 16.6 16.7 16.5 16.6

i 27 OCT 80 11.5 12.5 12.0 11.6 12.5 12.0
3 MOV 80 11.2 12.5 11.9 11.2 12.5 11.8

10 MOV 80 9.3 7.8 8.5 9.3 7.8 8.6
1 17 MOV 80 6.4 5.9 6.2 6.4 5.9 6.2

24 MOV 80 6.3 - 7.0 6.7 6.2 7.0 6.6
1 DEC 80 8.0 8.7 8.4 8.0 8.7 8.3
8 DEC 80 6.1 6.0 6.1 6.1 6.0 6.0

15 DEC 80 5.1 3.9 4.5 4.0 3.9 3.9
22 DEC 80 0.7 0.1 0.4 -0.9 -0.6 -0.8
29 DEC 80 2.0 1.6 1.8 1.8 1.4 1.6

5 JAM 81 -0.0 0.5 0.2 -0.9 -0.8 -0.9

| 12 JAN 81 0.5 0.4 0.4 -0.9 -0.5 -0.7
! 19 JAN 81 2.6 1.5 2.1 2.5 1.4 2.0

26 JAM 81 4.9 4.3 4.6 4.1 3.4 3.7
2 FEB 81 3.8 2.0 2.9 , 3.8 1.8 2.8
9 FEB 81 0.6 1.6 1.1 0.2 0.2 0.2

17 FEB 81 10.5 8.4 9.5 8.5 7.3 7.9

i 23 FEB 81 8.5 8.4 8.5 8.4 8.3 8.4
2 MAR 81 7.3 6.1 6.7 7.1 6.0 6.5
9 MAR 81 4.4 4.8 4.6 4.4 4.8 4.6

16 MAR 81 3.9 3.2 3.5 3.9 3.2 3.5
23 MAR 81 4.4 5.1 4.7 4.3 5.0 4.7
30 MAR 81 11.0 11.5 11.3 11.0 11.4 11.2
6 APR 81 11.4 11.7 11.5 11.4 11.7 11.5

13 APR 81 11.3 12.0 11.6 11.4 12.0 11.7
20 APR 81 12.2 11.3 11.8 12.2 11.4 11.8
27 APR 31 14.1 14.7 14.4 14.1 14.7 14.4
4 MAY 81 15.1 14.8 14.9 15.1 14.8 14.9

11 MAY 81 15.7 17.0 16.3 15.7 16.6 16.1
18 MAY al 16.2 15.8 16.0 16.2 15.8 16.0

25 MAY 81 20.6 20.7 20.6 20.6 20.6 20.6

1 JUN 81 22.2 21.4 21.3 22.2 21.4 21.8

8 JUN 81 24.7 25.1 24.9 24.8 25.0 28.9

22 JUN 81 25.9 25.2 25.6 25.3 25.2 25.6

29 JUN 81 23.9 23.8 23.3 24.1 23.8 23.9

6 JUL 31 25.3 27.0 25.6 25.4 25.9 25.6

13 jut. 31- 29.2 27.8 23.0 23.3 27.8 29.0

20 JUL 81 27.4 27.9 27.6 27.5 27.7 27.6<

27 JUL 81 27.6 27.3 27.4 27.9 27.3 27.5

3 AUG 81 25.4 27.3 25.8 25.4 27.2 25.3

10 AUG 81 27.1 27.2 27.2 27.2 27.1 27.1
MEAM 13.8 13.6 13.7 13.6 13.4 13.5

i
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TABLE 4-8 MEAN DISSOLVED OXYGEN VALUES (mg/1) DURING DAY (INTD) AND
NIGHT (INTN) IMPINGEMENT SAMPLING AT THE OYSTER CREEK
NUCLEAR GENERATING STATION, SEPTEMBER 1980 - AUGUST 1981

Surface Bottom

STATION STATION
.

DATE INTN INTD MON INTN INTO MEAN

2 SEP 80 4.6 5.8 5.2 4.6 6.0 5.3
8 SEP 80 5.3 5.8 5.5 5.3 5.8 5.6

15 SEP 80 5.4 5.6 5.5 5.5 5.5 5.5
22 SEP 80 5.7 5.7 5.7 5.7 5.7 5.7
29 SEP 80 6.3 6.1 6.2 6.3 6.2 6.2

6 OCT 80 7.1 7.0 7.1 7.2 7.0 7.1
13 OCT 80 7.8 7.8 7.8 7.8 8.0 7.9
20 OCT 80 7.2 7.2 7.2 7.2 7.1 7.2
27 OCT 80 7.7 7.4 7.6 7.7 7.5 7.6

3 NOV 80 8.3 8.4 8.4 8.4 8.4 8.4
10 NOV 80 8.7 9.0 8.8 8.7 8.9 8.8
17 NOV 80 9.4 9.3 9.4 9.4 9.3 9.4
24 NOV 80 10.2 9.8 10.0 10.2 9.9 10.0

1 DEC 80 9.6 9.6 9.6 9.6 9.6 9.6
8 DEC 80 10.4 10.1 10.3 10.5 10.1 10.3

15 DEC 80 11.0 11.2 11.1 11.2 11.2 11.2
22 DEC 80 11.7 11.4 11.5 11.7 11.5 11.6
29 DEC 80 10.3 10.3 10.3 10.4 10.6 10.5

5 JAN 81 13.1 13.9 13.5 13.2 14.0 13.6
12 JAN 81 12.2 11.9 12.0 12.4 12.3 12.4
19 JAN 81 13.5 15.4 14.4 13.7 15.7 14.7
26 JAN 81 10.5 11.1 10.8 10.8 11.8 11.3
2 FE8 81 10.6 11.2 10.9 11.0 11.3 11.1

9 FE8 81 10.5 10.6 10.5 10.7 10.9 10.8
17 FE8 81 9.5 9.8 9.7 9.6 10.0 9.8
23 FE8 81 8.7 8.8 8.8 8.8 8.9 8.8

2 MAR 81 9.6 10.0 9.8 9.8 10.1 9.9
9 MAR 81 10.7 11.0 10.8 10.9 11.2 11.0

16 MAR 81 10.1 10.3 10.2 10.1 10.4 10.3
23 MAR 81 10.8 10.9 10.8 10.9 11.0 11.0
30 MAR 81 7.8 8.6 S.2 7.9 8.7 8.3
6 APR 81 8.4 9.4 8.9 8.4 9.5 9.0

13 APR 81 7.5 7.3 7.4 7.5 7.3 7.4
20 APR 81 8.4 8.7 8.5 8.4 8.7 8.6
27 APR 81 8.4 8.6 8.5 8.5 8.6 8.5
4 MAY 81 7.2 7.3 7.2 7.2 7.3 7.2

11 MAY 81 6.7 6.9 6.8 6.6 6.6 6.5
18 MAY 81 7.8 6.8 7.3 7.9 6.8 7.4
26 MAY 81 7.0 7.3 7.2 7.0 7.3 7.2
1 JUN 81 6.8 6.1 5.4 6.8 6.1 6.4
8 JUN 81 6.0 5.7 5.8 5.9 5.7 5.8

22 JUN 81 4.3 5.9 5.0 4.3 5.8 5.0
29 JUN 81 7.1 6.7 6.9 7.1 6.7 6.9
6 JUL 81 6.1 6.7 6.4 6.0 6.7 f.4

13 JUL 81 4.2 5.9 5.0 4.1 5.8 5.0

20 JUL 81 4.1 5.5 4.8 4.1 5.5 4.8

27 JUL 81 5.0 5.5 5.3 5.0 5.5 5.3

3 AUG 81 5.4 7.1 6.2 5.3 7.1 6.2
10 AUG 81 6.1 5.9 6.0 6.0 5.0 6.0
MEAN 8.2 8.5 8.3 8.2 8.5 8.4

- - _ _ _
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TABLE 4-9 MEAN SALINITY VALUES (ppt) DURING DAY (INTD) AND NIGHT (INTN)
IMPINGEMENT SAMPLING AT THE OYSTER CREEK NUCLEAR GENERATING
STATION SEPTEMBER 1980 - AUGUST 1981

|

,

sottanSurface

STATION STATION

DATE INTN INTD MEAN INTN INTO MEAN

2 SD 80 24.2 24.0 24.1 24.3 24.0 24.1

8 SD 80 24.2 24.9 24.5 24.2 24.9 24.6

15 SD 80 27.6 28.1 27,3 27.7 29.1 27.9

22 SEP 80 25.3 26.4 25.3 25.3 25.3 25.8

29 SD 80 26.4 26.2 26.3 26.3 26.2 26.3

6 0CT 80 26.4 26.8 26.6 26.5 26.7 26.6

13 OCT 30 25.2 25.4 25.3 25.3 25.3 25.3

20 OCT 80 23.9 24.4 24.1 24.0 24.3 24.1

27 OCT 80 23.9 23.5 23.7 23.9 23.7 23.8

3 NOV 8J 26.0 26.0 26.0 26.1 26.0 25.0

10 NOV 80 25.6 25.8 25.7 25.7 26.0 25.8

17 NOV 80 25.1 24.4 24.8 25.2 24.6 24.9

24 NOV 80 24.0 23.8 23.9 24.1 23.9 24.0

i 1 DEC 80 24.0 23.9 24.0 23.3 24.0 23.9

8 DEC 80 25.9 26.3 26.1 25.7 26.1 25.9

15 DEC 80 24.0 23.5 23.7 23.4 23.4 23.4

22 DEC 80 24.4 25.3 24.8 24.3 24.9 24.6

29 DEC 80 24,1 25.2 24.6 23.5 25.2 24.3

5 JAN 81 24.7 24.9 24.8 23.9 24.3 24.4

12 JAN 81 25.3 25.8 25.5 25.5 25.7 25.5

19 JAN 81 24.7 25.5 25.1 24.6 25.3 24.9

26 JAN 81 28.2 28.6 28.4 27.7 28.7 28.2

2 FH 81 E.4 27.3 26.8 26.3 27.3 26.3

9FG81 26.9 26.2 26.6 26.4 25.8 26.1

17 Fa 81 33.0 26.4 26.2 25.6 26.1 25.9

23 FB 81 24.7 25.0 25.4 25.1 26.6 25.9

2 MAR 81 23.0 23.4 23.2 23.0 23.1 23.1

9 MAR 81 24.0 23.6 23.8 24.1 23.7 23.9

16 MAR 81 22.3 24.4 23.6 22.3 24.4 23.6

23 NAR 81 23.2 23.7 23.4 23.2 23.7 23.5

30 MAR 81 22.1 22.3 22.4 22.1 22.8 22.4

6 APA 81 23.4 23.6 23.5 23.4 23.6 23.5

13 APR 81 22.4 21.7 22.0 22.4 21.7 22-0

20 APR 81 23.4 23.9 23.6 23.5 23.9 23.1

27 APR 81 22.7 22.1 22.4 22.3 22.1 22.5

l & MAY 81 23.9 23.8 23.3 23.9 23.3 23.9

11 MAY 81 21.5 20.5 21.0 21.5 20.C 21.2

18 MAY 81 22.3 22.9 22.6 22.4 22.9 22.6

75 MAY 81 24.3 24.3 24.3 24.3 24.2 24.3

1 JUN 81 24.3 24.1 24.2 24.3 24.1 24.2

3 JUN 81 25.0- 24.3 24.9 25.1 24.9 25.0

22 JUN 81 22.5 22.6 22.5 22.4 22.7 22.5

29 JUN 81 22.9 22.1 22.5 22.9 22.1 22.5

6 JUL al 23.6 23.2 23.4 23.6 23.3 23.4

13 JUL 81 22.4 22.0 22.2 22.4 22.1 22.2

20 JUL Al 24.9 24.6 24.7 25.0 24.7 24.3

27 JUL 81 23.3 23.7 23.8 23.3 23.7 23.3

3 AUG 81 24.0 24.0 24.0 24.1 24.0 24.0

10 SUG 81 24.1 23.5 23.3 24.1 23.6 23.9

MEAM 24.3 24.5 24.4 24.3 24.5 24.4
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TABLE 4-10 MEDIAN pH VALUES ASSOCIATED WITH IMPINGEMENT
AT THE OYSTER CREEK NUCLEAR GENERATING STATION,
SEPTEMBER 1980 - AUGUST 1981

Day Night Daily
Surface Botton Surface Bottom Median

7.6 7.6 7.62 SEP 80 7.7 7.8 -

8 SEP 80 7.9 7.9 7.8 7.9 7.?
15 SEP 80 7.6 7.6 7.7 7.7 7.6
22 SEP 80 7.7 7.7 7.7 7.7 7.7
29 SEP 80 7.4 7.4 7.5 7.5 7.5

6 0CT 80 7.9 8.0 8.0 7.9 7.9
13 0CT 80 7.9 8.0 7.9 8.0 8.0
20 OCT 80 7.8 7.8 7.8 7.8 7.8
27 OCT 80 7.4 7.2 7.8 7.8 7.7

3 NOV 80 7.6 7.5 7.8 7.8 7.7
10 NOV 80 7.9 7.9 7.9 7.9 7.9
17 NOV 80 7.8 7.8 7.8 7.8 7.8
24 NOV 80 7.9 7.8 7.8 7.'d 7.8

1 DEC 80 - 7.9 7.9 7.8 7.8 7.9
8 DEC 80 7.9 7.9 7.9 7.9 7.9

15 DEC 80 7.9 7.9 7.9 7.9 7.9
22 DEC 80 8.0 8.0 8.0 8.0 8.0
29 DEC 80 7.9 7.9 7.9 7.9 7.9

5 JAN 81 8.0 8.0 8.0 8.0 8.0
12 JAN 81 8.1 8.1 8.1 8.1 8.1
19 JAN 81 8.3 8.3 8.3 8.3 8.3
26 JAN 81 8.3 8.3 8.2 8.2 8.2

2 FEB 81 8.2 8.2 8.1 8.1 8.1
9 FEB 81 8.3 8.3 8.3 8.2 8.3

17 FEB 81 8.1 8.1 8.1 8.1 8.1
23 FEB 81 8.0 8.0 7.9 7.9 7.9

2 MAR 81 8.1 8.1 8.1 8.1 8.1
9 MAR 81 8.1 8.1 8.1 8.1 8.1

16 MAR 81 8.2 8.2 8.2 8.2 8.2
23 MAR 81 8.3 8.3 8.2 8.2 8.3
30 MAR 81 8.0 8.0 8.0 8.0 8.0

6 APR 81 8.1 8.1 8.0 8.0 8.0
13 APR 81 7.8 7.9 7.9 7.9 7.9
20 APR 61 8.1 8.0 8.1 8.1 8.1
27 APR 81 8.1 8.1 8.1 8.1 8.1
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Day Night Daily
Surface Bottcn Surface Botton Median

4 MAY 81 8.1 8.0 8.1 8.1 8.1
11 MAY 81 7.8 7.8 7.9 7.9 7.8
18 MAY 81 8.2 8.1 8.2 8.2 8.2
26 MAY 81 8.3 8.3 8.2 8.2 8.3

1 JUN 81 8.2 8.2 8.3 8.3 8.2
8 JUN 81 8.0 8.0 8.1 8.1 8.0

22 JUN 81 8.0 8.0 7.9 7.9 7.9
29 JUN 81 8.3 8.3 8.3 8.3 8.3

6 JUL 81 8.2 8.1 8.1 8.2 8.2
13 JUL 81 8.0 8.0 7.9 7.9 8.0
20 JUL 81 8.1 8.0 7.9 7.8 7.9
27 JUL 81 8.2 8.2 8.2 8.2 8.2

3 AUG 81 8.1 8.1 8.0 8.0 8.0
10 AUG 81 8.0 7.9 8.1 8.1 8.1

(
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TABLE 4-11 GENERAL LINEAR MODEL RESULTS FOR SELECTED SPECIES IMPINGED WEEKLY ON OYSTER CREEK NUCLEAR
GENERATING STATION TRAVELING SCREENS RELATIVE TO VARIOUS PLANT OPERATIONAL AND WATER
CHEMISTRY MEASUREMENTS FROM SEPTEMBER 1975 THROUGH AUGUST 1981

Continuous Variables Discrete Variables
2Species Season r __n,_ l 2 3 4 5 6 7 8 9 10 1 2 3 4 5

Anchoa
mitchilli

Number Fall 0.32 193 pH DO Winds -- -- -- -- -- -- -- Wind 1 Pumps Period -- --

ScreensWinter 0.10 604 Winds DO -- -- -- --
-- -- -- -- -- -- -- --

Wird 2 -- -- -- --

Spring 0.40 221 pH DO -- -- -- -- -- -- -- --

Summer 0.19 394 Temp. Amb. Flow Winds -- -- -- -- -- -- Period Sc reens -- -- --

Period Wind I Wind 2 Punps Sc reensWeight Fall 0.48 193 pH DO Winds Flow -- -- -- -- -- --

Winter 0.10 604 DO -- -- -- -- -- -- -- -- -- Screens Period -- -- --

Wind 2 -- -- -- --Spring 0.42 221 pH DO -- -- -- -- -- -- -- --

Summer 0.19 394 Temp. Amb. Flow -- -- -- -- -- -- -- Period Sc reens -- -- --

Menidia
ment 3ia

Mumber Fall 0.51 193 AT H.R. -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- Wind 1 Period Punps -- --

ilinter 0.13 604 00' si Winds H.R. pil
Wind 2 PeriodSpring 0.42 221 Temp. Amb. AT H.R. -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- Sc reensSumrer 0.14 394 Sal. DO -- -- -- --

Weight Fall 0.49 193 aT H.R. -- -- -- -- -- -- -- -- -- -- -- -- -- t

t-- -- -- -- -- Wind 1 Period -- -- --Winter 0.12 604 D0 pH AT Winds Temp.
Spring 0.38 221 Temp. Anb. DO -- -- -- -- -- -- -- Wind 2 Period -- -- --

-- -- -- -- -- -- -- -- Sc reens -- -- -- --

Sumuer 0.14 394 Sal. DO

Synonathus i

fuscus

Nuwber Fall 0.36 193 H.R. aT Ar b. -- -- -- -- -- -- -- Period Screens Pumps -- --

-- -- -- -- -- -- -- Period Wind 1Winter 0.16 604 D0 pH Winds -- -- --

Spring 0.24 221 DO Amb. pH -- -- -- -- -- -- -- Wind 2 -- -- -- --

-- -- -- -- -- -- -- Period Wind 1 ScreensSummer 0.21 394 D0 pH Sal . -- --

Weight fall 0.34 193 18. R . AT Amo. -- -- -- -- -- -- -- Period Sc reens -- -- --

Winter 0.18 604 pit D0 AT Amb. H.R. Sal. -- -- -- -- Period -- -- -- --

-- -- -- -- -- -- -- Wind 2 -- -- -- --Spring 0.23 221 00 pH Amb.
Summer 0.17 394 D0 pH Sal. -- -- -- -- -- -- -- Period Wimi 1 -- -- --

Note: Va'rlables are arranged from lef t to right in decreasing importance.

Sal. = salinity; Temp. = air temperature; Anh. = ambient water temperature; Flow = total cooling water
a#kt dilution flow; H.R. = heat rejection; AT = delta-T; Wind I = wimis <l6.1 kph; Wimi 2 = win ts >l6.1 a ph;

*t- Per lad .=. d.*y. n n ight : Screens = nunber of travelling screens running.
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TABLE 4-11 (CONT.)
...a.-. . . . .

C ntinuous Variables Discrete Varfahles
Species Season r ,jt_ 1 2 3 4 5 6 7 8 9 to 1 2 3 4 52

I Pomatonus
saltatrix

Period -- -- -- --

Number Fall 0.25 193 pH Winds -- -- -- -- -- -- -- --

Sc reens -- -- -- --

Winter 0.12 604 fob. Fl ow pH -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- Screens Pumps -- -- --

Spring 0.47 221 56).
.- -- -- -- -- -- -- -- -- -- -- -- -- --

Summer 0.17 394 DO

-- -- -- -- -- -- -- -- -- -- -- -- --

Weight Fall 0.16 193 pH Winds
Screens -- -- -- --

Winter 0.10 604 Anb. -- -- -- -- -- -- -- -- --

Pumps Screens -- -- --

Spring 0.45 221 Sal. Wi nds -- -- -- -- -- -- -- --

Period kind I -- -- --

Sunmer 0.16 394 Anb. Temp. Flow Winds -- -- -- -- -- --

Cynoscion
regalis

Number Fall 0.35 193 Winds pH DO Fl ow -- -- -- -- -- -- Wind 2 ''unps -- -- --

-- -- -- -- -- -- Screens .- -- -- --

Winter 0.15 604 Amb. Wi nds Sal. Fl ow

Spring 0.05 221 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Summer 0.19 3 94 -- -- -- -- -- -- -- -- -- -- Period -- -- -- --

Weight Fall 0.30 193 pH Wi nds Do Flow -- -- -- -- -- -- Wi nd 2 Punps -- -- --

-- -- -- -- -- -- -- -- -- Screens -- -- -- --

Winter 0.09 604 Winds
Spring 0.05 221 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

I
Summer 0.11 394 -- -- -- -- -- -- -- -- -- -- Period -- -- -- --

r

i

Paralichthys

dentatus

Nunber Fall 0.46 193 Winds Flow Amb. Sal. Temp. D0 pH AT M.R. Tide Period Wind 1 Screens -- --

Screens Period -- -- --

Winter 0.14 604 pH Amb. Sal. -- -- -- -- -- -- --

Wind 2 -- -- -- --

Spring 0.38 221 Sal. -- -- -- -- -- -- -- -- --

Period -- -- -- --

Summer 0.11 394 Tenp. Amb. -- -- -- -- -- -- -- --

Weight Fa11 0.45 193 Winds Anh. Flow Sa1. Temp. AT DO H.R. Tide 141 Period Wind 1 Sc reens -- --

I
Winter 0.12 604 pH Sal. Amb. -- -- -- -- -- -- -- Screens Period -- -- --

-- -- -- -- -- -- -- -- -- Wi nd 2 -- -- -- --
'

Spring 0.39 221 Sal.
Summer 0.08 394 Temp. Amb. -- -- -- -- -- -- -- -- Screens -- -- -- --

-
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| TABLE 4-11 (CONT.)
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Continuous Variables Discrete Variablest

i

Species Season r 1 1 2 3 4 5 6 7 8 9 10 1 2 3 4 52

Pseudopleuronectes
'

anericanus

Ntanber Fall 0.15 193 H.R. af -- -- -- -- -- -- -- -- -- -- -- -- --

Wind 1 Period Wind 2 -- --

Winter 604 Asnb. DO -- -- -- -- -- -- -- --

-- -- -- --

Spring 0.47 221 Sal. Temp. pH Amb. H.R. Winds ai -- -- -- Sc reens

Sumner 0.06 394 Flow -- -- -- -- -- -- -- -- -- -- -- -- -- --

Screens -- -- -- --

Weight Fall 0.17 193 H.R. ai pH -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- Wind 1 Period -- -- --

Winter 0.23 604 DO Amb.
Wind 2 -- -- -- --

Spring 0.41 221 Sal. Temp. Winds hub. -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- - -- -- -- --

Surrer 0.05 394 Temp.

Crangon
septenspinosa

-- -- -- -- -- -- -- -- Period Screens -- -- --

Ntreer fall 0.40 193 H.R. AT
-- -- -- -- -- -- Period Wind 1 -- -- --

Winter 0.14 604 D0 pil Sal . Amb.
-- -- -- -- -- -- -- -- -- Wind 2 -- -- -- --

Spring 0.14 221 Sal.
Sumner 0.11 394 Sal. -- -- -- -- -- -- -- -- -- Period -- -- -- --

-- -- -- -- -- -- .. -- Period Screens -- -- --

Weight Fall 0.38 193 II.R. aT
-- -- -- -- -- Period Wind 1 -- -- --

Winter 0.15 604 D0 pH Anb. Sal. Winds
Spring 0.16 221 Sal. -- -- -- -- -- -- -- -- -- Wind 2 -- -- -- --

Summer 0.11 394 Sal. -- -- -- -- -- -- -- -- -- Period -- -- -- --

Callinectes
sapidus

-- -- -- -- -- -- -- Period Wind 2 Screens -- --

Nunber Fall 0.53 193 Winds DO Amb.

Winter 0.24 604 AT. H.R. Sal. Anb. -- -- -- -- -- -- Period Punps -- -- --

-- -- -- -- -- -- -- Screens Period Wind 2 -- --

Spring 0.34 221 Temp. Anb. Sal.
-- -- -- -- -- -- -- Wind 1 -- -- -- --

Sunrer 0.25 394 Sal. Winds DO

-- -- -- -- -- -- -- Period Pumps Wind 2 Screens --

Weight fall 0.43 193 Sal. Winds DO
-- -- -- -- -- -- Period Screens Wind 1 -- --

Winter 0.30 604 Amb. Winds AT Sal.
Spring 0.49 221 pH 00 -- -- -- -- .. -- -- -- Screens Period -- -- --

Period -- -- -- --

Samwer 0.18 394 Tenp. Anh. Flow Sal. -- -- -- -- -- --
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TABLE 4-12 COEFFICIENTS OF DETERMINAT' ION (r ) 0F REGRESSION ANALYSES

OF MONTHLY MEAN IMPINGEMENT VERSUS FIELD FISHERIES AND
ASSOCIATED WATER TEMPERATURE FOR THE 1975-1981 DATABASE

Seine
Species Trawl 12.2-m 45.7-m

Anchoa mitchilli 0.06 0.76 0.07

Menidia menidia 0.15 0.14 0.16

Syngnathus fuscus 0.07 0.06 0.08

Pomatomus saltatrix 0.19 0.20 0.24

Cynoscion regalis 0.22 0.18 0.17

Paralichthys dertatus 0.10 0.05 0.03

Pseudopleuronectes americanus 0.21 0.23 0.28

Crangon septemspinosa 0.35 0.35 0.54

Callinectes sapidus 0.20 0.21 0.14

Sphoeroides maculatus 0.88 0.03 0.14

l
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TABLE 4-13 RESULTS OF REGRESS.ON MODELS EMPLOYED ON MONTHLY MEAN
IMPINGEMENT OF SELECTED SPECIES VERSUS SELECTED PLANT-
OPERATIONAL, FIELD COLLECTIONS, AND WATER QUALITY
PARAMETERS FOR THE 1975-1981 DATABASE

Significant Variables (a) (p < 0.05)2Species r 3

Anchoa
mitchilli 0.79 43 12.2-m seine--winter excluded

Pomatonus;

saltatrix 0.33 33 45.7-m seine--winter excluded (b)

Cynoscion
regalis 0.35 32 Otter trawl--winter, spring excluded

Paralichthys
dentatus 0.38 49 45.7-m seine (3-month lag)--00,

windspeed, total flow, water temp.

Crangon
septemspinosa 0.41 44 12.2-m seine--stanmer excluded,

salinity, air tenp.

(a) Model empioyed: Mean monthly impingement = (C ) measured water
3,

Temp. + (C ) salinity = (C ) D0 + (C ) total fTow + (C ) windspeed +
2 3 S(C ) mean monthly field coTlection +4

C7t 6
(b) No single parameter significant at p 10'.05.
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TABLE 4-14 TAXA COLLECTED FROM OCNG5 TRAVELING SCREENS FROM SEPTEMBER 1980 - AUGUST 1981
CATEGORIZED BY USE OF LOCAL WATERS

Residents Migrants Occasional Visitors

Crangon septemspinosa Anchoa mitchilli (SN) Penaeus aztecus
Callinectes sapidus Cynoscion regalis Peprilus triacanthus (MA)
Nenidia menidia Alosa aestivalis Caranx hippos.

Palaemonetes vulgaris Prionotus evolans Conger oceanicus|

Syngnathus fuscus Pseudopleuronectes americana (SN) Selene vomer
Opsanus tau Etropus microstomus Anchoa he)setus (MA)
Rissola marginata Bairdiella chrysura Menticirrius saxatilis
Trinectes maculatus Leiostomus xanthurus Rachycentron canadum
Hippocampus erectus Paralichthys dentatus Urophycis chuss (N)
Gobiosoma bosci Ovalipes ocellatus (AF, N) Stenotomus chrysops
Apeltes quadracus Anguilla rostrata Cancer irroratus (MA).
Cyprinodon variegatus Brevoortia tyrannus Dorosoma cepedianum (MA)
Chasmodes bosquianus Class Scyphozoa (AF) Callinectes similis
Fundulus heteroclitus Pomatomus saltatrix Sphyraena borealis
Phylum Nemertea Tautoga onitis Chilomycterus schoepfi
Sphoeroides maculatus Alosa pseudoharengus Alectis crinitus
Libinia dubia Myoxocephalus aenaeus (SN) Pollachius virens (N)
Panopeus herbstii Scophthalmus aquosus Lutjanus griseus
Astroscoaus guttatus Centropristis striata Chaetodon ocellatus
Menidia aeryllina Limulus polyphemus (SN) Etrumeus t eres
Neopanope texana_ sayi Strongylura marina Aluterus schoepfi
Squilla empusa Prionotus carolinus Monacanthus hispidus
Pagurus longicarpus Morone americana Portunus gibbesii
Fundulus diaphanus Alosa sapidissima Lolliguncula brevis (MA)
Rhithropanopeus harrisii Mugil curema Fistularia tabacaria

; Hypsoblennius hentzi Urophycis regius Lactophrys triqueter
Fundulus majalis Mugil cephalus Myrophis punctatus
Membras martinica Tautogolabrus adspersus Merluccius bilinearis (MA)

Note: SN = spawning and nursery; AF = adult feeding; MA = Atlantic; N = northern;
F = freshwater. All uncoded migrants use the bay only for a nursery;
all uncoded occasional visitors are southern species.

______
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TABLE 4-14 (CONT.)

Residents Migrants Occasional Visitors

Malaclemys terrapin Synodus foetens Enneacanthus obesus (F)
Class Anthozoa Gasterosteus aculeatus (SN) Umbra pygmaea (F)
Upogebia affinis Ammodytes americanus (SN) Dasyatis sayi (MA)
Carcinus maenas Homarus americanus (MA)
Class Asteroidea Paralichthys oblongus
Chelydra s. serper. tina Scor)aena plumieri
Hippolyte sp. Trac 11notus falcatus
Class Holothuroidea Decapterus punctatus

Polinices duplicatus Lactophrys trigonus
Portunus spinimanus
Notemigonus crysoleucas (F)
Aphredoderus sayanus (F)
Hyporamphus unifasciatus
Le)omis gibbosus (F)
Etieostoma fusiforme (F)

1
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TABLE 4-15 TEMPERATURE RANGES (C) FOR SELECTED SPECIES
FOR THE PERIODS SEPTEMBER 1975 - AUGUST 1980
AND SEPTEMBER 1980 - AUGUST 1981

Species SEP 75 - AUG 80 SEP 80 - AUG 81
__

Anchoa mitchilii 6-26 9-29
Alosa aestivalis 0.6-11.5 3.5-11.5
Brevoortia tyrannus 1-16 6.5-28.5
Cynoscion regalis 8.5-27 8-29
Callinectes sapidus 11-29 9-29
Crangon septemspinosa -1-12 -0.5-14
Menidia menidia 1-15 3.5-12.5
Pseudopleuronectes americana -0.5-10 0-8.5
Paralichthys dentatus 1-29 7-28
Pomatomus saltatrix 15-28 23-28
Syngnathus_fuscus 2.5-16.5 3.5-16
Sphoeroides' maculatus 15-26 26.5-28.5

|

|
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TABLE 4-16 PERCENT OF NUMERICAL CATCH OCCURRING AT NIGHT FOR SELECTED
SPECIES AND ALL SPECIES COMBINED FOR FOUR STUDY YEARS

SEP 75 - SEP 76 - SEP 79 - SEP 80 -
Species AUG 76 AUG 77 AUG 80 AUG 81 Mean

Alosa aestivalis 80 85 87 87 85
Brevoortia tyrannus 74 85 69 67 74
Anchoa mitch1111 71 86 63 75 74

Menidia menidia 57 66 66 75 66
Syngnathus fuscus 77 86 79 64 77
Pomatomus saltatrix 68 79 53 75 69
Cynoscion regalis 65 86 69 82 76
Paralichthys dentatus 63 85 73 60 70

Pseudopleuronectes
americanus 71 93 75 83 81

Crangon septemspinosa 93 99 91 87 93
Callinectes sapidus 87 79 74 83 81

All organisms 86 91 87 84 87

_ _ _ _ _ _ _ _ _ - _ - - _ __ _
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TABLE 4-17 ESTIMATED ANNUAL IMPINGEMENT OF SELECTED SPECIES AND ALL ORGANISMS COMBINED BY STUDY YEAR,

ADJUSTED FOR DIFFERENCES IN SAMPLING EFFORT (a)

SEP 75 - SEP 76 - SEP 77 - SEP 78 - SEP 79 - SEP 80 -
Species Name AUG 76 AUG 77 AUG 78 AUG 79 AUG 80 AUG 81

Alosa aestivalis 28,120 27,496 41,914 102,612 35,034 29,923
Brevoortia tyrannus 17,788 94,960 55,338 9,530 3,427 12,005
Anchoa mitchilli 1,811,550 147,202 154,631 145,977 85,611 76,994

Menidia menidia 61,272 35,051 84,789 191,886 153,912 268,961
Syngnathus fuscus 36,066 11,220 ,22,616 55,289 29,822 92,602
Pomatomus saltatrix 14,086 3,935 I 3,606 9,641 2,392 9,154
Cynoscion regalis 11,790 27,297 20,347 5,257 46,186 37,401

Menticirrhus saxatilis 16 105 23 20 342 117

Paralichthys dentatus 4,266 2,380 1,941 1,308 6,440 8,228
Pseudopleuronectes americanus 8,908 18,618 27,370 147,212 16,122 48,511
Sphoeroides maculatus 3,313 1,516 50,414 233 420 17,179
Crangon septemspinosa 3,342,143 600,278 3,829,142 4,864,083 3,365,975 6,821,222
Callinectes sapidus 5,627,253 230,691 1,157,562 309,661 277,727 1,831,654

Other species 519,542 280,647 647,775 896,005 235,526 1,039,660

Total 11,486,113 1,481,396 6,097,468 6,738,714 4,258,936 10,293,611

(a) Night samples only were collected for the period from September 1977 through May 1979; the adjusted
estimates for this period used mean percents from Table 4-16.

__ _



TABLE 4-18 MEAN PERCENT LOSSES BY NUMBER Af;D WEIGHT OF OYSTER CREEK NUCLEAR GENERATING STATION
IMPINGEMENT PIT SAMPLER FOR FISH AND INVERTEBRATES COLLECTED FROM 15 DECEMBER 1980
TO 31 MARCH 1981 WITH PIT SAMPLER SLOTS OPEN AND WITH PIT SAMPLER SLOTS CLOSED

Number Weight
Percent Loss With Percent Loss With Percent Loss With Percent Loss With

Taxon Slots Open Slots Sealed Slots Open Slots Sealed

Invertebrates 22.80 16.80 21.16 15.40

Fish 27.70 14.14 2.01 7.47

Total Organisms 23.00- 16.63 7.88 10.86

Humber of Samples 8 7 8 7

,
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5. ENTRAlfNENT OF ICHTHYOPLANKTON

l
'

5.1 RESULTS

A total of 258 samples were collected and examined for ichthyoplankton
abundance and viability from 2 Septenher to 27 October 1980 and from
2 March to 31 August 1981. An additional 98 samples were collected and
only exanined for ichthyop1ankton abundance from 3 November 1980 to
23 February 1981.

5.1.1 General Species Composition and Abundance

The bay anchovy (Anchoa mitchilli) was the dominant species collected in
entrainment samples (Table 5-1). Eggs of the bay anchovy were st
abundant fom with a mean annual sample density of 509.2/100 m3 conposing
65.2 percent of the total catch. Bay anchovy larvae were the third most
abundant fem with a nean annual sample density of 56.9/100 m3 (7.3
percent of the total catch). Juvenile bay anchovy were reduced in
abundance, dropping in rank from 5th in,1979-1980 to 13th in 1980-1981,
with a mean sample density of 3.6/100 m (0.5 percent of the total3

catch).

Winter flounder (Pseudopleuronectes americanus) was the second most
dominant species in entrainment samples. The eggs were the s cond nost
abundant fom with a nean annual sanple density of 66.3/100 m (8.5 per-
cent of tne total catch). Winter flounder larvae were the seventh nost
abundant fom wit' a mean sample density of 17.9/100 m3 (2.3 percent ofn

the total catch).

Unidentified eggs were the fourth most abundant fom collected with a
mean annual density of 39.1/100 m3 constituting 5.0 percent of the total
catch. These eggs were unidentified because of their early stage of
development or to damage during collection or condenser passage.

.

Larvae of the family Gobiidag w(ere fifth nost abundant with a nean annual| sample density of 27.3/100 m 3.4 percent of the total catch). Goby
1arvae cannot confidently be identified to species, but were probably
naked goby (Gobiosona bosci) since all of the gobies taken in impingement
and field sampling during 1980-1981 were of this species.

i Sand lance larvae (Ammodytes americanus) were the sixth nost abundant
3

i fom. They were collected at a nean annual sample density of 21.9/100 m
and nade up 2.8 percent of the total catch.

| Eggs of the family Labridae were eighth most abundagt. They were col-
lected at a mean annual sanple density of 8.8/100 m and made up 1.1

t

| percent of the total catch.
l

| Combined, these foms comprised more than 95 percent of the total catch.
| The remainder of the catch was composed of 33 different foms represent-
! ing at least 19 species. Of these 33 foms gnly 8 were collected at mean

annual sanple densities greater than 1/100 m . These included juveniles' a

of the northern pipefish (Syngnathus fuscus) with a mean annual sample

5-1
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3
density of 6.5/100 m f0.8 percent of the catch); larvae of the family, 0.8 percent ; eggs of the hogchoker (Trinectes
maculatus) (5.0/100 m , 0.6 percent)); and windowpane eggs (ScophthalmusAtherinidae (6.4/100

3aquosus) (3.9/100 m , 0.5 percent). Bay anchovy juveniles ranked next.
The remaining three foms were Atlantic nenhaden eggs (Brevoortia
tyrannus), juvenile Atlantic silverside (Menidia menidia), and smmer

3flounder eggs (Paralichthys dentatus) (1.9,1.4, and 1.0/100 m , respec-
tively). These foms, combined with the eight most abundant foms,
constituted over 99 percent of the total catch.

Weekly night densities of total fish eggs and total larvae and juveniles
are shown in Figure 5-1. Samples taken during September and October were
composed primarily of larvae and juveniles of semer spawners such as bay
anchovy, northern pipefish, and gobies, and were taken during a period of
declining ichthyoplankton abundance. The minor peak of egg abundances in
September and October was the result of a mixture of smner and fall
spawners (labrids and summer flounder, respectively). By the middle of
November, abundances of eggs, larvae, and juveniles had dropped to zero.
Ichthyopiankton abundance began to increase in December with influx of
larvae from winter spawners, specifically sand lance larvae. Peak egg
abundance in February was caused by winter flounder spawning. Relatively
high densities of larvae during February, March, and April were due to
larvae of the sand lance and winter flounder. Larval abundances declined
gradually during April and reached a low in early May. During thist

' period of declining larval abundances, egg abundances began to increase
with the initiation of spring and early smner spawning. Egg densities
increased rapidly in May with bay anchovy spawning and reached peak
abundance in early June. Densities then declined gradually during the
s mmer. Densities of larvae also increased rapidly during May and
remained high throughout the smmer. Larval abundances during this time
were dominated by atherinids, bay anchovy, gobies, and northern pipefish
juveniles. Larval densities reached their highest point the last week in
August after which the sampling program was terminated.

5.1.2 Occurrence and Abundance of Key Species

Emphasis is placed on the key species designated in the Technical Speci-
fications: bay anchovy, northern pipefish, winter flounder, and Atlantic
menhaden. Larvae of the family Gobiidae and sand lance are ingluded
because of their high abundance (mean sample density >10/100 m ) in the
entrainment samples. (Ngte that all densities are expressed or implied
in tems of number /100 m ).

Bay anchovg eggs were first collected at low densities on 6 May 1981|

(4.8/100 m , Appendix F). Densitieg increased during May resulting in a
montniy mean density of 342.7/100 m (Table 5-2) . The peak nean weekly
density occurred on 1 June 1981 (6,910,5). Densities remained high

3during June and July (monthly mean densities 2,176.8 and 2,232.9/100 m ,
respectively) and were reduced in August (930.9).

Larval and juvenile bay anchovies from the 1980 year class were collected
during September and October 1980 (Table 5-2). During September, larvae
were collected at a mean monthly density of 8.1/100 m whereas juveniles
had a mean nonthly density of 5.8. During October, the abundance of both

5-2
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larvae anj juveniles declined with mean monthly densities of 0.6 and0.9/100 m , respectively.

In 1981, bay anchovy jarvae were first collected on 18 May at a meandensity of 21.6/100 m (Appendix F). The monthly nean density was
316.3/100 m Densities increased in June (monthly nean density of

3192.3/100 n ), peaked in July (283.3), and remained relatively high in
August (145.4). The highest abundance of larvae occurred the first week

3in June (509.3/100 m ). Densities were still relatively high during the

last week in August when sampling was terminated.

Juvenile bgy anchovy were first collected on 29 June at a mean density of
18.2/100 m . Peak abundance occurred on 6 July at a mean density of
67.1. Monthly nean density was high in July (26.8) and declined in
August (3.7).

Northern pipefish juveniles were collected in low densities during
3September and October 1980 (month 1; mean densities 3.7 and 1.6/100 m ,

respectively). They pre first collected in 1981 on 18 May at a meandensity of 16.2/100 m . The highest nonthly nean density occurred in
June 1981 (40.0) with the peak density occurring during the first week
( 68.6 ) . They continued to occur at low densities though July (5.6) and
August (6.9).

Winter floynder eggs were first collected in January at low densities
(1.0/100 m ), were most abundant in February (969.8), and were again at3

low densities in March (1.6). Winter flounder eggs are demersal and
those collected were probably dislodged from the subM. rate by wave action
or currents.

Larvae of the winter flounder wgre first collected on 18 February 1981
at a mean density of 44.7/100 m3; the monthly mean density was 39.7 for
Feb ruary. The highest abundance of winter flounder lagvae occurred the
first week in March with a nean density of 221.2/100 m . Densities
declined gradually during March resulting in a monthly mean density of
137.4. Low densities of larvae approaching metanorphosis occurred in
April (nonthly mean density 12.0). During May, a single
collected resulting in a mean density less than 1.0/100 m{all larva was

Single specimens of Atlantic menhaden larvae were collected in September
and Decenber rgsulting in monthly nean densities for both months of less
than 1.0/100 m . Low densities o Atlantic nenhaden eggs were collected
on 18 May (mean density 1.5/100 m{).Eggs were collected in higher|

i

densities on 1 June (162.0). These were the only two occurrences of
Atlantic nenhaJen eggs and no larvae resulting from this limited spawning
activity were collected.

Larvae of the family Gobiidae were collected ig low densities duringSeptember 1980 (monthly mean density 2.8/100 m ). Larvae were collected
again in June 1981(132.9), densities were reduced slightly during July
(116.8), and declined further in A ust (33.6). The peak density
occurred on 22 June at 265.9/100 m
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Sani lance larvae were first collected in December (nean nonthly density |
316.1/100 m ) . Mean monthly densities remained relativgly constant from

'

The peakJanuary until April and ranged from 39.5 to 84.8/100 m .
density occurred on 23 March (129.3). Densities declined rapidly at the
end of April and only one larva was collectgd in May, resulting in amonthly nean density of less than 1.0/100 m .

When comparing day and night differences in densities, only data from
weeks when 24-hour studies occurred were examined (Table 5-3). Total
ichthyoplankton densities were generally higher at night, but this
relationship varied from month to month and from species to species.
Bay anchovy eggs showed ninor day / night differences in May, were more
abundant at night during June, and were more abundant during the day in
July and August. Bay anchovy larvae showed no consistent day / night dif-
ferences in May. In June, when most of the larvae were relatively small,
densities were slightly higher during the day. During July and August,
when the majority of larvae were larger, densities were higher at night.
Juvenile bay anchovy were only abundant in July and densities were higher
at night. Winter flounder eggs were more abundant at night in February,
the only month when they were common. Winter flounder larvae showed no
consistent day / night difference although they were more abundant at night
during March, the month in which they were nost common. Goby larvae
and northern pipefish juveniles were generally more abundant at night.
Sand lance larvae seemed equally distributed between day and night.

Estimated nunbers of important and abundant ichthyoplankton entrained at
OCNGS from September 1980 through August 1981 are shown in Table *

6
The bay anegovy was the nost abundagt species with 9,809.81 x 10 eggs,

juveniles.6 "998 #" h555.78 x 10 larvae, and 35.73 x 10 " "" #

1,769.05 xsecond nost abundant species with **

6larvae entrained. A total of 13,930.61 x 10 ichthyoplankton organisms
were entrained.

5.1.3 Mortality of Ichthyoplankton Passing Through the Cooling System

Results of viability deteminations for bay anchovy, northern pipefish,
gobies, winter flounder, sand lance, and atherinids are presented in
Table 5-5. The data are presented as both numbers of live, sturaned, and
dead, and as percentages of combined live-stunned and dead. Three types
of mortality data are presented in the table:

| 1. Unadjusted mortality--represented by those organisms found dead
) either at the intake or discharge, whose death may have been at
' least partly caused by the sanpling gear or may have occurred

before the organisms reached the intake. These data are shown as
percentages in Table 5-5.

2. Condenser passage percent nortality-<alculated by subtracting
the intake mortality from the discharge nortality (Fomula 2-13).
This is the method required by the Technical Specifications.

| 3. Percent entrainment nortality--calculated by Equations 2-14 and
| 2-15 (percent entrainment survival is provided also in Table

5-6). This method is suggested as the most appropriate for
calcul ating nortality.

i
!
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Unadjusted mortality of bay anchovy larvae at the intake from September
1979 to August 1980 ranged from 0 to 91.7 percent; at the discharge it
ranged from 85.9 to 100 percent. The unadjusted nortality for the entire
study period combined was 79.9 percent at tne intake and 95.1 percent at
the discharge. The difference between the intake and discharge wm
significant (probability 10.001). Mortality attributable to passage
through the cooling systen (entrainment mortality) was 75.6 percent.

:

Bay anchovy juveniles had an unadjusted nortality at the intake ranging !

from 0.0 to 9.1 percent with a mortality of 6.4 percent for the whole
study. At the discharge, unadjusted mortality ranged from 83.3 to 100.0
percent with a mortality of 96.4 percent for the entire study. The
difference between intake and discharge was significant (probability
1 0.001). Entrainment mortality was 96.2 percent.

The unadjusted nortality of northern pipefish juveniles at the intake
ranged fron 0.0 to 33.3 percent with an overall nortality of 9.6 percent.
At the discharge, unadjusted mortality ranged from 0.0 to 75.0 percent
with an overall mortality of 50.6 percent. The difference between intake
and discharge was significant (probability ~<~ 0.001). Entrainment mortal-
ity was 45.4 percent.

Depending on the month during the study period, unadjusted nortality of
goby larvae ranged from 0.0 to 60.2 percent at the intake and 60.0 to
93.0 percent at the discharge. Unadjusted nortality for all months
conbined was 51.6 and 92.1 percent at the intake and discharge, respec-
tively (significant at probability 10.001). An estimated 83.7 percent
were killed by passage through the cooling systen.

Unadjusted mortality of winter flounder larvae at the intake ranged from
16.7 to 86.4 percent with an overall mortality of 83.7 percent. At the
discharge, unadjusted mortality ranged from 41.2 to 98.4 percent with an
overall mortality of 86.3 percent. The difference between intake and
discharge was not significant. However, in March, when winter flounder
larvae were abundant, the difference between intake and discharge was
significant (probability 10.001). Unadjusted mortality was 86.4 and
98.4 percent for intake and discharge, respectively. This corresponds
to an entrainment nortality of 88.2 percent.

At the intake, unadjusted mortality of sand lance larvae ranged from 0.0
to 43.9 percent. At the discharge, nortalities ranged from 34.5 to 64.3
percent. Overall mortalities were 24.6 and 48.1 percent at intake and
discharge, which corresponds to 31.2 percent entrainment nortality.

Atherinid larvae unadjusted nortality at the intake ranged from 15.8 to
62.0 percent with an overall mortality of 57.4 percent. At the dis-
charge, unadjusted mortality ranged from 0.0 to 100 percent with an
overall mortality of 65.9 percent. The difference between intake and
discharge was not significant. In June, when atherinid larvae were
abundant and the plant was producing heat, the difference between intake
and discharge was significant. Unadjusted mortality was 62.0 and 94.7
percent for intake and discharge, respectively, which corresponds to an
entrainment nortality of 86.1 percent. <

:

5-5 l

l

!



l,

5.1.4 Water Quality Data Associated with Entrainment Sampling

Water temperature values at the intake ranged from -0.5 C on 23 December
1980 to 30.2 C on 2 September 1980. Water temperature values differed
little between surface and bottom, and day and night (Table 5-6).

Water temperature values at the discharge ranged from 5.2 C on 16 March
1981 to 39.2 C on 2 September 1980. There was no consistent difference
between day and night values. The average delta-T between the intake and
discharge was 7.0 C for night surface readings and 6.2 C for day surface
readings. However, these average readings include sampling dates when
the plant was not producina any heat. When these values are excluded,
the average delta-T was 10.5 C for night surface readings and 10.0 C for
day surface readings.

Water temperatures were high at the beginning of the entrainment study
period in September and declined gradually during fall and early winter
until the minimun water temperature occurred in December. Temperatures
remained relatively cold from December until March except for a period of
wanner temperatures in mid-February. Temperatures increased rapidly the
1ast week of March and continued a gradual increase through spring and
early sener until the smmer maxima was reached in July. Temperatures
remained high through July and August.

Dissolved oxygen values ranged from 4.0 to 11.7 mg/ liter at the intake,
and from 4.2 to 13.7 mg/ liter at the discharge (Table 5-7). There was
little difference between surface and bottom at the intake, but day
values averaged slightly higher than night values for both intake and
discharge. The annual cycle of dissolved oxygen concentrations was the
inverse of the water temperature cycle. Highest D0 concentrations
occurred during December and January when water tenperatures were lowest,
whereas lowest D0 concentrations occurred during July when water temper-
atures were highest.

The pH values ranged from 7.5 to 8.4 (Table 5-8). Differences between
surface and botton, and day and night, were minor and inconsistent.
However, the discharge values were slightly lower than the intake values.'

There was no evidence for an annual cycle in pH values.

Salinity values ranged from 21.8 to 28.8 ppt during the entrainment study
period (Table 5-9). There were no consistent differences between surface

| and bottom, and day and night. ine discharge values averaged slightly
higher than the intake values.

Total chlorine was measured at the discharge on each entrainment sampling
date. On each occasion, the chlorine concentrations were found to be
<0.01 ppm.

<
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5.1.5 Statistical Analysis of the Relationship of Ichthyoplankton
Entrainment Rates to Physical / Chemical Parameters,
Meteorological Phenomena, and Plant-0perational Conditions

This relationship was statistically analyzed using a nultiple linear
regression technique known as the General Linear Model. Details of
the technique and the variables used are oSen in Section 2.7.4.
Final models were run on seven different speies/ life-stage combinations.
The results of the GLM are presented for several key and abundant
species: bay anchovy eggs, bay anchovy larvae and juveniles, northern
pipefish juveniles, winter flounder larvae, goby larvae, and silverside
l arvae. The model run for sand lance larvae revealed no significant
relationships. No models were run for Atlantic menhaden eggs or larvae
due to their low abundances and sporadic occurrences.

2In general, it was difficult to generate a model with a high r using GLM
and the available data. However, the analysis arranged the variables in
relative order of importance and eliminated variables with no significant
relationship to entraingent densities. Table 5-10 presents the GLM
results; it lists the r for the best nodel, the variables in order of
relative importance, and the direction of their influence.

5.2 DISCUSSION

| The following discussion eiphasizes key species designated by the Tech-
nical Specifications: Atlantic nenhaden, bay anchovy, northern pipefish,
and winter flounder. Due to their high abundance in entrainment samples,
gobiidae larvae, atherinidae larvae, and sand lance also are discussed.
Because of inconsistencies in sampling at the intake (especially during
1975-1976 and 1976-1977), comparisons between the 1980-1981 data and data
from previous years are made using only discharge data. In order to
facilitate year-to-year conparisons, periods when the dilution discharge
was sampled during plant shutdowns also are included.

l 5.2.1 Relationshi) of Fish Spawning in Barnegat Bay to
Enthyoplan(ton Entrainment

Bay anchovy was the most common species in the ichthyoplankton entrain-
ment collections. Adults enter the bay in late spring with the first
indication of spawning occurring shortly thereafter. The peak reproduc-
tive activity occurs during striner at a tenperature range of 18.5-30 C.
Spawning is pelagic and occurs predominantly in the early evening hours'

(Hildebrand and Cable 1930; Ferraro 1980). Kurtz (1977,1978) reported
i that most adults had mature resting gonads when they entered the bay.

Ouring May and June, the proportions of adult fish with enlarged or ripe!

gonads increased. By July, a large percentage of the fish had spent
gonads and by August, almost all females had spent gonads or had again

i entered a nature, resting stage.
1

Bay anchovy entrainment reflected this reproductive pattern. Both 1arvae
and juveniles of the 1980 year class were entrained in September and
October. Densities during this period were low because of poor year

| class success. Eggs were first collected in May and increased rapidly
in abundance. Densities renained high during June and July, and were
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reduced in August. Bay anchovy larvae were first collected in May.
Densities increased in June, were highest in July, then decreased in
August. Juveniles were first collected in June, increased in abundance
in July, and then decreased in abundance during August.

Northern pipefish is a year-round resident of Barnegat Bay with the
shallow vegetated areas providing prime habitat during nost of the year.
During the winter, northern pipefish move out of the shallows and into
deeper areas of the bay. Moore (1977,1978) reported gravid males from
May through September with most of the gravid males taken in May and,

June. The entrainment abundance of northern pipefish juveniles followed
this reproductive pattern. Juveniles from the 1980 year class were
entrained in low densities in September and October. They were collected
in noderate densities in May, peaked in abundance in June, and were still
present in low densities during July and August.

Winter flounder adults enter the bay during late fall and early winter.
Spawning occurs over the winter at temperatures of 0-4 C; adults then
leave the bay in the spring as water temperatures rise above 10-15 C
(Danila 1977, 1978). Danila reported that most adult fish had enlarged
gonads when they entered the bay. By February, a small portion of the
adult females had spawned and by March nearly all females had spawned.

Winter flounder eggs are demersal and are not nonnally susceptible to
entrainment. Eggs were collected in entrainment samples from February to
April with highest densities occurring in March. These eggs were prob-
ably swept from the substrate by waves or currents, and represent only
a small portion of the eggs spawned in Barnegat Bay. Winter flounder
1arvae were first collected in February with highest densities occurring
i n Ma rch. Densities declined in April and by the end of April nost
larvae were no longer susceptible to entrainment.

Atlantic menhaden are found in coastal and tidal estuarine waters of
the eastern United States; spawning occurs primarily in coastal waters.
There are two periods of spawning in the nid-Atlantic area which corres-
pond to periods of migration of adults in the spring and fall. Late
postlarvae and early juveniles enter and usa estuaries as nursery areas.
Kurtz (1977,1978) reported that very few of the Atlantic menhaden from
Barnegat Bay had ripe or spent gonads. Single specimens of Atlantic
menhaden larvae were collected in September and December. These larvae
were the result of the fall spawning peak and pr1bably do not survive
since water tenperatures in the bay soon drop below the lower lethal
1init for Atlantic menhaden (Lewis 1965). Atlantic menhaden eggs were
collected on two dates in May and June. Egg survival was probably insig-
nificant since no larvae were collected in entrainment samples following
the occurrence of the eggs. The evidence of apparent, natural mortality
and the sporadic occurrence of eggs and larvae during six years of
entrainment nonitoring suggests that Barnegat Bay is not a favorable
spawning habitat for Atlantic nanhaden.

The naked goby (Gobiosoma bosci) is a year-round resident of Barnegat
Bay. The adults nomally occur in shell reefs or other hard substrate
and so are underestimated by the sampling program. Spawning occurs in
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the late spring and sener with the male guarding the attached eggs
inside his nest, usually an empty shell. Upon hatching, the larvae

. become pelagic and are entrained in relatively high numbers. Small
' nebers of larvae and juveniles from the 1980 year class were entrained

during September and flovember. Larvae were collected again at relatively
high densities in ' June 1981. Densities were gradually reduced during the
smmer but larvae were still present in August when the sampling program
was tenninated. Due to the presence of the seaboard goby (Gobiosoma
ginsburgi) in Barnegat Bay, larvae were identified only to the family
l evel .

The Atlantic silverside is also a year-round resident in Barnegat Bay.
It is most commonly found in the shore zone, but during winter may move
to deeper water in the Bay or nearby ocean. Spawning occurs during the
spring. Hoch (1978) reported a high proportion of enlarged gonads in
March with a high proportion of ripe gonads in April. By May, many fish

j - had spent or partially spent gonads indicating that most spawning had
occurred in late April or May, although spent or partially spent fish
were found through July indicating some low level of spawning through the
s umer. The eggs are spawned in and attach to beds of vegetation. The
larvae, upon hatching, are closely associated with these beds of vegeta-
tion and other shorezone features and probably are not entrained in den-
sities relative to their actual abundance in the bay. During 1980-1981,
1arvae were first collected in April, increased rapidly during May to
a peak in June, then decreased in abundance during July and August.
Because cf the presence of two other species of silverside in Barnegat
Bay, larvae were identified to family level only.

