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Study Obiectives

The long term objective of this study is to quantitat-
ively map the trophic relationships existing between the
various organisms inhabiting the Little Egg Harbor estuarine
system. The present work is aimed at determining the roles
and importance of estuarine organisms to finfish populations.
Through examining the stomach contents of the various fin-
fish species utilizing the system, the organisme important
as fish food are being enumerated. Interactions between and
within fish species regarding the utilization of available
food sources are being examined. The delineation of finfish
food chains will provide information necessary to evaluate
the role of various estuarine habitats in the production

and maintenance of fish populations.

E i ¥ it R myady,
” prlorredion Sesourcs aRNEr
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Procedures:

The diets of estuarine finfish are being determined
through analysis of their stomach contents. Fish were collected
at sampling stations selected for finfish distribution studies.

Collection was accomplished by use of seines, otter trawl and

£111 nets. Fish captured at a given station were immediately
- placed in marked containers of 10% formalin. Upon return from
the field, a subsample of fish collected at each station was
removed for stomach analysis. Individual fish were welghed,

and measured to the nearest centimeter. The stomachs of

larger fish were removed and placed in vialg of 10% buffered

formalin. Small fish were preserved whole. Stomachs were
removed in a variety of ways depending on the species concerned. L
Generally a cut was made ventrally from anus to gill isthmus |
with additional incisions dorsally so that the skin could be
folded back to expose the digestive tract. Hemostatsg weré
pblaced on the esophagus and intestine proximal to the stomach
and the tract severed distal of the hemostats allowing the
stomach to be removed with a minimum loss of contents., In fish
which lack a readily distinguishable stomach such as the tautog,
the anterior portion of the tract was removed with care taken to
include any bulging areas. Content analysis is accomplished as
follows:

1. The stomach is placed on a gridded plastic culture dish

under low power of a 10X to 70X stereo dissecting scope.

2. The stomach is opened by pinching the tissue to the plate with
a scalpel,

3. Contents are removed with a probe and scalpel.
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4. The contents are spread over a portion of the dish and items
separated iﬁ%é different cells of the grid by species or type.
5. For idenfification, individual organisms are removed to
a second plate to be keyed.

6, After all item types are identified as far as possible, the

organisms are counted and what appears to be thé‘émallest and
largest individuals of each group measured to obﬁéin a size
range.

7. The volume of each item group is determined by displacement

in distilled water in graduated cylinders to the nearest .05 ml.

Excess water is removed from the organisms prior to displacement
measurements by touching the animal or item with a piece of lens
paper. Where content items are too small and too few to obtain
a volume figure, a judgment is made by the observer as to the
"most important” species or type group in the sfomsch contents.
For the final report; volume estimates will be made for each
content item on the basis of the average volumes found for items

of similar species and size.

8. Data sheets record fish species, length (nearest cm), weight
(nearest gm), station captured, time, date, tide, content iﬁem,
number, volume and size range.

Water quality data gathered at time of collection is cataloged
by the fish distribution study, project number 3-223R.

9. A type collection is being maintained of organismg identified
in the stomach contents. Prior to preparation of the final
report, this collection will be reassessed and rekeyed to

insure proper enumeration of food organisms., Also, items

presently identified to higher taxonomic categories will be
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further keyed to the species level where posgsible,

Data Presentation:

In the final report, findings will be presented by figh species
and region within the study area. For each fish species, a

table will be prepared listing the items occurring in the stomach
contents and giving the size range of the item, the percent of
the sample in which the item occurred (percent occurrence) and
the percent of the total content volume made up by that item.
When a sufficient sample size 1g available the content ité@s will
be subdivided by fish specimen size and or season of collection.
In addition, an attempt will be made to examine variations in
diet with region (via di&ersity indexes and item 6ccurrence),

and the allocation of food resources between gpecies within
sampling stations will be studied.

For the present report items are given by percent occurren-
ce and percent importance over-all species within the various
subdivisions of the sampling area (Table 4). The study area is
divided into 5 regions or areas on the bagis of physical simil-
arities and salinity ranges (Table 10, Fig. 1-5). Tood or
Content items are divided into nine categories: Fish, Annelids,
Molluscs,. Isopods and Tanaids, Amphipods, Decapods, Zooplankton,
Insecta and G@ther.

Definitions: (Table 4,5,6,7)

%0 = percent occurrence = the percent of the figh
sampled in which at least one of
the given content items occurred

in the stomach.
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%I = percent importance = the percent of individuals in the
total fish sample in which the
given item dominated volumetrically
(based on displacement measurements or

obsewver judgment).

Pindingg:

Table two lists the stomach content items by category
found in each of the fish species examined. Table 4 gives
occurrence of food items by area, It is important to note that

items are listed to point of identification and a series such

as Polychaete remains, Nereis sp.and Nereis succineg may
represent many different species or a single species in various
states of recognition. .

Category I - Figh

Fifteen fish species were collected from stomachs of the
specimens examined to date. Fish, including fish eggs, appeared
as food items for 28 gpecies. Needlefish, bluefish, northern

sennet, silver perch, striped bass, summer flounder and weakfish

depended heavily on fish as food, O0f fish identified in the stom-
ach contents, bay anchovy and silversides appeared most fre-
quently. There appears to be a significant trend for cannibal~
ism among needlefish., A limited sample of striped bass was

found to be utilizing American sandlance as a major food source.
Figh eggs comprised a significant portion of the bay anchovy

and spot diets. i@hﬁ%rﬁﬂnately, fish deteriorate very rapidly
after consumption and thus a majority of fish remains recovered

from the stomachs could not be identified to the species level.
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The sample did not include a large number of adult fish. Much
of the study area ig utilized primarily as a nursery ground
by those marine species such as weakfish and bluefish which
are known to rely heavily on a fish diet. A larger samPle of
adults has been collected from the inlet area over the past
segment and analysis of these stomachs should provide additional
data on the importance of various forage species in the area. of
interest wasg the finding of a young searobin in a summer flounder
stomach and the occurrence of naked gobieg in the winter flounder
diet. Young bluefish appear to be the major fish eaters in
the systen.

Fish were found to be the most important food category,
volumetrically, in 28.6 % of the sample taken from inlet stations.
This value dropped to 7.6% and 7.1% in Creek and Mill Creek
stations, 4.9% in the Bay proper and zero in the Lagoon stations,
These values reflect, primarily, the proportion of larger fisgh
in the various sample areas rather than an absence of forage
species. Sandlance, fish remains, bay anchovy and hake comprised
the species occurring at least once as the most important item
in the inlet specimens examined. In bay areas, four spine
stickleback, bay anchovy, silver perch, naked goby, gilversides,

tn appeared as forage species, In creek

spot, and needlefish
station samples, bay anchovy, killifish, and spot were items of
importance while stickleback, killifish and pipefish appeared

in Mill Creek stations.

fn: occurred only in the stomachs of other needlefish.

S , e
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Category II Annelida

Unidentified oligocheates occurred in the stomach contents of
sticklebacks and spot. A minimum of sixteen polychaete

species were found in the stomach contents of 19 fish species.
Winter flounder relied heavily on polychaetes as a food

gsource., Stickleback and spot also consumed significant numbers
of polychaete worms. Among those species utilized by winter

flounder, Pista palmatas capitellids, Neréis sp., Polydora sp.

and Maldanopsis elongata appeared most often in the flounder

diet. Clam worms, Nereds spp., occurred in 6 species. As

with the fish items, polychaetes deteriorate repidly in the
stomachs and unidentified polychaete remains form a major

component of the annelid category in Table %,

Annelids comprised the most important items in 16.1% of the
inlet sample, 13.4 % of the bay sample, 12% of the mill creek
sample and 4.3 % of the other tidal creek samples. They did
not appear as items of importance in fish collected from the

lagoon stations. In the inlets, Glycera americana, capitellids

and Nereis sp. were of impec¥tance, while Pista palmata,

capitellids and Nereis sp{ dominated most frequently in
bay samples. Oligochaetes, Nereis sp. and 8. viridis appeared

as items of importance in the Mill Creek sample. In the creek

stations, Nereis sp., Maldanopsis elongata, Polydora gp., and

P. palmata dominated the stomach contents of some specimens.

Category IIT -~ Amphipoda

Amphipods form a major fish food resource in Little Egg
Harbor. At least 33 species occurred in the stomach contents
of 28 fish species. Of these, 19 were identified to the
species level with an additional 6 to genus and 4 to family.

Ampelisca spp. and Cymadusa compta dominated the category..
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Gammarus spp. occurred in eight species and was a major item
in lower salinity areas., Three species of Ampelisca; A. abdita,

A, vadorum, and A., verilli were identified, A. abdita, the

smallegt of the three in size dominated the genus in numbers.
Black seabass, mummichog, sticklebacks, pipefish, spot, tautog,
weakfish, white perch and again winter flounder wh¥igied amphi-
pods heavily. Caprellids occurr#i in 3 fish species; most
frequently in the diet of pipefish.

Amphipods were most important in the creek stations where they
comprised the major food item in 18,0% of the fish examined.

