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ABSTRACT

Juveniles of 17 fish species were caught by bottom trawl in
of fshore waters from Cape Hatteras, North Carolina, to Nova Scotia
during 1973 through 1976. Relatively few prey species or prey groups
accounted for a large portion of the food of juveniles compared to the
food of adults of the same species. The smallest fishes sampled had fed
mostly on copepods, amphipods, mysids, cuphausiids, chaetognaths, and
decapod shrimps. When approximately one-year old, most fish fed on a
more diverse assortment of organisms of relatively larger size such as
decapods, polychaetes, fishes, and echinoderms. Stomachs of the smaller
fish contained proportionately more food in terms of percentage body
weight than the larger fish.

Catches of most species were greatest in either shoal regions or
areas close to shore, However, some species tended to concentrate
around the 10@-m depth contour. Also noted were inshore-offshore and
north-south differences in distribution depending on season.
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INTRODUCTION

‘'The first year of a fish's life is a critical period,
Environmental conditions, available food, and predation are believed to
be the principal factors which determine if a fish will survive to
age-one, One current hypothesis is that recruitment variability is
determined in the juvenile life stage and that prerecruit mortality is
likely controlled more by predation than any other factor (Sissenwine
1984) . Consequently, knowledge of where juvenile fish are located and
their principal prey will 1lead to a better understanding of their
behavior and factors which may affect their survival.

The food and distribution of many nortnwest Atlantic fish species
is well documented: (Bigelow and Schroeder 1953, Edwards and Bowman 1979,
Grosslein and Azarovitz 1982, Bowman and Michaels 1984). However, most
of this information is for the adult stage. Juvenile fish food as well
as behavior and habitat are known to differ from adults (Arntz 1974,
Bowman 198la, 198lb, Steiner et al. 1982, Luczkovich and 0Olla 1983).
Changes in preferred prey. and degree of association with the bottom as
fish grow have' been adéquatelyfdeébribed for species such as haddock
(Melanogrammus aeglefinus), Atlantic cod (Gadus morhua), and winter
flounder (Pseudopleuronectes americanus) (Graham 1956, Pearcy 1962,
Bowman 198la) . However, comprehensive data on specific prey organisas
and areas of juvenile fish concentrations are lacking for most species.
Conseguently, the objective of this study was to describe the prey,
distribution and relative abundance of the juveniles of 17 species of
commercial and or blologlcal importance in the study area a(Table 1) .
Juveniles were classified as fish approximately one year old or younger
for the purpose of this study. ‘

This work is a component of the Marine Monitoring, Assessment, and
Prediction Program (MARMAP) of the ©National Oceanic and Atmospheric

Administration.
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METHODS

Data on 17 species were gathered during eight Northeast Fisheries
Center (NEFC) bottom trawl surveys conducted in the spring (March-May)
and autumn (September-November) of the vyears 1973-1976, The area
surveyed included continental shelf waters (27-366 m, bottom water
depth) from Cape Hatteras, North Carolina, to Nova Scotia (Fig. 1).
The number of each species collected, approximate length at age-one,
geographic areas sampled, and general distribution (based on the results
presented herein) are given in Table 1. The surveys are based on a
stratified random design and the strata sampled <constitute different
depth zones within various geographic areas of the northwest Atlantic.
A modified No. 41 Yankee trawl was used during spring surveys, and a
No. 36 Yankee during autumn cruises (both trawls were outfitted with
rollers and the cod end and upper belly were lined with 13 mm mesh
netting to retain smaller fish). Fishing continued over 24 h and all
tows were 3¢ min in duration at a vessel speed of 3.5 kn in the
direction of the next station. A study by Sissenwine and Bowman (1978)
established a No. 41 Yankee generally catches larger quantities of fish
than a No. 36 Yankee trawl. No adjustment has been made to the catch
data to account for the potential difference 1in catchability of
juveniles between the two types of trawls. Further information on
survey methods may be found in Grosslein and Azarovitz (1982).

Stomach content data

During each <cruise technicians were instructed to sample 54
juveniles of a selected subset (Table 1) of the 17 species from each
geographic area (Fig. 1l). Generally no wmore than 18 fish of each
species were taken at any one station, and usually samples of a given
species were not taken at two consecutive stations in order to spread
the spatial distribution of collections. All species present in each
area could not be collected because of limited manpower. The maximum
length of each species to be sampled was based on the approximate length
at age-one reported in Bigelow and Schroeder 1953, NEFC 1lab data, and
Barans 1972. Fish were preserved whole in 3.7 percent formaldehyde
(vol) .

In the laboratory fish stomachs were excised and their contents
emptied onto a #.25 mm mesh opening screen sieve to permit rinsing with
tap water to remove the formaldehyde. Stomach contents were sorted,
identified, , counted, and weighed (wet weight to nearest 0@.0061 g) with a
Mettler P1l63 Dbalance (sensitivity of 1 mg). A stomach was considered
empty when no food items could be identified and the material in the

stomach weighed less than 7.601 g.