The sand lance is a common component of the nearshore ichthyofauna, but
occurs less frequently in Barnegat Bay. Small numbers of sand lance may
enter the bay during fall and winter to utilize the shallow sand flats
in the eastern bay for spawning. Spawning occurs in late fall and winter
as temperature drops toward the seasonal minima. The eggs are demersal
and associated with beds of sand. Hatching occurs during the cold months
and the winter ichthyoplankton is often dominated by this species in
nearshore waters (Thomas 1977). In 1980-1981, larvae were first col-
lected in December. Densities remained relatively low throughout the
season from December through April with no significant peak of abundance.

i 5.2.2 Comparison of 1980-1981 Ichthyoplankton Entrainment Data

with Previous Entrainment Data

The bay anchovy has been the nost abundant organism in ichthyoplankton
samples since entrainment nonitoring began in September 1975. Peak
abundances of bay anchovy eggs occu red during the 1976 breeding season
(monthly mean density 8,248.0/100 m in June 1976, Figure 5-2). Densi-
ties since the 1976 breeding season have been relatively low and variable

3 in May 1980 towith peak monghly mean densities ranging from 547.8/100 m3,348.8/100 m in July 1979. Densities in 1980 were the lowest observed
i during the six-year period. Densities of eggs during the 1981 breeding

season were moderate with a peak nonthly mean density of 3,292.1/100 mt

. in July.

|
1

|
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There was a positive relationship between the field-fisheries catch of
adult bay anchovy in the spring and subsequent densities of eggs. The
1arge catches of adult an:hovy in spring 1976 corresponded to the high
abundance of eggs during sunmer 1976 and the low catches of adults in
1980 corresponded to the low abundance of eggs during 1980. In 1977,
1978, and 1979, the abundance of adults was generally declining whereas
egg abundance was variable. In 1981, the abundance of adults increased
over the previous three years which resulted in moderate densities of
eggs.

The peak abundance of bay anchovy eggs did not result in a corresponding
peak of abundance in bay anchovy larvae and juveniles (Tigure 5-3).
Densities were relatively 1 during the 1976 breeding season (nean
monthly density 587.1/100 m in July 1976). Peak abundances of larvae
and juveniles occurred in the 1977 and 1979 breeding seasons (nonthly

3 for July 1977 and July 1979,mean densities of 1,816.9 and 1,848.2/100 m
respectively). Despite the moderate density of anchovy eggs during 1981,
densities of larvae and juveniles were relatively low (peak nean monthly

3density 168.1/100 m in July). This might be caused by competition with
/,tlantic silverside which had an extremely large year class in 1981.

Densities of bay anchovy eggs, larvae, and juveniles were lowest during
the 1980 breeding season. This may have been due to the low adult num-
bers resulting in reduced breeding activity, or to a possible predational
or competitive interaction with ctenophores (see Ecological Analysts
1980, Chapter 5).

Highest abundances of winter flounder larvae occurred during the 1977
breeding season, whereas lowest abundances occurred during the 1981
sgason (Figure 5-4). Peak montgly nean densities ranged from 128.5/100

in March 1981 to 847.3/100 m in March 1977 3The peak monthly neanm

was also low during the 1976 season (229.9/100 m in March 1976) whjle
densities were internediate in 1978 and 1979 (363.0 and 651.7/100 m in
March 1978 and March 1979, respectively).

The low abundance of winter flounder larvae during the 1976 season was
;
' probaisly related to several factors. There were comparatively few adults

spawning in the bay that year as a result of relatively poor year-class
i success in previous years. Thomas (1977) noted the declining population
I in nearby estuaries from 1972 to 1974. Also, the winter of 1975-1976 was
I relatively warn and Jeffries and Johnson (1974) found a negative correla-

tion between warming climatic trends during the spawning season and sub-
sequent trawl catches.

|
The high abundance of winter flounder larvae during the 1977 breeding
season was probably related to the severity and duration of the cold
winter of 1976-1977. Again, this relates to the findings of Jeffries
and Johnson (1974). The relatively severe (cold) winter of 1976-1977
resulted in high survival of larvae, whereas the relatively mild winter
of 1975-1976 resulted in lower larval survival. Tighe and Sandine (1978)
reported that the daily mortality rates of larvae (based on catch-curve
analyses) were in % and 8.1 percent for the 1976 and 1977 seasons,
respectively.

5-10-
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| The low abundance of winter flounder during the 1981 season cannot be
'

adequately explained. The abundance of spawning adults in the winter was
the highest measured during the six-year period but the winter was not

| unusually warm compared to previous winters. Both of thr.se factors
! indicate that year class success should have been average-to-good, yet
; larval abundance was the lowest during the six-year period. The number

of juveniles taken in field-fisheries catches during the summer was low:

| indicating poor year-class success. Obviously, the factors determining
' year-class success are more complicated than an interaction between
L breeding stock and climate. Other factors that may affect year-class
' success have apparently not been measured by this project.

Peak abundances of northern pipefish juveniles occurred during the 1976
i and 1977 breeding seasons, wheg peak monthly nean densities were almostidentical (29.1 and 30.1/100 m in June 1976 and July 1977, respectively;1

Figure 5-5). Densities wre lower juring the 1978 season when the peak
; monthly mean density was 13.2/100 m in June. This might indicate that
' the period of peak release of young from gravid males was more protracted

in 1978, which would result in lower peak densities in entrainment
sampl es. This protracted season may have caused the number of young *

'

! released in 1978 to be similar to the ntriber released in 1976 and 1977.
! Densities in 1979 were intennediate between 1978 and the peak years of
i 1976 and 1977. Densities in 1980 were the lowest observed during the
| five-year period, possibly a competitive interaction with the high abun-

dance of ctenophores that year (see Ecological Analysts 1980, Chapter 5).
3 in June) indi-! Densities during 1981 were relatively high (26.5/100 m

cating a rapid recovery from the poor 1980 year class.

; Due to the high abundance of larvae of the sand lance, gobies, and sil-
| versides during nost of the six years, 1980-1981 entrainment data will be i

j compared with the previous data.

j Abundances of sand lance larvae have been relatively constant over five
of the six gears with peak nonthly mean densities ranging from 69.4 toi

much higher (616.1/100 m]).
202.0/100 n (Figure 5-6 . In 1978-1979, the peak monthly density was

Since most sand lance spawning probably
occurs on the sand flats in the eastern portion of the bay, or actually
outside the bay in nearby coastal waters, this year of high density
probably represents a period of wind or current conditions dispersing
the larvae to the western portion of the bay where entrainment is more4

'

probable.

Peak abundance of ggby 1arvae occurred in 1975-1976 (peak monthly meandensity 304.5/100 m , Figure 5-7). Abundances declined over the next
i

three years, then recovered slightly and have remained relatively con-

92.2/100 mg79-1980 and 1980-1981 (peak monthly mean densities 98.9 and
stant in I

,respectively)..

I-
; Silverside (family Atherinidae) larvae have been increasing in abundance
{ over five of the six years studied (Figure 5-8). Lowest densities

3
| occurred in 1979-1980 when the peak monthly mean density was 2.7/100 m
| in June.1980. This period of low density may have been caused by an

interaction with the high-densities of ctenophores which' occurred that
4 year. Highest densities of silverside larvae occurred in 1980-1981 when

| 5-11 ,
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the peak nonthly nean density was 48.0/100 n . It is not clear why |3

silversides (especially Atlantic silverside) had such a good year class,
which was reflected in both entrainment densities of larvae and field
catches by seine of juveniles.

It is clear from the examination of the six years of available entrain-
ment data that year-to-year fluctuations in the abundance of early life
history stages of fish were great. Sone forms, such as bay anchovy eggs
and sand lance larvae, had one year of high density with the other five
years having relatively low densities. Several fonns (bay anchovy larvae
and juveniles, winter flounder larvae, and northern pipefish juveniles)
had two or more years of high densities interspersed with years of low
d ensi ty. One form (larvae of the family Gobiidae) showed a general
decline in abundance over the years, whereas another (larvae of the
family Atherinidae) showed a general increase in abundance. The rela-
tionship of these year-to-year fluctuations with environmental data such
as physical /chenical factors, meteorological phenomena, and OCtlGS plant
operation parameters is not clear from the available data.

5.2.3 Impact of Ichthyoplankton Entrainment on Barnegat Bay
Fish Populations

Results of ichthyoplankton viability studies from September 1975 through
,

| August 1981 are sunmarized in Table 5-11. Viability studies have been
l conducted with two types of sampling gear; bongo nets and reducing cone

mortality sampler (RCMS, Miller and Tighe 1979). The results of these
studies enable an assessment of the immediate effects of entrainment.

Viability studies on bay anchovy eggs were conducted during one year
o nly. The results indicate an entrainment nortality of 29.1 percent.
This mortality, combined with the estimated numbers entrained, results

6in an estinated 2,854.65 x 10 eggs killed by the immediate effects of
entrainment during the 1981 breeding season.

Viabi'. .cy studies on bay anchovy larvae were conducted for six years.
For one year, the RCMS was used resulting in an estimated entrainment

| mortality of 95.5 percent. For the five years of studies conducted with,

the bongo net sanpler, entrainment mortality ranged fron 9.0 to 95.1 per-
i cent with an overall mortality of 77.9 percent. The low (9.0) occurred
| during the 1976-1977 study year when the plant was shut down during the

major portion of the breeding season. Most of the larvae exanined for'

viability occurred in September and October 1976 when the larvae were
larger and the water tenperatures were cooler resulting in lower immedi-
ate mortality. In other years when the viability studies encompassed
more of the breeding season, estimated mortalities ranged from 68.9 to
95.1 percent.

|
' The entrainment mortality as measured by the RCMS (95.5 percent) was

different from that measured by the bongo sampler (77.9 percent). At the
intake, the proportion of dead larvae was significantly lower with the
RCMS; however, at the discharge there was no significant difference in
proportion of dead larvae between the bongos and the RCMS. Because of
this lack of a consistent difference between the two gears and the rela-
tively small amount of data with the RCMS (one year), nortality estimates

5-12'
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were calculated with both entrainment nortality percentages. Based on
the estimated number of larvae entraineg and the above e trainment mor-
tality percentages, between 432.95 x 10 and 530.77 x 10 larvae were
killed by immediate effects of entrainment during the 1980-1981 study
period.

Viability of bay anchovy juveniles was studied for six years using the
bongo sampler. Entrainment mortality ranged from 14.3 to 95.7 percent
with an overall mortality of 47.6 percent. This percent entrainment
mortality, combined with the estimated number of juveniles entrafned
during the 1980-1981 study period, gives an estimated 17.01 x 10 juve-
niles killed by the immediate effects of entrainment.

Viability of northern pipefish juveniles was studied for five years using
the bongo sampler. Entrainment mortality ranged from 0.0 to 56.8 percent.
The low of 0.0 percent occurred during the 1976-1977 study year when the
plant was shut down for nost of the breeding season. The low nebers of
juveniles examined and the approximately equal proportions of dead at the
intake and discharge precluded any determination of entrainment effects.
Therefore, the entrainment mortality was assmed to be zero for that year.
The overall mortality for ghe five years was 52.8 percent. This results
in an estimated 32.45 x 10 northern pipefish killed by the immediate
effects of entrainnent during the 1980-1981 study year.

Viability of winter flounder larvae was studied for five years: three
years with the bongo sampler and two years with the RCMS. With the bongo
sanpler, entrainment nortality ranged from 17.4 to 77.0 percent with an
overall mortality of 75.0 percent. With the RCMS, entrainment nortality
ranged from 47.7 to 60.6 percent with an overall mortality of 59.0
percent. There was a significant difference between the two types of
sanpling gear at both the intake and discharge. Since the RCMS gave
significantly lower proportions of dead larvae at both the intake and
discharge, entrainment nortality estinated with this gear is probably
more accurate. Using this entrainment nortality of 59.0 percent, an

6,

estimated 159.32 x 10 winter flounder larvae were killed by immediater

| effects of entrainment during the 1980-1981 study year.
1

There is less information available on the immediate effects of entrain-
ment on larvae of the family Gobiidae, family Atherinidae, and sand
l ance. The best available data for larvae of the family Gobiidae was
taken with the bongo sampler during the years 1975-1976, 1976-1977, and

,

! 1980-1981. The overall totals for these three years give an entrainment
mortality of 88.75 percent. Combingdwiththeentrainmentestimatefor
1980-1981, an estimated 252.74 x 10 goby 1arvae were killed by the
immediate effects of entrainment.

The best available data for the immediate effects of entrainment on sand
lance larvae were taken during 1977-1978 and 1978-1979 with the RCMS.
The totals for these two years give an estimated entrainnent mortality of
55.5 percent. This entrainment mortality, combi ed with the estimated

0nmber entrained, gives an estimated 193.82 x 10 larvae killed by the
immediate effects of entrainment during 1980-1981.

|
|
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Viability samples taken during the years 1975-1976 and 1980-1981 are the
best available data to detemine the entrainment nortality of larvae of
the family Atherinidae. Data from these two years give an entrainment
mortality of 61.6 percent which, combined wigh the entrainment estimatefor 1980-1981, gives an estimated 33.23 x 10 killed by the immediate
effects of entrainment.;

Despite the nagnitude of the losses described above, there is little
evidence to indicate that entrainment has had a significant impact on
most fish populations in Barnegat Bay. The number of northern pipefish
in the bay (based on field-fisheries catches) has been fairly constant or
increased slightly during the six years of study. The number of winter
flounder adults (field-fisheries catches in winter and early spring) has
increased during the six-year study, although the number of juveniles
(field-fisheries catch in the summer) has fluctuated from year to year.
The population of Atlantic silverside, both adults and juveniles, also
has been increasing during the six years. The abundance of these three
species at themally nonaffected stations for the six years studied is
not significantly different from the abundances during 1966-1970
(Marcellus 1972, Section 3).

It is more difficult to detemine if there has been an impact on the
goby (Gobiosoma spp.) and sand lance populations, but it is unlikely.

,

Although the adult population of gobies is not adequately sampled by the,

methods used, the abundance of gobies during 1966-1970 (Marcellus 1972)'

is not significantly different from the abundance during 1975-1981
(Section3). The adult sand lance population is found mainly in near-
shore narine waters and the limited entrainment of larvae probably has
little effect on overall population numbers. In fact, the sand lance

population in the Mid-Atlantic Bight has been undergoing an explosive
increase in recent years (Sheman and Smith 1979).

The only species that the data indicate may have been significantly
impacted by entrainment at OCNGS is bay anchovy. Based on field-
fisheries catches in the spring, adult numbers declined steadily during
the first five years, then recovered slightly during the sixth year.
Young of the year (based on field-fisheries catches in the fall) have
been nore variable in abundance, but also have shown a general decline.
Although year-to-year fluctuations have occurred (due in part to periods
of plant shutdown), it appears that impingement estimates of bay anchovy

,

| also have declined during the six year study with the last two years
considerably lower than the first four years. All of the above evidence
indicates that the population of bay anchovy in Barnegat Bay is in a
period of decline.

1

[ Further evidence to support this is found in a comparison of bay anchovy
abundance in 1966-1970 (Marcellus 1972) with the abundance measured
during 1975-1981. The nean annual catch per unit effort of bay anchovy
at themally unaffected stations was significantly greater during 1966-
1971 (Section 3.2.3).

|
l This decline may have been related to entrainment effects since the bay

anchovy is entrained in high numbers during all three of its early life
history stages (eggs, larvae, and juveniles). Also, the nortality
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associated with entrainment of this species is relatively high, espe-
cially for larvae with the highest measured entrainment mortality of any
ichthyoplankton fom examined.

However, this decline may have been related to some other factor rather
than OCNGS operation. Since there were no comparable studies during
1975-1981 in other nearby estuaries, it is not clear whether this decline
is limited to Barnegat Bay or reflects a general decline in the mid-
Atlantic population. Other factors such as redistribution of the mid-
Atlantic population, an increase in the abundance of predators and/or
competitors, or sone other factor not neasured in this study nay have
been responsible for this decline.

This section deals only with the immediate effects of entrainment. Any
latent mortality effects associated with entrainment have not yet been
d etermi ned.

5.2.4 Relationship of Physical / Chemical, Meteorological, and P1 ant
Operational Factors to Ichthyoplankton Entrainment

One of the nost important factors expldining the variation of ichthyo-
plankton entrainment is time of year. Therefore, models were run only
for seasons of the year when each form was present.

For bay anchovy eggs, the two variables that were significantly corre-
lated with density were wind speed and anbient temperature. Wind speed
was the most significant variable and had a positive slope in relation to
density, i.e., the higher the wind speed, the higher the egg densities.
However, this relationship breaks down at higher wind speeds (>16.1 kph).
A separate analysis showed that the highest wind speeds had a strong
negative correlation with egg densities. There are several possible
explanations for this phenomenon. Either high wind speeds (and the
resulting turbulence in tne bay) had a negative effect on anchovy spawn-
ing or the periods of high wind occurred early or late in the season when
egg abundances were 1ow. The positive correlation with 1ower wind speeds
is probably due to the randomizing effect of wind-driven currents on egg
densities and the resulting dispersion of patches of high egg density.
This would result in an increased probability of entrainnent for eggs
spawned in small patches of very high density.

The positive correlation of ambient temperature with egg densities is
obvious. Densities are low early in the season when temperatures are
low, and increase later in the season with increased spawning activity
and increased temperature. Later in the season when temperature is
decreasing again, spawning activity is reduced or has ceased resulting
in low egg densities.

Densities of bay anchovy larvae and juveniles can be positively corre-
lated with ambient temperatures and salinity and negatively correlated
with total flow. The relationship with tenperature is obvious. Early in

the season when temperatures are low, densities also are low. Densities
peak in mid or late stener when tenperatures also are at a peak. As the
season progresses and temperatures are dropping, densities are dropping
due to natural nortality and emigration from the bay.

5-15
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Figure 5-2. Monthly mean density of bay anchovy (Anchoa mitchilli) eggs collected from the discharge
of the Oyster Creek Nuclear Generating Station, September 1975 - August 1981.
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Figure 5-3. Monthly mean density of bay anchovy (Anchoa mitchilli) larvae and juveniles collected from
the discharge of the Oyster Creek Nuclear Generat;ng Station, September 1975 - August 1981.
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Figure 5-4. Monthly mean density of winter flounder (Pseudopleuronectes americanus) larvae collected from
the discharge of the Oyster Creek Nuclear Generating Station, September 1975 - August 1981.
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Figure 5-5. Monthly mean density of northern pipefish (Syngnathus fuscus) juveniles collected from the
discharge of the Oyster Creek Nuclear Generating Station. September 1975 - August 1981.
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of the Oyster Creek Nuclear Generating Station, September 1975 - August 1981.
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__ _. _ _



_______ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I
I

3TABLE 5-1 MEAN SAMPLE DENSITY (No./100 m ), PERCENT COMPOSITION,
AND CUMULATIVE PERCENT OF ICHTHY 0 PLANKTON COLLECTED |
AT THE INTAKE AND DISCHARGE OF THE OYSTER CREEK NUCLEAR i
GENERATING STATION, SEPTEMBER 1980 - AUGUST 1981 !

SPP. NAME NUMBER % CUMU. %

ANCH0A MITCHILLI EGG 509.197 65.184 65.184
PSEUD 0PLEURONEC AMER EGG 66.345 8.493 73.677
ANCH0A MITCHILLI LAR 56.912 7.285 80.962
UNIDENTIFIED EGG 39.095 5.005 85.967
G0BIIDAE LAR 26.408 3.381 89.347
AMMODYTES AMERICANUS LAR 21.931 2.807 92.155
PSEUD 0 PLEUR 0NEC AMER LAR 17.886 2.290 94.444

I
LABRIDAE EGG 8.835 1.131 95.575
SYNGNATHUS FUSCUS JUV 6.546 0.838 96.413
ATHERINIDAE LAR 6.395 0.819 97.232
TRINECTES MACULATUS EGG 5.035 0.645 97.877
SCOPHTHALMUS AQU0 SUS EGG 3.879 0.497 98.373
ANCH0A MITCHILLI JUV 3.562 0.456 98.829 '

BREV00RTIA TYRANNUS EGG 1.928 0.247 99.076
MENIDIA MENIDIA JUV 1.416 0.181 99.257
PARALICHTHYS DENTATU EGG 1.010 0.129 99.386
G0BIIDAE JUV 0.938 0.120 99.507
ANGUILLA ROSTRATA GLASS 0.868 0.111 99.618
BLENNIIDAE LAR 0.634 0.081 99.699
MYOX0CEPHALUS AENAEU LAR 0.479 0.061 99.760
SPH0ER0 IDES MACULATU LAR 0.273 0.035 99.795
SCOPHTHALMUS AQU0 SUS LAR 0.223 0.029 99.824
CYN0 SCION REGALIS JUV 0.189 0.024 99.848
G0BIOSOMA B0 SCI JUV 0.157 0.020 99.868
APELTES QUADRACUS ADULT 0.142 0.018 99.886
PARALICHTHYS DENTATU LAR 0.121 0.015 99.902
HIPP0 CAMPUS ERECTUS JUV 0.110 0.014 99.916
UNIDENTIFIED LAR 0.110 0.014 99.930
ATHERINIDAE EGG 0.061 0.008 99.937
TRINECTES MACULATUS LAR 0.060 0.008 99.945
GOBIOSOMA B0 SCI ADULT 0.059 0.008 99.953
GOBIIDAE EGG 0.051 0.007 99.959
STRONGYLURA MARINA LAR 0.050 0.006 99.966
BREV00RTIA TYRANNUS LAR 0.046 0.006 99.972
UNIDENTIFIED FRAG. JUV 0.034 0.004 99.976
MENIDIA BERYLLINA EGG 0.032 0.004 99.980
TAUT 0GA ONITIS LAR 0.030 0.004 99.984
CHASM 0 DES B0SOUIANUS JUV 0.028 0.004 99.987
FUNDULUS DIAPHANUS ADULT 0.028 0.004 99.991
ANCH0A MITCHILLI ADULT 0.027 0.003 99.994
SYNGNATHUS FUSCUS ADULT 0.024 0.003 99.998
MENIDIA MENIDIA EGG 0.019 0.002 100.000

_ _ _ _ - _ _ - - _ _ _ _ _ _ _
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TABLE 5-2 MONTHLY MEAN SAMPLE DENSITIES (No./100 m ) AND PERCENT COMPOSITION OF ICHTHYOPLANKTON

-COLLECTED AT THE OYSTER CREEK NUCLEAR GENERATING STATION, SEPTEMBER 1980 AUGUST 1981

OYSTERCR GEAR-36 BONG SEP-1980

STATION INNT INDA DSNT DSDA
___________________________________________________________________________________________________

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT
INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

___________________________________________________________________________________________________

ANCH0A MITCHILLI LAR 6.87 32.28 10.63 66.93 6.39 21.03 15.65 23.53 8.08 27.62
GOBIIDAE LAR 1.34 6.31 0.00 0.00 4.79 15.78 3.40 5.11 2.76 9.45
LABRIDAE EGG 0.00 0.00 0.00 0.00 8.99 29.59 44.05 66.24 8.39 28.69
SYNGHATHUS FUSCUS JUV 2.17 10.20 5.25 33.07 4.90 16.14 3.40 5.11 3.71 12.69
ATHERINIDAE LAR 0.76 3.59 0.00 0.00 0.00 0.00 0.00 0.00 0.30 1.02
ANCH0A MITCHILLI JUV 10.14 47.62 0.00 0.00 4.74 15.60 0.00 0.00 5.78 19.78
BREV00RTIA TYRANNUS LAR 0.00 0.00 0.00 0.00 0.56 1.86 0.00 0.00 0.22 0.75
__________________________________________________.________________________________________________

STATION TOTAL AND
DATE TOTAL 21.29 15.88 30.36 66.50 29.24

- _ _ - _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ - .
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TABLE 5-2 (CONT.)
,

!
OYSTERCR GEAR-36 BONG OCT-1980

STATION INNT INDA DSNT DSDA
___________________________

________________________________________________________________________MBERPCT NUMBER PCT
SPECIES NUMBER PCT NUMBER PCT NUf1BER PCT NU

INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

_____________________________._____________________________________________________________________

ANCH0A MITCHILLI LAR 0.75 3.12 0.00 0.00 0.82 2.90 0.00 0.00 0.59 2.20

UNIDENTIFIED EGG 17.72 73.69 0.00 0.00 11.33 40.22 0.00 0.00 10.89 40.84

SYNGNATHUS FUSCUS JUV 1.98 8.25 0.00 0.00 2.22 7.87 0.00 0.00 1.58 5.90
ANCHOA MITCHILLI JUV 1.48 6.14 2.67 8.79 0.00 0.00 0.00 0.00 0.89 3.33
PARALICHTHYS DENTATU EGG 2.12 8.80 27.75 91.21 9.49 33.69 26.33100.00 11.11 41.66