Ampelisca spp.s predominantly A. abdita, accounted for 67.7% of

the total importance for this category in the creeks., Other

frequently occurring items were Cymadusa compta and Gammarus S

Awt1ipods were the dominant items in 12.9% of the bay samples

again with Ampelisca spp. predominating although A. vadorum was

most frequently ancountered at this area. In Mill Creek,

Leptocheirus plumulogus, Corophium sp. and Cymadusa compta

were important food items., While amphipods appeared as the dom~
inant item in 11.9% of the samples from lagoon stations, most

of the recovered organisms were digested to a point beyond species
identification. Two individuals of the genus Erichthonius

weré recognized., Twelve species were present in the Inlet

station samples. Amphipods, however, dominated in only 1.8% of
this group on a volumetric basis. Eleven Caprellids were taken

from inlet, bay and mill creek specimens.
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Category IV ~ Isopoda and Tanaidacea

Nine species (plus one tentative identification) of isopods
and tanaids were recovered from the stomachs of 16 figh species.

The genus Idotea (tentatively 3 speciesg) occurred most frequently

with I. balthica dominating.

Eels, black seabass, pipefish, toadfish and tautog preyed most
frequently on Idotea. Cyathura polita occurred in six species
with banded killifish, spot and winter flounder the major con-

sumers., Edotea triloba and Efichsonella app. occurred in the

diets of 4 and 5 species respectively.

In general, this category does not appear to represent a major
fish food resource in the system., In creek stations, isopods
were the most important items in 1.4% of the sample with C, polita-

E. filiformig and I, balthiéa represented. Ng isopods or tanaids

were colleckted from lagoon specimens and only I. balthica from

irlet stations. The exception is possibly Mill Creek where
C. polita was the dominant item in 4,4% of the fish sample and
I, balthica in 1.6%.

Category V =~ Mollusca

Six gastropods and ten bivalve species were recovered from the
gtomachs of 12 fish species. With the exception of Mya arenaria

in the American eel and bivalve siphons in winter flounder,
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adult molluscs do not appear to be important as a direct source
of fish food. A majority of the siphons recovered from winter

flounder have been identified as Mercenaria mercenaria through

comparison with the siphons of the bivalves found in the study
area. These siphon tips occurred in 34,1 % of the flounder
sample and comprised 12,64% of the total diet volume for this
species, A supplementary report on these findings is being
prepared.

The flounder - mercenaria relationship is largely responsible
for the category values of table 4 inwwhich molluscs represent
the major diet item in 2,7% of the bay sample, 2.,8% of the

creek sample and 1.8% of the inlet sample. Again, molluscs
were not recovered from specimens taken at lagoon stations.

Category VI -~ Decapoda

Decapods formed a major food source for finfish utilizing the
Little Egg Harbor study area. A minimum of eight species were
found in the stomachs of 25 fish species. Caridean shrimp were

of special importance. Crangon septemgpinosa formed a gignificart

portion of the diets of alewife, black sea bass, bluefish,
spotted hake, striped bass, suﬂmer flounder, tautog, weakfish, and

white perch,Palaemenetes spp. occurred frequently in the stomach
contents of the alewife, blek seabass, bluefish, spotted hake and

winter flounder. P. vulgarig appears to be the dominant grass
shrimp species in the area. Shrimp are a major staple of the

recreationally and commercially important finfish gpecies utiliz i

Little Egg Harbor.

Brachyuran crabs formed a substantial part of the eel, black sea-
bags, oyster toadfish, summer flounder and tautog diets. The
blueclaw crab, Callinectes sapidus, occurring in 33.3% of the

eel stomachs, 13.3% of the tautog and 12,5% of the seabass and
summer flounder stomachs. ZXanthids dominated by Neopanope
texanna occurred in eels, seabass, toadfish, hake, summer
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flounder, tautog, weakfish, white perch and winter flounder
diets. This group was often of considerable importance in
individual stomachs.

Decapods dominated the stomach contents of 23.3% of the inlet
sample, 13.8% of the creek sample, 6.7% of the bay sample;
3,2% of the mill creek sample and 2.4% of the lagoon samples.
Crangon septemspinosa was the dominant organism in each case.
No crabs appeared in the lagoon specimens.

Category VII - Zooplankton

[

Ags expected zooplanktors formed a major food source iux young

and small £ish utilizing the study area., Mysid shrimp were
included in this category. Calanoid copepods dominated the

diets of American sandlance, bay anchovy, blueback herring, four-
spine stickleback and three spine stickleback. They occurred

in 33.3% of the alewife, 20% of the Atlantic menhaden, 43.3%

of the Atlantic silversides, 25.0% of northern pipefish, 21.0%

of the spot, 25.0% of the spotted hake and 47.4% of the tide-
water silversides examined. Harpacticoid copepods were important
in bay anchovy, blueback herring, stickleback and spot diets.

Neomysis americana,represents a major food item in the Little

Egg Harbor area. Thig organism occurred in 21 species of figh.
It represented a significant if not dominant item in the diets
of the alewife, northern pipefish, young summer flounder, three-
spine stickleback, young weakfish arnd young white perch. 1In
addition it was found in 40% or more of the blueback herring
and gilver perch samples, and 20% of the silversides, anchovy,

and spotted hake. Gastropod, crab, and/or shrimp larvae were
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seasonally important iin the diets of Atlantic needlefish,
anchovy, blueback herring and pipefish. Turbellarians occurred
somewhat unexpectedly in six fish species; being found in

2, 2% of the bay anchovys, and 18,8% of the pipefish.,

The percent importance values for this category in table L ares
largely a function of the proportion of forage and young fish
in the area samples. In the inlet, mill creek and lagoon
samples, Calanoid copepods were of major importance while

N, americana dominated in the creek specimens, These items were
of about equal importance in the bay samples.

Category VIITI ~ Insecta

Adult, winged insects were important in the diet of Lilantic
needlefish. Chironimidae larvae appear to from a significant
portion of the white perch diet. Water mites (Order Acari),
and insects of the orders Coleoptera, Plecoptera and Family
Cicadellidae as well as Dipterans and ants appear to form

minor constituents of the diets of at least nine fish species.

Category Ix - Other

A variety of organisms and materials which do not fit in the
vrevious categories are listed under this grouping in tables

2 and 4. Various algae appeared in recognizable amounts in
fifteen species of fish, Diatoms and other algae formed a
dominant item in the menhaden and sheepshead minnow diet and
were impoftant in the banded killifish specimens examined. Plant
detritus, listed as fibrous plant remains, occurred in 21
species, This material appears to form a major food source

or food carrier for white mullet. It did not occur in volumes

significant enough to indicate that it was being purposely or
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actively consumed by other species. Its ingestion appears to
be incidental to the capture of other prey. The nutritional
value of this material or the bacteria associated with it may,
however, complement the diets of a number of fish species.
Hydroid stolons and polyps occurred frequently in low volumes
in the stomachs of silversides, spot, tautog and winter
flounder,
There was a high occurrence of nematodes in the stomach contents
of spot and oyster toadfish., The vast majority of nematodes
recovered from the stomachs appeared to be in good curuiilion
and apparent;y were not being digested by the fish. Thus it
ig believed that these are functioning as parasitic o. cuumonsal
organisms rather than a food source.
The items listed in this category formed a significant portion
of the -diets of the fish collected at lagoon stations. Algae
was féund to be the most important content item in 21.4% of the
fish examined from this area to date.

Tidal Pool

The stomach conternts of 118 fish collected from a tidal pool
on the Diner Pt. Creek marsh were analyzed. The tidal pool,
measuring appreximately 25 x 50 feet, was sampled ~seasonally
with the results given in table 5., The pool had a soft mud
bottom and was probably flooded by every higher than mean high
tide.
Table 6 gives results of the stomach analyses for each season
sample on a per gpecies basis. In the summer sample, dino-~
flagelates dominated the stomach contents of mummichogs and
sheepshead minnows while rainwater killifish preyed mainly on

Chironimidae larva. Cladocerans dominated the contents of two
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silverside specimens,
In the fall sample, mummichog and sheepshead diets turned to
other algaes possibly due to a scarcity of dinoflagelates in
the pool during this time, The mummichogs also devoured
chironimidae larva and copepods while sheepshead remained
almost totally herbivorous. In the winter the mummichogs
maintained a diverse diet relying somewhat more on animal foods
than algae. Harpacticoid copepods formed the main course

for silversides while sheepshead continued feeding on alzac,

Only one mummichog specimen was obtained in the spring sample,
This fish contained a variety of plant and animal items with

1y

Gammarus mucronatus the dominant item volumetrically. The

sheepshead diet was most diverse during this season. Although
algae remained the predominant content item, /Bhironimidae

larva and calanoid and harpacticoid copepods were also consumed.,
Two rainwater killifish contained various algaes, chironimidae

larva and G, mucronatus.

