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DEPARTMENT OF THE ARMY
WATERWAYS EXPERIMENT STATION, CORPS OF ENGINEERS

P. O. BOX 631
VICKSBURG, MISSISSIPPI 39180

IN ReEPLY REFER TO: WESYV 7 September 1977

SUBJECT: Transmittal of Technical Report D-77-6 (Appendix E)

TO: All Report Recipients

1. The technical report transmitted herewith represents the results of
one of several research efforts (Work Units) undertaken as part of Task 1A,
Aquatic Disposal Field Investigations of the Corps of Engineers' Dredged
Material Research Program. Task 1A is a part of the Environmental Impacts
and Criteria Development Project (ETICDP), which has as a general objective
determination of the magnitude and extent of effects of disposal sites on
organisms and the quality of surrounding water, and the rate, diversity,
and extent such sites are recolonized by benthic flora and fauna. The
study reported on herein was an integral part of a series of research
contracts jointly developed to achieve the EICDP general cobjective at the
Eatons Neck Disposal Site, one of five sites located in several geographical
regions of the United States. Consequently, this report presents results
and interpretations of but one of several closely interrelated efforts

and should be used only in conjunction with and consideration of the other
related reports for this site.

2. This report, Appendix F: Predisposal Baseline Conditions of Zoo-
plankton Assemblages, is one of six contractor-prepared reports that are
appended to the Waterways Experiment Station Technical Report D-77-6
entitled: Aquatic Disposal Field Investigations, Eatons Neck Disposal Site,
Long Island Sound. The titles of the appendices of this series are listed
on the inside front cover of this report. The technical report provides
additional results, interpretations, and conclusions not found in the
individual appendices and provides a comprehensive summary and synthesis
overview of the entire project.

3. The purpose of this report, conducted as Work Unit 1A06C, was to determine
the baseline conditions of the zooplankton at an established disposal site

off Eatons Neck, Long Island, New York, and the surrounding area. The study
was to provide a precise estimate of the distribution and abundance of zoo-
plankton, and ichthyoplankton. The exact depth distribution of these com-—
ponents was of less importance than the variation associated with determi-
nations of their absolute abundance on a seasonal and annual basis. The
variation of abundance was deemed necessary and sufficient for establishing

a baseline to which comparisons could be made during and subsequent to
disposal operations.



WESYV o 7 September 1977
SUBJECT: Transmittal of Technical Report D-77-6 (Appendix E)

4. This report gives the major species of zooplankton and ichthyoplankton
located at Eatons Neck disposal area and a reference area. There appears

to be little change in densities or type of organisms from that reported

in the literature. One significant concept in the report is that of

copepod resting eggs which are at present being investigated as an important
reproductive strategy in marine copepods. It is possible that in future
disposal operations that numbers of resting eggs in the sediments of a
disposal area should be considered as to possible habitat loss prior to
disposal operations.

5. The baseline evaluations at all of the EICDP field sites were developed
to determine the base or ambient physical, chemical, and biological condi-
tions at the respective sites from which to determine impacts due to the
subsequent disposal operations. Where the dump sites had historical usage,
the long-term impacts of dumping at these sites could also be ascertained.
Controlled disposal operations at the Eatons Neck site, however, did not
occur due fto local opposition to research activities and even though the
Eatons Neck project was terminated after completion of the baseline, this
information will be useful in evaluating the impacts of past disposal at
this site. The results of this study are particularly important in de-
termining placement of dredged material for open-water disposal. Reference
studies, as well as the ones summarized in this report, will aid in determin-
ing the optimum disposal conditions and site selection in relation to the
zooplankton assemblages of the historical dump site and surrounding areas.

JOHN L. CANNON
Colonel, Corps of Engineers
Commander and Director
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PREFACE

This report presents the results of an investigation designed to
determine the baseline conditions of the zooplankton at an established
disposal site off Eatons Neck, Long Island. The study was prepared for
the Office, Chief of Engineers, and supported by the U.S. Army Engineer
Waterways Fxperiment Station (WES), Environmental Effects Laboratory (EEL),
Vicksburg, Mississippl, under Contract No. DACW51-75-C-0016 to the New
York Ocean Science Laboratory, Montauk, New York. The report forms part
of the EEL Dredged Material Research Program (DMRP).

Contracting was handled by the New York District (NYD); COL Thomas C.
Hunter, CE, NY¥D, was Contracting Officer. The report was written by Ronald
I. Caplan, Assistant Research Scientist. The following New York Ocean
Science Laboratory personnel assisted in the study: Barbara Butler, Tullio
Croce, CAPT Howard DeCastro, Gail Erskine, William Felix, Kim Larson, Bruce
Mundy, Susan Perritt, and Ken Tighe.

The study was conducted under the direction of the following EEL
personnel: Dr. R. M. Engler, Environmental Impacts and Criteria Development,
Project Manager, and J. R. Reese, Site Manager. The contract was managed
by J. R. Reese, Envirommental Monitoring and Assessment Branch at EEL under
the supervision of Mr. R. C. Solomen, Branch Chief, and Dr. C. J., Kirby,
Chief, Environmental Resources Division, EEL. The study was under the
general supervision of Dr. John Harrison, Chief, EEL. The Commanders and
Directors of WES during the study and preparation of this report were COL
G. H. Hilt, CE, and COL J. L. Cannon, CE. Technical Director was Mr. F. R.

Brown.
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CONVERSION FACTORS, U.S. CUSTOMARY TO METRIC (SI)
UNITS OF MEASUREMENT

U.S. customary units of measurement used in this report can be converted

to metric (SI) units as follows:

Multiply By To Obtain
miles (U. S. statute) 1.609344 kilometers
quarts (U. S. liquid) 0.0009463 cubic meters



AQUATIC DISPOSAL FIELD TNVESTIGATIONS

EATONS NECK DISPOSAL SITE, LONG ISLAND SOUND

APPENDIX E: PREDISPOSAL BASELINE CONDITIONS

OF 7Z00PLANKTON ASSEMBLAGES

PART I: INTRODUCTION

Background

The primary objective of this study was to provide the Corps of
Engineers with baseline data in a region of potential impact due
to the introduction of dredged material. In order to complete
this task, the following question was asked as a framework for
this study:

What is the distribution and abundance of zooplankton

and ichthyoplankton at the Eatons Neck Disposal Site

as compared to the contrel region?

Data Base

The aim of the study was to provide a precise estimate of the
distribution and abundance of zooplankton and ichthyoplankton:
adult copepods (the major holoplanktonic component of the region);
larval invertebrates (the major group determining recruitment with
which to estimate the future of benthic populations); and ichthyo=-

plankton (fish eggs and larvae). The exact depth distribution of



these three biological components was of less importance than the
variation associated with determinations of their absolute abund-
ance on a seasonal and annual basis. The variation of abundance

is necessary and sufficient for establishing a baseline to which
comparisons can be made during and subsequent to disposal operations.
This report includes data and preliminary analysis of samples
collected from October 1974 through June 1975. The data are ex-
pressed as standing crop (number of individuals/1000 m3) and

percent standing crop (copepod fraction only).

A data base has a number of components, each of which is associated
with the distribution and abundance of a natural population or sub-
set of a population, e.g., egg, larvae, adult. The distribution of
a population, which in this case is a biological population or group
of actually interbreeding individuals, can be expressed in a number
of dimensions including time and space but is not limited to these.
The chemical and/or physical characteristics of the time and space
set may be considered as subsets of the system or may define other
sets of a distributional pattern. The form of the distributional
pattern may be represented graphically or mathematically. Its
utility, irrespective of form, lies in an understanding and potential
prediction of similar patterns in adjacent regions and at a future
date. The exact form of the present distributional patterns relate
to the time series data of the major data set defined by space, i.e.,

location of stations and concomitant densities (#/1000 m? or #/liter).



Such distributional patterns presented in this manner describe the
dimensions within which the data can be expected, with defined pro-
babilities, to vary in a time and space set. The magnitude of the
natural variations observed are, however, best characterized by
patterns of numerical abundance.

Vertebrate and Invertebrate Taxa

Taxonomic divisions. The zooplankton can be further divided into

holoplankton, ichthyoplankton, and invertebrate meroplankton.

Meroplankton and Ichthyoplankton. Meroplankton are the planktonic

larval stages of organisms that spend a portion of their life cycle
as nonplankton, i.e., benthic. This component includes eggs and
larvae of both vertebrate and invertebrate taxa; the teleostean mero=-
plankton are termed ichthyoplankton. The ichthyoplankton are repre-
sentative of both the pelagic and benthic fish populations. They are
the resource from which the adult populations must draw in order to
sustain future populations. The ichthyoplankton portion of the Long
Island Sound (LIS) waters represents a major component of the biolo-
glcal community susceptible to the potential impact by the proposed
disposal of dredged material. The second component of the meroplankton
considered here is that dealing with the invertebrate fraction; the
larval forms are most germane as they, like their vertebrate counter-
parts, are an indication of the available resources for colonization
and maintenance of benthic populations.

Holoplankton. The component, termed the holoplankton, does not appear to

-10-



have a direct link to the benthic populations. However, it also

may be potentially adversely affected by dredged material in that
its eggs are in the sediments.l This group provides all life stages
of the plankton (eggs, larvae, and adult) and represents a possible
indicator of the capacity of the physical/chemical envirénment to
support its populations. The major taxon in LIS is the Copepoda,
representing at least 90 percent of the biomass of all zooplankton.2
Other crustacean groups are also important components of the holo-
plankton, e.g., Mysidacea and Cladocera, Chaetognatha, Coelenterata
{medusae), and Ctenophora also occur in Sound holoplankton.

The importance of the holoplankton as baseline components lies in
their value in the assessment and prediction of changes in the
physical/chemical environment. Most of the important indicator
species found in the Sound are members of the holoplankton. They,
like the abundance data, characterize the levels of production in
the Sound and indicate the influence of both internal and external
components of the total bicta. Consequently, although they do not
contribute to the recruitment of benthic populations, they do define,
better than the meroplankton, those conditions which are responsible
for the success or failure of meroplankton components. These com-
ponents are indeed interrelated in terms which define the data base
for the Sound generally and for the benthic portions of the Sound
specifically. The importance of zooplankton in cycling nutrients and

energy to benthic populations, though documented, will not be con-

=-11-



10.

sidered in the present report.

Previous Investigations

LIS investigations began with Deevey2 (zooplankton) and Richards?

@ichthyoplankton). The periods of observation and distribution of
studies are indicated in Table El. All components of the zoo-
plankton/ichthyoplankton are indicated therein. The next study

was that of Caplan and Pastalove.* This 1971 investigation in-
cluded only two periods, April and August, and further differed

from all previcus work in that a pumping system was used to collect
plankton - the first time such a system was used in LIS. That same
year, the National Marine Fisheries Service investigated the waters
around Davids Island, N.Y.? This investigation included neuston as
well as water column plankton.l Ichthyoplankton were not analyzed
and remain to be analyzed. The coverage of this study included other
parts of LIS as well as the Davids Island region located in the
extreme western portion of the sound.

From January 1973 through June 1974, a study of LIS plankton was
carried out under the direction of Dr. H. Austin (Shoreham) and

Dr. R. Ruzzi (Jamesport). (The zooplankton portion has been reported
elsewhere [References 6-8]). This investigation was located at the
proposed sites of the Long Island Lighting Companvy's two nuclear
generating facilities at Mattituck and Shoreham, L.I. (Table E1).

Both ichthyoplankton and zooplankton were investigated.

-12-



PART II: METHODS
11. The present investigation at Eatons Neck (EN) was begun in October
1974 (Table E2). Stations were established at several sites within
the old disposal ground that was enlarged at the request of State
and Federal agencies. The region 1s approximately 2 miles square#®
(Figure El1 and E2). The frequency of sampling was approximately
monthly (Table E2). Statlons were changed as marker buoys became
avallable to facilitate sampling at the same spot each month,
Station ENA was sampled during the last three cruises to provide a
wider pattern of samples. Station locations are indicated in Table
E3 and Figure E2. Station field routine was as follows:
a. A 60-cm—diameter bongo frame with 202-p and 363-u mesh nets
(net length/opening ratio 5:1) and equiped with flow meters
mounted 1 within each net and 1 externally between the nets.
The nets were towed at the surface and middepth for 5-10 min
in a circular pattern around a buoy and middepth drogue.
Sightings utilizing a hand-held compass (Model 2030) were
taken on the drogue array to determine the drift of water
during the sampling. A surface drogue was deployed at the
same time as the middepth drogue. Each drogue was composed
of a current cross at the correct depth. The drogue study
representation was that of a Lagrangian format whereas the
buoy format represented an Eulerian format. The purpose of

the drogue-buoy format was to determine the time relationships

*# A table for converting U.S. customary units to metric (SI) can be found
on page 7.

“]3-
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12.

between fixed and moving-point planktonic distributional
patterns, Eulerian vs. Lagrangian reference frame.

Samples obtained In this manner were taken from washed nets

‘U‘

and placed Iinto quart jars to which were added sufficient 25
percent formalin to bring solution te 4 percent formalin,
buffered (Sodium acetate) formalin (pH 7.2), and a station
label utilizing the standard MARMAP Survey I Manual format .1
Concomitant physical and chemical measurements were made with
each sample. Hydrocasts included multidepth Nisken bottles
(two depths), BT profiling, surface temperature, and salinity
measurements. Salinity samples were analyzed by the Chemlstry
utilizing an inductive salinometer with a precision of +
0.001°/o,. Temperature data on BT casts have a precision of
+ 1°C whereas the Bucket Thermometer (surface water temperature
only) has a similar precision.

The samples were then returned to NYOSL for biomass, displacement volume,

species composition, and population analysis. Samples brought into the

laboratory were first split into workable aliquots utilizing a Folsom

plankton splitter.l6 These aliquots were then used to measure

biomass (displacement volume or dry weight); one aliquot was examined

for fish eggs and larvae and then enumerated in terms of other in-

vertebrate/vertebrate taxa, life history stage, and extraneous

_16_.



13.

14.

material (tar, debris, etc.). The National Marine Fisheries MARMAP
Survey Manual Il5 has also been used as it relates to the ichthyo-
plankton sorting, identification, and enumeratiomn.

Ichthyoplankton, eggs, and larvae were picked from the aliquots,
counted, and placed in labeled wvials. The eggs, at least 100 per
sample, were then identified utilizing total diameter and oil droplet
numbers and diameters. All of the invertebrate zooplankton, exclu-
sive of copepods, were then counted. To determine the copepod density
the sample was placed in a beaker and the volume brought to a constant
volume, 100 or 200 milliliters, Five-milliliter aliquots were then
removed with a stempel pipette. Sufficient 5-mf stempel pipette
volumes were counted to provide at least 400 individuals for each
sample. Each stempel pipette volume withdrawn from the aliquot was
counted completely utilizing a glass petri dish with l-centimeter
grid. The samples were analyzed with a dissecting microscope at a
power of 153X. The eye pieces of the dissecting microscopes were
equipped with ocular micrometers to permit measurements of copepods
and thereby facilitate species identification.

Biomass determinations were made on aliquots by drying the samples

in weighted pans. The samples were dried in an oven for 3 hours at

a temperature of 70°C. Weighings were done on a Mettler balance
(Model H20T) with a precision of +0.1 mg. Ash-free dry weight deter-
minations were made by taking a subsample of the bicmass and placing

it in a preweighed crucible. The crucible was then placed in a

_17_
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16.

muffle furnace for 2 hours at a temperature of 500°C. The crucible
was removed and cooled in a desiccator for 4 hours and then weighed
on a Mettler balance (Model H20T) with a precision of +0.1 mg.
The station codes used in this report include a three-part code as
follows:

a. The first part indicates the station (see Figure E2),

e.g., EN1, ENA, ENCONT,

b. The second part indicates the mesh of the net used,
e.g., 363U or 202u.
¢. The third part of the code indicates the depth of the

sample where A=surface, B=middepth, and C=bottom. The

type of station (buoy or drogue) is indicated with the

numeral 1 for buoy and 2 for drogue,
The appropriate code for the tow around a buoy of a surface sample
taken at station ENA with the 363y net would be ENA-363-1A, whereas
the two around a drogue of a bottom sample taken with the 202U net
at the control station was designated as ENCONT-202-2C. The only
replicate tows made during this study were done during the December
cruise, At that time only the surface samples were replicated, in-
dicated by a 1 or 2 preceeding the sample depth, e.g., A only. The
subsurface tows were not replicated.
Sampling at the FEatons Neck Disposal Site began on 30 October 1974.

During this first cruise only 363U mesh nets were available and

therefore all the samples were collected with this type of gear. The

—-18~



17.

18.

19.

water, as would be expected for this time of the vear, was full of
ctenophores - gelatinous organisms which extensively clog the net

and make determination of biomass and standing crop (density) diffi-
cult to assess. It was found that two methods could be employed to
substantially reduce the quantity of ctenophores both obtained in

the nets and retained in the fixed samples. Subsurface tows yielded

a lower ctenophore fraction than surface tows; therefore, this
strategy was employed during the October menthly cruise.

Further, once a sample was brought on board, it was placed in a bucket
to which was added a small quantity of formalin (25 percent buffered).
After 5 min the bucket was decanted and the ctenophore fraction (which
remained at the top) was separated from the fraction containing
copepods and larval invertebrates (located on the bottom).

Only two stations were sampled in October, ENl and ENZ (Figure E2).
Fleven of the 18 samples were retained for analysis with the remain-
ing 7 samples being discarded due to the preponderance of ctenophores
in spite of the preventive methods described above.

Zooplankton sampling at Eatons Neck in November was not hampered by
the presence of ctenophores; consequently, larger quantities of
material were ohtained. This period marked the first diurnal sampling
program at the disposal site. A diurnal sampling program is usually
divided into two components, a spatial regime and a diurnal regime.
The spatial regime is designed to establish the spatial pattern in

the area of Interest before the diurnal sampling begins. This spatial
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23.

sampling program is carried out as quickly as possible to determine
synoptically a baseline for the subsequent diurnal sampling.

In November, two samples (middepth and bottom) were taken at three
stations: EN1 and EN2 (disposal site) and EN3 (control site). Mid~
depth and bottom depths were sampled since the zooplankton were
concentrated at these levels during the time of sampling.

The monthly cruise in December required 2 days due to weather and

vessel problems. During the first day (13 December 1974}, Suffolk

County Marine Division boat BRAVQO assisted in the sampling of stations

at Buoy B and Control Buoy EN3. Only surface tows were made during
this cruise. Each surface tow consisted of pulling two 2021 mesh
nets side by side.

The subsurface samples were obtained several days later (18 December
1974). Due to the time difference in the collection of the samples
for this month, exact comparisons of differences in spatial patterns
are not possible. However, the overall pattern of distribution can
be interpreted in terms of the types and relative abundance of the
organisms observed. During this cruise, the two types of nets (202u
mesh and 3651 mesh) were used for the first time enabling internet
comparisons as these relate to the catchability of each net type.
Density values are presented as mean number of organisms/1000 m3 +
one standard deviation or + the coefficient of variation (CV) in

percent. This expresses the percent variation as a function of the

mean. The number of samples which was used to determine the mean is
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indicated by the letter N. No statistical tests were run to
quantify the differences in densities, therefore all statements
relating to densities which are "higher" or "lower" are qualitative
but usually reflect major differences in densities, e.g., greater
than one order of magnitude. This was done because of the high
variability of data and lack of replicate samples.

PART TIII: RESULTS

Winter Perijod#

October monthly cruise

Zooplankton. During this month, six species of adult copepods were

collected. The percent standing crop of the dominant species,

Acartia tonsa, averaged 97 + 6.51 percent (N=4) for the surface tows;
98.46 + 4 percent for the middepth tows; and 85 + 36 percent (N=4)

for the bottom tows. The average standing crop for this species at
all depths was higher at EN1 (196 x 103 1_103/1000 m; N=4) than at
ENZ (34 x 103 + 26 x 103/1000 m3; N=4)(Table E4). These observed
densities at EN1 and EN2 are similar and lower than those reported

for this species at Shoreham (195 x 103/1000 m3) in 19747, respectively.
The remaining five species of adult copepods comprised less than 9
percent of the standing crop at both stations. This group included

(in order of decreasing numerical abundance) Pseudodiaptomus coronatus,
Labidocera aestiva, Temora longicornis, Pseudocalanus minutus, and
Aeartia clausii. The only evidence of vertical stratification in

this group was found for Pseudodicptomus coronatus, which predominately

* Winter period = 30 October 74 - 31 December 74.
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29.

occurred in middepth and bottom tows at both EN1 and EN2.
Relatively few noncopepod zooplankters were obtained in October
1974 (Table E5). The dominant adult form (holoplankton) was the
mysid, Neomysis americara, which occurred in greatest numbers at
middepths and along the bottom at ENi {>100/1000 m3). At EN2,
the densities were low throughout the water column on the average
(>100/1000 m3). The presence of this species in October was re-
ported for Shoreham in 19737 and represents the expected seasonal
occurrence of mysids at depths during the day.6’7 No other adult
zooplankter (noncopepod) was obtained in October 1974.

The occurrence of invertebrate meroplankton was infrequent during
the October sampling. However, there were some individuals present
in the foliowing groups: c¢rab larvae, shrimp larvae, Polychaeta
larvae, and molluscan larvae (veligers).

Ichthyoplankton. No fish larvae were collected and only 1 species

of eggs, Seophthalmis aquosus, during this period.