PARALICHTHYS DENTATU LAR 0.00 0.00 0.00 0.00 2.84 10.09 0.00 0.00 1.07 3.99
HIPP0 CAMPUS ERECTUS JUV 0.00 0.00 0.00 0.00 1.48 5.24 0.00 0.00 0.55 2.07

~~~~~~~~~~~~~~~~~~~~~~~---~~~~~~~~~~~~

Siiii5s~i5ii-~is5-~~~~~~~~~~~---~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~8TOTAL 24.04 30.43 28.1 26.33 26.67
DATE

.

|
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TABLE 5-2 (CONT.)

OYSTERCR GEAR-36 BONG NOV-1980

STATION INNT INDA DSNT DSDA
___________________________________________________________________________________________________

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT
INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

-__________________________________________________________________________________________________

G0 BIOS 0MA B0 SCI JUV 5.11 79.26 0.00 0.00 0.00 0.00 0.00 0.00 1.70 58.26
G0BIOSOMA B0 SCI ADULT 1.34 20.74 0.00 0.00 1.27 54.84 0.00 0.00 0.87 29.77
OTHER SPECIES 0.00 0.00 0.00 0.00 1.05 45.16 0.00 0.00 0.35 11.97

S iiii5- i5iE i 5- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
DATE TOTAL 6.45 0.00 2.33 0.00 2.93

.

*

_ - _ _ - - - _ - - - - _ _ _ _ _ _ _ _ _ - _ - - - - - - - - -
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TABLE 5-2 (CONT.)

OYSTERCR GEAR-3680NG DEC-1980

STATION INNT INDA DSNT DSDA
____________________

_______________________________________________________________________________CTNUMBER PCT
'

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER P

INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

______________________________________________________________.____________________________________

AMMODYTES AMERICANUS LAR 12.57 88.09 13.13100.00 17.26 90.89 25.00100.00 16.10 92.93

APELTES QUADRACUS ADULT 0.87 6.10 0.00 0.00 0.76 4.00 0.00 0.00 0.58 3.36

BREV00RTIA TYRANNUS LAR 0.83 5.82 0.00 0.00 0.00 0.00 0.00 0.00 0.30 1.71

OTHER SPECIES 0.00 0.00 0.00 0.00 0.97 5.11 0.00 0.00 0.35 2.00
___________________________________________________________________________________________________

STATION TOTAL AND
DATE TOTAL 14.27 13.13 18.99 25.00 17.33

1

,

~

|

-- - _ _ _ _ - _ _ _ _ _ . ._ __
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TABLE 5 2 (CONT.)

|

| OYSTERCR GEAR 36 BONG JAN-1981

STATION INNT INDA DSNT DSDA
___________________________________________________________________________________________________

| SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT
INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

___________________________________________________________________________________________________

PSEUD 0PLEURONEC AMER EGG 0.00 0.00 0.00 0.00 2.86 4.36 0.00 0.00 1.04 1.97
AMM0DYTES AMERICANUS LAR 33.12100.00 53.95100.00 62.80 95.64 55.92100.00 51.85 98.03

,

ShkhibNhbkkLkNb
DATE TOTAL 33.12 53.95 65.66 55.92 52.89

.

e

_ ___



_- - . _ - _ - . _ _ - - _ - - _ , _ , _ _ _ . - _ - . _ _ . - - - - - - _ - - -
. _ . m a ,a._ % .m, . . **w, 4

TABLE 5_2 (CONT.)

OYSTERCR GEAR-36 BONG FEB-1981

STATION INNT INDA DSNT DSDA
___________________________________________________________________________________________________

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT

INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

_____________________________________________________________________________________.._____________

PSEUD 0 PLEUR 0NEC AMER EGG 185.43 63.52 130.15 53.41 2579.25 97.67 158.98 75.77 969.75 92.08
UNIDENTIFIED EGG 2.84 0.97 3.20 1.31 0.00 0.00 0.00 0.00 1.48 0.14

AMMODYTES AMERICANUS LAR 58.58 20.07 56.78 23.30 22.43 0.85 18.30 8.72 39.51 3.75
PSEUD 0 PLEUR 0NEC AMER LAR 39.83 13.64 53.55 21.98 36.36 1.38 32.53 15.50 39.74 3.77
ANGUILLA ROSTRATA GLASS 2.84 0.97 0.00 0.00 2.88 0.11 0.00 0.00 1.90 0.18<

MY0X0CEPHALUS AENAEU LAR 2.40 0.82 0.00 0.00 0.00 0.00 0.00 0.00 0.80 0.08
___________________________________________________________________________________________________

STATION TOTAL AND
DATE TOTAL 291.90 243.68 2640.91 209.80 1053.18

,



.__- _

TABLE 5-2 (CONT.)

OYSTERCR GEAR-36 BONG MAR-1981

STATION INNT INDA DSNT DSDA
--_..__ ____._----___._-__..._...__ ___.._........__.._....._..___.._......__ __---_-_--_--_--_ ...

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT
INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

_____________________________________________________..._____________ _____________________________

PSEUD 0 PLEUR 0NEC AMER EGG 1.16 0.53 0.00 0.00 2.89 1.10 0.00 0.00 1.57 0.72
UNIDENTIFIED EGG 1.07 0.49 0.00 0.00 0.73 0.28 0.00 0.00 0.70 0.32
AMMODYTES AMERICANUS LAR 53.21 24.28 68.80 52.28 81.64 30.98 70.10 47.27 67.88 31.02
PSEUD 0 PLEUR 0NEC AMER LAR 147.36 67.25 59.57 45.27 167.80 63.67 73.58 49.61 137.36 62.78
LABRIDAE EGG 0.78 0.36 0.00 0.00 0.00 0.00 0.00 0.00 0.30 0.14
SCOPHTHALMUS AQU0 SUS EGG 2.11 0.96 0.00 0.00 2.24 0.85 0.00 0.00 1.69 0.77
ANGUILLA ROSTRATA GLASS 9.48 4.33 0.00 0.00 4.59 1.74 0.00 0.00 5.47 2.50
MY0X0CEPHALUS AENAEU LAR 2.35 1.07 3.22 2.45 2.26 0.86 4.63 3.12 2.67 1.22
APELTES QUADRACUS ADULT 1.62 0.74 0.00 0.00 0.79 0.30 0.00 0.00 0.94 0.43
PARALICHTHYS DENTATU LAR 0.00 0.00 0.00 0.00 0.60 0.23 0.00 0.00 0.23 0.11

_____ _______________________________________________. __________________ ___________________._____

STATION TOTAL AND
DATE TOTAL 219.14 131.60 263.53 148.30 218.81

_ _ _ _ _ _ -
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TABLE 5-2 (CONT.) _

OYSTERCR GEAR-36B0NG APR-1981

STATION INNT INDA DSNT DSDA

___________________________________________________________________________________________________
SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT

INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

___________________________________________________________________________________________________

UNIDENTIFIED EGG 13.61 9.82 14.70 4.44 24.76 16.81 76.03 20.85 25.73 13.25
AMMODYTES AMERICANUS LAR 75.67 54.59 155.90 47.04 62.32 42.30 108.88 29.86 84.84 43.68
PSEUD 0 PLEUR 0NEC AMER LAR -6.16 4.44 14.43 4.35 4.28 2.91 50.25 13.78 12.00 6.18
LABRIDAE EGG 19.99 14.42 40.35 12.18 22.00 14.93 44.35 12.16 26.33 13.56
ATHERINIDAE LAR 0.00 0.00 0.00 0.00 1.68 1.14 0.00 0.00 0.63 0.32

SCOPHTHALMUS AQU0 SUS EGG 16.38 11.81 104.10 31.41 25.58 17.36 83.07 22.78 39.13 20.15
ANGUILLA ROSTRATA GLASS 1.84 1.33 0.00 0.00 3.41 2.31 0.00 0.00 1.97 1.01
MY0X0CEPHALUS AENAEU LAR 3.61 2.60 0.00 0.00 0.85 0.58 0.00 0.00 1.67 0.86
SCOPHTHALMUS AQU0 SUS LAR 1.36 0.98 1.92 0.58 1.88 1.28 2.10 0.58 1.72 0.88

OTHER SPECIES 0.00 0.00 0.00 0.00 0.57 0.38 0.00 0.00 0.21 0.11

ShhibNhbhkLkNb
DATE TOTAL 138.61 331.40 147.32 364.68 194.23

.
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TABLE 5_2 (CONT.)

OYSTERCR GEAR-36 BONG MAY-1981

STATION INNT INDA DSNT DSDA
___________________________________________________________________________________________________

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT
INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

___________________________________________________________________________________________________

ANCH0A MITCHILLI EGG 382.64 71.95 486.80 91.84 285.68 67.54 251.43 76.29 342.72 74.30
ANCH0A MITCHILLI LAR 34.21 6.43 3.35 0.63 2.58 0.61 23.48 7.12 16.33 3.54
UNIDENTIFIED EGG 1.20 0.23 0.00 0.00 3.99 0.94 1.95 0.59 2.17 0.47
AMMODYTES AMERICANUS LAR 2.40 0.45 0.00 0.00 0.00 0.00 0.00 0.00 0.80 0.17
PSEUD 0 PLEUR 0NEC AMER LAR 0.00 0.00 3.30 0.62 0.00 0.00 0.00 0.00 0.49 0.11
LABRIDAE EGG 62.09 11.67 18.92 3.57 56.97 13.47 41.95 12.73 50.81 11.02
SYNGHATHUS FUSCUS JUV 17.13 3.22 17.67 3.33 11.98 2.83 8.32 2.53 14.00 3.03
ATHERINIDAE LAR 27.12 5.10 0.00 0.00 52.09 12.31 2.45 0.74 28.70 6.22
SCOPHTHALMUS AQU0 SUS EGG 0.00 0.00 0.00 0.00 5.24 1.24 0.00 0.00 1.94 0.42
BREV00RTIA TYRANNUS EGG 2.59 0.49 0.00 0.00 0.72 0.17 0.00 0.00 1.13 0.24
SPH0ER0 IDES MACULATU LAR 0.00 0.00 0.00 0.00 0.88 0.21 0.00 0.00 0.33 0.07
SCOPHTHALMUS AQU0 SUS LAR 0.00 0.00 0.00 0.00 0.72 0.17 0.00 0.00 0.27 0.06
ATHERINIDAE EGG 0.00 0.00 0.00 0.00 2.16 0.51 0.00 0.00 0.80 0.17
MENIDIA BERYLLINA EGG 1.24 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.41 0.09
TAUT 0GA ONITIS LAR 1.19 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.40 0.09

S iiii5- i5iii ~i 5- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
DATE TOTAL 531.82 530.05 423.01 329.57 461.30

._________ - ______ - __ _ _
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TABLE 5-2 (CONT.)

OYSTERCR GEAR-3680NG JUN-1981

STATION INNT INDA DSNT DSDA
___________________________________________________________________________________________________

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT

INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

__________________________.________.._______________________________________________________________

ANCH0A MITCHILLI EGG 2236.79 71.15 921.13 71.86 2775.13 77.80 779.30 72.59 2176.83 74.48
ANCH0A MITCHILLI LAR 264.34 8.41 150.07 11.71 146.19 4.10 127.10 11.84 192.25 6.58
UNIDENTIFIED EGG 284.19 9.04 8.55 0.67 291.21 8.16 52.93 4.93 235.67 8.06
G0BIIDAE LAR 159.74 5.08 148.73 11.60 116.55 3.27 62.83 5.85 132.90 4.55
LABRIDAE EGG 11.60 0.37 25.00 1.95 15.47 0.43 34.40 3.20 16.63 0.57
SYNGNATHUS FUSCUS JUV 52.26 1.66 8.52 0.67 43.34 1.22 8.67 0.81 39.96 1.37
ATHERINIDAE LAR 39.47 1.26 0.00 0.00 58.55 1.64 0.00 0.00 39.21 1.34
TRINECTES MACULATUS EGG 51.40 1.64 0.00 0.00 40.36 1.13 0.00 0.00 36.71 1.26
ANCH0A MITCHILLI JUV 4.06 0.13 0.00 0.00 1.14 0.03 0.00 0.00 2.08 0.07

BREV00RTIA TYRANNUS EGG 18.84 0.60 0.00 0.00 27.45 0.77 0.00 0.00 18.52 0.63
MENIDIA MENIDIA JUV 7.93 0.25 19.85 1.55 17.73 0.50 8.37 0.78 13.25 0.45
G0BIIDAE JUV 0.00 0.00 0.00 0.00 23.59 0.66 0.00 0.00 9.44 0.32

BLENNIIDAE LAR 6.06 0,19 0.00 0.00 3.30 0.09 0.00 0.00 3.75 0.13

SPH0ER0 IDES MACULATU LAR 3.11 0.10 0.00 0.00 3.12 0.09 0.00 0.00 2.49 0.09
SCOPHTHALMUS AQU0 SUS LAR 0.00 0.00 0.00 0.00 1.17 0.03 0.00 0.00 0.47 0.02

G0BIOSOMA B0 SCI JUV 1.01 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.41 0.01

HIPPOCAMPUS ERECTUS JUV 0.00 0.00 0.00 0.00 0.71 0.02 0.00 0.00 0.28 0.01

UNIDENTIFIED LAR 0.00 0.00 0.00 0.00 0.76 0.02 0.00 0.00 0.31 0.01
TRINECTES MACULATUS LAR 1.50 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.02

STRONGYLURA MARINA LAR 1.26 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.02

CHASM 0 DES BOSQUIANUS JUV 0.00 0.00 0.00 0.00 0.70 0.02 0.00 0.00 0.28 0.01

OTHER SPECIES 0.00 0.00 0.00 0.00 0.68 0.02 0.00 0.00 0.27 0.01
___________________________________________________________________________________________________

STATION TOTAL AND
DATE TOTAL 3143.56 1281.85 3567.15 1073.60 2922.80
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TABLE 5-2 (CONT.)

OYSTERCR GEAR-3680NG JUL-1981

STATION INNT INDA DSNT DSDA

----------------------------------------- ........-------------------------------------------------
SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT

INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

---------------------------------------------------------------------------------------------------

ANCH0A MITCHILLI EGG 1212.07 58.93 4981.35 96.28 1182.63 66.08 5698.08 97.99 2232.94 79.30
ANCH0A MITCHILLI LAR 455.76 22.16 122.23 2.36 229.60 12.83 87.88 1.51 283.27 10.06
UNIDENTIFIED EGG 161.96 7.87 0.00 0.00 173.68 9.70 0.00 0.00 125.86 4.47
G0BIIDAE LAR 156.28 7.60 65.45 1.27 124.84 6.98 25.83 0.44 116.83 4.15
SYNGNATHUS FUSCUS JUV 9.07 0.44 0.00 0.00 5.79 0.32 0.00 0.00 5.57 0.20

ATHERINIDAE LAR 3.17 0.15 0.00 0.00 1.06 0.06 2.90 0.05 1.95 0.07

TRINECTES MACULATUS EGG 17.05 0.83 0.00 0.00 23.58 1.32 0.00 0.00 15.24 0.54
ANCH0A MITCHILLI JUV 30.98 1.51 0.00 0.00 40.42 2.26 0.00 0.00 26.77 0.95
MENIDIA MENIDIA JUV 0.95 0.05 0.00 0.00 1.93 0.11 0.00 0.00 1.08 0.04
BLENNIIDAE LAR 5.21 0.25 0.00 0.00 1.59 0.09 0.00 0.00 2.55 0.09

CYN0 SCION REGALIS JUV 1.85 0.09 0.00 0.00 3.69 0.21 0.00 0.00 2.08 0.07

UNIDENTIFIED LAR 2.33 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.87 0.03

GOBIIDAE EGG 0.00 0.00 4.53 0.09 0.00 0.00 0.00 0.00 0.57 0.02

UNIDENTIFIED FRAG. JUV 0.00 0.00 0.00 0.00 1.00 0.06 0.00 0.00 0.37 0.01
-_-------___-------_------__-----_----__---------_-_-_---------_-_-------_---__------__--_-__---__.

STATION TOTAL AND
DATE TOTAL 2056.67 51/3.55 1789.82 5814.68 2815.96

|
|

- _ _ - _ . - - _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____
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TABLE 5-2 (CONT.)

OYSTERCR GEAR-36B0NG AUG-1981

STATION INNT INDA DSNT DSDA

___________________________________________________________________________________________________
SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT

INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

___________________________________________________________________________________________________

ANCH0A MITCHILLI EGG 861.48 78.87 876.85 83.14 1055.96 83.15 873.42 87.37 930.86 82.39
ANCH0A MITCHIL!I LAR 184.40 16.88 158.58 15.04 136.40 10.74 72.08 7.21 145.37 12.87
UNIDENTIFIED EGG 10.30 0.94 0.00 0.00 13.95 1.10 0.00 0.00 8.08 0.72

G0BIIDAE LAR 29.61 2.71 8.12 0.77 53.06 4.18 28.03 2.80 33.58 2.97

SYNGHATHUS FUSCUS JUV 3.41 0.31 8.32 0.79 0.00 0.00 26.18 2.62 6.89 0.61

ATHERINIDAE LAR 0.00 0.00 0.00 0.00 1.38 0.11 0.00 0.00 0.46 0.04
ANCH0A MITCHILLI JUV 1.70 0.16 0.00 0.00 9.25 0.73 0.00 0.00 3.65 0.32

BLENNIIDAE LAR 1.31 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.44 0.04

HIPPOCAMPUS ERECTUS JUV 0.00 0.00 2.75 0.26 0.00 0.00 0.00 0.00 0.46 0.04
___________________________________________________________________________________________________

STATION TOTAL AND
DATE TOTAL 1092.21 1054.63 1270.00 999.70 1129.79

i

i
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3TABLE 5-3 MEAN SAMPLE DENSITIES (No./100 m ) AND PERCENT COMPOSITION OF ICHTHYOPLANVION COLLECTED DURING
24_H00R STUDIES AT THE OYSTER CREEK NUCLEAR GENERATING STATION, SEPTEMBER 1980 - AUGUST 1981

OYSTERCR GEAR-36 BONG 22 SEP 80

STATION INNT INDA DSNT DSDA
'

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

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT
INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

______________-_____________-___________ __ _____ _________-________________________ ______________

ANCH0A MITCHILLI LAR 7.02 45.86 10.63 66.93 8.32 20.57 15.65 23.53 9.85 29.69
G0BIIDAE LAR 3.13 20.48 0.00 0.00 2.45 6.06 3.40 5.11 2.36 7.09
LABRIDAE EGG 0.00 0.00 0.00 0.00 20.97 51.85 44.05 66.24 15.10 45.49
SYNGNATHUS FUSCUS JUV 3.28 21.46 5.25 33.07 6.07 15.00 3.40 5.11 4.54 13.56
ANCH0A MITCHILLI JUV 1.87 12.20 0.00 0.00 1.32 3.26 0.00 0.00 0.96 2.88
BREV00RTIA TYRANNUS LAR 0.00 0.00 0.00 0.00 1.32 3.26 0.00 0.00 0.40 1.19

Siii65iBii-is5----~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--------~~
DATE TOTAL 15.30 15.88 40.43 66.50 33.20



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

TABLE 5-3 (CONT.)

OYSTERCR GEAR-36 BONG 20 0CT 80

STATION INNT INDA DSNT DSDA
___________________________________________________________________________________________________

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT

INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

___________________________________________________________________________________________________

ANCH0A MITCHILLI LAR 1.50 7.83 0.00 0.00 1.63- 6.39 0.00 0.00 0.94 3.80

UNIDENTIFIED EGG 16.38 85.48 0.00 0.00 4.30 16.83 0.00 0.00 6.21 25.06
ANCH0A MITCHILLI JUV 1.28 6.70 2.67 8.79 0.00 0.00 0.00 0.00 0.92 3.71

PARALICHTHYS DENTATU EGG 0.00 0.00 27.75 91.21 13.93 54.53 26.33100.00 14.99 60.55
PARALICHTHYS DENTATO LAR 0.00 0.00 0.00 0.00 5.68 22.24 0.00 0.00 1.70 6.88

___________________________________________________________________________________________________
STATION TOTAL AND

DATE TOTAL 19.17 30.43 25.55 26.33 24.77
,

L



- - - - , _ . - -- -

TABLE 5-3 (CONT.)

i

OYSTERCR GEAR-36 BONG 24 NOV 80

STATION INNT INDA DSNT DSDA
___________________________________________________________________________________________________

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT
INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

___________________________________________________________________________________________________

G0 BIOS 04A B0 SCI ADULT 2.67100.00 0.00 0.00 2.55100.00 0.00 0.00 1.31100.00

Siiii5-i5ii-~i5-----~~~~~~~~~~~~~~~~-~~~~~~~~~~~~-~~~~~~~~~~~~~~~~~~~~~~---~~~~~~~~~~~~---~~~~~~~~
DATE TOTAL 2.67 0.00 2.55 0.00 1.31



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

I

I TABLE 5-3 (CONT.)
_

0YSTERCR GEAR-36B0NG 23 DEC 80
,

STATION INNT INDA DSNT DSDA
___________________________________________________________________________________________________

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT
INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

_______________________________________________.____________________________________________________

AMMODYTES AMERICANUS LAR 14.73100.00 13.13100.00 23.30 92.46 25.00100.00 19.04 97.57
APELTES QUADRACUS ADULT 0.00 0.00 0.00 0.00 1.90 7.54 0.00 0.00 0.47 2.43

___________________________________________________________________________________________________
STATION TOTAL AND

DATE TOTAL 14.73 13.13 25.20 25.00 19.51

,
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TABLE 5-3 (CONT.).,

:
' '

OYSTERCR GEAR-3680NG 20 JAN 81'

,

,

STATION INNT INDA DSNT DSDA
'

__________________________________________________ ________________________________________________

SPECIES NLMBER PCT NUMBER PCT NUMBER PCT NLMBER PCT NtNBER PCT
INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP'

.

___________________________________________________________________________________________________

PSEUD 0 PLEUR 0NEC AMER EGG 0.00 0.00 0.00 0.00 2.80 2.86 0.00 0.00 0.70 1.10
; AMMODYTES AMERICANUS LAR 47.73100.00 53.95100.00 95.05 97.14 55.92100.00 63.16 98.90

ShkhlbNh0hkLkNb
'

DATE TOTAL- 47.73 53.95 97.85 55.92 63.86

|
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TABLE 5-3 (CONT.)

OYSTERCR GEAR-36B0NG 18 FEB 81

STATION INNT INDA DSNT DSDA
___________________________________________________________________________________________________

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT

INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

___________________________________________________________________________________________________

PSEUDOPLEURONEC AMER EGG 248.82 63.71 130.15 53.41 5062.15 98.83 158.98 75.77 1400.03 93.87
UNIDENTIFIED EGG 2.33 0.60 3.20 1.31 0.00 0.00 0.00 0.00 1.38 0.09

AMMODYTES AMERICANUS-LAR 79.10 20.25 56.78 23.30 14.57 0.28 18.30 8.72 42.19 2.83
1 PSEUDOPLEURONEC AMER LAR 53.20 13.62 53.55 21.98 39.43 0.77 32.53 15.50 44.68 3.00

ANGUILLA ROSTRATA GLASS 2.33 0.60 0.00 0.00 5.75 0.11 0.00 0.00 2.02 0.14

MY0X0CEPHALUS AENAEU LAR 4.80 1.23 0.00 0.00 0.00 0.00 0.00 0.00 1.20 0.08
___________________________________________________________________________________________________

SlATION TOTAL AND
DATE TOTAL 390.58 243.68 5121.90 209.80 1491.49

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

TABLE 5-3 (CONT.)

OYSTERCR GEAR-36 BONG 16 MAR 81

STATION INNT INDA DSNT DSDA
_____________________________ ________________________________________________________. ___----___

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT
INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

___________________________________________________________ .. ______________--__-__-______________

'

PSEUD 0PLEURONEC AMER EGG 0.00 0.00 0.00 0.00 1.70 0.48 0.00 0.00 0.51 0.21
UNIDENTIFIED EGG 1.07 0.43 0.00 0.00 0.00 0.00 0.00 0.00 0.32 0.13
AMMODYTES AMERICANUS LAR 48.87 19.49 68.80 52.28 105.38 29.56 70.10 47.27 74.06 31.10
PSEUD 0 PLEUR 0NEC AMER LAR 181.08 72.22 59.57 45.27 240.93 67.59 73.58 49.61 153.24 64.34
ANGUILLA ROSTRATA GLASS 13.73 5.48 0.00 0.00 1.90 0.53 0.00 0.00 4.69 1.97
MY0X0CEPHALUS AENAEU LAR 2.22 0.88 3.22 2.45 3.33 0.94 4.63 3.12 3.24 1.36

APELTES QUADRACUS ADULT 3.78 1.51 0.00 0.00 1.83 0.51 0.00 0.00 1.69 0.71
PARALICHTHYS DENTATU LAR 0.00 0,00 0.00 0.00 1.40 0.39 0.00 0.00 0.42 0.18

_______-___----_______.._-________________..--___-___________ _-_______________________________-____

STATION TOTAL AND
DATE TOTAL 250.75 131.60 356.48 148.30 238.15

1



- - - - - _ - . - , . . - - , - - - - - - - - - - - - - - - _ - - - - -
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TABLE 5-3 (CONT.)

OYSTERCR GEAR-36 BONG 20 APR 81

STATION INNT INDA DSNT DSDA
___________________________________________________________________________________________________

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT
INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

-_____________________________...___________-____ ________________-___________-________-____-____-_

UNIDENTIFIED EGG 21.75 12.40 14.70 4.44 35.58 18.75 76.03 20.85 35.35 14.21
AMMODYTES AMERICANUS LAR 88.07 50.21 155.90 47.04 71.68 37.77 108.88 29.86 100.88 40.55
PSEUD 0PLEURONEC AMER LAR 7.82 4.46 14.43 4.35 3.45 1.82 50.25 13.78 16.32 6.56
LABRIDAE EGG 27.60 15.74 40.35 12.18 32.40 17.07 44.35 12.16 34.94 14.05
ATHERINIDAE LAR 0.00 0.00 0.00 0.00 3.35 1.77 0.00 0.00 1.00 0.40

SCOPHTHALMUS AQU0 SUS EGG 23.75 13.54 104.10 31.41 39.55 20.84 83.07 22.78 56.42 22.68
ANGUILLA ROSTRATA GLASS 3.68 2.10 0.00 0.00 0.00 0.00 0.00 0.00 1.11 0.44
SCOPHTHALMUS AQU0 SUS LAR 2.72 1.55 1.92 0.58 3.77 1.98 2.10 0.58 2.75 1.11

___________________________________________________________________________________________________

STATION TOTAL AND
DATE TOTAL 175.38 331.40 189.78 364.68 248.77

I

- . . _ _ _ _ _ _ _
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TABLE 5-3 (CONT.)
|

0YSTERCR GEAR-36 BONG 28 MAY 81

STATION INNT INDA DSNT DSDA
______________________________ ____________________________________________________________________

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT
INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

___________________________________________________________________________________________________

ANCHOA MITCHILLI EGG 473.93 74.84 486.80 91.84 391.93 74.71 251.43 76.29 407.40 78.45
ANCH0A MITCHILLI LAR 49.83 7.87 3.35 0.63 4.30 0.82 23.48 7.12 21.61 4.16
UNIDENTIFIED EGG 0.00 0.00 0.00 0.00 2.98 0.57 1.95 0.59 1.29 0.25
AMMODYTES AMERICANUS LAR 3.60 0.57 0.00 0.00 0.00 0.00 0.00 0.00 1.08 0.21
PSEUD 0PLEURONEC AMER LAR 0.00 0.00 3.30 0.62 0.00 0.00 0.00 0.00 0.66 0.13
LABRIDAE EGG 57.40 9.06 18.92 3.57 41.83 7.97 41.95 12.73 41.94 8.08
SYNGNATHUS FUSCUS JUV 19.77 3.12 17.67 3.33 16.93 3.23 8.32 2.53 16.21 3.12
ATHERINIDAE LAR 21.20 3.35 0.00 0.00 61.83 11.79 2.45 0.74 25.40 4.89
BREV00RTIA TYRANNUS EGG 3.88 0.61 0.00 0.00 1.20 0.23 0.00 0.00 1.52 0.29
ATHERINIDAE EGG 0.00 0.00 0.00 0.00 3.60 0.69 0.00 0.00 1.08 0.21
MENIDIA BERYLLINA EGG 1.87 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.56 0.11
TAUT 0GA ONITIS LAR 1.78 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.53 0.10

ShkhlbN OhkLkNb
DATE TOTAL 633.27 530.05 524.62 329.57 519.29
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TABLE 5_3 (CONT.)

OYSTERCR GEAR-36 BONG 15 JUN 81

STATION INNT INDA DSNT DSDA

___________________________________________________________________________________________________
SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT

INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

___________________________________________________________________________________________________

ANCH0A MITCHILLI EGG 1516.48 80.85 921.13 71.86 2276.50 87.21 779.30 72.59 1514.75 81.61
ANCH0A MITCHILLI LAR 91.10 4.86 150.07 11.71 54.73 2.10 127.10 11.84 97.72 5.26
UNIDENTIFIED EGG 23.92 1.28 8.55 0.67 24.03 0.92 52.93 4.93 25.30 1.36
G0BIIDAE LAR 154.82 8.25 148.73 11.60 127.42 4.88 62.83 5.85 130.36 7.02
LABRIDAE EGG 4.60 0.25 25.00 1.95 7.82 0.30 34.40 3.20 14.62 0.79
SYNGNATHUS FUSCUS JUV 61.50 3.28 8.52 0.67 48.28 1.85 8.67 0.81 37.83 2.04
ATHERINIDAE LAR 15.17 0.81 0.00 0.00 1.63 0.06 0.00 0.00 5.31 0.29

TRINECTES MACULATUS EGG 3.43 0.18 0.00 0.00 1.65 0.06 0.00 0.00 1.61 0.09

MENIDIA MENIDIA JUV 1.75 0.09 19.85 1.55 6.82 0.26 8.37 0.78 8.21 0.44
G0BIIDAE JUV 0.00 0.00 0.00 0.00 55.05 2.11 0.00 0.00 17.38 0.94
BLENNIIDAE LAR 0.00 0.00 0.00 0.00 3.23 0.12 0.00 0.00 1.02 0.06

HIPP0 CAMPUS ERECTUS JUV 0.00 0.00 0.00 0.00 1.65 0.06 0.00 0.00 0.52 0.03

STRONGYLURA MARINA LAR 2.93 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.93 0.05

CHASM 0 DES B0SQUIANUS JUV 0.00 0.00 0.00 0.00 1.63 0.06 0.00 0.00 0.52 0.03
___________________________________________________________________________________________________

STATION TOTAL AND
DATE TOTAL 1875.70 1281.85 2610.45 1073.60 1856.06

,



-_ __ _
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TABLE 5-3 (CONT.)

OYSTERCR GEAR-36 BONG 20 JUL 81

____ __________________ ___________ _ ___________ __ ___________ __ _____________________

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT
INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

___________________________________________________________________________________________________

i -

ANCH0A MITCHILLI EGG 2046.43 64.49 4981.35 96.28 1889.13 76.01 5698.08 97.99 3316.56 85.14
ANCH0A MITCHILLI LAR 654.62 20.63 122.23 2.36 288.33 11.60 87.88 1.51 324.90 8.34
UNIDENTIFIED EGG 136.67 4.31 0.00 0.00 112.80 4.54 0.00 0.00 74.84 1.92
GOBIIDAE LAR 264.58 8.34 65.45 1.27 131.23 5.28 25.83 0.44 137.00 3.52
SYNGNATHUS FUSCUS JUV 7.62 0.24 0.00 0.00 8.20 0.33 0.00 0.00 4.75 0.12
ATHERINIDAE LAR 4.62 0.15 0.00 0.00 2.12 0.09 2.90 0.05 2.63 0.07
TRINECTES MACULATUS EGG 11.73 0.37 0.00 0.00 2.12 0.09 0.00 0.00 4.15 0.11
ANCH0A MITCHILLI JUV 31.57 0.99 0.00 0.00 46.00 1.85 0.00 0.00 23.27 0.60
BLENNIIDAE LAR 8.67 0.27 0.00 0.00 0.00 0.00 0.00 0.00 2.f 0 0.07
CYN0 SCION REGALIS JUV 2.05 0.06 0.00 0.00 5.58 0.22 0.00 0.00 2. I.9 0.06
UNIDENTIFIED LAR 4.65 0.15 0.00 0.00 0.00 0.00 0.00 0.00 1.60 0.04
GOBIIDAE EGG 0.00 0.00 4.53 0.09 0.00 0.00 0.00 0.00 0.91 0.02

______________________________________________________________________________________..___________

STATION TOTAL AND
DATE TOTAL 3173.20 5173.55 2485.52 5814.68 3895.26

_ _ _ _
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TABLE 5-3 (CONT.)

OYSTERCR GEAR-36 BONG 31 AUG 81

STATION INNT INDA DSNT DSDA

___________________________________________________________________________________________________

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT

INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

_________________________________________________.._________________________________________________

ANCH0A MITCHILLI EGG 292.25 48.61 876.85 83.14 357.32 59.44 873.42 87.37 599.96 73.69
ANCH0A MITCHILLI LAR 269.75 44.86 158.58 15.04 202.03 33.60 72.08 7.21 175.61 21.57
G0BIIDAE LAR 32.43 5.39 8.12 0.77 39.10 6.50 28.03 2.80 26.92 3.31
SYNGNATHUS FUSCUS JUV 6.83 1.14 8.32 0.79 0.00 0.00 26.18 2.62 10.33 1.27

ATHERINIDAE LAR 0.00 0.00 0.00 0.00 2.75 0.46 0.00 0.00 0.69 0.08
,

HIPP0 CAMPUS ERECTUS JUV 0.00 0.00 2.75 0.26 0.00 0.00 0.00 0.00 0.69 0.08
________..__________________________________________________________________________________________ '

STATION TGTAL AND
DATE TOTAL 601.25 1054.63 601.20 999.70 814.19

,



TABLE 5-4 ESTIMATED NUMBERS OF KEY AND ABUNDANT ICHTHYOPLANKTON
ENTRAINED AT THE OYSTER CREEK NUCLEAR GENERATING
STATION, SEPTEMBER 1980 - AUGUST 1981

,

Estimated 80 Percent
Number Confidence

Entrained Interval
6 6Species / Life Stage (x 10 ) (x 10 )

Anchoa mitchilli eggs 9,809.81 3,454.60
Anchoa mitchilli larvae 555.78 94.45
Anchoa mitchilli juveniles 35.73 16.30
Pseudopleuronectes americanus eggs 1,769.05 2,374.80

,

Pseudopleuronectes americanus larvae 270.04 87.64
Syngnathus fuscus juveniles 61.45 12.53
Gob 11dae larvae 301.96 83.69
Ammodytes americanus larvae 349.22 70.21
Labridae eggs 132.49 58.03
Atherinidae larvae 53.95 31.28
Brevoortia tyrannus eggs 13.89 21.14
Paralichthys dentatus eggs 51.54 35.20

' Total eggs 12,224.69 4,211.99
Total larvae 1,556.58 202.62
Total juveniles and adults 149.35 Z8.54
Total entrainment 13,930.61 4,225.60

i

i
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TABLE 5-5 NUMBER AND PERCENTAGE OF LIVE (L), STUNNED (S), AND DEAD (D) SPECIMENS OF SEVEN TAXA COLLECTED IN
ENTRAINMENT SAMPLES AT THE OYSTER CREEK NUCLEAR GENERATING STATION, SEPTEMBER 1980 - AUGUST 1981

Condenser
Numbers Pe.rcentages Passage Percent Percent

Taxa L 5 D__

Discharge intake Discharge Statistics Percent [n tralment [ntralnnentIntake
STi~ Mortality Survival Hortality_L 5 D~ 1/5 0 L/s G- z

8ay anchovy SEP 0 1 11 0 0 15 8.3 91.7 0.0 100.0 --

larvae OCT 0 1 0 0 0 1 100.0 0.0 0.0 100.0 --

Juri 38 7 217 3 5 150 17.2 82.8 5.1 94.9 3.62 0.001 12.1 29.7 10.3
JUL 53 57 345 0 1 194 24.2 75.8 0.5 99.5 1.35 0.001 23.7 2.1 97.9

1 AUG 10 8 122 4 10 85 12.9 87.1 14.1 85.9 -0.29 N.S.

Total 101 14 695 7 16 445 20.1 19.9 4.9 95.1 7.47 0.001 15.2 24.4 15.6

Bay anchovy SEP 9 1 1 0 1 5 90.9 9.1 16.7 83.3 --

juveniles DCT I 2 0 0 0 0 100.0 0.0 -- -- --

JUN 4 0 0 0 0 0 100.0 0.0 -- -- --

JUL 22 5 2 0 0 44 93.1 6.9 0.0 100.0 8.06 0.001 93.1 0.0 100.0
AUG 0 0 0 0 1 5 -- -- 16.7 83.3 --

Total 36 8 3 0 2 54 93.6 6.4 3.6 96.4 9.16 0.001 90.0 3.R 96.2

Northern pipefish $[P 2 0 1 1 0 1 66.1 33.3 50.0 50.0 --

Juveniles DCT 1 0 0 0 1 0 100.0 0.0 100.0 0.0 --

MAY 13 1 0 8 3 1 100.0 0.0 91.7 8.3 --

JUN 48 2 5 13 6 35 90.9 9.1 35.2 64.8 6.03 0.001 55.7 38.7 61.3
JUL 4 1 2 0 1 3 71.4 28.6 25.0 75.0 --

AUG 1 2 0 6 0 0 100.0 0.0 100.0 0.0 --

Total 69 6 8 28 11 40 90.4 9.6 49.4 50.6 5.71 0.001 41.6 54.6 45.4

Goblittae Sir 0 1 0 1 1 3 100.0 0.0 40.0 60.0 --

larvae JUN 56 8 97 8 1 119 39.8 60.2 7.0 93.0 6.36 0.001 32.8 17.5 82.5
JUL 75 8 64 3 5 98 56.5 43.5 7.5 92.5 7.99 0.001 49.0 13.2 86.8
AUG 1 1 5 0 0 0 61.5 38.5 -- -- --

Total 1 38 10 166 12 7 220 48.4 51.6 7.9 92.1 10.24 0.001 40.5 16.3 83.7

Winter flounder MAR 10 10 127 1 1 124 13.6 86.4 1.6 98.4 3.64 0.001 12.0 11.8 88.2
l arvae APR 3 2 1 14 6 14 83.3 16.7 58.8 41.2 --

Total 13 12 128 15 7 138 16.3 83.7 13.7 86.3 0.641 N.S.
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TABLE 5-5 (CONT.)
!

!
|

|

Condenser
Numbers Percentages Passage Percent Percent

Intake Discharge Intake Discha rge Statistics Pe rcent Intrainment [ntrainment
Taxa L 5 D L 5 D L/5 D L/5 0 2 Sig. Mortality Survival Mortality

,

Sand lance MAR 38 8 36 21 14 63 56.1 43.9 35.7 64.3 2.74 0.010 20.4 63.6 36.4
larvae APR 117 8 20 48 28 40 86.2 13.8 65.5 34.5 3.95 0.001 20.7 76.0 24.0

MAY l 0 0 0 0 0 100.0 0.0 -- -- --

Total 156 16 56 69 42 103 75.4 24.6 51.9 48.1 5.I' O.001 23.5 68.8 31.2

At herinidae APR 0 0 0 0 1 1 -- -- 50.0 50.0 --

larvae MAY 14 2 3 27 13 15 84.2 15.8 72.7 27.3 --

JUN 16 3 31 4 0 72 38.0 62.0 5.3 94.7 4.65 0.D01 32.7 13.9 86.1
JUL 1 0 1 0 0 1 50.0 50.0 0.0 100.0 --

AUG 0 0 0 1 0 0 -- -- 100.0 0.0 --

Total 21 5 35 32 14 89 42.6 57.4 34.1 65.9 1.15 N.S.
|

i
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TABLE 5-6 WATER TEMPERATURE MEASUREMENTS (C) ASSOCIATED WITH
ENTRAINMENT SAMPLING AT THE OYSTER CREEK NUCLEAR
GENERATING STATI0F, SEPTEMBER 1980 - AUGUST 1981

Intake Discharge
Night Day Night Day

Date Surface Botton Surface Bottom Surface Surface

39.22 SEP 80 30.2 30.2 ---- --

37.18 SEP 80 25.7 25.8 ---- --

34.515 SEP 80 23.0 23.0 ---- --

25.022 SEP 80 25.0 25.1 ---- --

24 SEP 80 21.8 21.8 23.1 22.6 31.8 31.0
29.029 SEP 80 18.4 18.4 ---- --

28.26 0CT 80 17.3 17.2 ---- --

25.313 UCT 80 14.4 14.4 ---- --

20 OCT 80 16.9 16.9 28.2-- -- --

21 OCT 80 17.8 17.8 16.5 16.5 29.0 27.8
21.027 OCT 80 11.2 11.2 ---- --

24.93 NOV 80 11.0 11.0 -- -- --

i 17 NOV 80 6.8 6.8 17.6-- -- --

( 24 NOV 80 6.1 6.0 7.2 7.1 6.7 7.2

1 DEC 80 8.0 8.0 17.8-- -- --

15.015 DEC 80 3.8 3.8 ---- --

23 DEC 80 -0.3 -0.3 -0.5 -0.4 11.0 10.5
29 DEC 80 2.5 1.9 12.0-- -- --

9.013 JAN 81 ---- -- -- --

20 JAN 81 0.9 0.6 1.2 0.9 11.8 11.1
17.826 JAN 81 6.2 5.0 ---- --

15.99 FEB 81 2.0 1.0 ---- --

18 FEB 81 10.4 10.3 10.4 9.3 19.8 20.9
-- -- 18.023 FEB 81 8.8 8.6 --

18.12 MAR 81 7.5 7.5 ---- --

12.9
[

7 MAR 81 4.4 4.4 ---- --

16 MAR 81 4.6 4.6 5.2-- -- --

17 MAR 81 3.1 3.1 2.9 2.8 10.4 11.4
16.023 MAR 81 4.8 4.7 ---- --

-- -- 10.930 MAR 81 11.0 11.0 --

! Note: -- water temperature values for 24-hour studies (those including
day samples) are means of two measurements; all other values
shown are individual measurenents (except column means).

|
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TABLE 5-6 (CONT.)

Intake Discharge
Night Day Night Day

Date Surface Bottom Surface Bottom Surface Surface

22.06 APR 81 11.9 11.9 ---- --

13 APR 81 11.7 11.7 22.1-- -- --

13.720 APR 81 13.6 13.7 ---- --

22 APR 81 11.9 11.9 11.7 11.7 11.7 11.4
27 APR 81 14.7 14.7 14.5' -- -- --

-- -- . 15.76 MAY 81 15.4 15.3 --

18 MAY 81 16.6 16.6 15.9-- -- --

20 MAY 81 16.2 16.3 15.8 15.8 16.5 15.8
26 MAY 81 20.9 20.9 21.5-- -- --

1 JUN 81 21.7 21.6 31.0-- -- --

8 JUN 81 25.1 25.0 34.6-- -- --

15 JUN 81 23.3 23.3 35.2-- -- --

16 JUN 81 26.6 26.7 24.8 24.7 37.8 36.5
22 JUN 81 27.7 27.6 37.3-- -- --

29 JUN 81 24.7 24.7 24.9-- -- --

6 JUL 81 26.9 26.9 36.8-- -- --

37.613 JUL 81 29.0 29.0 ---- --

20 JUL 81 28.1 28.1 37.0-- -- --

21 JUL 81 27.2 27.4 27.4 27.3 36.6 36.2
27 JUL 81 28.0 28.3 36.2-- -- --

35.03 AUG 81 26.4 26.4 ---- --

36.610 AUG 81 27.9 27.9 ---- --

31 AUG 81 23.6 23.7 23.9 23.8 23.8 23.6

Mean 15.8 15.4 13.7 13.5 22.8 19.9

|

|
|
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TABLE 5-7 DISSOLVED OXYGEN MEASUREMENTS (ng/1) ASSOCIATED WITH
ENTRAINMENT SAMPLING AT THE OYSTER CREEK NUCLEAR
GENERATING STATION, SEPTEMBER 1980 - AUGUST 1981

Intake Discharge
Night Day Night Day

Date surface Botton Surface Bottom Surface Surface

4.72 SEP 80 4.6 4.7 ---- --

5.78 SEP 80 5.8 5.7 ---- --

5.815 SEP 80 6.6 6.5 ---- --

22 SEP 80 6.3 6.3 6.1-- -- --

24 SEP 80 5.0 5.1 5.2 5.3 6.0 5.7
6.129 SEP 80 6.5 6.5 ---- --

7.56 0CT 80 7.3 7.4 -- -- --

7.713 OCT 80 8.0 8.0 ---- --

20 0CT 80 7.5 7.5 7.3-- -- --

21 OCT 80 7.1 6.9 7.4 7.3 7.0 7.4
8.027 0CT 80 7.8 7.8 ---- --

3 NOV 80 8.5 8.2 7.9-- -- --

9.717 NOV 80 9.5 9.5> ---- --

24 NOV 80 10.4 10.4 9.9 9.9 10.6 9.4

9.21 DEC 80 9.6 9.7 ---- --

15 DEC 80 11.6 11.7 9.9-- -- --

23 DEC 80 11.0 11.3 11.3 11.5 11.8 12.3
11.429 DEC 80 9.9 10.2 ---- --

12.613 JAN 81 ---- -- -- --

13.3 13.720 JAN 81 -- -- -- --

11.826 JAN 81 9.8 10.0 -- -- --

10.69 FEB 81 10.4 10.6 ---- --

18 FEB 81 9.2 9.0 9.8 10.2 9.8 10.2
8.523 FEB 81 8.8 8.9 ---- --

9.9 --2 MAR 81 9.8 10.0 -- --

-- -- 5.79 MAR 81 11.0 11.1 --

10.4 --16 MAR 81 9.9 10.1 -- --

17 MAR 81 10.5 10.5 11.9 12.0 10.6 11.4
10.423 MAR 81 11.2 11.2 ---- --

8.930 MAR 81 7.9 8.0 ---- --

Note: -- dissolved oxygen values for 24-hour studies (those including
day samples) are means of two measurements; all other values
shown are individual measurements (except column means).

.- _ ._ _



TABLE 5-7 (CONT.)

Intake Discharge
Night Day Night Day

Date Surface Bottom Surface Bottom Surface Surface

6 APR 81 8.5 8.6 8.4-- -- --

13 APR 81 7.6 7.6 7.9-- -- --

8.320 APR 81 8.5 8.7 ---- --

22 APR 81 9.1 9.1 8.9 9.0 8.8 8.7
27 APR 81 8.5 8.6 9.3-- -- --

7.76 MAY 81 6.6 6.2 ---- --

8.418 MAY 81 8.2 8.2 ---- --

20 MAY 81 7.9 7.9 7.0 7.0 7.5 6.9
7.326 MAY 81 7.3 7.3 ---- --

1 JUN 81 7.5 7.5 7.4-- -- --

8 JUN 81 6.5 6.4 6.4-- -- --

15 JUN 81 6.6 6.6 6.5 ---- --

16 JUN 81 5.8 5.8 6.4 6.5 5.7 6.5
22 JUN 81 4.4 4.4 4.3-- -- --,

29 JUN 81 7.9 7.9 7.5-2 -- --

6 JUL 81 6.4 6.4 6.2-- -- --

4.413 JUL 81 4.5 4.5 ---- --

20 JUL 81 4.0 4.0 4.2-- -- --

21 JUL 81 4.6 4.6 5.8 5.8 4.9 5.9
5.627 JUL 81 5.5 5.4 ---- --

5.53 AUG 81 5.9 5.8 ---- --

'

10 AUG 81 6.4 6.4 6.0-- -- --

31 AUG 81 5.8 5.7 6.2 6.2 6.1 6.2

Median 7.8 7.8 8.1 8.2

|

|

:
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TABLE 5-8 pH MEASUREMENTS ASSOCIATED WITH ENTRAINMENT SAMPLING
AT THE OYSTER CREEK NUCLEAR GENERATING STATION,
SEPTEMBER 1980 - AUGUST 1981

Intake Discharge
Night Day Night Day

Date Surface Bottom Surface Bottom Surface F":~=ce

7.52 SEP 80 7.6 7.6 ---- --

8.08 SEP 80 7.9 7.9 ---- --

7.815 SEP 80 7.7 --
-- -- --

7.522 SEP 80 7.6 7.6 ---- --

24 SEP 80 7.8 7.8 7.8 7.8 7.7 7.6
7.729 SEP 80 7.6 7.7 ---- --

7.76 0CT 30 8.0 8.0 ---- --

13 0CT 80 8.0 8.0 7.9 ---- --

7.820 OCT 80 7.9 7.9 ---- --

210CT 80 7.8 7.8 7.8 7.8 7.9 7.9
27 OCT 80 7.8 7.8 7.7 ---- --

3 NOV 80 7.9 7.9 8.0 ---- --

7.717 NOV 80 7.9 7.9 ---- --

24 NOV 80 7.5 7.9 8.0 7.9 7.6 7.8

7.91 DEC 80 7.9 8.0 ---- --

7.815 DEC 80 7.9 8.0 ---- --

23 DEC 80 8.0 8.0 8.0 8.0 8.0 7.9
7.629 DEC 80 7.9 7.9 ---- --

7.813 JAN 81 ---- -- -- --

20 JAN 81 8.3 8.3 8.3 8.3 8.2 8.2
8.226 JAN 81 8.2 8.2 ---- --

8.09 FEB 81 8.2 8.2 ---- --

18 FEB 81 8.1 8.1 8.1 8.1 8.0 8.1
7.923 FEB 81 8.0 8.0 ---- --

2 MAR 81 8.0 8.1 7.9 ---- --

9 MAR 81 8.1 8.1 7.9 ---- --

7.916 MAR 81 8.3 8.2 ---- --

17 MAR 81 8.2 8.2 8.2 8.2 7.9 7.9
8.0

| 23 MAR 81 8.2 8.2 ---- --

7.6| 30 MAR 81 8.0 8.0 ---- --

i
i

| Note: -- pH values for 24-hour studies (those including day samples)
i are approximations of the median between two values; all
|

other values shown are individual measurements (except
column medians).
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TABLE 5-8 (CONT.)

Intake Discharge
Night Day Night Day

Date Surface Bottom Surface Bottom Surface Surface

7.96 APR 81 8.1 8.1 ---- --

7.813 APR 81 8.0 8.0 ---- --

7.920 APR 81 8.1 8.1 ---- --

22 APR 81 8.1 8.1 8.1 8.1 7.9 7.9
8.027 APR 81 8.2 8.2 ---- --

6 MAY 81 8.0 8.1 8.0-- -- --

18 MAY 81 8.2 8.3 8.1-- -- --

20 MAY 81 8.2 8.2 8.0 8.1 8.0 7.9
8.026 MAY 81 8.3 8.3 ---- --

8.11 JUN 81 8.4 8.4 ---- --

8.28 JUN 81 8.2 8,2 ---- --

7.815 JUN 81 8.0 8.0 ---- --

16 JUN 81 8.0 8.0 8.0 7.9 7.8 7.9
22 JUN 81 7.9 7.9 7.8-- -- --

29 JUN 81 8.4 8.4 8.3-- -- --

7.96 JUL 81 8.2 8.2 ---- --

7.813 JUL 81 8.0 8.0 ---- --

7.720 JUL 81 7.8 7.8 ---- --

21 JUL 81 7.9 7.9 8.1 8.1 7.9 7.9
7.927 JUL 81 8.2 8.2 ---- --

8.13 AUG 81 8.0 8.0 ---- --
,

8.1'

10 AUG 81 8.2 8.2 ---- --

31 AUG 81 8.1 8.1 8.1 8.1 8.0 8.0'

Median 8.0 8.0 8.0 8.0 7.9 7.9

,

\
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TABLE 5-9 SALINITY M6ASUREMENTS (ppt) ASSOCIATED WITH ENTRAINMENT
SAMPLING AT THE OYSTER CREEK NUCLEAR GENERATING
STATION. SEPTEMBER 1980 - AUGUST 1981

Intake Discharge

Night Day Night Day

Date Surface Bottom Surface Bottom Surface Surface

2 SEP 80 23.0 23.2 26.9-- -- --

28.18 SEP 80 24.2 24.2 ---- --

25.215 SEP 80 27.0 26.8 ---- --

22 SEP 80 23.1 23.0 26.8-- -- --

24 SEP 80 28.3 28.2 29.1 28.8 27.3 27.2
27.829 SEP 80 26.6 26.3 ---- --

27.96 0CT 80 26.4 26.4 ---- --

13 OCT 80 26.0 26.1 27.0 ---- --

26.820 0CT 80 23.5 23.8 ---- --

21 OCT 80 24.6 24.5 24.1 24.2 28.0 26.8
28.027 OCT 80 24.0 24.0 ---- --

26.93 NOV 80 26.5 26.5 ---- --

17 NOV 80 26.6 26.6 25.2-- -- --

24 NOV 80 24.2 24.3 24.2 24.2 24.6 25.2

1 DEC 80 23.8 23.8 24.1 ---- --

15 DEC 80 24.2 23.8 23.3-- -- --

23 DEC 80 25.9 25.7 26.1 25.8 24.5 25.3
29 DEC 80 24.9 24.5 25.5 ---- --

24.013 JAN 81 ---- -- -- --

20 JAN 81 25.6 25.6 27.1 27.0 25.6 27.3
26 JAN 81 28.4 28.4 24.7-- -- --

26.09 FEB 81 27.0 26.5 ---- --

18 FEB 81 26.1 25.9 26.3 26.2 25.5 25.0
25.223 FEB 81 24.5 24.5 ---- --

2 MAR 81 23.2 23.0 22.5-- -- --

9 MAR 81 24.6 24.7 24.0-- -- --

22.316 MAR 81 22.4 22.4 ---- --

17 MAR 81 23.9 23.9 22.7 22.7 23.9 22.9
23.223 MAR 81 23.1 23.1 ---- --

30 MAR 81 21.8 21.8 22.2 ---- --

Note: -- salinity values for 24-hour studies (those including day
samples) are means of two measurements; all other values
shown are individual measurements (except column means).



TABLE 5-9 (CONT.)

Intake Discharge
Night Day Night Day

Date Surface Botton Surface Bottom Surface Surface

6 APR 81 23.2 23.2 23.0-- -- --

13 APR 81 22.3 22.3 22.2-- -- --

23.220 APR 81 22.7 22.8 ---- --

22 APR 81 22.7 22.7 23.4 22.9 23.5 23.1
24.027 APR 81 23.0 23.0 ---- --

23.26 MAY 81 23.6 25.2 ---- --

24.118 MAY 81 22.6 22.6 ---- --

20 MAY 81 22.6 22.6 22.1 22.1 23.7 23.0
23.626 MAY 81 24.2 24.2 ---- --

1 JUN 81 24.6 24.6 24.0-- -- --

24.58 JUN 81 25.0 25.3 ---- --

23.015 JUN 81 24.0 23.8 ---- --

16 JUN 81 24.2 24.6 23.9 23.9 23.4 23.5
24.522 JUN 81 22.3 22.3 ---- --

22.4 --29 JUN 81 23.2 23.4 -- --

6 JUL 81 23.6 23.6 23.1-- -- -

22.913 JUL 81 22.5 22.5 ---- --

25.020 JUL 81 24.6 24.6 ---- --

21 JUL 81 24.7 24.7 24.3 24.3 24.1 24.3
27 JUL 81 23.8 23.8 24.5-- -- --

3 AUG 81 23.8 23.9 26.0-- -- --

10 AUG 81 24.3 24.3 25.6-- -- --

31 AUG 81 22.6 22.6 23.1 23.2 24.1 24.1

Median 24.4 24.3 24.7 24.6 24.8 24.8

|
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TABLE 5-10 RESULTS OF THE GENERAL lit! EAR MODEL FOR SELECTED ICHTilY0 PLANKTON ENTRAINED AT THE
OYSTER CREEK NUCLEAR GENERATING STATION RELATIVE TO VARIOUS METEOROLOGICAL, WATER
CHEMISTRY, AND PLANT-0PERATIONAL PARAMETERS, SEPTEMBER 1975 - JUNE 1981

Species Season r Size Variable 1 Variable 2 Variable 3 Variable 4

Bay anchovy
eggs Sumner 0.22 506 Winds (+) Ambient (+)

Bay anchovy
l arvae/juvenil es Summer / Fall 0.14 692 Ambient (+) Total flow (-) Salinity (+)

Northern pipefish
juveniles Summer / Fall 0.12 695 Ambient (+) Winds (+) Period (N) Total flow (-)

Winter flounder
l arvae Spring 0.08 224 Ambient (-) Salinity (-)

Gobildae
l arvae Summer / Fall 0.22 681 Ambient (+) Winds (+) Period (N) Salinity (+)

Atherinidae Summer 0.04 512 Period (N) Ambient (-)

Note: + = positive correlation
= negative correlation

N = n19htTotal flow = total cooling water and dilution flow
Ambient = ambient water temperature
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TABLE 5-11 SUMMARY OF THE RESULTS OF ICHTHYOPLANKTON VIABILITY STUDIES CONDUCTED AT THE OYSTER
CREEK NUCLEAR GENERATING STATION, SEPTEMBER 1975 - AUGUST 1981

Number Percent age Perc entage Percentage
Int ak e Discharge Intake Discharge Entralement E9trafnment

Taxa Year Gear L/5 0 US, D L/S D L/S D Survival Mortality

Bay anchovy 77-78 RCMS 121 56 50 53 68.4 31.6 48.5 51.5 70.9 29.1
eggs

Bay anchovy 75-76 Bongo 408 5,868 32 4,433 6.5 93.5 0.7 99.3 10.8 89.2
larvae 76-77 Bongo 96 444 54 275 17.8 82.2 16.4 83.6 91.0 9.0

77-78 RCMS 46 19 1 30 10.8 29.2 3.2 96.8 4.5 95.5
78-79 Bongo 49 737 2 781 6.2 93.8 0.3 99.7 4.9 95.1
79-80 Bongo 12 101 5 145 10.6 89.4 3.3 96.7 31.1 68.9
80-81 Bongo 175 695 23 445 20.1 79.9 4.9 95.1 24.4 75.6

Total Bongo 740 1,845 115 6,079 8.6 91.4 1.9 98.1 22.1 77.9
Total RCMS 46 19 .1 30 70.8 29.2 3.2 96.8 4.5 95.5

Bay anchovy 75-76 Bongo 192 63 33 166 75.3 24.7 16.6 83.4 22.0 78.0
juveniles 76-77 Bongo 233 18 122 32 92.8 7.2 79.2 20.8 85.7 14.3

71-78 Bongo 71 9 55 28 88.8 11.2 66.3 33.7 14.7 25.3
18-79 Bongo 300 66 95 114 82.0 18.0 45.5 54.5 55.5 44.5
79-80 Bongo 59 7 26 26 89.4 10.6 50.0 50.0 55.9 44.1
80-81 Bongo 44 8 2 54 84.6 15.4 3.6 96.4 4.3 95.7

Total Bongo 899 166 333 420 84.4 15.6 44.2 55.8 52.4 47.6

Northern pipefish 75-76 Bongo 341 201 108 289 62.9 37.1 27.2 72.8 43.2 56.8
juveniles 76-77 Bongo 7 12 3 5 36.8 63.2 37.5 62.5 100.0 0.0

78-79 Bongo 36 5 12 7 87.8 12.2 63.2 36.8 72.0 28.0
79-80 Bongo 34 0 9 5 100.0 0.0 64.3 35.7 64.3 35.7
80-81 Bongo 75 8 39 40 90.4 9.6 49.4 50.6 54.6 45.4

Total Bongo 493 226 171 356 68.6 31.4 32.4 67.6 47.2 52.8

Winter flounder 75-76 Bongo 35 225 26 818 13.5 86.5 3.1 96.9 23.0 77.0
<

larvae 76-77 Bongo 1,339 2,131 272 2,296 38.6 61.4 10.6 89.4 27.5 72.5
71-78 RCMS 288 66 97 205 81.4 18.6 32.1 67.9 39.4 60.6
78-79 RCMS 100 17 21 26 85.5 14.5 44.7 55.3 52.3 47.7
80-81 Bongo 25 128 22 138 16.7 83.3 13.8 86.2 82.6 17.4

Total Bongo 1,399 2,484 320 3,252 36.0 64.0 9.0 91.0 25.0 75.0
Total RCMS 388 83 118 231 82.4 17.6 33.8 66.2 41.0 59.0
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6. MACR 0 ZOOPLANKTON ENTRAlfNENT

6.1 RESULTS

6.1.1 General Species Composition and Abundance

A total of 357 samples were collected and examined for macrozooplankton
abundance from 1 September 1980 to 1 September 1981. As in previous
studies, organisms in samples collected at the intake were not identified
to as low a taxonomic level as those collected at the discharge. Because
of the greater detail afforded, discharge samples are emphas12ed in the
presentation of results and in the discussion.

A total of 114 macrozooplankton foms were collected at the discharge
(Table 6-1). Mysids, certain anphipods, cumaceans, hydromedusae,
ostracods, pycnogonids, and zoeae of nudcrabs, sand shrimp, and grass
shrimp constituted 95 percent of the total collection.

Seasonal distribution of estimated weekly densities is shown in Figure
6-1. The peak density was recorded during early June when the weekly 3
mean density of collected foms at the discharge reached 42,118/100 m .
High densities for the sampling period generally occurred from early
April through mid-June. The period of low densities occurred from mid-

| November through January.

The day / night distribution of total macroinvertebrates collected at the
discharge is illustrated in Table 6-2. Generally, organism densities and
total taxa were considerably higher in night collections although some
foms showed a tendency to appear nore frequently in day collections.
In particular, the amphipod, dassa falcata, occurred in higher densities
during the day throughout much of the sampling period. Sand shrimp
zoeae, when abundant, also appeared in greater densities during the day
collections (Table 6-2).
6.1.2 Occurrence and Abundance of Key Species

Four nacroinvertebrate species have been defined as key species by
the Nuclear Regulatory Commission. Those so designated are Neo ysis

| americana, Corophium tuberculatum, Callinectes sapidus megalopae, and
Crangon septenspinosa. In the remainder of this section de ities of
organisms are expressed or implied in terms of number /100 m

Neomysis americana, present thoughout the sampling year, was t .e nosti
'

abundant fom collected at the OCNGS condenser discharge. It accounted
for 96 percent of all mysids. Based on collections taken from Septegber
1980 to August 1981, an estimated annual mean density of 4,020/100 n was
c alcul ated. This represents 31.3 percent of the total macrozooplankton
catch (Table 6-1). The period of naximum abundance occurred in September
1980 when the estimated mean density for that month was 12,501. Two
periods of ninimun N. americana abundance occurred--one in January 1981
(593) and one in August 1981 (536) (Table 6-3).

6-1
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Sand shrimp (Crangon septemspinosa) occurred both as zoeal and undeter-