Table 7 totals the tidal pool results over the four samples

by species and table 8 gives results over species by seagon.,
Totals are heavily influenced by the dominance of dinoflage-
lates in the summer sample. Table nine ranks the content items
by % importance in the total sample., Plant matter apparently
plays a more important role in the <trophic structure: .. -

of the tide pool than if does in open water. This situation is
also suggested in the case of the lagoon systems in the study

area.,
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Discussion

The gtomach analysis work to date has demonstrated the extreme

complexity of the trophic structure in the Little Egg Harbor
ety e

study area. Although certain species, including Crangon

septemgpinosa, Neomysig americaha, and Ampel isca spp., apparently
‘dominate finfish diets, other organisms are important foods

for given fish species or fish sizes at certain seasons and in
certain areas of the system. The importance of various organ=-
isms is a function of the size and nature of figh populations
utilizing the various sampling stations in inlet, bay and creek
areas., Such utilization will be clarified with completiOn

of the fish distribution studies (report scheduled for Sept-
ember 1975)., The lagoon system appears to be atypical in com-
parison with the other areas studied., There was a noticeable
absence of bottom associated food items in the stomach contents
of fish collected from this area. The consumer levels in the
trophic structure f the lagoon system appear markedly less
complex than found in the other study areas.

Plang for the 1975-1976 Study Segment

Hopefully time will be sufficient to complete stomach analysis
work on the remaining fish sample., ZEfforts will be made to
_obtain volume egtimates, on the basis of sample averages, for
individuals of all species and content items for which such

egstimates are not presently available.,
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TABLE 1

List of common and scientific names of fishes
used in this report,
(Am, Fisheries Soc. SP. Pub. No. 6, 1970)

Common

Alewife

American eel
Atlantic menhaden
Atlantic needlefish
Atlantic silversides
Banded killifish
Bay anchovy

Black sea bass
Blueback herring
Bluefish

Brown bullhead
Crevalle jack
Cunner

Four spined stickleback
Golden shiner
Hogchoker

Lizzard fish
Mummichog

Naked goby
Northern pipefish
Northern puffer
Northern sennet
Oyster toadfish
Pinfish

Planehead filefigh
Rainwater killifish
Redfin pickerel

Red hake

Scup

Sheepshead minnow
Silver perch
snapper

Spot

Spotted hake
Spotted seahorse
Striped bass
Striped killifigh
Striped mullet
summer flounder
Tautog

Tidewater silversides
Weakfish

White mullet
Windowpane flounder
Winter flounder
White perch

Alosa pseudoharrengusg
Anquilla rostrate
Brevoortia tyrannus
Strongylura marina
Menidia menidia
Fundulusg diaphanus
Anchoa mitchilli
Centropristes striatus
Alosa aestivalis
Pomotomus saltatrix
Ictalurus nebulosus
Caranx hippos
T-autogolabrus adspersus
Apeltes quadracus
Notemigonus crysoleucas
Trinectes maculatusg
Synodug foetensg
Fundulus heteroclitus
‘Gobiogoma bogci
syngnathus fuscus
Sphaeroides maculatus
Sphyraena borealis
Opsanus tau

Lagodon rhomboides
Monacanthus hispidus

. Lucania parva

Esox americanus
Urophycis chuss
Stentomus chrysops
Cyprinodon variegatus
Bairdiella chrysura
Lutjanus sp.
Leiogtomus xanthurus
Urophycis regius
Hippocampus erectus
llorone saxatilis
Fundulus majalis
Mugil cephalus
Paralichthys dentatus-
Tautoga onitis
Hlenidia beryllina
Cynoscion regalig
flugil curema
Scophthalmus aquosus
Pseudopleuronectes americanus
liorone americanus

AL
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TABLE 2

OCCCURRENCE OF STOLACH CORTELT ITEMS BY FISH SPECIES

% occurrence in stomachs containing food,given for sample size
of five or wmore 0 % S
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Tenidia menidila
Menidia sn.
Prionotus sp
Lelogtomus
Aanthurua 9.1
Strongylura
marina 14,3
Ssyngnathus
fusus 11,1
Urophveis sp.
Fish remaing 21. 412,51 54,8 X [ X X 0, Q
fish egegs 11.1 , 41 9,0 i

16,7

O
ot

e

NO
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I Fish
(Cont'd.)

TABLE 2 (CONT'D)

- Redf'in

B

Scup

silver
perch

sSnap-
per

Spot

Spotted
Hake

Striped
Bass

RS iREcus

12.5

Ammodytes american-+
us

Anchoa mitchilli

50.0

Breevoortia
Tyrannug

Bairdiella
chryvsura

Goplosoma bosgci

Fundulus sp.

(Etropus
microstomus)

10.0

Menidia menidia

10,0

Menidia sbp.

Prionotus sp.

Lejostomus
xanthurus

11‘8

Strongylura
marina

Syvngnathus fusus

Urophveis sp.

10.0

Fish remains

X

20.0

12.5

40.0

f'ish eggs

Pish (Cont'd).

Summer
T oundr

fautog

& Diné:
%fdﬂe’
back

-

18

oY IRATE
D <D ke
N

QEsg

nns
o

W ind ow-
pane

oG

der

Apeltes guadracus

-

e LEA

Ammodyvtes anmericanus

Anchoa mitchilli

25.0

Brevoortia
tyrannus

Bairdiells
chrysura

112.5

Gobiosoma bosci

ke

8

2.4

Fundulug sp.

}’

5

(Etropus
microgtonus)

Menidia menidia

Menidia sn.

Prionotus sp.

12.5

Lejostomug
xanthurus

Stronzylura marina

Ssyegnathus fugug

Urophcis sp.

Figh remailns

6.7

16,7

50,1573
Sl

Figh eggs

P 2




O

IT Category:sAnnelida

TABLE 2 (Cont'éwy

needle-
fish

i
AfanticlAtlanti

gilver-
sides

Banded
killi-
figh

Bay
anchovy

Bluefigdh

Brown
bull-
head

Cun-
ner

Clags 0ligochaeta

Fam, Aphroditidae

Clvmenella torguata

Glycera americana

Glycera sD.

Lumbrineris sp.

Pam. Lumbrinereidae

Fam. Capitellidae

Fam, Terebellidae

Terebellides sp.

Pigta palmata

FTam. Folvneidae

Fam. Phyvllodocidae

Phyllocdoce sp.

Phyllodoce maculata

Fam. Syllidae

Sabella microphth-
alma

Nephthvs sp.

Nereis sp.

ol

9.1

Nereig succinea

3.2

Fam, Spoinidae

Polvdora sp.

14,50 ~

Scolecolepidesg
viridig

Maldanopsis
elongata

Polychaete
remains

14,3

1.5

22.2
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TABLE 2 (Cont'd) II CATEGORY: ANNELIDA

. Category:

h-gpined
stickle~-
back

Golden
ehiner

Hogchoker

Oyster
toadfish

Planehead
filefish

Annelida

Class Qligochaeta

2.9

Fam, Aphroditidae

Clymenella torguata

Glvcera americana

Glyvcera sn.

Lumbrineris sp.

Fam. Lumbrinereidagd

Fam, Capitellidae

Fam, Terebellidae

Terebellides sn.

Pigta palmata

Pam. Polvheidae

Fam. Phyvllodocidae

Phvllodoce sD.

Phyllodoce magulats

Fam, Syllidae

] (o]

Sabella microph-
thalma

Nephthyg sn.

Nerels sp.

Nerelg succinea

Fam, Spionidae

1.4

Polvdora sp.

Polydora ligni

2.9

Scolecolepides
viridis

Maldanopsis
elongata

Polychaete
remains

5.8

-2l

5.9
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TABLE 2 (Cont'd,) = II Category: Annelide

II Category-AnneliH

sScup

Spot

Striped
bass

Tautog

White
Perch

Clags 0ligochaeta

Snapper

3'2

Fam. Aphroditidae

Clymenella torguatsg

2.4

Glvcera americana

Glycera sb.

1.8

Lumbrineris sp.

6-7

Fam, Lumbrinereidag

Fam, Capitellidae

Fam. Terebellidae

Terebellides sp,

Pigta palmata

Fam. Polyneidae

Fam. Phvllodocidae

Phyllodoce 8h.

Phvllodoce nmaculatal

Fam. Syllidae

Sabella
microphthalma

Nephthvs snp.

Nerels sp.

5. 3

Nereig succinea

Fam. Spionidae

Polvdora sp.

Polvdora ligni

Scolecolepides
viridis

Maldanopsis
elongata

Polychaete
remaing

21.0

10.0

13.3

28,1

-25




TABLE 2 (Cont'd.): ITTI Category: Amphipoda
@ ﬁ 1 By ;“"
% A o @
L ow o v] <
o | e o @
=
mod 1M

eric
o

III Categorys:
Amphipoda

o'd
QO

se
bass

HS ®
0

f
1
3

m

7

stickle-
hack

A
AR
silver
sides
Banded
killi-
fish
Cun
MSDined
Hog-
choker
Mummi-
c hog

Ampelisca sp. 11,1
Ampelisca abdita

e e

s =

Ampelisca vaderum
Ampelisca verilli
(Batea catharinen-
sig)
Cagco _bigelowi
Cerapus tubularis
Corophium sp. 1.6
Corophium
(Tuberculatum) 1.6
Corophium
(Lucustre
Cymadusa compta 12.5 4.3 20.0
Erichthonius
brasiliensgis .6 1.4

L BRIhenY S 1.4

Erichthonius sp.