November spatial and diurnal cruise

Zooplankton. The spatial pattern indicated a high concentration of

Aeartia tonsa at all stations (EN1, EN2, and EN3), with an average
percent standing crop of 97 + 6 percent (N=7) and an average density
of 6.5 x 103 + 5.7 x 103/1000 m3 (N=7){(Table E4). Other species pre-
sent were Pseudodiaptomus covonatus and Labidocera qestiva - each
representing less than 3 percent of the total number of copepods

sampled.
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As was the case in October, the mysid Neomysis americana was the
dominant noncopepod zooplanker present at Eatons Neck Disposal
Site. The presence of substantial numbers of neligers (larval molluscs)

indicated a change in the meroplankton from that observed in October

1974 (Table E53), whereas there appears to be a decrease in shrimp larvae.

The diurnal sampling program (not tabulated) began at 1900 hr on

19 November 1974. The pattern of depth distribution and abundance was
similar to that indicated by the spatial pattern in terms of adult
copepods. Acartia tonsa was the dominant copepod throughout the water
column during thelentire diurnal period of study (14 hr). Further,
Pseudodiaptomus coronatus and Labidocera aestiva were also present.
This pattern is similar to the expected pattern as indicated by
previous diurmals in LIS.6

The pattern for larval invertebrates and other zooplankton (not
tabulated) was similar to the pattern observed during the spatial
portion of this study with mysids comprising the dominant form present
throughout the water column. Veligers were the most numerous larval
form during the diurnal with maximum surface densities at midnight
(2300 hr) and concomitant maximum middepth densities at dusk (1900 hr)
and dawn (0700 hr). This pattern indicates that the highest veliger
densities vary diurnally. Consequently, sampling for this form should

concentrate at middepths during the day or at the surface at night.

Ichthyoplankton. No fish eggs and larvae were collected during this

period.
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December monthly cruise

Zooplankton (copepods). The overall pattern of abundance at the

surface was similar to the distribution observed in November {Table
E4). Aeartia tonsa was the dominant copepod, comprising more than

90 percent of the percent standing crop. In five of the nine samples
in which both adults and copepodites were present, the copepodid
stage was more abundant. This indicates a substantial recruitment

of larval copepods. The next most numerous species at this time

was Paracalanue sp., a small copepod (less than 1 mm), which was
obtained in the smaller mesh net only.

Finally, several species were present that were found during the two

Pseudodiaptomus coronatus (1 percent), Temora longicornie (1 percent),
and Centropages sp. (<1 percent}.

Zooplankton (noncopepod fraction). The meroplankton component was

dominated by polychaete larvae (Table E5). This group was present

both as late larvae and trochophores, or early larvae. The trochophore

stage is also present in other invertebrate phyla, e.g., Mollusca,

and cannot be considered only as larval polychaetes., Larval poly-

chaetes were more prevalent at the surface and at the disposal site
than at depth or control stations.

Veligers were also present in December (Table E5). They were more

commen in surface samples than deep samples.
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41.

42.

Crustacea and shrimp larvae, though present, were very rare. When
present, however, they were more often obtained at the surface in
the disposal site region (Table E5). The only other larval form
present were the nauplii of barnacles. They were not found in the
subsurface tows or at the control stations.

Mysids were the only holoplanktonic (noncopepod) form found during
December 1974. They were present at substantially larger numbers at
the disposal stations as compared with the control station. Further,
they were less common at the surface than at depth (Table E5).

The present set of samples for October, November, and December 1974
indicate a pattern of distribution and abundance for both copepod

and noncopepod fractions which is similar to that reported by Deevey2

and Austin and Caplan.7’ 8

Ichthyoplankton. 8Small quantities of 1 species of fish larvae

Ammodytes hexapterus and the eggs of Scophthalmus aquosus were
collected during the December cruise.

Spring Period®

This period as well as the previous one i1s defined in terms of the
amount of plankton (nonichthyoplankton) in the water. The ichthyo-
plankton seasons are discussed later. The relatively warm surface
water temperatures encountered during December 1974 (v7.0°C) were
substantially reduced in January to 3.5°C and reached a seasonal low
in February of 2°C. During the March monthly cruise (1 April 1975),

the surface water temperature had increased to 4.0°C.

* Spring period = 1 January 75 — 1 April 75.
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44.

45.

46.

January monthly cruise

Zooplankton. The copepod fraction of the plankton community in January

consisted of three species, the dominant being Acartia tonsa, which

was present at all stations and depths at an average of 58 percent
standing crop (Table E4). The densities of this species were as high
as was reported for December 1975, The density was over 106/1000 m-

at most of the stations. The second major species was Temora longi-
cornis, which averaged 34 percent of the total adult copepods observed
in January. Approximate equal numbers of 7. longicornis were found

at the disposal and control sites (Table E4). There were, however,
greater numbers of this species at depth. The third major species was
Acartia clousii which averaged 5 percent of the total adult populations.
The dominant mercplankton were shrimp larvae and barnacle nauplii

(Table E5). The shrimp larvae were more common at depth and at the
control site. The barnacle larvae were common throughout the water
colum and tended to be more common at the contrel site (Table E3).
There was a decrease in the occurrence of both polychaete and gastropod
larvae. Although the densities were similar to those found in December,
they were present at only half the stations (Table E5). These groups,
like the barnacle nauplii were more common at the control stations.

No crab larvae were collected in January.

Ichthyoplankton. WNo fish egps were collected during the January

monthly cruise.
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48.
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50.
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February monthly cruise

Zooplankton. Acartia tonsa was the dominant copeped during February

(Table E4), although its average percent composition was reduced to
40 percent (a decrease of 18 percent). The second most numerous
copepod was Temora longicornis. 1ts percent composition increased
slightly from 34 to 39 percent. The most dramatic change was in the

percent composition of Aecartia clausii, which increased from 5 percent

in January to 16 percent in February. 4. c¢lausii is the major component

in the cold-water or spring community in LIS.2

The most common larvae present during this month were the larval
stages of barnacles (Table E5). Both nauplii and cyprids were present,
although the nauplii were present in higher numbers. These larvae
were not stratified and occurred in both surface and middepth samples.
Polychaete larvae were relatively infrequent; they were found in only
five of the twenty-one samples (Table E5). There appeared to be a
higher concentration of these larvae in the disposal site than in

the control site; they were evenly dispersed in the water column
(Table E5).

Veligers and shrimp larvae were also not common in February, both
groups being obtained only in middepth and bottom samples. The
occurrence of veligers was about the same at both sites, whereas
shrimp larvae were found at the disposal site exclusively.

Three holoplankton groups were obtained in February: Chaetognatha,

Cladocera, and Mysida. The Chaetognatha and Mysida were more common
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53.

54.

55.

in subsurface samples, whereas the Cladocera were present throughout
the water column. Mysida and Cladocera ocecurred in approximately
equal numbers at both sites. Chaetognatha were more common at the
disposal site, however.

Ichthyoplankton. The only fish eggs obtained this month were those

of the fourbearded rockling, Enchelyopus cimbrius (Table E6). The

eggs of this species were found at all stations and depths. The

average number of eggs was 475 + 1264/1000 w3 (CVv = 2.65) (N=18).

Fish larvae obtained during this cruise included two species: the

sculpin, Myoxocephalus spp., and the Pacific sand lance, Ammodytes
hexapterus (Table E6). The former was predominant at the control station,
whereas the latter was found at all stations. The average number of

fish larvae was 50.33 + 56.11/1000 m3 (CV = 1.11)(N=18).

March monthly cruise

The month of March was difficult to work in due to poor weather condi-
tions. The monthly cruise took place on 1 April 1975.

Zooplankton. The March pattern of copepods was typical of LIS in the

spring.2 The dominant species was Acariia clausii. It represented

57 percent of the total copepods obtained (Table E4). Copepodids were
the second most common group with an average percent composition of
about 20 + 5 percent (N=20).

Temora longicornis and Acartia tonsa decreased in abundance during
March. The average percent per sample of 7. longicornis was 19 + 6

percent (N=20), a decrease of 20 percent in one month. Acartia tonsa
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57.

58.

59.

comprised only 3 percent of the total copepods collected during March.
There was a 20 percent decrease in the total number of copepods per
sample from February to March. The average number of copepods per
1000 w3 was 4.5 x 10 + 3 x 10 (N=20) and 3.5 x 100 + 2 x 10® copepods
per 1000 m (N=20) for February and March, respectively.

The meroplankton were dominated by barnacle larvae as all samples
except one contained this larval type (Table E5). Polychaete larvae
occurred in equal quantities at all depths and at both contyol and
dispogal sites.

Shrimp larvae occurred slightly more frequently than the bivalve
veligers during March. They were concentrated in subsurface samples
and were generally more common at the control station (Table E5). The

bivalve veligers were present throughout the water ccolumn. There was

no apparent difference in average occcurrence between control and disposal

site samples for this group.

Finally, holoplankters Included Chaetognatha and Cladocera. Both
groups were found in most of the samples. They were equally common
at control and disposal sites. The Chaetognatha were concentrated
in subsurface samples whereas the (ladocera were present throughout
the water column (Table E5). <Chaetognatha and Cladocera densities
like copepod densities were lower in March than in February.

The observed quarterly pattern indicates a number of departures from

that indicated by previous investigations.2’7’l7
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a. The Acartia ¢lausi? bloom occurred later (February-March)
than previously reported.

b. Acartia tonsa was dominant in the plankton almost 2 months
longer than previously reported.

c. Larval polychaetes and veligers appear to be more common
than in previous yéars.

d. Cladocera, normally a summer group, have been found in the

winter samples.

Tchthyoplankton. In March, the only fish eggs obtained were those

of the fourbearded rockling, Enchelyopus cimbrius. They were found

at all stations and depths at densities of 2757 + 639/1000 m3 (N=25)
(CV = 0.23)(Table E6). Three species of fish larvae were found during
this period: the winter flounder, Pseudopleuronectes americanuc; the
sculpin, Myoxocephalus spp.; and the Pacific sand lance, Amnodytes
fierapterus. The flounder was present at all stations and depths,
whereas the sculpin was commoun only at station END and the sand lance
at station ENB (Table E6). The average density of fish larvae was

272 + 281/1000 m3 (N=25)(CV = 1.03).

April monthly cruise

During the April cruise on 28 April, the water columm was still verti-
cally mixed; the surface—to-bottom difference was about 1°C. The
water was thermally stratified, however, during the next two monthly
cruises: the mean temperature gradient was 7°C in May and 5°C in

June. The surface temperature was approximately 10°C higher in May
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and June (17°C) than in April (7°C). This general increase in
temperature corresponded with the increase in the numbers of plank-
ters.

Zooplankton. The copepod fraction was dominated by Acartia clausiz.

It comprised 87 percent of the standing crop for surface samples and

39 percent for middepth samples in the disposal site (Table E4).

These percentages were slightly lower at the control station with the
surface and middepth standing crop being 34 percent. Temora longicornis
was the second most common adult copepod, both at the disposal site

and control station. Its densities were always higher in the sub-
surface samples. However, Acartia clausii was usually more abundant

in this middepth sample than Temora longicornig (Table E4). The

third most common adult copepod was Pseudodiaptomus coronatus. lLts
maximum densities occurred in subsurface samples. The abundance of
this species in these samples was about 1/10 that of Temora longicornis.
Of the larval copepods collected, Acartia spp. copepodids were the

most numerous and represented more than 90 percent of all larval
copepods collected (Table E4)., These copepodids accounted for approxi-
mately 30 percent of all the copepods collected in April, adults and
juveniles. However, they appeared to be equally abundant in surface
and middepth samples (Table E4). Their densities were slightly higher
in April than in March, an indication of potential increase in adult

densities in May. ZTemora sp. copepodids were also collected. Their
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65.

66.

67.

abundance was highest in subsurface samples, a pattern similar to

the adult distribution.

The April zocoplankton contained larval polychaetes and mollusks. The
most common larval form was barnacle nauplii which was more prevalent
in surface samples than at depth (Table E5). Gastropod larvae were
found at the disposal site only and primarily at station ENDSA, Here
they appeared to be equally distributed throughout the water column
(Table E5).

Larval crustaceans, both crabs (Brachyura) and shrimp (Caridea), were
obtained in subsurface samples at both experimental and control
stations. The observed densities represent an increase of the stand-
ing crop for these larvae.

The dominant noncopepod holoplankton present in April was a hydro-
medusae. It was common but not present in large numbers (less than
1000/1000 m3) (Table E5). Cladocera were also present during April,
Of the two speéies occurring, Fvadne sp. was the more numercus and
was taken at both surface and subsurface stations. Podon leucartia,
when present, was found only in subsurface samples (Table E5). The
apparent separation of these two similar species suggests a possible
depth separation for their populations.

Ichthyvoplankton. Three species of tish eggs were found during the

April cruise (Table E6). The most common species was Enchelyopus
cimbrius. 1t was present at all stations in the disposal site as

well as the control area and represented approximately 95 percent
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69.
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of all eggs collected during this time. The second species,
Seophthalmus aquosus, was present at the proposed disposal site
and the control site only. Finally, Scomber scombrus was found

at the proposed disposal site but not any other station. The
average density of fish eggs during this monthly was 5385 + 4645
eges/1000 m3 (N=29) (CV = 0.86).

Four species of fish larvae were obtained in April (Table E6); the
most common species was E. cimbriug, which was present at the dis-
posal area and the control area and represented approximately 93
percent of all the larvae collected during April. Other species
present were Myoxocephalus spp., Ammodytes americanus, and
Pseudopleuronectes americanus. These three larval forms were pre-
dominant at the control site and their densities averaged less
than 50/1000 m3. The average number of larvae during April was
992 + 2766/1000 m3 (N=29)(CV = 2.78).

May monthly cruise

Zooplankton. The copepod pattern for May indicates substantial

numbers of Acariia claueii at all surface stations (Table E4). The
densities were higher than those observed in April. 4. clausii
averaged 93 + 16 percent (N=12) of the standing crop at surface
stations compared to 89 + 10 percent (N=15) of the standing crop

at surface stations the previous month. The density increase in
May occurred in subsurface samples as well.

T. longicornis was the second most common adult copepod in May.

Its densities averaged 50 + 15 percent (N=11) of the standing crop
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in subsurface samples. Pseudocalanus minutus was the third most
common adult present during this time period. Like T. Zlongicornis
its densities increased in subsurface samples. The sample also
contained Centropages spp. and Paracalanus spp. Pseudodiaptomus
coronatus was less common than in the April samples (Table E4).

Three groups of copepodids were present in May: Acartia spp.,

Temora longicornis, and Pseudocalarnus mirnutug (Table E4). The
Acartia copepodids were most numercus, averaging 27 + 10 percent
(N=12) of the total standing crop at surface stations (adults and
copepodids) and 20.9 + 15 percent (N=11) of the total standing

crop at subsurface stations. T. longicornis were the second most
common juveniles. Their densities, like the adult counterpart,

were greatest In subsurface samples. In the surface samples, the
copepodids were more numerous than the adult distribution, indicating
a more homogeneous distribution of juvenile forms. The copepodids
of Pseudocalanus minutus were found in very few samples as compared
with the other species. They were present in subsurface samples
only and never in densities greater than the adults of other species.
The meroplankton pattern observed in May was similar to that reported
in April but differed in that higher densities for all types were
observed. The most numerous meroplankters were the crustacean
larvae, crab (Brachyura), and shrimp (Caridea){Table E5). Densities
of these forms were at least an order of magnitude greater in May

than in April, thus indicating the bloom of these larval forms in
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the water column both at the disposal site and control areas.

Larval gastropods and larval bivalves were alsoc present. The

latter pattern represented the first occurrence of larval bivalves
in this study.

The pattern of holoplankton distribution in May was similar teo that
observed in April. Cladocera were present in large numbers at least
an order of magnitude greater than in April further indicating the
bloom of this form as well. Podon spp. was more numerous than
Evadne spp. throughout this period of study (Table E3), a pattern

7

which is dindicative of LIS waters in June.

Ichthyoplankton. All the samples taken during May contained large

numbers of both fish eggs and larvae with densities at least an order
of magnitude greater than those observed in the previous month (Table
E6). There were approximately seven to ten species of fish eggs and
five to nine species of fish larvae present during this time includ-
ing those species listed above.

The predominant fish eggs were of the following species {in order of
decreasing abundance: mackerel, Scomber scombrus; weakfish, Cynoscion
regalis; cunner, Tautogolabrus adspersus; blackfish, Tautoga onitis;
menhaden, Brevcortia tyrannus; windowpane flounder, Scophthalmus
aquosus; fourbearded rockling, Enchelyopus cimbrius; smallmouth
flounder, Etropus microgtomus; and scup, Stenoiomus chrysops. These
species of eggs were found at all stations with an average density

of 371,128 + 351,198/1000 m3 (N=23)(CV = .94).
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76. A similar pattern of fish larvae was obtained including the same
species listed above in terms of overall abundance. The average

number of larvae was 128,460 + 254,553/1000 m3 (N=23)(CV = 1.91).

May diurnal cruise

77. Zooplankton. The diurnal samples were taken at station ENDSA (pri-

mary disposal site) for a period of four tidal cycles (24 hours).
The results (Tables E7 and E8) of the diurnal study shown are
summarized below:
a. 7. longicornis densities increased at the surface at night
and reached a maximum in the early morning, indicating some

vertical migration.

|v

. A. clausii did not appear to migrate vertically.

. . minutue, thought common at middepth, migrated to the

'n

surface in small numbers at night.
d. Copepodids of Acartia spp. and T. longicornis did not

appear to migrate vertically.

e. The increase in adult P. coronatus at depths during the
night may be due to vexation and not vertical migration
from the surface.

f. Crustaceans, Podon spp. and Evadne spp., did not appear

to migrate vertically at night.
g. Invertebrate Jlarvae (crustaceans, gastropods, and bivalves)

did not appear to migrate vertically at night.
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These patterns cof vertical distribution are similar to those reported

for LIS waters by a number of investigators.2’4’6_8’18

Ichthyoplankton. The pattern of ichthyoplankton abundance (Table E6)

during this diurnal period indicates the following:
a. Fish eggs of all species reported were numerous in surface
samples only.
b. Migration of fish larvae was noted for 5. scombrus and
B. tyrannus in that surface densities for these two species
were greatest during the night (Table E6).
The average number of fish eggs present in the water column during

the May diurpal cruise was (1.9 + 5.3) x 102/1000 m3 (N=16) (CV

2.73).
the average number of fish larvae in the water column was (.98 + 3.9)
x 109/1000 m3 (N=16) (CV = 3.99),

June monthly cruise

Zooplankton. During this cruise, adult copepod densities were greatly

increased over the previous month (Table E4). In May, the average
surface density of A. clausii was (8.3 + 5.4) x 109/1000 m3 (N=12)
whereas in June it was (29 + 25) x 10/1000 m3 (¥=12). Similar in-
creases were observed for 7. longicornis and P. minutue, although

the absolute densities for these two speciles were approximately an
order of magnitude less than 4. clausii. Copepodids were also numerous
during this period, although most were Acartia spp.

The copepod pattern observed in June was similar to previous invesﬁi—

2,4,6-8,18

gations. As in the previous 2 months, 4. clausii was the
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dominant form in the water column. 7. longicornis was common only
at middepth at both contrcl and disposal site stations (Table E4).
The meroplankton present during June followed a similar pattern
described above for copepods. Crustacean larvae were an order of
magnitude more dense in June than in May with the Brachyura {crab)
three times as common as the Caridea (shrimp) (Table E5). This
density pattern was exemplified in populations of Mollusca as well,
including larval gastropods and bivalves. The bivalve larval
abundance is particularly significant in that this abundance provides
the stock by which adult populations are increased in the ensuing
period. Finally, the numbers of Cladocera, Podon sp., and Fvadne
sp., decreased from the previous month's pattern (Table E5) {in-
dicating that a Cladocera bloom had ended by June, a pattern similar
to that reported in previous work,4>6-8

Ichthyoplankton. Fish eggs and larvae collected during June monthly

(Table E6) represented a pattern similar to that observed in May
with the following exceptions:

a. The most numerous fish eggs present belonged to the Anchoag
mitehilli,

b. Stenctomus chrysops and Brevoortia tyrannus were present
in approximately equal quantities and are the second most
abundant fish eggs.

c. Two species, Brevoortia tyrannus and Seomber scombrus,

represented far more eggs than in the previous month.
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d. The first occurrence of butterfish eggs, Peprilus
triacanthue, was noted,

e. The pattern of fish larvae abundance was similar to that
described for eggs in terms of the most dominant species

present in the water column, the most numerous larvae

being Anchoa mitehilii.

The average number of fish eggs present in the water column was 123,783

+ 74,829/1000 m (N=24)(CV = .60). The average numer of fish larvae
present in the water column was 123,783 + 70,323/1000 m3 (N=24)
(CV = 1.65). 1In general this pattern of egg and larvae distribution
has been reported by other investigators of L1s.3>11

Biomass
For the purpose of this study biomass (dry weight) includes mainly
zooplankton, but some phytoplankton and detritus are present as well.
However, it is expected that at least 95 percent of the dry weight
biomass is represented by the zooplankton fraction.2:4:6"8 The bio-
mass pattern for the entire study period is given in Figure E3.
Low levels of biomass in October 1974 (Table E9) are indicative of
LIS waters.2:® There is both a relative decrease in biomass at this
time due to the preponderance of Ctenophora (comb jellies) as well as
an absolute decrease in the abundance of total zooplankton following
the summer bloom. Thils typical fall pattern showed that zooplankton
were found in the water in numbers greater than expected and that

these zooplanktoners were present primarily in the lower portions of
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the water column. Separation of the Ctenophora/Copepoda fractions
utilizing methods previously described indicates this pattern.
Increase in biomass throughout the winter (November 1974 through
January 1975) (Tables E10-13) are indicative of zooplankton blooms
which apparently occur in LIS several weeks before the phytoplankton
bloom.®,7,8 This pattern of zooplankton bloom in the S5Sound occurring
before the classical phytoplankton bloom has taken place was first
reported by Caplan and Austin.®*8 The mean biomass (water column)
for this period increased from 2.51 + 2.26 mg/m3 (N=27) (November
1974) to 44.07 + 37.09 mg/m3 (N=22) (January 1975). This increase in
biomass was accompanied by a concomitant increase in species com-
position (Copepoda) and density of total zocoplankton.