mined (juvenile-to-adult) life stages. Theden 5ityofzoeaereached
a maxima in April when an estimated 9,372/100 m were collected. At
that time, Crangon zoeae constituted 34.4 percent of the total monthly
catch (Table 6-3). The 24-hour sampling event during April yielded
extremely high densities of zoeae, particularly in day collections. Day

densities had an estimaged mean of 20,295 Crangon zoeae. The night nean
density was 8,645/100 m . Crangon zoeae ranked fourth in abundance in
the annual catch for all organisms. The annual mean density was 1,045,
accounting for 8.1 percent of the catch. Adult and juvenile Crangon were
collected during every month egcept October. The annual nean density for
discharge samples was 51/100 m , constituting less than 0.4 percent of
the annual catch. Maxinum abundance of Crangon juveniles and adults
occurred in April, coinciding with the highest density of Crangon zoeae.
The peak in April for adults and juveniles was estimated to be 214 (Table
6-3).

The megalopal and zoeal stages of the crab genus Callinectes spp. were
identified only to generic level because of the difficulty involved in
differentiating between the two species that could occur in the collec-
tions (C. sapidus and C. Similis). Most, if not all, specimens were
probably the blue crab, C. sapidus, but there is the possibility that

| C. similis individuals dre present also.
|

| Callinectes spp. megalopae coljected at the discharge had an estimated
| annual mean density of 5/100 m which accounted for 0.04 percent of the

estir.ated monthly mean density at the discharge was 30/100 m}981 when thetotal catch (Table 6-1). Peak abundance occurred in August
(Table

6-4). Call.inectes spp. zoeae were collected in very low densities
(0.08/100 m"), accounting for only 0.001 percent of the total catch
(Table 6-1).

The majority of Corophium were identified only to generic level because
of the difficulty involved in keying these particular amphipods to spe-
cies level; 17.9 percent of all identified Corophium was C. tuberculatum.
The nost abundant species of this genus was C_. acherusicum, which
accounted for 70.1 percent of all identified Corophium. Corophium
tuberculatum had an estimated annual nean density of 6/100 m", accounting
for 0.05 percent of the total catch (Table 6-1). Highest densities
occurred in June 1981 when the estimated monthly nean density at the

| discharge was 46 (Table 6-4).

Other Abundant Foms

| The following species composed the top 90 percent of all collected foms
at the condenser discharge from Septenber 1980 through August 1981.

As previously discussed, Neomysis americana was the nost abundant fom
,

! collected throughout the sampling seriod. Crangon septemspinosa zoeae
was the fourth most abundant. Bot 1 of these foms are considered impor-
tant or key foms as designated by the fluclear Regulatory Commission.

The following foms, though not of key status, are noted because of their
abundance.

6-2



Ampelisca sp. was the second most abundant fom collected at the OCNGS
condenser discharge. They were present during each month and the agnual
estimated mean density for the 1980-1981 study year was 1,989/100 m .
This represented 15.5 percent of the total macrozooplankton catch (Table
6-1). Densities peaked during the second week of June when the estimated
mean density was 20,709 (Appendix G). The mean monthly density for June
was 8,934, the highest of all 12 months.

Jassa falcata ranked third in abundance of all fomg collected at the
discharge. The annual mean density was 1,142/100 m , accounting for
8.9 percent of the catch (Table 6-1). Though the pgak weekly abundance
occurred during the first week of July (3,461/100 m ), the highest mean
monthly density was in February (2,505).

The amphipod, Gammarus sp., was the fifth most abgndant form. They were
collected at a nean annual density of 1,024/100 m and made up 8.0 per-
cent of the total catch.

An additional seven foms compoged the remainder of top 90 percent group.
They are: ostracods (826/100 m , 6.4 percent), Neopanope texana sayi
zoeae (556, 4.3 percent), Corophium sp. (257, 2.0 percent), caprellids
(226,1.8 percent), Panopeus herbstii zoeae (204,1.6 percent), Sarsia
sp. (179,1.4 percent), and Leucon americanus (166,1.2 percent).

Species composition and abundance of macrozooplankton collected at the
condenser intake are given in Table 6-5. The fewer taxa, as compared to

I discharge samples, result from the more general taxonomic levels used for
identification. Amphipods cumulatively composed the highest density of
collected foms, accounting for 37.6 percent (4,817) of the total catch.

|
Mysids were the second most abundant fom, cumulatively accounting for

' 33.8 percent (4,329) of the colle: tion. Monthly mean densities of macro-
zooplankton at the intake are fouqd in Table 6-6.

| Estimates of the numbers of individual key and abundant macroinverte-
brates entrained at the p1 ant from September 1980 through August 1981 are
found in Table 7. The estimated total number of entrained organisms is
139,696.74 x 10

Water quality data associated with macroinvertebrate entrainment sampling
are described in Section 5.1.4 in conjunction with the ichthyoplankton
s anpl ing.

6.2 DISCUSSION

This discussion involves those organisms designated as key or important
fanns by the Nuclear Regulatory Commission--Neomysis americana; Crangon
septemspinosa Zoeae, adults, and juveniles; Callinectes sapidus mega-
lopae; and Corophium tuberculatum. Included are brief discussions on
several macrozooplankton foms that are of interest because of their

! abundance in the collections.

!
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Major emphasis of species composition and abundance is placed on the
results of discharge sanples rather than intake samples. The area
of the intake sampled is subject to changing currents and eddying, which
results in inconsistent co'lection efficiencies for the bongo sanpler.
Ctenophore densities, however, were determined fron intake collections
because ctenophores are fragile and tend to fragnent easily during pas-
sage through the intake screens and condenser tube.

In comparing day and night differences in densities, only data from weeks
when 24-hour studies occurred were examined (Table 6-2).

The discussion, which fccuses on the key and important forms, involves
four aspects of the macrozooplankton entrainment study. The first two
sections are combined and present evaluations of the 1980-1981 entrain-
ment data as well as a comparison of data over the last six years. The
third aspect is a qualitative impact assessment for the 1980-1981 study
year and the fourth is a look at the relationship of meteorological and
plant-operating factors to macrozooplankton entrainment.

Monthly densities of important and abundant macrozooplankton forms col-
lected throughout the six study years (1975-1981) are shown in Figures
6-2 through 6-17. Slight differences that nay occur between the densi-

,

ties plotted on the figures and the numbers found in the density tables
| are caused by the different methods enployed in calculating mean monthly

densities.

6.2.1 Macrozooplankton Entrainment Data for 1980-1981 and
Comparisons with Previous Entrainment Data (1975-1979)

Neonysis americana was the most abundant and frequently collected form at
the condenser discharge frog September 1980 to August 1981 (Table 6-1).An estinated 41,723.01 x 10 were entrained during the study. This
species is a year-round resident of Barnegat Bay and occurred in most of
the discharge collections. As in previous studies (Sandine et al.1977),
the majority of N. americana were collected at night. This is probably
due to the pronounced diurnal nigratory behavior typical of mysidaceans.

The peak density of N. americana occurred during the third week of Sep-
tenber 1980 (Appendix G). Ambient temperature at this time was 25.0 C.
A minor peak occurred in April when recruitment of juveniles was probably
a factor contributing to the rise in densities.

Monthly means of N_. americana densities from September 1975 through
August 1981 are shown in Figure 6-2. Periods of peak abundances through-

| out the six years appear to vary, though some seasonal trends are dis-
c ernibl e. Generally, high numbers were collected in spring (March - May)

,

| when anbient temperatures were rising. Juveniles compose a large percen-
tage of the population at this tine. Peaks during the sunmer and fall
(July - September) are probably the result of mysid movement from coastal
waters and reproduction by the first spring generation as well as by the
ovemintering population ( Allen 1978).

t
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Crangon septems)inosa (sand shrinp) zoeae were present during each month
sargpled, with t1e exception of September 1980. An estimated 13,231.81 x
10'' were entrained. Although none were collected at the discharge during
the months of January, July, and August 1981, low densities of Crangon
zoeae did occur in intake samples for those nonths. Peak abundance
occurred during the 24-hour samp1ing event in the third week of April
1981 when ambient was lj.6 C. Day collections yielded extremely high

m ) of zoeae (Table 6-2). Sand shrimp zoeae fol-densities (20,295/100
lowed similar patterns of peak periods throughout the six study years
(Figure 6-3). Highest densities generally occurred between April andj
June at temperatures ranging from 13.0 to 23.0 C. The 1980-81 study year
produced the highest peak in sand shrimp zoeae densities of all compared
years.

,

Sand shrinp of undetermined (adult and juvenile) life stages were cog-'

I lected each sampling nonth except October. An estimated 453.71 x 10
were entrained during the study. Peak densities occurred in April 1981.!

This peak is the highest density recorded during the six study years.
Previous to this year, peaks of abundance usually occurred during the4

. colder months of January through March (Figure 6-4). Because the plant
| was shutdown from January to May 1980, saples for that five-month period

were not collected; the peak of Crangon juveniles and adults for that
year probably was missed. The high AjFil peck during 1981 may be attri-
buted to large numbers of juvenile specimens that had just undergone the
development from zoeae to juvenile. This is further explained by the
large densities of Crangon zoeae (many in late larval stage development)
collected during April 1981 (Figure 6-3). The minor peak of juveniles

j and adults in February 1981 (Figure 6-4) is probably a more accurate
|

estinate of the densities of larger juvenile and adult sand shrimp.

The very low densities of Callinectes spp. zoeae observed at the dis-
charge may be the result of several factors. First, because of their
small size, blue crab zoeae are subject to extrusion through the 505-um
mesh bongo nets. Second, most gravid blue crab females spawn in early
sumr.ar in inlets and coastal waters where salinities are high (>20 ppt).
Zoeae usually are scarce at OCNGS because they tend to remain in these
high-salinity areas until they develop into negalopae, a much more
euryhaline and motile life stage capable of nigration into bays and
estuaries. Highest densities of blue crab zoeae for the six-year period
occurred in June 1976. Densities were considerably gower for the follow-ing five years (Figure 6-5). An estimated 3.56 x 10 were entrained
during the 1980-1981 study.

Because of their greater size and mobility, Callinectes spp. negalopae
were present in greater densities thag zoeae at the OCNGS discharge ,

(Table 6-1). An estimated 53.84 x 10 were entrained. Based on findings |

from previous studies, blue crab negalopae usually appeared at OCNGS in !

July or August and reached peak densities in September or October when '

I ambient tenperatures were dropping. As shown in Figure 6-6, densities
during the 1980-1981 study year were low when compared to previous years.

The anphipod, Corophium tuberculatum, was second in abundance of all
identified Corophium. It was collected infrequgntly and in very low
densities (Table 6-4). An estimated 75.93 x 10 were entrained during
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the study. Since most Corophium were not identified to species level and
it is difficult to estimate what percentage of the unidentified specimens
was C. tuberculatum; the densities and entrainment estimates for this
particular key fonn are probably low.

Corophium were not identified to the species level until the second year
of the study (1976-1977). The highest densities of C. tuberculatum for
the five-year period, beginning in September 1976, oTcurred in May 1978
(Figure 6-7). This peak is mentioned later in the discussion as it is
probably related to a similar peak in Corophium spp.

Ctenophores were prgsent during 11 of the 12 mor.ths sampled. An esti-
mated 1,247.35 x 10 were entrained. Ctenophore densities were deter-
mined only fron intake collections for reasons explained earlier. Most
specimens were Mnemiopsis leidyi, although Pleurobrachia pileus and Beroe
ovata also were present during certain months.

During previous years. M. leidyi usually appeared in May or June, reached
peak densities in August or September, then rapidly declined in aoundance
as the water tenperature decreased (Figure 6-8). The sharp rise of
M. leidyi densities in June 1980 appears anomalous when compared with the
other five years.

The amphipod, Ampelisca sp., was the second most abundant form collegted
at the condenser discharge (Table 6-1). An estimated 16,739.98 x 10
were entrained. Specimens were collected during each month of the 1980-
1981 study year. Densities peaked durigg the third week of June when the
estimated mean density was 20,709/100 m (Appendix G). Ambient tempera-
ture at this time was 25.1 C (Figure 6-9).

Over the six-year study period, the highest densities occurred during the
1980-1981 study (Figure 6-9) . As shown, the various peaks throughout the
years occurred during periods of warmer temperatures from May through
September.

Jassa falcata, an amphipod that 13 considered a dominant fouling organism
(Bousfield 1973), was the third most abundant fonn collected at OCNGS
duping the 1980-1981 study year (Table 6-1). An estimated 19,350.14 x
10" were entrained. This organism was present during each nonth and

3reached highest densities (3,461/100 m ) during the first week in July
(Appendix G). Ambient temperature at this time was 26.9 C.

Jassa falcata densities (Figure 6-10) appeared to rise and fall sharply
throughout most of the six study years. During the first few years, the
peaks were bimodal, occurring in the spring and late fall. Densities
were extremely low to nonexistent from December 1978 to August 1980, then
steadily increased to a peak in February 1981. A second peak occurred in
July 1981. f'cause the plant was shut down during October and November
1978 and again in May 1979, it is possible that peak densities may have
been nissed. However, data from adjoining months when sampling restned
gives little evidence of Jassa presence.

,
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Two species of mud crab zoeae, Neo)anope texana sayi and Panopeus
herbstii, were common throughout t1e summer months when anbient tempera-
tures ranged from 15.4 to 29 C. Densities of Neopanope reached a peak
during the third week o{ June 1981 when the estinated weekly night
density was 5,715/100 m (Appendix G). Panopeus densities peaked during
the second week of July 1981 when the weekly estimate was 2,998. For
both species, the nonthly peak occurred in June 1981. Monthly densities
throughout the six study years for N. texana sayi zoeae and P. herbstii

-

zoeae are shown in Figures 6-11 and 6-12, respectively. The highest
densities of Neopanope zoeae occurred in June 1976 when the estinated

dmonthly density was greater than 5,900/100 m (Figure 6-11).

The highest density of Panopeus zoeae throughout the six years occurred
in July 1977 when the monthly mean density for night samples was >4,500
(Figure 6-12). Day collections during this month also yielded high
densities (>4,400) of Panopeus zoeae.

The hydromedusae, Sarsia spp., was present at OCNGS from January to April
1981 when anbient temperatures ranged from 0.9 to 13.6 C. Peak densities
occurred during the last week of March wgen ambient was 11.0 C. The
estinated weekly density was 3,023/100 m (Appendix G). Monthly densi-
ties throughout the six study years are shown in Figure 6-13. Peaks
generally occurred in March of each year, with the exception of 1980 for
which there are no data from January through May due to a plant shutdown.
The highest densities of Sarsia spp. occurred in 1977.

Caprellid amphipods were present during eacg) month of the
1980-1981

s tudy. The peak monthly density (869/100 m occurred in September
(Tabl e 6-3). This peak represents the highest abundance of caprellids
over the six-year period (Figure 6-14). Abundance fluctuated throughout
the six years and the period of highest densities occurred from July to
September. There was little difference in abundance between day and
night collections, although night densities were frequently slightly;

higher.

Ostracods were present
6,703.28 x 10guring each month of the

1980-1981 study. An
were entrained. Minimum densities occurred fromestinated

December through March. Abundance steadily rose in April and May, then
peaked during the last week in June when the weekly density for night was
11,883/100 m (Appendix G). The densities from day collections were very
1ow throughout the year.

Ostracods have been enumerated in entrainment samples only since April
| 1979. Previously, subclass Ostracoda was classifled as microzooplankton.
!

| Amphipods of the genus, Gammarus, were extremely abundant during the
| 1980-1981 study year. Specimens were first collected during the last

week of Ogtober when anbient was 11.0 C. Densities remained less than
100/100 m from November to the end of January. Abundance gradually
began to rise as anbient temperatures increased in February. Ambient
temperatures decreased again in March and remained below 5 C for a period
of approximately three weeks during which time Gammarus spp. densities i

also declined. As ambient rose to 11 C during the last week of March |
and steadily increased from that date forward, densities of Gammarus spp.

1
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also increased to a peak in April when the weekly density during the
second week was 17,686 (Appendix G).

This peak represents the highest abundance of Gammarus spp. specimens
collected during the six study years (Figure 6-15). Due to the large
concentrations of Gammarus spp. in April 1981, nany of the lower monthly
densities encountered in previous years da nog. appear on the graphbecause the densities are less than 100/100 m

The cunacean, Leucon americanus, was present throughout the 1980-1981

They were nost abundant in September when the weekly). densitystudy year.
Jduring the second week was estimated at 1,206/100 m (Appendix G

Monthly densities throughout the six study years are shown in Figure
6-16. Highest densities generally occurred during the smmer months.
Throughout the six years the vast majority of specimens were collected
at night. Although primarily benthic creatures, the males of some
species of cunaceans are nocturnal plankters and may be attracted to low-
intensity light (Gosner 1971). This may explain, in part, their presence
predominantly in night collections.

Amphipods of the genus Corophium were the eighth most abundant fom
collected at the discharge during the 1980-1981 study year (Table 6-1).

6 were entrained. The period of greatestAn estimated 4,705.42 x 10
abundance of Corophium spp. was in January when the mean for day collec-
tions was an estimated 1,551/100 m3 (Table 6-3). This peak is the result

I of large numbers of corophiids collected in one sample that contained
several loose pieces of substrate. Since corophiids are botton dwelling
amphipods that construct nests or tubes in the substratm, this may

- explain the unusually high densities found in January.'

~ ~

Monthly densities of Corophium spp. for the six-year period are shown-

in Figure 6-17. The highest density occurred in May of 1978. Thi s was
also the highest peak period of Corophium tuberculatum, as previously
di scussed. Again, this peak is probably the result of pieces of
corophiid-containing substratm that broke loose and were collected in
the sanpling gear. j

6.2.2 Inpact of Entrainment
|

Any significant effects that entrainment may have on the macrozooplankton |;

| community in Barnegat Bay are difficult to evaluate for several ' reasons.
| There are no data on macrozooplankton populations at Barnegat Bay prior

to OCNGS operation. Large natural variations in abundance that commonly|

occur in nacrozooplankton populations may further preclude analysis of
entrainment effects. Finally, previous studies to detemine population |

size, and the condition of organisms during passage down the discharge
canal after entrainment were confounded by the presence of foms passing
through the dilution pmps and those residing or spawned in the canal.

Because of the difficulty involved in assessing the relationship of
entrainment to field macrozooplankton populations and the insufficiency
of data to determine any negative or positive long-term effects of
entrainment, ' attention is given only to immediate effects. Viability

studies for certain macrozooplankton foms entrained at 0CNGS were
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conducted for two years, from 1 September 1975 through 31 August 1977.
Based on these findings, qualitative impact assessments were determined
for 1980-1981.

In the first year, it was apparent that most macrozooplankton nortality
was induced themally (Sandine et al.1977). Mortality as high as 100
percent was found for some forms when discharge temperatures ranged from
30 to 35 C. Most foms suffered 50-100 percent nortality when tempera-
tures exceeded 35 C.

Average discharge temperatures exceeded 30 C during 14 weeks of the 1980-
1981 study. In September 1980 and June, July, and August 1981, discharge
temperatures exceeded 35 C for extended periods and this could have
resulted in 50-100 percent mortality of most entrained foms. These
months included periods of peak abundance for several foms, including
Necaysis americana, Callinectes sp. megalopae, Corophium tuberculatum,
caprellids, Jassa falcata, ostracods, Leucon americanus, and nud crab
zoeae.

In previous studies, N_. americana experienced 100 percent mortality when
exposed to temperatures of about 35 C (Sandine et al.1978). Because
discharge temperatures exceeded tolerance levels at the time of peak
abundance, it is assined that large numbers of entrained N_. americana
suffered 100 percent mortality. Below 3b C, nortality generally did not
exceed 10 percent (Sandine et al.1978).

The highest density of Crangon septemspinosa adults and juveniles
occurred when the themal discharge was below 30 C. According to Sandine
et al. (1978), little nortality usually occurred at discharge tempera-
tures below 30 C in either year of the viability study. Although not
in peak densities, Crangon adults and juveniles were present when temper-
atures exceeded 35 C, and an estimated 75 percent of those entrained
specimens probably died (Sandine et al.1978).

Callinectes spp. megalopae were present at times of high (>35 C) dis-
charge temperatures. Based on previous studies by Chase (1977), blue
crab megalopae demonstrate a 100 percent survival rate when exposed for
180 ninutes to temperatures up to 38 C. Previous 0CNGS entrainment
studies have shown a high survival rate of Callinectes megalopae when
exposed to extreme temperatures (Sandine et al .1977).

Ctenophores greater than 20 millimeters are one of the few macrozoo-
plankton foms known to suffer obvious mechanical damage as a result of
passage through the screens and condenser tube. According to Sandine et
al. (1977), specimens less than 20 millimeters were collected in dis- :

charge sanples without obvious mechanical danage. Highest densities of |
Mnemiopsis leidyi during the present study occurred in August 1981 and !

it is assumed that nost specinens greater than 20 millimeters died as a
result of mechanical damage.

In the 1975-1976 study, immediate mortalities were detemined for all
amphipods but not for individual species. In general, amphipods col-
lected at the discharge when temperatures were below 35 C experienced
less than 10 percent mortality (Sandine et al.1977). In 1976-1977, the

6-9
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study involved examination of individual species. Thennal tolerances
varied for individual species when temperatures exceeded 30 C. Fewer
nmbers of amphipods were examined during the second year as a result of
plant shutdown so there is insufficient data on which to base viability
assessments for individual species collected during the 1980-1981 study
period. In general, Sandine et al. (1977) found that when discharge
tenperatures exc:_eded 35 C the nortality of entrained amphipods was at
high as 65 percent. During the 1980-1981 study, highest monthly densi-

' ties of Ampelisca sp. occurred in June when discharge tempertaures
exceeded 35 C for two weeks.

No quantitative viability data were determined for nud crab zoeae or
cunaceans, although qualitative observations indicated that nud crab
zoeae generally were unaffected at temperatures below 35 C.

6.2.3 Relationship of Meteorological and Plant-0perating Factors to
Macrozooplankton Entrainment

2Coefficients of detennination (r ) varied considerably from species to
species and from season to season (Table 6-8). Generally, the greatest

occurred when the primary variable was related to temperature (e.g.,r

air tenperature, ambient water temperature). Salinity also appeared to
be an inpo{ tant variable during certain seasons. Species exhibiting the

|
greatest r were N. anericana and C. septemspinosa adults, juveniles,

| and zoeae.2 Lowest r' appeared for C. tuberculatum. The species with the--

! greatest r are all residents of Barnegat Bay and commonly occur in the
water column at night (the stratm examined).

The Glfi results for macrozooplankton were more complex and less clear
than those for ichthyoplankton. The relationships shown in Table 6-8
could not be satisfactorily explained by examination of the database.
Physical / chemical parameters such as temperature, dissolved oxygen,
and salinity frequently were correlated to organism density, and this
points to overall environmental conditions influencing densities of
macrozoopl ankton.

!
none are very strong--the r'yre of the relationships shown in Table 6-8,
Regardless of the exact nat

values are mostly <0.5. Again, this

suggests that there are :ther factors, not included in the nodel, that
influence densities of nacrozooplankton. These may include biological
factors such as predation or other chemical / physical characteristics.

|
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Figure 6-1. Weekly mean density of total macrozooplankton collected from the discharge
| of the Oyster Creek Nuclear Generating Station, September 1975- August 1981.
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Figure 6-2. Monthly mean density of Neomysis americana taken in night collections at the discharge
of the Oyster Creek Nuclear Generating Station, September 1975 - August 1981.
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Figure 6-12. Monthly mean density of Panopeus herbstii zoeae taken in night collections at the discharge
of the Oyster Creek Nuclear Generating Station, September 1975- August 1981.
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Figure 6-13. Monthly mean density of Sarsia spp. taken in night collections at the discharge
of the Oyster Creek Nuclear Generating Station, September 1975 - August 1981.
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Figure 6-14. Monthly mean density of Suborder Caprellidea taken in night collections at the discharge
of the Oyster Creek Nuclear Generating Station, September 1975 - August 1981.
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Figure 6-15. Monthly mean density of Gammarus spp. taken in night collections at the discharge
of the Oyster Creek Nuclear Generating Station, September 1975 - August 1981.
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Figure 6-16. Monthly mean density of Leucon americanus taken in night collections at the discharge
of the Oyster Creek Nuclear Generating Station, September 1975 - August 1981.
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Figure 6-17. Monthly mean density of Corophium,spp. taken in night collections at the discharge
of the Oyster Creek Nuclear Generating Station, September 1975 - August 1981.
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3TABLE 6-1 MEAN SAMPLE DENSITY (No./100 m ), PERCENT COMPOSITION,
AND CUMULATIVE PERCENT OF MACR 0 ZOOPLANKTON COLLECTED
AT THE DISCHARGE OF THE OYSTER CREEK NUCLEAR GENERATING
STATION, SEPTEMBER 1980 - AUGUST 1981

SPP. NAME NUMBER % CUMU. %

NE0MYSIS AMERICANA 4020.276 31.257 31.257
AMPELISCA SP 1989.185 15.466 46.723.

JASSA FALCATA 1141.867 8.87E 55.601

CRANG0N SEPTEMSPINO ZOEA 1044.853 8.124 63.724
GAMMARUS SP 1024.352 7.961 71.688

SUBCLASS OSTRAC00A 825.944 6.422 78.110
NEOPANOPE TEXA SAYI ZOEA 555.714 4.321 82.431

COROPHIUM SP 257.794 2.004 84.435

SUBORDER CAPRELLIDEA 226.055 1.758 86.193
PAN 0PEUS HERBSTII Z0EA 204.226 1.588 87.780i

SARSIA SP 178.811 1.390 89.171
LEUCON AMERICANUS 165.509 1.287 90.457
MYSID 0PSIS BIGELOWI 151.873 1.181 91.638
0XYUR0STYLIS SMITHI 123.915 0.963 92.602
STEN 0TH0E SP 115.436 0.897 93.499
CLASS PYCN0GONIDA 87.826 0.683 94.182
PALAEMONETES SP Z0EA 59.776 0.465 94.647
CRANG0N SEPTEMSPINOSA 51.052 0.397 95.044
UP0GEBIA AFFINIS ZOEA 37.175 0.289 95.333
CERAPUS TUBULARIS 35.849 0.279 95.611
ELASM0 PUS LEVIS 34.961 0.272 95.883
IDOTEA BALTICA 33.525 0.261 96.144
BATEA CATHARINENSIS 28.853 0.224 96.368
ED0 TEA TRILOBA 26.298 0.204 96.573
RHITHROPANOPEUS HAR ZOEA 25.244 0.196 96.769
MICR0PROTOPUS RANEYI 25.094 0.195 96.964
MELITA NITIDA 23.634 0.184 97.148
RATHKEA OCT0 PUNCTATA 23.144 0.180 97.328
COROPHIUM ACHERUSICUM 23.119 0.180 97.507
MONOCULODES EDWARDSI 22.588 0.176 97.683 )

SAGITTA SP 21.665 0.168 97.852 .

AEQbOREA SP 19.390 0.151 98.002 |

CYMADUSA COMPTA 14.803 0.115 98.117
ORDER AMPHIP0DA 14.718 0.114 98.232

AUTOLYTUS SP 13.412 0.104 98.336 i

TURRITOPSIS NUTRICOLA 12.239 0.095 98.431 !

MICR0 DEUT 0 PUS GRYLLOTALP 11.112 0.086 98.518

ERICHTHONIUS SP 10.688 0.083 98.601 i

CLASS POLYCHAETA 9.880 0.077 98.678

LIBINIA SP Z0EA 9.056 0.070 98.748

SECTION BRACHYURA MEGALP 7.960 0.062 98.810

ORDER CUMACEA 7.951 0.062 98.872

CREPIDULA SP 7.348 0.057 98.929

CYCLASPIS VARIANS 7.102 0.055 98.984

CLASS POLYCHAETA LAR 7.049 0.055 99.039

HYDR 0 MEDUSAE 6.775 0.053 99.091

LYSIANOPSIS ALBA 6.686 0.052 99.143



TABLE 6-1 (CONT.)

SPP NAME NUMBER % CUMU. %

COROPHIUM TUBERCULATUM 5.902 0.046 99.189
FAMILY SYLLIDAE 5.385 0.042 99.231
CALLINECTES SP MEGALOP 5.353 0.042 99.273
HIRUDINEA 5.347 0.042 99.314
CLASS GASTROPODA 5.162 0.040 99.355
LEPTOSYNAPTA SP 4.539 0.035 99.390
SPIORBUS SP. 4.315 0.034 99.423
FAMILY XANTHIDAE ZOEA 4.247 0.033 99.456
ORDER ACTINIARIA 4.154 0.032 99.489
NEREIS SP EPIT0KE 4.113 0.032 99.521
COROPHIUM B0NELLI 3.957 0.031 99.551
HIPPOLYTE SP ZOEA 3.903 0.030 99.582
POLYDORA SP 3.598 0.028 99.610
FAMILY PHYLLOD0CIDAE 3.503 0.027 99.637
PAGURUS SP Z0EA 3.325 0.026 99.663
PALAEMONETES VULGARIS 3.293 0.026 99.688
OBELIA SP 3.196 0.025 99.713
CLASS TURBELLARIA 3.054 0.024 99.737
UNCIOLA SP 3.043 0.024 99.761
ERICHS0NELLA 2.084 0.016 99.777
CLASS PELECYP0DA 1.918 0.015 99.792
GAMMARUS MUCRONATUS 1.8/5 0.015 99.806
INVERTEBRATE FRAGMENTS 1.813 0.014 99.821
PALAEMONETES SP 1.668 0.013 99.833
SUBCLS CIRRIPEDIA CYPRID 1.639 0.013 99.846
HYDROIDES DIANTHUS 1.578 0.012 99.858
PODARKE OBSCURA 1.383 0.011 99.869
SUBORDER DORIDACEA 1.279 0.010 99.879
FAMILY CAPITELLIDAE 1.075 0.008 99.888
MARGELOPSIS GIBBESI 0.904 0.007 99.895
HETER 0MYSIS FORMOSA 0.903 0.007 99.902
NEREIS SP 0.896 0.007 99.909
FAMILY AMPITHOIDAE 0.887 0.007 99.915
LISTRIELLA BARNARDI 0.746 0.006 99.921
OVALIPES OCELLATUS Z0EAE 0.739 0.006 99.927
PECTINARIA GOULDII 0.711 0.006 99.933
SUBORDER AEOLIDACEA 0.673 0.005 99.938
PHIALIDIUM SP MEDUSAE 0.667 0.005 99.943
PARAHESIONE LUTE 0LA 0.666 0.005 99.948
UCA SP ZOEA 0.602 0.005 99.953
CLASS SCYPH0Z0A EPHYRA 0.546 0.004 99.957
CYATHURA POLITA 0.531 0.004 99.961
FAMILY MYSIDAE 0.524 0.004 99.965
CALLINECTES SP JUV 0.465 0.004 99.969
FAMILY TcREBELLIDAE 0.458 0.004 99.972
FAMILY SPIONIDAE 0.383 0.003 99.975
ORDER SABELLIDAE 0.338 0.003 99.978
CALLINECTES SAPIDUS JUV 0.325 0.003 99.981 )

HIPPOLYTE SP 0.287 0.002 99.983 1

l



| TABLE 6-1 (CONT.)

SPP. NAME NUMBER % CUMU. %

! FAMILY SABELLIDAE 0.275 0.002 99.985
FAMILY AMPHARETIDAE 0.240 0.002 99.987

| PINNIXA SP ZOEA 0.234 0.002 99.989
) MARPHYSA SANGUINEA 0.211 0.002 99.990

NEM0PSIS BACHEI 0.141 0.001 99.991
STAURONEREIS RUD0LPHI 0.135 0.001 99.992
AMPITH0E LONGIMANA 0.106 0.001 99.993
CHIRIDOTEA SP. 0.104 0.001 99.994
BOUGAINVILLIA SP 0.099 0.001 99.995
CLASS INSECTA 0.093 0.001 99.996
FAMILY LUMBRINERIDAE 0.089 0.001 99.996
FAMILY CYMOTHOIDAE 0.089 0.001 99.997
SABELLA MICR0PHTHALMA 0.076 0.001 99.997
CALLINECTES SP Z0EA 0.075 0.001 95.998
AMPHINEMA 0.069 0.001 99.999
ORDER TANAIDACEA 0.061 0.000 9 9 . 9.19

FAMILY HESIONIDAE 0.060 0.000 100.000
TOM 0PTERIS HELGOLANDICA 0.054 0.000 100.000

|
!

;
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TABLE 6-2 MEAN SAMPLE DENSITIES (No./100 m3) AND PERCENT COMPOSITION OF MACR 00Z00 PLANKTON
COLLECTED DURING THE DAY AND NIGHT AT THE CONDENSER DISCHARGE OF THE OYSTER
CREEK NUCLEAR GENERATING STATION, SEPTEMBER 1980 - AUGUST 1981

l'
;

OYSTERCR GEAR.3680NG 22 SEP 80

5TATION
DSNT DSDA

_.......__.............__ . ___..__.__............_ =_ _ _................ ...._ _____=.......__....................._

SPECIES nth 8ER PCT NUMBER PCT NtMBER PCT
,

|
INDIVS COMP INDIVS COMP TOTAL COMP

............__ ...............____......................___ ..,.......................-_- --__ - .....__ ..... __ .. ..........

NE(MYSIS AMERICANA 26681.80 81.20 1467.35 39.87 16596.02 78.33
AMPELISCA SP 850.53 2.59 7.55 0.21 513.34 2.42
JASSA FALCATA 21.50 0.07 156.68 4.26 75.57 0.36
SUBCLASS OSTRAC00A 1200.10 3.65 12.25 0.33 724.96 3.42
NEOPANOPE TEXA SAYI 20EA 19.63 0.06 0.00 ').00 11.78 0.06
COROPHitM SP 240.40 0.73 166.30 4.52 210.76 0.99
SU8 ORDER CAPRELLIDEA 1313.47 4.18 622.00 16.90 1072.88 5.06
LEUCON AMLAICANUS 390.65 1.19 0.00 0.00 234.39 1.11
MYSIDOPSIS BIGELOWI 396.03 1.21 16.43 0.45 244.19 1.15
OXYUROSTYLIS SMITHI 86.63 0.26 6.85 0.19 54.72 0.26
STENOTHOE SP 72.58 0.22 397.30 10.80 202.47 0.96
CLASS PVCN0GONIDA 425.73 1.30 170.78 4.64 323.75 1.53
UP0GE81A AFFINIS 20EA 10.48 0.03 0.00 0.00 6.29 0.03
CERAPUS TU8ULARIS 140.63 0.43 83.53 2.27 117.79 0.56
ELASMOPUS LEVIS 21.50 0.07 0.00 0.00 12.90 0.06
IDOTEA 8ALTICA 0.00 0.00 3.12 0.08 1.25 0.01
8ATEA CATHARINENSIS 10.48 0.03 10.80 0.29 10.61 0.05
EDOTEA TRILD8A 79.02 0.24 28.60 0.78 58.85 0.28
MICR0PROTOPUS RANEYI 67.32 0.20 10.80 0.29 44.71 0.21
MELITA NITIDA 86.42 0.26 54.53 1.48 73.66 0.35
COROPHitM ACHERUSICUM 20.97 0.06 13.55 0.37 18.00 0.08
MONOCULODES EDWARDSI 9.82 0.03 0.00 0.00 5.89 0.03
AEQUOREA SP 190.55 0.58 330.55 8.98 246.55 1.16
ORDER AMPHIPODA 53.57 0.16 0.00 0.00 32.14 0.15*

AUTOLYTUS SP 0.00 0.00 6.10 0.17 2.44 0.01
-TURRITOPSIS NUTRICOLA 237.37 0.72 60.08 1.63 166.45 0.79<

MICRODEUTOPUS GRYLLOTALP 11.02 0.03 3.40 0.09 7.97 0.04
ERICHTHONIUS SP 31.18 0.09 6.22 0.17 21.20 0.10
OTHER SPECIES 130.67 0.40 45.33 1.23 96.53 0.46
__......_______ _ _ _ . . . . . . . . _ _ - - _ - - ---=___.. __..._ ___.........._____.....- - ........................___.......

STATION TOTAL AND
DATE TOTAL 32860.05 3680.07 21188.06

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



- _ ___ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - - - _ _ _

|

l

TABLE 6-2 (CONT.)

OYSTERCR GEAR.36 BONG 20 OCT 80
i

|

STATION
DSNT DSDA

__..__.................. . ..__....._____................_____.............____..___.__........____.....__.......__.............

SPECIES NtNBER PCT NtNBER PCT HlNBER PCT
INDIVS COMP INDIVS COMP TOTAL COMP

-_.._...._.............................. ......___...___......__........_-...__. = ._.._. _ ____-........._.-__....-

NE(NYSIS AMERICANA 4205.40 56.69 1654.55 54.32 3185.06 56.18
AMPELISCA SP 101.35 1.37 ' 15.80 0.52 67.13 1.18
JASSA FALCATA 314.22 4.24 168.75 5.54 256.03 4.52
CRANGON SEPIEMSPINO ZOEA 19.62 0.26 4.53 0.15 13.58 0.74
SLECLASS OSTRAC00A 1020.35 13.75 34.48 1.13 626.00 11.04
COHOPHitM SP 322.62 4.35 533.25 17.51 406.87 7.18
Slt0RDER CAPRELLIDEA 453.62 6.11 329.30 10.81 403.89 7.12
LEUCON AMERICANUS 357.48 4.82 0.00 0.00 214.49 3.18
MYSIDOPSIS BIGELOW! 106.67 1.44 0.00 0.00 64.00 1.13
OXYUROSTYLIS SMITHI 34.40 0.46 0.00 0.00 20.64 0.36
STENOTHOE SP 67.13 0.90 55.85 1.83 62.62 1.10
CLASS PYCN0G0NIDA 87.12 1.17 105.40 3.46 94.43 1.67
CERAPUS TU8ULARIS 58.98 0.80 24.80 0.81 45.31 0.80
ELASMOPUS LEVIS 20.22 0.27 5.25 0.17 14.23 0.25
1DOTEA BALTICA 3.80 0.05 0.00 0.00 2.28 0.04
8A1EA CATHARINENSIS 14.42 0.19 0.00 0.00 8.65 0.15
ED01EA TRILOBA 27.03 0.36 23.35 0.77 25.56 0.45
MICR0PROTOPUS RANEVI 0.00 0.00 5.28 0.17 2.11 0.04
MELITA NITIDA 4.30 0.06 0.00 0.00 2.58 0.05
COROPHlUM ACHERUSICUM 76.45 1.03 21.08 0.69 54.30 0.96
AEQUOREA SP 30.88 0.42 9.98 0.33 22.52 0.40
CYMADUSA COMPTA 3.80 0.05 0.00 0.00 2.28 0.04
ORDER AMPHIPOD?. 7.45 0.10 0.00 0.00 4.47 0.08
TURRITOPSIS NUTRICOLA 6.97 0.09 0.00 0.00 4.18 0.07
ERICHTHONIUS SP 4.30 0.06 0.00 0.00 2.58 0.05
OTHER SPECIES 69.58 0.94 54.13 1.78 63.40 1.12

__ ...........__..........__....__.-__..._____..___.__..__..__..........__.______....._____......_______............__ ....=-

STATION TOTAL AND
DATE TOTAL 7418.15 3045.75 5669.19

- - . --- - - - - - _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _
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TABLE 6-2 (CONT.)

OYSTERCR GEAR.3680NG 24 NOV B0

STATION
DSNT DSDA

........---..........--............. ...- __=..........-........-..... ..-............................-.......-- ............

| SPECIES NUMBER PCT NUMBER PCT NUMBER PCT
| INDIVS COMP INDIVS COMP TOTAL COMP
| - - - - . . . . . . . - - - - - - . . . . - - . . . . . . . . . . . . . . . . . . . . . . . - . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . - - . . . - . . . . . . . . . . . . . . . . . . . . . . . - . . . - - . . . - - . . . . . . . . . . .

NEUMYSIS AMERICANA 2790.25 83.35 757.65 54.29 1773.95 74.80
AMPELISCA SP 27.90 0.83 3.83 0.27 15.86 0.67
JASSA FALCATA 53.35 1.59 93.05 6.67 73.20 3.09
CRANGON SEPTEMSPINO 20EA 28.27 0.84 10.10 0.72 19.19 0.81
GAMMARUS SP 5.58 0.17 3.40 0.24 4.49 0.19
SUBCLASS OSTRAC00A 0.00 0.00 3.85 0.28 1.92 0.08
COROPHIUM SP 63.28 1.89 314.10 22.51 188.69 7.96
SUBORDER CAPRELLIDEA 55.85 1.67 64.80 4.64 60.33 2.54
LEUCON AMERICANUS 137.35 4.10 20.33 1.46 78.84 3.32
MYSIDOPSIS BIGELOWI 53.35 1.59 34.70 2.49 44.02 1.86
0xYUROSTYLIS SMITHI 21.98 0.66 0.00 0 00 10.99 0.46
STENOTHOE SP 13.45 0.40 21.10 1.51 17.27 0.73
CLASS PYCNOGONIDA 2.78 0.08 29.30 2.10 16.04 0.68
CRANG0N SEPTEMSPINOSA 5.75 0.17 0.00 0.00 2.88 0.12
CERAPUS TUBULARIS 0.00 0.00 3.83 0.27 1.91 0.08
IDOTEA BALTICA 10.68 0.32 7.18 0.51 8.93 0.38
BATEA CATHARINENSIS 16.90 0.50 0.00 0.00 8.45 0.36
MELITA NITIDA 2.78 0.08 0.00 0.00 1.39 0.06
MONOCULDDES EDWARDSI 14.18 0.42 0.00 0.00 7.09 0.30
SAGITTA SP 0.00 0.00 7.68 0.55 3.84 0.16
ORDER AMPHIPODA 2.78 0.08 0.00 0.00 't.39 0.06

OTIER SPECIES 41.35 1.24 20.70 1.48 31.03 1.31
-- ....=- --.....-- -_ _ _ = ..............--.................= .______ =....-----.....--...---- ....--....----.--

STATION TOTAL AND
DATE TOTAL 3347.77 1395.57 2371.68

1

|

|

|
_ _ __ _-.
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TABLE 6-2 (CONT.)
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|
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f
OYSTERCR GEAR-3680NG 23 DEC 80

f
STATION

DSMT DSDA _ -......................---........................_=== --. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SPECIES NUMBER PCT NUMBER PC T NUMBER PCT

INDIVS COMP INDIVS COMP TOTAL COMP -................--- ............................... _=................==__====== ......................=_........._

NE0MYSIS AMERICANA 2100.65 31.22 879.78 50.35 1490.21 35.16
JASSA FALCATA 3013.02 44.18 619.80 35.47 1816.41 42.86 |

CRANGON SEPTEMSPINO 20EA 7.40 0.11 6.03 0.34 6.71 0.16 I

GAMMARUS SP 77.90 1.16 0.00 0.00 38.95 0.92
COROPillHM SP 1106.32 16.44 71.35 4.08 588.84 13.89
SUBORDER CAPRELLIDEA 17.02 0.25 18.25 1.04 17.64 0.42
LEUCON AMERICANUS 27.65 0.41 2.13 0.12 14.89 0.35
MYSIDOPSIS BIGELOWI 53.55 0.80 1.95 0.11 27.75 0.65
OXYUR0STYLIS SMITHI 2.42 0.04 0.00 0.00 1.21 0.03
SIEN0! HOE SP 60.32 1.19 31.02 1.78 55.67 1.31
CLASS PYCNOGONIDA 2.42 0.04 0.00 0.00 1.21 0.03
CRANGON SEPTEMSPINOSA 79.80 1.19 0.00 0.00 39.90 0.94
CERAPUS TUBULARIS 0.00 0. "'. 8.77 0.50 4.39 0.10
MONOCULODES [[MARDSI 4.82 0.6i 0.00 0.00 2.41 0.06
SAGITIA SP 104.05 1.55 86.70 4.96 95.38 2.25
AUTOLYTUS SP 2.42 0.04 10.88 0.62 6.65 c.16
DiffR SPECIES 49.30 0.73 10.55 0.60 29.92 0.71i

'

==......................................................
_

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

STATION TOTAL AND
DATE TOTAL 6729.10 1747.20 4238.15i

{
[

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



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

,

H' TABLE 6-2 (CONT.)
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OYSTERCR GEAR-3680NG 20 JAN 81

STATION
"

OSNT DSDA. ,

....................... - - ....- _ ___=______ _ _________=___ _ __________ _.............................._ _

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT
'" INDIVS COMP INDIVS COMP TOTAL COMP

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

NE0MYSIS AMERICANA 1127.95 33.30 439.38 8.78 783.66 18.68
JASSA FALCATA 1675.28 49.46 2662.60 53.20 2168.94 5).69
GAMKARUS SP 44.35 1.31 13.33 0.27 28.84 0.69
SUBCLASS OSTRACDDA 22.15 0.65 2.42 0.05 12.29 0.29
COROPHIUM SP 78.40 2.31 1550.68 30.99 814.54 19.41
SUBORDER CAPRELLIDEA 101.13 2.99 29.33 0.59 65.23 1.55
SARSIA SP 0.00 0.00 2.13 0.04 1.06 0.03
LEUCON AMERICANUS 111.70 3.30 4.55 0.09 58.13 1.39
MYSIDOPSIS BIGELOWI 7.13 0.21 0.00 0.00 3.56 0.08

OXYUR0STYLIS SMITH 1 13.98 0.41 .4.55 0.09 9.26 0.22
STEN 0THOE SP 48.55 1.43 78.88 1.58 63.71 1.52
CLASS PYCNOGONIDA 0.00 0.00 2.42 0.05 1.21 0.03
CRANGON SEPTEMSPINOSA 6.38 0.19 0.00 0.00 3.19 0.08
CERAPUS TUBULARIS 5.55 0.16 0.00 0.00 2.78 0.07
ELASM0 PUS LEVIS 8.65 0.26 8.48 0.17 8.56 0.20
ED0 TEA THILDRA . 4.85 0.14 2.42 0.05 3.64 0.09
RATHKEA OCT0 PUNCTATA 0.00 0.00 2.42 0.05 1.21 0.03
COROPHlUM ACHERUSICUM 0.00 0.00 49.35 0.99 24.67 0.59
MONOCULODES EDWAROSI 47.75 1.41 0.00 0.00 23.88 0.57
SAGITTA SP 23.15 0.68' 53.20 1.06 38.18 0.91
AUTOLYIUS SP 4.10 0.12 0.00 0.00 2.05 0.05
ERICHTHONIUS SP 0.00 0.00 12.35 0.25 6.18 0.15
OTIER SPECIES 56.43 1.67 86.03 1.72 71.23 1.70

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

STATION TOTAL AND
DATE TOTAL 3387.45 5004.50 4195.38'

i

4



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

t

TABLE 6-2 (CONT.)
.

OYSTERCR GEAR-36 BONG 18 FEB 81

stall 0N
DSNT DSDA

_...... ..... . .............
. . . . . . . . . . . . . . . . . . . . . . _ _ - _ _ .. ..._ - _ _ - . . . . . . . . . . . . . . . . . . . . _ _ _ _ _ .____

SPECIES NtMBER PCT HlM8ER PCT NLMBER PCT

INDIVS COMr INDIVS COMP TOTAL COMP
. . . . . . . . . = -

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

_ _............
_

_

NE(MYSIS AMERICANA 2917.65 31.38 92.28 3.16 1534.96 28.20
AMPELISCA SP 196.65 2.47 20.48 0.70 108.56 1.99
JASSA FALCATA 2918.60 36.64 2213.03 75.76 2565.81 47.14
CRANGON SEPTEMSPINO ZOEA 54.50 0.68 4.58 0.16 29.54 0.54
GAPMARUS SP 649.40 8.15 16.73 0.57 333.06 6.12
SlBCLASS OSTRACODA 39.20 0.49 2.55 0.09 20.88 0.38
COROPHilM SP 516.75 6.49 287.98 9.86 402.36 7.39
SUBORDER CAPRELLIDEA 34.70 0.44 17.65 0.60 26.18 0.48
SARSIA SP 159.15 2.00 62.75 2.15 110.95 2.04
LEUCON AMERICANUS 45.38 0.57 4.80 0.16 25.09 0.46
MYSIDOPSIS BIGELOWI 11.00 0.14 0.00 0.00 5.50 0.10
OXYUROSTYLIS SMITHI 21.28 0.21 2.17 0.07 11.73 0.22
STEN 0THOE SP 122.75 1.54 33.48 1.15 78.11 1.44
CLASS PYCNOGONIDA 8.60 0.11 12.85 0.44 10.73 0.20
CRANGON SEPIEMSPINOSA 48.30 0.61 0.00 0.00 24.15 0.44
ELASMOPUS LEVIS 28.08 0.35 8.98 0.31 18.53 0.34
BATEA CATHARINENSIS 34.70 0.44 8.05 0.28 21.38 0.39
ED0 TEA TRILUBA 5.58 0.07 2.11 0.07 3.88 0.07
MELITA NITIIM 11.32 0.14 0.00 0.00 5.66 0.10
RATHKEA OCT0 PUNCTATA 5.50 0.07 4.20 0.14 4.85 0.09
COROPHIUM ACHERUSICUM 0.00 0.00 8.98 0.31 4.49 0.08
SAGITTA SP 41.63 0.52 59.15 2.02 50.39 0.93
ERICHTHONIUS SP 11.32 0.14 18.90 0.65 15.11 0.28
OTHER SPECIES 23.03 0.29 39.30 1.35 31.16 0.57

- ...._ - = ~ .

. .... __
---=

DATE TOTAL 7 % 5.05 2921.02 5443.04

,



TABLE 6-2 (CONT.)

OYSTERCR GEAR.36 BONG 16 MAR 81

STATION
DSNT DSDA

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

SPECIES NtM8ER PCT NtMBER PCT MLMBER PCT
INDIVS COMP INDIVS COMP TOTAL C0MP

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

NE(MVSIS AMERICv4 8068.22 55.15 1754.55 38.95 5542.75 52.39
AMPELISCA SP 40.13 0.27 0.00 0.00 24.08 0.23
JASSA FALCATA 1206.77 8.25 1351.00 29.99 1264.46 11.95
CRANGON SEPTEMSPINO ZOEA 1246.67 8.52 377.80 8.39 899.12 8.50
GA MARUS SP 770.27 5.26 46.92 1.04 400.93 4.55
StECLASS OSTRAC00A 1.53 0.01 0.00 0.00 0.92 0.01
COROPHilM SP 99.13 0.68 89.32 1.98 95.21 0.90
StWORDER CAPRELLIDEA 128.72 0.88 88.33 1.96 112.56 1.06
SAR$lA SP 2206.55 15.08 655.58 14.55 1586.16 14.99
LEUCON AMERICANUS 161.53 1.10 0.00 0.00 %.92 0.92
MYSIDOPSIS BIGELOWI 50.58 0.35 0.00 0.60 30.35 0.29
OXYUR0STYLIS SMITH 1 26.18 0.18 2.60 0.06 16.75 0.16
STENOTHOE SP 49.63 0.34 28.33 0.63 41.11 0.39
CLASS PYCN0GDNIDA 14.72 0.10 7.47 0.17 11.82 0.11
CRANG0N SEPTEMSPINOSA 75.83 0.52 0.00 0.00 45.50 0.43
CERAPUS TUBULARIS 5.60 0.04 9.52 0.21 7.17 0.07
ELASHOPUS LEVIS 12.95 0.09 9.73 0.22 11.66 0.11
EDOTEA TRILOBA 5.60 0.04 0.00 0.00 3.36 0.03
MICR0PROTOPUS RANEV1 26.50 0.18 0.00 0.00 15.90 0.15
RAllEEA OCT0rUNCTATA 228.98 1.57 46.15 1.02 155.85 1.47