Gammarug faciatus
Gammarus mucronatus { 11,1 .
Gammarug diaberi
Gammarus spP. 1.5 12.5 5,8 10.0
Lembog 8p.
Lgpliggagirus x

Lepdeghginus X 1.4
Leptocheirus sp.
Fam, Lysianagsidae 25.0
Blagmopus laevis 25,0 X 1.4
Fam. Hyvalidae
arinogamnarus Sp.
icrodeytopus sp. X
tSroreutopUs 1.4
Microgrotopus
rane
UrchREstia platensis
onoculodesg gn.
elita sp.
Maera danae
Fam. Photildae 1.5
Fam. stenothoidae
Parametapella c@ris
Stenothoe minuta
Fam, Talitridae .
Unciola sp.
S.0, Gammaridea
remaing 11.1 4,5 {44,481 1.6l 25.0]1 X X 13,0 20,0

]
OEder 11 1dea 2,9

26~
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TABLE 2 (CONT'

)

IIT Categorvs Amphlnoda

ITI Category:
Amphipoda

T

L.

Q
D@ e
Fid O "é
g O
=iy

<
8
<

efléhtj
Northem~
Puffer

ip

=

i)

sh

& o
Q Gy
g ®]
0 ©

™ O
LA

Scup

<

A
0]
Q,

VAl

gseshnrse
Summer

flounder

T-utog

3

spinead
ckl e~

sti
hack

Anpeligca sp

<

355

impeligca abdita

u)udp

s je

6
6

sl |Spot tad

Ampelisca vadorum

Ampelisca verilli

(Batea catharinensis

Caasco bigelowl

Cerapus tubularis

12,5

Corophium sn,

1.6

12,5

2Q 0

C?%u%g%gﬁlatum)

CoToph]
{Iuustre)

" Cvmaduga__compta

o) b

118

13.3

Eglchthonlus
ragiliengisg

ErichThonius
rubricornis

Erichthoniusg sp.

13.3

Cammarug faciatug

Gammarus meronatug

Gammarus diaberi

Gammarus sp.

16.7

Lembos sp.

6.7

Leptocharus
vinguig

Leptochelrus
plumulogug

Lebtooheirus ST

Fam, Lvsianagsidae

Elasmopus laeyis

h'a
Sy

1.6

6.7

Fam. Hvalidae

Marinogammarus sp.

5.9

Microdeytonus gn.

1.6

Microdeutopus
(gryilotalpa)

Microprotopus mnel

Orchegtia platengis

Monoculodes gD,

Melita spn.

VMaera danae

X

6.7

Fam. Photidae

Fam. Stenothoidae

Parametopella cypri

U2

Stenothoe minuta

6.3

Fam., Talitridae

Unciola 8D.

S5.0. Gammaridea
remalns

6.3

17.6

355

13.3

16.7.

Order Caprellidea

12.5

i

27~




TABLE 2 (Cont'd)s ITIT CATEGORY: AMPNIPODA

IIT Category:
Amphip%déj

Ti@eyater
Silver=
gides

Weakfish

fhite
perch

Window
pane

Winter
flounder

Ampeligca an.

15.0

Anpeligca abdita

5.0

Ampelisca vadorum

Ampelisca verilli

(Batea cathariersis

Casco bigelowl

Cerapug tubularis

Corophium sp.

Corophium
tuberculatum)

Corophiw
?lugus %e)

Cymadusa compta

hod
oo

Erichthoniug
bragiliensig

Erichthonius
rubricornis

Erichthoniusg sn.

Gammarus faciatus

7.0

Gammarus mucroratus

Gammarus diaberi

1.8

Gammarus sn.

Lembos sp.

3.5

Lentocheirus
PiNgUuls

Le?tocheirus
plunulogus

15.8

Leptocheirus s,

Fam. Lysianaggidae

Flasmopus laeyis

Fam. Hyvalidae

Marinogammnarus sp.

Microdeutopus Sp.

Microdeutopus
%grylfgta§ng)

Microprotopus rmnei

Orchestia platensig

Monoculodes 8D,

=
oofoo

Melita sp.

Maera danase

Fam. Photidae

et
(e»}

Pam. Stenothoidae

Parametopella cvprig

Stenothoe minuta

Fam. Talitridae

Unciola sp.

S.0. Gammaridesa
remaing

53

X
(&

Order Caprellidea

A




TABLE 2 (CONT'd): CATEGORY IV: Isonoda & Tanaidacea

IV Chtegorys
Tsopoda & Tang%dac*

Amer-

Banded
Killi

fisgh

ican
Eel

Bay
anchovy

Blach
Sea
Basgs

Brown

head

L gine

bull<stickle

back

- orthert

pPipe-
fish

I orth=~
ern
Pulfer

Cvathura polita

33.3

X

Cirolana sp.

X,

Edotea triloba

X

1.4

Brichgonella gp.

Erichsonella
abttenuata

6.3

Erichgonella
filiformlis

11.1

Idotea sp.

Idotea balthica

11.1

375

Idotea phosphorea

12.5

Tdot2a (metallica

l [ Lu"

Lepotochelia
savignvil

1.6

Tanals cavolini

Igopoda remalns

302

6.3

IV Category:
Isopoda & Tanai~-
dacea

Dyster

Toad

fish Scup ner

SnapH

Spot ted

Hake

Tautog

White
Perch

Winter
flound~-
er

Cyathura polita

53

15.3

Cirolana ap.

Edotea triloba

8.7

Erichgonella ap.

.7

Erichsonella
_attenuata

6.7

Eriechgonella
filiformis

126.7

1dotea sD.

3

Tdotea bhalthica

o A

50,0

Qo
DO

Idotea
phosphorea

Tdotea (Metallica)

Lepotochelia
savignvi

Tanals cavolini

6.5

173

Igsopoda remains

20.0

~29=
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TABLE 2 (Cont'd)

V CATEGORY:
Mollusca

American
Eel

l-gpine
stickle~-
back

Oyster
toad~

Fish

V CATEGORY: MOLLUSCA

Plane~
head
file~
fish

8il-
ver

perch

Bittium alternatum

Bittium sp.

20.0

Crepidula sp.

1e4
1.4

5:9

Gemma gemma

Haminoea solitaria

Laevicardium
mortoni

11.8

Bivalve siphons

Mitrella lunata

11.1

Modiolug demissus

Mva arenaria

Mytilus edulis

11.1

1.4

Nassgsarius sp.

11.8

Petrico
%hoigd%%ormis

Fam, Tellinidse

Tagelus divisus

Fam. Veneridae

Bivalve remains

Shell fragments

Littorina sp.

V CATEGORY:
Mollugca

Shapper

Striped
Bags

White
perch

Winter
f1lounder

Bittium alternatum

ZaH

Bittium sp.

8

Crepidula sp.

Gemma gemma

Haminoea solitaria

Laevicardium Martoni

Bivalve siphons

1.6

A Ll AT AW £

Mitrella lunata

=S o

Modiolus demigsus

Mva_ arenaria

Mytilus edulis

lODO

Naggarius sp.

Petricola
pholadiformis

Fam. Tellinidae

Tagelug divisus

P [ (=
nofoojro

Fam. Veneridae

Bivalve remains

ll8

Shell fragments

10,0

Littorina sp.

=
oN oy,

B0~
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VI Category:
CARIDEAN-SRRLRSS

Oyster
toad
fish

TABLE 2 (Cont'd) VI CATEGORY DECAPODA

Pin
fish ,

Silver
perch

Sapper

Spot

potted
hake

spotted

sea
,horse

Crangon septemgpiros

5.9

X

6.0

43.8

X

Palaemonetes
vulgaris

5.9

12.5

Palaemenetes welo

6.3

la monet
erme 1us

Palaemenetes 8D,

5:9

Caridean remains

20.0

BRACHYURAN { CRABS
Ovalipes ocellatus

Brachyuran remains

175

Callinectes sapidus

Fam., Xanthidae

1.6

Eurypanopeus
depregsgus

Neopanope
texanna sayi

6.3

Rhithropanopeus
harrigil

VI Category:
Decapoda
CARTDEAN SHRILIP

Red
hake

Striped
bass

Summer
1 ourger

Wedk
fish

Mau-~
tog

White
perch

Win-
dow
pane

Vinter
flanger

Crangon septemspingea

40.0

75.90

13,3 #Q.0

63.2

8.2

Pal%emoneies
garis

3.5

10.6

Palaemonetes pugio

2.4

?Ll.aemonetesv
intermediusg

1.8

Palaemonetes sp.

3.5

Caridean remalns

12.5

BRACHYURAN...N CRABS
Ovalipes ocellatus

Brachyvuran remaing

~3\3

Callinectes sapidus

12.5

(@3]

Fam, Xanthidae

W IONOY
L
(@)

Zurypanopeus
depressus__ ;

Neopanope
texanna savi

12.