The spatial pattern of increase indicated that the disposal site
stations had a higher biomass in December 1974 (30 mg/m3) than did
the control station (5 mg/m3)(Figure E3), This is indicative of
plankton distribution patterns in estuaries as influenced by tidal
transport, the primary advective force in L1s.19

The general increase in biomass from February through June (Table E14)
indicates that the typical spring bloom pattern occurred during this
period. The levels of biomass, reaching a maximum mean of 149 + 132

mg/m3 (N=24) in June 1975, represent an increase over values for this

period previously reported.6

PART IV: DISCUSSION

The pattern of zooplankton and ichthyoplankton distribution observed
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during the 9 months of the present study is similar to patterns
reported by previous authors.Z,%4,6 These patterns can be discussed
in terms of several time periods: diurnal, seasonal, and annual.
For each time period, the following taxa will be compared to pre-
vious investigations:
a. Invertebrate holoplankton: Copepoda, Crustacea (Cladocera,-
Mysidacea, etc.), Chaetognatha, Ctenophora.
b. Invertebrate meroplankton: Crustacea (Brachyura and
Caridea), Mollusca (Gastropoda and Bivalves), Polychaeta.
¢. Vertebrate meroplankton: Teleostei.

Invertebrate Holoplankton

Copepoda

Migration patterns. The diurnal pattern of Copepoda during both

November 1974 and May 1975 indicated that the species which migrate
vertically to the surface at night have higher densities at depth
during the day, e.g., Temora longicornis, Pseudocalanus minutus,

and Pseudodiaptomus coronatus., Other species do not migrate, although
their distribution with depth may be stratified with higher densities
at the surface throughout a daily cycle (Acartia tonea or Acartic
clausii) or at depth (Labidocera aestiva or Centropages typicus).
Caplan and Austin® have reported the relationship between this type

of distribution and concomitant physical/chemical parameters (tempera-
ture and salinity). During the present study it did not appear that

the distribution of migrating species was correlated with either
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thermal or pycnal stratification.

There appears to be a seasonal aspect to the propemsity for a species
to migrate. In 1974, Acartia clausii was observed to migrate to the
surface at night during May at Jamesport, but did net migrate at
night during February. This behavioral modification of wvertical
migration patterns i1s based on a number of factors, e.g., energy
utilization, gamete production, and physiological adaptation to
specific environmental conditions. All these factors characterize
the adaptative strategies utilized by adult copepeds to ensure re-
productive success. The data which indicate that differential patterns
in seasonal diurnal migraticn exlsts were first reported for Eatons
Neck during the November 1975 diurnal cruise when it was noted that
there was a preponderance of plankton (90 percent copepods by dry
weight) at depth throughout the period of the cruise. There was no
evidence of vertical migration to the surface at night as measured by
the low surface densities of copepods (<10% individuals/1000 md).
This pattern was also reflected in biomass data which indicated that
surface biomass was approximately one-fourth that at depth throughout
the diurnal.

Copepoda blooms. The implications of the preceding adaptive strategies

in describing the distribution and abundance of invertebrate holo-
plankton in a system like LIS are significant. They explain the
patterns observed for over a 20-yr period of studies (Table E1) which

relate to the following:
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a., A shift in dominance of the winter species (dcartia clausii,
Temora longicornis, and Pseudocalanus minutus) to the summer
species {deartia tonsa, Labidocera aestiva, and Oithona
gimilig) as documented by a number of authors, specifically
by Jeffries?l for East Coast estuaries and by ZimmermanZ2?

and Johnson and Miller23 for West Coast estuaries.

o

The apparent spontaneous appearance of large numbers of
adult copepods in Long Island Sound 1s explained by the
hatching and subsequent development of larval stages under
the cueing temperature regimes. It is ecologically wise
to remain eggs until the temperature conditions portend
larval success (physiologically, but also nutritionally)
i1.e., certaln temperature regimes correlate with high
phytoplankton densities.

The paradox in this approach is that for 2 yrs in a row there have
been apparent blooms of copepods which have preceded the apparent

phytoplankton blooms by as much as 6 to 8 weeks. Caplan and Austin®

first reported a bloom of adult copepods for LIS waters under condi-
tions of low phytoplankton densities (less than 1000 cells/liter)
during the 1973 winter (November-December). A similar pattern was
observed at Eatons Neck in the 1974 winter (Figures E4 and E6) with
a similar pattern of low phytoplankton density (Tables E15 and El6).

The number of observations is sufficient to reject the hypothesis
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that overt sampling error has produced the pattern observed; the lack
of sufficient samples in the winter is indeed the reason that this
pattern was not reported previously. Deevey's sampling was much

too restrictive to indicate a winter bloom, if one did occur in
1952-53.2 1In general, sampling LIS plankton in the winter is usually
not feasible; the lack of a pattern, therefore, may be due to omission.
It is equally probable that the bloom was due to an increase in in-
dividuals originating in the sound and stimulated by some increase

in nannoplankton, a group not sampled effectively with a net with mesh
greater than 100u.

A number of authors have Indicated that Copepoda feed selectively in

that they filter the most numerous food available.l Consequently,

one would expect that if copepods were feeding on small particles
(less than 100p nannoplankton), that this might account for a bloom
if it were accompanied by an increase in larval stages as well. This
was the case at Eatons Neck where the use of smaller mesh nets (202u
mesh) yielded samples containing large numbers of copepodids in the
winter (Figure E6). Further, the change in distributional patterns
assoclated with seasonal warming trends also indicated more plankton
in the water columm.

The test is to obtain sediment samples and incubate them in the
laboratory to confirm hatching of the copepodids. Further, nets with
100y mesh or less should be used to accurately assess the phytoplankton
concentrations in LIS in the winter. In any case, the fact that

copepods, which may originate from eggs in the sediment, are an
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important source of planktonic food for fish and/or benthos requires
that any change in sediment composition be viewed carefully in terms
of the potential impact of disposal.

Other Crustacea.

The Crustacea holoplankton were represented by both Cladocera and
Mysidacea. The former is a typical late spring-summer resident of

LIS waters, whereas the latter is more commen in the winter. Seasonal
succession was noted for the two species of Cladocera (Figure E7,
Podon sp. and Bvadne sp., with the latter appearing first.2>® Podon
sp. appeared from February through June 1975; whereas Evadne sp. was
absent from the early May samples and appeared again the following
month. Unlike the previously discussed group, Copepoda
appears to be an example of advected plankton., Temperature patterns
also have been correlated to the distribution of Cladccera in terms
of blooms and species succession.®
The Mysicadea are basically benthic ecrustaceans that are obtained in
plankton tows during the night (surface samples) or throughout the
day (bottom samples). They were common in the Shoreham/Jamesport

6 and should be considered an important planktonic group to moni-

study
tor during and following disposal operations. As Pericarideans, they
bear their young in pouches alongside the female's carapace. The

number of yvoung/females can be used to characterize the reproductive

success of the population and might be a valuable assay for deter-

mining the potential impact of disposal.
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Chaetognatha

Chaetognatha, or arrow worms, are an active plankter which migrate
vertically during the night and are characteristic of both Atlantic
Shelf water and Block Island Sound water. They were common in the
winter at Eatons Neck and have been shown to be a dominant winter

plankters in LIS.2’7’8

Ctenophora
The last invertebrate holoplankters to be discussed are the Ctenophora.

This group is commen in the Sound in late summer?:7:8 and represents

another group which probably does not originate in the Sound, but is
advected by Block Island Sound water. Ctenophora could also be used

to determine chemically the impact of disposal on planktonic communities,
The effect of Ctenophora grazing on Copepoda and other invertebrate
holoplankton has already been discussed.

Invertebrate Meroplankton

Crustacea

The Crustacea larvae of crabs (Brachyura) and shrimp (Caridea) are an
important component of the zooplankton, primarily in the spring
(February-March) and early summer (April-June)(Figure E8). Large
numbers of crab larvae were reported by Caplan and Austin® at both
Jamesport and Shoreham during the spring of 1973-74 (February-April).
The Caplan and Austin® report and the present one for Eatons Neck
represent a departure from the pattern reported for LIS waters by

Deevey.2 Larval forms of this group (Brachyura) are probably of LIS
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origin and, 1n representing the recruits for subsequent benthic
populations, should be monitored in terms of potential impact of
disposal operations. This is also true of the larval shrimps
(Caridea). Also of LIS origin, the larval shrimp are one of the

major foods of many of the benthic fishes collected at Eatons Neck.za

Mollusca

The second most important compenent of the meroplankton are the
molluscan larvae of snails (Gastropoda) and clams (Bivalvia)(Figures
E9 and E10). They, like their crustacean counterparts, first appeared
in the late spring (April) and were abundant throughout the remainder
of the study. The maximum densities for the snail larvae (Gastropoda
6-8

veligers) is in July, a period which was not sampled in this study.

However, Deevey2

reported larval snails from plankton collected in
the winter (November 1952-January 1953). The high variability asso-
ciated with their distribution indicates that annual changes in popu-
lation densities are very great. Therefore, there appears to be no
safe time period during which larval snails will not potentially be
influenced by disposal activities in LIS, based on the above annual
distributional pattern.

Larval clams (Bivalvia) were present later than the larval gastropods
at FEatons Neck (Figure E1Q). They did not appear until February 1975.
This pattern of abundance was similar to that reported previously.6

They are probably recruited from local benthic populations and, like

the gastropod larvae, did not show any vertical migration patterns. As
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inputs to the benthos upon settling, their pepulations should be
monitored carefully along with the other invertebrate meroplankton.
Polychaeta

106. The most important invertebrate group in the benthos, the Polychaeta
(Figure E10) were not found in great abundance during this study.
Although larval densities of this group began to increase in February
1975, they were not found in the abundances reported previously.zJ’8

It is unlikely that either the sampling gear or the sampling design,

which included diurnals, contributed to the observed low abundance

of this taxon. One can only assume that population densities of

this larval group vary greatly from year to year.

Vertebrate Mero

107. The seasonal abundance of fish eggs and larvae has been characterized
in a seasonal sense by several authors.>»1l The fish that spawn in
LIS may be divided into two categories: resident and migratory.3’ll
Austin also divided the spawning differences into terms of physical
and faunistic characteristics although he preferred the latter, 1!
These seasonal categories are as follows:
a. Winter (December to mid-March).
b. Early spring (mid-March to mid-May).
c¢. Late spring (mid-May to late May or early June).
d. Summer (early June to early September).

e. Fall (early or mid-September to late November or December).

108. Austinll further pointed out that
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...yearly fluctuations in total egg production, larval

survival, or spawning by individual species is often

of such magnitude that no one year ever appears 'normal’.

The seasons are based upon measurements and not the

Gregorian Calendar.
Austin's scheme, Ichthyoplankton characteristics, and interpretation
were used to evaluate the vertebrate meroplankton patterns for Eatons

Neck.

Winter

Austint!l has pointed out that during the winter seasonal, wvariation
in temperature is slight (0.4°C/week) and ranges from 0.7° to 7°C.
The number of eggs and larvae tend to be low {less than 50/1000 m3).
This 1s due to the absence of spawning populations of pelagic species
in LIS as well as the fact that those species which do spawn produce
demersal eggs, e.g., Pseudopleuroncctes americanys. When eggs are
present at this time they normally belong to the cod, Gadus meorhua.
However, at Eatons Neck the eggs of the fourbearded rockling,
Enchelyopus cimbrius, were found at all stations and depths in both
Februvary and March 1975.

Austintl also reported that larvae of the sand lance, Ammodytes
hexapterus, the sculpin, Myoxocephalus spp., and the winter flounder,
Pseudopleuronectes americanus, were indicative of winter ichthyo-
plankton patterns. This same pattern was found in the present study

at both the disposal site and control site. However, only the larvae
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of the winter flounder was common at all stations and depths. It
appears that ichthyoplankton distributions in the northern portion
of the Sound contain fewer larvae than was reported by Austinll for
the southern portion near Shoreham and Jamesport.

Early spring

The temperature regime in early spring is characterized by an iso-
thermal water column and rapidly increasing temperatures of approxi-
mately 1.5°C per week.ll Austin found that at Shoreham and Jamesport
there was an abundance of the pelagic eggs of the fourbearded rockling,

and the appearance of the mackerel, Scomber scombrus.1l In the present

study, eggs of these two species were found in April 1975, as well as

species was found at the control site only. Although its eggs are
demersal, Austin points out that "The occurrence of these demersal eggs
in the plankton is not unusual in shallow water as winter turbulence

is generally sufficient to 1lift them from the bottom."Il At the

control site they were found in samples from both surface and subsurface
tows.

The larval pattern for this early spring period at Eatons Neck (control
and disposal sites) indicated an abundance of fourbearded rocklings.

Two other species were present, the sculpin and the winter flounder.

Whereas the winter flounder larvae reached their peak abundance
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during this period in 1973—74,11 they were found in peak abundance
during the next period at the Eatons Neck disposal site (control site).
Late spring
Although the hydrographic conditions during this period are similar
to the previous one, the faunistic elements tend to be more diverse.
Austin reported that the eggs of the weakfish, Cynosian regalis, the
windowpane flounder, Scophthalmus uquosus, and the mackerel become
numerous . 11 Further, one finds for the first time, the eggs of two
other species, the menhaden, Brevooriia tyranwrus, and the blackfish,
Tautoga onitis. This pattern for the southern Sound differs from that
observed for the northern sound with respect to the following:
a. Nine species of fish eggs were found in May 1975

including those mentioned above as well as those of

the cunner, Tautogolabrus adspersus, the small mouth

flounder, Etropue microstomus, and the scup, Stenotomus

ehrysops.

b. Larvae of the species mentioned by Austin were already

abundant by this time period in the northern Sound. 11
Summer |
Although the present study included only one sampling period during
this season, there were some significant differences between the
pattern of egg and larval distributions at Eatons Neck dispesal contrel
sites and those reported previously.ll In general, the northern Sound

wag about 6 weeks ahead of the reported patterns for 1973-74 1n terms
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of both eggs and larvae. Specifically, eggs of several species were
stil]l at peak abundance in June 1975, e.g., the menhaden, the mackerel,
and the windowpane flounder. The eggs of the butterfish, Peprilus
triqeanthus, were noted for the Eatons Neck region, but not reported
by Austin, il Finally, although anchovy larvae were present in June
1975 as previously reported by Austinsll the sea robin, Priownotus spp.,
was not found during this period.
Fall

116. Insufficient ichthyoplankton were collected during this perlod to allow
discussion.

SUMMARY

a. Aecartia tonsa was common throughout the first 6 months of the

study with densities as high as 500,000 individuals/1000m3

estimated in March 1975 (Figure Ell).

o

A plankton bloom occurred in populations of several copepods

(including copepodids) in December 1975, e.g., Acartia clausit,
Temora longicornis, and Aeartia spp. copepodids.

Meroplankton Crustacea, Caridea (shrimp), and Brachyura (crabs)

In

became abundant (greater than 100,000 individuals/lOOOmB) in

March and April 1975, respectively.

|

Meroplanktonic Mullusca, Gastropoda, and Bivalvia became abundant
(greater than 1000 individuals/1000m3) in April and May 1975,
respectively.

There were two blooms of Cladocera during 1975, one 1in February

|m

(1000 individuals/1000m3) and one in June (1,000,000 individuals

—-60-



=

|H

b

/1000m3). Fvadne sp. dominated the first bloom and Podon sp.,
the second.

Polychaeta larvae were not common at any time during the present
study.

The first significant numbers of fish eggs obtained in this study

were collected in February 1975 at both control and disposal sites.

They belonged to the fourbearded rockling. Larvae of the winter
flounder and the sand lance were also collected with the former
being present at the control site only.

The spring pattern of ichthyoplankton abundance included the eggs

of . cimbrius, 5. scombrus, and S. aquosus. Myoxocephalus spp.

and P. americanus 1

The summer ichthyoplankton included nine species of eggs and

larvae; with the first appearance of the butterfish.

The winter patterns of copepod abundance indicated two important

findings as follows:

1. There was a copepod bloom in December 1975, 6 weeks before
the spring diatom bloom.

2. Copepod densitles were maximum at depth during the November
diurnal, indicating a reproductive strategy not previously
reported.

Sexually mature copepoeds produce gametes in the winter, a common

pattern for many temperate marine invertebrates.l This adapta-

tive strategy permits the copepods to transform lipid material

into gametes under conditions of low maintenance, i.e., little
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energy is expended for tissue growth (moulting) or searching

for food or metabolism.

The near-bottom temperatures in LIS are higher than surface
temperatures in winter. As poikilotherms, the assimilation
efficiencies of these copepods will be greater at the intgr—
mediate temperatures (4-8°C) at depth than at the lower tempera-
tures of surface waters (1-2°C).

The gametes, when released, sink to the bottom and remain there
until the temperatures increase to a level which produces hatch-
ing in the sediments.2O This procedure maintains the resident
populations by keeping the fertilized "wintering'" eggs in the

same region as the adults, a reproductive strategy critical for
planktonic populations spawning in highly advective environments
like LIS. There is insufficient evidence at this time to determine
the extent of this type of reproductive strategy.

Finally, there is no advantage to migrate to the surface at night
in the winter as the food densities (phytoplankton) are extremely
low. Alsc, predators (Ctenophora) are more common near the surface
and any vertical migration would increase adult mortality due to

predation.
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Table E1

Zooplankton and Ichthyoplankton Data Base,

Long Island Sound

Site Year Group Investigator (Reference)
Mid-Sound 1951-52 Zooplankton Deevey, 1956 (2)
Mid-Sound 1951-52 Ichthyoplankton  Richards, 1956 (3)

West Sound 1971 Zooplankton Caplan and Pastalove,
1972 (4)
West Sound 1972 Zooplankton National Marine Fisheries

(Davids Island)

Mid-Sound 1972 Ichthyoplankton
(Northport)

Mid=-Sound 1971-72 Zooplankton
(Northport)

Mid-Sound 1973-74 Zooplankton
(Shoreham)

Mid-Sound 1973-74  Ichthyoplankton
{Shoreham)

Mid-Sound 1973-74  Zooplankton
(Jamesport)

Mid-Sound 1973-74 Ichthyoplankton
{Jamesport)

West Sound 1975 Zooplankton

(Hart Island)

West Sound 1975 Ichthyoplankton
(Hart Island)

-66—-

Service (5)

Austin, et al., 1974 (9)

Williams, et al., 1973 (10)

Austin and Caplan, 1974

(7, 8)

Austin, 1974 (11)

Caplan and Austin, 1974 (&)

Austin, 1974 (12)

Purdin, 1976 (13)

Sosnow, 1976 (14)



Table E2

Eatons Neck Sampling Program

Cruise Station Month  Net# Depth#* Referencet Date

EN1 EN1 Oct IT 1 C 31 Oct 74
EN2 IT 1 C

EN2 EN1 Nov II 3 C 19 Nov 74
EN2 IT 3 C
ENCONT IT 3 C

EN3 ENCONT Nov ir 3 C 20 Nov 74
ENZ IT 3 A
ENA II 3 A

EN4 END Dec ITI 2 B 13 Dec 74
ENCONT ITI 2 B
ENB III 2 B

ENS ENB Dec I 3 A 18 Dec 74
END I 3 A

EN6 END Jan I 4 A 23 Jan 75
ENCONT I 4 A
ENB I 4 A

EN7 END Feb I 4 A 18 Feb 75
ENCONT I 4 A
ENB I 4 A

ENS END Mar I 4 A 1 Apr 75
ENB I 4 A
ENCONT I 4 A

EN9 ENB Apr T 4 A 28 Apr 75
ENDSA I 4 A
ENCONT I 4 A

EN1D ENA May I 4 A 29 May 75
ENCONT I 4 A

EN11 ENDSA May I 4 A 29 May 75
ENDSA I 4 A 30 May 75

EN12 ENDSA June I 4 A 17 Jun 75
ENA I 4 A
ENCONT I 4 A

*Net, micron mesh: I = 363/202; II = 363; III
#%*Depth: 1 = surface, middepth, and bottom; 2

bottom; and 4 = surface and middepth.
tReference: A = buoy/drogue; B = buoy; C = drogue.