COR0FHilM ACHERUSICLM F.35 0.05 13.60 0.30 9.85 0.09
MONOCULODES EDWARDSI 26.73 0.18 0.00 0.00 16.04 0.15
SAGITTA SP 33.48 0.23 2.38 0.05 21.04 0.20
ERICH;h0NIUS SP 0.00 0.00 4.53 0.10 1.81 0.02
OTHER SPECIES 136.45 0.93 16.43 0.36 88.44 0.84
................. .......... _ _ ............ . _-- ..- ____ .....-__ _ ---- -...........

STATION TOTAL AND
DATE TOTAL 14630.12 4504.22 10519.76



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

TABLE 6-2 (CONT.)

OYSTERCR GEAR.3&ONG 20 APR 81

STAT 10N
DSNT DSDA

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

SPECIES MlMBER PCT NUMBER PCT NtMBER PCT
INDIVS COMP IN0!VS COMP TOTAL COMP

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

--=-- =
---

NE(MYSIS AMERICANA 11371.23 31.67 2412.45 9.58 7787.72 27.63
A M ELISCA SP 766.57 2.54 14.20 0.06 465.62 1.65
JASSA FALCATA 1970.80 6.53 889.58 3.53 1538.31 5.46
CRANGON SEPTEMSPINO ZOEA 8645.22 28.64 20294.75 80.57 13305.03 41.20
GAMMARUS SP 5647.45 18.71 363.38 1.44 3533.82 12.54
StAICLASS OSTRAC00A 81.22 0.27 0.00 0.00 48.73 0.11
COROPHitM SP . 77.42 0.26 68.68 0.27 73.92 0.26
SUBORDER CAPRELLIDEA 23.42 0.08 14.90 0.06 20.01 0.01
SARSIA SP 211.08 0.70 444.70 1.77 304.53 1.08
LEUCON AMERICANUS 209.73 0.69 0.00 0.00 125.84 0.45
OKYUROSTYLIS SMITHI 89.45 0.30 7.53 0.03 56.68 0.20
STEN 0THOE SP 9.20 0.03 23.42 0.09 14.89 0.05
CLASS PVCNOGONIDA 19.08 0.06 0.00 0.00 11.45 0.04
CRANGON SEPTEMSPINOSA 372.73 1.23 0.00 0.00 223.64 0.79
CERAPUS TUBULARIS 9.20 0.03 7.53 0.03 8.53 0.03
ELASMOPUS LEVIS 17.90 0.06 0.00 0.00 10.74 0.04
IDOIEA BALTICA 0.00 0.00 7.53 0.03 3.01 0.01
ED01EA TRILOBA 2.31 0.01 7.10 0.03 4.26 0.02
MICR0PROTOPUS RANEVI 11.70 0.04 7.80 0.03 10.14 0.04
RATWEA OCTOPUNCIAIA 167.32 0.55 188.50 0.75 175.79 0.62
COROPHItM ACHERUSICUM 0.00 0.00 14.90 0.06 5.96 0.02
MONOCULODES EtWARDSI 11.70 0.04 7.10 0.03 9.86 0.03
SAGITTA SP 87.47 0.29 179.15 0.71 124.14 0.44
ORDER AMPHIP0DA 11.70 0.04 15.55 0.06 13.24 0.05
AUTOLYTUS SP 193.43 0.64 14.63 0.06 121.91 0.43
HICRODEUiOPUS GRYLLOTALP 9.20 0.03 0.00 0.00 5.52 0.02
OTHER SPECIES 172.33 0.57 206.75 0.82 186.10 0.66
-.-........__ __...................-.._ -- - --. --- ....----

- ====-

stall 0N TOTAL ANO
DATE TOTAL 30188.91 25190.11 28189.39

|



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

TABLE 6-2 (CONT.)

(
'

OYSTERCR GEAR.3680NG 18 MAY 81

STATION
DSNT DSDA

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

SPECIES Nm8ER PCT MlMBER PCT 18Dt8ER PCT
INDIVS COMP INDIVS COMP TOTAL COMP

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

NE(MYSIS AMERICANA 737.93 8.84 64.28 4.71 468.47 8.43
APPELISCA SP 1288.17 15.43 35.23 2.58 786.99 14.17
JASSA FALCATA 662.90 7.94 467.48 34.28 584.73 10.53
CRANGON SEPTEMSPINO ZOEA 447.83 5.36 364.00 26.C9 414.30 7.46 .

GAP 9tARUS SP 850.97 10.19 18.30 1.34 517.90 9.32
SUBCLASS OSTRAC00A 3745.58 44.86 63.45 4.65 2272.73 40.91
COROPHitM SP 116.87 1.40 127.75 9.37 121.22 2.18
SUBORDER CAPRELLIDEA 33.45 0.40 27.58 2.02 31.10 0.56
LEUCON AMERICANUS 39.73 0.48 1.95 0.14 24.62 0.44
OXYUROSTYLIS SMITHI 97.33 1.17 0.00 0.00 58.40 1.05
STEN 0THOE SP 66.03 0.79 48.10 3.53 58.86 1.06
CLASS PYCNOGOMIDA 0.00 0.00 4.15 0.30 1.66 0.03
CRANGON SEPTEMSPINOSA 20.97 0.25 2.45 0.18 13.56 0.24
CERAPUS TU80LARIS 4.80 0.06 0.00 0.00 2.88 0.05
ELA5M0 PUS LEVIS 9.95 0.12 0.00 0.00 5.97 0.11
IDOTEA BALTICA 22.03 0.26 13.32 0.98 18.55 0.33
ED0 TEA TRILO8A 5.17 0.06 6.60 0.48 5.74 0.10
MICROPROTOPUS RAhEYI 4.80 0.06 0.00 0.00 2.88 0.05
MELITA MITIDA 0.00 0.00 8.32 0.61 3.33 0.06
COROPHitM ACHERUSICUM 80.08 0.96 38.28 2.81 63.36 1.14
SAGITTA SP 0.00 0.00 2.08 0.15 0.83 0.01
ORDER APFHIP00A 0.00 0.00 2.20 0.16 0.88 0.02
AUTOLYTUS SP 7.18 0.09 0.00 0.00 4.31 0.08 .

ERICHTHONIUS SP 9.58 0.11 0.00 0.C0 5.75 0.10
OTHER SPECIES 97.75 1.17 68.29 5.01 85.96 1.55
....... __............-- _.....................-- __

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

STATION TOTAL AND
DATE TOTAL 8349.12 1363.77 5554.98

.

4

'
.
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TABLE 6 2 (CONT.)

OYSTERCR GEAR-3680NG 15 JUN 81

STATION
DSMT DSDA

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

SPECIES NIMBER PCT NtMBER PCT NUMBER PCT

IN0lVS COMP INDIVS COMP TOTAL COMP

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

-- -.__ ._ _

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

NECMYSIS AMERICANA 6129.63 22.38 408.48 11.62 3841.17 21.53
AMPELISCA SP 6386.55 23.32 39.28 1.12 3847.64 21.57
JASSA FALCATA ,

1225.95 4.48 1326.25 37.73 1266.07 7.10
CRANGON SEPTEMSPINO 20EA 69.62 0.25 25.75 0.73 52.01 0.29
GA7NARUS SP 62.52 0.23 0.00 0.00 37.51 0.21
SIECLA55 OSTRACODA 1031.80 3.77 21.55 0.61 627.70 3.52
NEOPANOPE TEXA SAYI ZOEA 5715.10 20.86 595.65 16.95 3667.32 20.56
COROPHILM SP 196.13 0.72 123.28 3.51 166.99 0.94
SUBORDER CAPRELLIDEA 83.58 0.31 28.23 0.80 61.44 0.34
PANOPEUS HERBSTII ZUEA 2888.93 10.55 299.90 8.53 1853.32 10.39
LEUCON AMERICANUS 473.57 1.73 2.90 0.08 285.30 1.60
OXYUROSTYLIS SMIIHI 483.55 1.77 13.85 0.39 295.67 1.66
STIN0THOE SP 131.62 0.48 151.40 4.31 139.53 0.78
CLASS PVCNOGONIDA 113.57 0.41 5.40 0.15 70.30 0.39
PALAEMONEIES SP ZOEA 408.05 1.49 6.03 0.17 247.24 1.39
CRANGON SEPTEMSPINOSA 37.55 0.14 0.00 0.00 22.53 0.13
UPOGEBIA AFFINIS Z0EA 571.77 2.09 47.42 1.35 362.03 2.03
CERAPUS TUBULARIS 0.00 0.00 14.88 0.42 5.95 0.03
ELASMOPUS LEVIS 167.13 0.61 25.93 0.74 110.65 0.62
IDOTEA BALTICA 410.30 1.50 100.03 2.85 286.19 1.60
BATEA CATHARINENSIS 31.27 0.11 0.00 0.00 18.76 0.11
ED0 LEA TRlLOBA 115.25 0.42 20.85 0.59 77.49 0.43
RHI1HROPANOPEUS HAR ZOEA 91.18 0.33 43.05 1.22 71.93 0.40
MEllTA NITIDA 13.35 0.05 0.00 0.00 8.01 0.04
COROPHilM ACHERUSICUM 0.00 0.00 6.68 0.19 2.67 0.01
MONOCULODES EIWARDSI 90.80 0.33 0.00 0.00 54.48 0.31
CYMADUSA COMPTA 25.72 0.09 0.00 0.00 15.43 0.09
ORDER AMPHIPODA 39.02 0.14 7.65 0.22 26.47 0.15'

OTHER SPECIES 398.87 1.46 200.48 5.70 319.51 1.79
-=...

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

STATION TUTAL AND
DATE TOTAL 27392.35 3514.88 17841.36

|

|
~
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TABLE 6 2 (CONT.)

OYSTERCR GEAR-36 BONG 20 JUL 81

STATION
DSNT DSDA

..=-- -- =- -_ __== ___ _ _=_. ............ _=== .______ _ ___ .................. ...................-

_

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT
INulVS COMP IN0lVS COMP TOTAL COMP

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

NE0MYSIS AMERICANA 4095.20 17.47 100.50 2.07 2497.32 15.60
AMPELISCA SP 9344.42 39.85 93.05 1.92 5643.87 35.26
JASSA F ALCATA 1490.35 6.36 1900.30 39.20 1654.33 10.34
GAMMARUS SP 10.28 0.30 0.00 0.00 42.17 0.26
$UHCLASS OSTRACODA 1760.42 7.51 99.65 2.06 1096,11 6.85
NEOPANOPE TEXA SAYI ZOEA 1080.95 4.61 169.73 3.50 716.46 4.48
COROPHlUM SP 469.30 2.00 257.93 5.32 384.75 2.40
SUBORDER CAPRELLIDEA 394.53 1.68 4B8.35 10.07 432.06 2.70
PANOPEUS HERBSTil ZOEA 331.88 1.42 113.58 2.34 244.56 1.53
LEUCON AMERICANUS 145.02 0.62 0.00 0.00 87.01 0.54
MYSIDOPSIS BIGELOWI 1122.43 4.79 25.90 0.53 683.82 4.27
OXYUR0STYLIS SMITHI 284.15 1.21 0.00 0.00 170.49 1.01
STENOTHOE SP 323.98 1.38 572.53 11.81 423.40 2.65
CLASS PYCN0GONIDA 275.63 1.18 197.80 4.08 244.50 1.53
PALAEMONETES SP 20EA 322.32 1.37 31.48 0.65 205.98 1.29
CRANGON SEPTEMSPINOSA 46.08 0.20 0.00 0.00 27.65 0.17
UPOGEBIA AFFINIS ZOEA 89.40 0.38 38.13 0.79 68.69 0.43
CERAPUS TUBULARIS 85.38 0.36 150.28 3.10 111.34 0.70
ELASM0 PUS LEVIS 170.87 0.73 92.72 1.91 139.61 0.87
ID01EA BAtilCA 16.95 0.07 2.85 0.06 11.31 0.07
BATEA CATHARINENSIS 139.78 0.60 22.75 0.47 92.97 0.58
EDOTEA TRILDBA 21.57 0.12 14.20 0.29 22.22 0.14
RHliHROPANOPEUS HAR 20EA 71.38 0.30 46.42 0.96 61.40 0.38
MICROPROTOPUS RANEYI 189.18 0.81 11.35 0.23 118.05 0.74
MELITA NITIDA 72.17 0.31 11.57 0.24 47.93 0.30
COROPHitM ACHERUSICUM 14.38 0.06 45.75 0.94 26.93 0.17
MONOCULO0ES EDWARDSI 108.32 0.46 0.00 0.00 64.99 0.41
CYMADUSA COMPTA 251.07 1.07 0.00 0.00 150.64 0.94
ORDER AMPHIPDDA 38.03 0.16 22.77 0.47 31.93 0.20
TURRITOPSIS NUTRICOLA 9.52 0.04 0.00 0.00 5.71 0.04
MICRD0EUTOPUS GRYLLOTALP 91.37 0.39 11.57 0.24 59.45 0.37
ERICHTHONIUS SP 49.08 0.21 71.83 1.48 58.18 0.36
OTIER SPECIES 464.75 1.98 254.63 5.25 380.70 2.38
.................. -_==........ ___ __ - ._____ -__.- - - - --- - _..........._ -- - - - - = = = = . . .

STATION TOTAL AND
DATE TOTAL 23446.16 4847.60 16006.75

. --



-_____ - -____--_-.

TABLE 6-2 (CONT.)

OYSTERCR GEAR-36 BONG 31 AUG 81

STATION
DSNT DSDA

...__ . ..=-- -- ===_.... ...=__--____ __. ...... ............_.__........._ -........_..... .........................

SPECIES NtMBER PCT NtMBER PCT MLMBER FCT
INDIVS COMP INDIVS COMP TOTAL COMP

................: - ...... .............-- = ===.- - ..................__....- - ---- ==..===- -- -- - =--.--

NE(MYSIS AMERICANA 866.20 20.89 13.47 0.67 439.84 14.30
AMPELISCA SP 106.85 2.58 3.08 0.15 54.96 1.79
JASSA FALCATA 0.00 0.00 10.55 0.53 5.28 0.17
GAMMANUS SP 2.75 0.07 0.00 0.00 1.38 0.04
SIECLASS OSTRACODA 334.35 8.06 24.90 1.24 179.63 5.84
NEOPANOPE TEXA SAYI ZOEA 1132.20 21.30 1228.63 61.26 1180.41 38.37
COROPilllM SP 17.33 0.42 30.30 1.51 23.81' O.77
SLE0HDER CAPRELLIDEA 21.08 0.51 0.00 0.00 10.54 0.34
PANOPEUS HERBSTII 20EA 86.68 2.09 62.55 3.12 74.61 2.43
LEUCON AMERICANUS 22.85 0.55 0.00 0.00 11.43 0.37
MYSIDOPSIS BIGELOWI 237.25 5.72 3.38 0.17 120.31 3.91
OKYUROSTYLIS SMITHI 145.78 3.51 3.08 0.15 74.43 2.42
STEN 0iHOE SP 3.70 0.09 0.00 0.00 1.85 0.06
CLASS PYCNOGONIDA 51.00 1.23 6.93 0.35 28.96 0.94
PALAEMONETES SP ZOEA 227.43 5.48 133.55 6.66 190.49 5.87
UPOGEBIA AFFINIS ZOEA 5.50 0.13 24.20 1.21 14.85 0.48
CERAPUS TUBULARIS 2.67 0.06 0.00 0.00 1.34 0.04
ELA5MOPUS LEVIS 12.80 0.31 6.78 0.34 9.79 0.32
IDOTEA BALTICA 150.07 3.62 56.50 2.82 103.29 3.36
BATEA CATHARINENSIS 21.05 0.51 0.00 0.00 10.53 0.34
EDOIEA TRILOBA 0.00 0.00 10.30 0.51 5.15 0.17
RHITHROPANOPEUS HAR ZOEA 0.00 0.00 15.38 0.77 7.69 0.25
MICR0PROTOPUS RANEVI 2.75 0.07 0.00 0.00 1.38 0.04
MELITA NITIDA 3.70 0.09 6.40 0.32 5.05 0.16
COROPHitM ACHERUSICUM 2.75 0.07 0.00 0.00 1.38 0.04
MONOCULODES EDWARDSI 6.38 0.15 0.00 0.00 3.19 0.10
CYMADUSA COMPTA 19.33 0.47 0.00 0.00 9.66 0.31
ORDER AHPHIPODA 8.10 0.20 3.08 0.15 5.59 0.18
AUTOLYTUS SP 0.00 0.00 3.38 0.17 1.69 0.05
TURRITOPSIS NUTRICOLA 2.67 0.06 19.48 0.97 11.07 0.36
ENICHTHONIUS SP 2.75 0.07 0.00 0.00 1.38 0.04
OTHER SPECIES 651.40 15.71 339.60 16.93 495.50 16.11 --_.........._

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

STATION TOTAL AND
DATE TOTAL 4147.35 2005.47 3076.41



- - - - . _. . .--

TABLE 6-3 MONTHLY MEAN SAMPLE DENSITY (No./100 m3) AND PERCENT COMPOSITION OF MACR 0Z00 PLANKTON
COLLECTED AT THE DISCHARGE OF T;iE OYSTER CREEK NUCLEAR GENERATING STATION,
SEPTEMBER 1980 - AUGUST 1981

1

| OYSTERCR GEAR.3680NG SEP.1980

STATION
DSMT D50A

......______-- ...._==- _ __...____....... ..- _ - _ -_ --- __................._ _ -- ...._...........

SPECIES NIMBER PCT MIMBER PCT NLMBER PCT
i

INDIVS COMP INDIVS COMP TOTAL COMP
_.....= - -......................___...............-- _ - ....- _ -..............-- -- -==...............

NE(NYSIS AMERICANA 15653.24 10.02 1467.35 39.87 12500.82 68.66
AMPELISCA SP 981.98 4.39 7.55 0.21 765.44 4.20
JASSA FALCATA 39.61 0.18 156.68 4.26 65.63 0.36
SURCLASS OSTRACODA 1575.09 7.05 12.25 0.33 1227.79 6.74
NEOPANOPE TEXA SAYI TOEA 27.69 0.12 0.00 0.00 21.54 0.12
COROPHilM SP 229.55 1.03 166.30 4.52 215.49 1.18
SUBORDER CAPRELLIDEA 939.72 4.20 622.00 16.90 869.12 4.77
PANOPEUS HERBSTil 20EA 91.03 0.41 0.00 0.00 10.80 0.39
LEUCON AMERICANUS 575.90 2.58 0.00 0.00 447.92 2.46
MYSIDOPSIS BIGELOW! 661.79 2.96 16.43 0.45 518.38 2.85
OXYUROSTYLIS SMITHX 231.33 1.03 6.85 0.19 181.44 1.00
STEN 0THOE SP 55.76 0.25 397.30 10.80 131.66 0.72
CLASS PVCNOGONIDA 362.40 1.62 170.78 4.64 319.82 1.76
PALAEMONETES SP ZOEA 5.16 0.02 0.00 0.00 4.02 0.02
CRANGON SEPTEMSPINOSA 9.81 0.04 0.00 0.00 7.63 0.04
UP0GEBIA AFFINIS 70LA 8.81 0.04 0.00 0.00 6.85 0.04
CERAPUS TUBULARIS 126.61 0.57 83.53 2.27 117.04 0.64
ELASMOPUS LEVIS 15.73 0.07 0.00 0.00 12.23 0.01
IDOTEA BALTICA 5.16 0.02 3.12 0.08 4.71 0.03
BATEA CATHARINEMSIS 12.06 0.05 10.80 0.29 !!.78 0.06

ED0 TEA TRILOBA 94.35 0.42 28.60 0.78 79.74 0.44
MICROPROTOPUS RANEYI 45.19 0.20 10.80 0.29 37.55 0.21
MELITA NITIDA 87.12 0.39 54.53 1.48 79.88 0.44
COROPHitM ACHERUSICtM 16.81 0.08 13.55 0.37 16.08 0.09
MONOCULODES EDWARDSI 24.29 0.11 0.00 0.00 18.89 0.10
AEQUOREA SP 100.56 0.45 330.55 8.98 151.67 0.83
CYMADOSA COMPTA 20.56 0.09 0.00 0.00 15.99 0.09
ORDER AMPHIPODA 32.94 0.15 0.00 0.00 25.62 0.14
AUTOLYTUS SP 0.00 0.00 6.10 0.17 1.36 0.01
TURRITOPSIS NUTRICOLA 104.18 0.47 60.08 1.63 94.38 0.52
MICR00EUTOPUS GRYLLOTALP 13.07 0.06 3.40 0.09 10.92 0.06
ERICHTHONIUS SP 37.01 0.17 6.22 0.17 30.17 0.17
OTHER SPECIES 171.56 0.17 45.33 1.23 143.51 0.79
.____ .._____.....__.... =___--- ___- =.__..===- - _ .-=____ _____== =....... - . _ _ _ __...__...__._ .......

STATION TOTAL AND
DATE TOTAL 22356.01 3680.07 18205.85

.



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

TABLE 6-!3 (CONT.)

OYSTERCR GEAR-36 BONG OCT.1980

STATION
DSNT DSDA

_=..-......-.............---..---....- ___
- .........................--....- -_ - __ ---- ......................... _ '

SPECIES NLMBER PCT NtMBER PCT NUMBER PCT
INUIVS COMP INDIVS COMP TOTAL CONP

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

NE(MVS15 AMERICANA 7141.28 68.03 1654.55 54.32 5769.59 66.82
AMPELISCA SP 150.27 1.43 15.80 0.52 116.66 1.35
JASSA FALCATA 194.35 1.85 168.75 5.54 187.95 2.18
CRANG0N SEPTEMSPINO ZOEA 26.67 0.25 4.53 0.15 21.13 0.24
GAMMARUS SP 7.72 0.07 0.00 0.00 5.79 0.01
SUBCLASS OSTRAC00A 880.61 8.39 34.48 1.13 669.08 7.75
COROPilitM SP 331.52 3.16 533.25 17.51 381.95 4.42
SUBORDER CAPRELLIDEA 416.13 3.96 329.30 10.81 394.42 4.57
LEUCON AMERICANUS 234.60 2.23 0.00 0.00 175.95 2.04
MYSIDOPSIS BIGELOWI 471.18 4.49 0.00 0.00 353.39 4.09
OXYUROSTYLIS SMITill 57.25 0.55 0.00 0.00 42.94 0.50
STEN 0ll10E SP 54.13 0.52 55.85 1.83 54.56 0.63
CLASS PYCh0GONIDA 107.47 1.02 105.40 3.46 106.96 1.24
CERAPUS TUBULARIS 49.80 0.47 24.80 0.81 43.55 0.50
ELASM0 PUS LEVIS 10.11 0.10 5.25 0.17 8.89 0.10
IDOTEA BALTICA 4.85 0.05 0.00 0.00 3.64 0.04
BATEA CATHARINENSIS 27.26 0.26 0.00 0.00 20.44 0.24
EDOTEA TRILOBA 39.27 0.37 23.35 0.77 35.29 0.41
MICROPROTOPUS RANEV1 9.90 0.09 5.28 0.17 8.14 0.10
MELITA NITIDA 12.25 0.12 0.00 0.00 9.19 0.11
COROPH!lM ACHERUSICUM 48.13 0.46 21.08 0.69 41.36 0.48
MONOCULODES ElWARDSI 3.51 0.03 0.00 0.00 2.63 0.03
SAGITTA SP 1.62 0.02 0.00 0.00 1.21 0.01
AEQUOREA SP 56.78 0.54 9.98 0.33 45.08 0.52
CYMADUSA C(MPTA 28.91 0.28 0.00 0.00 21.68 0.25
ORDER AMPHIP0DA 8.11 0.08 0.00 0.00 6.53 0.08
TURRITOPSIS NUTRICOLA 6.58 0.06 0.00 0.00 4.93 0.06
ERICHTHONIUS SP '3.63 0.03 0.00 0.00 2.72 0.03
OTHER SPECIES 112.69 1.07 54.13 1.78 98.05 1.14

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

STATION TOTAL AND
DATE TOTAL 10497.16 3045.75 8634.31

!
!
1
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| OYSTERCR GEAR.36 BONG NOV.1980

STATION
DSNT DSDA

__..................................=- -- . ..............._ _____ _............ .____................. ..................._

SPECIES NUMBER PCT NUMBER PCT NUMBLA PCT
INDIVS COMP INDIVS COMP TOTAL COMP4

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

-. ..................__..........=-....._........____...............--- - .__=== ----.......- -- -

NEUMYSIS AMERICANA 3931.44 66.93 757.65 54.29 2873.51 65.59
AMPELISCA SP 98.66 1.68 3.83 0.27 67.05 1.53
JASSA F ALCATA 161.29 2.75 93.05 6.67 138.54 3.16
CRANGON SEPTEMSPINO ZOEA 51.35 0.87 10.10 0.72 37.60 0.86
GAMMARUS SP 7.84 0.13 3.40 0.24 6.36 0.15
SUBCLASS OSTRAC0DA 138.82 2.36 3.85 0.28 93.83 2.14
COROPHluM SP 288.39 4.91 314.10 22.51 296.96 6.78
SUBORDER CAPRELLIDEA 444.24 7.56 64.80 4.64 317.76 1.25
LEUCON AMERICANUS 221.66 3.77 20.33 1.46 154.55 3.53
MYSIDOPSIS BIGELOWI 82.51 1.40 34.70 2.49 66.58 1.52
OXYUROSTYLIS SMITHI 37.34 0.64 0.00 0.00 24.89 0.57
STEN 0TH0E SP 36.91 0.63 21.10 1.51 31.64 0.72
CLASS PYCNOGONIDA 44.41 0.76 29.30 2.10 39.38 0.90
CRANGON SEPTEMSPINOSA 4.97 0.08 0.00 0.00 3.32 0.08
CERAPUS TUBULARIS 6.72 0.11 3.83 0.27 5.76 0.13
ELASMOPUS LEVIS 19.42 0.33 0.00 0.00 12.95 0.30
IDOTEA BALTICA 6.39 0.11 7.18 0.51 6.65 0.15
BATEA CATHARINENSIS 29.98 0.51 0.00 0.00 19.98 0.46
EDOTEA TRILOBA 6.57 0.11 0.00 0.00 4.38 0.10
MELITA NITIDA 8.11 0.14 0.00 0.00 5.41 0.12
MONOCULDOES EDWARDSI 9.61 0.16 0.00 0.00 6.41 0.15
SAGITTA SP 2.10 0.04 7.68 0.55 3.96 0.09
CYMADUSA COMPTA 6.57 0.11 0.00 0.00 4.38 0.10
ORDER AMPHIPDDA 3.49 0.06 0.00 0.00 2.33 0.05
OTHER SPECIES 225.37 3.84 20.70 1.48 157.15 3.59

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

STATION TOTAL ANO
DATE TOTAL 5874.19 1395.57 4381.32
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TABLE 6-3 (CONT.)

OYSTERCR GEAR.3680MG DEC.1980

!

stall 0N
DSNT DSDA

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

SPECIES NtNBER PCT NUMBER PCT MlMBER PCI
INDIVS COMP IN0lVS COMP TOTAL C(MP

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

NECMYSIS AMERICANA 1332.91 34.12 879.78 50.35 1203.44 36.58
AMPELISCA SP 48.29 1.24 0.00 0.00 34.49 1.05
JASSA FALCATA 1472.72 31.70 619.80 35.47 1229.03 37.36
CRANGON SEPIEMSPINO 20EA 12.51 0.32 6.03 0.34 10.66 0.32
GAf9tARUS SP 61.31 1.57 0.00 0.00 43.79 1.33
SUBCLASS OSTRAC00A 9.66 0.25 0.00 0.00 6.90 0.21
COROPHItM SP 492.43 12.61 71.35 4.08 372.12 11.31
SUBORDER CAPRELLIDEA 55.18 1.41 18.25 1.04 44.63 1.36
LEUCON AMERICANUS 98.51 2.52 2.13 0.12 10.97 2.16
MYSIDOPSIS BIGELOWI 38.10 0.98 1.95 0.11 27.77 0.84
OXYUROSTYLIS SMITHI 16.43 0.42 0.00 0.00 11.74 0.36
SIEN0iH0E SP 41.92 1.07 31.02 1.78 38.81 1.18
CLASS PYCNOGONIDA 17.33 0.44 0.00 0.00 12.38 0.38
CRANGON SEPTEMSPINOSA 66.11 1.69 0.00 0.00 47.22 1.44
CERAPUS TUBULARIS 1.93 0.05 8.77 0.50 3.89 0.12
ELASM0 PUS LEVIS 5.79 0.15 0.00 0.00 4.14 0.13
ID0iEA BALTICA 0.97 0.02 0.00 0.00 0.69 0.02
BATEA CATHARINENSIS 5.79 0.15 0.00 0.00 4.14 0.13
EDOTEA Trit 0BA 3.85 0.10 0.00 0.00 2.75 0.08
MONOCULODES ELWARDSI 17.60 0.45 0.00 0.00 12.57 0.38
SAGITTA SP 65.99 1.69 86.70 4.96 71.91 2.19
ORDER AMPHIPODA 1.93 0.05 0.00 0.00 1.38 0.04
AUTOLYTUS SP 2.01 0.05 10.88 0.62 4.54 0.14
ERICHTHONIUS SP 1.93 0.05 0.00 0.00 1.38 0.04
OTHER SPECIES 35.28 0.90 10.55 0.60 28.21 0.86

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

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

STATION TOTAL AND
DATE TOTAL 3905.48 1747.20 3289.54



_ _ _ _ _ _ _ _ . .

TABLE 6-3 (CONT.)

OYSTERCR GEAR.36 BONG JAN-1981

STATION
OSNT DSDA

-- --- =- - . - - __ ___ ..---- - --

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

SPECIES NtMBER PCT NUMBER PCT MlMBER PCT
INDIVS COMP INDIVS COMP TOTAL COMP

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

NECMYSIS AMERICANA 670.26 21.10 439.38 8.78 593.30 15.67
AMPELISCA SP 162.41 5.11 0.00 0.00 108.28 2.86
JASSA FALCATA 1720.70 54.17 2662.60 53.20 2034.67 53.75
CAPMARUS SP 69.05 2.17 13.33 0.27 50.48 1.33
SUBCLASS OSTRAC00A 16.28 0.51 2.42 0.05 11.66 0.31
COROPHitM SP 108.68 3.42 1550.68 30.99 589.34 15.57
SUBORDER CAPRELLIDEA 61.39 1.93 29.33 0.59 50.70 1.34
SARSIA SP 0.00 0.00 2.13 0.04 0.71 0.02
ta'UCON AMERICANUS 95.11 2.99 4.55 0.09 64.93 1.71
MYSIDOPSIS BIGELOWI 4.65 0.15 0.00 0.00 3.10 0.08
OXYUR0STYLIS SMITill 9.54 0.30 4.55 0.09 7.87 0.21
STEN 0THOE SP 48.63 1.53 78.88 1.58 58.71 1.55
CLASS PYCN0GONIDA 0.00 0.00 2.42 0.05 0.81 0.02
CRANGON SEPTEMSPINOSA 12.24 0.39 0.00 0.00 8.16 0.22
CERAPUS TUBULARIS 7.10 0.22 0.00 0.00 4.73 0.13
Elf.5MOPUS LEVIS 12.34 0.39 8.48 0.17 11.05 0.29
EDOTEA TRILOBA 3.89 0.12 2.42 0.05 3.40 0.09
RATlirEA OCTOPUNCTATA 0.00 0.00 2.42 0.05 0.81 0.02
COROPilllM ACiiERUSICUM 0.00 0.00 49.35' O.99 16.45 0.43
MONOCULODES EDWARDSI 44.53 1.40 0.00 0.00 29.68 0.78
SAGITTA SP 38.46 1.21 53.20 1.06 43.38 1.15
AUTOLYTUS SP 2.05 0.06 0.00 0.00 1.37 0.04

.

ERICliTHONIUS SP 0.00 0.00 12.35 0.25 4.12 0.11
OTilER SPECIES 89.13 2.81 86.03 1.72 88.09 2.33
.....___.. -____ ..........._...._ _ ==___- - - ....__..........- ---=....................__............

STATION TOTAL AND
DATE TOTAL 3176.41 5004.50 3785.77

.

I
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TABLE 6-3 (CONT.)

DVSIERCR GEAR.36 BONG FEB-1981

STAilDN
DSNT DSDA

- - = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . .-=-- --- __ __ - - __----

SPECIES NtMBER PCT MtMBER PCT ##MBER PCT
INDIVS COMP INDIVS COPF TOTAL C0pe

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

- -___--_ __ ..... -____ ............- - _ .........._= = __ -......
_

NEUMYSIS AMERICAMA 3620.73 38.04 92.28 3.16 2444.57 33.40
AMPELISCA SP 188.44 1.98 20.48 0.70 132.45 1.81
JASSA FALCATA 2650.40 27.84 2213.03 75.76 2504.61 34.22
CRANGON SEPTEMSPINO 70EA 77.84 0.82 4.58 0.16 53.42 0.73
GAMMARUS SP 1750.49 18.39 16.73 0.57 1172.57 16.02
SUBCLASS OSTRAC00A 19.60 0.21 2.55 0.09 13.92 0.19 ;

C0HOPHIUM SP 484.53 5.09 287.98 9.86 419.01 5.72
SUBORDER CAPRFLLIDEA 65.03 0.68 17.65 0.60 49.23 0.67
SARSIA SP 79.58 0.84 62.75 2.15 73.97 1.01
LEHCON AMERICANUS 22.69 0.24 4.80 0.16 16.73 0.23
MVSIDOPSIS 81GELOWI 5.50 0.06 0.00 0.00 3.67 0.05
OXYUR0STYLIS SMITHI 35.01 0.37 2.17 0.07 24.07 0.33
STENGTHOE SP 77.05 0.81 33.48 1.15 62.52 0.85
CL ASS PVCNOGONIDA 51.97 0.55 12.85 0.44 38.93 0.53
CRANGON SEPTEMSPINOSA 107.94 1.13 0.00 0.00 71.96 0.98
ELASMOPUS LEVIS 14.04 0.15 8.98 0.31 12.35 0.17

f BATEA CATHARINEMSIS 29.80 0.31 8.05 0.28 22.55 0.31
ED0 TEA TRILDBA 4.09 0.04 2.17 0.07 3.45 0.05
MELITA NITIDA 5.66 0.06 0.00 0.00 3.77 0.05
RATHKEA OCi0 PUNCTATA 2.75 0.03 4.20 0.14 3.23 0.04
COROPHitM ACHERUSICtM 0.00 0.00 8.98 0.31 2.99 0.04
MONOCULODES EDWARDSI 98.25 1.03 0.00 0.00 65.50 0.89

!
SAGITTA SP 42.75 0.45 59.15 2.02 48.22 0.66
ORDER AMPHIP0DA 12.45 0.13 0.00 0.00 8.30 0.11
ERICHTHONIUS SP 5.66 0.06 18.90 0.65 10.08 0.14
OTHER SPECIES 66.31 0.70 39.30 1.35 57.31 0.78

STATION 10TktkND
DATE TOTAL 9518.54 2921.02 7319.36

-- . _
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TABLE 6-3 (CONT.)

OYSTERCR GEAR-3680Nr. MAR.1981

STATION
DSNT DSDA

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

SPECIES NtMBER PCT NLMBER PCT MlMBER PCT
INDIVS CO@ INDIVS COMP TOTAL COMP

..........._.....- __ _- _--- .........____ -_= ==__ _= =...........................= _- =............- ==............_

NEfMYSIS AMERICANA 4491.20 39.16 1754.55 38.95 3883.06 39.14
AWELISCA SP 135.51 1.18 0.00 0.00 105.40 1.06
JASSA FALCATA 1537.04 13.40 1351.00 29.99 1495.69 15.08
CRANGON SEPTEMSPINO ZOEA 875.74 7.64 377.80 8.39 765.09 7.71
GAMARUS SP 1891.38 16.49 46.92 1.04 1481.50 14.93
SUBCLASS OSTRAC00A 13.34 0.12 0.00 0.00 10.38 0.10
COROPHitM SP 104.28 0.91 89.32 1.98 100.96 1.02
SUBORDER CAPRELLIDEA 86.78 0.76 88.33 1.96 87.12 0.88
SARSIA SP 1652.43 14.41 655.58 14.55 1430.91 14.42
LEUCON AMERICANUS 131.86 1.15 0.00 0.00 102.56 1.03
MYSIDOPSIS BIGELOWI 28.22 0.25 0.00 0.00 21.95 0.22
ORYUROSTYLIS SMITHI 55.49 0.48 2.60 0.06 43.74 0.44
STEN 0THOE SP 57.34 0.50 28.33 0.63 50.89 0.51
CLASS PYCNOGONIDA 12.30 0.11 7.47 0.17 11.23 0.11
CRANGON SEPTEMSPINOSA 52.55 0.46 0.00 0.00 40.87 0.41
CERAPUS TUBULARIS 2.40 0.02 9.52 0.21 3.98 0.04
ELASMOPUS LEVIS 10.31 0.09 9.73 0.22 10.18 0.10
ED0 TEA TRILOBA 7.14 0.06 0.00 0.00 5.56 0.06
MICROPROTOPUS RANEYI 16.54 0.14 0.00 0.00 12.86 0.13
RATHKEA OCT0 PUNCTATA 124.91 1.09 46.15 1.02 107.41 1.08
COROPHILM ACHERUSICLM 24.52 0.21 13.60 0.30 22.09 0.22
MONOCULODES EDWARDSI 24.28 0.21 0.00 0.00 18.88 0.19
SAGITTA SP 21.46 0.19 2.38 0.05 17.22 0.17
ORDER AMPHIPODA 13.39 0.12 0.00 0.00 10.41 0.10
AUTOLYTUS SP 6.86 0.06 0.00 0.00 5.33 0.05
ERICHTHONIUS SP 14.57 0.13 4.53 0.10 12.34 0.12
OTHER SPECIES 77.39 0.67 16.43 0.36 63.84 0.64
................_-- __ _ __ == =- --- --- _....- -- - ...-__ _..............__.=- __ ...

,

STATION TOTAL ANO
DATE TOTAL 11469.24 4504.22 9921.46
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i

GEAR 3680NG APR.1981
OYSTERCR

STATION
DSNT DSDA _ _ - - . . . - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -

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

SPECIES NLMBER PCT MtMBER PCT NtMBER PCT

IN0lVS COMP INDIVS COMP TOTAL COMP
--=-....._ --=__ _ _ - - - - - _ - _ __

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

NE(MYSIS AMERICANA 8931.38 32.02 2412.45 9.58 7301.64 26.83
AMPELISCA SP 1273.12 4.56 14.20 0.06 958.39 3.52
JASSA FALCATA 1638.07 5.87 889.58 3.53 1450.94 5.33
CRANGON SEPTEMSPINO 70EA 5730.52 20.55 20294.75 80.57 9311.58 34.43
GANIARUS SP 8569.27 30.72 363.38 1.44 6517.79 23.95
SUBCLASS OSTRAC00A 165.45 0.59 0.00 0.00 124.09 0.46
COROPHItM SP 38.71 0.14 68.68 0.27 46.20 0.17
$UBORDER CAPRELLIOEA 60.20 0.22 14.90 0.06 48.88 0.18

SAHSIA SP 283.09 1.01 444.70 1.77 323.49 1.19

LEUCON AMERICANUS 231.39 0.83 0.00 0.00 173.54 0.64
MYS100PSIS BIGELOWI 15.72 0.06 0.00 0.00 11.79 0.04
01YUR0STYLIS SMITHI 18.77 0.28 7.53 0.03 60.96 0.22

STENOT110E SP 23.52 0.08 23.42 0.09 23.49 0.09
CLASS PYCNOGONIDA 9.54 0.03 0.00 0.00 7.16 0.03
CRANCON SEPTEMSPINOSA 285.88 1.02 0.00 0.00 214.41 0.79

CERAPUS TUBULARIS 4.60 0.02 7.53 0.03 5.33 0.02
ELASMOPUS LEVIS 8.95 0.03 0.00 0.00 6.71 0.02
IDOTEA RALTICA 14.26 0.05 7.53 0.03 12.57 0.05

E00 TEA TRILDBA 11.42 0.04 7.10 0.03 10.34 0.04
MICROPROTOPUS RANEVI 30.53 0.11 7.80 0.03 24.84 0.09
RATWEA OCT0 PUNCTATA 115.31 0.41 188.50 0.75 133.61 0.49

COROPHitM ACHERUSICtM 15.72 0.06 14.90 0.06 15.52 0.06
MONOLULODES EDWARDSI- 5.85 0.02 7.10 0.03 6.16 0.02
SAGITTA SP 54.06 0.19 119.15 0.71 85.33 0.31

ORDER AMPHIPODA 5.85 0.02 15.55 0.06 8.27 0.03
AUTOLYTUS SP 133.21 0.48 14.63 0.06 103.56 0.38

MICR00EUTOPUS GRYLLOTALP 4.60 0.02 0.00 0.00 3.45 0.01
OTHER SPECIES 153.46 0.55 206.75 0.82 166.78 0.61--__ - _-=--......................................--............................ .......--..................................._-

stall 0N TOTAL AND
DATE TOTAL 27892.42 25190.11 27216.84

i

I
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OYSTERCR GEAR-36 BONG JUN-1981

| STAi!0N
I DSNT DSDA

... .._______....___......_..............._____.....__ _______ ____ .__ .....___,. _ _ ____ _ __,..__,,_,,,,,_ . . _,___,_

SPECIES NLNRER PCT NtMBER PCT NimBER PCT
INulVS COMP INDIVS COMP TOTAL COMP

_ ......___ ... . .___ ...... .______ __, ______ . ___ _ ____ ___ ,____.___

........__... ......__.........__..__....._____

HE(MYSIS AMERICANA 4014.22 13.21 408.48 11.62 3212.94 13.16
AMPELISCA SP 11475.49 37.76 39.28 1.12 8934.11 36.59
JASSA FALCATA 1462.76 4.81 1326.25 37.73 1432.42 5.87
CRANGON SEPTEMSPINO 20EA 570.96 1.88 25.75 0.73 449.80 1.84
GAHMARUS SP 363.64 1.20 0.00 0.00 282.83 1.16
SUBCLASS OSTRACODA 3219.41 10.59 21.55 0.61 2508.77 10.28
NEOPAN0PE lEXA SAYI 20EA 4053.83 13.34 595.65 16.95 3285.34 13.46
COROPHitM SP 160.81 0.53 123.28 3.51 152.47 0.62
SUBORDER CAPRELLIDEA 138.37 0.46 28.23 0.80 113.89 0.47
PAN 0PEllS HERBSTil ZOEA 1466.66 4.83 299.90 8.53 1207.38 4.95
LEUCON AMERICANUS 457.34 1.51 2.90 0.08 356.36 1.46
MYSIDOPSIS 81GELOWI 13.30 0.04 0.00 0.00 10.34 0.04
OXYUROSTYLIS SMITH! 588.73 1.94 13.85 0.39 460.98 1.89
SIENOT110E SP 211.44 0.70 151.40 4.31 198.09 0.0I
CL ASS PVCh0GONIDA 91.53 0.30 5.10 0.15 72.39 0.30
PALAEMONETES SP 20EA '367.51 1.21 6.03 0.17 287.18 1.18
CHANG 0N SEPTEMSPINOSA 56.96 0.19 0.00 0.00 44.30 0.18
UP0GEBI A AFFINIS ZOEA 287.09 0.94 47.42 1.35 233.83 0.96
CERAPUS IIEULARIS 12.51 0.04 14.88 0.42 13.03 0.05
ELASM0 PUS LEVIS 118.42 0.39 25.93 0.14 97.87 0.40
IDOTEA BALTICA 214.65 0.71 100.03 2.85 189.18 0.77
BATEA CATHARINENSIS 35.17 0.12 0.00 0.00 27.36 0.11
EDOTEA TRILOBA 78.56 0.26 20.85 0.59 65.74 0.27
RHITHROPANOPEUS HAR 20EA 235.73 0.78 43.05 1.22 192.91 0.79
MICR0PROTOPUS RANEYI 10.31 0.03 0.00 0.00 8.02 0.03
MELITA NITIDA 98.86 0.33 0.00 0.00 76.89 0.31
COROPHItM ACHERUSICtM 0.00 0.00 6.68 0.19 1.48 0.01
MONOCULODES EDWARDSI 63.41 0.21 0.00 0.00 49.32 0.20
CYMADUSA COMPTA 11.84 0.04 0.00 0.00 9.21 0.04
ORDER AMPHIPUDA 38.84 0.13 7.65 0.22 31.91 0.13
HICRODEUTOPUS GRYLLOTALP 59.66 0.20 0.00 0.00 46.40 0.19
ERICllTHONIUS SP 18.14 0.06 0.00 0.00 14.11 0.06
OTHER SPECIES 390.56 1.29 200.48 5.70 348.32 1.43

_ _ _ . . . . . . . . . . . . . . . _ _ . . . . . . . _ _ _ _ _ _ _ . . . _ _ _ _ _ _ . . . . . . . . . . . . . _ _ _ . . . . _ _ _ . . . _ _ . . _ . . _ _ . . . . . . . _ _ _ _
___ _ _..............______....

STATION TOTAL AND
DATE TOTAL 30386.69 3514.88 24415.18

_ _ _ _ _ _ _ _ _ _ - _ - - _ _
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| TABLE 6-3 (CONT.)
!

OYSTERCR GEAR.36 BONG JUL-1981

STATION
DSNT DSDA

....___......................._____........ ...___............._....................__.............___.._.......................

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT
INDIVS COMP INDIVS COMP TOTAL C0pF

.....__.........____. ___...... .................................._........................._____............. __...............

NE0MYSIS AMERICANA 2634.11 12.35 100.50 2.07 2000.71 11.63
AMPELISCA SP 8572.89 40.19 93.05 1.92 6452.93 37.50
JASSA FALCATA 1824.33 8.55 1900.30 39.20 1843.33 10.71
GAMMARUS SP 35.14 0.16 0.00 0.00 26.36 0.15
$UBCLASS OSTRAC0DA 1689.74 7.92 99.65 2.06 1292.22 7.51
NEOPANOPE TEXA SAYI ZOEA 1358.11 6.37 169.73 3.50 106i.51 6.17
COHOPH!tM SP 315.05 1.48 257.93 5.32 300.77 1.75
$UUORDER CAPRELLIDEA 333.18 1.56 488.35 10.07 371.97 2.16
PANOPEUS HERBSill 20EA 825.72 3.87 113.58 2.34 647.68 3.76
LEUCOM AMERICANUS 176.13 0.83 0.00 0.00 132.10 0.77
MYSIDDPSIS BIGELOWI 682.15 3.20 25.90 0.53 518.09 3.01
OXYUR0STYLIS SMITHI 373.24 1.75 0.00 0.00 279.93 1.63
STEN 0THOE SP 367.37 1.72 572.53 11.81 418.66 2.43
CLASS PYCNOGONIDA 209.97 0.98 197.80 4.08 206.93 1.20
PALAEMONETES SP 20EA 262.54 1.23 31.48 0.65 204.77 1.19
CRANGON SEPTEMSPINOSA 35.36 0.17 0.00 0.00 26.52 0.15
UPDGEBIA AFFINIS ZOEA 120.23 0.56 38.13 0.79 99.71 0.58
CERAPUS TUBULARIS 119.70 0.56 150.28 3.10 127.34 0.74
ELASMOPUS LEVIS 124.41 0.58 92.72 1.91 116.49 0.68
IDOTEA BALTICA 31.85 0.18 2.85 0.06 29.10 0.17
BATEA CATHARINENSIS 166.88 0.78 22.75 0.47 130.84 0.76
ED0 TEA TRILDBA 29.83 0.14 14.20 0.29 25.92 0.15
RHITHROPANOPEUS HAR ZOEA 56.44 0.26 46.42 0.96 53.94 0.31
MICR0PROTOPUS RANEYI 174.36 0.82 11.35 0.23 133.61 0.78
MELITA HITIDA 52.09 0.24 11.57 0.24 41.96 0.24
COR0FHluM ACHERUSICUM 7.19 0.03 45.75 0.94 16.83 0.10
HONOCULDOES EDWARDSI 62.18 0.29 0.00 0.00 46.64 0.27
CYMADUSA COMPTA 133.53 0.63 0.00 0.00 100.15 0.58
ORDER AMPHIP00A 64.34 0.30 22.77 0.47 53.95 0.31
TURRITOPSIS NUTRICOLA 14.00 0.01 0.00 0.00 10.50 0.06
MICRODEUTOPUS GRYLLOTAIP 45.68 0.21 31.57 0.24 37.16 0.22
ERICHTHONIUS SP 24.54 0.12 71.83 1,48 36.36 0.21
0 tiler SPECIES 400.46 1.88 254.63 5.25 364.00 2.12
..........................__..........___._...____..............=- --_____:.........__........................___.. ....__- ....

STATION TOTAL AND
DALE TOTAL 21329.41 4847.60 17208.96
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TABLE 6-3 (CONT.)

OYSIIRCR GEAR.36 BONG
mfg.1981

STATION
DSNT OSDA

.... .....................__ ...............__............................__..................................__................
SPECIES MlNBER PCI NINBER PCT NtMBER PCT

INDIVS COMP INDIVS COMP TOTA COMP

............................__......................................_...........................................................
NitNYSIS AMERICANA 197.45 6.03 13.47 0.67 536.13 5.65
AMPLLISCA SP 3658.00 27.66 3.08 0.15 2439.69 25.12
JASSA FALCAIA 1265.56 9.57 10.55 0.53 847.23 8.93
gat #tARUS SP 1.38 0.01 0.00 0.00 0.92 0.01
SLECLASS 051RACODA 1938.81 14.66 24.90 1.24 1300.84 13.12
NEOPAN0PE TEKA SAYI 20EA 2178.01 16.47 1228.63 61.26 1861.55 19.63
COROPHilM SP 214.93 1.63 30.30 1.51 153.38 1.62
SLEORDER CAPRELLIDEA 157.00 1.19 0.00 0.00 104.67 1.10
PANOPEUS IIERRSill 20EA 321.11 2.47 62.55 3.12 238.92 2.52
LEUCON AMERICANUS 92.54 0.70 0.00 0.00 61.69 0.65
MYSIDOPSIS BICELOWI 213.33 1.61 3.38 0.17 143.34 1.51
OXYUROSTYLIS SMIIHI 189.01 1.43 3.08 0.15 127.03 1.34
STEN 0THOE SP 221.63 1.68 0.00 0.00 147.75 1.56
CLASS PYCNOGONIDA 258.45 1.95 6.93 0.35 174.61 1.84
PA1ALMONETES 5P 10EA 180.33 1.36 133.55 6.66 164.73 1.74
CRANGON SEPi[MSPINOSA 1.56 0.06 0.00 0.00 5.04 0.05
UPOGElll A Af flNIS 20EA 74.10 0.56 24.20 1.21 57.47 0.61
CLRAPUS TlHULARIS 99.26 0.75 0.00 0.00 66.18 0.70
ELASMOPUS LEVIS 55.43 0.42 6.18 0.34 39.21 0.41
ID01EA BAlTICA 96.60 0.73 56.50 2.82 83.23 0.88
BATEA CAIHARINENSIS 180.32 1.36 0.00 0.00 120.22 1.27
EDOTEA THIL0tlA 51.55 0.39 10.30 0.51 37.80 0.40
RHlillROPANOPEUS itAR ZOEA 12.07 0.09 15.38 0.77 13.18 0.14
HICROPRO10 PUS RANEYI G8.88 0.67 0.00 0.00 59.25 0.62
HEllTA NITIIA 49.70 0.38 6.40 0.32 35.27 0.37
COROPHILM ACifERUSICIN 111.86 0.85 0.00 0.00 14.58 0.19
N0HOCULODES EDWARDSI 3.19 0.02 0.00 0.00 2.13 0.02
CYMADUSA COMPIA 22.45 0.17 0.00 0.00 14.97 0.16
ORDER AMPHIPODA 16.13 0.12 3.08 0.15 11.78 0.12
AUTOLYIUS SP 0.00 0.00 3.38 0.17 1.13 0.01
TURRiiOPSIS NUIRICOLA 19.36 0.15 19.48 0.97 19.40 0.20
MICR00EUTOPUS GRYLLOTALP 37.06 0.28 0.00 0.00 24.11 0.26
ERICHTHONIUS SP l.38 0.01 0.00 0.00 0.92 0.01
GTillR SPECIES 603.30 4.56 339.60 16.93 515.40 5.43

stall 0N TOTAL AND
DATE TOTAL 13223.73 2tM15. 41 9484.30

|
|
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TABLE 6-4 MONTHLY MEAN SAMPLE DENSITY (No./100 m ) 0F LESS

ABUNDANT KEY MACR 0Z00 PLANKTON COLLECTED AT THE
DISCHARGE OF THE OYSTER CREEK NUCLEAR GENERATING
STATION. SEPTEMBER 1980 - AUGUST 1981

Callinectes spp. Corophiun tuberculatum
(Megalopae) (Undetermined )

DSNT DSDA Mean DSNT DSDA Mean

SEP 80 19.95 6.78 17.02 0 0 0

OCT 80 17.93 0 13.44 0 9.98 2.49
NOV 80 10.33 0 6.88 0 0 0
DEC 80 0 0 0 0 0 0
JAN 81 0 0 0 0 0 0

FEB 81 0 0 0 0 0 0
MAR 81 0 0 0 0 0 0

APR 81 0 0 0 0 0 0
MAY 81 0 0 0 0 0 0
JUN 81 0 0 0 59.53 0 46.30
JUL 81 1.13 0 0.84 0 35.80 8.95
AUG 81 38.31 7.18 27.93 2.71 3.08 2.83

|

i

!

- -
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3TABLE 6-5 MEAN SAMPLE DENSITY (No./100 m ), PERCENT COMPOSITION,
AND CUMULATIVE PERCENT OF MACR 0Z00 PLANKTON COLLECTED
AT THE INTAKE Of THE OYSTER CREEK NUCLEAR GENERATING
STATION, SEPTEMBER 1930 - AUGUST 1981

SPP. NAME NUMBER % CUMU. %

ORDER AMPHIP0DA 4816.763 37.619 37.619
FAMILY MYSIDAE 4329.039 33.810 71.429
CRANGON SEPTEMSPINO ZOEA 1022.595 7.987 79.416
FAMILY XANTHIDAE ZOEA 658.967 5.147 84.563
SUBCLASS OSTRAC00A 549.523 4.292 88.854
SUBORDER CAPRELLIDEA 361.919 2.827 91.681

t

ORDER CUMACEA 271.780 2.123 93.804
HYDR 0 MEDUSAE 206.385 1.612 95.416
MNEMIOPSIS LEIDYI 93.267 0.728 96.144
CLASS PYCNOG0NIDA 69.983 0.547 96.691
PALAEMONETES SP 20EA 68.298 0.533 97.224
CLASS POLYCHAETA 67.997 0.531 97.755
ORDER ISOP0DA 57.213 0.447 98.202
CRANG0N SEPTEMSPINOSA 52.712 0.412 98.614
UP0GEBIA AFFINIS ZOEA 41.047 0.321 98.934
CLASS POLYCHAETA LAR 25.603 0.200 99.134
SAGITTA SP 20.805 0.162 99.297
LIBINIA SP ZOEA 13.293 0.104 99.400
HIRUDINEA 12.220 0.095 99.496
CALLINECTES SP MEGALOP 10.740 0.084 99.580
SECTION BRACHYURA MEGALP 9.921 0.077 99.657
CLASS TURBELLARIA 7.726 0.060 99.718
LEPTOSYNAPTA SP 4.612 0.036 99.754
CREPIDULA SP 4.427 0.035 99.788
PALAEMONETES VULGARIS 3.905 0.030 99.819
CLASS GASTROPODA 3.097 0.024 99.843
PAGURUS SP ZOEA 2.678 0.021 99.864
PHYLUM CTEN0PHORA 2.570 0.020 99.884
HIPPOLYTE SP ZOEA 2.482 0.019 99.903<

ORDER ACTINIARIA 1.620 0.013 99.916
PLEUROBRACHIA PILEUS 1.433 0.011 99.927
INVERTEBRATE FRAGMENTS 1.176 0.009 99.936
SUBORDER AE0LIDACEA 1.149 0.009 99.945
NEREIS SP EPITOKE 1.114 0.009 99.954
CLASS PELECYPODA 1.026 0.008 99.962
ORDER CERIANTHARIA 0.815 0.006 99.968
SUBCLS CIRRIPEDIA CYPRID 0.788 0.006 99.974
CALLINECTES SAPIDUS JUV 0.659 0.005 99.980
SUBORDER 00RIDACEA 0.625 0.005 99.984
PALAEMONETES SP 0.585 0.005 99.989
FAMILY CYM0THOIDAE 0.570 0.004 99.994
CLASS OLIG 0 CHAETA 0.206 0.002 99.995
ANNELIDA 0.185 0.001 99.997
HIPPOLYTE SP 0.122 0.001 99.998
UCA SP ZOEA 0.115 0.001 99.998
PHYLUM NEMERTEA 0.079 0.001 99.999
CLASS SCYPH0ZOA EPHYRA 0.063 0.000 100.000
BER0E OVATA 0.062 0.000 100.000
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3
MONTHLY MEAN SAMPLE DENSITY (No./100 m ) AND PERCEliT COMPOSITION OF MACR 00Z00 PLANKTONTABLE 6-6
COLLECTED AT THE INTAKE OF THE OYSTER CREEK NUCLEAR GENERATING STATION,
SEPTEMBER 1980 - AUGUST 1981i

OYSTERCR GEAR.36 BONG SEP.19PO

STAil0N
INNT INDA

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

SPECIES NLMBER PCT NtNBER PCT NUMBER PCT
!!(11VS COMP INDIVS COMP TOTAL COMP

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

ORi>ER AMPHIPODA 1538.69 10.41 53.90 3.42 1208.73 10.20
FAMILY MYSIDAE 8493.87 57.44 355.00 22.52 6685.23 56.41
F AMILY XANTHIDAE 20EA 192.21 1.30 2.38 0.15 150.03 1.27
StBELASS OSTRACODA 965.03 6.53 2.38 0.15 751.11 6.34
StEORDER CAPRELLIDEA 2185.46 14.78 119.05 7.55 1726.26 14.57
ORDER CLMACEA 512.51 3.47 0.00 0.00 398.62 3.36
HYDROMEDUSAE 190.91 1.29 613.33 38.90 284.78 2.40
MNEH10PSIS LEIDYI 234.48 1.59 341.77 21.68 258.32 2.18
CLASS PYCN0GONIDA 249.39 1,69 38.35 2.43 202.49 1.71
PALAEMONETES SP ZOEA 4.30 0.03 0.00 0.00 3.34 0.03
CLASS POLYCHAETA 46.95 0.32 2.38 0.15 37.04 0.31
ORDER IS0000A 75.06 0.51 23.25 1.47 63.54 0.54
CRANGON SEPTEMSPINOSA 4.71 0.03 0.00 0.00 3.66 0.03
UPOGEBIA AFFINIS ZDEA 3.29 0.02 0.00 0.00 2.56 0.02
SAGITTA SP 0.00 0.00 2.88 0.18 0.64 0.01
CALLINECTES SP MEGALOP 28.33 0.19 5.70 0.36 23.30 0.20
SECil0N BRACHYURA MEGALP 14.51 0.10 0.00 0.00 11.29 0.10
LEPTOSYNAPTA SP 5.06 0.03 0.00 0.00 3.94 0.03
CLASS GASTROPODA 18.51 0.13 2.38 0.15 14.93 0.13
PACURUS SP 20EA 0.68 0.00 2.38 0.15 1.06 0.01
HIPPOLYTE SP 20EA 9.18 0.06 9.07 0.58 9.16 0.08
INVERIEBRATE FRAGMENTS 3.69 0.02 0.00 0.00 2.87 0.02
SUBORDER AEOLIDACEA 5.68 0.04 0.00 0.00 4.42 0.04
OTHER SPECIES 4.41 0.03 2.38 0.15 3.96 0.03

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

STATION TOTAL AND
OATE TOTAL 14786.91 1576.55 11851.27
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TABLE 6-6 (CONT.)

' 001 1980
OYSTERCR' GEAR.3680NG

,

STATION
INNT INDA ===......

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

SPECIES NtMBER PCT NtMBER PCT NtMBER PCT
INDIVS COMP INDIVS COMP TOTAL COMP

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

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

ORDER AMPHIPODA 862.48 7.92 376.68 7.79 141.03 7.90
FAMILY MfSIDAE 1743.18 11.11 3692.42 76.38 6730.49 71.79
CRANGON SEPIEMSPING ZOEA 11.92 0.11 22.23 0.46 14.49 0.15
StBCLASS OSTRACODA 988.70 9.08 12.38 0.26 744.62 7.94
SUBORDER CAPRELLIDEA 618.22 5.68 454.30 9.40 577.24 6.16
ORDER CtMACEA 337.74 3.10 11.55 0.24 256.19 2.73
HYDR (NEDUSAE 51.75 0.48 8.93 0.18 41.04 0.44
MNEMIOPSIS LEIDYI 29.66 0.27 11.98 0.25 25.24 0.27

)
CLASS PYCMOGOMIDA 153.93 1.41 145.30 3.01 151.78 1.62
CLASS POLVCHAETA 24.84 0.23 63.15 1.31 34.42 0.37
ORDER ISOP00A 30.68 0.28 17.83 0.37 27.46 0.29
CLASS POLYCHAETA LAR 0.00 0.00 6.20 0.13 1.55 0.02
CALLINLCIES SP MEGALOP 27.08 0.25 11.55 0.24 23.19 0.25
PALAIMONETES VULGARIS 2.59 0.02 0.00 0.00 1.94 0.02
HIPPOLYTE SP 20EA 4.37 0.04 0.00 0.00 3.28 0.03
CALLINECTES SAPIDUS JUV 1.43 0.01 0.00 0.00 1.07 0.01
GTHER SPECIES 0.75 0.01 0.00 0.00 0.56 0.01

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

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

DATE TOTAL 10889.30 4834.48 9315.59

|

!
|

.____ - - ____ __- .__

. .. . .
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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TABLE 6-6 (CONT.)

OYSTERCR GEAR-36 BONG NOV.1980

STATION
INNT INDA

...: _===______...................._ -=...--___ _........-___- __ ___ _...=--__ ===_-__.....................

SPECIES NUMBER PCT MlMBER PCT NtMBER PC T
INDI7S COMP INDIVS COMP TOTAL COMP

_ _ - = = .................
................_ .-_-_-____==............. _ _ __----- _...................................____ __

ORDER AMPHIPODA 314.13 3.49 39.65 1.74 222.63 3.30
FAMILY MYSIDAE 7202.50 80.11 2105.63 92.45 5503.54 81.50
CRANG0N SEFTEMSPING 70EA 85.67 0.95 11.10 0.49 60.82 0.90
SUBCLASS OSTRAC00A 102.16 1.14 0.00 0.00 68.11 1.01
SilBORDER CAPRELLIDEA 552.97 6.15 35.50 1.56 380.48 5.63
ORDER QMACEA 600.79 6.68 8.20 0.36 403.26 5.97
HYDRlNEDUSAE 0.00 0.00 2.70 0.12 0.90 0.01
MNEMIDPSIS LEIDYI 9.18 0.10 0.00 0.00 6.12 0.09
CLASS PYCMOGONIDA 16.63 0.18 23.83 1.05 19.02 0.28
CLASS POLYCHAETA 16.19 0.18 2.70 0.12 11.69 0.17
ORDER ISOPODA 12.46 0.14 0.00 0.00 8.31 0.12
CRANG0N SEPTEMSPINOSA 12.14 0.13 0.00 0.00 8.09 0.12
CLASS POLYCHAETA LAR 29.14 0.32 10.80 0.47 23.03 0.34
SAGITTA SP 2.80 0.03 5.50 0.24 3.70 0.05
HIRUDINEA 4.35 0.05 0.00 0.00 2.90 0.04
CALLINECTES SP MEGALOP 13.09 0.15 0.00 0.00 8.72 0.13
PALAEMONETES VULGARIS 11.38 0.13 0.00 0.00 7.58 0.11
PHYLtM CTENOPHORA 0.00 0.00 24.48 1.07 8.16 0.12
ORDER ACTINIARIA 0.00 0.00 4.75 0.21 1.58 0.02
CALLINECTES SAPIDUS JUV 5.51 0.06 0.00 0.00 3.67 0.05
OTHER SPECIES 0.00 0.00 2.70 0.12 0.90 0.01
.......................................= - ................. ==- _..................................................

STAil0N TOTAL AND
DATE TOTAL 8991.07 2277.52 6753.22



TABLE 6-6 (CONT.)

DEC 1980
OYSTERCR GEAR.3680NG |

'

STATION
INNT IMOA - ........... ==_ _ _-.......................

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

|
SPECIES NIMBER PCT NUMBER PCT MlMBER PCT

INDIVS COMP INDIVS COMP TOTAL COMP =..................
-...............__

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

ORDER AMPHIPDDA 182.41 5.93 92.10 6.69 156.61 6.04
FAMILY MYSIDAE 2394.40 17.79 1048.78 16.15 2009.94 17.54
CRANGON SEPTEMSPINO ZOEA 23.46 0.76 9.95 0.72 19.60 0.76
SHHCLASS OSTRACODA 11.88 0.39 1.90 0.14 9.03 0.35
$UBORDER CAPRELLIDEA 101.66 3.30 34.20 2.48 82.39 3.18
ORDER CUMACEA 100.65 3.27 7.65 0.56 74.08 2.86
MNEMIDPSIS LEIDYI 11.37 0.37 1.90 0.14 8.66 0.33
CLASS PYCNOGONIDA 6.13 0.20 4.37 0.32 5.63 0.22
Cl ASS POLYCHAETA 40.63 1.32 24.95 1.81 36.15 1.39
ORDER ISOPODA 3.66 0.12 7.05 0.51 4.63 0.18
CRANGON SEPTEMSPINOSA 94.06 3.06 0.00 0.00 67.19 2.59
Cl ASS POLYCHAEIA LAR 12.11 0.39 8.93 0.65 11.20 0.43
SAGITIA SP 54.18 1.76 82.68 6.00 62.32 2.40
HlRUDINEA 20.57 0.67 5.15 0.37 16.16 0.62
PALAEMONETES VULGARIS 2.52 0.08 0.00 0.00 1.80 0.07
CLASS GASTROPODA 0.00 0.00 1.90 0.14 0.54 0.02
PHYLllM CTENOPHORA 5.00 0.16 22.10 1.60 9.89 0.38
PLEUROBRACHIA PILEUS 11.31 0.37 15.50 1.13 12.51 0.48
SUBORDER AEOLIDACEA 0.82 0.03 0.00 0.00 0.59 0.02
OTHER SPECIES 1.39 0.05 8.07 0.59 3.30 0.13

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

STATION TOTAL AND
DATE TOTAL 3078.21 1377.18 2592.20

|

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _

.. .
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OYSTERCR GEAR.36 BONG JAN.1981 j

|
I

j
STATION|

INNT INDA
- --==.........._ --__- - ....__--- --.................___---_ _ -__ _- ......

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

SPECIES NLMBER PCT MlMBER PCT NUMBER PCT
INDIVS COMP INDIVS COMP TOTAL COMP

-===
--===-___ _ _

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

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

ORDER AMPHIPDDA 406.13 17.74 171.10 16.10 312.12 17.35
F AMILY MYSIDAE 1470.65 64.23 632.18 59.49 1135.26 63.11
CRANGON SEPILMSPINO 20EA 1.45 0.06 0.00 0.00 0.87 0.05
SUBCLASS OSTRAC00A 16.82 0.73 6.53 0.62 12.72 0.71
SUBORDER CAPRELLIDEA 64.88 2.83 79.93 7.52 70.90 3.94
ORDER CUMACEA 153.20 6.69 11.33 1.07 96.45 5.36
HVDROMEDUSAE 0.00 0.00 4.18 0.39 1.67 0.09
CLASS PYCNOGONIDA 1.95 0.09 10.85 1.02 5.51 0.31
CLASS POLYCHAETA 86.92 3.80 62.63 5.89 77.20 4.29
ORDER ISOPODA 6.92 0.30 6.90 0.65 6.91 0.38
CRANGON SEPTEMSPINOSA 18.12 0.79 0.00 0.00 10.87 0.60
CLASS POLYCHAETA LAR 1.95 0.09 2.10 0.20 2.01 0.11
SAGITTA SP 27.28 1.19 55.83 5.25 38.70 2.15
HIRUDINEA 27.00 1.18 8.25 0.78 19.50 1.08
PALAEMONETES VULGARIS 1.22 0.05 0.00 0.00 0.73 0.04
CLASS GAS 1 ROP 0DA 1.22 0.05 4.22 0.40 2.42 0.13
PLEUROBRACHIA PILEUS 2.67 0.12 6.58 0.62 4.23 0.24
SURORDER AEDLIDACEA 1.30 0.06 0.00 0.00 0.78 0.04 )- ..................-===.=_-- ==. ........= .__-..................................................._............

STATION TOTAL AND
DATE TOTAL 2289.67 1062.62 1798.85

i

.
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TABLE 6-6 _(CONT.)

OYSTERCR GEAR-3660NG FIB-1981

|
STATION

INNT INGA
-_ _- ..........................- -_ __ _ __

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

SPEt.lES NtMBER PCT NLMBER PCT NtMBER PCT
INDIVS COMP IN0lVS COMP TOTAL COMP

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

..............--...................................___

ORDER AMPHIPODA 966.48 17.36 115.10 26.93 682.68 17.71
FAMILY MYSIDAE 3847.00 69.09 32.70 1.65 2575.57 66.82
CRANGON SEPTEMSPINO 20EA 122.08 2.19 66.18 15.48 103.44 2.68
StBCLASS OSTRAC00A 21.50 0.39 0.00 0.00 14.33 0.37
$UBORDER CAPRELLIDEA 22.96 0.41 7.95 1.86 17.96 0.47
ORDER CIMACEA 110.75 1.99 2.65 0.62 74.72 1.94
HYDR (NEDUSAE 201.99 3.63 106.28 24.86 170.08 4.41
CL ASS PYCNOGONIDA 4.93 0.09 13.75 3.22 7.87 0.20
CLASS POLYCHAETA 15.84 0.28 5.95 1.39 12.54 0.33
ORDER IS0F00A 5.60 0.10 0.00 0.00 3.73 0.10
CRANGON SEPTEMSPINOSA 127.96 2.30 0.00 0.00 85.31 2.21

CLASS POLYCHAETA LAR 2.40 0.04 0.00 0.00 1.60 0.04
SAGITTA SP 56.42 1.01 10.98 16.60 61.28 1.59
filRUDINEA 58.81 1.06 0.00 0.00 39.21 1.02.

PALAEMDNETES VUtrARIS 2.25 0.04 0.00 0.00 1.50 0.04

i PLEtlROBRACHIA PILEtis 1.20 0.02 5.95 1.39 2.78 0.07,

--=,....

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

. ... . == --...-__-

DATE TOTAL 5568.16 427.47 3854.60
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TABLE 6-6 (CONT.)

OYSIERCR GEAR.3680NG MAR-1981

STATION
INNT INDA

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

SPECIES NtM8ER PCT NLM8ER PCT MlM8ER PCT
IEIVS COMP INDitS' COMP TOTAL COMP

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

ORDER AMPHIPODA 4464.55 33.63 87.58 2.28 3491.89 31.24
F AMILY MYSIDAE 6546.21 49.32 2131.33 71.10 5698.46 50.98
CRANGON SEPTEMSPINO 20EA 449.05 3.38 338.45 8.81 424.47 3.80
StECLASS OSTRAC00A 22.85 0.17 0.00 0.00 17.77 0.16
StBORDER CAPRELLIDEA 184.85 1.39 32.53 0.85 151.00 1.35
ORDER. CIMACEA 184.85 1,39 7.25 0.19 145.38 1.30
HYDR (NEDUSAE 1008.64 7.60 587.33 15.29 915.02 8.19
CL ASS PYCN0GONIDA 5.41 0.04 0.00 0.00 4.21 0.04
CLASS POLYCHAETA 220.46 1.66 7.73 0.20 173.19 1.55
ORDER ISOP00A 18.95 0.14 3.05 0.08 15.42 0.14
CRANGON SEPTEMSPINOSA 19.53 0.60 0.00 0.00 61.86 0.55
CLASS POLYCHAETA LAR 2.16 0.02 0.00 0.00 1.68 0.02
SAGITTA SP 10.18 0.08 5.75 0.15 9.19 0.08
HIRUDINEA 63.71 0.48 34.15 0.89 57.17 0.51
PALAEMONETES VULGARIS 3.38 0.03 0.00 0.00 2.63 0.02
CLASS GASTROPODA 0.00 0.00 3.22 0.08 0.72 0.01
CLASS PELECYPODA 8.56 0.06 3.22 0.08 7.37 0.07
CALLINECTES SAPIDUS JUV 0.63 0.00 0.00 0.00 0.49 0.00
.............-_ -- -- --_---- _ - .__- . - - - ...-_ ____.....................--.....- - __ _