23

133

O

Rhithropanopeus

12,

B

harrigii




TABLE 2(CONT'D): VI Category:
. ¢

0

VI Category:
Decapoda

P ‘llﬂ(y o
Anchovy

1lhe
c
Yummi-
torbhem
seannet

Black se
chog

silver-
bass

sidesg
)

fish

Blue-

wife
eel
Atl-ntic

J[::\.l S
A .
~meric

CARIDEAN SHRIMP
Crangon septem-~
apinoga 16,7
Palaemonetes
vulgaris 16,7 12,.5118,2
Palaemonetes
pugio
Palaemonetes
(intermedius)
Palaemonetesg sn. 1.
Caridean remains

50.0118.2 X 10,0

O
(@]
=
(@)

16.7

- BRACHYURAN . CRABS

Ovalipes ocellatus 12.5
Brachyvuran remains 11511 X
Callinectes sapidug 33.3 12,5
Fam, Xanthidae 11.113.0
Eurypanopeus

depregsus 12,5
Neopanope

texanhna sayvi 11.1 25.0

Rhithropanopeus
harris ii 11.1 12.5




TABLE @: Cont'd)s VII Category Zooplankton

ViIs Category: Atlanticptlantjpmerican|Atlartic Banded
Zooplankton men- [needle~ sand- Filver killi+4 Bay
Alewifé haden| fish lance| sides fish Jaachovy
Order Calanoida 33.3 1 20,0 80,0 143.3 80.6
Order Harpacticoida 7.1 7.5 43,6
Order Cyclopoida 3.2
8. Class Copepoda 22.2
S, Class Ostracoda 1.5 38,7
Order Cladocera 7ol 11.3
Order Cumacea [N 3.2
Class Turbellaria 24,2
Cirripedia nauplil 1.6
Gastropoda larva 33.9
Polychaete larva b, 8
Caridean larva 7.1 8,1l
Brachyuran larva 21. 4 14.5
Copepoda mauplil
Bivalve larva 1.6
Myvsidopsis bigelowi 1,5
Neomysis americana | 66,7 28,4 22.0
Mysid remains 6.0 4.8
«#Includes Order lysiflacea Brown L-gpine
VII Category: Black [Buebsck| Blue bull- Lrevalle stickle
7o0oplankton * heabass|Herrirgl  figh | head jock Cunner thack
Order Calanoida 1.00,0 55.1
Order Harpacticolida 20,0 X 40, 6
Order Cyclopoida
S, Clasgs Copepoda
S, Class Ostracoda 10,0 4,3
Order Cladocera
Order Cumacesa
Clasgss Turbellaria &3
Cirripedia nauplii .
Gastropoda larva
Polychaete larva 10.0
Caridean larva 20.0
Brachyuran larva 9.1 X
-Copepoda nauplii 2.9
Bivalve larva
Mysidopgis bhigelowl )
Neomveis americana | 12,5 | H0.0 9.1 X 13.0
Mveid remaing 20,0 1.4
*Includes Order Mysipacea
33~
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TABLE 2: Cont'd) VII Categorv: Zooplankton

VII Category
Zooplankton

Hog~
choker

NorthemiNorthern

pipef ish

Puffer

Mrthem
asennet

Qyster
toad~

Rain-
water
killi-
fish

sScup

Order Calanoida

25.0

X

fish

X

Order Harpacticoida

X

12-5

5.

9

X

Order Cyveclopoida

S. Class Copepoda

6«3

S. Clagsg Ogtracoda

Qrder Cladocera

Order Cumacea

Clags Turbellaria

18,8

Cirripedis rnauplii

Gaatropoda larva

Polychaeta larva

Caridean larva

6.3

Brachvuran larva

1205

Copepoda hauplii

Bivalve larva

Mysidopgis bigelowi

Neomysis americana

56.3

16.7

Mysid remaing

VII Category:
7Zooplankton

Silver
perch

Snapr

Spot

Spottel
Hake

Spotted
sea
horse

Summer
flourder

Tautos

Order Calanoida

21,0

25.0

6.7

Order Harnacticoids

371

Order Cyclopoida

S. Class Copepoda

S, Class Ostracoda

ho)

Order Cladocera

Order Cumacea

Class Turbellaria

Cirripedia nauplii

Gastropoda larva

Polychaete larva

=l folstiieio
ol oV ojoojoNoN &

Caridean larva

Brachvuran larva

Copenoda nauplii

Bivalve larva

Mysidopgis bigelowd

Neomyslis americana

40.0

—loo| -
oMl oy

31.3

Mvsid remains

pl-
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TABLE 2 (Cont'd): VII Category Zooplankton

VII Category:
Zooplankton

3 spind
stickle-
back

Tide

water
silver
gides

Wealk-
fish

White
perch

Jindow=
pane

Winter
flounder

Order Calanoida

6607

7.l

17.5

Order Harpacticoida

16.7

Order Cyclopoida

S. Class Conepoda

16.7

S, Clags Ostracoda

Order Cladocera

Ordexr Cumacea

Clags Turbellaria

RJURTTRR ON
COpI p0 es)

Cirripedia nhauplii

Gastropoda larva

Polychaete larva

Caridean larva

Brachvyuran larva

Copepoda nauplii

Bivalve larva

Mvsidopsls bigelowl

Neomysig americana

66.7

65.0

X

12.9

Myaid remaing

=35




TABLE 2 (Cont'd)

VIII Category:

Tngecta

VIII Category:
Insecta

Mlantic
needle~

Alewife fish

{ Avlantic

silver

sides on D2V

ﬁﬁahovy

Brown
Ru11hpad

Order Coleoplera

16.7

Order Diptera
(adult)

h2.9

3.0

Order Diptera
(larva)

Chironimidae larva

4,8

Chironimidae pupae

Qther larva

Order Acari

Adult Insect
remains

Winged antg

21 .4

Pam, Cicadellidae

nd ol
a8 x%

‘Order Plecoptera

VII Category:
Ingecta

Four-gpined
gtickleback

Spot

Tidewater
gilvergsideg

White
perch

Qrder Coleoptera

Order Diptera
(adult)

108

Order Diptera
(Larva)

3.2

Chironimidae
larva

ch!'

4.8

17.5

Chironimidae
pupae

35

Other larva

3.2

Order Acari

1.4

53

Adult Insect
remaing

5:3

1.8

Winged ants

Fam, Cicadellidae

Order Plecoptera

1.8

36~
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TABLE 2(Cont'd)

IX Categoryv:

Other

IX Category:
Other

Amer-
ican
eel

Atle~
ntic

mern -

haden

Atla-

ntic

needle
fish

Amer~

ican
gand

lance

Atla-

ntic
glver
gides

Banded
killi-

fish

Limulus polyvphemous

Pagurug longicarius

Molgula manhattenske

Clagss Hydrozoa

3-0

Phylum Brvozoa

S. Clags Cilirripedis

Clags Cegtoda

llll

Clags Nemotoda

11l.1

Order Actiniaria

Terregtrial seed
nods

Diatomg

10,0

11.1

(Englenoid)

Other algae

11.1

100. 0

KO fw

555

Fibroug plant
remaing

33.3

O Ol (O

11l.1

Unidentified eggs

7.1

Sediment

33.3

Unidentified
remains

11.1

20,0

IX Category:
Qther

Anchovy

sea

Black

bagss

Blue~
back
herring

Brown
bull

Cunner

Four
spined
sticklebeck
back

Limulus polyphemnous

head

Pagurug longicarpus

12.5

Molgula manattensis

Clags Hydrozoa

Phylum Brvozoa

S. Class Cilrripeds

Class Cestoda

Class Nematoda

10.1

Order Actiniaria

Tergestrial geed
pods

Diatomg

(Englenoid)

Other algae

10.0

8,7

Fibrous plant
remaing

10.0

5.8

Unidentified
egos

Sediment

4.3

Unidentified
remaing
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TABLE 2 (Cont'd)

IX Category:s

Other

IX Category:
Other

Golden
Shiner

Hog
choker

Mummni-
chog

Northern
pipefish

Northern
puffer

Limulus bolvphemous

Pagurus longicarpus

Molgula manhattensis

Class Hydrozoa

Phvlium Bryvozoa

S, Class Cirripedia

Clags Cegtoda

Class Nematoda

30.0

12.5

Order Actiniaria

Terrestrial seed
podsg

Diatons

(Englenoid)

Other algae

10.0

Fibrous plant
_remains

10,0

Unidentified eggs

Sediment

X

Unidentified
remains

X

X

10,0

6.3

IX Category:
Qther

Oyster
Toadfigh

Plane-
head
Filefish

Rain
water
hillifish

Sheeps~-
head
Minnow

Spot

Limulug polyphemous

Pagurus longicarpus

Molgula manhattensis

Clags Hydrozoa

11.3

Phvlium Bryozoa

S, Clagss Cirripedial

Clags Cegtoda

Clags Nematoda

47.1

54,8

Order Actiniaria

Terrestrial seed
nods

Digtoms

100.0

(Englenoid)

Other algae

100.0

1.6

Fibrous plant
remains

23.5

20,0

Sediment

40.0

12.9

Unidentified
remaing

11.8

3.2

~38~




TABLE 2 (Cont'd) - IX Category: Other

IX Categorys
Other

Spotted
Hake

Red
hake

Striped
mulledt

Summer

floundr

Tautog

Four=-
spined
stickle

back

Limulus polyphemous

Pagurus longicarpus

Molgula manhatiengis

Clags Hydrozoa

Phylum Bryozoa

12.5

ONONON
N~

S, Clags Cirripedial

Class Cesgtoda

Class Nematoda

18.8

12,

hJ1

Order Actiniaria

Terrestrial seed
nodg

Diatons

(Englenoid)