202,
surface; 3 = middepth and
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Table E3

Sampling Station Locations for Eatons Neck Zooplankton

Station

Control EN3

EN1

EN2

ENDB

END

ENA

ENDSA

Depth, m
25

23
31
23
33
26

25

_Latitude

41°00'00"
41°00'26"
40°59'59"
41°01709"
49°59'17"
41°00'12"

41°00'37"

Longitude

73°22'00"
73°27'13"
73°25"32"
73°26'51"
73°25756"
73°26'30"

73°28'8"
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Copepod Standing Crop Demsicies During Monthly Sampling Feriods

Talb

e E4

_Starton_

EN1-363-1D4
EN1-363-1DR
ENI=3h3-1D{
EN1-363-2DA
EN1-363-2DK
TN1-363-2DC
ENZ-363-1RA
IN2-363-1RC
FN2-363-2BA
EN2-363-2858

N2-363-2BC

EN1-363-1R
EN1-363-1C
EN2-363-14
ENZ-363-18
EN2-363-10
IN3-363-1B

EN3-363~1C

FNB-202- LA
ENB-202-1B
ENB~202-24
ENB-202-21
ENB-363-1B
ENR-463-2B
END-202-1A
END-202~1B
END-2012-24
END-363-1B

ENCONT-202-
1a

ENCONT-202~
13

Sample

Aeartia tonse  Adegriia clauail

Paevdediopionus

Famora lemgloornis COPANAENS

tabidecera aestivu  Cemtropages sp.  Paeudosalanus wminkbug

Detober
3,898 144 0 0 0 0 29
93.1 3.4 o o 0 " 0.7
117,278 0 0 BEQ 13z 0 0
929.3 o 0 0.6 0.1 Q 4}
152,554 0 139 16,241 1,660 a 0
47,0 o 0.04 5.0 0.5 Q [}
200,264 0 Q 620 0 0 0
94.7 [ 0 0.3 0 u 0
2,662,322 0 Q 0 1,629 1] 0
99.9 0 0 a 0.1 1] 0
441,205 0 0 75,876 25,252 0 o
B1.9 0 ) 14.0 4.7 Q 1]
4,127 0 ] o Q 0 6
100.0 Q 4 1] 0 0 0
584 0 0 50 17 n 0
B7.% 0 0 7.5 2.5 0 2.0
1,426 0 0 0 0 0 3
10G.0 0 0 0 0 i} o
13,714 183 0 366 0 a L]
96.2 1.3 0 2.6 a 0 0
154,331 0 1} 11,337 6,217 a 0
89.8 o o3 6.6 3.6 ] 0
Novenher
23,7024 0 Q 102 0 0 4]
99.6 0 Q 0.4 a [ 0
1,575,443 5,667 1,889 17,001 3,778 ol 0
98.2 0.4 0.1 1.1 0.2 0 0
9,110,740 a a 351,697 142,460 4,452 0
91.1 0 0 6.3 2.5 0.1 0
552,010 3,450 690 8,280 0 0 [}
97.8 0.6 0.1 1.5 0 0 4}
2,208,039 5,520 0 38,641 0 ) 0
98,0 0.2 0 1.7 ] 3 o
62,798 0 4] 866 433 0 0
98.0 0 ] 1.4 G 7 a 0
1,615,747 [ 1,369 15,062 6,846 a a
98.0 0 0.1 0.9 0.4 0 Q
Aeartia  Acartia Vamord Tomore Cantropages Cenbropages Paracalanus Pseudodiaptomus Dithong Labidocera
 tenga  copepedite longivornis copepodite 5P copepodite sp. corangius 5D, Harputicoid _ gestiva
December
272,238 510,324 5,855 0 488 o 9,270 0 976 a 4]
34.1 63.9 0.7 0 0.1 0 1.2 0 0.1 0 Q
2,407,615 1,107,562 56,267 2,964 0 [ 85,876 8,884 2,961 4] 0
65.1 29.9 1.5 0.8 a J 2.3 6.2 0.1 0 a
2,248,605 24,179,986 19,301 0 U] 0 64,338 12,868 Ll ¢
47.3 0.4 0 0 0 1.4 ) 0.3 0 0
3,754,260 86,512 28,565 57,130 0 4,081 77,534 12,646 0 4,081 i}
7.8 17.9 0.0 1.2 Q 0.1 LB 0.7 0 0.1 Q
49,641,372 135,034 47,262 0 6,752 0 0 67,517 0 a 6,752
98.0 1.4 .5 0 0.1 0 [ 0.7 0 0 a
5,740,832 0 19,647 0 0 0 0 47,576 0 0 [
98.5 0 0.7 s} a [} [} 9.8 ] 4} 0
308,205 1,365,908 9,807 4] 11,207 0 18,212 8,406 Q 0 4]
17.9 79.3 2.6 Q 0.7 0 1.1 0.% 4] 0 L}
4,326,335 1,615,732 90,353 85,019 0 5,31 253,116 287,005 [ a 0
4.9 24.2 1.4 1.2 0 0.1 3.8 4.1 0 0 4]
217,868 1,016,883 14,716 1] 4,415 Q 2,943 2,830 o 1,472 0
23.3 4.4 1.1 0 0.3 0 0.2 0.6 0 .1 0
3,688,455 0 30,163 0 4,309 o [} 56,016 0 0 O
97.6 a 0.8 0 0.1 9 u] 1.8 4 0 a
869,024 220,290 10,317 0 5,462 0 12,7644 10,917 [ 0 0
77.0 19.5 0.9 Q 0. 4] 1.1 0.9 0 a Q
91,907 1,161,130 5,817 0 4,654 0 6,980 9,307 807 0 [
19.4 74.9 1.2 0 1.0 0 1.3 2.0 0.1 4] 0
(Continued)

NOTE: Upper number represents number ¢f standiag cmp,t']Of’ liters, lower number represents percent standing crop.
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Tahle B4 (Cunt inued)

winboy

wcapepodicg

SLation

EMI-363— LA e e e

R 363 L IIEEN 0 117,653 495,082 o 1 3,949 o 0
Ta.d n Q6 20,4 o 0 NG 0 0
FHG- 36 8-00 i, RN il LY 1,348,613 0 o] &,482 f,361 ]
L./ 0 ER 57.6 I 0 ] G} o
EXN- 3673 2R 1,504,307 0 137, 762 46, 815 i 0 7,241 9,063 a
[EIN ¢ 5.7 3.0 n i 0.1 0.4 i
FNB- 2020 1A L4hT, 20y 201,756 A3,074 1,132,372 0 47,305 18,902 3,154 6,307
A B8 38.1 i I 0.6 [ 0.2
FNB-202- 11 A5, L9y 210,919 24,438 1,484, 588 74,219 160,158 1,506 19,531 19,531
[ ] 1.4 0.4 EES I3 2.5 0.1 0.3 0.1
NIi- 200220 1M, 06 ARG, 613 0 208,424 4,425 24,481 10,492 B, 9494 i
h2.4 9.1 0 45.4 1.8 0.5 0.7 0.1 0
ENB- 200 -2 3,003,223 104,661 29,785 1,638, 200 71,485 T4, b4 5,058 20,850 175,713
[N ] 0.6 3.9 L4 1.4 il 4 0.3
[LURSTE Y 709, 202 0 285,923 [IEFTE Y 0 n 0 2,491 0
0.4 0 o2 64,3 0 0 0 0.1 o
FRD- 56 3= 1 K 1,340,731 ] 28,900 3,506,977 i} 1] 4] 1238 [t}
X I 1 35.5 4 n i 0.6 0
END= - 24 2,99, 1) 0 ahBRT 324,34k 0 0 0 L 323 n
H2.2 i 1.6 14.7 o o il 1.5 0
END= 6= 20 1,275,981 bl 13.670 592, /29 o ] 3,268 9,803 0
fl LAY 0 0.7 347 4] n a.2 {1 ]
END-202- 14 2ATHBM L 756,476 118,414 4,080, 152 192,421 4,937 PR 9,868 4,934
“H,0 2.6 1.3 4.3 2.2 0.4 0.1 0.l 0.1
FHI- 20214 510,207 d 1,405,818 81.576 73,418 L] 19,034 10,877
1.3 0 1.0 ] 1.6 0.1 [y 0,2
EHD-202-24 1,50%,047 3,622 3,197,627 159,759 7,204 0 [T 10,865
19.6 23,8 0.1 V1.7 7. 0.1 0 0.1 8.2
END- 2002 - 21 607, 160 ik, 704 1,748, A8 121,433 105,242 B,0%6 52,621 20,239
10,4 ] 0.4 il [N .l "9 .4
FNGONT= 363
1A 2LERT 121 0 229,209 1,713,034 0 1 Th 085 18,148 il
Gl ] 4.7 35.1 Q9 o 0.3 0.6 0
ENCONT =803
13 V4B, 9h8 i 5,331 1,867,568 i 0 0 2,438 o
2.9 i Ta.h n o 0 0.1 n
FXCONT-363~
NS 2,347,961 ] n 308,055 0 0 2,567 56,477 0
0.7 i 0 .2 0 0 n.1 2.0 [
ENCONT-4h73 -
28 3,002,944 n 73,057 23,881 i 0 10,900 58,951 n
889 [} 2.1 7.4 il 0 0.3 9 0
ENCONT-202-
14 3,417,176 972,700 43,193 437,549 47,009 54,241 7,232 9,018 21,690
(] 9.0 0.6 8.5 0.9 1.1 0.1 1.8 0.4
202-
I 4,247 .0R1 1,025,860 0 343,791 198,333 179,977 BBV 136,781 0
3.1 15,2 o 1.0 2.9 2.5 0.1 2.0 [
ENCONT =202~
24 680,011 1,719,416 107,425 749,829 71,104 116,353 6,461 161,601 51,712
[ 18.4 1.1 8.0 0.4 1.2 ot 1.7 .6
FHCON T 202 -
2 GA81,317 7HS, 364 34,172 556,994 45,429 136,687 6,83 78,595 30, 154
720 12,7 0.6 9.0 1.4 2.2 0.1 1.3 D5

[Cont inted
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PR

Tablu

B4 (Contioued?t

copepudite

Fehruary
P i- 16714 AH2 LA 1045 u 228,751 0 2,619 2,639 0 0
4.9 30,1 i 9.5 0 0.2 0.2 n o
SRR BYU, 5% 1,10, 74 0 2,184,317 0 3,731 18,657 0 0
19,3 F] 0 K 0 0.1 0.4 u 0
Bl 1 =24 1,047,701 150,927 0 1,006,627 0 0 7,655 n 0
[ v.n 0 1.3 0 0 0.2 bl 0
ENB- Y8321 1,033,513 AN%, Nha i} 1,431,533 I 1,345 L0, 04 0 i
158 I 0 a6 i 0.1 0.1 n D
F¥R-202-1A 195,127 198,407 13,608 126,947 2,280 760 760 3,041 1,550
9.2 Th.8 145.49 9.3 0.2 0.1 0.1 0.3 0.1
NI 202 A, bhi, OB) BOH, 48D 18R, B9 1,192, 146 66,908 1,181 16,762 9,065 33,484
464 L ) 33,9 0.7 0.1 0.y 0.4 0.4
FNB 20424 2,010,309 817,112 219,169 I 1A% 914 11,413 0 u 0 0
a6 19.2 5.0 29.6 n.1 0 0 i 0
ENA=202- 01 W ARG BZT 1,225,380 493,513 8,592,712 45,048 1 90,007 27,029 2,010
50,4 1.8 5.6 28.3 0.4 0 1.0 0.3 0.1
NB- 36314 9, 585 2,785 0 1,277 0 420 0 n 0
b7 16.0 0 16.1 0 0.6 n 1 0
A= 44 | A L, 14, 549 900, 43 o 1,493,514 0 Z,108 12,610 n o
12, 25.7 0 EN 0 0.1 0.6 n 0
I IEET Y 811, LKk 218,742 0 734,661 o 6,562 a n 0
L) S o 7.0 o 0.2 0 it 4]
HHL 1A 745,700 242,891 139,716 154, 6T 5,437 2,919 1,459 1,459 o
5,5 2.7 10.3 1.7 0.4 0.2 i1 0.1 o
FI-202- i 3,059,272 K67, 161 792,129 2,150, 484 184,877 17,607 13,217 86,027 26,411
4i.h 12,1 il 29.7 2.6 0.2 0.5 0.9 0.4
FND 20 2 2,105,158 Sui, 212 222,049 413,769 12,649 10,328 o 0 6,885
a2 6.4 6.7 13.0 o 0.3 o 0 0.2
EMCONT- 36 -
i 39,105 FR f 19,840 o 289 0 0 0
50,1 10,4 i 0.0 I 0.4 0 i [
VRECONT- "3R4
n EEEIATE) 43,785 a 2,001,163 0 7,202 14,405 0 11
14.7 0 [ n 0.2 i) A 0
FRUONT =467
24 008,517 1,108,410 n 11,869,898 2 72,000 22,100 u 0
1.8 7.8 o 8.1 B 0.1 u.1 0 0
ENVINT= 35k -
2n AN, 494 N9, 18 i3 1,410,850 [} G408 23,651 0 ]
2R EX Y [y 00 n (2 0.4 0 1]
SNCORTT-202-
1A 1,114,634 B0G, 161 462,015 420,685 7,191 8,989 1,798 1,596 1,596
424 210 1.n 6.0 0.3 0.3 0.1 0.1 0.1
TNCONT- 212 -
W 3,779,186 4B, 764 513,129 2,148,217 156,548 8,697 21,743 8,697 21,743
30,4 7. .9 40,8 2.7 0.2 0.4 0.2 0.4

Hant innedi
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Tahle £4 {Continued)

__Statlon

ENB-363-14
ENE-363-1B
FNB-363-24
ENE-363-28
ERB-202-14
ENB-2102-18
ENR-2U2-24
ERE-202-28
END-363-14
ERO-3A3-18
END-363-24
ERI-363-28
FHD-202-1A
END-202- 1B
£HD-202-24
END-202-21

ENCONT-363—
A

ENCONT-363-
1R

ENCONT-363-
24

ERCORT-363-
28

ERCONT-202-
1A

LNCONT-202-
18

ENCOWT-7202-
28

ERCORT-202-
28

Acaritia
bonag

35,412
n.8

3,045
0.2

56,051
0.7

5,291
0.2

332,532
4.8
465,422

28.0

215,407
2.8

28,764
L.l

162,844
2.1
44,804
0.6
174,359
1.1
152,774
2.9

173,980
1.2

107,794
3.0

69,170
2.2

2,861
0.3

113,536

197,338
1.7

211,%39
2.0

2,708
0.1

Acartia Acartia Temora Temora Centropagos
elousi?  copepodite Irmgicorris  copepodite sp.
125,689 0 44,862 Q
90.4 il 7.7 Q
2,498,482 Q 520,390 0
[ 15.2 4]
/B4, 085 0 87,540 1]
88.3 ) 9.7 0
1,776,420 il 566,590 0
84,8 0 12.7 0 0.2
451,503 570,902 68,508 49,822 16,746
55.4 3.2 4.0 5.2 1.0
4,547,250 1,601,882 887,968 492,660 2,250
60.0 19.6 10.9 6.0 0.04
1,760,203 504,427 102,296 109,351 12,346
70.1 20.1 4.1 bt 0.5
4,045,806 1,257,387 800,155 443,376 10,892
58.1 18.1 1.5 6.k 0.1
B74,085 a 304,605 0 Q
52.6 4] 18.3 a o
4,687,675 4] 2,492,571 0 24,515
61.2 ) a32.% 0 0.3
2,022,144 1] 454,479 0 8,029
79.5 a 17.9 o 0.3
2,758,440 0 1,814,506 0 4,891
55.9 4] 36.8 it 0.1
3,598,112 2,726,150 375,363 37,11 6,893
50.1 37.9 5.2 5.3 0.1
8,610,651 3,514,004 2,132,544 1,046,154 13,412
54.5 22.2 13.5 6.0 0.1
3,459,851 1,162,270 362,461 164,755 11,982
64,6 21.7 0.8 30 0.2
8,163,132 2,122,553 2,929,820 521,939 20,878
56.2 14.6 20.2 3.6 0.1
3,399,281 0 2.5 a 0.2
4.0 0 2.5 1] 0.3
1,979,734 [ 113,186 4] 13
0 35.4 ) 0
830,120 1] 80,823 0 8,583
89.7 1] 8.7 0 0.9
2,490,694 1] 1,717,231 0 7,096
50.9 Q 3g.2 0 0.2
6,817,699 3,603,004 210,069 490,161 6,366
60.1 3l.8 1.9 4.3 0.1
4,841,634 2,284,234 2,157,070 923,113 14,129
45,7 21.5 20,3 8.7 0.1
115,716 935,631 67,701 54,161 18,956
50.5 42.4 3.1 2.5 0.9
05,457 3,972,751 1,535,727 2,054,350 800, 392 5,035
46.8 18.1 24,2 9.4 0.1

0.8

{Continued}

Centropages

copepodiie

=Y

[==]

= o

Preudo- P audo -
digplomus  diaptomus Poraccloms
aevabatus  copepodite sp.
3,677 1) [H
0.6 4] [
57,821 Q [
1.7 4] [
10,377 4] 0
1.0 0 ]
63,235 4] 0
1.4 5} [
4,567 ] 1,522
0.3 0 0.1
163,252 47,201 5,900
1.2 0.6 0.1
8,819 3,527 3,527
0.4 0.1 0.1
45,030 10,392 1,404
0.6 0.1 0.04
18,920 0 0
1.1 0 4]
246,180 0 1}
3.2 0 0
28,764 0 0
1.1 n i}
254,324 0 [
5.2 4] i}
34,405 10,229 0
0.5 0.1 0
308,481 0 13,412
2.0 a .l
38,942 4] 0
0.7 1} 0
473,225 76,551 6,959
3.3 0.5 0.04
0.2 0 i
0.2 0 a
17,443 QO 0
0.5 0 0
3,576 0 0
0.4 Q 0
49,672 o 0
1.1 Q 0
[ Q 6,306
0 il 0.1
23,549 65,937 61,227
0.2 0.6 0.6
5,416 1] 0
0.2 a [
40,281 10,070 5,035
] 0.1 1

Fagudo—-
Dithona  calanus
T mianius

4] 0

] 0

4] ¥

¢ 0

4] 0

] o

9 0

0 0
1,522 a
0.1 o
2,950 Q
0.04 Q

o a

) ]
6,928 [}
0.1 1}

0 [}

a 4]

0 L]

a 1}

a ol

1] 0

Q 2

a 0

1] 6,893

4] 0.1

4] 0

] Q

[ a

4 0

I 48,714

¥ 0.3

[H 0

[t} o]

L] a

4]

0 4]

o 0

4] a

4] Q

0 ]

0 0
4,710 0
0.04 0

1} 0

'] 0

0 5,035

1] 0.1
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Table F4 (Continued)

Aggrtia

_ Station _tonam
ENB-363-1A a
a

ENB-363-11 40,732
0.5

ENDB-363-24 %,133
0,2

ENB-263-28 6,160
0.3

ENB-202-14 11,195
¢.2

ENB-202-1R 49,181
0.2

ENB-202-24A 0
0

ENB-202-ZB 7,009
0.2
FNSA-363-14A 0
Ll

ENSA~362-1B 4,332
0.3

ENSA-363-24 4,330
[{pn}

ENSA-363-2B 51,507

1.0
ENSA-202-1A 17,748
0.3
ENSA-202-1F 14,965
0.1
ENSA-202-24 313,408
0.3
ENSA-202-2B 52,174
0.3
ENCONT-33-
1A 8,499
0.3
FNCONT-363-
1B 11,267
0.1
ENCONT- 563~
2A 12,113
0.2
ENCONT-363-
2B 2,511
0.3
ENCONT- 202
1A 40,603
0.3
LENCONT-202-
1B 14,261
6.1
ENCONT=-202-
24 35,585
6.1
FNCONT=202-
B 20,420

0.1

Acmriiy
plaun

4,394,587
93.5

4,219,825
47.8

3,038,974
80.6

1,075,200
5l.l

3,716,851
78.4

8,557,558
33.4

3,362,448
72.5

1,422,741
37.4

2,379,931
0.9

1,222,084
43.8

2,706,156
89.2

2,262,034
43.6

3,219,523
56.9

4,556,896
33.5

5,703,207
48,4

4,391,304
2%.1

1,592,081
47.5

3,498,324
38.7

2,041,080
28.0

2,975,689
34,7

4,913,000
33.0

6,588,763
29.0

9,014,827
30.9

1,127,741
5.1

Acavtiu
copepodld

il
0
0
a

[
0
4]
[}

738,892
15.6

6,164,065
24,0

681,302
14.7

879,977
23.1

a
[

oCc 20 2

1,916,805
33.9
3,352,199
24.6
3,331,245
28.3
4,617,391
29.3

oo == [=R=]

[==4

4,852,095
33.0

$,931,036
30.5

9,418,122
32.3

8,698,921
25.7

o

Ty

252,877
S.4

3,910,262
44,3

585,715
15.5

907,534
43.1

207,114
44

7,391,599
28.8

423,696

9.1

1,005,731
26,4

193,518
7.4

1,267,082
44,7

281,403
4.3

2,480,940
47.8

312,368
5.5

1,307,303
24.3

2,018,892
17.1

4,878,261

30.9
1,728,059

5L.5
5,159,602

57.5

5,081,501
69.8

5,141,532
59.49

4,303,950
29.0

7,558,518
33.3

8,915,934
30.5

10,210,000
30.2

coenis

Temary
copepodid

SO o0 Do oo

1]
i}

11,190,747
4.7

44,064
0.9

220,770
5.8

351,895
2.4

269,943
3.8

1,055,684

1,357,930
4.0

Centropages
Sp.