STATION TOTAL AND
DATE TOIAL 13273.99 3841.63 11177.91
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TABLE 6-6 (CONT.)'

APR-1981
GEAR.3680NG

01STERCR

STAT!0N
INNT INDA

__ m....................................................__

...................................................................___
SPECIES HUMBER PCT NINBER PCT NUMBER PCT

INDIVS COMP INDIVS COMP TOTAL COMP _=-..................................._-.........................._____ _.................... ........................... _
ORDER AMPit!PODA 30213.42 f' .' 208.28 0.85 22712.14 51.87

FAMILY MYSIDAE 13213.5L B. V 1588.95 6.49 10307.40 23.54
CRANGON SEPTEMSPINO ZOEA 4840.07 9

t- P1932.45 85.52 8863.17 20.24

SLECLASS OSTRAC00A
228.85 e. V 0.00 0.00 171.64 0.39

SUBORDER CAPRELLIDEA
103.78 ' 41 9.78 0.16 87.53 0.20

ORDER CUHACEA
389.26 h W) 0.00 291.94 0.67*

HYDRCHEDUSAE
390.62 L. . A.4 4.33 558.21 1.27

CLASS PYCNOGONIDA
1.Z 8 0.00 4 07 0.02 1.95 0.00

CLASS POLYCllAETA
228.'<2 0.46 f *3. } 0 0.08 176.86 0.40
76.88 0.15 8.57 0.04 59.80 0.14

CRANGON SEPTEMSPINOSA 321.78 0.64 0.00 0.00 241.33 0.55ORDER ISOPODA

CLASS POLYCllAETA LAR 95.45 0.19 400.03 1.63 171.59 0.39
62.76 0.12 167.88 0.69 89.04 0.20
15.24 0.03 0.00 0.00 11.43 0.03SAGIIIA SP

PALAEMONETES VULGARIS
23.79 0.05 0.00 0.00 17.84 0.04ff!RUDINEA

PHYLIN CTENOPHORA
0.00 0.00 27.00 0.11 6.75 0.02
0.59 0.00 0.00 0.00 0.44 0.00

SUBORDER AEOLIDACEl,

ORDER CERIANTHARIA
6.01 0.01 17.63 0.07 8.91 0.02

SUBCLS ClRRIPE01' CYPRIO !!.49 0.02 0.00 0.00 8.62 0.02

CALLINECTES SAPIDUS JUV
3.78 0.01 0.00 0.00 2.84 0.01/

3kkkkbHhbkkLkNb
OATE TOTAL 50227.48 24475.28 43789.43
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TABLE 6-6 (CONT.)

MAY.1981
GEAR.3689NG

OYSTERCR

STATION
INNT INDA == .. _.

--_ _-=-.............._..................___.........._......__........___......_............._............ ..--_
SPECIES NtMBER PCT NUMBER PCT NUMBER PCT

INDIVS COMP INDIVS COMP TOTAL COMP
. . . . . . . . . . . . _ . . . . . . . . . . . . _ _ - -

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

DRDER AMPH'PODA 4401.71 52.42 75.05 8.96 3070.43 50.58
FAMILY HYSIDAE 697.60 8.31 76.15 9.09 506.38 8.34.

CRANGON SEPTEMSPINO 20EA 1861.38 22.17 522.63 62.36 1449.45 23.88

F AMILY 1ANTHIDAE 70EA 22.03 0.26 0.00 0.00 15.25 0.25

SilHCIASS OSTRAC0DA 636.73 1.58 2.75 0.33 441.66 7.28 j
i

SUBORDER CAPRELLIOEA 38.56 0.46 25.55 3.05 34.55 0.57

ORDER CUMACEA 223.20 2.66 0.00 0.00 154.52 2.55

HYDR 0 MEDUSAE
113.27 1.35 94.40 11.26 107.46 1.77

CLASS PYCHOGONIDA 14.26 0.17 3.30 0.39 10.88 0.18 |

PALAEMONETES SP ZOEA 1.17 0.09 0.00 0.00 4.96 0.08 |

CLASS POLYCHAETA
66.49 0.79 9.93 1.18 49.08 0.81

ORDER ISDPDnA 74.40 0.89 0.00 0.00 51.51 0.85

CRANG0N SEPTEMSPINOSA 129.02 1.54 0.00 0.00 89.32 1,47

CLASS POLYCHAETA LAR 87.39 1.04 18.33 2.19 66.14 1.09

PALAEMONETES VULGARIS 3.46 0.04 0.00 0.00 2.39 0.04

CLASS GASTROPODA 4.78 0.06 0.00 0.00 3.31 0.05

PAGURUS SP ZOEA 0.00 0.00 1.22 0.86 2.22 0.04

PHYLtH CTENOPHORA 2.69 0.03 2.75 0.33 2.71 0.04

ORDER ACilNIARIA 3.83 0.05 0.00 0.00 2.65 0.04

NEREIS SP EPITDKE 8.32 0.10 0.00 0.00 5.76 0.09 ..

.........__.................. ..._____...___......_...._.._.... ........_........__......_..........._...........__..... ...__
STATION TOTAL AND

DATE TOTAL 8396.28 838.05 6070.67

\

|
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.

... . . . . . . .
.
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TABLE 6-6 (CONT.)

OYSTERCR GEAR.3680NG JUN.1981

STATION
INNT INDA ,

--= .....___.. ................. ..... ............... ...................................._______.............._________.--

SPECIES NtMBER PCT MlNBER PCT NUMBER PCT
INDIVS COMP INDIVS CINP TOTAL COMP..___....__.............__.............__..............____________..___..____......................... ,_......._,,,.... ,,,,,,

ORDER AMPHIPODA 11801.28 47.92 168.35 9.45 9216.18 47.14
FAMILY MYSIDAE 3751.74 15.23 '2E6.25 14.39 2974.97 15.22
CRANG0N SEPTEMSPING ZOEA 574.49 2.33 18.68 1.05 450.97 2.31
FAMILY XANTHIDAE ZOEA 3486.00 14.16 945.80 53.10 2921.51 14.94
SUBCLASS OSTRACODA 2702.37 10.97 11.01 0.62 2104.31 10.16
StEORDER CAPRELLIDEA 234.55 0.95 31.95 2.13 190.86 0.98
ORDfR CUMACEA 844.71 3.43 18.08 1.01 661.01 3.38
HYDR (NEDUSAE 20.89 0.08 25.23 1.42 21.85 0.11
MNEMIOPSIS LEIDYI 34.15 0.14 0.00 0.00 26.56 0.14
CLASS PYCN0GONIDA 60.54 0.25 5.72 0.32 48.36 0.25
PALAEMONETES SP 20EA 320.35 1.30 8.12 0.46 250.97 1.28
CLASS POLYCHAETA 28.25 0.11 4.78 0.27 23.03 0.12
ORDER ISOP00A 267.56 1.09 105.48 5.92 231.54 1.18
CRANGON SEPTLM5PINOSA 40.26 0.16 0.00 0.00 31.32 0.16
UPDGEBIA AFFINIS 70EA 275.92 1.12 75.73 4.25 231.43 1.18
CLASS POLYCHAETA LAR 2.66 0.01 0.00 0.00 2.07 0.01
L181NIA SP ZOEA 74.85 0.30 16.27 0.91 61.83 0.32
SECTION BRACHYURA MEGALP 13.16 0.05 0.00 0.00 10.24 0.05
CLASS TURBELLARIA 12.83 0.05 0.00 0.00 9.98 0.05
LEPIOSYNAPTA SP 7.16 0.03 0.00 0.00 5.51 0.03
CRfPIDULA SP 26.41 0.11 12.63 4.08 36.68 0.19
PALAEMONETES VULGARIS 0.66 0.00 0.00 0.00 0.52 0.00
CLASS GASTROPODA 2.66 0.01 0.00 0.00 2.07 0.01
PAGURUS SP ZOEA 12.74 0.05 8.18 0.46 11.73 0.06
PHYLlN CTEN0PHORA 5.01 0.02 0.00 0.00 3.90 0.02
HIPPOLYTE SP ZOEA 8.81 0.04 0.00 0.00 6.86 0.04
ORDER ACTINIARIA 2.63 0.01 0.00 0.00 2.04 0.01
IPNERTEBRATE FRAGMENTS 5.99 0.02 0.00 0.00 4.66 0.02
NEREIS SP EPII0rE 5.14 0.02 0.00 0.00 4.00 0.02
CLASS PELECYP0DA 1.52 0.01 0.00 0.00 1.18 0.01
OilfER SPECIES 1.52 0.01 2.75 0.15 1.79 0.01--__..__....__.._..___...........________......... ........... ........__..._______........._...........____.....__ .._____

STATION TOTAL AND
DATE TOTAL 24626.83 1781.05 19549.99

.___ -- -_ _ .-_--
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| TABLE 6-6 (CONT.)
,

OYSTERCR GEAR-36 BONG JUL.1981(
STATION

INNT INDA
.................._.......____........___.......___...........___.........._____..................__..___...__._................

SPECIES NUMBER PCT NUM3ER PCT NUMBER PCT
INDIVS COMP INDIVS COMP TOTAL COMP

_ _ _ _ _ ___.........- __ ---=.........===- ......___..
.....__..__ .______ ................____.....__...._- -=_ _

ORDER AMPHIPODA 11286.57 49.53 837.45 32.95 B674.29 48.93
F AHILY HYSIDAE 4982.97 21.87 414.07 16.29 3840.74 21.67
CRANG0N $[PTEMSPINO ZOEA 3.80 0.02 0.00 0.00 2.85 0.02
FAMILY XAN1HIDAE ZOEA 2421.17 10.65 398.08 15.66 1919.89 10.83
SUBCLASS OSTRAEDDA 1642.53 7.21 22.45 0.88 1237.51 6.98
SUBORDER CAPRELLIDEA 471.06 2.07 313.75 12.34 431.73 2.44
ORDER CUMACEA 501.93 2.20 4.47 0.18 377.57 2.13
HYDROMEDUSAE 46.11 0.20 25.23 0.99 40.89 0.23
HNEH10PSIS LEIDYI 118.13 0.52 100.65 3.96 113.76 0.64
CLASS PYCNDGONIDA 205.63 0.90 197.53 7.77 203.61 1.15
PALAEMONETES SP ZOEA 400,78 1.76 11.15 0.44 303.37 1.71
CLASS POLYCHAETA 109.82 0.48 50.55 1.99 95.01 0.54
ORDER ISDPODA 86.27 0.38 51.83 2.04 77.66 0.44
CRANGON $[PTEMSPIN05A 23.21 0.10 0.00 0.00 17.41 0.10
UP0GEBIA AFFINIS 20EA 185.04 0.81 22.40 0.88 144.38 0.81
CLASS POLYCHAETA LAR 17.75 0.08 4.47 0.18 14.43 0.08
LIBINIA SP 20EA 85.25 0.37 47.55 1.87 75.82 0.43
C ALLINECTES SP MEGALOP 0.73 0.00 0.00 0.00 0.55 0.00
SECTION BRACHYURA HEGALP 8.07 0.04 0.00 0.00 6.06 0.03
CLASS TURBELLARIA 90.94 0.40 11.18 0.44 71.00 0.40
LEPTOSYNAPTA SP 20.98 0.09 5.15 0.20 ~ 17.02 0.10
CREPIDULA SP 8.05 0.04 4.47 0.18 7.16 0.04
PALAEMONETES VULGARIS 11.46 0.05 0.00 0.00 8.59 0.05
CLASS GASTWDPODA 5.87 0.03 10.30 0.41 6.98 0.04
ORDER ACTINIARIA 16.10 0.07 0.00 0.00 12.07 0.07
INVERTEBRATE FRAGMENTS 5.86 0.03 0.00 0.00 4.39 0.02
SUBORDER AEOLIDACEA 8.20 0.04 0.00 0.00 6.15 0.03
NEREIS SP EPITDKE 2.88 0.01 0.00 0.00 2.16 0.01
OTHER SPECIES 15.98 0.07 9.00 0.35 14.24 0.08

---- __- ...----- - =- _____..___............___.. ..-_....__..__..---........__......__ ......___.................._

STATION TOTAL AND
DATE TOTAL 22789.13 2541.73 17727.28

I

l

- _ _ _ _ _ _ _ - _ _ _ _ _ - - __
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TABLE 6-6 (CONT.)

OYSTERCR GEAR.3680NG AlfG.1981

STATION
It4NT INDA

...... ...... .........___..___........................_...___............. ......__................__.......................__.
SPECIES NtMBER PCT NUMBER PCT NUMBER PCT

! IN0lVS COMP INDIVS COMP TOTAL COMP
.._____________......................... ________.....__.........................._____ ..........___________...................

ORDER AMPHIP0DA 2780.72 32.15 13.18 0.51 1858.21 28.05
FAMILY MYSIDAE 501.44 5.80 8.05 0.31 336.98 5.09
CRANG0N SEPTEMSPINO ZOEA 0.00 0.00 2.70 0.10 0.90 0.01
F AMILY XANTHIDAE 20EA 2953.68 34.15 1371.38 53.23 2426.24 36.62 -

SUHCLASS OSTRAC00A 375.56 4.34 0.00 0.00 250.38 3.78
SLEORDER CAPRELLIDEA 182.69 2.11 2.83 0.11 122.73 1.85
ORDER CUMACEA 164.23 1.90 0.00 0.00 109.48 1.65
HYDR 0 MEDUSAE 40.90 0.47 23.18 0.90 34.99 0.53
MNEMIOPSIS LE10VI 665.43 7.69 862.95 13.50 731.27 11.04
CLASS PYCN0GONIDA 166.20 1.92 2.75 0.11 111.72 1.69
PALAEMONETES SP ZOEA 227.74 2.63 158.55 6.15 204.68 3.09
CLASS POLYCHAETA 71.39 0.83 5.47 0.21 49.42 0.75
ORDER ISDP00A 92.25 1.07 24.63 0.96 69.71 1.05
CRANGON SEPTEMSPINOSA 1.31 0.02 0.00 0.00 0.87 0.01
UP0GERIA AFFINIS 70EA 55.11 0.64 55.08 2.14 55.10 0.83
Cl ASS POLYCHAETA LAR 8.73 0.10 2.47 0.10 6.64 0.10
CALLINECTES SP MEGALOP 121.94 1.41 0.00 0.00 81.29 1.23
SECTION BRACHYURA MEGALP 153.68 1.78 5.58 0.22 104.31 1.57
CLASS TilR8ELLARIA 4.55 0.05 0.00 0.00 3.03 0.05
LEPTOSYNAPTA SP 45.44 0.53 0.00 0.00 30.29 0.46
CLASS GASTROPODA 4.59 0.05 0.00 0.00 3.06 0.05
PAGURUS SP ZOEA 14.00 0.16 24.40 0.95 17.47 0.26
H!PPOLYTE SP 20EA 9.24 0.11 4.95 0.19 7.81 0.12
NEREIS SP EPITOKE 1.70 0.02 0.00 0.00 1.13 0.02
CLASS PELECYPODA 3.19 0.04 0.00 0.00 2.13 0.03
OTHER SPECIES 3.46 0.04 7.97 0.31 4.97 0.07

...__......______..___.__.__...__...............___.__ .__.
.....__....______.................._............___.... ..__

STATION TOTAL AND
DATE TOTAL 8649.14 2576.10 6624.79

'

- _ - - - _ _ - .
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TABLE 6-7 ESTIMATED NUMBERS OF KEY AND ABUNDANT MACR 0 ZOOPLANKTON
ENTRAINED AT THE OYSTER CREEK NUCLEAR GENERATING

STATION. SEPTEMBER 1980 - AUGUST 1981(a)

Estimated 80 Percent f
'

Number Entrained Confidence Interval
6 6

Species and Life Stage (x 10 ) (x 10 )

Aequorea sp. 298.00 55.05
Class Pycnogonida 1,165.18 206.95
Subclass Ostracoda 6,703.28 1,533.79
Neomysis americana 41,723.01 7,988.90
Mysidopsis bigelowi 1,571.66 560.14
Leucon americanus 1,621.35 284.55
0xyurostylis smithi 1,091.09 180.53
Gammarus sp. 7,973.84 3,194.82
Stenothoe sp. 1,992.08 550.53
Ampetisca sp. 16,739.98 4,387.25
Jassa falcata 19,350.14 2,752.87
Corophium sp. 4,705.42 1,230.68
Corophium tuberculatum 75.93 32.70
Suborder Caprellidea 3,221.15 606.38
Crangon septemspinosa zoea 13,231.81 2,419.31
Crangon septemspinosa 453.71 126.87
callinectes spp. zoeae 3.56 5.81
Callinectes spp. megalopae 53.84 22.33
Neopanope texana sayi zoeae 5,459.07 1,385.31
Panopeus herbstii zoeae 2,046.57 845.57
Rhithropanopeus harrisii zoeae 257.84 94.84
Phylum Ctenophora 1,247.35 176.18

Total Entrained 139,696.74 12,757.80

(a) Estimates were based on data obtained from collections taken at the
condenser discharge, except for estimates of ctenophores which were
derived from collections at the condenser intake. .

.

__
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TABLE 6-8 RESULTS OF THE GEtiERAL LIllEAR MODEL FOR SELECTED MACR 0Z00 PLANKTON ENTRAINED AT THE
OYSTER CREEK flUCLEAR GENERATING STATION RELATIVE TO VARIOUS METEOROLOGICAL, WATER
CHEMISTRY, AND PLANT-0PERATIONAL PARAMETERS, SEPTEMBER 1975 - AUGUST 1981

2Species Season r Size Variable 1 Variable 2 Variable 3

Neomysis americana Fall 0.24 56 --

(night catch only) Spring 0.17 68 Sal inity

Summer 0.11 147 DO Ambient
Winter 0.50 55 Air temperature 00 Ambient

Callinectes sp. Fall 0.18 143 Total flow
megalopae

Callinectes sp. Sumner 0.11 356 Total flow Ambient

zoeae

Corophium tuberculatum Fall 0.09 110 --

(night catch only) Spring 0.11 126 Salinity

Summer 0.03 276 --

Winter 0.16 99 Salinity

Crangon septemspinosa Fall 0.23 106 Ambient Air temperature
adul ts and juveniles Spring 0.10 126 Delta-T Ambient

(night catch only) Summer 0.06 270 Air temperature Ambient
Winter 0.17 98 Delta-T D0

Crangon septenspinosa Fall 0.19 145 Air temperature Delta-T
zoeae Spring 0.17 162 Delta-T Ambient Delta-T

(night catch only) Summer 0.13 358 Ambient Salinity

Winter 0.26 160 Ambient

Note: Ambient = ambient water temperature
D0 = dissolved oxygen
Delta-T = discharge / intake water temperature



7. COMMERCIAL LANDINGS OF FINFISH AND SHELLFISH

Commercial landing data for Ocean and Atlantic counties, New Jersey, are
presented and discussed; landing data specific to Barnegat Bay are no
longer compiled by the National Marine Fishery Service. Twelve months of |
data are presented covering the period September 1980 through August |

1981.

7.1 RESULTS

Data for seven finfish species and two species of shellfish are presented
in Tables 7-1 and 7-2. The combined landings for both counties totaled
over 1.5 million kilograms valued at over 3.1 million dollars. Both
total landings and dollar value were greater in Ocean County. The Ocean
County landings were about 4.6 times and the dollar value was about 2.5 _

times greater than that of Atlantic County.

Summer flounder produced the greatest weight of any species in Ocean
County and the second highest dollar value. Bluefish yielded the next
greatest weight, but ranked only fourth in value. Weakfish ranked third
in both weight and value. Hard clan meats were fourth in weight but
first in dollar value at over a million dollars for the 12-month period.
Blue crab ranked fifth in both weight and value. In Atlantic County,

hard clan meats, blue crab, smner flounder, American eel, and winter
flounder ranked first through fifth, respectively, in both weight and
value.

7.2 DISCOsSION

In both Ocean and Atlantic counties, the landings were greater during
sumer and early fall months (Tables 7-1 and 7-2). This is a reflection
of decreased availability of most species in winter and spring, coupled
with a probable reduced fishing effort. In a very general way, seasonal
distributions of connercial catches were similar to those described for
Barnegat Bay trawl sampling (Chapter 3) for those species taken in any
nebers in the Technical Specifications program (i.e., blue crab, winter
flounder, smner flounder, and weakfish). However, the populations in
question were different; that sampled by the commercial effort was
largely composed of adults, whereas that sampled in the Technical
Specifications monitoring program was composed mostly of juveniles.

As already noted, commercial landings from Barnegat Bay are no longer
separately compiled. The Barnegat Bay catches are reported in the Ocean
County landings and, for some species, Ocean County data are partly or
entirely made up of Barnegat Bay catches. Swider (1978) and Hillman
(1977) reported Barnegat Bay percent contributions to the Ocean County
landings for the period September 1975 - August 1977: al ewi fe, 41-100
percent; American eel, 46-47 percent; winter flounder, 30-63 percent;
white perch, 98-100 percent; blue crab,100 percent; and hard clan meats,
30-36 percent. The Ocean County landings of bluefish, weakfish, and
smner flounder are from outside Barnegat Bay (Boyle 1979).
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Considering all commercial species together, total landed weights were
rather consistent from year to year (Table 7-3). The largest total was
produced during 1978-1979 (1.6 million kg) and the smallest (1.2 million
kg) in 1979-1980. Although total landings were relatively consistent
from year to year, some individual species exhibited significant year-to-
year fluctuations. The Ocean County bluefish landings increased
consistently from 156,497 kilograms in 1975-1976 to 245,935 kilograns in
1980-1981, for an average year-to-year increase of 9.6 percent. Summer
flounder landings decreased by 40 percent from 1976-1977 to 1979-1980,
but then increased again in 1980-1981. Weakfish landings fluctuated
dramatically with year-to-year totals two to three times as high (or low)
as the previous year. The highest landings of weakfish occurred in 1980-
1981. White perch dropped from 18,611 kilograms in 1975-1976 to 924
kilograms in 1980-1981, with an additional peak (16,507 kg) in 1978-1979.
Blue crab landings decreased from 1975-1976 to 1977-1978, then increased
to the largest yearly total of 161,766 kilograms in 1979-1980. Landings
decreased 24 percent in 1980-1981, but the catch of 122,223 kil ograms
represents the second highest annual total. Hard clam landings fluctu-
ated also, with the highest total in 1978-1979 and the lowest in 1979-
1980 (a threefold decrease). Landings in 1980-1981 increased slightly
over 1979-1980, but still represented the second lowest annual total.

Of those species taken commercially, the bluefish, winter flounder,
stamer flounder, weakfish, striped bass, and blue crab are key species

l designated in the Technical Specifications. Striped bass were not taken,

in sufficient numbers for comparison of OCNGS data with commercial land-l

ings.

For bluefish, there is no similarity between annual impingement estimates
and Ocean County commercial landings for the last six years:

Impingemegt Commercial Lgndings
(No. x 10 ) (ka x 10 )

1975-1976 14.1 1.6
1976-1977 3.9 1.8
1977-1978 3.7 2.1
1978-1979 9.7 2.3
1979-1980 2.4 2.3
1980-1981 9.2 2.5

As noted in Chapter 4, the period of bluefish vulnerability to impinge-
ment is from May to November (most before July), when young-of-the-year
bluefish are in the bay. The young bluefish soon grow to a size where
their swimning ability allows them to avoid the traveling screens. Thus,

i

| both the estimated numbers of bluefish inpinged and its consequent con-
tribution to overall mortality are quite low. Asstning reasonably equal
fishing effort from year to year, and similar size distributions among
the annual catches, the population of bluefish has steadily increased in
Ocean County waters over the last six years. This indicates that the
1evel of impingement cropping at GCNGS is not sufficient to retard the
maintenance of the bluefish stocks in the vicinity.

7-2

_ _ _ _ _ _ _ _ _ ______



_ ______________ ___ _______ _ ____ _-

The potential is greater for impingement and entrainment at 0CNGS to
affect populations of winter flounder in Barnegat Bay. This species
uses the bay as a spawning and nursery ground. The potential for
related effects on the commercial fishery is tempered by the fact that
the fishery for winter flounder in Ocean County is relatively minor
(Danila 1978).

For comparison, the 1975-1981 estimates of annual impingement, larval
entrainment, and commercial landing data for winter flounder are

Impingenegt Entrainmegt Commercigi
(No. x 10 ) (No. x 10 ) (kg x 10 )

1975-1976 8.9 2.1 32.7
1976-1977 18.6 13.9 21.7
1977-1978 27.6 4.1 30.1
1978-1979 148.4 6.6 20.8
1979-1980 16.1 0.0 20.3
1980-1981 48.0 2.7 28.9

Commercial landing data remained relatively stable, whereas the impinge-
ment and entrainment catches varied by several orders of magnitude.
Annual impingement estimates increased fron nearly 9,000 in 1975-1976 to
a peak of over 148,000 in 1978-1979. This increase was at least partly
due to the large year class produced in 1977, which is evident in the
1976-1977 entrainment data. Despite this large year-to-year variation in
apparent Barnegat Bay populations, the Ocean County commercial catch
remained relatively stable. It would appear that, within certain
(unknown) population-size bounds, the low-level fishery will produce
similar landings of winter flounder each year, unaffected by impingement
and entrainment cropping at OCNGS.

In all but one of the last six years, stanner flounder produced the
greatest landed weight of any species from Ocean County (Table 7-3).
However, the interaction of the species with OCNGS was slight. Entrain-
ment is not a factor because the species spawns outside Barnegat Bay in
the ocean. Impingement is low, ranging from an estimated 1,308 specimens
in 1978-1979 to 8,228 specimens in 1980-1981. Within the bay, sisnmer
flounder tend to congregate in the eastern portion, preferring the sandy j

'substrate (Metzger 1978b). Thus, there is little opportunity for inter-
action of this species with the OCNGS intake, and consequently the
population and conmercial catch are not affected.

Weakfish ranked third or fourth in Ocean County landings over the past
six years and were impinged in relatively noderate numbers:
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Impingemegt Commercigl
(No. x 10 ) (kg x 10 )

1975-1976 1.2 22.6
1976-1977 2.7 8.4
1977-1978 2.1 11.1
1978-1979 0.5 8.6
1979-1980 4.6 18.7
1980-1981 3.7 23.1

There is little correlation between thn commercial landings and the rate
of impingement of weakfish at OCNGS because the coastal commercial catch
is composed primarily of adults whereas impingement in the bay affects
primarily juveniles.

Because of the complex nature of their migration there is little possi-
bility of determining the effect of OCNGS impingement on the weakfish
stocks. There is some evidence that there may be two or three separate
spawning populations of weakfish along the Atlantic Coast, and further
that there may be recruitment from the southern to the northern spawning
populations (Johnson 1978). Such interaction would tend to mask any
localized cropping of juveniles such as that represented by impingement
at CCNGS.

The abundance of blue crabs in the OCNGS impingement catch and the Ocean
County commercial landings has fluctuated drastically from year to year:

Impingement Commercial
4 4(No. x 10 ) (kg x 10 )

1975-1976 5.6 7.3
1976-1977 0.2 2.8
1977-1978 1.2 1.4
1978-1979 0.3 4.3
1979-1980 0.3 16.2
1980-1981 1.8 12.2

There is a poor correspondence in year-to-year fluctuations between the
two data sets. Both drop from the first to the second study years, but
while the annual impingement estimates increase sixfold from the second
to third years, the commercial catch continued to drop during the third

,

i year, reaching its lowest level of 14,152 kilograns. Again, in the
i fourth and fifth years, impingement decreased to one-fourth the 1977-1978
: levels, but the commercial landings increased through the fourth and

fifth years, reaching the greatest landed weight in 1979-1980 (161,766
kg). Impingement increased by a factor of six in 1980-1981, but the
commercial catch decreased by 25 percent.

!

I The reasons for these seemingly unrelated fluctuations were addressed in
Chapter 4 (Impingement) and involved the perturbations of the severe
winter of 1976-1977 and the size distribution of blue crabs in Barnegat
Bay. The decrease in both impingement and commercial landings of crabs
from 1975-1976 to 1976-1977 was probably a result of extensive crab

!
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mortality caused by the severe winter of 1976-1977. From a trawl survey
in March 1977, Metzger (1978c) estimated 42,000 dead crabs in the bay and
suggested that this nunber was probably only a portion of those actually
killed during the winter. Most of those killed were young of <60-mm
carapace width. The fact that the young were most affected is reflected
in the impingenent and cannercial catch data for 1976-1977; although the
impingenent catch (mostly young) was reduced by 96 percent from 1975-
1976, the commercial landings (adults) only decreased by 61 percent. The
96 percent reduction of the impingement catch in 1976-1977 is also partly
the result of the shutdown of OCNGS from May to July.

\

In addition to the influence of the 1976-1977 winter mortality, the size
distribution of blue crabs in Barnegat Bay can be used to predict trends
in commercial catches. In Chapter 4, the mean weight per iepinged crab
was calculated for the six study years:

iwtPerCrab Commercial Lgndings
(g) (kg x 10 )

1975-1976 9.1 7.3
1976-1977 47.0 2.8
1977-1978 18.0 1.4
1978-1979 52.8 4.3
1979-1980 64.7 16.2
1980-1981 21.2 12.2

Assuming that the size distribution of impinged blue crabs is a reason-
able reflection of the size distribution of crabs throughout Barnegat
Bay, a relationship of size with commercial landings is noted. From
1977-1978 through 1979-1980, the commercial catch increased with increas-
ing size of crabs. In 1980-1981, the mean weight per crab dropped as did
the commercial catch.

It is evident that the success of the blue crab commercial fishery in
Ocean County (= Barnegat Bay) is dependent upon the availability of
larger crabs in the bay from year to year. Impingement catches, as
numbers of crabs, cannot predict commercial success because impingement
primarily affects the younger crabs.

There is, perhaps more than with any other species, greater potential
for impingenent and entrainment to affect commercial catches of blue crab
because they reside in the bay year-round and the entire Ocean County
commercial catch is taken from Barnegat Bay. The impingement of larger
crabs and entrainment of larval forms represent a cropping effect that
adds to the natural mortality of the species. However, survival of
impinged blue crabs is high, as noted in Chapter 4. Whatever the con-
tribution to overall blue crab nortality, it does not appear to control

the success of the commercial fishery. Since OCNGS has been operating
(and thus cropping blue crabs through impingement and entrainment), the
concercial catch of crabs from Barnegat Bay has increased by approxi-
mately an order of magnitude from 1977-1978 to 1980-1981.
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The foregoing discussion relates commercial catch data to OCNGS impinge-
ment and entrainment catches, as directed by the Environmental Technical
Specifications. This general analysis indicates that the effect of
impingenent ,and entrainment cropping of the various species cannot be
identified in the commercial landings data. Rathe the year-to-year
fluctuations in both impingement /entrainment and commercial fishing
success appear to be controlled by those factors that bring about natural
variation in the size of species populations.
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TABLE 7-1 TOTAL REPORTED COMMERCIAL LANDINGS (kg) AND VALUE OF FINFISH AND SHELLFISH TAKEN
FROM OCEAN COUNTY, NEW JERSEY, SEPTEMBER 1980 - AUGUST 1981

September October Novmber December January February March
Weight Value Weight Value Weight Value Weight Value Weight Value Weight Value Weight Value

Species (kg) ($) (kg) ($) (kg) (4) (kg) ($) (kg) (4) (kg) ($) (kg) ($)

Bluefish 0 0 0 0 29,790 11,91 374 239 148 66 0 0 0 0

American eel 652 1,14R 0 0 0 0 0 0 0 0 0 0 0 0

Winter flounder 0 0 2.327 753 2,309 1,769 351 125 427 311 2,368 1,527' 3,539 3,122

Sumner flounder 163,422 180,159 15,589 11,862 33,691 34,592 1,340 1,901 51,103 189,625 32,240 54,823 33,756 74,756

Weak fish 79,264 58.995 35,979 28,788 16,029 11,938 0 0 148 65 0 0 0 0

White perch 0 0 0 0 318 280 0 0 0 0 0 0 436 480

Striped bass 0 0 559 1,900 1,686 3,954 5 11 218 486 50 121 51 142

Blue crab 7,080 7,022 30,816 27,141 0 0 0 0 0 0 4,655 5,120 3,600 4,158

Itard clam (neats) 21,368 94,020 17,214 75,740 15,155 66,680 11,718 51,560 2,655 13,141 8,400 41,580 11,114 56,846

Total 271,786 102,484 98,978 13,788 54,699 47.713 52,496

.

Source: National Marine Fisherles Service

-
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TABLE 7-1 (EXTENDED)

April May June July August Total

Weight Value Weight Value Weight Value Weight Value Weight Value Weight Value

Species (kg) ($) (kg) ($) (kg) ($) (kg) ($) (kg) ($) (kg) (3)

Bluefish 23 12 16,742 14,517 25,600 20,788 70,434 59,296 102,824 68,383 245,935 174,882

American eel 1,895 5.212 3,782 5,824 1,830 2.415 1.418 1,872 2.832 3,115 12,409 19,586

Winter flounder 2.927 2,451 7.277 3,448 7,340 3,233 41 32 25 16 28,931 16,787

Summer flounder 8.102 16,513 10,800 20,521 15,752 28,468 9,124 18,722 42,703 85,857 417,622 717,799

Weakfish 6,205 6,401 12,590 12,055 36,589 19,138 10.181 15,628 34,161 55,641 231,146 208,649

White perch 170 18/ 0 0 0 0 0 0 0 0 924 947

Striped bass 1,124 2,742 59 172 61 135 0 0 0 0 3,813 9,663

Blue crab 0 0 0 0 9,818 7,020 27,509 19,669 38,745 27,703 122,223 97,833

liard claa (neats) 21,732 109,963 19,681 97.425 27,491 128,520 31.964 140,640 30,782 143,905 219,274 1,020,020

42,178 70,931 124,481 150,671 252,072 1,282,277 2,266,166
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TABLE 7-2 TOTAL REPORTED COMMERCI AL LANDINGS (kg) AND VALUE OF FINFISH AND SilELLFISH TAKEN
FROM ATLANTIC COUNTY, NEW JERSEY, SEPTEMBER 1980 - AUGUST 1981

September October November Decenber January F ebruary March
Weight Value Weight Value Weight Value Weight Value Weight Value Weight Value Weight Value

Species (kg) ($) (kg) ($) (kg) (4) (kg) (4) (kg) ($) (kg) ($) (kg) ($)

Bluefish 267 65 0 0 0 0 0 0 0 0 0 0 0 0

American eel 209 368 0 0 0 0 0 0 0 0 0 0 0 0

Winter flounder 0 0 0 0 1,500 1,155 0 0 0 0 0 0 2,54 5 2,240

Sununer flounder 31.035 32,284 281 390 0 0 0 0 0 0 0 0 0 0

Weak fish 4,718 2,594 0 0 0 0 0 0 0 0 0 0 0 0 j

White perch 0 0 0 0 182 160 0 0 0 0 0 0 500 650

|Striped bass 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Blue crab 7,818 6,450 3,582 2,955 0 0 0 0 0 0 9.564 10,520 3,927 4,536

Hard clan (meats) 20,996 92,380 12,646 55,640 13,082 57,560 8,709 38,320 4,586 22,703 7,395 36,608 10,677 54,614

Total 65,043 16,509 14,764 8,709 4,586 16,959 17,649

Source: National Hartne Fisherles Service

|
|
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TABLE 7-2 (EXTENDED)

April May June July August Total

height Value Weight Value Weight Value Weight Value Weight Value Weight Value

Species (kg) (4) (kg) (4) _ (kg) j$1 (kg) Ji (kg) ($). . (kg) ($)

Bluefish 0 0 0 0 0 0 0 0 0 0 267 65

American eel 682 -1,875 1,636 2,520 1,568 2,070 713 1,020 1,791 1,773 6,659 9,626

Winter flounder 1,682 1,480 0 0 0 0 0 0 0 0 5,727 4,875

Swiner floumier 0 0 0 0 0 0 0 0 0 0 31,316 32,674
1

|

Weak fish 0 0 0 0 0 0 0 0 0 0 4,718 2,594

White perch 277 305 0 0 0 0 0 0 0 0 959 1,015

Striped bass 0 0 0 0 0 0 0 0 0 0 0 0

Blue crab 0 0 0 0 6,545 4,680 10,909 7,800 13.091 9,360 55,436 46,301

Hard clam (meats) 22,086 111,757 13.418 66,420 19,091 82,250 20,873 91,480 19,832 92,714 173,391 809,806

24,727 15,054 27,204 32,555 34,714 278,473 906,956

|

|
|

|
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TABLE 7-3 OCEAN COUNTY COMMERCIAL LANDINGS (kg) FOR THE PERIOD SEPTEMBER 1975 THROUGH AUGUST 1981
(September of each year through August of the next year is the annual reporting period)

Species 1975-1976 1976-1977 1977-1978 1978-1979 1979-1980 1980-1981

Alewife 1,333 1,000 0 0 0--

Bluefish 156,497 175,142 209,513 228,705 232,275 245,935
American eel 28,715 22,237 15,868 45,450 10,378 12,409
Winter flounder 32,650 21,719 30,122 23,490 20,269 28,931
Summer flounder 577,103 628,764 611,079 566,724 381,351 417,622
Weakfish 226,388 83,640 111,470 85,943 187,398 231,146
White perch 18,611 4,392 4,914 16,507 1,312 924
Striped bass -- -- -- -- 4,363 3,813
Blue crab 73,174 28,437 14,152 62,077 161,766 122,223
Hard clam (meats) 374,105 298,482 228,396 598,111 190,692 219,274

Total s 1,488,576 1,263,813 1,225,514 1,627,007 1,189,692 1,282,277

Source: National Marine Fisheries Service.
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TABLE A-1 FISHES AND REPTILES ENC 0UNTERED DURING SEINE,
TRAWL, IMPINGEMENT, AND ENTRAIMENT SAMPLING,
SEPTEMBER 1980 - AUGUST 1981

Scientific Name Common Name

Dasyatis sayi Bluntnose stingray
Anguilla rostrata American eel
Conger oceanicus Conger eel
Myrophis punctatus Speck 1ed wom eel
Alosa aestivalis Blueback herring
Alosa pseudoharengus Al ewife
Ilosa sapidissima American shad
. Brevoortia tyrannus Atlantic menhaden
Clupea h harengus Atlantic herring
Dorosoma cepedianum Gizzard shad
Etrumeus teres Round herring
Anchoa hepsetus Striped anchovy
Anchoa mitchilTi Bay anchovy
Umbra pygmaea Eastern mudminnow
Tynodus foetens Inshore lizardfish
Notemigonus cyrsoleucas Golden shiner
Aphredaderus sayanus Pirate perch
Opsanus tau Oyster toadfish
Gadidae (family) Codfishes
Merluccius bilinearis Silver hake
Pollachius virens Pollack
Urophycis'chuss Red hake
Uropnycis regius Spotted hake
Rissola marginata Striped cusk-eel
Hyporhamphus unifasciatus Halfbeak
Strongylura marina Atlantic needlefish
Tylosurus acus Agujon
Cyprinodon variegatus Sheepshead minnow
Fundulus diaphanus Banded killifish
Fundulus heteroclitus Mummichog
Fundulus majalis Striped killifish
Lucania parva Rainwater killifish
Membras martinica Rough silverside
Menidia beryllina Tidewater silverside
Menidia menidia Atl antic silverside
Apeltes quadracus Fourspine stickleback
Gasterosteus aculeatus Threespine stickleback
Fistularia tabacariar Bluespotted cornetfish
Hippocampus erectus Lined seahorse

Northern pipefishSyngnathus fuscus <

,

,Morone americana, White perch
Centropristis striata Black sea bass
Enneacanthus obesus Banded sunfish
Le)omis gibbosus Pumpkinseed
Etieostoma fusiforme Swamp darter
Pomatomus saltatrix Bluefish
Rachycentron canadum- Cobia

___-_-



TABLE A-1 (CONT.)
_

Scientific Name Common Name

Alectis crinitus African pompano
Caranx crysos Blue runner
Caranx hipoos Crevalle jack
Decapterus punctatus Round scad
Selene vomer Lookdown
Trachinotus falcatus Pernit
Lutjanus griseus Gray snapper
Stenotomus chrysops Scup
Bairdiella chrysura Silver perch
Cynoscion regalis Weakfish

~

Leiostomus xanthurus Spot
Menticirrhu_s_ saxatilis Northern kingfish
Chaetodipterus faber At1 antic spadefish
Chaetodon ocellatus Spotfin butterflyfish
Tautoga onitis Tautog
lautogolabrus adspersus Cunner
Mugil cephalus Striped mullet
Mugil curema White nullet
Sphyraena borealis Northern sennet
Astroscopus guttatus Northern stargazer
Chasmodes bosquianus Striped blenny
Anmodytes americanus American sand lance
Gobiosoma bosc1 Naked goby
Peprilus triacanthus Butterfish
Scorpaena plumieri Spotted scorpionfish
Prionotus carolihus Northern searobin
Prionotus evolans Striped searobin
Myoxocephalus aenaeus Grubby
Etropus microstomus Smallmouth flounder
Para fEhthys dentatus Summer flounder
Paralichthys oblongus Fourspot flounder
Scophthalmus aquosus Windowpane
Pseudopleuronectes americanus Winter flounder
Trinectes maculatus Hogchoker
Aluterus schoepfi Orange filefish
Monacanthus hispidus Planehead filefish
Lactophrys trigonus Trunkfish

;

: Lactophrys triqueter Smooth trunkfish
! Sphoeroides maculatus Northern puffer

Chilomycterus schoepfi Striped burrfish
Malaclemys terrapin * Diamondback terrapin
Chelydra serpentina * Snapping turtle

|

* Subphylun vertebrata.
|

|

|
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TABLE B-1 MACR 0 INVERTEBRATES ENC 0UNTERED DURING SEINE, TRAWL, AND
IMPINGEMENT SAMPLING, SEPTEMBER 1980 - AUGUST 1981

Scientific Name Common Name

Cl ass Scyphozoa True jellyfishes
Cl ass Anthozoa Corals and sea anenones
Phyl un Nemertea Ribbon woms

Polinices duplicatus Moon snail
Busycon canaliculatum Channel whelk
Busycon carica Knobbed whelk
Lolliguncula brevis Squid
Limulus po]phemus Horseshue crab
Squilla empusa Mantis shrimp
Penaeus aztecus Brown shrimp
Palaemonetes intemedius Grass shrimp
Palaemonetes pugio Grass shrimp
Palaemonetes vulgaris Grass shrimp
H1 ppolyte sp. Caridean shrimp
Crangon septemspinosa Sand shrimp
Upogebia affinis Mud shrimp
Homarus americanus Lobster
Figurus longicarpus Long-amed hennit crab
Portunus gibbesii Portunid crab
Portunus spinimanus Portunid crab
callinectes sapidus Blue crab
Callinectes similis Lesser blue crab
Ovalipes ocellatus Lady crab
Carcinus maenas Green crab
Cancer irroratus Rock crab

Family Xanthidae Mud crabs
Neopanope texana sayi Mud crab
Pano)eus herbstii Mud crab
Rhit,1ropanopeus harrisii Mud creb
Libinia dubia Spider (.rab

Cl ass Asteroidea Starfi sh
Cl ass Holothuroidea Sea cucunbers

_ _ _ _ - _ _ _
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1

APPENDIX C: 0TTER TRAWL DATA

Appendix C is arranged by sampling date. The catch data are expressed
as total specimens captured in two trawl hauls at each station (NUMBER
INDIVS) and percent composition (PCT COMP). The sampling stations are'

identified by the first three letters of the station code: CDC = Cedar
Creek, FKR = Forked River, DBC = Double Creek, and OYC = Oyster Creek.
The last letter of the station code denotes day samples (D) or night
samples (N). The last (righthand) column in each data table contains

1 the combined totals for all stations.

f
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APPENDIX D: 45.7-m SEINE DATA

Appendix 0 is arranged by sampling date. The catch data are expressed
as total specimens captured in two seine hauls at each station (NUMBER
INDIVS) and percent composition (PCT COMP). The sampling stations are
identified by the first three letters of the station code: CDC = Cedar
Creek, FKR = Forked River, DRC = Double Creek, and OYC = Oyster Creek.
The last letter of the station code denotes day samples (D) or night
samples (N). The last (righthand) column in each data table contains
the combined totals for all stations.
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APPENDIX E: 12.2-m SEINE DATA

Appendix E is arranged by sampling date. The catch data are expressed
as total specimens captured in two seine hauls at each station (NUMBER
INDIVS) and percent composition (PCT COMP). The sampling stations are
identified by the first three letters of the station code: CDC = Cedar
Creek, FKR = Forked River, DBC = Double Creek, and OYC = Oyster Creek.
The last letter of the station code denotes day samples (D) or night

i samples (N). The last (righthand) colunn in each data table contains
the combined totals for all stations.
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APPENDIX F: ICHTHYOPLANKTON ENTRAINMENT DATA

The catch data are expressed
Appendix F is arranged by sampling date. 3 (NUMBER INDIVS) and percentas the mean number of organisms per 100 m
composition (PCT COMP). The last (right-hand) column in each table
contains the mean densities of intake and discharge samples. Sampl ing
station designations are:

;

DSN1, 2, 3, and 4 = discharge night samples
DSD1,' 2, 3, and 4 = discharge day sampl es
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0YSTERCR GEAR.36 BONG 22 SEP 90

STATION
*

0503 DSD4
...................................= ......................= - .....................................................

SPECIES MMBER PCT NLMBER PCT MMBER PCT
thoIVS COMP INDIVS COMP TOTAL CO@

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

ANCH0A MITEHILLI LAR 16.60100.00 0.00 0.00 9.85 29.69
GOBIIDAE LAR 0.00 0.00 .0.00 0.00 2.36 7.04

LABRIDAE EGG 0.00 0.00 0.00 0.00 15.10 45.4C
SVf0NATHUS FUSCUS JUV 0.00 0.00 0.00 0.00 4.54 13.66
ANCHOA MITCHILLI JUV 0.00 0.00 0.00 0.00 0.96 2.88
BREV00RTIA TYRAMNUS LAR 0.00 0.00 0.00 0.00 0.40 1.19

--==..............................................................
. . .. . .......................................-

DATE TOTAL 16.60 0.00 33.20
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OYSTERCR GEAR.3680NG 29 SEP 80

5TATION

INNI INN 2 D5N1 DSN2 ,

... ............. ..............................................................................................................
SPECIES. NLMBER PCT MMBER PCT RMBER PCT MLMBER PCT NLMBER PC T

INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP
................__.............. ...........___........................--- -- - ........................... ...................

ANCH04 MITCHILLI JUV 15.50100.00 73.80100.00 0.00 0.00 0.00 0.00 22.33100.00
................... ..... ..........___..................- .....__............................ ................_ __- -

-

STATION TOTAL AND
DATE total 15.50 73.80 0.00 0.00 22.33
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r

OYSTERCR GEAR.36 BONG 13 OCT 80

STATION
INNI INN 2 DSNI .DSN2

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

SPEClES NtM8ER PCT NLMBER PCT IRMBER PCT NtMBER PCT NtMBER PCT
INDIVS COMP INDIVS COMP INDIVS COW IMDIVS Cow TOTAL COMP

___=............................-- _ ______ _=............._ _ __ _ __ _........... ___ ____ ____ .....
_

__

UNIDENTIFIED EGG 11.60100.00 56.30 74.97 20.40100.00 80.10100.00 42.10 89.96
SYNGNATHUS FUSCUS JUV 0.00 0.00 9.40 12.52 0.00 0.00 0.00 0.00 2.35 5.02
PARALICHTHYS DENTATU EGG 0.00 0.00 9.40 12.52 0.00 0.00 0.00 0.00 2.35 5.02

.. . _=== .......................................- - _ _ _...............,==_ ___=.............................

DATE TOTAL 11.60 75.10 20.40 80.10 46.80
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OVSTERCR GEAR-36 BONG 23 DEC 80

STATION
IND4 DSHI DSN2 DSN3 DSN4 DSDI DSD2

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

SPECIES MMBER PCI MMBER PCT NLMBER PCT MMBER PCT NLMBER PCT MMBER PCT EMBER PCT
INDIVS COW INDIVS COW INDIVS COW INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP

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

AMODYTES AMERICANUS LAR 0.00 0.00 15.20 66.67 10.30100.00 48.30100.00 19.40100.00 30.10100.00 28.20100s00

APELTES QUADRACUS ADULT 0.00 0.00 7.60 33.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

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

STATION TOTAL AND
DATE TOTAL 0.00 22.80 10.30 48.30 19.40 30.10 28.20

.

*

i



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

OVSTERCR MAR.36 BONG 23 DEC 80

5TATION
DSD3 DSD4

....................==- =_-- _ __ - ......................==== _ _............=--_=---- -_......-- -- -............
SPECIES MMBER PCT MMBER PCT MMBER PCT

INDIVS COMP INDIVS COMP TOTAL COMP
.=== - --_-_...............................................,__ __,,,.. . .,,,,.,,,,,,,,,,,, ,,,,,,,,,____ _ ,,,,,,, ,_

AMMODYTES AMERICANUS LAR 33.90100.00 7.80100.00 19.04 97.57
APEl.TES QUADRACUS ADULT 0.00 0.00 0.00 0.00 0.47 2.43
............................................__ __ _===... __ __ . . . ..., __ _ ___ _____ _ _ ___ _______ __,,_,,_,

STATION TOTAL AND
_

DAIE TOTAL 33.90 7.80 19.51

i
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e
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0YSTERCR GEAR.36 BONG .7 DEC 80

STATION
INNI INN 2 DSNI DSN2

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

SPECIES MMBER PCT' MlMEER PCT MlMBER PCT NtMBER PC T MlMBER PCT
INDIVS COMP INDIVS COMP INDIVS COPF INDIVS COMP TOTAL COMP

....................................................-___-_____ --- ___ --- -....................................................

AMMODYTES AMERICANUS LAR 34.10100.00 32.10100.00 19.20100.00 49.80100.00 33.95100.00
.............................................- --=== _=--== ===.................._ _-- .---- - ................

STATION TOTAL AND
DATE TOTAL 34.10 32.70 19.20 49.80 33.95
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OVSTERCR GEAR.36 BONG 13 JAN 81

STATION
DSN1 DSN2

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

' - SPECIES M BER PCT NLM8ER PCT MMBER PCT
INDIVS C0pp INDIVS C0pF TOTAL Cape '

.........................._.....................................................................................................

MMDDYTES AMERICANUS LAR 69.20100.00 53.00100.00 61.10100.00
. . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . _ _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - ..............................................

STATION TOTAL AND
DATE TOTAL 69.20 53.00 61.10
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OYSTERCR GEAR-36 BONG 20 JAN 81

STATION
IND4 DSMI DSN2 DSN3 DSN4 DSDI DSD2

.......................................................................................................... .....................
. SPECIES NLMBER PC T MMBER PCT MMBER PCT MMBER PCT MMBER PCT NMBt R PCI MIMBER PCT

INDIVS COMP INDIVS COW INDIVS COPF INDIVS COPF INDIVS COMP INDIVS COMP INDIVS COPF
...................................................................................n......=_- - _= .-- _ _ __- ...

PSEUDOPLEURONEC AMER EGG 0.00 0.00 0.00 0.00 11.20 8.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AMMODYTES AMERICANUS LAR 15.00100.00 34.60100.00 123.00 91.65 156.10100.00 66.50100.00 74.00100.00 84.80100.00
................................................................................................................................

STATION TOTAL AND
DATE TOTAL 15.00 34.60 134.20 156.10 66.50 74.00 84.80
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OYSTERCR GEAR.3680NG 20 JAN 81

STATION
DSD3 DSD4

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

SPECIES NtMBER PCT NtMBER PCT NUMBER PCT
IM)lVS COMP INDIVS C0@ TOTAL COMP

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

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

PSEUD 0PLEURONEC AMER EGG 0.00 0.00 0.00 0.00 0.70 1 10
AlW0DYTES AMERICANUS LAR 19.40100.00 45.50100.00 63.16 98.90

_ ________,_____, -_ --_ _.................___............=,_ ___ _____________________..............._......... .....__

STATION TOTAL AND
DATE TOTAL 19.40 45.50 63.86

.
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OYSTERCR GEAR.36 BONG 9 FEB 81

STATION
INN 1 INN 2 DSN1 DSN2

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

SPECIES NtMBER PC T MlMBER PCT MMBER PCT NtMBER PCT NMBER PCT
INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

......_.............................................................................................__..........................
i

PSEUDOPLEURONEC AMER EGG 77.00100.00 288.50 85.71 101.40 62.48 52.20 83.39 129.77 81.30
ANMODYTES AMERICANUS LAR 0.00 0.00 48.10 14.29 60.90 37.52 10.40 16.61 29.85 18.70
............................... ................................................................................................

STATION TOTAL AND
DATE TOTAL 77.00 336.60 162.30 62.60 159.63
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OYSTERCR GEAR.3680NG 18 FEB 81

STATIDM
D503 DSD4

.....................................................................______---- =.._____-- .................................

SPECIES NugBER PCT NUMBER PCT NUNBER PCT i,

4 INDIVS COMP INDIVS COMP TOTAL COMP +

............- = ==___ ..........................................................................................................

PSEUD 0PLEURDNEC AMER EGG 112.80 64.98 209.50 76.49 1400.03 93.87
UNIDENilFIED EGG 0.00 0.00 0.00 0.00 1.38 0.09,

AMMODYTES AMERICAMUS LAR 17.40 10.02 16.10 5.88 42.19 2.83,

PSEUDOPLEURONEC AMEP LAR 43.40 25.00 48.30 17.63 44.68 3.00
ANGUILLA ROSTRATA GLASS 0.00 0.00 0.00 0.00 2.02 0.14