Other algae

16.7

Fibrous plant
remaing

12.5

37.5

20.0

Unidentified eggs

Sediment

13.3

Unidentified
remaing

20,0

T

IX Category:
Other

- water
ailver-

Tide

sides

Weak~
fish

White
mullet

White

Window
pane

Winter
flounder

Limulus polvphemous

perch

Pagurus longicarpus

Molgula
manhattengis

Class Hydrozoa

Phylium Bryozoa

Claga Cirripedi

D

Clags Cestoda

Clags Nematoda

Order Actiniaria

Terregtrial seed
pods

Diatoms

5:3

(Englenoid)

Other algae

15.8

Fibroug plant
remains

5-0

100.0

19.3

35.3

Unidentified eggs

Sediment

100.0

1.8

14.1

Unidentified
remains

5.0

5:3

5.9




TABLE 3
L SPECIES FOR_JULY '73 - JUNE '78

=

=

COLLECTION DATA BY FIS

Size of No., of No. of
Specimens Stomachs Empty HMonths Stations
Species (cm) Examined Stomachs‘__Collected Collected
Alewife Q=34 6 0 Jan. ,i.ar| T4,T724,
April.liay T15,GS1Y7
American eel 12-60 9 0 April, {78,T16,T23,
June, 57y 52
July
Atlantic '
menhaden 13-16 5 0 July )
Atlantic
needlefish 558 b 0 June, 52,833,586,
July 57
American
gandlance o4 - 11,5 5 0 ilovember| §5,T1
Atlantic v
silversides| 4-12 71 Uy Jan-July| T2,T4,T10,
le,TlE,
\ B23,T24, i
89,513,810
§20
Banded
killifish 3-8 0 0 Jan,Julv! $16,818
Bay anchovy 5-11. 67 5 lar-July |T2,T4,T7,T8
710,711,712
TL5,T23,T24
725,57,
Black
geabags 10-19 9 1 June~-Sept 473,79,T26
LoV, T14,T12,T8
Blueback
herring 7-10 10 0 Feb,ipr, {T25,T15,
May T12,G520
Bluefish 6=33 12 1 June,July T10,T26,
: 82,86’
Little Egg
Inlet
Brown -
bullhead 21-26 3 0 iav,sept. T15
Crevalle ~
jack L8 6 2 JUuly 57,516
Cunner by 1 Augugt 5
Foursgpine 3-6 73 by Jan-July [rG,T10,T11,
stickleback v 115,T716,T23
. ' 12, T4, T12,
page 40 SENSUACE T L
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Paze 2
TABLE 3 (Cont'd)

Size of No. of o, of
Specimeng| Stomachs Enpty tionths Stations
Species . (cm) Examined Stomachg| Collected Collected
Golden ghiner 15 0 AvZusT TL5
Hogchoker . =17 5 2 Apr. ,May,liov, | 715,T16
Lizzardfish 10 1 0 July 56
Mummichog L=10 13 3. LoV, , Jdan, S18,57,52
Naked eoby 5 1 0 June Th
Northern
pipefish 9«21 16 0 Lar.-July T13,72,TL2,52
m23, T4, 18,77
ilorthern
puffer 3 1 0 _July r10
Northern
gennet 10-13 6 0 July 56,52
Cyster 28 22 5 July,sSept,, 79,T8,TL3,
toadfish Cete 3 AT P14, 4,710,
June 82,5786
Pinfish 67 2 0 July 56
Planehead
filefigh 13 1 0 Cetober T
Rainwater
killifish J=l 3 1 Jan, ,June,Julvl 86,582,515
Redfin
pickerel 14-26 2 1 July,Sept, S16,T15
Red hake 13 1 0 June T12
Scup 14 1 0 Oct. 76
Sheepshead Jan., June 59,518,315,
minnow 3-5 6 1 lovermber 516,82
Silver
perch 5=12 5 o) Oct. 710,513
Snapper Ys 2 0. _June 52
Spot 3-18 62 0 July-0Oct., 716,513,T23
June T1k4,7T15,72,
110,39,57,
79,726,713,
$2,56,816,
GS18,T1,T28
Spotted hake 5-19 16 0 April-June T™h,T12,T2,
18,T10,52
Spotted
geahorse 8 1 0 June T10
Striped 71,6817,
bass L3, 5604 12 2 Nov,Jan,ilay |T23

L1y -
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Page 3
TABLE 3 (Cont'd)
Size of No. of No, of f
Specimeng Stomachs Empty Lionths Stations
Species (cm) Examined Stomachs | Collected Collected
Striped
killifish 511 4 3 July,Jan, S1,582
Striped
nullet 11-16 5 1 Oct., Jan. 36,39
Summer
flounder 8-36 9 1 June-Cct. T9,T24,
T25,T11,
77,710
Tautog 6-32 15 0 Sept.~Dec., T2,T14,
April,June T26,S13,
56,T12),
75,78, T4
Threespine 513,59,
stickleback 3-7 6 0 Jan-iiar. T11,T23,
: T2k
Tidewater
silversides 5~6 23 L July, Feb., 518,510,
April T15,118
Weakfish 5-17 20 0 Aug.~0ct. 713,723,
725,T18,
T14,T26,
76,715
White
mullet 12-14 4 5 0 July 57,816
White perch 7-36 58 1 Aug. -Feb, T15,T16,
Abr.,, May 717,718
78,517,
GS17,G520
G313
Window pahe 15-34 3 0 Aug, ,3ept, T1,T14,75
Winter
flounder 6-32 85 2 July-June T9,816,T1
T™%,T5,T2,
T10,T11,
712,77,
T23,T716,
T14,T13,
76,725




FOOD ITEMS BY AREA: FISH

%0 = Percent Occurrence
%I = Percent Importance(See Text)

TABLE L4

Inlet

Bay

Mill Cree

Lagoon

Fish

i#

70

7L

#

%0

#1%0

#

%0

%1

%0

%1

Apeltes
quadracus

1.8

0.5

0.5

Ammodytes
americanus

23

sl

Anchoa
mitchilli

1 n.81.8

O.L“ O.L" 5

1.4

0.9

Brevoortia
tyrannua

0.5

Bairdiella
chrysura

0.4 1 0.4

Gobiosoma
bogci

oll‘!' l

Fundulus sp.

OO
W

0.5

[ &)
Han

0.5

(Etropus
microgtomus)

2_ 1.8

Menidia
menidia

Menidia sp.

0.9 | 0.4

Prionotus sp

0.5

Leiostomus
xanthurus

.4 10.4 7

0.9

0,9

Strongylura
Maring

0.9 10.9

Syngnathus
fugus

Urophycis sp.

1 L8R.8

Figh
rema.ins

17

&93.6

522

1.9

Fish eggs

5

1.8 1% 3

= W)
O

20

n525

Total fish #

¥ FPish eggs exc

5

.uded

28,6

firom

221 .

numt

35

er T

7.6

24




FOOD ITEMS

TABLE 4 (Cont'd)

BY AREA:

ANNELIDA

[izll -

: : inlet . Bay ., . Creek Creek | Lagoon
Phylum Annelida 276 07T i g Tt S0 T L W BT | 190 %%
Class ! )

0ligochaeta 24 [0.% | 0.4 138 L LAy 12k
Fam, Aphrod-

itidae 1 (0.4

Clymenella

torquata 5 .31 0.41110.5

Glycera amer-

icana 2 13.613.6 [14109) 0.4
Glyvcera sp. 1 | 0.4 1 10.5
Lumbrineris

S:Do 2 OQL!'

Fam. Lumbrine-

reidae 110.5

Fam.

Capitellidae (2181 7.117.1 114 12,71 1.3

Pam., Terebell- )

idae 1 1041 0.4 L
Terebellides

SD. 5 .10.9
Pista palmata s 6.5 4.9l 6.0 0.5
Fam. |

Polvnoidae Lo11,8 1 j0.4
Fam, Phyll- '

odocidae 1 |C.L
Phyllodoce sp. ‘8 0,9
Phyllodoce

maculata 6 L.8lo.4
Fam.Syllidae 1 0.4
Sabella

microphthalma 1 |04 110.5
Nephrvs. Sp. 210.5 ‘
Nereia Q‘P ?LL -]?‘E;‘.] [} Pl 198 O.C ? Oa9 Ooo C; 24 2 005 l 2-1‘!“
Mereisg succinea 110.5
Fan,Spionidae 1 Jok
Polydora, sn. 8T 122 B12.610.51 6 10,5
Polyvdora liszni sl 136 2210,5
Scolecolepides

viridis ! g . e 140 10,51 0. 9
Maldanopsis a1 2 fo.khzlo.9]0
Posyshacte yr | 7,20 3.6 se oo [3.6 0l 6.2 L e hsslc.ol 1 b
Total poly- .