Certropagas
copepodid

April

17,086
0.4

24,439
0.3
107,330
2.8
8,213

0.4

16,793
0.4

49,181
0.2
105,076
4.3

3,504
0.1
20,370
0.8
5,555
0.2

8,662
0.3

8,585
0.2

10,649
0.2

47,371
0.3

42,784
0.2

47,446
0.2

20,420
0.1

{{ont inued)

DO OO OD Vo oo oo

n
o e Do
-

~ =~
= w

-

=R=1

oo

(=1

6,767
.04

=y =

Paeudno-
clap kamus
20PN

47,590
0.8

627,271
7.1

33,732
0.9

108,822

5.2
33,586
0.7

1,462,653

23,727
0.5

182,223
4.8

23,765
0.9

305,521
1L.0

4,646
1.1

382,013
7.4

24,847
0.4

950,289
7.0
243,400
2.1
769,565
4.9

5,666
0.2

315,469

3.5

121,132
1.7

420,614
4.9
261,551
1.5

641,763
2.8

450,741
1.5

1,235,416
1.6

Fagudo-
diaptons
copepadid

(==} oo

[=g=}

162,413
57,046
0.3

213,309
0.7

398,190
1.2

Fara-
Ofthony  ecalmus  labidocera
5P+ parvus agstiva
0 {] 0
a 4] 0
0 a 4]
Q o) 0
o} a 0
o] 0 4]
63 o o
0 a n
o o 5,598
4] a Q.
[} o 0
0 o v]
0 0 0
0 1 0
7,009 3,504 n
0.2 WL L]
0 ]
0 Q [+
0 ] 4
[ 0 [
[ a a
G i} 4]
0 i} 0
[H 0 M
3,550 a [H
0.1 i) [
0 0 [
0 0 [
[ Q0 0
0 0 ol
L¢] 13,043 ol
4] 0.1 [
0 a 0
¢ 0 0
[ i 0
[H o [H
] 0 1]
(1] a ]
[ 0 ]
1] 0 0
6,767 0 [
0.04 a0 0
U] i} [
0 0 i
i} ] Q
a [} a
Q 4] Q
4] 4] 4]
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Tahle 6 {Continved)

Gt et T
. sopepoedid sopepodid v
ENA-202-14 178,769 5,811,114 737,603 59,806 114,611 o 0
5.3 8.1 10,3 0.8 1.7 o 0
ERA-30 314 o 2,836,879 0 o 61,982 [ 4 0 0
0 97.5 [} o 2.0 0 0. 0 i
ENA=202-1 8 0 10,423,964 6,665,575 5,473,880 1,728,597 1,257,162 0 0 0 n 0 29,465
[l A, 7 2,0 21,4 6.7 4.9 1 0 0 0 0 0.3
ENA-TH 18 0 1,991,775 0 3,207,417 o 45,541 o 13,042 6,502 0 0 a o
a 37,4 0 6l.4 0 0.9 o 0.2 9.1 o 0 ] bl
XA 20220 n 9,390, 666 BHO, 375 A0, 18T 701,039 Lt [H 0 0 1] a 211,942 4]
n 0.8 7.6 3.8 6.0 ft [ b’ o 0 n 1.8 i
ENA= Y6 320 ] 2LTN6,1LS 1 B1,724 5} 4 [H 52,006 [} b 0 4] [H
i 95,4 0 2.8 o [\ o 1.8 [H 0 i ] i
ENA-202-218 [ 14,942,926 1,715,669 3,449,787 2,066,182 |,272,914 o 0 0 18,468 59, %4 18,448 147,584
1 83,1 7.2 Th.6 8.7 5.4 [ 0 0 0.1 0.2 0.1 0.6
JiMA= 362 8,705 3,464,824 o 2,124,163 [ 78,350 i 0 i 0 0 o 0
0.2 61.0 [} 3.4 " 1.4 0 0 0 o 0 B i
ENDSA- 2002~
1-1A i 7,807,341 2,205,402 n 395,319 o [H 0 n n 0 20,806 i
a 74.9 21.2 o 3.4 o ] 9 [i 0 0 0 i
ENDSA- 3075-
=14 ] 1,964, 1% o 1h, 442 ¢ o [ 0 0 0 0 ] [}
4 59,3 o 0.7 o o ] 0 o o 0 0 0
EMNSA-202-
L-18 il 13,823,814 2,652,469 4,820,810 2,749,274 696,999 329,138 77,444 ] 0 0 9 96,805
] 54.8 10.5 19.1 10,9 2.8 ; 0.3 0 0 0 a 0.4
ENDSA- 33—
11k ] 22,302,168 B 2,540,736 " 17,921 0 0 o 0 0 4 ]
4] 4705 4] 51.7 a0 0.8 ] 1] o i [} O 4]
ERDSA= 202=
| i 7,687,448 4,295,927 i 185,702 0 9 0 e 0 o 13,300 o
i} 62.1 34,7 i 3.1 0 o 0 M 0 0 0.1 9
ENDSA- 163
[-24 156,687 3,768,774 0 22,084 0 0 o 5,596 [H 0 0 o 4
4.4 948 il 0.6 0 o ] 0.7 i 0 0 ] i
EEDSA-202—
=2k 206,452 17,909,677 9,135,484 5,109,677 3,337,634 1,273,118 447,312 0 o 68,817 34,40% ] 172,043
0.5 47,5 24,2 3.6 #.9 1.4 1.2 0 9 0.2 6.1 0 0.5
FNDSA=-1BT-
L-21 il 2,838,365 0 3,067,648 0 55, 4h 0 0 bl b a 0 t
n AT a 51.5 0 ©.9 0 0 ] n o
ENCONT- 202
14 1,133,361 7,671,979 3,167,389 bl 87,182 0 [ 0 o ] G4, 488 0 b
9.2 62.3 27.3 ) 0.7 i 0 0 4] ] 0.4 il 4]
EHCONT-- 363~
1A 743,959 2,481,673 0 38,012 o 0 0 10,861 ] o o 0 0
22.7 75.8 0 1.2 0 [i 0 0.3 o 0 o 0 0
ENCONT-202-
LI 21,993 8,501,340 4,354,639 3,452,921 2,023,368 349,828 0 0 0 0 65,979 i} 43,996
0.1 a4.7 22.9 14,2 10.6 2.9 0 0 0 0 0.3 0 0.2
EXCONT-163—
18 | #460,093 0 2,472,768 1} 16,976 a 16,975 0 0 5} 0 i}
0 24,9 0 73,4 0 0.9 o 0.% 0 0 9 ] 0
ENCUNT= 202-
24 n 11,184,644 9,410,854 229,193 2,108,580 68,758 0 68,758 0 114,597 o 22,919 0
0 48,2 40,6 1.0 9.1 0.1 0 0.3 n 0.5 ] 0.1 ]
ENGONT- 36 3-
28 0 2,525,140 s 135,021 0 a 0 5,587 0 0 a o 0
1 94.8 a0 5.0 n a 1] 6.2 8] o aQ 0 )
ENGONT--202-
28 o 9,273,650 7,856,022 3,086,294 1,860,638 132,903 103,369 0 o 0 0 ] 0
o 41,6 35.2 13.8 8.3 9.5 0.5 0 0 o il s 0
ENCONT= Th3-
2B 3,664 L, 070,282 0 1,034,844 0 0 0 7,288 0 o 0 o
6.2 50.6 0 48.9 0 0 0 0.3 0 0 ] 0 0

(Continued) .
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Table E4 (Concloded)

Freedesalanag Tenrs

odid

Station

FNMA-303- LA 2,983,196 0 870,099 il 0 o 0

D i i
T4 n 2.6 a U ¢ i 0 0 0
PHNA-202-1A 27,994,483 B 988,520 |, 166,779 G4l 20 129,642 0 ] 43,214 129,642 n
Tl Iy 3.0 [ 0.3 i o 0.1 .3 n
LXA-365-18 6,247,454 Th.oH36 6,732,941 0 114,984 o il ] ] 0
47,4 0.6 51.1 0 0.9 a ] ] [l 0
ENA-Z02-0H 46,506,960 13,112,086 2,394,591 1,160,968 131,401 il a u J4l,461 b, 292
67.5 9.4 0.7 1.7 0.4 0 ] ] 0. I
EdA- 163-2A Gh, hby 18,447 808,775 n ] 0 ] u ] 4
0.0 12 187 o ] 0 ] ] ] ]
FMA-202-2A  LL,M9%,189 5,818,699 936, /0] ] 71,597 13,597 0 [l 73,597 ]
62.9 EUN 5.1 ] 0.h 0.4 o n 0.4 ]
ENA-363- 21 2,435,271 o 2,987,600 0 RIS 0 o a o ]
biv b [\ 54.7 ] 1.7 0 o 0 0 0
FHA-ZO2-2B G6,209,650  LL, 364, FAB  Lh,041, 181 2,412,048 128,044 [ 0 85,356 [} ]
[T 13.2 19,3 2.8 0 bl [ 0.1 o 0
FNDSA-T63—
14 294,023 0 11,175 o [ 0 i g 0 o
EI] o 4.7 [ o i 0 i3 o
IEXNSA-202-
[F 1,88%,05/ ] 27,158 12,070 n i 14,106 0 0 0
97,0 4] 1.4 n.f 1 0 0.9 0 i o
ENISA-363—
1 1,182,851 il 314,84/ 0 n ] 7,918 0 2,646 53
R4 ] 20,9 i il o 0.4 [t u.2 o
FNDSA-202-
1B 22,346,265 11,201,783 FAY, 164 BOb, 465 107,02 il 0 71,349 0 0
53,9 1.9 2.1 1.7 ] ] il 0.2 o 0
ERUSA= 363
A 144,070 0 2,075 ] ] u 1,038 ] 1] 0
y7.9 o A il ] u a7 4] o 0
BHDSA-202-
24 1,937,017 160,427 118,681 f n 0 0 0 t n
(L) hlb (B ] n i 0 0 a o
ENIFA-363-
o 1 29,289 ] ] ! s} a ] ]
¥l 200 n " it 0 Q 0 0
ENDSA- 202-
20 XILFIH,552 1,428,792 383,476 Ble, 7wl 0 0 0 135,344 264,132 ]
§2.4 1.9 1.3 [ o 0 0 0.4 0.8 u
ENCONT-363-
1 9,616,750 ] G193, 715 U i i 0 Q o ]
] ] . t il i 0 0 0 0
ENCORT=202-
1A FRLEEZ08 0 22,370,172 6,959,600 0 i [} 0 0 [ 71,006
72.8 20.6 6.0 0 " o [H 0 n 0.2
INCONT-363-
I 3,513,260 a 21,697,710 o : a ] o 0 a
13.9 o 86.1 ] Bl il a [l 0 0
ENCUNT-202-
1B 35,795,098 16,836,700 13,550,490 1,300,396 1,005, 0k n 0 o 342,209 3
5.9 24 1.7 1.9 [ it 0 ] 0.5 0
ENCONT- 3073~
ERY B,528, 548 i 7,396,928 ] o i ] ] ] n
5.9 0 LT ] 0 " ] il a i
ENCUNT=202-
2h 56,22H,569 24,000,000 18,971,427 0 30,857,141 .; 0 ] ] 0
555 2.7 4.7 a 1.0 L o ] ] n
ENCONT=363-
2 2,757,629 ] 18,652,299 0 [ 8 2 o a 0
12,9 0 87.) O o : 0 ] ] 0
ENCUNT-202-
AW 42,095,599 0,363,288 29,453,153 L,300,289 244, Th [ o 0 734,225 0
55.2 8.3 Thoa L7 0.1 [ [ 0 0.9 0
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o Station

IN1-363-104

FRY-1673-100

EN =367 11K

LRL-363-214

ENL~363-2iB

FN1-363-2DC

ENZ-363-110

ENI1-363-110

FNZ-163-20A

EN2-363-2B1

SR LREYTH

ENI-202-1A

FNB-A02-1H

FNB-202=-24

ENI-202-21

ENB-363-11

ERN-363-28

END-202-14

YR 202-41

LND-202-24

EMD 36311

ENCONT-202-
LA

ENCONT-207—
2A

RNL-363-11

EN1-363~1C

ENZ-363-1A

ENZ-363-18

EN2-363-1C

EK3-363-18

EH3-I62-10

Tahle E3

Zooplankron Srandipg Crop Densities During Menthly Sampling Perieds, #/1000 m‘3

Sample
Crab larvae Shrimp larvae Polychaete larvae Veligers Mysids
Ortaober
0 Q 0 0 58
Q a 0 0 160.0
o] 92 7 o 336
O 21.2 1.6 0 7.7
7 89 i 0 7,808
0.2 .8 0.2 o 98.8
4] 16 o 0 Loy
u 12.8 0 0 8.2
4] 4] [ 0 2,688
0 [ 0 0 100.0
0 141 0 261 76,157
0 0.2 0 .4 99. 4
Q 13 0 0 13
Q 50.0 [ 0 50.0
0 0 0 0 17
Q 0 o 0 100.0
0 il 0 0 18
o 79.8 ¢ 0 20.2
o Lo o 0 46
0 705 o 0 29,5
0 37 a 0 2,706
0 1.1 a 0 98.7
B - Sample .
Polychaete Narnacle Shrimp Trochophore Crab
Fornmlnliera Hydvomedusa Larvae Ostracoda Veligers Nauplii Larvae Larvae _ Turbellaria Larvae
December
23 264 b 23 6 4] a 0 0 0 [} Q
7.l #2.0 (] 7.1 L.9 0 ] 0 a 0 Q 0
0 Q 0 a 1,481 L 4 0 1] [} 0 0
0 43 a 0 100.0 0 0 ] 0 0 0 0
0 2,915 a7 402 268 34 134 134 [ 0 0 0
a 736 1.7 10.2 6.8 .9 3.4 3.4 0 0 ] 0
& o ih a 1,883 i} 9 0 0 0 Q 0
4] 0 2.3 0 97.7 i 1] 0 [} 4] 4] o
[§ it 0 Q 3,590 0 0 a 0 0 0 [
o 1) 4] [ 1000 o 0 4] 0 [ 0 0
0 ] 0 0 4, 088 0 a 0 0 o 0 0
0 4] 4] 0 1000 1] a 0 0 0 0 0
0 o 0 0 Q 0 0 0 a a 4] 0
o 0 0 13 [ 4] 0 0 Q 4 a 4]
0 0 0 0 Thh 0 o O i34 0 0 o
0 0 o 0 B2.4 0 0 o] 7.6 0 a 0
0 9, a4 99 159 o [} 99 173 0 112 4] 0
4] 95.4 0.9 1.5 4] 0 0.9 L 0 0
H kel 0 1] 488 it 0 0 41 u 4] 81
0 0 0 o 80.0 0 Q s} 6.7 a ) 13.3
0 13,940 9 141 9 ] 18 [H 26 0 0 ]
v 99.7 0.05 .05 0 0.1 6 0.2 o 0 0
0 0 a 62 @ o 3l 0 16 0 10,276 81
0 0 0 0.6 ol ¥ 0.3 0 0.2 ] 98.0 0.8
- . . ‘__ Sample T =
Crab Larvac Shrimp Larvae Veligers Chaetognaths Mysids Euphausids
November
6 87 29 o} 232 [ 0
G.d 21.9 5.0 Q 6.7 o [t}
0 0 76 94 3,211 0 u
0 [H 2.2 2.8 95.0 0 a
0 223 10,462 Q 14,914 o 0
0 0.8 40.9 a 98.3 n 4]
0 0 449 0 3,381 0 a
0 0 11.7 ] 88.3 0 &
0 0 b 0 9,384 0 4]
4] 0 2.9 [+ 87.1 a 4
2 o 0 o 41 0 0
42,7 0 kil 0 37,3 Q G
0 8 3,718 68 14,172 0 68
0 .4 18.3 (] 80.5 0 0.4

teantinned ]

NOTY:  Upper number represents number of standing umpll(:(’ liters, lTower uumber Tepresents perceint standing crop.
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Table L5 {Continued)

VG V.1 . - . O O R
Hydro- Poly-
Chaetog- Shy Lap Barnacla medusa Turbel- Trochuphoere chacte Bivalve
JSeagton o omaths | Mysids  Lacvae  Vellgers  Nauplil  Cladegera Larvae Jarfs = Siphonophare icvae | larvae  Larvag  Acaring
January
ENB-363-18 113 38 Q Q 0 4] o 0 0 0 4] [ 0
76.8 25.2 0 0 0 o o 0 o 0 ¢ 0
ENB-303-24 45 45 0 0 0 [t 0 ] 0 0 0 0
50.0 50.0 0 0 0 i i 0 0 0 u 0 0
LNB-363-28 358 20 20 0 v 0 [H] a [} 0 (] [H i)
90,0 5.0 5.0 0 0 0 i 0 0 0 0 0 0
1= 202-1A 148 0 47 0 0 0 ¢ i il 0 0 0 o
80,0 0 20.0 0 n 0 0 0 0 0 a 0 0
ENB-202- 1B 573 36 0 i 0 0 i 0 0 0 0 0
4.1 5.9 0 0 0 0 i u il 0 a 0 0
ENB~202-24 130 0 ¢ 0 0 i 0 0 [ 0 a 0 0
100.0 ] ] 0 0 [ o a il 0 a 0 0
EAD-202-2% 707 0 74 0 1,675 112 i ] 0 0 ] 0 0
7.5 0 2.9 i 65.2 Gk o 0 0 o 0 0 0
LND-363-14 0 i 0 0 0 i i 0 i 0 a 0 0
d © 0 0 0 0 o 0 0 0 a 0 0
END-363-18 o [ 0 0 0 o o 0 0 0 0 0 0
0 0 [ 0 0 [ o 0 il 0 0 0 0
END-363-2A 0 ] 48 0 24 0 72 137 il 0 a 0 0
0 0 10,0 i 5.0 0 5.6 70.0 0 0 a 0 0
END-363~28 72 24 120 0 i 0 il 144 501 168 0 0 0
6.4 2.1 12.8 63.8 14.9 0 [ 0
BHD-202-1A 0 i [ 0 0 0 [} 0 i 0 0 0 0
o i 0 0 0 i i 0 il 0 il 0 0
FND-202-18 40 4 200 i 80 [ 0 ] 0 0 i i} i
20.0 10,0 50.0 0 20.0 0 [t u [t o 0 0 0
END-202-24 0 0 46 139 4,922 4 464 13,280 [t [ 0 o 0
v ] 0.2 0.7 26,0 0.2 2.5 104 [t 0 0 0 u
END-202-28 w4 ) 0 [t} n 63 It a 0 ] 47 4] o
66.7 0 0 0 0 ¢ o ) 0 0 33.3 0 0
EKCONT-363-
1 1685 i 153 o 0 0 1,597 ] o 0 0 0 0
B0 1 8.0 0 0 [ 83.4 i 0 [ n [ il
ENCONT-363~- 15 66 155 177 22 0 22 1,130 133 0 0 b 0 il
3.8 8.9 10.1 1.3 0 1.3 B4, 5 1.6 o [ 2.5 0 0
ENGONT-363-
28 183 0 26 0 26 i 288 367 0 0 0 0 0
20.6 ] 2.9 0 2.9 o 3204 4L.2 0 0 0 0 0
ENCONT =363~
2B 173 a 130 L8] 43 4] 1553 &t 0 L] u 0 [¢]
13.3 0 100 0 3.3 [ b7 6.7 0 0 0 0 0
ENCONT-202-
1A 106 0 106 53 1,010 [ 6,115 744 0 758 53 0 0
1.2 0 1.2 0.5 11.2 0 68.] 8.3 0 8.8 0.5 0 0
ENCONT-202-
i 513 0 256 0 2,223 85 1,966 2,39 0 0 256 85 85
6.5 9 3.3 0 28.3 1.1 5.0 0.3 0 0 3.3 1.1 1.1
ERCONT-202~
2 199 0 0 159 1,889 99 696 29,237 0 0 0 0 0
0.6 0 0 0.6 9.8 0.3 2.7 90.8 0 0 0 n 0
ENCONT-202—
2B 230 38 269 38 1,305 8 1,803 3,379 0 269 384 0 77
2.4 0.5 3.4 0.5 16.6 0.5 23,4 92,9 0 34 4.9 0 1.0

(Continued)
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Tube l= Baruae le Barnacle Chaetop— brate
waupl i

St ion o Laria
(IS L Tl P} ga0
R
FXI-3 -1 1,0
TEF
sl 34— 7, 96n
i
IHB=de3-20 1, A
82,1
FRB=202-108 Y
A
! ' Wi
Ia.n
ENB=2102=20 0 99, M7
L
LNB=202-21 h, 00
Din
END=30A- 1L 1.4
H4.H
shab= An3- L3 1
]
ENl- 0320 18,842
Y14
ERD=202-1A 40,642
LY
brn=202- 11 % v
H.8
IYD=202-200 B, 004
7

IRCNT - 163
A 2,584
B

PRCOMT=36%-
LIy ]
0

RN =38
A L,be8

St
ENGCONT 63—
FE Y
K3
ENCONT - 2087 -
1A 12,54y
83,4

FRECOWE - 202 -
by ah 7yl
407

1.772
LY

i, 141
L)

PLN
V7.6

15,977
HEL2

1]
n

0
1]

144
LR, 42n
A2

wh, 7
B4

NIRRT
1y.9

1]

4]
0

40,542
4.9

49,970
Y

cprids

)

4]
il

a
f

naths

|
(Y]

i
B

0
fn

a8
L5

[

Lh

I'al

Lile ES (Cont [nued)

By le

Tavertes WIS

Cchas by

VRS

n n

8l 0

(N o

P4 1

LA A

g LI

0 ]

0 0

1K1t ]

47.8 8}

2 HIN ik

! 0.2

0% u

.9 1)

00 i

[ n

u 1

" 4]

o] N

0 o

0 Qa

i ]

1,459 14
Tl n.on%

2,3 B4y

ha 1.5

2,673 o

1o O

1 4]

Lt 13

4] f

o 0

] 3]

3] i

244 0

.7 [l

4 ]

il 1

dy v [

L.d6

Larvae Ve ligers Siphonspinres erva

Febhraary

4 i)
i 1.7
& 3

8} it

0 I

3] 0
57 57
3.6 1.6
4 19

I 0.2

o 49

8] 0.2
1f} it

4 il

u 12

i 0.5

it ?

(] n.z

u 1,624

n 0.5

il (

il ot

1] U

il 1]

0 i,

( 3.2

u

1) [N

0 1

o 1.2
A 48
a0 1 0.0
u L3

b 4.5
Al o
20 n
[
.06

#4 [\
0.l 0

vani nmed?