MYOX0CEPHALUS AENAEU LAR 0.00 0.00 0.00 0.00 1.20 0.08

ShkhibN hbhkL kkb
DATE TOTAL 173.60 273.90 1491.49

.
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!
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- - _ _ _ . __

OYSTERCR C4AR.3680NG 23 FEB 81

5TATION
INN 1 1NN2 DSMI DSN2

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

SPECIES NtMBER PCT MlMPER PCT MLMBER PCT NtMBER PCT NtMBER PCT

INDIVS COMP IN0lVS COMP INDIVS CON INDIVS COW TOTAL CON
__.................................................................................._...........................................

I
! PSEUOOPLEURONEC AMER EGG 67.10 38.47 55.50 30.02 107.30 56.27 124.50 55.56 68.60 45.78

| UNIDEMilFIED EGG 13.40 7.68 0.00 0.00 0.00 0.00 0.00 0.00 3.35 1.73
' AMMDDYTES AMERICANUS LAR 67.10 38.47 37.00 20.01 0.00 0.00 49.80 22.22 38.47 19.88

PSEUD 0PLEURONEC AMER LAR 13.40 7.68 92.40 49.97 83.40 43.73 49.80 22.22 59.75 30.87
AMGUILLA ROSTRATA GLASS 13.40 7.68 0.00 0.00 0.00 0.00 0.00 0.00 3.35 1.73

.. .. . .....____.................. ............................._.......... .........................................

DATE TOTAL 174.40 184.90 190.70 224.10 193.52

i.



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

,

OYSTERCR GEAR-3680NG 2 MAR 81

STATION

INNI INM2 D$N1 DSN2
..........................====-- ---- _................- -- __-- ..-- __ ..................-- ........_

SPECIES NLMBER PC T M 8ER PCT MlMBER PCT M BER PCT MlMBER PCT
INDIVS COMP INDIVS COMP INDIVS COMP INDIVS Cape TOTAL COMP

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

PSEUD 0PLEURONEC AMER EGG 16.20 11.76 0.00 0.00 10.20 4.54 8.30 2.85 8.68 3.07
UNIDENTIFIED EGG 0.00 0.00 8.60 1.81 10.20 4.54 0.00 0.00 4.70 1.67
AMMODYTES AMERICANUS LAR 0.00 0.00 103.70 21.82 10.20 4.54 49.90 17.14 40.95 14.51
PSEUDOPLEURONEC AMER LAR 113.40 82.35 363.00 76.37 183.70 81.83 224.70 77.16 221.20 78.39
ANGUILLA ROSIPATA GLASS 8.10 5.88 0.00 0.00 10.20 4.54 8.30 2.85 6.65 2.36

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

STATION TOTAL AND
DATE TOTAL 137.70 475.30 224.50 291.20 282.18

i
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OYSTERCR GEAR.3680NG 9 MAR 81

5 TAT!ON '

INNI INN 2 DSMI DSN2

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

SPICIES NtMBER PCT MlMBER PCT NLMBER PCT MlMBER PCT NLM8ER PCT

INDIVS COMP INDIVS C(NP INDIVS COMP INDIVS CO@ TOTAL CON
_

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

AMMODYTES AMERICANUS LAR 43.20 19.99 29.40 12.51 52.40 25.02 36.30 19.07 40.33 18.96

PSEUD 0PLEURONEC AMER LAR 129.70 60.02 195.80 83.32 148.30 70.82 154.10 80.93 156.98 73.79

ANGUILLA ROSTRATA GLASS 32.40 14.99 0.80 4.17 8.70 4.15 0.00 0.00 12.73 5.98
MYOX0CEPflALUS AENAEU LAR 10.80 5.00 0.00 0.00 0.00 0.00 0.00 0.00 2.70 1.27

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

STATION TOTAL AhD
DATE TOTAL 216.10 235.00 209.40 190.40 212.72

,

F " - - - - _ - - - - _ _ _ _ _ _ _ _ , .
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OYSTERCR GEAR.3680fC 6 APR 81

'

STAT 10tl
INNI INN 2 DSNI DSN2

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

SPECIES NWBER PCT MMBER PCT NLMBER PCT NUMBER PCT NtMBER PCT

INDIVS COMF INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COPP
-- . ........... ..__.....-- ---===........._

__
=====--_.. .__ ............_...__.....______.....__......== -- -- --

AMMODYTES AMERICANUS LAR 160.00 82.35 134.90 78.94 67.10 62.53 112.60 64.75 118.65 73.42

PSEUD 0PLEURONEC AMER LAR 0.00 0.00 27.00 15.80 13.40 12.49 10.20 5.87 12.65 7.83
SCOPHTHAIMUS A0005US EGG 0.00 0.00 0.00 0.00 26.80 24.98 0.00 0.00 6.70 4.15
ANGUILLA ROSIRATA GLASS 0.00 0.00 0.00 0.00 0.00 0.00 40.90 23.52 10.23 6.33
MYOX0CEPHALUS AENAEU LAR 34.30 17.65 9.00 5.27 0.00 0.00 10.20 5.87 13.38 8.28^

STkhibf7TbhkLkNb:

DATE TOTAL 194.30 170.90 107.30 173.90 161.60

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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OYSTERCR GEAR.3680NG 20 APR 81

STATION

f
DSD3 DSD4

...._............._..............___............_................._..........=_ ___=_ _.........................._... ..........
j

SPECIES NtM8ER PCI NtMBER PCT NtMBER PCT
INDIVS COMP INDIVS C(MP TOTAL COMP

.._........._........_._.............._............__........_........ ...._
_____ ___ _ _ __ ._--___ _ __._==_ ___=..

_

_

UNIDENilFIED EGG 140.50 35.30 113.00 33.34 35.35 14.21
A>MODYTES AMERICANUS LAR 93.60 23.52 90.30 26.65 100.88 40.55
PSEUD 0PLEURONEC AMER LAR 39.00 9.80 15.00 4.43 16.32 6.5'

LABRIDAE EGG 39.00 9.80 67.80 20.01 34.94 14.05
ATHERINIDAE LAR 0.00 0.00 0.00 0.00 1.00 0.40
SCOPHTHALMUS A0005US EGG 85.90 21.58 52.80 15.58 56.42 22.68
ANGUILLA ROSTRATA GLASS 0.00 0.00 0.00 0.00 1.11 0.44
SCOPHTHALMUS AQU0 SUS LAR 0.00 0.00 0.00 0.00 2.75 1.11
.._......................_......__ ........_.............____-

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

STATION TOTAL AND
DATE TOTAL 398.00 338.90 248.77

,

e

- - - " - - - - ^ - - - . _ _ - _ _ _ _ _ _ ,,



e e e
e e
e 0 0
$ e e
e I e
t I i

0 9 e
O | 3 |

6
9
9
e
s

i e
s 0
0 9
0 e
0 0

i' s e
~ t s e
to e e e

s 0 0

m 8 0 e
G G I I

aC e e 1

0 0
N 8 0 ,

N i' e
l- a

3 er N @ m M Nli > 0
@ @ C. 681 N. m.y e . .

Gy M m N m g) s-e i

eet m er i

l'
8m c m N cD O C n C

m. m. N. m. e. N. en.'w i

4D i

m o m sn N oe ws i

' O .i Nm f9 CD
' W e

e
8 e. i

e 1

e woowCC i
a t=

c. c. c. e. o. m.eu
gCCmCCEAU i

k!. = u, $ i

M e ooCoCC i. O
Q

0e
e c. o. o. m. o. gy it0wp

e.e . o
I S 4 a== g C et Q @ o e
e Ea w f9 i cD
0 a= s
e e
e e
H e

C ii e WCermmC i

E ii D= 0
cD. C. m. N. N. C.

i

O ii u e
e i gT. u 8 N O N sn w oW m ' s er I'5 *=s
f*t E i e

e n/l i g (M I CCOCCC i O
W C. w. m. N. C. v.E O |w> e

aC i CD =.= 4 .

' 3 G. e N C N nn e C mW
C I v f9 m e' I =s. = s

B

e
e

cL e W CO O O @ C i

0 0- g e e. er. C. W. CP.t C.euo e
8 d5. u e wNQNwQ i

e i

E . = v, e eeeeoo. e
*= 4w> e

N. a=e C. er. N. C. m.9
o cr.a - e . e
8 C e W c0 C er W C e w
I E B .* Nm 0 W
I == 8 8
s I e
0 e e
8 0 8
8 0 MNOCCC e
0W 1

m. m. C. O. C. C.
0

eu i i

e EE. u WMcCCC i
m e -. een its i

E I
E- e E q/t OOOOCC i O

Iw> i
eertC m C C @
w res o. e. c. o. ' co.

i

8 CD - . . i

I roe
a5E I m v9 gr e
e E == 0

N 8 e
W 4 8 l

E B e n
w I e 'i
8"" e 0 KE C

i|
|

M e I aiC aC C l

> B B JJ w n

C e 0 e
e 9 4/1 E E/l 0
t p w gQ>
0 0 E eZQ
s e og o 0 eg >
0 5 CU e
0 0 c-v Ia

E eM e wgw I aC
Q 0 w I t ,a Z t/t IW
- e == 9 C E O Q M had e C.=* eQ 0 had % 5 4 == Bb
eC 8 6ea 8 == 3w U $W I Ch 8 La. 4/5 W t.sd 8E
t/l i M I - ned 1.aJ & 80

0 0 >> A 9 ==
4 0 E >= 0W
e 1 Led ,.m=g e aC
e t C 3K&g 9 W LeJ
8 e ** Les CD C - 9 t/) W
G e E 4/1 aC w > e aC

3 4 CL 6 V1 C C



- . . _ .

I

i

.

0YSTERCR GEAR.36 BONG 6 MAY 81

STATION
INN 2 DSNI DSN2

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

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

SPECIES HIMBER PCT NtMBER PCT NtMBER PCT NtMBER PCT
INDIVS COMP INDIVS CON INDIVS CON TOTAL COMP

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

ANCH0A M1TCHILLI EGG 0.00' O.00 14.40 7.70 0.00 0.00 4.80 2.67
UNIDENTIFIED EGG 0.00 0.00 14.40 7.70 7.60 4.00 7.33 4.07
LABRIDAE EGG 153.60 94.12 129.40 69.20 144.50 76.01 142.50 79.12

ATHERINIDAE LAR 9.60 5.88 7.20 3.85 0.00 0.00 5.60 3.11
SCOPHTHAIMUS AQU0Sil5 EGG 0.00 0.00 14.40 7.70 38.00 19.99 17.47 9.70
SCOPHTHALMUS AQU0 SUS LAR 0.00 0.00 7.20 3.85 0.00 0.00 2.40 1.33

- __..............____... ...... ............................---....____........._ ._-_____...... .....-=_ --

STATION TOTAL AND
DATE TOTAL 163.20 187.00 190.10 180.10
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OYSTERCR GEAR.3680NG 1 JUN 81

STAT!ON

INNI INN 2 OSN1 OSN2
___.......__.........__.............. ........ - _.-=.. ......................._ ___ .-- ==-_ _ __--==.... ................

SPECIES MMBER PCT MMBER PCT NtMBER PCT mMBER PCT RMBER PCT
INDIVS COPP INDIVS CW INDIVS C0ff INDIVS COM? TOTAL CapF

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

ANCH0A MITCHILLI EGG 10408.60 80.94 5488.60 76.37 4341.40 76.83 7403.50 81.17 6910.52 79.39
ANCHOA MITCHILLI LAR 424.00 3.30 831.10 11.56 272.80 4.83 509.40 5.59 509.33 5.85
UNIDENTIFIED EGG 986.90 7.67 255.70 3.56 280.60 4.97 271.20 2.97 448.60 5.15
GOBIIDAE LAR 0.00 0.00 9.10 0.13 0.00 0.00 0.00 0.00 2.28 0.03
LABRIDAE EGG 123.40 0.96 0.00 0.00 31.20 0.55 65.70 0.72 55.08 0.63
SYNGNATHUS FUSCUS JUV 7.70 0.06 146.10 2.03 54.60 0.97 65.80 0.72 68.55 0.79
ATHERINIDAE LAR 123.30 0.96 246.70 3.43 233.90 4.14 304.00 3.33 226.98 2.61
TRINECTES MACULATUS EGG 616 80 4.80 82.20 1.14 249.40 4.41 262.90 2.88 302.83 3.48
BREV00RTIA TYRANm15 EGG 154.20 1.20 109.60 1.52 187.10 3.31 197.20 2.16 162.02 1.86
MENIDIA MENIDIA JUV 0.00 .0.00 9.10 0.13 0.00 0.00 0.00 0.00 2.28 0.03
SPHOEROIDES MACULATU LAR 15.40 0.12 9.10 0.13 0.00 0.00 24.70 0.27 12.30 0.14
SCOPHTHAtmjS AQU0 SUS LAR 0.00 0.00 0.00 0.00 0.00 0.00 16.40 0.18 4.10 0.05
......................_...........____..___...................-- - __ -______.................. ..................___ .......

STATION TOTAL AND
DATE' TOTAL 12860.30 7187.30 5651.00 9120.80 8704.85

.
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0YSTERCR GEAR.3680NG 15 JUN 81

STATION,

DSD4
. . . . . . . . . . . . . . . . . . . . - - . . . . . . . . . . - - . . . . . . . . - . . - - . . . . . . . . . . . . . . - . . - - . - . . . . . . . . . . . . . . - __ .--....-............................

SPECIES NtMBER PCT NLMBER PCT
INDIVS COMP TOTAL C(NP

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

! ANCH0A MITCHILLI EGG 921.20 84.14 1514.75 81.61
ANCif0A MITCHILLI LAR 86.80 7.93 97.72 5.26
UNIDENTIFIED EGG 13.40 1.22 25.30 1.36
GOBilDAE LAR 40.10 3.66 130.36 7.02
LABRIDAE EGG 26.70 2.44 14.62 0.79
SYNGMATHUS FUSCUS JUV 6.70 0.61 37.83 2.04
ATHERINIDAE LAR 0.00 0.00 5.31 0.29
TRINECTES MACULATUS EGG 0.00 0.00 1.61 0.09
MENIDIA MENIDIA JUV 0.00 0.00 8.21 0.44
GOBIIDAE JUV 0.00 0.00 17.38 0.94
BLENNIIDAE LAR 0.00 0.00 1.02 0.06

i HIPP0 CAMPUS ERECTUS JUV 0.00 0.00 0.52 0.03
STRONGYLURA MARINA LAR 0.00 0.00 0.93 0.05
CHASMODES BOSQUIANUS JUV 0.00 0.00 0.52 0.03
...................................................................---...-......-.-..----.------.- ---.......................

! STATION TOTAL AND
'

DATE TOTAL 1094.90 1856.06



.- -- - . .

l

OYSTERCR GEAR.3680NG 22 JUN 81

STATION
INNI INN 2 DSMI DSN2

|
.. ..... .............._.._____._.................______..........__.........__...... .....................__........__.........

| SPECIES NLMBER PCT NtNBER PCT NtMBER PCT NUMBER PCT NtMBER PCT
I INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COPF

..__..............__...____..........__...__.... ..........._...__......__............................... ......................

ANCHOA MITCHILLI EGG 1622.20 56.93 1023.00 45.45 5639.30 81.65 2786.70 58.56 2767.80 66.04
ANCHOA MITCHILLI LAR 74.70 2.62 51.20 2.27 79.90 1.16 128.60 2.70 83.60 1.99
UNIDENTIFIED EGG 896.50 31.46 844.00 37.50 867.60 12.56 1329.00 27.93 984.28 23.48
GOBIIDAE LAR 192.10 6.74 255.90 11.37 251.10 3.64 364.40 7.66 265.88 6.34
LABRIDAE EGG 0.00 0.00 0.00 0.00 0.00 0.00 42.90 0.90 10.73 0.26
SYHGNAiliUS FUSCUS JUV 10.70 0.38 12.80 0.57 22.80 0.33 10.70 0.22 14.25 0.34
ATHERINIDAE LAR 0.00 0.00 0.00 0.00 11.40 0.17 0.00 0.00 2.85 0.01
TRINECTES MACULATUS EGG 0.00 0.00 0.00 0.00 0.00 0.00 42.90 0.90 10.73 0.26
HENIDIA MENIDIA JUV 32.00 1.12 38.40 1.71 34.20 0.50 42.80 0.90 36.85 0.88
BLENNIIDAE LAR 21.30 0.75 25.60 1.14 0.00 0.00 0.00 0.00 11.72 0.28
UNIDENTIFIED LAR 0.00 0.00 0.00 0.00 0.00 0.00 10.70 0.22 2.67 0.06

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

DATE TOTAL 2849.50 2250.90 6906.30 4758.70 4191.35

,

s

----- --- , - - _ _ -__
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OYSTERCR GEAR-36 BONG 29 JUN 81

STATION
INNI INN 2 DSNI OSN2

..........__...............__..____.......__.. __..................=_ .................................= - -............

SPECIES M BER KT M BER KT M BER KT M BER PCT M BER KT
INDIVS COMP IN0lVS COMP INDIVS COMP IN0lVS COMP TOTAL COMP

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

ANCHGA MITCHILLI EGG 397.10 20.44 567.40 28.78 603.20 35.85 902.50 53.57 617.70 33.92
ANCHOA MITCHILLI LAR 710.30 36.50 695.10 35.25 254.00 15.10 300.80 17.85 490.05 26.91
UNIDENTIFIED EGG 340.90 17.52 297.90 15.11 587.30 34.90 324.90 19.29 387.75 21.29
GD811DAE LAR 383.50 19.71 383.00 19.42 111.20 6.61 48.10 2.86 231.45 12.71
SYNGNATHUS FUSCUS JUV 42.60 2.19 0.00 0.0C 63.40 3.77 48.20 2.86 38.55 2.12
ATHERINIDAE LAR 0.00 0.00 0.00 0.00 0.00 0.00 24.10 1.43 6.03 0.33
ANCHOA MITCHILLI JUV 42.60 2.19 14.20 0.72 15.90 0.94 0.00 0.00 18.17 1.00
MENIDIA MEN!S'A JUV 0.00 0.00 0.00 0.00 31.70 1.88 36.10 2.14 16.95 0.w3
BLENNIIDAE LAR 28.40 1.46 0.00 0.00 15.90 0.94 0.00 0.00 11.07 0.61
G081050MA BOSCI JUV 0.00 0.00 14.20 0.72 0.00 0.00 0.00 0.00 3.55 0.19
..............................................._................................_____...........................................

STATION TOTAL AND
DATE TOTAL 1946.00 1971.80 1682.60 16B4.70 1821.28

.



OYS1ERCR GE AR-36 BONG 6 JUL 81

| STATION

| INNI INN 2 DSN1 DSN2

__.........__...............____..___.....__................__.......__........................._____...................__......>

SPECIES NUMBER PCT NUMBER PCT NtNBER PCT NUMBER PCT NUMBER PCT

INDIVS COMP IN0lVS COMP INDIVS COMP INDIVS COMP TOTAL COMP
...._____...____.......................... ___....__..................__................__..........__...__..__...........__....

ANCHOA MITCHILLI EGG 444.20 56.51 662.30 73.19 300.80 40.33 708.3G 60.21 528.90 58.55
ANCHOA MITCHILLI LAR 205.00 26.08 55.10 6.09 132.40 17.75 72.00 6.12 116.13 12.86
UNIDENilf!ED EGG 34.20 4.35 22.10 2.44 36.10 4.84 0.00 0.00 23.10 2.56
GDBilDAE LAR 57.00 7.25 66.20 7.32 192.40 25.79 276 30 23.47 147.93 16.38

SYNGNATIRIS FUSCUS JUV 0.00 0.00 22.00 2.43 0.00 0.00 12.00 1.02 8.50 0.94
TRINECTES MACULATUS EGG 11.40. 1.45 0.00 0.00 0.00 0.00 0.00 0.00 2.85 0.32
ANCHOA MITCHILLI JUV 22.80 2.90 77.20 8.53 84.20 11.29 84.00 7.14 67.05 1.42
MENIDI A MENIDIA JUV 11.40 1.45 0.00 0.00 0.00 0.00 12.00 1.02 5.85 0.65
UNIDENTIFIED FRAG. JUV 0.00 0.00 0.00 0,00 0.00 0.00 12.00 1.02 3.00 0.33
.....___...............__.._........__...........__ ............_____......__.......__....___.....____.. _____ ______,...,___...

STATION TOTAL AND
DATE TOTAL 786.00 904.90 745.90 1176.40 903.30

.
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OYSTERCR GEAR _36 BONG 13 JUL 81

STATION
INNI INN 2 DSNI DSN2

.___............________._____...__........._____........______.......___......._____..._____..........___.....___...____....___
SPECIES NtfiBER PC T NUMBER PC T NWBER PCT NWBER PCT NWBER PCT

INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

.............._______.........__ _______.......__...............__...__..____.__....___.....__ ....__....___..........__........

AtKIKM MITCHILLI EGG 21.00 1.92 0.00 0.00 0.00 0.00 22.40 2.60 10.85 1.13
ANCHOA HITCHILLI LAR 4o2.70 42.31 444.30 48.32 346.80 36.20 246.40 28.57 375.05 39.14
UNIDENTIFIED EGG 462.70 42.31 289.30 31.46 272.50 28.44 470.30 54.54 373.70 39.00
GOBIIDAE LAR 42.00 3.84 93.00 10.11 99.10 10.34 67.20 1.79 75.33 7.86

SYNGNATHUS FUSCUS JUV 21.00 1.92 10.30 1.12 8.30 0.87 0.00 0.00 9.90 1.03
ATHERINID4E LAR 0.00 0.00 10.30 1.12 0.00 0.00 0.00 0.00 2.58 0.27

TRINECTES MACULATUS EGG 31.50 2.88 51.70 5.62 214.70 22.41 44.80 5.20 85.67 8.94
ANCHOA HITCHILLI JUV 42.10 3.85 20.60 2.24 8.30 0.87 0.00 0.00 17.75 1.85
MENIDIA MENIDIA JUV 0.00 0.00 0.00 0.00 0.00 0.00 11.20 1.30 2.80 0.29

BLENN!!DAE LAR 10.50 0.96 0.00 0.00 8.30 0.87 0.00 0.00 4.70 0.49
.....___. __...__...___......_______.....__........____..........___.............___.......___.__.....____. __......_______.....

STATION TOTAL AND
i DATE TOTAL 1093.50 919.50 958.00 862.30 958.33

i

1

.

__ _____-~



OVSTERCR GEAR.36 BONG 20 JUL 81

STAIJON
INNI INN 2 1NN3 INH 4 INDI IN02 IHD3

.....................____..........__.......... ................................._ __ __==_....... ...........................

SPECIES NtMBER PCT NtMBER PCT NLMBER PCT NtMBER PCT MlNBER PCT HlNBER PCT NUMPER PCT

IN0lVS COMP INDIVS COMP IN0lVS COMP INDIVS CO@ INDIVS COW INDIVS COMP IN0lVS COMP
_.............. ..__............................... .............___..___________..... ..__--__ __ _ . . . _ . . . . _ _ _ . . . . . . . . . . .

ANCHOA MITCHILLI EGG 110.45 10.77 342.05 26.55 5018.50 75.42 6355.10 81.93 7174.30 97.37 6481.50 95.89 3521.00 98.01
AhKlKWL HITClllLLI LAR 500.85 48.83 538.60 41.81 1070.10 16.08 778.70 10.04 100.10 1.36 226.40 3.35 17.80 0.50
UNIDENTIFIED EGG 223.10 21.75 100.00 7.76 49.20 0.74 124.6r 1.61 0.00 0.00 0.00 0.00 0.00 0.00
GOBIIDAE LAR 91.20 8.89 241.35 18.73 455.10 6.84 467.30 6.02 93.50 1.27 51.50 0.76 53.60 1.49

SYNGNATIUS FUSCUS JUV 13.20 1.29 9.65 0.75 0.G3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ATHERINIDAE LAR 6.05 0.59 0.00 0.00 0.00 0.00 15.60 0.20 0.00 0.00 0.00 0.00 0.00 0.00
TRINECTES MACULATUS EGG 35.20 3.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ANCll0A MITClllLLI JUV 32.45 3.16 49.95 3.88 24.60 0.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8LENNIIDAE LAR 13.20 1,29 6.65 0.52 12.30 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CYNOSCION REGALIS JUV 0.00 0.00 0.00 0.00 -12.30 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.GG

UNIDENTIFIED LAR 0.00 0.00 0.00 0.00 12.30 0.18 15.60 0.20 0.00 0.00 0.00 0.00 0.00 0.00
GOBIIDAE EGG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
............ ...__.......___....... ...__......._-_-_.--...----___--___--__...__... ...__............... ..._....... .......___.

STATION TOTAL AND
DATE TOTAL 1025.70 1288.25 6654.40 7756.90 7367.90 6759.40 3592.40

1

!
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OVSTERCR GEAR.3680NG 27 JUL 81

STATION
INH 1 1NN2 DSN1 DSN2

_..___.....___.......___........................................................._..............................................

SPECIES NtMBER PCT NUMBER PCT NUMBER PCT NtNBER PCT NtMBER PCT
INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP TOTAL COMP

...............______..........__.......___..............................____.......................____................__......

ANCH0A MITCHILLI EGG 287.40 39.73 851.30 70.15 304.30 35.00 1521.00 77.90 741.00 62.28
ANCH0A MITCHILLI LAR 188.30 26.03 186.00 15.33 130.50 15.01 97.10 4.97 150.47 12.65
UNIDENTIFIED EGG 158.60 21.92 156.60 12.90 358.70 41.25 269.70 13.81 235.90 19.83
GOBilDAE LAR 29.70 4.11 0.00 0.00 54.30 6.24 21.60 1.11 26.40 2.22
SYNGNATHUS FUSCUS JUV 0.00 0.00 9.80 0.81 0.00 0.00 0.00 0.00 2.45 0.21
TRINECTES MACULATUS EGG 39.60 5.47 0.00 0.00 0.00 0.00 10.80 0.55 12.60 1.06
ANCHOA MITCHILLI JUV 9.90 1.37 9.80 0.81 21.70 2.50 10.80 0.55 13.05 1.10
BLENN!!DAE LAR 0.00 0.00 0.00 0.00 0.00 0.00 10.80 0.55 2.70 0.23
CYN05CION REGALIS JUV 9.90 1.37 0.00 0.00 0.00 0.00 10.80 0.55 5.18 0.43

Shkhhb[hbhk kNb
DATE TOTAL 723.40 1213.50 869.50 1952.60 1189.75

.

_ _ _ _ _ _



OYSTERCR GEAR.3680NG 3 AUG 81

STAil0N
INNI INd2 DSNI DSN2

__.............__.................____................_ .._........................._....... ...................................

SPECIES NtMBER PC T NtMEER FCT NtMBER PC T NtMBER PCT NLMBER PCT
INDIVS COMP INDIVS COMP n'IDIVS COPF INDIVS COMP TOTAL COMP

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

ANCH0A MITCHILLI EGG 175.70 77.89 1376.10 89.40 869.50 82.76 1841.40 89.44 1215.70 86.15
ANCH0A NITCHILLI LAR 146.80 14.74 102.00 6.63 96.63 9.19 102.30 4.97 111.93 7.93
UNIDENTIFIED EGG 31.40 3.15 51.00 .3.31 60.40 5.75 51.20 2.49 48.50 3.44
GOBIIDAE LAR 31.50 3.16 10.20 0.66 24.20 2.30 38.40 1.87 26.08 1.85
ANCHOA MITCHILLI JUV 0.00 0.00 0.00 0.00 0.00 0.00 25.60 1.24 6.40 0.45
BLENNIIDAE LAR 10.50 1.05 0.00 0.00 0.00 0.00 0.00 0.00 2.63 0.19
............__....__......._....... ..__.....__.........................................................................__......

ST ATION TOTAL AND
DATE TOTAL 995.90 1539.30 1050.80 2058.90 1411.23

- - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ - - _
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OYSTERCR GEAR-36 BONG 10 AUG 81

5 TAT 10N
'

INN 1 INN 2 DSN1 DSN2
.__.......__.................__...................__......._....__................ m........____ - ............. ........-

SPECIES NtMBER PC T NUMBEP PCT NLMBER PC T MLMBER PCT MMBER PCT'
INDIVS COMP INDIVS COMP INDIVS COMP IN0lVS COMP TOTAL COPP

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

ANCH0A MITCHILLI EGG 1377.90 93.52 2193.10 94.36 1741.60 88.89 2559.80 95.54 1969.60 93.31
ANCH0A MITCHILLI LAR 81.90 5.56 65.50 2.82 36.40 1.85 47.80 1.78 57.90 2.74
G0BIIDAE LAR 0.00 0.00 65.50 2.82 145.70 7.41 59.80 2.23 67.75 3.21
AMCHOA MITCHILLI JUV 12.50 0.92 0.00 0.00 36.40 1.85 12.00 0.45 15.50 0.73

_____...__....._ __.................. ..___........__ .................,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,_ _ ____ _,,,,,,,,,,
_

STATION TOTAL AND
DATE TOTAL 1473.40 2324.10 1966.10 2679.40 2110.75
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APPENDIX G: MACROINVERTEBRATE ENTRAINMENT DATA (DISCHARGE)

J

| date. The catch data are expressed
Appcndix G is arranged by sampligg(NUMBER INDIVS) and percent compositionas number of organisms per 100 m
(PCT COMP). Data are provided for each individual sample for cach sam-
pling date. Sampling station designations are:

DSN1, 2, 3, and 4 = discharge night samples'

DSD1, 2, 3, and 4 = discharge day samples

The last (right-hand) column in each table contains unweighted mean
dGnsities (night sampling only) or weighted mean densities (combined
day and night sampling).
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OYSTERCR GEAR.36 BONG 2 SEP 80

STATION
DSNI DSN2

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

SPECIES NUMBER PCT NtMBER PCT NtMBER PCT
INDIVS COPP INDIVS COMP TOTAL C(MP

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

NE(NYSIS AMERICANA 4455.40 29.80 5193.60 39.04 4824.50 34.15
~'

AMPELISCA SP 1485.10 9.93 1161.70 8.73 1323.40 9.37
JASSA FALCATA 247.50 1.66 22.80 0.17 135.15 0.%
SESELASS 0$iRAC00A 2722.80 18.21 2460.10 18.49 2591.45 18.34

~ NE0PANOPE TEXA SAYI 20EA 49.50 0.33 113.90 0.86 81.70 0.58
COROPHitM SP 148.50 0.99 182.20 1.37 165.35 1.17
StBORDER CAPRELLIDEA 297.00 1.99 159.50 1.20 228.25 1.62
PANOPEUS HERBSTII 20EA 841.60 5.63 432.80 3.25 637.20 4.51
LEUCOM AMERICANUS 1138.60 7.62 455.60 3.42 797.10 5.64

'MYSIDOPSIS BICELOWI 1386.10 9.27 1640.10 12.33 1513.10 10.71
0xYtm0STYLIS SMITHI 792.10 5.30 318.90 2.40 555.50 3.93
STENOTHOE SP 0.00 0.00 91.10 0.68 45.55 0.32
CLASS PYCNOGONIDA 297.00 1.99 45.60 0.34 171.30 1.21
PALAEMONETES SP ZOEA 49.50 0.33 22.80 0.17 36.15 0.26
CRANGON SEPTEMSPINOSA 0.00 0.00 22.80 0.17 11.40 0.08
UPOGEBIA AFFINIS 20EA 0.00 0.00 22.80 0.17 11.40 0.08
CERAPUS TIBULARIS 148.50 0.99 159.50 1.20 154.00 1.09
ELASMOPUS LEVIS 49.50 0.33 0.00 0.00 24.75 0.18
IDOTEA BAl.TICA 49.50 0.33 22.80 0.17 36.15 0.26
BATEA CATHARINENSIS 0.00 0.00 68.30 0.51 34.15 0.24
EDOTEA TRILOBA 99.00 0.66 113.90 0.86 106.45 0.75
MICR0PROTOPUS RAMEYI 49.50 0.33 22.80 0.17 36.15 0.26
MELITA NITIDA 99.00 0.66 68.30 0.51 83.65 0.59
MONOCULODES ElWARDSI 99.00 0.66 182.20 1.37 140.60 1.00
CYMADUSA COMPTA 99.00 0.66 0.00 0.00 49.50 0.35
ORDER AMPHIPODA 0.00 0.00 22.80 0.17 11.40 0.08
ERICHTHONIUS SP 0.00 0.00 22.80 0.17 11.40 0.08
OTHER SPECIES 346.50 2.32 273.40 2.06 309.95 2.19
.____________ .....................==-- _- - ...........-- ..... ....- - ............===- .=-=__....__.........

STATION TOTAL AND
DATE TOTAL 14950.20 13303.10 14126.65



. - _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ ._ ._ - . .
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l OVSTERCR GEAR.36 BONG 8 SIP 80
!
! STAi!ON
| DSNI 0$N2

_-- ......................................................
i ........................- -- -

----- -----........__

SPECIES NLMBER PC T NLMBER PCT MlM8ER PCT'

INDIVS COMP INDIVS COMP TOTAL COPF
__ ..............

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

_

NE(NYSIS AMERICANA 2590.90 26.16 3157.90 37.17 2874.40 31.25
AMPELISCA SP 425.90 4.30 338.30 3.98 382.10 4.15
JASSA FALCATA 0.00 0.00 37.60 0.44 18.80 0.20
StBCL ASS OSIRAC00A 1242.20 12.54 1391.00 16.37 1316.60 14.31
NEOPANOPE TEXA SATI ZOEA 106.50 1.08 0.00 0.00 53.25 0.58
COROPHitM SP 319.40 3.23 225.60 2.66 272.50 2.96
$UBORDER CAPRELLIDEA 745.30 7.53 676.70 7.96 711.00 7.73
LEUCON AMERICANUS 1810.10 18.28 601.50 7.08 1205.80 13.11
MYSIDOPSIS BIGELOWI 993.80 10.04 601.50 7.08 797.65 8.67
OXYUROSTYLIS SMITHI 638.90 6.45 188.00 2.21 413.45 4.49
STEN 0iHOE SP 71.00 0.72 0.00 0.00 35.50 0.39
CLASS PYCN0GONilm 106.50 1.08 225.60 2.66 166.05 1.30
CRANG0N SEPTEMSPINOSA 0.00 0.00 37.60 0.44 18.80 0.20
UP0GE81A AfflNis ZOEA 0.00 0.00 37.60 0.44 18.80 0.20
CERAPUS PJBULARIS 35.50 0.36 J7.60 0.44 36.55 0.40
BATEA CAllmRINENSIS 0.00 0.00 37.60 0.44 18.80 0.20
EDOTEA TRILOBA 213.00 2.15 112.80 1.33 162.90 1.77
MICR0PROTOPUS RANEYI 35.50 0.36 37.60 0.44 36.55 0.40
MElliA NITIDA 142.00 1.43 112.80 1.33 127.40 1.38
COROPHitM ACHENUSICUM 0.00 0.00 75.20 3.89 37.60 0.41
AEQUOREA SP 0.00 0.00 75.20 0.89 37.60 0.41
CYMADUSA COMPTA 0.00 0.00 112.80 1.33 56.40 0.61
ORDER Affil'P00A 0.00 0.00 75.20 0.89 37.60 0.41
MICR00EUT(IPUS GRYLLOTALP 0.00 0.00 75.20 0.89 37.60 0.41
ERICHTHONIUS SP 35.50 0.36 0.00 0.00 17.75 0.19
OTHER SPECIES 390.50 3.94 225.60 2.66 308.05 3.35

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

STAil0N TOTAL AND
DATE TOTAL 9902.50 8496.50 9199.50

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



OYSTERCR GEAR.3680NG 15 SEP B0

STATION
OSNI 0$N2

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

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

SPECIES NLMBER PCT NtMBER PCT NUMBER PCT
IN0lVS COPP INDIVS COMP TOTAL COPF

.........
--=-- - - - - - - - = - = . . . - -- ______..___ .................... ___- ................................ .............-

-

NEfMYSIS AMFRICANA 8315.70 56.54 7132.40 58.71 7124.05 57.53*

AMPEL15CA SP 1155.00 7.85 583.90 4.81 869.45 6.48
JASSA FALCATA 0.00 0.00 83.40 0.69 41.70 0.31
SUBCLASS OSTRACODA 654.50 4.45 834.20 6.87 744.35 5.54
COROPHluM SP 539.00 3.67 41.70 0.34 290.35 2.16
SUBORDER CAPRELLIDEA 1385.90 9.42 834.20 6.87 1110.05 8.27
LEUCON AMERICANUS 500.50 3.40 542.20 4.46 521.35 3.88

i

MYSIDOPSIS 81GELOW1 0.00 0.00 583.90 4.81 291.95 2.17 '

OXYUR0STYLIS SMITHI 269.50 1.83 333.70 2.75 301.60 2.25
STEN 0THOE SP 77.00 0.52 0.00 0.00 38.50 0.29
CLASS PYCMOGONIDA 924.00 6.28 250.30 2.06 587.15 4.37
CRANGON SEPTEMSPINOSA 77.00 0.52 0.00 0.00 38.50 0.29
CERAPUS TUBULARIS 154.00 1.05 250.30 2.06 202.15 1.51
ELASMOPUS LEVIS 0.00 0.00 41.70 0.34 20.85 0.16
EDoiEA TRILDBA 77.00 0.52 125.10 1.03 101.05 0.75 |

HICROPROTOPUS RANEYI 0.00 0.00 83.40 0.69 41.70 0.31
MELITA NITIDA 154.00 1.05 125.10 1.03 139.55 1. b4

AEQUOREA SP 0.00 0.00 83.40 0.69 41.70 0.31*

CYMA00SA COMPTA 0.00 0.00 41.70 0.34 20.85 0.16
ORDER AMPHIP0DA 0.00 0.00 41.70 0.34 20.85 0.16<

MICRODEUTOPUS GRYLLOTALP 0.00 0.00 41.70 0.34 20.85 0.16
ERICHTHONIUS SP 231.00 1.57 41.70 0.34 136.35 1.02
OTHER SPECIES 192.50 1.31 52.10 0.43 122.30 0.91
..................................==- _ - . _ - - --- .__ -........._- - ____ ................................--

stall (ut TOTAL AND
DATE TOTAL 14706.60 12147.80 13427.20

.
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OYSTERCR GEAR-36 BONG 29 SEP 80

STAT 10ft
DSMI DSN2

.....-...---.--_--...--....._-...................____ _ _ _ . . _ _..... _............ ......................--._ _

SPECIES NtNBER PCT NLMBER PCT NLMBER PCT
INDIVS COW INDIVS CMP TOTAL COMP

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

NEfMYSIS AMERICANA 13584.90 72.79 14623.70 61.82 14104.30 66.66
A W ELISCA SP 1200.70 6.43 2293.90 9.70 1747.30 8.26
JASSA FALCATA 34.30 0.18 0.00 0.00 17.15 0.08
SLECLASS OSTRAC00A 1818.20 9.74 3727.60 15.76 2772.90 13.11
COROPilllM SP 171.50 0.92 143.40 0.61 157.45 0.74
SUBORDER CAPRELLIDEA 171.50 0.92 645.20 2.73 408.35 1.93
LEUCON AMERICANUS 240.10 1.29 430.10 1.82 335.10 1.58
MYSIDOPSIS BIGELOWI 823.30 4.41 860.20 3.64 841.75 3.98
OXYUROSTYLIS SMITHI 34.30 0.18 143.40 0.61 88.85 0.42
STENOTHOE SP 34.30 0.1R 71.70 0.30 53.00 0.25
CLASS PYCN000NIDA 240.10 1.29 430.10 1.82 335.10 1.58
CERAPUS TUBULARIS 0.00 0.00 143.40 0.61 11.70 0.34
ED0iEA TRILOBA 34.30 0.18 71.70 0.30 53.00 0.25
COROPHitM ACHERUSICIM 34.30 0.18 0.00 0.00 17.15 0.08
AEQUOREA SP 34.30 0.18 71.70 0.30 53.00 0.25
CYMADUSA COMPTA 34.30 0.18 0.00 0.00 17.15 0.08
TUHRITOPSIS NUTRICOLA 34.30 0.18 0.00 0.00 17.15 0.08
OTHER SPECIES 137.20 0.74 0.00 0.00 68.60 0.32
....... .......--...._- _ =__ _- -- _

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

STATION TOTAL AND
DATE TOTAL 18661.90 23656.10 21159.00
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. - - _ . -_ . _ _ _ _ _ . . _- -

OYSTERCR GEAR-36 BONG 13 OCT 80

STATION
DSMI DSN2

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

SPECIES NtMBER PCT MlMBER PCT NLMBER PCT
INDIVS COMP IPolVS COMP TOTAL COPF

-__........................................= __--..........._ ___........................ ....__......... __ ____ _...

NE(NYSIS AMERICANA 5889.60 69.23 5525.50 66.35 5707.55 67.80
AMPELISCA SP 0.00 0.00 160.20 1.92 80.10 0.95
JASSA FALCATA 0.00 0.00 40.00 0.48 20.00 0.24
CRAfCON SEPTEMSPINO 24EA 163.60 1.92 0.00 0.00 81.80 0.97
$UB0 LASS OSTRAC00A 736.20 8.65 560.60 6.73 648.40 7.70
COROPHitM SP 490.80 5.77 240.20 2.88 365.50 4.34
Sim0RDER CAPRELLIDEA 81.80 0.96 600.60 7.21 341.20 4.05
LEUCON AMERICANUS 81.80 0.96 280.30 3.37 181.05 2.15
M15!DOPSIS BIGELOWI 0.00 0.00 240.20 2.88 120.10 1.43
OXYUROSTYLIS SMITHI 163.60 1.92 120.10 1.44 141.85 1.69
CLASS PYCN0GONIDA 163.60 1.92 120.10 1.44 141.85 1.69
CERAPUS TU8ULARIS 163.60 1.92 80.10 b.96 121.85 1.45
BATEA CATHARINENSIS 0.00 0.00 120.10 1.44 60.05 0.71
ED0iEA TRIL(SA 163.60 1.92 40.00 0.48 101.80 1.21
COROPHilM ACllERUSICtM 0.00 0.00 80.10 0.96 40.05 0.48
AE()UOREA SP 0.00 0.00 40.00 0.48 20.00 0.24
OTHER SPECIES 409.00 4.81 80.00 0.96 244.50 2.90
............_____......................._________........ ..................-_...........................__.....___.............

STATION TOTAL AND
DATE TOTAL 8507.20 8328.10 8417.65
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OVSTERCR GEAR.3680NG 20 DCI 80

STATION
D504

1
........_.............. ..... .....................s_..______ __......................... ........... ____ _ _=,,...... .'

_

_

SPECIES NtMBER PCT NUMBER PCT
IN0lVS C(MP TOTAL COMP

... ......._ _____..............................___....................._____ ........___ _................................

NE(MYSIS AMERICANA 162.60 11.69 3185.06 56.18
AMPELISCA SP 0.00 0.00 67.13 1.18
JASSA FALCATA 100.70 12.99 256.03 4.52
CRANGON SEPTEMSPING Z0EA 18.10 1.30 13.58 0.24
SUBCLASS OSTRAC00A 18.10 1.30 626.00 11.04
COROPHlUM SP 578.10 41.55 406.87 7.18

' SUBORDER CAPREILIDEA 216.80 15.58 403.89 7.12
LEUCOM AMERICANUS 0.00 0.00 214.49 3.78
MYSIDOPSIS BIGELOWI 0.00 0.00 64.00 1.13
OXYUROSTYLIS SMITHI 0.00 0.00 20.64 0.36
STENOTHOE SP 36.10 2.59 62.62 1.10
CLASS PVCNOGONIDA 72.30 5.20 94.43 1.67
CERAPUS TUBULARIS 36.10 2.59 45.31 0.80
ELASM0 PUS LEVIS 0.00 0.00 14.23 0.25
IDOTEA BALTICA 0.00 0.00 2.28 0.04-
BATEA CATHARINENSIS 0.00 0.00 8.65 0.15
ED0iEA TRILOBA 72.30 5.20 25.56 0.45
MICR0PROTOPUS RANEYI 0.00 0.00 2.11 0.04
MELITA NITIDA 0.00 0.00 2.58 0.05
COROPHitM ACHERUSICUM 0.00 0.00 54.30 0.96
AEQUOREA SP 0.00 0.00 22.52 0.40
CYMADU$A COMPTA 0.00 0.00 2.28 0.04
ORDER AMPHIP00A 0.00 0.00 4.47 0.08
TURRITOPSIS NUTRICOLA 0.00 0.00 4.18 0.07
ERICHTHONIUS SP 0.00 0.00 2.58 0.05
OTHER SPECIES 0.00 0.00 63.40 1.12
..... ............._................_-..._....__..........._........ . ..........................._..........................

STAil0N TOTAL AND
DATE TOTAL 1391.20 5669.19

i



OVSTERCR GEAR.36 BONG 2F CIT 80

STATION
DSNI DSN2

................................................---- _.... = __ __........................................................
SPECIES NtMBER PCT NUMBER PCT NLMBER PCT

IN0lVS COMP INDIVS C(NP TOTAL C0ff
.............................................................. _______- ._ _.........................................

!

l NEINYSIS AMERICANA 4879.10 55.77 6776.20 53.12 5827.65 54.20
| AMPELISCA SP 294.40 3.37 50.60 0.40 172.50 1.60

JASSA FALCATA 126.20 1.44 151.70 1.19 138.95 1.29
GAtmARUS SP 42.10 0.48 50.60 0.40 46.35 0.43
Sl20 LASS OSTRALODA 420.60 4.81 708.00 5.55 564.30 5.25
COROPHitM SP 378.50 4.33 657.40 5.15 517.95 4.82
StEORDER CAPRELLIDEA 420.60 4.81 556.30 4.36 488.45 4.54
LEUCON AMERICANUS 84.10 0.96 0.00 0.00 42.05 0.39
MYSIDOPSIS BIGELOWI 1430.10 16.35 3034.10 23.79 2232.10 20.76
OXYtROST7LIS SMITHI 84.10 0.96 0.00 0.00 42.05 0.39
STENGTHOE SP 0.00 0.00 151.70 1.19 75.85 0.71

. CLASS PYCNOGONIDA 168.20 1.92 50.60 0.40 109.40 1.02
BATEA CATHARINENSIS 0.00 0.00 101.10 0.79 50.55 0.47
ED0 TEA TRILOBA 0.00 0.00 50.60 0.40 25.30 0.24
MICR0PROTOPUS RAMEYI 0.00 0.00 101.10 0.79 50.55 0.47
MELITA HlilDA 84.10 0.96 0.00 0.00 42.05 0.39
MONOCULODES EDWARDSI 42.10 0.48 0.00 0.00 21.05 0.20
CYMADUSA COMPTA 168.20 1.92 101.10 0.79 134.65 1.25
ORDER AMPHIP0DA 42.10 0.48 0.00 0.00 21.05 0.20
OTHER SPECIES 84.20 0.96 215.00 1.69 149.60 1.39
. . ........... ..................................................................................................... .- .....

DATE TOTAL 8748.70 12756.10 10752.40
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OYSTERCR GEAR-3680NG 3 NOV 80

$TATION
DSN1 DSN2

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

SPECIES NtMBER PCT NtMBER PCT MlMBCR PCT
IN0lVS COMP INDIVS COMP TOTAL COMP

............... ____........__ ......... ...........................____________............___..........___ ..._ _..----

NE(NYSIS AMERICANA 6622.90 53.56 10567.60 10.72 8595.25 62.95
AMPELISCA SP 367.90 2.98 165.10 1.10 266.50 1.95'

JASSA FALCATA 210.20 1.70 82.60 0.55 146.40 1.07'

CRANGON SEPTEMSPINO 20EA 210.20 1.70 0.00 0.00 105.10 0.77
SUBCLASS OSTRACODA 578.20 4.68 495.40 3.32 536.80 3.93
COROPHitM SP 1156.40 9.35 577.90 3.87 867.15 6.35
SUBORDER CAPRELLIDEA 1629.40 13.18 1155.80 7.73 1392.60 10.20
LEHC0ft AMERICANUS 735.90 5.95 0.00 0.00 367.95 2.69
MYSIDOPSIS BIGELOWI 315.40 2.55 0.00 0.00 157.70 1.15
OKYUR0SlfLIS SMITHI 52.60 0.43 0.00 0.00 26.30 0.19
STEN 0THOE SP 105.10 0.85 82.60 0.55 93.85 0.69
CLASS FYCNOGONIDA 105.10 0.85 165.10 1.10 135.10 0.99
ELASM0 PUS LEVIS 52.60 0.43 82.60 0.55 67.60 0.50
BATEA CATHARINENSIS 52.60 0.43 82.60 0.55 67.60 0.50
EDOTEA TRILDBA 52.60 0.43 0.00 0.00 26.30 0.19
CYMADUSA COMPTA 52.60 0.43 0.00 0.00 26.30 0.19
OTHER SPECIES 65.70 0.53 1486.10 9.94 775.90 5.68
........._......--------=. .....__._... .....____ - - ==- -_ ............ ...=== = =--=....... ..__.. .........__............

STATION TOTAL ANO
,

DATE TOTAL 12365.40 14943.40 13654.40

|

|

|



_ _ _ _ - - _. - -

OYSTERCR GEAR-3680NG 17 NOV 80

STATION
DSNI DSP2

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

SPECIES NtMBER PCT NUMBER PCT MlM8ER PCT
INDIVS COW INDIVS COMP TOTAL Cow

_____..................................................... .......................................__............................

NEIMYSIS AMERICANA 1261.60 47.47 1838.40 50.56 1550.00 49.26
AMPELISCA SP 84.10 3.16 60.60 1.67 72.35 2.30
JASSA FALCATA 420.50 15.82 363.60 10.00 392.05 12.46
CRANGON SEPIEMSPINO 20EA 67.30 2.53 20.20 0.56 43.75 1.39
GAlftARUS SP 0.00 0.00 40.40 1.11 20.20 0.64
SLECLASS OSTRAC00A 16.80 0.63 20.20 0.56 18.50 0.59
COR0PHitM SP 117.70 4.43 202.00 5.56 159.85 5.08
SUBORDER CAPRELLIDEA 201.90 7.60 343.40 9.44 212.65 8.66
LEUCON AMERICANUS 185.00 6.96 303.00 8.33 244.00 7.75
MYSIDOPSIS BIGEL WI 50.50 1.90 80.80 2.22 65.65 2.09
OXYUROSTYLIS SMITHI 16.80 0.63 141.40 3.89 79.10 2.51
STENOTHOE SP 33.60 1.26 20.20 0.56 26.90 0.85
CLASS PYCNOGONIDA 33.60 1.26 40.40 1.11 37.00 1.18
CRANGON SEPTEMSPINOSA 16.80 0.63 0.00 0.00 8.40 0.27
CERAPUS TUBULARIS 33.60 1.26 20.20 0.56 26.90 0.85
ELA5MOPUS LEVIS 0.00 0.00 20.20 0.56 10.10 0.32
IDOTEA BALTICA 8.40 0.32 0.00 0.00 4.20 0.13
BATEA CATWRINENSIS 16.80 0.63 20.20 0.56 18.50 0.59
MELITA NIT'(% 33.60 1.26 20.20 0.56 26.90 0.85
MONOCULODES (DWARDSI 0.00 0.00 20.20 0.56 10.10 0.32 -

SAGITTA SP 16.80 0.63 0.00 0.00 8.40 0.27
ORDER AMPHIP0DA 16.80 0.63 0.00 0.00 8.40 0.27
OTiiER SPECIES 25.20 0.95 60.60 1.67 42.90 1.36
_______..__..._...__...__..........___. --- .......= -- ======_... ......___................___ ..____.........-..

STATION TOTAL ANO
DATE TOTAL 2657.40 3636.20 3146.80

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - - -._
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'
OYSTERCR GEAR.36B0MG 24 NOV 80

STATION
D504

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

I SPECIES NtMBER PCT NIMBER PCT
INDIVS COMP TOTAL COW

................_ ..--- _-- ..................... ,- _......... ..._.=___- _............_......__.......__...........

! ME(NYSIS AMERICANA 368.70 42.10 1773.95 74.80
AMPELISCA SP 0.00 0.00 15.86 0.67
JASSA FALCATA 92.20 10.53 73.20 3.09

.

CRANGON SEPTEMSPINO ZOEA 0.00 0.00 19.19 0.81
GAMMARUS SP 0.00 0.00 4.49 0.19
SUBCLASS OSTRAC00A 15.40 7.76 -1.92 0.08
COROPHitM SP 215.10 24.56 188.69 7.96
SUBORDER CAPRELLIDEA 61.40 7.01 60.33 2.54
LEUCOM AMERICANUS 0.00 0.00 78.84 3.32
MYSIDOPSIS BIGELOWI 15.40 1.76 44.02 1.86
OXYUROSTYLIS SMITHI 0.00 0.00 10.99 0.46
STENOTHOE SP 15.40 1.76 17.27 0.73
CLASS PVCMOGONIDA 61.40 7.01 16.04 0.68
CRANGON SEPTEMSPINOSA 0.00 0.00 2.88 0.12
CERAPUS TU8ULARIS 0.00 0.00 1.91 0.08
IDOTEA BALTICA 0.00 0.00 8.93 0.38
BATEA CAIHARINENSIS 0.00 0.00 8.45 0.36
MELITA NITIDA 0.00 0.00 1.39 0.06
MONOCULODES EDWAROSI 0.00 0.00 7.09 0.30
SAGITTA SP 30.70 3.51 3.84 0.16
ORDER AMPHIP0DA 0.00 0.00 1.39 0.06
OIHER SPECIES 0.00 0.00 31.03 1.31

~STATIONk0iAIAN6
~ ~

DATE TOTAL 875.70 2371.68

.

%

.



i

OYSTERCR GEAR.36 BONG 1 DEC 80

5TATION
OSN1 DSN2

.......
......--........--.===- - _....................__ __ __ _ _ _____ ___.......-- .........--.....-- .....___ _-__

SPLCIES NtMBER PCT NIMBER PC T NtMBER PC T
INDIVS COMP INDIVS COMP TOTAL COW

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

NE(NYSIS AMERICANA 793.00 41.63 1003.90 34.67 898.45 37.43
A WELISCA SP 193.40 10.15 270.30 9.33 231.85 9.66
JASSA FALCAIA 193.40 10.15 193.10 6.67 193.25 8.05
CRANGON SEPTEMSPINO ZOEA 0.00 0.00 77.20 2.67 38.60 1.61
GAM 4ARUS SP 77.40 4.06 38.60 1.33 58.00 2.42
SLECLASS OSTRAC00A 38.70 2.03 57.90 2.00 48.30 2.01
COROPillUM SP 77,40 4.06 17.20 2.67 77.30 3.22
SLEORDER CAPRELLIDEA 77.40 4.06 270.30 9.33 173.85 7.24
LEUCON AMERICANUS 116.10 6.09 328.20 11.33 222.15 9.25
MYSIDOPSIS BIGELOWI 19.30 1.01 57.90 2.00 38.60 1.61
OKYUROSTYLIS SMllit! 77.40 4.06 77.20 2.67 17.30 3.22
STEN 0THOE SP 19.30 1.01 0.90 0.00 9.65 0."9
CLASS PYCN0GONIDA 19.30 1.01 135.10 4.67 77.20 3.22
CRANGON SEPTEMSP!NOSA 58.00 3.04 106.20 3.67 82.10 3.42
CERAPUS ItBULARii 0.00 0.00 19.30 0.67 9.65 0.40
ELASM0 PUS LEVIS 19.30 1.01 38.60 1.33 28.95 1.21

'IDOIEA BALTICA 9.70 0.51 0.00 0.00 4.85 0.20
BATEA CATHARINENSIS 19.30 1.01 38.60 1.33 28.95 1.21
ED0 TEA TRILOBA 0.00 0.00 19.30 0.67 9.65 0.40
MONOCULODES EDWARDSI 19.30 1.01 38.60 1.33 28.95 1.21
ORDER AMPHIPODA 0.00 0.00 19.30 0.67 9.65 0.40
ERICitiHONIUS SP 19.30 1.01 0.00 0.00 9.65 0.40
OTHER SPECIES 58.00 3.04 29.00 1.00 43.50 1.81

--.--...............-................-- ........ ..--........--............--..-...--....--....--..----------------..-.--. ----
STATION TOTAL AND

DATE TOTAL 1905.00 2895.80 2400.40



. - - - _ . . -

t

OYSTERCR GEAR.3680NG 15 DEC 80|

STATION
DSNI DSN2

..................__.......................................................................... .................................
SPECIES NtMBER PCT NUMBER PCT NUMBER PCT

INDIVS COMP INDIVS COMP TOTAL COMP
..................... ........................--_- _- _==--- _................._ ........ ....................................

NEfMYSIS AMERICANA 357.80 37.81 352.00 33.33 354.90 35.47
JASSA FALCATA 367.00 38.84 320.90 30.38 343.95 34.38
CRANGON SEPTEMSPINO 20EA 16.30 1.94 0.00 0.00 9.15 0.91
GAMMARUS SP 9.20 0.97 20.70 1.96 14.95 1.49
COROPHlUM SP 36.10 3.88 93.20 8.82 64.95 6.49
SUBORDER CAPRELLIDEA 27.50 2.91 31.10 2.94 29.30 2.93
LEUCOM AMERICANUS 27.50 2.91 31.10 2.94 29.30 2.93
MYSIDOPSIS 81GELOWI 27.50 2.91 62.10 5.88 44.80 4.48
STEN 0THOE SP 9.20 0.97 10.40 0.98 9.80 0.93
CLASS PYCHOCONIDA 9.20 0.97 0.00 0.00 4.60 0.46
CRANGON SEPTEMSPINOSA 27.50 2.91 62.10 5.88 44.80 4.48
MONOCULODES EDWARDSI 0.00 0.00 20.70 1.96 10.35 1.03
SAGITIA SP 27.50 2.91 31.10 2.94 29.30 2.93
AUTOLYTUS SP 0.00 0.00 10.40 0.98 5.20 0.52
OTHER SPECIES 0.00 0.00 10.40 0.98 5.20 0.52

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

DATE TOTAL 944.90 1056.20 1000.55
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.. _ ._ . _. - - - _ _ _.

| OYSTERCR GEAR.3680NG 23 DEC 80

STATION ,

DSD4

........_................. ___ . .............. ................................................................................
SPECIES NtMBER PCT MlMBER PCT

lleIVS COMP TOTAL COMP
............___....... ...._................................_......__.........-____ _......................._.................._

NEfMYSIS AMERICANA 179.70 20.72 1490.21 35.16
JASSA FALCATA 476.60 54.96 1816.41 42.86
CRANGON SEPTEMSPINO ZOEA 15.60 1.80 6.71 0.16
GAMARUS SP 0.00 0.00 38.95 0.92
COROPHilM SP 62.50 7.21 588.84 13.89
SUBORDER CAPRELLIDEA 15.60 1.80 17.64 0.42
LEUCON AMERICANUS 0.00 0.00 14.89 0.35
MYSIDOPSIS BIGELOWI 7.80 0.90 27.75 0.65
OXYUROSTYLIS SMITHI 0.00 0.00 1.21 0.03
STEN 0THOE SP 0.00 0.00 55.67 1.31
CLASS PYCNOGONIDA 0.00 0.00 1.21 0.03
CRANGON SEPTEMSPINOSA 0.00 0.00 39.90 0.94
CERAPUS TUBULARIS 7.80 0.90 4.39 0.10
MONOCULODES EDWARDSI 0.00 0.00 2.41 0.06
SAGITTA SP 70.30 8.11 95.38 2.25
AUTOLYTUS SP 7.80 0.90 6.65 0.16
OTHER SPECIES 23.40 2.70 29.92 0.71~
........_-_......__........ _-_........... _ _ _ .-- - ....-- ......._...._..._-.............................

STATION TOTAL AND
DATE TOTAL 867.10 4238.15

L

P



. _ _

OYSTERCR GEAR.36BGNG 29 PEC 80

STATION
DSHI DSN2

............_.___._............... .................__.........____............................................... _,....,......

SPECIES NIMBER PCT NINBER PCT NUMBER PCT
INDIVS COMP INDIVS COMP TOTAL COMP

..._......_.............................__ _ ___ ......__.............._ ...___ ....... __ __ __....__ __ _=,.........._

|

NE(MVSIS AMERICANA 1264.40 45.05 1155.40 45.49 1209.90 45.26'

AWELISCA SP 19.20 0.68 0.00 0.00 9.60 0.36
JASSA FALCATA 823.80 29.35 716.90 30.59 800.35 29.94
CAM 4ARUS SP 95.80 3.41 59.80 2.35 77.80 E.91
COROPHitM SP 114.90 4.09 99.60 3.92 107.25 4.01
StEORDER CAPRELLIDEA 57.50 2.05 19.90 0.78 38.70 1.45
LEUCON AMERICANUS 172.40 6.14 199.20 7.84 185.80 6.95
STEHOTHOE SP 19.20 0.68 39.80 1.57 29.50 1.10
CRANG0N SEPIEMSPINOSA 38.30 1.36 49.80 1.96 44.05 1.65
EDOTEA TRILOBA 19.20 0.68 0.00 0.00 9.60 0.36
MONOCULODES EfMARDSI 38.30 1.36 39.80 1.57 39.05 1.46
SAfililA SP 105.40 3.76 79.70 3.14 92.55 3.46
OTilER SPECIES 38.30 1.36 19.90 0.78 29.10 1.09

_.==.................__ . .......... .. ........___......................-
. . . . . . . . . . . _ . . . . . . . . . . _ _ .....--== ____

STATION TOTAL AND
DATE TOTAL 2806.70 2539.80 2673.25

!

I

l
!

.
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OYSTERCR GEAR-3680MG 13 JAN 81

STAT!0M
DSMI DSN2

......................==- _..._....._.._ ...._ ...._ _ _.- _ _____ ____ __ ___.....- __ ......... ...._
_

SPECIES MlNBER PCT NtMBER PCT NtMBER PCT
INDIVS COMP INDIVS COMP TOTAL COMP

___................ .............._..........__...........................___ ................... ....................____......

NEIMYSIS AMERICANA 60.60 2.97 95.40 6.76 78.00 4.52
JASSA FALCATA 1263.00 61.85 880.20 62.42 1071.60 62.08
GAMMARUS SP 51.90 2.54 21.20 1.50 36.55 E.12
SUBCLASS OSTRAC00A 8.70 0.43 21.20 1.50 14.95 0.87
COR0Pil!UM SP 190.30 9.32 63.60 4.51 126.95 7.35
SUBORDER CAPRELLIDEA 51.90 2.54 0.00 0.00 25.95 1.50
LEUCON AMERICANUS 60.60 2.97 63.60 4.51 62.10 3.60
STENOTHOE SP 34.60 1.69 31.80 2.25 33.20 1.92
CRANGON SEPTEMSPINOSA 8.70 0.43 0.00 0.00 4.35 0.25
CERAPUS TUBULARIS 34.60 1.69 0.00 0.00 17.30 1.00
ELASMOPUS LEVIS 17.30 0.85 0.00 0.00 8.65 0.50
MONCLULODES EDWARDSI 51.90 2.54 31.80 2.25 41.85 2.42
SAGITTA SP 69.20 3.39 84.80 6.01 77.00 4.46
OTHER SPECIES 138.60 6.79 116.60 8.27 127.60 7.39

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

DATE TOTAL 2041.90 1410.20 1726.05

_ _ _ _ _
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OfSTERCR GEAR.36 BONG 20 JAN 81

STATION
0$04

--- -_ __= =.......- .....--- ____ =- _ . . . . - . .--- _ -

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

SPECIES NLMBER PC T MIMBER PCT
INDIVS COMP T01AL COMP

...............................................- ___ =.......................................................................

( NEfMVSIS AMERICANA 364.10 3.90 783.66 18.68'

JASSA FALCATA 4186.60 44.88 2168.94 51.69
GAMARUS SP 0.00 0.00 28.84 0.69,

$UBCLASS OSTRA000A 0.00 0.00 12.29 0.29
COROPHitM SP 4732.70 50.73 814.54 19.41
SUBORDER CAPRELLIDEA 0.00 0.00 65.23 1.55
SARSIA SP 0.M 0.00 1.06 0.03
LEUCON AMERICANUS 0.00 0.00 58.13 1.39
MYSID 0PSIS BIGELOWI 0.00 0.00 3.56 0.08
OXYUROSTYLIS SMITHI 0.00 0.00 9.26 0.22
51ENOTHOE SP 0.00 0.00 63.71 1.52
CLASS PYCHOGONIDA 0.00 0.00 1.21 0.03
CRANGON SEPTEMSPINOSA 0.00 0.00 3.19 0.08
CERAPUS TUBULARIS 0.00 0.00 2.78 0.07
ELASM0 PUS LEVIS 0.00 0.00 8.56 0.20
EDOTEA TRILOBA 0.00 0.00 3.64 0.09

. RATWEA OCT0 PUNCTATA 0.00 0.00 1.21 0.03'
CORUPHilM ACHERUSICtM 0.00 0.00 24.67 0.59
MONOCULODES EDWAROSI 0.00 0.00 23.88 0.57
SAGITTA SP 34.10 0.37 38.18 0.91
Aul0LYTUS SP 0.00 0.00 2.05 0.05
ERICHTHOMlus SP 0.00 0.00 6.18 0.15
OTHER SPECIES 11.40 0.12 71.23 1.70

STAhk h0TAL ANO
DATE TOTAL 9328.90 4195.98

i
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OYSTERCR. GEAR-36 BONG . 26 JAN 81

STAT!ON
DSHI DSN2

--==............................--....................-...- =.....-- ....................__...........................--=_
SPECIES NtMBER PCT NtMBER PCT MlMBER PCT

INDIVS COMP INDIVS COMP TOTAL COMP_.......................... ............................. ................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ - - -

NE(MYSIS AMERICANA 269.30 7.35 425.00 8.96 347.15 8.26
ANELISCA SP 321.90 8.95 971.40 20.47 649.65 15.45