OhaseRotY 252 1611327 |13k 03 y3lesol 2o 0




£-23

Order Amphipoda

N

;MC£gek%T

(Cont'qd)
%aégon%T

Ampelisca sp

1L

133

Ampeligca abdita

57 B

Yy 7

Anpelisca vadorum

115

O ©
I A0 WO

14

Ampelisca verilli

7

(Batea
catharinensis)

b

Cagco bigelowl

Cerapus tubularis

Corophium sSD.

KO d

g 303

1.6

Corophium
(tuberculatum)

Cymadusa compta

L8

o
i_,:—‘

A
ON DN

2e

lll

Erichthonius
bragiliensis

Erichthonius
rubricornis

Frichthonius gp.

3-6

S o

Rt

LSy

Gammarus faciatus

IS
3o

0.5

Gammarus
mucronatus

Gammarus sh.

N

olo
Lol
oo

ol

Tembos Sh.

1.8

Leprocheirus
pinguis

Leptocheirus
plunulogus

1.8

27

Leptochelirus sp.

Fam,
Lysianassidae

ElasmoPus
laevis

3-6

Fam, Hyalidae

Marinogammarus ShD.

OO

- -

Microdeutopus Sh.

L

l—l
NI

o

NO -{:-’V,:-\JJ

Iiicrodeutopus
(gryllotalna)

=

L

o o

Iicroprotopus
ranei

Crchegtia platensis

Monoculodes 8nD.

Melita sp.

Maera danae

Fam, FPhotidae

e

CoioN

0. 5

Fam. Stenothoidae

Parametopella cyus

0. 5

Stenothoe minuta

)
=

Fam, Talitridae

Unciola 8p.

() {ew)

0. 5

S.0,.Gammaridea
remaing

NO

10,7

QY

1.1

%

1.6, 7

Order Caprellides

ltsl
A W SVTIAVE g

o =

—iee

0.5

Fammarus (diaberi)

L 0.5

Corophium(Lacustre)

hY :):5

Total Amphipoda

Lok

{ 87

95
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TABLE 4 Cont'd. - FOOD ITENMS BY AREA: ISOPODA & TANAIDACEA

Urders, [sopoda
& Tanaidacga Inlet Bay Creek

F 70 |41 | # %0

Mill
Creek
L NF0 BT # %0 | %1 |# %0 |%I

Lagoon

N
=

Cyathura
polita 24 14,9 512, 41045131 [ 6.6l 4.4
Cirolana sp. 1 10,5
Edotea
triloba 6113 3L 4 11 11,1
Erichsonella
SD 2 104
Erichsonella '
attenuata 3 1045 3 11,1
Erichsonella
filiformisg 17 loMAjodr] 11 0.510.5 ~
Idotea sp. 1 |04 1]0.5 1 10.5
Idotea
balthica 1518.9 17 12,7 18 2. 410.513812.2]1.6
Idotea :
phosphorea | 6 1L.30.411 10.5
Idotea
(metallica) 110.5
Lepotochelia —
savignyi 1 10.5
Tanais
cavolini 11 10,5 17212.2
Isopoda
remains 3 .3

15 66 | 0.9 34 1.4{158 6,0]0 0




Ui

ol luska

Inlet
%0__{%1

e

TABLE 4 (Cont'd.)
FOOD ITEMS BY AREA: MOLLUSKA

oL

Ny
i

greelk
|40

LI

1111
) Creel
%1

S
e

Y

Bittium
alternatum

1.8

Bittium gp.

Crepidula sp.

11

0.5

Gemma £emma

OO IO

AUINO A

Haminoea
golitaria

1,8

Laevicardium
mortini

Bivalve
gsiphong

23.6

2.l

1.4

Mitrella
lunata

0.5

Modiolus
demigsus

Mya arenaria

tiytilus
edulis

0.4

0.5

Nagsarius sp.

0.9

0.2

0.5

Petricola
pholadiformisg

O.h

0.4

Fam.,
tellinidae

Tagelus
divigug

Fam., Veneridae

0.4

26

0.5

Bivalve
remnaing

\O

-y .

0.5

11} 0.5

Shell
fragments

Littorina
9P

.QS

Total
Molluska

10

co

29¢

|

207

2.8

1.1




TABLE 4 3 food items by area: Decapoda

Caridean
shrimp

Inlet

Creek

Mill
Creek

%0

% I.

%1

it

%0 1% 1

- %0

%I

Crangon

septemspincal86

232

14,3

3.6

7

13.310,0

36

LI’IL“

2+2

Palasemonetes
vulgaris

ll8

1.3

7k

3.312.8

36

196

0.5

Palaemonetes
pugio

1.3

1.8

OGLI'

0K

0.5

Palaecomonetes
(intermediug)

0.5

Palaemonetes
S

3.6

1.3

0.4

0.9

Caridean
remains

11

1.8|

0.4

Ok

0..510.5

Total
Caridea

159

17.9

83

155

133

75

244

Brachyuran
crabsg

Ovalipes
ocellatusg

3.6

63

rachyuran
remaing

1,8

0.9

0.k

0.5 @aS

1.1

Callinectes
gsapidus

36

1.910,9

3:3

1.6

Fam,
Xanthidae

(@)W AV I el O 11

3.6

1.8

21

2.7

1.8

1.6

1.1

Eurypanopeus
depregsus

13

045

Neopanope
texanna sayi

19

2l

0.9

0.90.9

1.6

1.6

Rhithropanopeus

harrigii

17

1.3

O‘L"

0,910.5

W = S WURE N W)

1.1

0.5

Total
Brachyuran

15

5.4

67

16

21

k.9
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TABLE 4 FOOD ITEMS BY AREA: INSECTA (Cont'd,)

S

Ingecta

Inlet

Creck

AT
Creek

Lagoon

AL
I

%0

%1

%L |# | %0

AT

I

if

%0

%1

%0

%1

Order
Coleoptera

l 005

Order Diptera
(adult)

3ol

Order Dipteran
}arva

1sl

Nog:dip~
teran larva

Order Acari

- s

Adult insect
remaing

o iRlo
S =

Winged ants

L.3

1.3

05

25 10.5

0.5

Chironimidae
prupae

Fam, Cicadell~
idae

Order Plec-
opters

0.5

0.5

Total
Insecta

=

1.8

65

{0.4 {28

-5Q~

0.5

37

R




TABLE 4 _ FOOD_ITEMS BY AREA: OTHER (Cont'd.)

3 B .\ 3
Other Inlet Bay Creek Cgéék Lagoon

FIAO[#T [# 7041 | # (70 | At] 7] %0 | %L | # [#0[AT

Limulus
polyphemous [3 {1.8
Pagurus
longicarpus {1 {1.8
Molgula
manhattensis 1 104
Class
Hydrozoa 3.6 36 ] 04 ~= 12,4 -=-P,2
Phylum
Brvozoa 0.9
S, Class
Cirrinedin 0.4 -
(Euglenoid) . 125
Class '
Cegstoda - 1
Clags Nematodald202,5(1,8 186 6.710.4 1871 1
Order
Actiniaria 1 11.8 :
Sediment 10,711, 8 6,310,411 == 152 10,9 [-~ 13,8 9,5]2.4
Terrestrial
geed pods - 2 0,5 1612 4
Algae (other) _
than diatoms) 5411,8 P, 210,9 |== P,8 == 19,3 12.7
Diatoms DQL" e O 09 iy 2-2 Oa 5
Fibrous plant
remaing G 911.. 8 0e9 == A4, 212,4 |-~ 113,110,5 5124
Unidentified
egas 11 0.5
Unidentified _
rel‘ﬂains .Ll’ l.8 0.9 009 . - 208 109 - 2.7 lnl ~'!’.:8 L”n8'

ol AOkn

O Olo

480PR, 2 13195

AL

20:21214
e

Total Other £3 8.9 187 L.,0 1000 5,2 W80 Lb,9129 31,0

=t
3
Eay

L BLES THROUGH

=
Q

TALS] FOI

Sample gize 6 P17 201 172 39
No empty
stomachs 2 13 18 11 6




TABLE 5
COLLECTION DATA FOR TIDAL POOL STATION 58
Sampling Dates 8/30/73 10/12/73 1/23/74. 5/22 /74
Salinity ppts 25,44 30.32 15,81 29.78
D.0., mg/1: 6,86 6,04 5.00 10,00
Temp °C: 33,0 17,0 6.5 ———
Sample size 7 | 29 38 13
Mummichog 37 11 14 1
Sheepshead minnow 2 18 12 10 ;
Tidewater i
gilversides 2 0 8 0
Rginwater
killifish 6 0 L 2
Empty 1 0 8 0
Stomach
analysis 46 29 30 13

...52-.
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TABLE G
STCLACHE CONTEDT ANALYST

T7DF, POCL, SULL

Current Item

Eummichog\

Q\
[

Algae other
than dino or
diatoms

Dinoflacelates

-

Diatoms

Chironimidae
larva

Fibrous plant
remains

Cladocera

Gammarid re.