(ladve- Shrimp

G U

[ o

o 0

i 0

[’ u

0 Ll

o q
il 0
L0 q
.1 0
207 0
0. i
4] 0
[H] 0
Lt 120
[

o 0

Y 0

(G #h

i 4.2

G n

4] 0
L 0
.60y 0
3] L3l

4 0.2

] 0

@ 0

] 4]

4 3]
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Table E5 (Continued)
N Sample N _
Bar- Bar- Inverte- Poly- Littoring Bi-
Tubel- nacle nacle Cladoc- Shrimp brate Chaetog- chaete Ittorea  Fodon Fvudne valve Foramd-
Statdon laria  nauplii ecyprids era  Veligers larvac epgs naths larvae Siphonophora  eggs leyrarti  sp, larvae nifers
March
RNB-363-14a 39 5,523 430 31 4} 1] 657 [} 8 o) 0 il
0.6 A2.6 6.4 0.5 a 4] 9.4 1] 0.1 (] a O
FNB=-363~11 197 36,455 2,959 874 0 28 1,240 85 28 i} O Q
3.6 §7.1 7.1 2.1 o 0,07 3.0 0.2 Q.07 4] 4] 9]
ENB-363-24 138 5,673 1,626 86 9 0 264 &6 9 Q Q 0
1.6 66.0 18.9 1.0 0.1 ] 11.3 1.0 0.1 [\ 1 0
ENE-163-7H 381 53,641 4,337 913 Q 235 1,069 7H 1} 0 678% 0 o]
0.6 87.2 7.4 L.3 4] 0.4 1.7 0.1 4} 0 1.1 0 0
ENB-202-1A 267 3,390 1,020 * 0 0 5.879% () 16 [ 1,036* 157% 126% Q Q
2,2 28.5 8.0 a o 49.4 it 0.1 0 8.7 3 1.2 (] 1]
ENB-202-1B 112 36,625 2,079 * 253 197 11,572% lay 281 4 1,882*% B4H §99=% 4] ()
0.2 66.9 3 0.5 0.4 211 0.3 0.5 a B 1.2 1.7 4] 0
ENB-20)2-2A 52 4,243 2,357 323 it 0 16,974 17 35 17 7,264% 4]
0.2 13.6 7. L.0 4] o 54.3 0.05 0.1 Q.05 23.2 a &}
ENB-202-28 569 36,292 3,774 2,533 362 0 11,943 258 672 0 L] [
L.0 6%.3 & 4.5 .n a 21.2 o.h 1.2 Q9 0 4]
LEND~363- 14 100 148,237 597 328 0 [ 166 17 50 1,112 4] 9]
0.907 98.4 0.4 0.2 [ ) 0.1 0.0L 0.3 6.8 143 0
END-303-1b 2,029 489,204 13,865 4,734 0 1,691 4,396 676 1,353 0 o
0.4 94.5 2.7 0.9 Q 0.1 0.8 0.1 0.3 0 0 0
END-363-24 ] 70,919 471 595 25 0 a 0 99 [ 0 0
a 98.3 0.6 0.9 0.03 0 0 0 0.1 0 [#] [H
END-363-28 148 97,224 7,163 * 99 494 247% 99 445 2,717 1,680 4945 494% [H 0
.l 87.3 6.4 0.09 0.4 0.2 0.09 0.4 2. 1.8 G4 0.4 4 a
EMD~202=1A 18,701 276,802 1,283 * 180 0 @ 390 2,787 4] 3,416* 1,109% 2,967% 10 0
6.1 90.0 0.4 .05 0.1 0. 1.1 0.3 1.04 0.0L
LHD-202-18 4,087 333,185 8,791 5,297 2,141 1,578 16,343 1,816 6,424 0 (i}

1.0 87.7 2.3 1.4 6.6 0.4 4.3 .5 1.8 0 ] 0
END-202-24 i,352 8,614 642 * 7l 0 4,615 24 1,046 143 1,926% 490% 428% 0 24
15.7 40.3 3.0 0.3 0 21.6 0.1 4.9 G.7 9.0 2.3 2.0 0 0.1
END-202-2B & 255,441 34,591 2,559 409 921 5,833% 102 2,968 716 6,038% 0 [+
4] 82.5 1.1 0.8 0.1 1.9 0.03 1.0 0.6 2.0 0 [}

ENCONT=363-
1A 1] &1,808 2,401 528 26 0 1,504 53 106 [ 1] a
0 94.7 2.5 0.6 0.03 2 i.7 0.06 0.1 [+ 0 4]

ENCONT= 3163~
1B 0 164,037 4,956 6,458 0 2062 0 143 548 2,931 0 0
0 91.5 2.8 3.6 o 0.1 4] 0.08 0.3 1.6 Q [

ENCONT-163-
24 186 1,469 417 22 0 4 6O 0 15 291 1,658% 0 0
3.0 56.7 h.8 Q.3 [} 0 1.2 ] 0.2 4.7 27,1 0 [}

ENCOMT-363-
2B 0 254,845 6,510 3,343 0 469 0 0 971 2,522 0 0
4] 94.8 2.4 1.2 0 0.2 0 0 . 0.9 0 0

ENCONT-202~
1A 12,434 100,930 2,856 1,368 297 58 10,887 173 1,309 ol 0 Q
9.5 77 2.2 1.0 0.2 0.05 4.3 0.6 L.05 0 0 a

ENCONT-202-
18 1,366 30,950 1,306 * 2,496 471 39,421 0 3,203 3,768 26,704% 4 B0y 4,007% Q 0
1.2 26.1 1.1 2.1 0.4 33.2 53 2.7 3.2 22.5 4,1 3.6 ] Q

ENCONT-202~
28 2,997 3,408 1,278 * L3S L 6,390 e 213 152 2,982% 4a% 274k u o
16.8 19.1 7.2 0.3 [ 35.9 0 1.2 0.9 16.8 0.3 1.5 0 0

ENCONT-202-
2B 148 41,485 17,327 54,400 938 296 4,986% 395 2,518 889 5,628% 0 0
0.1 32.2 13.4 42.2 0.7 0.2 3.9 0.3 2.0 0.6 4.4 a ]

(Continued)

* [lodon leucarii and Mvadne sp. were laler identified separately From the larper group Cladocera.
* [iftoring Litterea eggs were later {dentified from the larger group Invertegrate eggs.
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Table E5 (Continued}

Sample

Hydra-

medusae Chaetog- Turbel-
_ Station (Adult} nacha _ 1a

EHR-363-14 63 30
41,3 3.4
ENB-202-14 758 291
4.0 1.3
ENB-363-1B 15,105 509
58.8 2.0
ENB-202-1B 255,105 845
93.9 0.3
ENB-363-24 1,6%2
21.1
ERB-202-24 1,067
4.2
FNB-363-28 47,337 243
94.8 0.5
ENB-202-2B 40,737 621
82.7 1.3
ENDSA-363-
14 4,600 110
58.7 1.4
ENDSA-202-
LA 2,274 55
23.3 0.6
EMDEA-363-
1B 67,461 399
91.5 0.6
ENDSA=-202~
1 225,432 1,592
74,0 0.5
ENRSA-363-
24 4,837 17
53.4 0.7
ENSA-202-
ZA 12,992 5,965
33.7 15.5
ENDSA-363-
28 248,789 1,220
80.9 0.4
ENDSA-202
2B 2,829 3,010
2.2 2.4
ENGCONT- 363~
1A 708 2
13.4 0.6
ENCONT-202-
1A 128
0.7
ENCONT-363-
13 1,100 150
4.2 0.6
ENCONT~202-
1B 160
0.7
EHCONT-363-
25 987
4.0
ENCONT-202-
24 1,186
5.5
ENCONT-363-
2% 3,889 224
27.1 1.6
ENCONT—202-
22 7,054 1,392
18.9 3.7

Evadne  Podon
sp. teucarti Actinula Poly-
(Cladoe- (Cladoe— (Hydro— chaeta
era era)
60
6.8
58
0.3
170 B5 85
0.7 0.3 0.3
169 BaS
.06 G.3
779
10.0
75
0.2
34 73
0.08 0.1
54
.7
55
0.6
796
0.3
59
0.4
928
2.4
82
0.03
334 1,672
1.3
32
0.6
253
1.3
1,750 450 260 400
6.8 1.7 0.8 1.5
2,083 481
8.7 2.0
66
0.3
132
0.6
375 141
. 1.
5,969 464 835 1,485
14.9 1.2 2.2 3.9

Cir-
Gastropeda Bivalvia ripedia

Cir-
Tipedla

Brachyura Caridea
_medusae) (Larvae) {Larvag) _ (Larvae) (Hauplii) (Cyprid) (Zoea)

Littarina
Iitterea

{Larvae) (egps)

April

169 169
0.06 0.06

218
0.1
2,575
15.5
199
0.3
164
0.05
502
0.4

150

0.6

141

1.0

278 371

0.7 i.0

{tontinued)

21,993
7.2

88,462
70.1

2,543
48.2

3,447
20,0

18,852
72.8

15,543
64.6

3,160
12.8

3,031
14.3

5,716
40.0

14,572
40.0

85
0.3

19
0.04

91
0.2

367

41.7

16,793

B7.5

2,367 4,837
9.2 18.8
2,197 6,760
0.7 2.5
3,460

4h.2

23,037

91.5

448 1,194
0.9 2.4
219 4,818
0.4 9.8
54 1,917
0.7 24,5
4,881

50,0

1,028 1,641
1.4 2.2
3,184 70,209
1.0 23.1
5% 2,575
6.4 15.5
15,909

41,2

4,742 30,086
1.5 9.4
28,261

204

1,674

31.7

9,704

56.3

1,050 1,450
4.1 5.6
1,282 4,166
5.3 17.3
6h 19,552
0.1 79,2
17,002

79.6

1,218 2,389
8.5 16,6
1,578 2,785
£.2 T4
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__Station

ERA-363- 1A

FNA-ZD2-1A

ENA-363-18

FNA-202-18

ENA-363-24

FNA-202-24

ENA=163~2B

FNA-202-21

ENDSA-363-
TA

ENDSA-202-
14

FNDSA-363-
1R

ENDSA-202-
15

ENDSA=T163=-
28

ENDSA- 202~
2a

ENDSA-363-
2B

FNDSA-202-
B

ENCONT=-1363-
1a

ENCONT-202-
1A

ENCONT-363-
1h

ERCONT-202~
1B

ENCONT=- 363~
24

ENCONT-202-
2A

ENCONT-363-
28

ERCONT-2012-
2B

Table ES (Contlnued)

Sample —.
Focine Paden
sp. Lovearti Poly—
Chaetog- (Cladoe- (Cladoe- chaeta Castropoda Bivalvia Cirripedia Cirripedia Brachyura Caridea
natha era) eray (Larvae) (Larvae) (Larvae) {Nauplii}) (Cyprid) {Zoea) (Latvae}
May
858 858 2,575 16,447
4.1 4.1 12.4 78.4
5,382 23,523 27,047 23,523 3,588 8,971
5.8 25.5 29.4 25.5 3.9 9.7
65 9,230 5,655 2,945 65 3,855 A, 655 13,065
0,07 LG4 b, £1.2 6.07 &4 50.5 14.8
4,814 29,726 8,381 LL,916 345,184 103,581 9,539 69,011 14,274
0.8 4.9 1.4 2.0 57.8 17,4 1.6 11.5 2.4
5,428 609 663 1,337 2,006 669 18,201 669
18.3 2.2 2.2 L] .7 2.2 6l.4 2.2
9,955 35,578 104,448 73,277 9,955 2,122 22,195 979
3.8 13.7 40,4 28.1 3.8 0.8 8.5 0.3
609 20,806 12,884 174 6,877 2,960 435 60,330 15,844
0. 17.2 La.& 0.1 5.7 2.4 0.4 49.8 13.1
1,107 36,343 27,857 25,827 487,21% 127,438 11,822 1,107 124,340 25,643
0.1 4.1 3.9 2.9 3504 15.6 1.3 0.1 14.1 2.9
48 2,648 337 385 383 626 1,974 f,912 289
0.3 19.4 2.4 2.8 2.8 4.6 14.5 50.8 2.1
7,490 4,369 153,132 37,659 5,618 17,081
3.3 1.9 7.9 16.7 2.4 7.5
B53 34,507 15,452 6,920 7.7%4 29,293 10, 352
0.8 3z2.8 14.7 6.5 H) 27.8 9.8
42,207 5,227 22,846 1,101,641 179,476 8,712 1,742 25,588 73,765
2.8 0.3 1.5 5.4 12.3 0.5 (13 L.7 5.1
2,015 5,036 6,156 1,007
14.1 5.4 43,3 7.2
2,394 26,600 237,006 125,818 4,788 9,576 23,940
0.3 6.2 55.1 9.2 1.1 2.2 5.9
711 H,483 4,348 711 17,235 3,558 30,201 9,329
0.9 8.9 6.0 0.9 21,7 4.9 41.4 12.8
9,462 9,462 49,591 1,747,066 195,437 14,107 54,708 17,204
0.4 0. 1.4 84,1 9.4 0.6 2.8 0.8
47,574 9,557 109 2,064 5,321 41,597
44.7 8.9 Q.1 1.9 5.0 39.1
124,886 15,257 6,321 250,208 34,000 17,218 35,744
25.8 30 1.3 51,7 7.0 3.9 7.3
20,823 5,093 283 1,358 4,018 55,736 14,769
20.3 4.8 0.2 1.3 3. 4.6 14.4
220 102,048 15,395 1,759 146,034 115,463 8,577
0.0 26.2 3.9 0. 7.3 29.6 2.
140,109 20,223 7,039 93,408 1,005
23.9 1.7 2.0 35.6 0.3
457,012 132,474 4,125 33,004 714,625 50,881 125,827 1,145
30.0 8.7 0.2 2.1 47.0 3.3 8.2 0.1
L, 968 4,408 17,200 3,280 8,600 1,312 137,160 41,104
6.7 15.4 6.9 1.2 3.4 0.5 55.0 16.5
148 155,791 60,249 2,067 81,809 58,625 7,474 185,174 61,726
.02 25,3 9.8 0.3 13.3 9.5 1.3 0.1 10.1

(Continued)
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Sration
ENA-J63=14
ENA~202-14
ENA~363-1B
ENA-202-1B
ENA-363-24
RHA-202-2A
ENA-363-28
ENA-202-28B

ENDSA-363-
1A

ENDSA-202-
1a

ENDSA-363-
1B

ENDSA-Z202-
13

ENDSA~363-
2A

ENDSA-202-
A

ENDEA-363-
28

RNDSA-202-
A

ENCONT=3b3-
1A

ENCONT-202-
1a

ERCONT~363-
iB

ENCORT-202-
i

ENCONT~363—
28

ENCONT-202
ZA

ENCONT-3163-
2B

FHCONT-202-
2B

Table ES5 {(Co

ncluded )

. Sample
Evadne Tocon
sp. laperaris  Paly-
Chaetog- (Cladoc~  (Cladoc- chaeta Gastropoda Bivalvia Cirripedia Cirripedia Brachyura
natha era) eraj (Larvae) (Larvae) (arvae) (Nauplii)  (Cyprid) = (2 -
June
128,547 167,132 7,509 41,433
32.1 41.8 1.8 10.3
5,444,908 762,290 11,667 86,428 3,889 7,778 3,889 145,199
8l.6 11.4 0.1 1.3 0.05 0.1 0.05 2.2
118,433 349,028 13,925 69,629 109,106
14.8 48.6 1.7 8.7 3.8
91,218 764,652 194,388 12,292 161,169
[ %] 57.4 14.8 9.1 1z.0
95,823 153,327 4,322 81,433
25.6 41.0 i.1 21.8
753,634 439,149 8,831 11,039 100,337
54,0 31.4 0.6 0.8 7.1
182,604 474,752 114,148 76,070
20.2 52.6 12.6 8.4
484,823 461,349 507,868 170,172
8.2 20.8 29.5 2.9
83,039 226,885 134 268 1,358
20.6 72.8 .05 0.06 0.4
377,116 497,716 1,086 31,778 13,688 325,820
30.2 39.8 0.08 2.5 1.0 26.1
238 180,418 304,053 Lo,108 18,999
0.04 35,2 60.3 1.9 3.7
635,342 862,608 1,248,600 32,107 32,107
22,6 30.6 &b, 4 1.1 1.1
203,307 193,994 124 1,010 375
50.9 48.5 0.003 0.2 0.09
2,314,082 643,850 137,255 2,139 12,953 2,139
4.3 2.1 ot .06 0.4 0.00
334,298 258,998 21,3 16,215
52.9 41.0 3.3 2.5
498,505 276,897 697,320 22,567 18,279 28,660
3z2.3 17.9 45.2 1.4 1.1 1.8
112,753 662,617 4,523 60,984
13.2 7.9 -5 7.1
1,163,958 1,213,670 6,301 6,391 31,957
48.1 50.1 a. 0.2 1.4
2,529 219,788 883,059 40,753 46,093
0.2 17.48 0.8 3.2 3.6
360,679 B21,280 93,078
27.1 61.7 0.9
2,484 117,854 534,345 107,918
0.3 14.5 65.9 13.3
1,245,714 882,286 30,857
57.7 40.8 1.5
250,867 609,359 3,447 55,538 48,641
25.2 61.4 .3 5 4.9
1,394,213 1,809,458 51,396 30,7110
41.8 54.3 1.5 1.2

Brachyura  Caridea
{Hegalopa) (Larvae)
43,298 7,509
10.8 1.4
200,513
3.a
99,908
12.4
105,511
7.8
33,5396 796
9.0 1.3
55,588 22,079
3.9 1.5
54,814
6.0
23,038
5.4
1,085
.08
952
0.1
249 124
.06 0.003
479
0.3
9,214
1.2
53,682
4.6
4,159 49,277
0.4 3.7
47,749
5.8
24,512
2.4
36,711
1.2

ameri-
OIS

{larvae

4,185
1.0

3,889
0.05

4,416
0.3
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Table E6
Ichthyoplankton Standing Crop Densities

Scacion ENB
ENB-202-14 ENB-363-14 ENB-202-1B _ENB-363-1B ENB-202-24 ENB-363-2A ENB-202-2B ENB-363~2RB
Egges Larvae Epgs Larvaee Eggs Larvae Fggs Larvae Egps Larvae Epgs Larvae Eggs Larvae Eggs Larvae

EN-1%{31 Det 74)

Soophthalmus aquosus 16
100.0

TOTAL 16
100.0

EN-4,5 (13,18 Dec 74)

Ammodytes hexapterus 448
100.0
Seophthalme aquosus 33.5
100.0
TOTAL 33.5 44.8
100.0 100.0
EN-6 (23 Jan 73)
Pholis gunnelns 22.6
100.0
Muomocephalue 43,2
100.0
TOTAL 41,2 22.6
100.0 100.0
EN-7 (18 Feb 75)
Bnahelyopus oimbriug 360.6 162.9 68.8 110.8 369.8 5484.1 120.1 22.0
100.0 100.0 100.0 lo0.0 100.0 100.0 100.90 100.0
Amrodytes hexapterus 68.2 119.5 68.8 184.9
87.5 100.0 100.0 100.0
Myaxocephalus 9.7
12.5
TOTAL 360.6 7.9 162.9 119.5 68.8 68.8 110.8 0 369.8 184.9 5484.1 1] 120.1 L] 22.0 0
100.0 100.0 100.0 100.0 100.0 100.0 100.0 0 100.0 100.0 100.0 1} 100.0 ] 100.0 0
EN-8 {1 Apr 75)
¥nahelyopua cimbriua 3,076 2,219 3,231 2,761 3,266 959 3,102 2,793
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Amnody tes hexapterys 35
25.0
Myomocephalus spp. 17 26
12.1 14.1
Fgeudopleyronecten 63 85 759 394 88 156 931 626
ANEPLOaNUS 100.0 100.0 1006.0 100.0 62,9 85.9 100.0 100.0
TOTAL 3,076 63 2,219 8 3,231 756 7,76l 39 3,266 140 999 182 3,107 931 2,793 626

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100,O 100.0  100.0 100.C¢  100.0 10C.00  100.O
EN-9 (28 Apr 75}

Bxtohelypus eimbriua 1,749 58 2,117 91 1,521 169 1,782 339 2,887 3,025 94 365 616 19
96.8 100.0 92.1 100.0 100.0 10€0.90 95.4 80.0 85.2 89.0 106.0 100.0 86.9 100.0¢
Ammodytes hexapterug 85
20.0
Scophthalmua aquosug 58 181 85 502 375 93
3.2 7.9 4.6 14.8 11.0 13.1
TOTAL 1,807 58 2,298 9i 1,521 169 1,867 424 3,389 3,410 94 365 709 19
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Station END
END-202-1A END-363-14 END-202-1R FRD-363-1B END-202-2A END-363-24 ERD-207-28 END-363-2B

Eggs  Llarvae FEggs larvae Epgs Larvae liggs [Larvae Eggs Larvae Eggs Larvae Egps Larvae FEgps lLarvae

EN-6 (23 Jan 73)

Ammodytes hexapterus 162.7 118.3 118.7 48.5 24.0
100.0 100.0 100.0 100.9 100.0
TOTAL 162.7 118.3 138.7 48.5 24,0
100.0 i00.0 100.0Q 100.0 100.0
EN-7 (18 Teb 73)
Enehelyopus cimbrius 205.8 25.0 130.7 83.5 277.1 424.6
100.0 100.0 100.0 100.0 100.0 1060.0
Ammodytes hexapterus 7.4 20,5 43.5 83.5 158.5 4.6
100.0 100.0 100.0 100.0 100.0 100.0
TOTAL 205.8 37.4 25,0 26.5 130.7 43.5  83.5 83.5 277.1 158.5 424.8 T4.6

100.0  100.0 100.¢ 100.0 100.0 100.0 100.0  100.0 100.0 100.0 109.0 100.0

{Cont inued)

*Statlon B was sampled at statlom ER-1. (sheet 1 of &)

NOTE: Upper number represents number of standing r‘.n‘.\]:h,flfj6 liters, lower number represents percent standing crop.