JASSA FALCATA 2388.80 65.18 2532.50 53.38 2460.65 58.52
GAMANUS SP 93.70 2.56 208.20 4.39 150.95 3.59
SUBCLASS OSTRACODA 11.70 0.32 0.00 0.00 5.85 0.14
COROPHitM SP 93.70 2.56 208.20 4.39 150.95 3.59
SUBORDER CAPRElLIDEA 0.00 0.00 34.10 0.73 17.35 0.41
LEUCON AMERICANUS 163.90 4.47 26.00 0.55 94.95 2.26
MYSIDOPSIS BIGELOWI 0.00 0.00 8.70 0.18 4.35 0.10
OXVlROSTYLIS SMiiHI 11.70 0.32 8.70 0.18 10.20 0.24
STENOTHOE SP 93.70 2.56 34.70 0.73 64.20 1.53
CRANGON SEPTEMSPINOSA 11.70 0.32 52.00 1.10 31.85 0.76
ELASMOPUS LEVIS 46.80 1.28 0.00 0.00 23.40 0.56
EDOTEA TRILOBA 11.70 0.32 0.00 0.00 5.85 0.14
MONOCUL3 DES E!*ARDS! 46.80 1.28 34.70 0.73 40.75 0.97
SAGlilA SP 35.10 0.96 26.00 0.55 30.55 0.73
OTHER SPECIES 58.50 1.60 173.60 3.66 116.05 2.76

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

STATION TOTAL AND
DATE TOTAL 3665.00 4744.40 4204.70

l

.

' '

' - - - - _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - .
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OVS1ERCR GEAR.36 BONG 9 F EB 81

$TATION
DSN1 DSN2

...................................-- - ...............-- _=............................................................
SPECIES NtMBER PCT NtMBER PCT HlMBER PCT

INDIVS COMP IN0lVS COMP TOTAL COMP
........................................-- - _- -- ...........................................................................

NECMYSIS AMERICANA 2109.50 45.71 2089.90 41.67 2099.70 43.61
ANELISCA SP 40.60 0.88 0.00 0.00 20.30 0.42
JASSA EALCATA 1906.70 41.32 1880.90 37.50 1893.80 39.33
CRANGON SEPTEMSPINO ZOEA 0.00 0.00 10.40 0.21 5.20 0.11
GAtMARUS SP 40.60 0.88 125.40 2.50 83.00 1.72
CORUPHItM SP 121.70 2.64 418.00 8.33 269.85 5.60
STEN 0THOC SP 0.00 0.00 125.40 2.50 62.70 1.30
CRANGON SEPIEMSPINOSA 172.40 3.74 156.70 3.12 164.55 3.42
EDOTEA TRILOBA 0.00 0.00 10.40 0.21 5.20 0.11
HONOCULODES EDWARDSI 121.70 2.64 83.60 1.67 102.65 2.13
SAGITTA SP 71.00 1.54 104.50 2.08 87.75 1.82
OTHER SPECIES 30.40 0.66 10.40 0.21 20.40 0.42

.......... =...........................--- - -- - ................-- -- --- --- ==........................-.-----...---

STATION TOTAL AND
DATE TOTAL 4614.60 5015.60 4815.10

.
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DVSTERCR GE AR.? 6BO NG 18 T EB 81

STATION
D504

..................................................... ..__..............................................................__...... |

SPECIES NtHBEk PC T NLHEE R PCT
INDIVS CCP4P TOTAL CtNP

.............__........................................................................................ ...__..__..........=

NE(NYSIS AMERICANA 40.30 1.45 1534.96 28.20
AMPELISCA SP 0.00 0.00 108.56 1.99
JASSA F ALCATA 2288.50 82.08 2565.81 47.14 i

CRANG0N SEPTEMSPINO 20EA 8.10 0.29 29.54 0.54 I

GAMMARUS SP 32.20 1.15 J33.06 6.12
SUBCLASS OSTRAC0t'A 0.00 0.00 20.88 0.38
COROPHluH SP 161.20 5.78 402.36 7.39
SUBURDER CAPRELLIDEA 0.00 0.00 26.18 0.48. ,

SARSIA SP 24.20 0.87 110.95 2.04 |

LEUCON AMERICANUS 0.00 0.00 25.09 0.46 |

MYSIDOPSIS BIGELDWI 0.00 0.00 5.50 0.10 |
'

OXYUROSTYLIS SMITHI 0.00 0.00 11.73 0.22
STENOTIIOE SP 64.50 2.31 78.11 1.44
CLASS PYCNOGONIDA 32.20 1.15 10.73 0.20
CRANG0N SEPTEMSPINOSA 0.00 0.00 24.15 0.44
ELA5HOPUS LEVIS 0.00 0.00 18.53 0.34
8ATEA CATHARINENSIS 32.20 1.15 21.38 0.39
EDOIEA TRIL(BA 0.00 0.00 3.88 0.07
MELITA NITIDA 0.00 0.00 5.66 0.10
RAllFEA OCT0 PUNCTATA 8.10 0.29 4.85 0.09
COROPill0H ACliERUSICUM 0.00 0.00 4.49 0.08
SAGITTA SP 80.60 2.89 50.39 0.93
ERICHTHONIUS SP 0.00 0.00 15.11 0.28
oiler SPECIES 16.20 0.58 31.16 0.57
.....___......................... __............._.............___..................................______......................

STATION TOTAL AND
DATE TOTAL 2788.30 5443.04 .
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- _ _ - . . _ _ . . _ _ __
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OYS'IERCR GEAR-36 BONG 23 FEB 81

STATION
DSNI DSN2 ,

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

SPECIES NtNBER PCT EMBER PCT NtMBER PCT
IN0lVS COMP IN0lVS COW TOTAL COMP

................................................................_____ _____......... ___ ____,...........______===........_

_

NE(NYSIS AMERICANA 6579.30 33.84 6276.50 41.24 6421.90 37.09
ANELISCA SP 381.40 1.96 298.90 1.96 340.15 1.96

,

JASSA FALCATA 3051.30 15.70 2689.90 17.68 2870.60 16.57l

! CRANGON $[PTEMSPINO ZOEA 95.40 0.49 298.90 1.96 197.!5 1.14
GA MARUS SP 7056.00 36.30 4184.30 27.50 5620.15 32.43
COROPHitM SP 572.10 2.94 697.40 4.58 634.75 3.66
SUBORDER CAPRELLIDEA 381.40 1.96 0.00 0.00 190.70 1.10

1 OXYUROSTYLIS SMITHI 95.40 0.49 99.60 0.65 97.50 0.56
i CLASS PYCN0GONIDA 381.40 1.96 0.00 0.00 190.70 1.10

CRANGON SEPTEMSPINOSA 166.90 0.86 174.30 1.15 170.60 0.98
BATEA CATHARINENSIS 0.00 0.00 99.60 0.65 49.80 0.29
HONOCULODES EDWARDSI 381.40 1.96 199.30 1.31 290.35 1.68
ORDER AMPHIP0DA 0.00 0.00 99.60 0.65 49.80 0.29
OTHER SPECIES 298.00 1.53 99.60 0.65 198.80 1.15

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

DATE TOTAL 19440.00 15217.90 17328.95 ,

D

4

_ _ _ _ _ _ _ _ - _ . - - - _ _ _ . - - _ _ - - _ - _ _- - - - . _ _ _ _ . - ._
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OYSTERCR GEAR-36 BONG 9 MAR 81

STATION
DSNI DSN2

.........................................................______= ---__=,......................................................-

SPECIES NtMBER PCT NtMBER PCT HlMBER PCT
INDIVS COMP INDIVS COMP TOTAL COMP

......................_.......................__________ ........ .................._...........................................
NEUMYSIS AMERICANA 2966.80 42.34 2864.90 49.69 2915.85 45.66
JASSA FALCATA 1675.40 23.91 1269.30 22.01 1472.35 23.05
CRANG0N SEPTEMSPING ZOEA 279.20 3.98 262.90 4.56 271.05 4.24
GAMMARUS SP 663.20 9.46 290.10 5.03 476.65 7.46
COROPll!UM SP 174.50 2.49 72.50 1.26 123.50 1.93
SUBORDER CAPRELLIDEA 69.80 1. 01) 36.30 0.61 53.05 0.83
SAPSIA SP 488.70 6.97 525.80 9.12 507.25 7.94

i
| LEUCON AMERICAhUS 69.80 1.00 54.40 0.94 62.10 0.97

NYSIDOPSIS BIGELOWI 34.90 0.50 36.30 0.63 35.60 0.56
OXYUROSTYLIS SMITit! 104.70 1.49 72.50 1.26 88.00 I.39
5 TEN 0Til0E SP 34.90 0.50 0.00 0.00 17.45 0.27
CRANGON SEPTEMSPINOSA 61.10 0.87 63.50 1.10 62.30 0.98
MICR0PROTOPUS RANEYI 0.00 0.00 12.50 1.26 36.25 0.57
RATIEEA OCT0 PUNCTATA 209.40 2.99 54.40 0.94 131.90 2.07
COR0PilllM ACllERUSICUM 69.80 1.00 0.00 0l00 34.90 0.55
MONOCULODES EDWARDSI 0.00 0.00 72.50 1.26 36.25 0.51
SAGITTA SP 0.00 0.00 9.10 0.16 4.55 0.07
ORDER AMPlilP00A 34.90 0.50 0.00 0.00 17.45 0.27
OTilER SPECIES 69.80 1.00 9.10 0.16 39.45 0.62
....................................................................-...-..-...-...-...... ....--.........--.....-...-- ........

STATION TOTAL AND
DATE TOTAL 7006.90 5766.10 5386.50
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|
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OYSTERCR GEAR-3680NG 16 MAR 81

STATION
DSD4

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

SPECIET NtNBER PCT NLMBER PCT
INDIVS COMP TOTAL COMP

-===.._.................................==. ........____.......... .__. .................______.......__....__.......

NE(NYSIS AMERICANA 2059.00 44.53 5542.75 52.39
AMPELISCA SP 0.00 0.00 24.08 0.23
JASSA FALCATA 1343.00 28.91 1264.46 11.95
CRANGON SEPTEMSPIN0 ZOEA 208.70 4.49 899.12 8.50
GAMMARUS SP 72.60 1.56 480.93 4.55
SlECLASS 051RACODA 0.00 0.00 0.92 0.01
COROPHilM SP 145.20 3.13 95.21 0.90
SUBORDER CAPRELLIDEA 145.20 3.13 112.56 1.06
SARSIA SP 544.50 11.72 1586.16 14.99
LEUCON AMERICANUS 0.00 0.00 96.92 0.92
MYSIDOPSIS BIGELOWI 0.00 0.00 30.35 0.29
OXYUROSTYLIS SMIfHI 0.00 0.00 16.75 0.16
STEN 0lHOE SP 36.30 0.78 41.11 0.39
CLASS PVCN0GONIDA 9.10 0.20 11.82 0.11
CRANG0H SEPTEMSPINOSA 0.00 0.G0 45.50 0.43
CERAPUS TUBULARIS 0.00 0.00 7.17 0.07
ELASM0 PUS LEVIS 0.00 0.00 11.66- 0.11
ED01EA TRILOBA 0.00 0.00 3.36 0.03
MICR0PROTOPUS RANLYI 0.00 0.00 15.90 0.15
RATIOCEA OCT0 PUNCTATA 18.10 0.39 155.85 1.47
COROPHitM ACHERUSICUM 36.30 0.78 9.85 0.09
MONOCULODES EDWARDSI 0.00 0.00 16.04 0.15
5AGITTA SP 0.00 0.00 21.04 0.20
ERICHilK)NIUS SP 0.00 0.00 1.81 0.02
OTHER SPECIES 18.20 0.39 88.44 0.84

_

==..........-......i ........_........._....._.............. ..._ .. ...... .........._ ===_ == = . ..__............ ._.__....
STATION TOTAL AND

DATE TOTAL 4646.20 10579.76

- - - ___-____________ ___________ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ __
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OYSTERCR GEAR.3680NG 23 MAR 81

STATION
DSNI OSN2

..............__........__.......___......................................._ _ -- ==__.... ....................................
SPECIES HlMBER PCT NtMBER PCT NUMBER PCT

IN0lVS COMP IN0!VS COMP TOTAL COMP
.............._ .......__.......__...........__.................__.___...........................................___......__....

NE(NYSIS AMERICANA 2576.10 43.05 2900.80 42.30 2738.45 42.65
AMPELISCA SP 46.80 0.78 330.80 4.82 188.80 2.94
JASSA FALCATA 1171.00 19.57 763.40 11.13 967.20 15.06
CRANGON SEPTEMSPINO 20EA 702.60 11.74 1094.10 15.96 898.35 13.99
GAMMARUS SP 515.20 8.61 432.60 6.31 473.90 7.38
COROPHitM SP- 0.00 0.00 25.40 0.37 12.70 0.20
SLEORDER CAPRELLIDEA 46.80 0.78 50.90 0.74 48.85 0.76
SARSIA SP 314.70 6.26 788.00 11.50 581.75 9.06
LEUCON AMERICANUS 140.50 2.35 229.00 3.34 184.75 2.88
OXYUROSTYLIS SMITHI 0.00 0.00 50.90 0.74 25.45 0.40
STEN 0THOE SP 93.70 1.57 25.40 0.37 59.55 0.93
CRANG0N SEPTEMSPINOSA 58.50 0.98 25.40 0.37 41.95 0.65
ED0 TEA TRILO8A 46.80 0.78 0.00 0.00 23.40 0.36
COROPHitM ACHERUSICUM 46.80 0.78 25.40 0.37 36.10 0.56
MONOCULODES EDWAROSI 0.00 0.00 25.40 0.37 12.70 0.20
SAGITTA SP 23.40 0.39 50.90 0.74 37.15 0.58
ORDER AMPHIP00A 0.00 0.00 25.40 0.37 12.70 0.20
ERICHTHONIUS SP 46.80 0.18 0.00 0.00 23.40 0.36
OTHER SPECIES 93.60 1.56 12.70 0.19 53.15 0.83

" ikkib~ kbkkb NbS N

OATE TOTAL 5% 3.30 6857.30 6420.30

.

- _ _ . _ _ _ _ - - _ - - - - - - - - - -.--- -----
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OYS TERCR GEAR-36 BONG 30 MAR 81

STATION
DSHI DSN2

---- ..____.........................__..................__.....__......._ . . . . _ _ _ . . . . . . . . . . . . . _ - . ..........._____........-

SPECIES NtNBER PC T NtMBER PCT NUMBER PCT
INDIVS COMP INDIVS COMP TOTAL COMP

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

NE(NYSIS AMERICANA 810.20 5.16 785.90 4.58 798.05 4.85
AMPELISCA SP 254.20 1.62 943.00 5.50 598.60 3.54
JASSA FALCATA 889.60 5.66 1728.90 10.08 1309.25 7.97
CRANCON SEPIEMSPINO ZOEA 1239.10 7.89 785.90 4.58 1012.50 6.16
GAMMARUS SP 8768.90 55.81 8801.60 51.32 8785.25 53.47
$UBCLASS OSTRAC00A 79.40 0.51 98.20 0.57 88.80 0.54
SUBORDER CAPRELLIDEA 0.00 0.00 157.20 0.92 78.60 0.48
SARSIA SP 3177.10 20.22 2868.40 16.72 3022.75 18.40
LIUCON AMERICANUS 47.70 0.30 216.10 1.26 131.90 0.80
OXYUR0STYLIS SMITHI 127.10 0.81 157.20 0.92 142.15 0.87
STEN 0THDE SP 127.10 0.81 157.20 0.92 142.15 0.87
CLASS PYCNOGONIDA 15.90 0.10 39.30 0.23 27.60 0.17
ED0TLA TRl!DBA 0.00 0.00 19.60 0.11 9.80 0.06
COROPHlUM ACHERUSICUM 0.00 0.00 157.20 0.92 78.60 0.48
SAGITTA SP 7.90 0.05 0.00 0.00 3.95 0.02
ORDER AMPHIPODA 121.10 0.81 0.00 0.00 63.55 0.39
AUTOLYTUS SP 15.90 0.10 39.30 0.23 27.60 0.17
ERICHTHONIUS SP 0.00 0.00 157.20 0.92 78.60 0.48
OTHER SPECIES 23.80 0.15 39.20 0.23 31.50 0.19
.._.____ ........... ..... ....... _......._ ..........._...._...._.____=_=-==..___.._.....__........ .....-- _- :_....__...._

STATION TOTAL AND
DATE TOTAL 15711.00 17151.40 16431.20



_ _ _ _ _ .

OYSTERCR GEAR.36 BONG 6 RPR 81

STATION
DSNI DSN2

..............................................................__.............___.....____._ _,,-....__.....__................

SPECIES HUMBER PCT NUMBER PCT NUMBE R PCT
INDIVS COMP INDIVS COMP TOTAL COMP.

....__.__......_____..............___.............___....___.._____.........____..____................. ___.......__............

NE(NYSIS AMERICANA 12241.60 57.21 4503.60 34.48 8372.60 48.60
AMPELISCA SP 1932.90 9.03 1310.10 10.03 1621.50 9.41
JASSA FALCATA 536.90 2.51 163.80 1.25 350.35 2.03
CRANG0N SEPTEMSPINO 20E A 671.10 3.14 1719.50 13.17 1195.30 6.94
GAMMARUS SP 5154.40 24.09 2456.50 18.81 3805.45 22.09
SUBCLASS OSTRACODA 214.80 1.00 81.90 0.63 148.35 0.86
$UBORDER CAPRELLIOEA 107.40 0.50 245.60 1.88 176.50 1.02
SARSIA SP 214.80 1.00 1801.40 13.79 1008.10 5.85
LEUCON AMERICANUS 214.80 1.00 368.50 2.82 291.65 1.69
OXYUR0STYLIS SM11HI 0.00 0.00 40.90 0.31 20.45 0.12
ED0 TEA TRILDBA 0.00 0.00 122.80 0.94 61.40 0.36
MICR0PROTOPUS RANEVI 107.40 0.50 0.00 0.00 53.70 0.31
RAll*EA OCT0 PUNCTATA 0.00 0.00 81.90 0.63 40.95 0.24
SAGITTA SP 0.00 0.00 40.90 0.31 20.45 0.12
AUTOLYTUS SP 0.00 0.00 81.90 0.63 40.95 0.24

R OTHER SPECIES 0.00 0.00 40.90 0.31 20.45 0.12
___ ..__ __................___...........__.................__.......___.__.......__.............__....___.........__...........

i

STATION TOTAL AND
DATE TOTAL 21396.10 13060.20 17228.15 |,

1,

___._ .___



. _ - _ _
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OYSTERCR GEAR-36 BONG 13 APR 81

STATION
OSN1 DSN2

......... ---.. ......................_ __ ...._____ ____ .____ _____ . ___ _. _____ __ _________________ __

SPECIES NLNBER PCT NtNBER PCT NUMBER PCT
INDIVS COMP INDIVS COMP TOTAL COMP

.............__-........._.....___..___.........______..___...__...........____ __ _... ___.....___. ___..................

NE(MYSIS AMERICANA 6981.40 21.14 5754.70 16.28 6368.05 18.63
AMPELISCA SP 2746.80 8.32 2452.80 6.94 2599.80 7.60
JASSA FALCATA 915.60 2.77 1132.10 3.20 1023.85 2.99
CRANGON SEPTEMSPINO 20EA 5951.40 18.02 4528.30 12.81 5239.85 15.33
GAMMARUS SP 15336.20 46.45 20000.00 56.57 17668.10 51.68
SIECLASS OSTRACODA 0.00 0.00 94.30 0.27 47.15 0.14
SUBORDER CAPRELLIDEA 228.90 0.69 0.00 0.00 114.45 0.33
SAR$1A SP 114.40 0.35 0.00 0.00 57.20 0.17
LEUCON AMERICANUS 114.40 0.35 377.40 1.07 245.90 0.72
MYSIDOPSIS BIGELOWI 0.00 0.00 188.70 0.53 94.35 0.28
OXYUROSTYLIS SMITill 114.40 0.35 0.00 0.00 57.20 0.17
CRANG0N SEPTEMSPINOSA 157.40 0.48 106.10 0.30 131.75 C.39
IDOTEA BALTICA 114.40 0.35 0.00 0.00 57.20 0.17
MICR0PROTOPUS RANEYI 0.00 0.00 188.70 0.53 94.35 0.28
RATIKEA OCT0 PUNCTATA 0.00 0.00 188.10 0.53 94.35 0.28
COROPilllM ACilERUSICIM 0.00 0.00 188.70 0.53 94.35 0.28
OTitER SPECIES 243.10 0.74 153.30 0.43 198.20 0.58

---- .-- ..-......--------- ..-...--....---....-....--...-....................--.......--.............................. - _-
STATION TOTAL AND

DATE TOTAL 33018.40 35353.80 34186.10

|

. - _ _ _ _ _ _ - - - _ _ _ - _ _ _ _ - _ _ - _ - - - - _ - - - - - _ _ _ _ _ _ _ _-
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OYSTERCR GEAR.3680NG 20 APR 81

STAIION
DSD4

- - - . . . . . . . . . . . . . . . . . - - - - . . . . . . . . . . . . . . - - - . . . . - - - . - - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - . . . . - - . . . - - . . . . . . . . . . . - - . . .
SPECIES MlMBER PCT NUMBER PCT

INDIVS COMP TOTAL COMP
...........--...--.........--.....................................--.........--........................--................- .....

NE(NYSIS AMERICANA 1808.60 1.67 7787.72 27.63
AMPELISCA SP 0.00 0.00 465.62 1.65
JASSA FALCATA 904.30 3.84 1538.31 5.46
CRANGON SEPTEMSPING ZUEA 19532.80 82.87 13305.03 47.20
GAMMARUS SP 422.00 1.79 3533.82 12.54
SUBCLASS OSTRACODA 0.00 0.00 48.73 0.17
COROPHilM SP 90.40 0.38 73.92 0.26
SUBORDER CAPRELLIDEA 0.00 0.00 20.01 0.01
SARSIA SP 331.60 1.41 304.53 1.08
LEUCOM AMERICANUS 0.00 0.00 125.84 0.45
OXYUNOSTYLIS SMITHI 30.10 0.13 56.68 0.20
STEN 0THOE SP 0.00 0.00 14.89 0.05
CLASS PVCN0GONIDA 0.00 0.00 11.45 0.04
CRANG0N SEPTEMSPih0SA 0.00 0.00 223.64 0.79
CERAPUS TUBULARIS 30.10 0.13 8.53 0.03
ELASM0 PUS LEVIS 0.00 0.00 10.14 0.04
IDOTEA BALTICA 30.10 0.13 3.01 0.01
ED0 TEA Trit 0B A 0.00 0.00 4.26 0.02
MICR0PR0f0 PUS RANEYI 0.00 0.00 10.14 0.04
RAlle(EA OCIOFUNCTATA 120.60 0.51 175.79 0.62
COROPHitM ACHERUSICUM 0.00 0.00 5.96 0.02
MONOCULODES E0WARDSI 0.00 0.00 9.86 0.03
SAGITTA SP 60.30 0.26 124.14 0.44
ORDER AMPHIPODA 0.00 0.00 13.24 0.05
AUTOLY1US SP 30.10 0.13 121.91 0.43
MICRODEUiOPUS GRYLLOTALP 0.00 0.00 5.52 0.02
OTHER SPECIES 180.80 0.77 186.10 0.66

ShkkhbH bial NO
. DATE TOTAL 23571.80 28189.39
I

|

|

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



OYSTERCR GEAR.36 BONG 27 APR 81

STATION
DSNI DSN2

____........................__..............___...__..... ..___...................................__....__......................
SPECIES HLMBER PCT NUMBER PCT NUMBER PCT

_

INDIVS C0hP INDIVS COMP TOTAL CCMP
. . . . . . . . . . . . . . . . . . . . . _ _ _ . . . . . . . . _ _ _ _ . . . . . . . . . _ _ _ _ . . . . . . . . . . . . . . . . . . . _ _ . . . . . . . . . . . . . . . _ . _ __ _--- ................._......__...

NEfNYSIS AMERICANA 3461.00 16.63 6006.80 20.06 4733.90 18.66 '
AMPELISCA SP 1361.70 6.54 873.70 2.92 1117.70 4.40
JASSA FALCATA 1588.70 7.63 3494.90 11.67 2541.80 10.02
CRANGON SEPTEMSPINO 20EA 1021.30 4.91 3003.40 10.03 2012.35 7.93
GAM 4ARUS SP 11801.40 56.71 14198.00 47.42 12999.70 51.23
SUBCLASS 051RAC00A 397.20 1.91 709.90 2.37 553.55 2.18
LEUCON AMERICANUS 170.20 0.82 273.00 0.91 221.60 0.87
OXYUR0STYLIS SMITHI 198.60 0.95 54.60 0.18 126.60 0.50
STEN 0THOE SP 227.00 1.09 0 00 0.00 113.50 0.45
CRANG0N SEPTEMSPINOSA 425.50 2.04 505.10 1.69 465.30 1.83
IDOTEA BAL1|CA 56.70 0.27 0 00 0.00 28.35 0.11
RAllEEA OCTOPUNCTATA 0.00 0.00 109.20 0.36 54.60 0.22
SAGliTA SP 28.40 0.14 54.60 0.18 41.50 0.16
AUTOLYTUS SP 28.40 0.14 327.60 1.09 178.00 0.70
OTifER SPECIES 42.60 0.20 327.60 1.09 185.10 0.73
..........__ ..___.........____.........._..__...........- -- ...........................___..__....... .___ ................

STATION TOTAL AND
DATE TOTAL 20808.70 29938.40 25373.55

s



,

OYSTERCR GEAR-3680NG 6 MAY El

STATIO.1
DSNI DSN2

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

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT
INDIVS COMP INDIVS COMP TOTAL COMP

........................._________...............______........___.....,________ ................ ,_ ,_ ,_,. _,,._____ ,,,,,,,_,

NEDMYSIS AMERICANA 6556.40 17.62 5718.60 26.75 6137.50 20.95
AMPELISCA SP 1380.30 3.71 608.40 2.85 994.35 3.39
JASSA FALCATA 1380.30 3.71 2068.40 9.68 1724.35 5.89
CRANGON SEPTEMSPINO 20EA 4140.90 11.13 3954.40 18.50 4047.65 13.82
GAMMARUS SP 17483.80 47.00 6327.00 29.60 11905.40 40.65
SUBCLASS OSTRA00DA 1265.30 3.40 912.50 4.27 1088.90 3.72
COROPHlUM SP 920.20 2.47 365.00 1.71 642.60 2.19
SUBORDER CAPRELLIDEA 460.10 1.24 121.70 0.57 290.90 0.99
PANOPEUS llERBSTII 20EA 115.00 0.31 0.00 0.00 57.50 0.20
LEUCON AMERICANUS 345.10 0.93 60.80 0.28 202.95 0.69
OXYUROSTYLIS SMITHI 0.00 0.00 182.50 0.85 91.25 0.31
STENOTHOE SP 460.10 1.24 121.70 0.57 290.90 0.99
CRANG0N SEPTEMSPINOSA 467.30 1.26 494.30 2.31 480.80 1.64
ELASHOPUS LEVIS 920.20 2.47 0.00 0.00 460.10 1.51
IDOTEA BALTICA 345.10 0.93 60.80 0.28 202.95 0.69
ED0 TEA TRILOBA 0.00 0.GG 60.80 0.28 30.40 0.10
00ROPHluM ACHERUSICUM 460.10 1.24 0.00 0.00 230.05 0.79
AUTOLYTUS SP 230.10 0.62 243.30 1.14 236.70 0.81
OTHER SPECIES 273.20 0.73 76.00 0.36 174.60 0.60

~ ~

ShkhlbNhbikLkNb
DATE I0IAL 37203.50 21376.20 29289.85
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OYSif ICR GEAR.3680NG 18 MAY 81

stall 0N
DSD4

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

'PECIES NtNBER PC T NtNBER PCT
INDIVS COMP TOTAL COMP

_=...........______........___........ __.... .... .. ___ ___, _____ ....... ......____ ___.......................... .==-

( NE(NYSIS AMERICANA 33.00 3.44 468.47 8.43
| AMPELISCA SP 0.00 0.00 786.99 14.17
l JASSA FALCATA 437.70 45.68 584.73 10.53

CHANG 0N SEPTEMSPING ZOEA 156.90 16.38 414.30 7.46
GAMMARUS SP 16.50 1.72 517.90 9.32
StBCLASS OSTRAC00A 24.80 2.59 2212.73 40.91
COROPHlUM SP 156.90 16.38 121.22 2.18
SLEORDER CAPRELLIDEA 33.00 3.44 31.10 0.56
L EUCON AMERICANUS 0.00 0.00 24.62 0.44
OXYUROSTYLIS SMITill 0.00 0.00 58.40 1.05
STEN 0Til0E SP 33.00 3.44 58.86 1.06
CLASS PYCN0G0NIDA 0.00 0.00 1.66 0.03
rRANGON SEPTEMSPINOSA 0.00 0.00 13.56 0.24
URAPUS TlEULARIS 0.00 0.00 2.88 0.05
EI ASMOPUS LEVIS 0.00 0.00 5.97 0.11
IDOTEA BALTICA 8.30 0.87 18.55 0.33
ED01EA TRILOBA 0.00 0.00 5.74 0.10
MICR0PROTOPUS RANEYI 0.00 0.00 2.88 0.05
MELITA HITIDA 0.00 0.00 3.33 0.06
COROPHitM ACHERUSICUM 8.30 0.87 63.36 1.14
SAG 3TTA SP 8.30 0.87 0.83 0.01
ORDER AMPHIP0DA 0.00 0.00 0.88 0.02
AUTOLYTUS SP 0.00 0.00 4.31 0.08
ERICillHONIUS $P 0.00 0.00 5.75 0.10
OTHER SPECIES 41.40 4.32 85.96 1.55
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - . . . . . . . . . . - . . - - . . . . . . . . . . - - . . . . . . . . . . . . . - - - - - . - . . . . . . - . . . - . . . - - - - - - . . . - - - - . .
STATION 10iAL AND

DATE . TOTAL 958.10 5554.98

i



. .

0YSTERCR GEAR-36 BONG 26 MAY 81

STATION
DSNI DSN2

____.....__...... ___......_...._......__.........___.........__.................__.................................____........
| SPECIES NtMBER PCT NtMBER PCT NtMBER PCT

INDIVS COMP INDIVS COMP TOTAL COMP
.....__......__.............__...._ ..........__- --- _ z...............___...__........__.........__...__................

I NECMYSIS AMERICANA 4797.20 17.59 5740.20 75.60 5268.70 30.22
| AMPELISCA SP 13827.20 50.70 0.00 0.00 6913.60 39.66

JASSA FALCATA 846.60 3.10 0.00 0.00 423.30 2.43
CRANGON SEPTEMSPINO 20EA 352.70 1.29 0.00 0.00 176.35 1.01
GAHMARUS SP 1410.90 5.17 0.00 0.00 705.45 4.05
SUBCLASS OSTRACODA 4162.30 15.26 0.00 0.00 2081.15 11.94
NEOPAN0PE TEXA SAYI ZOEA 70.50 0.26 0.00 0.00 35.25 0.20
COROPHIUM SP 282.20 1.03 290.60 3.83 286.40 1.64
StEORDER CAPRELLIDEA 0.00 0.00 145.30 1,91 72.65 0.42
LEUCON AMERICANUJ 211.60 0.78 0.00 0.00 105.80 0.61
OXYUR0STYLIS SMITHI 282.20 1.03 145.30 1.91 213.75 1.23
5TENOTI'OE SP 282.20 1.03 145.30 1.91 213.75 1.23
PALAEMONETES SP Z0EA 0.00 0.00 145.30 1.91 72.65 0.42
CRANGON SEPTEMSPINOSA 396.83 1.45 345.10 4.54 370.95 2.13
CERAPUS TUBULARIS ' 0.00 0.00 145.30 1.91 72.65 0.42
IDOTEA BALTICA O.00 0.00 72.70 0.9E 36.35 0.21
ED01EA TRILOBA 0.00 0.00 72.70 0.96 36.35 0.21
MONOCULODES EDWARDSI 0.00 0.00 145.30 1.91 72.65 0.42
OTHER SPECIES 352.70 1.29 199.90 2.63 276.30 1.58
_-_._.___................._____..._.._.............................__._-__..........____..........................-__________...

STATION TOTAL AND
DATE TOTAL 77275.10 7593.00 17434.05

.

_ _ _ _ _ _ _



OYSTERCR GEAR-3580NG 1 JUN 81

STATION
DSNI DSN2

. ...__.__.......___....___.___.........___.......__...__._____............_____...__......__. ......................___.....__.

SPECIES NHH8ER PCT NUMBER PCT NUMBER PCT
INDIVS COMP inn!VS COMP TOTAL COMP

..................__.........______.......___....__............ __...........,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

NEUMYSIS AMERICANA 2190.20 7.39 1848.80 3.38 2019.50 4.79
AMPELISCA SP 11901.80 40.18 24774.00 45.36 18337.90 43.54
JASSA FALCATA 1254.90 4.24 1848.80 3.38 1551.85 3.68
CRAHGON SEPTEMSPING ZOEA 2439.60 8.24 4601.50 8.42 3520.55 8.36
GAMHARUS SP 997.70 3.37 2374.70 4.35 1686.20 4.00
SUBCLASS OSTRAC00A 2517.50 8.50 7272.00 13.31 4894.75 11.62
NEOPAHOPE TEXA SAYI 20EA 5042.90 17.03 5603.90 10.26 5323.40 12.64
CDROPH.UM SP 249.40 0.84 0.00 0.00 124.70 0.30
SLEORDER CAPREILIDEA 257.20 0.87 525.90 0.96 391.55 0.93
LEUCON AMERICANUS 319.60 1.08 1183.20 2.17 751.40 1.78
OXYUROSTYLIS SMITill 257.20 0.87 1331.10 2.44 794.15 1.89
STENOTHOE SP 498.00 1.68 262.90 0.48 380.85 0.90
CLASS PYCN0GONIDA 62.40 0.21 0.00 0.00 31.20 0.07
PALAEMONETES SP 20EA 631.30 2.13 525.90 0.96 578.60 1.37
CRANGON SEPTEMSPIN05A 62.40 0.21 90.40 0.17 76.40 0.18
IDOTEA 8ALTICA 62.40 0.21 0.00 0.00 31.20 0.07
ED0 TEA TRILOBA 62.40 0.21 0.00 0.00 31.20 0.07
|RHITHROPANOPEUS HAR 70EA 374.10 1.26 1183.20 2.17 778.65 1.85
MELITA NITIDA 124.70 0.42 534.10 0.98 329.40 0.78
UTHER SPECIES 311.80 1.05 657.40 1.20 484.60 1.15

ShkkkbNhbfklkNb

~ ~

DATE TOTAL 29618.30 54617.80 42118.05

|
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OYSTERCR GEAR-3680NG 15 JUN 81

STATION
DSNI DSN2 DSN3 DSFM D501 DSD2 DSD3

..........__.__...___...______._____.....___. .__......................................____.....___................____...__....

SPECIES NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCT NUMBER PCI NUMBER PCT NUMEER PC T

IN0lVS COMP INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP
...______...............___..__.....____.................;_=____ _ __ _____...._____..._,________...__ ....... ...__________...__

NEUMYSIS AMERICANA 3400.90 12.77 6218.35 20.61 8770.70 30.68 8648.60 40.09 591.30 15.36 377.70 11.44 397.90 13.83

AMFELISCA SP 9839.35 36.95 7109.75 23.34 2819.50 9.86 1601.60 7.42 46.40 1.21 0.00 0.00 30.60 1.06
JASSA FALCATA 857.35 3.22 1198.35 3.93 1882.90 6.59 1361.40 6.31 881.23 22.89 1445.00 43.78 1163.00 40.42
CRAllGON SEPILHSPINO 20EA 78.00 0.29 46.90 0.15 87.80 0.31 80.10 0.37 0.00 0.00 24.60 0.75 38.30 1.33
GAMMARUS SP 0.00 0.00 187.55 0.62 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SUBCLASS OSTRAC00A 1051.95 3.95 1092.65 3.59 780.50 2.73 1121.10 5.20 0.00 0.00 57.50 1.74 15.30 0.53
NEOPANOPE IEXA SAYI ZOEA 5568.30 20.91 7292.90 23.94 4243.90 14.85 4324.30 20.05 1020.30 26.50 591.10 17.91 231.20 8.24
COROPH!UM SP 231.45 0.87 157.80 0.52 78.00 0.27 320.30 1.48 115.90 3.01 98.50 2.98 91.80 3.19
SLE0fwER CAPRELLIDEA 0.00 0.00 17?.70 0.5' 156.10 0.55 0.00 0.00 0.00 0.00 32.80 0.99 0.00 0.00

PANOPEUS HERBSill 20EA 1087.05 4.08 3152.95 10.35 5970.70 20.89 2882.90 13.36 834.80 21.69 164.20 4.98 107.10 3.72

LEUCON AMERICANUS 10 5.20 4.04 266.45 0.87 78.00 0.27 80.10 0.37 !!.60 0.30 0.00 0.00 0.00 0.00
OXYDROSTYLIS SMITHE 679.80 2.55 298.50 0.98 624.40 2.18 320.30 1.48 0.00 0.00 0.00 0.00 15.30 0.53
STENOTHOE SP 157.80 0.59 78.90 0.26 156.10 0.55 160.20 0.74 46.40 1.21 131.40 3.98 214.20 7.44
CLASS PYCN0GONIDA 135.40 0.51 165.25 0.54 0.00 0.00 80.10 0.37 0.00 0.00 8.20 0.25 0.00 0.00

PALAEMONETES SP 20EA 372.10 1.40 532.95 1.75 478.00 1.67 160.20 0.74 0.00 0.00 16.40 0.50 7.70 0.27
CRANGON SEPIEMSPINOSA 34.15 0.13 49.00 0.16 39.00 0.14 20.00 0.09 0.00 0.00 0.00 0.00 0.00 0.00
UP0GIBIA AfflNIS ZOEA 506.70 1.90 895.40 2.94 546.30 1.91 80.10 0.37 69.60 1.81 106.70 3.23 0.00 0.00
CERAPUS TUBULARIS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 32.80 0.99 0.00 0.00
ELASM0 PUS LEVIS 156.05 0.59 345.35 1.13 0.00 0.00 0.00 0.00 46.40 1.21 0.00 0.00 30.60 1.06
IDOTEA BALTICA 431.30 1.62 540.40 1.77 468.30 1.64 50.10 0.23 58.00 1.51 57.50 1.74 137.70 4.79
BATEA CATHARINENSIS 0.00 0.00 93.80 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ED0TIA TRILOHA 77.15 0.29 219.60 0.72 78.00 0.27 20.00 0.09 11.60 0.30 16.40 0.50 15.30 0.53

RHilHROPANOPEUS HAR ZOEA 117.45 0.44 0.00 0.00 312.20 1.09 0.00 0.00 0.00 0.00 32.80 0.99 45.90 1.60

MELITA NITIDA 0.00 0.00 0.00 0.00 0.00 0.00 80.10 0.37 0.00 0.00 0.00 0.00 0.00 0.00
CDROPHIUM ACHERUSICUM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

MONOCliLODES EDWAROSI 154.30 0.58 0.00 0.00 156.10 0.55 80.10 0.37 0.00 0.00 0.00 0.00 0.00 0.00

CYMAOUSA COMPTA 17.15 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.a0 0.00 0.00 0.00 0.00
ORDER AMPHIPDDA 0.00 0.00 0.00 0.00 234.10 0.82 0.00 0.00 0.00 0.00 0.00 0.00 30.60 1.06

OTHER SPECIES 543.40 2.04 291.05 0.96 624.20 2.18 100.10 0.46 116.00 3.01 106.70 3.23 298.60 10.38

Shkhh0N bkLkNb
DATE TOTA 1 26632.30 30466.55 28584.80 21571.70 3849.50 3300.30 2877.10

_ _- . __ -- _ _ _ _ _ _ _ _
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0YSTERCR GEAR.36 BONG 22 JUN 81

STATION
DSN1 DSN2

____............._____..________........................_......................____......................__.............__......
SPECIES NUMBER PCT NUMBER PCT NUMBER PCT

INDIVS COMP INDIVS COMP TOTAL COMP
.. ..._______....... __........__......__..__..__.... ..............__..__ ..... ...... .... .... ..............................

NE0MYSIS AMERICANA 3L13.70 10.52 3215.40 10.14 3114.55 10 12
AMPELISCA SP 18310.50 63.90 20921.80 65.99 19616.15 65.00
JASSA FALCATA 2922.40 IG.20 1725.60 5.44 2324.00 7.70
CRANGON SEPTEMSPINO 20EA 45.70 0.16 42.90 0.14 44.30 0.15
GAMMARUS SP 0.00 0.00 343.00 1.08 171.50 0.57
$UBCLASS OSTaACODA 684.90 2.39 686.00 2.16 685.45 2.27
NEOPANOPE TEXA SAYI ZOEA 867.60 3.03 1157.60 3.65 1012.60 3.36
PANOPEUS HERBSill 20EA 45.70 0.16 85.70 0.27 65.70 0.22
LEUCON AMERICANUS 456.60 1.59 686.00 2.16 571.30 1.89

-MYSIDOPSIS BIGELOWI 0.00 0.00 42.90 0.14 21.45 0.07
OXYUROSTYLIS SMITHI 913.20 3.19 1200.40 3.79 1056.80 3.50
5 TEN 0Til0E SP 182.60 0.64 0.00 0.00 91.30 0.30
CLASS PYCN0GONIDA 45.70 0.16 85.70 0.27 65.70 0.22
PALAEMONETES SP ZOEA 274.00 0.96 300.10 0.95 287.05 0.95
CRANGON SEPTEMSPINOSA 79.90 0.28 128.60 0.41 104.25 0.35
UP0GE81 A AFFINIS 20EA 137.00 0.48 128.60 0.41 132.80 0.44
IDOTEA BAlllCA 45.70 0.16 0.00 0.00 22.85 0.08
EDOTEA TRILOBA 11.40 0.04 85.7C 0.27 48.55 0.16
RH11HROPANOPEUS HAR 20EA 182.60 0.64 85.70 0.27 134.15 0.44
MELITA NITIDA 0.00 0.00 343.00 1.08 171.50 0.57
MONOCULODES EDWAilDSI 0.00 0.00 343.00 1.08 171.50 0.57
CYMADUSA COMPTA 11.40 0.04 0.00 0.00 5.70 0.G2
ORDER AMPHIPODA 182.60 0.64 0.00 0.00 91.30 0.30
MICR00EUTOPUS GRYLLOTALP 182.60 0.64 0.00 0.00 91.30 0.30
OTHER SPECIES 57.10 0.20 96.50 0.30 76.80 0.25

ShkhfbM bkLkNb
DATE TOTAL 28652.90 31704.20 30178.55

_ _ - - - _ _ . - _ _ . - _ _ _ _ _ _ _ _ _ -
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0YSTERCR GEAR-36 BONG 29 JUN 81

5IATION
DSNI DSN2

___..__........____......____......._...............___...........__.......__________...__................................__ -

SPECIES NINBER PCT NUMBER PCT NUMBER PCT
INDIVS COMP INDIVS COMP 10TAL COMP

.................____==_ _ _- __ .............................__.......................__ .....................................

NEGlYSIS AMERICANA 1254.00 4.43 1672.70 8.54 1463.35 6.11
AMPELISCA SP 3555.60 12.56 1456.10 7.43 2505.85 10.46
JASSA FALCATA 888.90 3.14 914.60 4.67 901.75 3.76
5UBCLASS OSTRACODA 13333.30 47.08 10433.20 53.. 5 11883.25 49.61
NEOPAN0PE TEXA SAYI 20EA 4698.40 16.59 2117.90 10.81 3408.15 14.23
COROPilllM SP 381.00 1.35 96.30 0.49 238.65 1.00
PANOPEUS IIERBSTil ZOEA 1396.80 4.93 1432.00 7.31 1414.40 5.90
LEUCON AMERICANUS 111.10 0.39 0.00 0.00 55.55 0.23
NYSIDOPSIS BIGELOWI 95.20 0.34 48.10 0.25 11.65 0.30
OXYUROSTYLIS SHlilli 333.30 1.18 288.80 1.47 311.05 1.30
STENOTHOE SP 381.00 1.35 192.50 0.98 286.75 1.20
CLASS PYCN0GONIDA 206.30 0.73 156.40 0.80 181.35 0.76
PALAEHONETES SP 20EA 301.60 1.07 60.20 0.31 180,90 0.76
UP0GEBIA AfflNIS ZOEA 111.10 0.39 0.00 0.00 55.55 0.23
CERAPUS IUBULARIS 127.00 0.45 48.10 0.25 87.55 0.37
ELASHOPUS LEVIS 254.00 0.90 96.30 0.49 175.15 0.73
IDOTEA BALTICA 15.90 0.06 120.30 0.61 68.10 0.28
ED01EA TRILOBA 47.60 0.17 0.00 0.00 23.80 0.10
RH11HROPAN0PEUS HAR 20EA 0.00 0.00 144.40 0.74 72.20 0.30
MICR0PROTOPUS RANEYI 0.00 0.00 144.40 0.74 72.20 0.30
HELITA NITIDA 254.00 0.90 48.10 0.25 151.05 0.63
ORDER AMPHIPODA 127.00 0.45 0.00 0.00 63.50 0.27
ERICHTHONIUS SP 254.00 0.90 0.00 0.00 127.00 0.53
OTIER SPECIES 190.50 0.67 120.40 0.61 155.45 0.65

SikhkbMTbikLkNb
DATE TOTAL 28317.60 19590.80 23954.20

_ _ _ _ _ - _ _ _ -
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0YSTERCR GEAR.36 BONG 13 JUL 81
|

| 5TATION
DSNI DSN2

...___.. __ ........__.....____........._- _...... .........___....... ........__.._- . --___....................______...

SPECIES NtNBER PCT NiHBER PCT NtNBER PCT
INDIVS COMP INDIVS C0FF TOTAL COMP

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

NE(MYSIS AMERICANA 990.90 5.20 806.30 4.08 898.60 4.63
AMPELISCA SP 5945.50 31.21 5576.70 28.23 5761.10 29.69
JASSA FALCATA 1981.80 10.40 1791.70 9.07 1886.75 9.72
SUBCLASS OSIRACODA 792.70 4.16 593.50 3.00 693.10 3.57
NEOPANOPE TEXA SAYI ZOEA 3104.90 16.30 3953.00 20.01 3528.95 18.19
COROPH!tM SP 132.10 0.69 179.20 0.91 155.65 0.80
SUHORDER CAPRELLIDEA 0.00 0.C0 358.30 1.81 179.15 0.92
PANOPEUS HERBSTII 20EA 2312.10 12.14 3684.20 18.65 2998.15 15.45
LEUCON AMERICANUS 528.50 2.77 89.60 0.45 309.05 1.59
MYSIDOPSIS BIGELOWI 132.10 0.69 123.20 0.62 127.65 0.66 .

OXYUR0STYLIS SMITHI 330.30 1.73 313.50 1.59 321.90 1.66
STEN 01110E SP 660.60 3.47 358.30 1.81 509.45 2.63
CLASS PYCN0GONIDA 211.20 1.21 134.40 0.68 182.80 0.94
PALAEMONElES SP 20EA 231.20 1.21 179.20 0.91 205.20 1.06
CRANGON SLPTEMSPINOSA 16.50 0.09 11.20 0.06 13.85 0.01
UP0GEBIA AFFINIS 20EA 330.30 1.73 313.50 1.59 321.90 1.66
CERAPUS TUBULARIS 132.10 0.69 0.00 0.00 66.05 0.34
ELASMOPUS LEVIS 0.00 0.00 179.20 0.91 89.60 0.46
IDOTEA BALTICA 33.00 0.17 44.80 0.23 38.90 0.20
BATEA CATHARINENSIS 132.10 0.69 358.30 1.81 245.20 1.26
RHITHkOPANOPEUS HAR ZOEA 132.10 0.69 44.80 0.23 88.45 0.46
MICR0PROTOPUS RANEV1 264.20 1.39 0.00 0.00 132.10 0.68
ORDER AMPHIPODA 0.00 0.00 179.20 0.91 89.60 0.46
TURRITOPSIS MUIRICOLA 66.10 0.35 44.80 0.23 55.45 0.29
OTHER SPECIES 569.70 2.99 436.80 2.21 503.25 2.59

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

STATION TOTAL AND
DATE TOTAL 19050.00 19753.70 19401.85

_ _ _ _ _ - - _



utJ nnon ht kM-J bou hu 4U JUL di

STATION
DSHI DSN2 DSN3 DSN4 DSDI DSD2 DSD3

___..........__....................._____...........___......................___....................___. __....__...............

SPECIES MlM8ER PCT NtN8ER PCi PRMBER PC T MlM8ER PCT NUMBER PCT NUMBER PC T NtN8ER PCT
INDIVS COMP li'DIVS COMP INDIVS COMP INDIVS COMP INDIVS COMP 1HDiv5 COMP INDivS COMP

_ _ __...__._.............__.............____ .............................._-__..........................................-= --__ _

NE0HYSI: AMER IC ANA 4118.85 13.72 6530.85 21.66 1812.30 17.87 1459.50 14.32 136.70 5.15 48.90 0.57 170.10 4.08
AMPELISCA SP 14804.90 49.32 11424.75 37.89 2330.10 22.98 1277.10 12.53 45.60 1.72 97.80 1.15 136.10 3.26
JASSA FALCATA 1233.00 4.11 2163.10 7.17 690.40 6.81 1459.50 14.32 911.20 34.33 3520.80 41.38 1315.20 31.52
GAMMARUS SP 160.00 0.53 50.85 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SUBEL ASS OSTRAC0DA 1770.60 5.90 2305.05 7.64 906.10 8.94 1505.10 14.77 102.50 3.86 146.70 1.72 56.70 1.36
NEDPAN0PE TEXA SAYI ZOEA 1222.65 4.07 1443.30 4.79 560.90 5.53 592.90 5.82 216.40 8.15 48.90 0.57 158.10 3.80
COROPHluM SP 822.35 2.74 362.40 1.20 172.60 1.70 273.70 2.69 136.70 5.15 391.20 4.60 272.10 6.52
SUBORDER CAPRELLIDEA 320.00 1.07 419.80 1.39 431.50 4.26 456.10 4.47 182.20 6.86 1271.40 14.94 453.50 10.87

PANOPEUS HER85Til 70EA 360.00 1.20 482.20 1.60 215.70 2.13 91.20 0.89 22.80 0.86 97.80 1.15 102.00 2.44
LEUCON AMERICANUS 257.05 0.86 133.65 0.44 43.10 0.43 45.60 0.45 0.00 0.00 0.00 0.00 0.00 0.00

MYSIDOPSIS BIGELOWI 725.00 2.42 1692.45 5.61 1078.70 10.64 821.00 8.05 11.40 0.43 0.00 0.00 22.70 0.54
OXYUR0STYLIS SMITHI 279.70 0.93 373.70 1.24 215.70 2.13 182.40 1,79 0.00 0.00 0.00 0.00 0.00 0.00

STEN 0THOE SP 502.35 1.67 203.30 0.67 258.90 2.55 273.70 2.69 182.20 6.86 1467.00 17.24 362.80 8.70

CLASS PYCNOG0NIDA 262.65 0.87 236.95 0.79 517.80 5.11 136.80 1.34 136.70 5.15 391.20 4.60 147.40 3.53
PALAEMONETES SP Z0EA 377.05 1.26 345.20 1.14 215.70 2.13 273.70 2.69 34.20 1.29 0.00 0.00 45.40 1.09

CRANG0N SEPTEMSPINOSA 60.00 0.20 66.85 0.22 0.00 0.00 22.80 0.22 0.00 0.00 0.00 0.00 0.00 0.00
UP0GE81A AFFINIS 20EA 80.00 0.27 71.90 0.26 129.40 1.28 91.20 0.89 22.80 0.86 48.90 0.57 11.30 0.27
CERAPUS TU8ULARIS 114.10 0.38 50.85 0.17 0.00 0.00 182.40 1.79 91.10 3.43 97.80 1.15 226.80 5.44
ELASHOPUS LEVIS 274.10 0.91 101.65 0.34 0.00 0.00 273.70 2.69 0.00 0.00 97.80 1.15 226.80 5.44

IDOTEA 8ALTICA 0.00 0.00 50.85 0.17 0.00 0.00 0.00 0.00 11.40 0.43 0.00 0.00 0.09 0.00

8ATEA CATHARINENSIS 114.10 0.38 216.50 0.72 86.30 0.85 91.20 0.89 45.60 1.72 0.00 0.00 45.40 1.09

EDOTEA Trit 08A 28.55 0.10 54.15 0.18 0.00 0.00 0.00 0.00 22.80 0.86 0.0G 0.00 34.00 0.81

RHITHROPANOPEUS HAR ZOEA 160.00 0.53 54.15 0.18 0.00 0.00 0.00 0.00 45.60 1.72 48.90 0.57 68.00 1.63

MICR0PROTOPUS RANEYI 274.10 0.91 159.10 0.53 86.30 0.85 182.40 1,79 0.00 0.00 0.00 0.00 45.40 1.09

MELITA NITIDA 0.00 0.00 216.50 0.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

COROPHluM ACHERUSICUM 0.00 0.00 0.00 0.00 86.30 0.85 0.00 0.00 136.70 5.15 0.00 0.00 0.00 0.00

MONOCULODES EDWARDSI 274.10 0.91 50.85 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CYMA005A COMPTA 594.10 1.98 159.10 0.53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ORDER AMPHIPODA 114.10 0.38 0.00 0.00 0.00 0.00 0.00 0.00 91.10 3.43 0.00 0.00 0.00 0.00

IURRITOPSIS NUTRIC01 A 28.55 0.10 0.00 0.D0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

MICRODEUTOPUS (*VLLOTALP 274.10 0.91 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ERICHTHONIUS SP 0.00 0.00 101.65 0.34 'O.00 0.00 91.20 0.89 0.00 0.00 195.60 2.30 45.40 1.09

OTHER SPECIES 414.20 1.38 623.95 2.07 301.80 2.98 410.40 4.03 68.40 2.58 537.90 6.32 226.70 5.43
..............__...............................................__...--- ----=_......_............_..............___ _..-........
STATION TOTAL AND

DATE TOTAL 30020.25 30151.60 10139.60 10193.60 2654.10 8508.60 4172.50

.

3
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OYSTERCR GEAR-3680NG 20 JUL 81

STATION
DSD4

. . _ . . . _ - . =........__........._._....... _............................._ ..........................................._.........
SPECIES NtNBER PCT NtNBER PCT

INDIVS COMP TOTAL COMP
.__.....___....................___..__......... ............._- _...___.................____...................................

NE(NYSIS AMERICANA 46.30 1.14 2497.32 15.60
AMPELISCA SP 92.70 2.29 5643.87 35.26
JASSA FALCATA 1854.00 45.72 1654.33 10.34
GAtNARUS SP 0.00 0.00 42.17 0.26
SUBfLASS OSTRAC00A 32.70 2.29 1096.11 6.85
NEOPANOPE TEXA SAYI 20EA 254.90 6.29 716.46 4.48
COROPilllM SP 231.70 5.71 384.75 2.40
SUBORDER CAPRELLIDEA 46.30 1.14 432.06 2.70
PANOPEUS IIERBSTII 20EA 231.70 5.71 244.56 1.53
LEUCON AMERICANUS 0.00 0.00 87.01 0.54
MYSIDOPSIS BIGELOWI 69.50 1.71 683.82 4.27
OXYl*0STYLIS SMITHI 0.00 - 0.P0 170.49 1.07
STENOTHOE SP 278.10 6.86 423.40 2.65
CLASS PYCNOGONIDA 115.90 2.86 244.50 1.53
PALAEMONETES SP ZOEA 46.30 1.14 205.98 1.29
CRANG0N SEPTEMSPINOSA 0.00 0.00 27.65 0.17
UPOGEBIA AFFINIS 20EA 69.50 1.71 ~68.89 0.43
CERAPUS TUBULARIS 185.40 4.57 111.34 0.70
ELASMOPUS levis 46.30 1.14 139.61 0.87
IDOTEA BALTICA 0.00 0.00 11.31 0.07
BATEA CATHARINENSIS 0.00 0.00 92.97 0.58
Ef:01EA IRILOBA 0.00 0.00 22.22 0.14
RHi1HROPAN0PEUS HAR 20EA 23.20 0.57 61.40 0.38
MICROPROTOPUS RANEYI 0.00 0.00 118.05 0.74
MELITA NITIDA 46.30 1.14 47.93 0.30
COROPHilN ACHERUSICUM 46.30 1.14 26.93 0.17
MONOCULODES EIWARDSI 0.00 0.00 64.99 0.41
CYMADUSA COMPTA 0.00 0.00 150.64 0.94
ORDER MPHIPODA 0.00 0.00 31.93 0.20
TURRITOPSIS NUTRICOLA 0.00 0.00 5.71 0.04
MICR00EUT(FUS GRYLLOTALP 46.30 1.14 59.45 0.37
ERICHTHONIUS SP 46.30 1.14 58.18 0.36
DTHER SPtCICS 185.50 4.57 380.70 2.38
..................................____.____.........- .........___.......__. .................._____....___..................

SiATION T01A1. AHO
DATF TOIAL 4055.20 16006.75 ,

- - _ - _ _ - _ _ - _ _
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OYSTER 0R GEAR-3680NG 3 AUG 81

STATION
DSNI DSN2

_-..____...__............____...__.........______.....___...________..___..___..__...____..___....__.._______..__......__m--
|
l SPECIFS N'HBER PCI NtNBER PCT NtMBER PCT

lholVS COMP INDIVS COMP TOTAL COMP

__....__.__...___. __......___... ______.____.....____________ _ ____.........____..__.........____..............__..........

| NE(NYSIS AMERICANA 893.70 4.35 767.30 3.91 830.50 4.13
AMPELISCA !P 8502.40 41.36 7919.50 40.62 8240.95 41.00
JASSA TALCATA 1835.70 8.93 1534.50 7.81 1685.10 8.38
SUBCLASS OSTRACODA 2512.10 12.22 1892.60 9.64 2202.35 10.96
NEOPANOPE TEXA SAYI 20EA 3333.30 16.22 2813.30 14.32 3073.30 15.29
COROPilllH SP 579.70 2.82 102.30 0.52 341.00 1.70
SLEORDER CAPRELLIDEA 193.20 0.94 204.60 1.04 198.90 0.99
PAN 0PEUS hERBSTl! ZOEA 241.50 1.17 102.30 0.52 111.90 0.86
LEUCON AMERICANUS 96.60 0.47 358.10 1.82 227.35 1.13
MYSIDUPSIS BIGELOWI 217.40 1.06 204.60 1.04 211.00 1.05
OXYUROSTYLIS sitITHI 241.50 1.17 153.50 0.78 197.50 0.98
STENOTHOE SP 386.50 1.88 409.20 2.08 397.85 1.98
CLASS PYCNOGON!!nA 241.50 1.17 613.80 3.12 427.65 2.13
PALAEMONETES SP IDEA 193.20 0.94 51.20 0.26 122.20 0.61
CHAT:GON SEPTEMSPINOSA 24.20 0.12 0.00 0.00 12.10 0.06
UP0GEBIA AFFINIS 20EA 72.50 0.35 306.90 1.56 189.70 0.94
CERAPUS TUBULARIS 193.20 0.94 204.60 1.04 198.90 0.99
ELASMOPUS LEVIS 289.90 1.41 102.30 0.52 196.10 0.98
JD01EA BALTICA 24.20 0.12 51.20 0.26 37.70 0.19
BATEA CATHARINENSIS S6.60 0.47 102.30 0.52 99.45 0.49
ED01EA TRILOBA 24.20 0.12 51.20 0.26 37.7G 0.19
RHITHROPANOPEUS HAR 20EA 96.60 0.47 0.00 0.00 48.?D 0.24
MICR0 PRO 10 PUS RANEYI 96.60 0.47 409.20 2.08 252.90 1.26
COROPHilM ACHERUSICUM 0.00 0.00 306.90 1.56 153.45 0.76
CYMADUSA CfMPTA 0.00 0.00 102.30 0.52 51.15 0.25
ORDER AMPHIPODA 96.60 0.47 0.00 0.00 48.30 0.24
MICR0DEUTOPUS GRYLLOTAIP 0.00 0.00 102.30 0.52 51.15 0.25
OTHER SPECIES 72.60 0.35 716.30 3.65 394.45 1.96

__........__.__....__.. --- _- ___.__...... .________.....___..___..............................___..____
. ___________.__.

STATION TOTAL ANO
DA1E TOTAL 20555.50 19642.30 20098.90

|

|

|

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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OYSTERCR GEAR-3630NG 27 JUL 81

STATION
DSNI DSN2

c ..................-...................--........................................................................................

SPECIES NtMBER PC T NtNBER PCT NUMBER PCT
INDIVS CtNP INDIVS COMP TOTAL COMP

! ................................................................................................................................

NE(NYSIS AMERICANA 478.30 1.71 172.60 0.78 325.45 1.30
AMPELISCA SP 15652.20 56.12 14153.20 63.75 14902.70 59.50
JASSA FALCATA 1391.30 4.99 863.00 3.89 1127.15 4.50
SUBCLASS OSTRACODA 3956.50 14.19 2917.30 13.41 3466.90 13.84
NEOPANOPE TEXA SAYI 20EA 1087.00 3.90 1121.90 5.05 1104.45 4.41
COR0PilltN SP 0.00 0.00 112.60 0.78 86.30 0.34
StBORDER CAPRELLIDEA 695.70 2.49 0.00 0.00 347.85 1.39
PANOPEUS llERBSTil 20EA 1000.00 3.59 176.70 3.50 888.35 3.55
LEUCON AMERICANils 130.40 0.47 86.30 0.39 108.35 0.43
HYSIDOPSIS BIGELOWI 456.50 1.64 258.90 1.17 357.70 1.43
OXYtROSTYLIS SMITHI 260.90 0.94 258.90 1.17 259.90 1.04
STIN0TIIOE SP 695.70 2.49 112.60 0.78 434.15 1.73
CLASS PYCNOGONIDA 130.40 0.47 129.40 0.58 129.90 0.52
PALAIMONETES SP 20EA 326.10 1.17 215.70 0.97 270.90 1.00
UP0CIBIA AFFINIS 20EA 152.20 0.55 86.30 0.39 119.25 0.48
CERAPUS llEULARIS 695.70 2.49 0.00 0.00 347.85 1.39
IDOTEA BALTICA 130.40 0.47 0.00 0.00 65.20 0.26
MICR0PROTOPUS RANEVI 347.80 1.25 345.20 1.55 346.50 1.38
ORDER AMPHIPODA O.00 0.00 172.60 0.78 86.30 0.34'

OlllER SPECIES 304.30 1.09 237.30 1.07 270.80 1.08
....--------.....-----...-..-- --............................... .......-......-.................----......-.......-...----

STATION TOTAL AND
DATE TOTAL 27891.40 22200.50 25045.95



, .

0YSTERCR GEAR.3680NG 10 AUG 81

stall 0N
DSNI DSN2

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

SPECIES nth 8ER PCT NtNE4ER PCT NtNBER PCT*

INDIVS COMP INDIVS COHP TOTAL COMP
____..__....__....__..___......__..__..__....______ .......___.....__........ ......__...........________-................__.-_.

NE(NYS15 AMERICANA 679.60 2.50 574.20 2.63 626.90 2.56
AMPELISCA SP 7378.60 27.16 4976.10 22.79 6177.35 25.21
JASSA F ALC AT A 3P83.50 14.29 2870.80 13.15 3377.15 13.78
StBCLASS OSTRAC00A 5534.00 20.37 4234.40 19.40 4884.20 19.93
NE0PANOPE TEXA SAYI ZOEA 3495.10 12.86 3253.60 14.90 3374.35 13.77
COROPHitH SP 776.70 2.86 191.40 0.88 484.05 1.98 |

StBORDER CAPRELLIDEA 582.50 2.14 191.40 0.88 386.95 1.58
PANOPEUS HER8 Sill 20EA 873.80 3.22 1052.60 4.82 963.20 3.93
LEUCON AMERICANUS 194.20 0.71 0.00 0.00 97.10 0.40
HYSIDOPSIS BIGE10WI 48.50 0.18 287.10 1.32 167.80 0.68
OXYUROSTYLis SHIIHI 534.00 1.97 0.00 0.00 267.00 1.09 |

* STENOTHOE SP 388.30 1.43 574.20 2.63 481.25 1.96 |
CLASS PYCHOGONIDA 242.70 0.89 765.60 3.51 504.15 2.06 '

PALAEMONETES SP 10EA 97.10 0.36 191.40 0.88 144.25 0.59
CRANGON SEPTENSPINOSA 24.30 0.09 12.00 0.05 18.15 0.07
UPOLE81A AFFINIS 20EA 0.00 0.00 191.40 0.88 95.70 0.39
CIRAPUS IIBULARIS 194.20 0.71 191.40 0.88 192.80 0.79
IDOTEA BALTICA 97.10 0.36 0.00 0.00 48.55 0.20
8AIEA CATHARINENSIS 776.70 2.86 382.80 1.75 579.75 2.37
ED01EA TRilD8A 145.60 0.54 191.40 0.88 168.50 0.69
HICROPROTOPUS RANEYI 194.20 0.71 0.00 0.00 97.10 0.40
MELITA NITIDA 0.00 0.00 382.80 1.75 191.40 0.78
COROPHilH ACHERUSICUM 194.20 0.71 382.80 1.75 288.50 1.18
TURRITOPSIS NUIRICOLA 48.50 0.18 95.70 0.44 72.10 0.29
HICRODEUTOPUS GRYLLOTALP 194.20 0.11 0.00 0.00 97.10 0.40
OTHIR SPECIES 594.50 2.19 837.40 3.84 715.95 2.92

Sik11bHTbiA[AND
DATE TOTAL 27172.10 21830.50 24501.30
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OYSIERCR GEAR.36P.ONG 31 AUG 81

stall 0N
0504

_____.. ____.______..... ___........._...........__._______....___....___..____...._______.......________.__..__........_____...

SPECIES NtNBER PC T NUMBER PCI
INDIVS COMP TOTAL COMP

._______.................__.........................__..__.....___ ............._____............___.......____..............___

NE0MYSIS AMERICANA 40.60 2.61 439.84 14.30
AMPELISCA SP 0.00 0.00 54.96 1.79

| JASSA FALCATA 13.50 0.87 5.28 0.17
GAMMARUS SP 0.00 0.00 1.38 0.04'

SLECLASS OSTRACODA 13.50 0.87 179.63 5.84
NEOPANDPE TEXA SAYI 10E A 744.20 47.82 1180.41 38.37

' COROPHilH SP 13.50 0.87 23.81 0.77
SUBORDER CAPRILLIDEA 0.00 0.00 10.54 0.34
PANOPEUS HERBSTII 20EA 67.70 4.35 74.61 2.43
LEbCON AMERICANUS 0.00 0.00 11.43 0.37
HYSIDOPSIS BIGELOWI 13.50 0.87 120.31 3.91
OXYUROSTYLIS SM11HI 0.00 0.00 74.43 2.42
STENOTHOE SP 0.00 0.00 1.85 0.06
CLASS PYCNOGONIDA 0.00 0.00 28.96 0.94
PALAEMONETES SP 10EA 135.30 8.69 180.49 5.87
UPDGEBIA Af f lNIS 20EA 27.10 1.74 14.85 0.48
CERAPUS TUEULARIS 0.00 0.00 1.34 0.04
ELASHOPUS LEVIS 27.10 1.74 9.79 0.32
IDOTEA BALTICA 67.70 4.35 103.29 3.36
BAIEA CATHARINENSIS 0.00 0.00 10.53 0.34
ED0 TEA Trit 0BA 13.50 0.87 5.15 0.17
RHITHRDPAN0PLUS IMR 20EA 0.00 0.00 7.69 0.25
MICRDPROT(FUS RANEVI 0.00 0.00 1.38 0.04
MELITA NITIDA 0.00 0.00 5.05 0.16
COROPHlUM ACHERUSICUM 0.00 0.00 1.38 0.04
MONOCULODES EDWARDSI 0.00 0.00 3.19 0.10
CYMADUSA COMPTA 0.00 0.00 9.66 0.31
ORDER AMPHIPDDA 0.00 0.00 5.59 0.18
AUTOLY1US SP 13.50 0.87 1.69 0.05
10RRilfPSIS NUTRICOLA 0.00 0.00 !!.07 0.36

ERICHTHONIUS SP 0.00 0.00 1,38 0.04

OTHER SPECIES 365.40 23.48 405.50 16.11
___..._____.___......__________......._____..........__......_____..__............_______............... _____....__...____...__

STATION TOTAL AND
DATE TOTAL 1556.10 3076.41
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