DN
=il o

Harpaticoid
conenaods

™

Gagtropod
larva

Calanoid
copenods

I~

&

Cycloid
_scales

D

Ogtracoda,

= =

DY

Adult lnsgect
remaing

H L\)
loe]

2L

Mematodes

[1C0,




TABLE 6 (Cortd) STOHACH CONTENT ANALYSIS BY SPECIES
TIDE POOL ~ FALL '73

Ea

[iummichog - Sheenghead Total

Content Item ﬁ(g%C) fI | %I £.0 | %0 | £I |%T £0| 7#0{ £1 | %I

Algae other than
listed 7 163,616 s, 61 17 ohMi13 (72,2 |24 12,6119 165,5

Dinoflazelates 6 #5102 118,213 116711 15,619 1.013 110.3
Diatons o 1818 18 100,12 N1.1] 27193112 6.9
Chironimidae larva |3 127312 18,2 3 11031 2 6,9
Fibrous plant ‘

remains 7 1636 18 {100,{2 _j{it.1i 7 124di2 6.9
Copepod~

nondiscrint 2 11811 19.1 2 16911 3,4
Gammarid remailns 1 5.6 1 3.8
Harpacticoid '

copecods 3R7.3 2 QL1 5 L7.2
Gastropos larva 119.1 1 3.4

Calanoid copenods 1 119,1 1 3.4 -
Cycloid scales 2 118.2 2 16,9
Chironimidae pupa | 2 118.2 2 69
Nematoda 2 fil.1 2 16.9
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TABLE 6 (CONT'D,)

STOMACH CONTENT ANALYSIS BY SPECIES
TIDE PQOL = WINTER '74 .

Mummichog

i Sheepshead

Tidewater

o 1 81lversides § Total
Current Item £.0% 0l (%1 |f ol LI1%T |£.0] %0 |fT | %I f.O%O) T %I
Algae other
than dino. or
diatoms 11 184 4 1308 8 8891 5 556 5 @511 (12,5 24 180,00 10 333
Dinoflagelates| 6 462 2 12221 1 1111 8126711 13.3
Diatoms 10 17,9 9 3 13331 2 [25.0 1963313 110.0
Chironimidae
larva 713.8 4 130,8 7123314 (13,3
Copepoda-
nondescript 1 177 212501 2 125,01 3 110,01 2 6.7
Gammarid
remaing 1 7711177 4113310 13.3
Harpacticoid
copepods L 13081 1 7.7 6 17501 5 162510 3331 6 120.0
Calanoid
copebods 1 7.7 1 B.31
Nematodes 2 154 2 6.7
Gammarus
macronatus 2 Dsii2 |15.4 2 6.71 216.7
Hydroid re. 2 D54 2 6.7
Polycheate re.|2 5411 V77 2 6,711 13.3
Nematoda
92 9

i
i
Wn

i
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IABLE 6 (CONT'D)
STOMACH CONTENT ANALYSIS DY SPECIES
TIDE POOL SPRING - 1974

. Rainwater
Mummichog Sheepshead Killifish. | Total
Content item £Cf %0 |£I| %I £O] %0 |fI| %I |FO] %0 |IfI] %I IFO1%0 |fI} %41
Algae other tlan
dino or diatoms | 1jiCQ.. 1L01LQ0., { 51%0.01150,0 1212,315138,5
dinoflagelates | 1(3100, 2100,0{1110.91 [%0.0 1184,8117,7
Diatoms 11100 101100 , 11| 8.6
Chironimidae ‘
larva 1 1100, 1110, 0 2000, 111 50,14 130,81 117.7
Fibrous Plant
remains 6160.0 6 16,2
Copepoda
nondescript 2120,01111Q0 1541 117.7
Harpacticoid
copepods L14o,.0f 1LiL1QD L 130,81 117.7
Calanoid
copepods 1 100, 2120,00 1110011 {50, 4 130,811 17.7
Gammarus
mucronatus 10100, 1100, 2.11¢0, {1 |50, {3 | 3.1]21154 B
Hydroid re. 3130, 0 3 123. 1
Copepod
nauplii Lo 01 1110.0 L4130, 8117.7 ;
Nematoda 1 1100, 1 177
1601 =
-56} |




TABLE 7

STOMACH CCNTENT ANALYSIS
FOR TIDE PCOL BY SPECIES
I SEASCONS CONBINED

Species

¥Mummichog

Sheepshead
liinnow

Tidewater
Silversides

)

Rainwater

Killifish

Sample Slze

61

39

10

3

Comtbent Item

%0 %1

%0

%0

7T

Algae except dia
and dino

89.715%90

0.0 110.0

Dinoflagelates

41,0 1128

12.5
50.0

Diatoms

.9 112,83

2.0

Chironimidae
larvae

2.6

100,

750

Fibrous plant
remains

61,5 151

Cladocersa

20,0 120,0

Copepoda
nondegcriot

‘156

5.1 12,6

20, .0

20.0

Gammarid
remaing

1.6

2.6

25.0 1. 12,5

Harpaticoid
conenods

1.6

lgoz"’

0.0 150.0

62,5

Gastropod
larva

Calanoid
copepods

Sek

10,

12.5

Cveclolid scales

Chironimidae pum

Ogtracoda

Adult insect
remains

1.6

10,

Nematodes

10.3

Gammarus
nucronatus

L9

25.0112.5

Hvdroid remains

~J

Polycheate
remaing

1.6

Copepod
nauntii

10.3

2.6
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STOMACH CONTENT ANALYSIS FOR TIDE POOL BY SEASONS
ALL SPECIES COMBINED

Seasons

Summer

Fall

Winter

Spring

Sample Size

29

Content Item

b6

%1

41

Algae except dia.&
dino

10,9

65.5

33.3

Dinoflagelates

10, 2
82,673

10.3

3.3

QOO
Lo

.5
7

Diatoms

b5.7

10.0

O\ JONAL

o]
=

Chironimidae
larva

26,1113.0

13.3

(e
C

)

7.7

Fibrous plant
remaing -

6.5 2.2

-
(@)
D

Cladocera

4,3l 4.3

Copepoda~
nondescrint

3.410,0

7.7

Gammarid remaing

6,5 2.2

Harpacticold
copepods

28.3

727

Gagtropod larva

Calanoid copepods

8,7

7.7

Cycloid gcales

)

Chironimidae pupa

Ostracoda

15.2

Adult insect
remaing

8n7 2.2

Mematodeg

0.5

Gammarus
mucronatusg

6.7

15,4

Hydroid remains

Polycheate remalns

Copepod nauplii

58~

77

| —
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Hydroid remains -

Cycloid scales -

Chironimidae pupa -~

TABLE 9
RANK IN IMPCRTANCE OF FOOD ITEMS IN TIDAL POOL (S8)
Content Item %_Importance % Qccurrence
Dinoflagelates 33.1 59,9
Algae other than diatoms or
dino, 29.7 55.1
Chironimidae larva 11.0 22,0
Harpacticoid copepods 5.9 2741
Diatoms L,2 78,0
Copepods~-nondescript 3.4 5¢9
Gammarus mucronatus 3.4 h,2
Fibrous plant remains 2.5 13.6
Gammarus Sp. remains 1.7 6.8
Cladocera 1.7 1.7
Calanoid copepods 0.8 7.6
Adult insect remains 0.8 3.4
Copepad nauplii 0.8 3.4
Polycheate remalins 0.8 1.7 -
Ostracoda -= 5.9
Nematodes - 5.1
4,2
3.h
1.7
0.8

Gastropod larva -

— g S PO o B At At A e KO8 U e M Mo A8 AW UM e GET U Pmp G Y $UB SNo BU (é WS SuY BN Jom PVR b GRE Su SuE G D S SRR A St SF U T SO8 O IO SAS S6S Sus e UUR S MW BON Wl G B3 MSe 6 W Sue e m

RANK OF FOOD GROUPS BY IMPORTANCE
All algae 67.0
Insects 11.38
Copepods 10.9

Amphipods 5.1 ‘ |

Detritus 2.5

..59..
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TABLE 10
LIST OF STATIONS

Category Stations Included Location Map
Inlet Stations Ti%, 81, T14, Fig. 1
T5, 85 Fig. 5
Bay Stations s2, T2, T28, Pig. 1
712, T1l, T3,33, Fig. i
7, Th, Fig. .
T6 , Fig. 5
Creek Stations s6, T13, 87, T26, Pig. 1
725, T2k, S13, T9, Fig. 2
Gs13, T23, . Fig. 2
T27 Fig., 4
Mill Creek Stations T8, $18, T16, Tl5 Fig, 2 & Fig. 3
s16, s1s, Ti7, T18, S17 Fig. 3
GS17 Fig. 3
Lagoon Stations $9,520,819,310,GS20 Fig. 3
Tidal Pool Station S8 Fig. 2

# Prefix T denotes trawl stations
Prefix S denotes seine stations
Prefix GS denotes gill net stations
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MYERS POND

| BEACH
\  HAVEN

MUD COVE

LITTLE EGG HARBOR

OYSTER POINT

~# POPULAR POINT

MANSHAWKIN
- BAY

78




Avd

17OSNYYE

°%

INIOd NivW

VA4

AVE  NIMMVHYNYW

GNVYTISI HOVEE ONOT




/‘/.G' 5

yIst WY0

D%
[}

1HaiN

ey