Table E6 (Continued)

IN-8 (1 apr 75)
Enchelyopus cimbriug

Myovoeaphalus spp.
‘sendoplenroneatas

LA TanE

TOTAL

EN-7 (18 Jan 75}
knohelyopus

Ammody bes hexaplerus
Myozocephalus

TOTAL

EN-8 (L Apr 75)
wnehelyopus cimbriua

Myomoasphalus spp.
Peeudoplenronectan

amer Leanue

TOTAL

Station END_(Continuedy

END-202-1A ENB-363-14 LENB-202-1B ENR-363-1B EHB-202-24 _ENB-363-24 ENB-202-2R ENB-363-28
Eggs Larvae Fggs Larvae Eggs larvae FEpgs larvae Epps Larvae Egps  Larvae Eggs Larvae Egps larvae
3,956 3,535 3,042 3,382 2,877 2,827 2,005 1,828
100.0 100.0 100.0 100.6 100.0 100.0 100.0 100.0

68 16 112 25
25.2 50.0 11.0 ip.8
202 17 451 902 11% 124 53 99
74.8 50.0 100.0 §9.0 100,90 83.2 100.0 108.0
3,956 270 3,538 33 3,042 431 3,382 1,014 2,877 115 2,827 149 2,005 53 1,828 93
1000 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0 00,0 100.0 100.0 100.0 100.0 100.0 100.0
Control Statlon

ENCONT-207-14 ENCONT-363-1A SNCONT-202-1%  ENCONT-363-18 ENCONT-202-24
Eggs  Larvae Egps Larvae Eggs Larvae Egps Larvae Ezps Larvae
105.8 31.5 Ah .4 144.0 798.8
100.0 100.0 100.¢ 100.0 100.0

44.4

100.0
21.2 2.1 49.9
100.0 100.0 100.0

105.8 21.2 1.5 2.1 b 4 44,4 144.0 0 798.8 49,9
100.0 100.0 100.0 1e0.0 100.0 100.0  100.0 i} 100.0 100.0

Control Station (Continued)

ENB-202-1A ENB-363-14 ENB-202-1B ENB-363-1B _ ENB-202-24 ENB-363-24 ENB-202-2B EMBE-363-28
Fgge Larvae Eggs Larvae Epgs Larvae Epgs  Larvae Eggs  Larvae Eggs Larvae Eggs Larvae Eggs Larvae

3,034 2,005 2,837 2,431 2,130 2,756 2,764 2,755

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

60 26 46
4.4 30.0 3.6
356 27 188 24 91 176 247 176
85.6 50,0 100.0 100.0 6h. 4 100.0 100.90 100.0
3,034 416 2,005 53 2,637 188 2,431 24 2,130 137 2,758 176 2,764 247 2,756 176
100.0  100.0 100.0  100.0 100.0 100.0 100.0 100.0 100,09 100.0 100.0 100.0 100.0 100.0 100.0 100.0
(Continued)

(sheet 2 of ©)



Table Eé {Contlnved)

Control Station (Continued)

ENCONT-202-1A

ENCONT-363~1A  ENCONT-202-13

ENCONT-363-18

ENCORT-202-24

ENCONT-363-24

ENCONT-202-28

ENCONT-363-28

Eggs Larvae FEags Larv:

EN-9 (28 Apr 73}
Enshelyopun cimbrins 11,875

92.1
Seomber seombrus 255
2.0

Hyoxooephalus spp.

Ammady tas hezapterue

Soophthalmus aquosus 766
5.9

Dzeudop lenwronectas

AMPTEANUE

TOTAL 12,886
100.0

EN-10 (29 May 75)

Provoortia tyrannus 79,726
20,0

Avhoa witohi 14

Fnohelyopus cimbring 4,690

1.2

(yroscion regalis
Tuutoga oatiis 4,630
1.2
Tentogotabruy 9,380
aaperaus 2.4
Loomber seombrus 298,583
4.9

Prionotus spp.

Seophthalmus aquoaws 1,563
0.4

TOTAL 398,672
100.0

EN-12 (L7 Jun 75)
Drevoortia Lyrannus 1,420
0.9
Anchoa mitohelli 135,641
92.7

hnghelyopus etmbrive

Stenotomus elryeops 710
0.4
tynocton regatlia 710
0.4
TPauboge oHIELS 1,420
.9
Pautogelabrus 4,971
adsperaws 3.3

Menidia meridia
Seomber seombrue
Paprilus triccanthus
Prionotus spp.
Seopthalmis aquesus 1.1;\22

TOTAL 146,294

12,941
93.9

193
1.4

3z
100.0

13,778
100.0

2,653 45,876
3.0 12.8

7,168
2.0

2,867
0.8

85,833 296,757
97.0 82.8

1,434
0.4

B8 ,4B8 358,433
100.0 100.0

2,180 401
11.5 0.4

85,870
88.0

401
0.4

1,203

1.2

2,840 2,406
15,1 2.4

2,130 4,413

11.5 4.3
11,362
61.5

202

0.8

2,008

2.0

18,464 97,507
100.0  100.0

11,217
97.2
160
1.4

1.1 5
1,118
2.2
1,056
1.1
447
1.
3,131
7.8
4,249
1.6
101,391 25,492
479 63.7
3,801
9.4

103,503 40,027
100.6  100.0

8,873 1,420

42.3 3.3
1,242 26,985
5.9 63.3
2,130

5.0

3,727 3,350

17.7 8.3
Ba7 2,130
4.2 5.0

5,856
27.9
7,130
5.0
5,856 2,130
27.9 5.0
354 2,130
1.6 5.0
20,942 99,241
100.0  100.0

e Eggs Larvae

160 9,430
25,0 96.6
122
1.3
41
7.7
160
25.0
204
2.1
320
50,0
640 9,756
100.0  100.0
6,255 16,343
9.0 7.0
9h7
0.4
3,867
2.0
695 2,900
1.0 1.0
1,3%0 2,900
2.0 1.0
60,463 210,741
47.0 86.0
685 3,867
1.0 2.0
69,498 241,676
100.0  100.0
7,919 2,992
42.8 3.6
1,759 58,847
4.5 71.9
2,659
3.2
3,519 1,994
19.0 5.6
1,759 3,989
9.5 4.8
2,639 332
14.2 0.4
1,662
2.0
1,662
2.0
814 2,992
4.7 3.6
18,478 81,768
100.0  100.0
(Continued)

Bpps Larvae

122
23.0

286
53.9

82
15.4

531
100.0

435
1.0

41,315
89.0

870
3.0

45,564
100.0

24,283
52.6

99,
2.1

2,478
5.3

4,460
9.6

10,408
22.3

3,469
7.5

46,092
100.0

15,815
96.0

264
1.6

16,474
100.0

74,581
11.6

7,715
1.0
2,572
0.4

7,715
1.0

10,287
2.0

527,209
82,10

10,287
.0

640,366
100.0

90,285
84.0

4,371
4.2

3,428
3.1

3,428
3.1

3,428
3l

2,285
2.1

107,428
100, 0

395 10,072
100.0 93.3
263

2.4

461

4.3

395 10,796
100,90 100.0

6,351 36,849
3.10 1.2

2,117 14,330
1.0 2.7

4,234 4,093
0.8

2.0
190,537 450,382
93.0  87.6
2,047
0.4
2,117 4,09
1.0 0.8
205,356 513,842
100,0  100.0
1,035
1.2
75,617
88.5
2,417
2.8
1,035
1.2
1,142 1,035
33.3 1.2
4,798
4.4
1,142
33.3
345
0.4
1,142
33.3
3,426 85,285
100.0  100.0

66 7,704
100.0  §5.04
278

3.4
23
1.2
66 8,075
100.0  99.64

3,278 136,631

1.0 10.9
3,925

1.2

2,617

0.8

1,639 1,308
1.0 0.4
2,617

0.8

173,738 285,201
97.2  85.1
2,617

0.8

176,655 334,916
100.0  100.0

1,966 14,952
12.5 L4, 4

67,286
64.%

4,272
4.1

5,340
5.1

2,528 5,340
16.0 5.1

2,528 3,204
16.0 3.0
8,427
53.5
281 3,204
1.1 3.0
15,732 103,600
100.0  100.0

371 5,762
40.0 93.9
234
3.8
93
10.0
23
10.0
141
2.3
37l
40.0
928 6,137
100.0  100.0

24,741 19,264
2.1 7.9

1,903 4,650

0.9 1.9
1,993

0.8

176,992 209,242
86,9 85.8
1,993

0.8

203,636 243,783
100.0  100.0

60,112 10,516

3.6 15.2

39,338

57.0

2,726

3.9

3,115

4.5
2,146
2.6
6,440
7.8
&, 440
7.8

1,557

2.2

1,557

6,440 3,505
7.8 5.0

81,581 103,600
100.0  100.0

Eggs Larvae Eggs Larvae FEggs Lazyvae Eggs Larvae

141
25.0

422
15.0
563
100.0

111,132
90.6

1,168
2.7

122,583
100.0

4,124
25.6
3,299
20.5

412
2.5

2,474
15.3

2,474
15.3

2,474
15.3

824
5.1

81,581
i00.0
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Tsble E6 (Continued)

EN-9 (28 Apr 75}
ke Lyopus otmbriya

Saomber peombrus
Myozocephalus spp.
Seaphthalnus

aquosus

Preudoplewronactes
e riognus
TOTAL

EN-10 (29 May 75)
Brevoortia tyrannus

Anghoa mitehilli
Enchelyopus cimbrius
Cynoaion regalis
Tautega ontiis
Fautogo labrua
adsperaus
Hentdiz menidia
Seamber seombrus
Seophthalmua

aquoaua
TOTAL

EN-11 (29 May 75)
Brevoortic tyraniue

Anchon mitehelli

FEnohelyopue ctimbriua

Stenotomua chrysope

Tyromion regalis

Toutoga onitis

Tautogelabrus
adaperaus

Seomber acombrua

Seophthalame
AGUOBUE

Stacion ENDSA

ENDSA-202-14

ENDSA-363-14

ENDSA-202-18

ENDSA-363-1B

ENDSA-202-24 ENDSA-163-24

ENDS8A-202-2R

EWDSA-343-2B

Eggs Larvae Eggs Latvae FEggs Larvae FEggs Larvae [Lgga Larvae Eggs  Larvae Epgs Larvae Egps Larvae
Lggs  Larvae Eggs  Larvae Fpps  larvae Fggs = Larvae Lggs kggs Eggs Lggs

Pacudoplexronsatas sp.,

TOTAL

3,272 3,505 2,338 558 35 4,640 13 3,863 2,174 1,472
92.2 92.7 38.2 96.% 100,0 $7.2 100.0 98,5 100.0 100.0
66
1.4
82
33.3
277 274 318 18 66 59
1.8 7.3 11.8 31 1.4 1.5
164
66.7
3,549 3,779 2,706 577 36 4,772 66 3,922 2,174 1,472 246
100.0 100.0 100.0 100.0  100.0 100.0 100.0 100.0 100.0 100.0 190.0
7,490 7,329 367 3,563 2,171 6,336 2,191 13,406 1,908 7,755 as0 5,160 1,804 3,307 2,015
3.7 4.5 3.9 2.7 11.2 6,5  87.3 3.6 8.6 2.4 4.9 4.2 6.1 4.7 15.6
1,664 1,332 1,018 2,979 i,292
0.5 0.8 G.8 0.8 0.4
3,329 1,999 52 181 1,584 14,896 3,877 1,407 601 827 583
1.7 1.2 0.6 0.2 1.6 4.0 1.2 1.2 2.0 1.2 3.1
15,813 7,995 1,018 2,376 4,469 7,735 1,407 827
7.9 4.9 0.8 2.4 1.2 2.4 1.2 1,2
11,651 6,662 420 8,145 362 3,168 487 5,958 13,510 4,222 202 1,929 194
5.8 4.1 4.5 6.2 1.9 3.2 1.9 1.6 4,8 3.5 3.0 2.8 1.0
12,484 11,326 262 8,745 2,772 10,427 273 18,09 7,506 301 3,859
6.2 7.0 2.8 6.2 2.8 2.8 1.2 5.6 6.2 1.0 5.5
170
1.0
143,145 10,819 118,589 8,181 106,903 16,646 80,788 22,394 305,368 19,897 263,668 16,327 100,863 25,854 57,878 14,771
1.4 98.1 73.3 87.2 Bl.1 86,0 82.1 89.3 82.0 20.1 82.3  94.1 82.7 86.9 83.0 79.2
4,993 208 6,662 105 3,054 1,158 14,896 2,585 1,407 301 1,102 194
2.5 1.9 4,1 1.1 2.3 1.2 4.0 0.8 1.2 1.0 1.6 1.0
200,569 11,027 161,894 9,387 131,847 19,361 98,213 25,071 372,400 22,078 320,537 17,347 121,974 29,763 69,729 18,658
100.0 100.0 100.0 100.¢ 100,0 100.0 100.0 L00,0 100.0 100.0 106.0 100.0 100.0 100.0 00,0 100.0
Diuvrnal Statlion (ENDSA, Continued)
. 1400 . 1400 1400 1490 2200 2200 . 2200 2200
ENDSA-202-1A  ENDSA-364-1A_ ENDSA_202-18  [ENDSA-163-1E _ ENDSA-207~1A  [ENDBA-363-1a  ENDSA-702-1F  ENDAS-363-1
Egps Larvae Eggs  Larvae Eggs Larvae Eggs Larvae F¥gga  Larvas Eggps  Larvae Eggs Larvae Eggs Larvae
7,490 7,329 367 3,563 2,171 6,336 2,191 1,520 836 5,240 7,565 2,010 4,836
3.7 4,3 3.9 z.7 11.2 6.4 8.7 4.3 0.4 4.1 l4.2 3.2 20,0
1,664 1,332 1,018 Bad 816 324
0.8 0.8 0.8 2.4 0.4 0.4
3,329 1,999 52 181 1,584 844 7,524 4,192 1,005
1.6 .2 .5 0.9 1.6 2.4 3.6 3.3 1.8
168 1,048
0.4 0.8
15,812 7,995 1,018 2,376 506 2,508 4,716 1,508
7.9 4.9 0.8 2.4 1.4 1.2 3.7 2.4
11,651 6,662 420 8,145 62 3,168 487 4,899 284 2,508 2,842 2,096 945 1,256 483
5.8 4.1 4.5 6.2 1.9 3.2 1.2 4.0 7.2 1.2 1.0 1.8 1.7 2.0 2.0
12,484 11,326 262 8,145 2,772 7,602 6,088 2,842 5,240 1,418 2,010
.2 7.0 2.8 6.2 2.8 21.7 3.2 1.0 4.1 2.6 3.2
143,145 10,819 118,589 8,181 106,903 16,646 60,788 22,394 17,907 3,703 179,740 272,924 99,048 43,028 52,513 14,618
1.3 981 73.2  87.1 81.1  86.0 82.2  89.3 1.2 9.8 87.3 95.0 8.7 81,2 84.2 77.0
4,991 08 6,662 105 3,054 1,188 675 5,016 8,528 3,668 2,010
2.5 1.9 4,1 1.1 2.3 1.2 1.9 2.4 3.0 2.9 3.2
241
1.0
200,569 11,027 161,894 9,387 131,847 19,351 98,213 25,071 34,725 3,987 205,657 287,163 125,776 52,958 62,336 24,180
100.6  100.0 100.G6  100.0 100.0 100.0 100.0 100.0 iog.0 100.0 100.0  100.0 100.0 100.0 100.0 100.0
(Continued)}
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Table E& (Centlnned)

Station ENDSA (Cootinued)

ENDSA-202-1A ENDSA-363-1A ENDSA-202-1B ENDSA-363-18 ENDSA-202-24 ENDSA~363-2A ENDSA-202-2B _E@J_\S_j_i‘flJfZH
Eggs Larvae [Eggs Larvae Eggs  Larvae Eggs Larvae GEggs Larvae Epps _ larvee Eggs Larvae FEgps = Latrvae
EN-12(17 dhum 75)
Bravoortia 8318 102,510 1,516 949 4,715 20,558 351 2,984 2,812 3,507 1,587 886 4,394 4,108 2,263 7,588
iy rannus 0.3 1.4 0.7 27.0 3.8 48.8 4.0 40.0 1.6 36.0 1.1 2.3 3.7 16.0 2.8 33.3
Anchoa 141,665 12,060 129,639 358 90,539 12,726 6,117 2,313 118,825 239 93,686 653 77,784 13,733 54,157 8,048
mitaha Ll 6l.6 3.7 66.2 1.0 13.6 0.2 89.0 31.0 67.0 2.7 64,4 4.1 66.4 a.l L] 35.3
Ftenotoms 1,676 2,274 2,357 105 2,812 2,117 1,318 269 1,631
chrysapa 0.7 1.1 1.9 i.2 1.6 1.4 1.1 1.0 2.0
Cynocion 3,353 471 105 1,406 529 1,318 652
regalis 1.4 0.3 1.2 0.8 0.4 1.1 0.8
Tautoga oniiia 31,015 18,090 20,469 ile 7,544 2,937 668 597 9,843 1,169 14,820 279 10,547 2,692 7,117 1,14%
3.5 5.9 10.4 9.0 6.1 6.9 7.3 8.0 5.5 12.0 10.2 6.1 9.0 11.0 8.7 5.0
Tautogolabrus 49,457 48,240 40,938 421 14,618 3,916 1,195 597 39,2374 649 19,336 1,885 15,660 3,219
adapersus 21.5 14.8 20.9 12.0 11.9 9.3 13.9% 8.0 22.2 6.7 16.% 7.0 1%.0 14.1
Mentdia menidia 32,287 326
22.1 7.2
Seomber lag,720 1,476 471 1,957 895 3,767 2,285 2,423 2,759
soombrus 46.0 42.0 0.3 4.6 12.0 38.6 50.5 4.0 12.1
Pepriius 943 105 4139
triaeanthus 0.7 1.2 0.4
Priomotus spp. 758 941
) 0.3 0.7
Seophihabmus 1,676 471 210 2,109 389 529 93 1,757 1,346 652
aquosua 0.7 0.3 2.4 1.0 1.2 4.0 0.4 2.1 1.5 5.0 0.8
TQOTAL 229,683 325,620 195,597 3,516 123,077 42,096 48,346 7.462 177,184 9,744 145,558 4,525 116,897 26,660 82,542 22,765
100.0 100.0 10G.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100,90 100.0 100.0 100.0 100.0 100,06
{Continued)
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Table E6 (Concluded}

Station KNA

"TENA-202-1A ENA-363-1A ENA-202-1B ENA-363-1B __ENA-202-24 ENA-363-24 ENa-202-3B ENA-363-2B
Eggs iarvae FEpgs Laryvae Egps Larvae Eggs Larvae Eggs Larvae Egps Larvae FEggs Larvae Eggs Latvae
ER-10(29 Hay 75)
Brevecrtia 20,851 1,089 5,968 535 6,211 5,469 2,672 3,455 11,576 335 5,738 306 8,427 11,609 1,961 5,726
TYTANNUS 14.8 9.3 4.3 4.1 5.9 11.8 2.4 113 5.6 2,5 3.3 2.1 5.1 13.9 2.0 1l.6
Anchoa 1,085 1,136 124 1,435 3,241 1,117
mitchille Q.8 1.2 0.3 0.8 2.0 1.2
Enchelyopus 1,955 2,170 134 1,242 445 1,447 167 2,152 306 1,296 1,177 521
atmbriug 1.4 1.6 1.0 1.2 0.4 0.7 1.3 1.2 2.1 0.8 1.2 1.1
Stentome 652 1,960 392
cehrygopa 0.5 16.7 0.4
Cynogion 542 414 1,447 2,152 1,296 1,177
regalia 0.4 0.4 0.7 1.2 0.8 1.2
Tautoga 2,606 6,510 4,969 456 4,454 288 13,024 9,323 153 6,482 829 5,100 521
onitia 1.9 4.7 4.7 1.0 4.0 0.9 6.3 5.4 1.0 3.9 1.0 5.3 1.1
Tautogolabrus 3,258 436 7,052 5,797 5,345 288 11,577 12,194 7,779 5,100
adaperaus 2.3 3.7 5.1 3.3 4.9 0.9 5.6 7.1 4.7 5.2
Faomber 108,814 8,277 109,585 12,300 84,056 3%,650 93,975 24,759 165,693 12,716 137,006 13,938 135,476 69,656 78,846 41,640
aconbrus 77.3 70.4 79.5 94.8 80.2 85.3 85.4 81.1 §0.1 96,2 79.3 93.8 82.0 831.2 81.4 84.2
Poronotus 785
trizeanthus 0.8
Prionotus spp. 414 L7 8485
Q.4 0.4 0.4
Soophthalmia 2,606 4,883 1,656 912 1,782 1,727 1,447 2,152 153 648 1,658 1,177 521
AFHOBUE 1.9 3.5 1.6 2.0 1.6 5.7 0.7 1.2 1.0 0.4 2.0 1.2 1.1
Paeudo- 521
pleuronectes 1.1
amerteanys
TOTAL 140,742 11,762 137,795 12,969 104,759 46,487 110,009 30,517 206,935 13,218 172,871 14,856 165,293 83,753 96,892 49,448
10¢.0 1¢0.90 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
EN-12(17 Jun 75)
Bravoortia 7,952 2,897 2,299 6,204 8,141 40,292 5,847 21,121 3,696 1,704 2,769 1,388 7,455 11,471 4,509 11,875
tyrannus z.7 11.7 .8 44.0 5.4 50.0 5.1 57.0 1.5 21.0 1.8 23.0 9.3 5.3 8.3 30.0
Anchoa 234,027 235,678 1,128 110,494 13,684 83,807 4,155 187,620 148,165 344 49,996 10,679 36,900 13,854
mitohel i 80.4 82,6 8.0 4.2 16.9 Th.4 11.2 78.6 80.7 4.0 6.9 32.9 70.3 35.0
Enehelyopus 1,448 86
eimbriug 5.8 1.0
Stenotonus 24,993 13,795 5,233 5,847 12,939 1,917 5,§3B 172 3,069 2,255
chrysops 8.5 4.8 3.5 5.1 5.4 23.6 3.0 z.0 3.8 4.2
Cynosion 2,272 2,326 2,923 1,848 2,076 2,631 1,229
regalis 0.7 1.5 2.5 0.7 1.1 3.3 2.3
Tautoga ontiia $,088 3,622 4,598 987 5,233 2,280 974 1,038 12,939 1,065 9,000 860 4,824 4,746 1,639 4,354
3.1 14.7 1.6 7.0 3.5 2.8 0.8 2.8 5.4 13.1 4.9 19.0 6.0 14.6 3.1 11.0
Pautagoiabrus 6,816 4,346 17,244 1,551 4,652 10,643 4,385 4,501 11,080 1,278 9,000 1,037 2,192 3,559 1,844 3,958
adsperaus 2.3 17.6 6.0 11.0 3.1 13.2 3.8 l12.1 4.6 15.7 4.9 12.0 2.7 10.9 3.5 10,0
Mewidia 423 213 86
mentdia 1.0 2.6 1.0
Seomber 2,272 5,795 3,448 2,679 2,326 12,923 4,153 1,491 3,976 1,977 205 3,166
aeambrug 0.7 23.5 1.2 15.0 1.5 16.9 11.2 18.4 46.0 6.0 0.3 2.0
Sygnathue 346
fusens 0.9
Pepriius 3,408 3,448 1,163 3,410 924 2,631 1,639
trizeanthus 1.1 1.2 0.7 3.0 0.3 3.3 3.1
Prionotua spp. 1,136 1,163 1,949 3,696 3,461 2,631 615
G.3 0.7 1.7 1.5 1.8 3.3 1.1
Soophihalmus 1,136 2,173 4,598 987 760 3,410 1,038 3,696 426 3,461 86 3,947 1,639 2,374
Qquodus 0.3 8.8 1.6 7.0 0.9 3.0 2.8 1.5 5.2 1.8 1.0 4.9 3.1 6.0
Paeudo-
pleuronectes sp. 4,346
17.6
Paralichthys 692
oblongus 1.8
TOTAL 290,830 24,632 14,139 296,610 148,876 80,584 112,556 37,050 238,448 8,096 181,476 8,644 79,381 32,435 52,471 139,583
100.0 100.0 100.0 100.0 100.0 100.0 100.0 140.0 100.0 160.0 100.0 100.0 100.0 100.0 100.0 100.0
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Table E7

Copepod Standing Crop Densities

During Diuinal Surveys*

Sampling Time, hr

1400 2100 0300 0900

Sample

Acartia townsa

_#/1000 w3

Percent

#/1000 m3

Percent

ENDSA-202-14

#/1000 m3

Percent

#/1000 m3

Percent

Acaritia clausii 7,802,341 74.9 6,114,756 53.9 6,751,918 46.5 9,136,298 52.0
Acartia copepodid 2,205,462 21.2 2,465,896 21.7 1,341,290 9.2 5,647,059 32.1
Temora longicornis 1,816,099 16.0 3,842,001 26.4 1,055,954 6.0
Temora copepodid 395,319 3.8 883,057 7.8 250,071 1.7 1,538,020 8.7
FPaeudocalanus minutus 1,909,633 13.1 206,600 1.2
Pseudocalanus copepodid
Centropages hamatus
Centropages typicus
DZithova sp. 68,201 C.5
Paracalanus parvus
Harpacticoids 20,806 0.2 66,646 0.6 159,136 1.1
Pseudodiaptomus coronatus 204,604 1.4

ENDSA-363-1A
Acariia tonsa
Acartia clausit 1,964,135 99.3 899,595 36.6 1,126,963 38.4 1,636,812 97.0
Acartia copepedid
Temora longileornis 14,442 0.7 1,527,313 62.1 1,745,594 59.5 31,845 1.9
Temora copepodid
FPeeudoealanus minutus 19,991 0.8 62,342 2.1 6,369 0.4
Pseudocalarus copepodid
Centropages hamatus 3,998 G.2 12,738 0.8
Centropages typicus
Oithona sp.
Paracalarus parvus
Harpacticoids 7,996 0.3

Pgaudodiaptomus coronatus

* Station EN-11, 29-30 May



Table E7 (concluded}

Copepod Standing Crop Densities

During Diurnal Surveys#*

Sampling Time, hr

1400 2100 0300 0900
Sample #/1000 md Percent #/1000 m3  Percent #/1000 m3 Percent #/1000 w3 Percent

ENDSA-202-1B

Acartia tonsa 361,083 1.2
Acartia clausii 13,823,814 54.8 10,250,752 33.3 8,311,268 41,0 7,435,739 31.0
Acartia copepodid 2,652,469 10.5 5,757,272 18.7 2,845,882 14.0 9,344,026 39.0
Temora longicormis 4,820,910 19.1 4,092,277 13.3 5,918,140 29.2 2,056,344 8.6
Temora copepodid 2,749,274 10.9 7,542,628 24.5 436,584 2.1 3,865,926 16.1
Pseudoocalanus minutus 696,999 2,8 2,066,199 6.7 2,215,260 10.9 806,087 3.4
Pgeudocalanus copepodid 329,138 1.3 160,481 0.5 279,663 1.2
Centropages hamatus 77,444 0.3
Centropages typicus
Oithona sp. 60,181 0.2
Pargealanus parvus 60,181 0.2 113,188 0.6
Harpacticoids 60,181 .2 32,902 0.1
Pseudodiaptomus coronatus 96,805 0.4 320,963 1.0 436,584 2.2 148,057 0.6
Nauplii 20,060 0.1

ENDSA-363-1B
Acariia tonsa
Acartia clausii 2,332,168 47.5 1,252,669 29.1 1,725,687 27.6 703,402 34.8
Acariia copepodid
Temora longicornis 2,540,736 51.7 2,714,114 63.0 4,278,267 68.3 1,266,860 62.7
Temora copepodid
Pgeudocalanus minutus 37,921 0.8 294,187 6.8 215,711 3.4 47,876 2.4
Pseudocalanus copepodid
Centropages hamatus
Centropages typilous 7,190 0.1 3,683 0.2
Oithona sp.
Paraeqlanus parvus
Harpacticoids
Pgeudodiaptomus eoronatus 47,650 1.1 28,761 0.5

* Station EN-11, 29-30 May 75.



Table E§

Zooplankton Standing Crop Densities

During Dlurnal Surveys®

Sampling Time, hr

1400 2100 0300 0900
Szmple #/1000 m3 Percent #/1000 m3 Percent #/1000 w3 Percent #/1000 m3 Percent
ENDSA-202-1a
Chaetognatha 1,495 0.05
Fvadne sp. (Cladocera) 7,490 3.3 8,972 0.55 28,871 0.7 16,528 5.4
Podon sp. {(Cladocera) 1,495 0.05 ~ 35,351 11.5
Polychaeta (larvae) 4,369 1.9 21,101 0.8 16,368 0.4 4,132 1.3
Gastropoda (larvae) 153,132 67.9 2,199,128 84.8 3,231,827 84.8 27,087 8.8
Bivalvia {(larvae) 37,659 16.7 339,674 13.1 506,280 13.3 95,954 31.1
Cirripedia (nauplii) 5,618 2.7
Cirripedia (cyprid)
Brachyura (zoea) 17,061 7.5 13,110 0.6 16,368 0.5 127,173 41.3
Brachyura (megalcpa)
Caridea (larvae) 6,138 0.2 2,066 9.6
Mysidacea 1,495 0.05 2,046 0.1
ENDSA-363-1A
Chaetognatha 48 0.3 2,159 C.4
Fvadne sp. (Cladocera) 2,648 19.4 5,117 0.9 10,454 16.9 30,379 31,0
Podon sp. (Cladocera) 337 2.4 2,589 4.2 7,738 7.8
Polychaeta (larvae) 385 2.8 863 1.4
Gastropoda (larvae) 385 2.8 15,272 2.7 16,593 26.8 859 1.0
Bivalvia (larvae)
Cirripedia (nauplii) 626 4.5 45,817 8.0 1,726 2.8
Cirripedia (cyprid) 1,974 14.4 1,439 0.3 1,726 2.8
Brachyura (zoea) 6,932 50.8 428,186 75.0 24,457 39.5 59,039 60.2
Brachyura (megalopa)
Caridea (larvae) 289 2.6 33,423 5.8 2,589 4.2
Mysidacea 39,260 6.9 863 1.4

% Station EN-11, 29-30 May 75.



Table E8 (concluded)

Zooplankton Standing Crop Dengities

During Diurnal Surveys*

Sampling Time, hr.

1400 2100 0300 0300
Sample #/1000 m3 Percent #/1000 m3 Percent #/1000 =3 Percent #/1000 w3 Percent

ENDSA-202-1B

Chaetognatha 2,006 0.3 1,779 0.06 494 0.04
Evadne sp. (Cladocera) 42,207 2.8 78,234 6.9 51,259 2.0 81,761 7.2
Podon sp. (Cladocera) 5,227 6.3 14,443 1.3 17,787 0.6 22,209 2.0
Polychaeta (larvae) 22,846 1.5 19,057 1.7 25,549 1.0 1,316 0.1
Gastropoda (larvae) 1,101,641 75.4 506,916 45.0 2,446,198 93.2 511,297 45.26
Bivalvia (larvae) 179,476 12.3 359,275 31.9 436,281 38.6
Cirripedia (nauplii) 8,712 0.6 5,100 0.5
Cirripedia (cyprid) 1,742 0.1
Brachyura (zcea) 24,588 1.8 100,099 8.9 72,927 2.8 57,988 5.1
Brachyura (megalopa)
Caridea (larvae) 73,765 5.2 21,865 1.9 6,306 0.3 13,654 1.2
Mysidacea 23,705 0.1 809 0.04

ENDSA-363-1B
Chaetognatha 853 0.9 2,315 2,7 647 0.5 516 0.7
Evadne sp. (Cladocera) 34,507 32.8 26,495 1.7 13,733 10.7 17,750 23.8
Podown sp. (Cladocera) 15,452 14.7 3,859 4.6 18,982 14.7 9,206 12.4
Polychaeta (larvae)
Gastropoda {larvae) 6,920 6.5 4,716 5.6 31,997 24.8 3,535 4.9
Bivalvia (larvae) 647 0.5
Cirripedia {nauplit) 7,774 7.3 2,315 2.7 3,236 2.5
Cirripedia (cyprid) 647 0.5
Brachyura (zoea) 29,293 27.9 35,841 42.9 49,685 38.6 32,627 43.8
Brachyura (megalcpa)
Caridea (larvae) 10,332 9.8 7,803 9.3 9,131 7.2 10,679 14.3
Mysidacea 257 0.5 221 0.3

* Station EN-11, 29-30 May 75.



Table EG

October Dry Weight Levels

During Cruigse EN1%

Station
EN1-363-2A-1
EN1-363-2B-1
EN1-363-2C-1
EN1-363-2A-2
EN1-363-2B~2
EN1-363-2C-2
EN2-363-1A-1
EN2-363-1B-1
EN2-363-1C-1
EN2-363-1A-2
EN2-363-1B-2

EN2-363-1C-2

Dry Weight
mg/m3

ND#*#*
1.425
0.142
0.837

23.860
6.800
0.129

ND#*%*
0.016
0.374
0.201

ND#*%*

* 30 Oct 75.
**% No data.



Table E10

November Spatial and Monthly Biomass Levels

During Cruise EN2%*

Displacement, Volume

Station ml/m-

EN1-B(363) 0.0309
EN1-C -
EN3-B -
EN3-C -
EN2-B 0.0253

EN2-C -

Dry Weight
mg/m3

3.02
12.76
0.28
22.30
5.57

5.18

* 19 November 1974



Table E11

November Diurnal Biomass Levels

During Cruise EN3#*

Displacement Volume Dry Weight

Station ml/m _ mg/m°
EN2-1B(363) 0.0253 5.57
ENZ2-1C - 5.18
EN2-2B - 0.63
EN2-2C - 21.98
EN2-3B - 3.23
EN2-3C - 7.30
EN2-4B - 6.85
EN2-4C - 1.36
EN2-5B NS#%* NS#**
EN2-5B ND##&%* ND#*#**
EN2~6A 0.0117 19.46
EN2-T7A 0.0047 8.78
EN2-7B 0.0009 60.44
EN2-7C - 37.09
EN2-7A(202) 0.0120 4.26
EN2-7B 0.0026 15.90
EN2~7C - 33.39
ENA-8A 0.0028 1.15
ENA-8B 0.0316 31.37
ENA-8C 0.0135 17.02
ENA-8A(363) 0.0281 35.61
ENA-8B 0.0264 53.86
ENA-8C 0.0097 46.13

* 19 November 1974.
*% Not sampled.
*%% No data,



Table E12

December Monthly Biomass Levels

During Cruise EN4%*

Station
ENB-1A(202)
ENB-2ZA
END-1A
END-2A
ENCONT-1A

ENCONT~2A

Displacement Volume

ml/m3

0.

0.

0207

1592

.0359

.0310

.0143

.0279

Dry Weight
mg/m

3.06
16.68
6.06
5.81
2.65

4.95

* 13 December 1974



Table E12 (concluded)

December Monthly Biomass Levels

During Cruise EN5S*

Station
ENB-1B{363)
ENB-2B
ENB-1B (202)
ENB-2B
END-1B(363)

END-1B(202)

Displacement Volume Dry Weight
ml/m3 mg/m§
0.3182 36.46
0.1775 55.42
0.1093 25.23
06.0917 23.03
0.1772 65.37
0.1477 27.11

% 18 December 1974



Table E13

January Monthly Biomass Levels

During Cruise EN6%

Dry Weight
Station ng/m

ENB-1A(363) NS**

ENB-1B 5.69
ENB-ZA ND#&#*%
ENB-2B 24,88
ENB-1A(202) 22.08
ENB-2A 34.07
ENB-1B 55.41
ENB-2B 47.41
END-1A(363) 66.41
END-2A 4.33
END-1B 19.02
END-2B 21.44
END-1A(202) 114.83
END-1B 31.49
END-2A 180.48
END-2B 35.54
ENCONT-1A(363) 47.93
ENCONT-1B 41.10
ENCONT-2A 54.35
ENCONT-2B 23.02
ENCONT-1A(202) 96.77
ENCONT-1B 39.89
ENCONT-2A 50.24
ENCONT-2B 58.95

% 23 January 1975
%% Not samples.
**%% No data.



Table El4

Monthly Dry Weight Levels

and Percent Ash Content

Dry Wei§ht Ash
Sample mg/m> Percent

February, EN7

ENB-1A(363) 6.70 16.0
ENB- 1B 80.00 9.8
ENB-2A 9,24 7.5
ENB-2B 80.00 8.4
ENB-1A(202) 28.04 7.4
ENB-1B 80.07 7.2
ENB-2A 36.30 9.3
ENB-2B 69.24 14 .4
END-1A (363) 1.27 6.7
END-1B 33.92 6.7
END-2A 24.41 9.9
END-2B NS#* NS#®
END-1A (202) 33.07 7.4
END-1B 49 .44 5.6
END-2A 5.29 9.0
END-2B NS* NS*
ENCONT-1A (363) 1.56 11.1
ENCONT-1B 50.57 14.2
ENCONT—-2A 41.12 12.3
ENCONT~2B 28.16 7.6
ENCONT-14(202) 9.32 13.2
ENCONT~1B 47.76 8.7
ENCONT-2A NS* NS *
ENCONT-2B NS* NS#*

* Not sampled.

March, EN§
ENB-1A(363) 8.98 3.5
ENB-1B 30.64 5.6
ENB-2A 11.66 11.4
ENB-2B 35.36 5.8
ENB~1A(202) 9.80 14.2
ENB-1B 56.60 5.7
ENB-2A 15.50 5.7
ENB-2B 44.48 5.0



Table E14 (continued)

Dry Wei%ht Ash
Sample ng/m’ Percent

March, EN8 (continued)

END-1A(363) 25.44 5.8
END-1B 132.16 5.4
END-2A 71.04 6.4
END-2B 99.04 5.2
END-1A(202) 44.36 6.1
END-1B 120.16 5.4
END-2A 38.88 7.1
END-2B 126.08 7.2
ENCONT-1A(363) 23.12 5.8
ENCONT-1B 36.32 4.5
ENCONT-2A 10.56 5.8
ENCONT-2B 64.0 5.5
ENCONT-1A(202) 71.44 6.6
ENCONT-1B 67.36 5.4
ENCONT-2A 17.84 5.8
ENCONT-2B 86.24 5.5
April, FN9
ENB-1A(363) 32.17 8.88
ENB-1B 86.57 6.27
ENB-2A 17.47 10.48
ENB-2B 14.71 8.87
ENB-1A(202) 27.14 8.37
ENB-1B 65.20 7.39
ENB-2A 32.56 7.15
ENB-2B 21.09 9.92
ENSA-1A(363) 109.80 6.59
ENSA-1B 43.89 8.58
ENSA~-2A 18.96 8.44
ENSA-2B 79.12 7.35
ENSA-1A(202) 92.85 9.30
ENSA-1B 82.39 6.40
ENSA-2A 50.67 7.19
ENSA~2B 101.84 7.14
ENCONT-1A(363) 37.66 6.92
ENCONT-1B 80.57 6.53
ENCONT-2A 46.80 6.79
ENCONT-2B 145.63 7.85
ENCONT-1A(202) 81.60 7.28
ENCONT-1B 102,41 8.83
ENCONT-2A 89.73 7.18
ENCONT-2B 146.40 6.64




Table El4 (continued)

Dry Weight Ash
Sample mg/m> Percent

May, EN1O, EN11

ENA-1A(363) 31.06 11,87
ENA-2A 27.88 14.90
ENA-1B 60.02 8.15
ENA-2B 57.34 12.00
ENA-1A(202) 58.33 9.55
ENA-2A 57.91 13.50
ENA-1R 122.18 15.53
ENA-2B 86.73 8.04
ENCONT-1A(363) 46.83 14.58
ENCONT-2A 53.51 18.15
ENCONT- 1B 52.32 15.68
ENCONT-2B 49.49 14.42
ENCONT-1A(202) 86.65 14.54
ENCONT-2A 111.43 15.87
ENCONT-1B 111.71 11.77
ENCONT-2B 100.50 17.77
ENDSA-1~1A(363) 26.58 12.87
ENDSA-1-1B 57.75 9.15
ENDSA-1-2A 31.38 12.78
ENDSA-1-2B 62.41 9.30
ENDSA-1-1A(202) 60.02 11.81
ENDSA-1-1B 140.15 7.86
ENDSA-1-2A 79.37 18.82
ENDSA~1-2B 158,13 7.78
ENDSA-2-1A(363) 55.87 23.97
ENDSA-2-1B 61.99 6.16
ENDSA-3-1A 43.29 25,52
ENDSA-3-1B 86.61 6.42
ENDSA-4-1A 32.64 13.44
ENDSA-4—-1B 37.79 8.75
ENDSA-2~1A(202) 112.94 7.56
ENDSA-2-1B 165.88 9.77
ENDSA-3-1A ©118.83 9.68
ENDSA-3-1B 135.37 6.39
ENDSA-4-1A 77.58 12.94
ENDSA-4-1B 86.78 6.27




Table E14 ({concluded)

Dry Wel%ht Ash
Sample _ mg/m? Percent

June, EN12

ENDSA-1A(202) 13.57 18.35
ENDSA-2A 25.10 22.16
ENDSA-1B 104.01 7.00
ENDSA-2B 96.58 4.35
ENDSA-1A(363) 4.46 19.44
ENDSA-2A 6.35 17.36
ENDSA-1B 12.60 15.31
ENDSA-2B 10.57 18.09
ENA-1A(202) 250,12 17.60
ENA-2A 145.41 17.42
ENA-18B 353,40 5.39
ENA-2B 193.78 7.81
ENA-1A(363) 44,62 16.55
ENA-2A 57.09 22.74
ENA-1B 109.07 11.50
ENA-2B 47 .08 5.20
ENCONT- 14 (202) 395.77 6.14
ENCONT-2A 440.63 5.47
ENCONT-1B 171.51 0.52
ENCONT-2B 344,83 4,57
ENCONT~1A (363) 153.33 8.49
ENCONT-2A 147.78 11.87
ENCONT-1B 190.24 13.33
ENCONT-2B 237.45 9.02




Table E15

Species Abundance of Phytoplankton*

Bacillariophyta Others
EN1 & EN2 EN3 EN1 & ENZ EN3
X SD cv X SD cv X SD cv X SD CV
October 0.76 1.33 1.74 0.49 (.63 1.26 3.43 7.12 2.07 0.80 1.12 1.40
November 3.53 5.40 1.52 3.92 65.30 1.60 0.37 0.46 1.23 .35 0.31 0.86
December 9.61 19.04 1.98 11.17 21.60 1.93 0.36 0.51 1.40 0.31 0.42 1.35
January B.08 13.28 1.64 8.32 12.89 1.54 0.21 0.13 0.61 0.20 0.12 0.61

* In cells/litre.



Table El16

Total Phytoplankton Abundance

Volume

Date cells/L

29 October 1974 11.3*
19 November 1974 26.8
20 December 1974 78.7
3 January 1975 60.9
21 January 1975 84.1
20 February 1975 80.4
29 March 1975 2355.7
1 April 1975 1005.5
9 April 1975 622.0
22 April 1975 716.8
6 May 1975 113.0
10 June 1975 1157.0

* Average of all stations/depths.
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