Reference to trade names does not imply endorsement by the National
Marine Fisheries Service.
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For convenience, in Tables 2-18 all stomach content data were
summarized according to five cm fish length intervals (e.g., 1-5 , 6-18,
11-15 cm, etc.). Generally, the upper 1limit of the largest length
category seen in a particular table is about the maximum length attained
(plus or minus three £m) by that species at age-one. Exceptions are
scup, Acadian redfish, longhorn sculpin and fourspot flounder. In the
case of scup, length at age-one is about 11 cm (11-15 om category is
given in Table 11). Acadian redfish are about six cm at the end of their
first year of life. However, since no redfisn 1less than 11 ocm were
sampled, the stomach contents of 11-15 cm fish (two of which were
sampled) are presented (Table 13). Longhorn sculpin grow to about six
cm by age-one, the stomach contents of 6-10 cmn fish are given in Table
14, Fourspot flounder are approximately 12 cm long when one year old.
Since no fourspot 6-15 cm long were sampled, only the stomach content
data for the single five cm fish sampled are presented (Table 15).

Importance of prey is based on weight, and the percentage of the
total weight of all stomach contents made up by the particular prey is
given in the tables and text. Percentages in brackets signify totals
for major prey categories (generally phylum or class), and percentages
in parentheses are the next lower taxonomic category subtotals (usually
order) within the major prey categories. At the bottom of the tables
are given the number of fish examined, number of empty stomachs, mean
stomach content weight (g), mean fish length (fork length, FL, or total
length, TL, in cm), mean fish weight (g), and percentage body weight of
stomach contents (%$BW) . Mean fish weights were calculated from mean
fish lengths using length-weight equations for each species given in
Bowman and Michaels 1984.

Catch data

Cumulative distribution plots (Figs 2-10) of catches were made for
juveniles of each species using lengths corresponding to those selected
for stomach content analysis (Table 1). Catch data (no./tow) were
retrieved from computer files at the NEFC for little skate, Atlantic
cod, haddock, silver hake, pollock, red hake, spotted hake, white hake,
and yellowtail flounder up to and including 20 cm in length (either FL
or TL depending on species). The maximun length retrieved for ocean
pout, scup, and butterfish was 15 cm. Acadian redfish, longhorn sculpin,
fourspot flounder, witch flounder, and American plaice retrieved were <
11 cm. The data were summarized by separately plotting spring and
autumn catches according to location and number caught per tow (e.g.,
1-10, 16-100, 1006-500, 500-1000, and 1000 or greater per tow, each being
represented by a different size solid circle in Figs. 2-10).

Acadian redfish is the approved common name for Sebastes fasciatus
(Robins et al. 1986).
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RESULTS

Little skate, Raja erinacea

A total of 168 little skate up to 28 cm TL were sampled in Southern
New England and on Georges Bank for stomach content examination (Table
2) . Crustaceans such as amphipods, cumaceans, and decapods were the
predominant prey of all skate sampled (>60% by weight of the total
stomach contents of fish in each length category). The stomachs of 6-10
cm fish contained mostly amphipods (29%, and principally unidentified
Gammaridae, 16%, and Monoculodes sp., 13%), cumaceans (23%), and
decapods (5%, and almost all Crangon septemspinosa). A large portion of
the stomach contents of these small little skate was unidentified animal
remains (36%). Skates 11-15 cm preyed intensively on amphipods (38%)
and decapods (24%). The most notable amphipods were Unciola irrorata
(16%) , Oedicerotidae (8%), Gammaridae (6%), and Leptocheirus pinguis
(4%) . Two species of decapods were identified, = namely . Crangon
septemspinosa (14%) and Dichelopandalus leptocerus (2%). Cumaceans
accounted for 4% of the stomach contents and most were identified as
Ley zocuma minor ~(3%). The largest 1little skate (16-20 cm) also fed
mostly on amphipods (39%) and decapods (33%). Among the amphipods,
Unciola irrorata (14%), Gammaridae (6%), Ampeliscidae (5%), Monoculodes
intermedius and Ericthonius rubricornis (both 3%) were the most notable.
Crangon septemspinosa (30%) was the only decapod (33%) of consequence.
Polychaetes made up 5% of the food of the 16-20 cm skate.

Overall, the largest quantities of Jjuvenile 1little skate were
caught during spring (Fig. 2). The largest catches were in Southern
New England (primarily off Long Island, N.Y.) with lesser amounts being
obtained in the Middle Atlantic and on Georges Bank. In autumn the
largest concentration was located on southern Georges Bank; only sparse
catches were obtained in all other areas.

Atlantic cod, Gadus morhua

One hundred and eighty-two Atlantic cod wup  to 280 ocm FL were
obtained from Georges Bank, the Gulf of Maine, and Western Nova Scotia
for stomach content analysis (Table 3). Various types of crustaceans
(e.g., copepods, mysids, euphausiids, amphipods, and decapods) dominated
the diet of juvenile cod. Only 13 cod 1-5 cm long were sampled. The
only food identified in their stomachs was unclassified copepods (6%).
Guts of cod 6-10 cm contained decapods (52%, and mainly Dichelopandalus
leptocerus, 40%), mysids (17%, of which 11% was Mysis mixta), amphipods
(8%, and half were caprellids), and 6% fish (mostly fish eggs, 4%).
Fish 11-15 cm ate amphipods (25%) such as Unciola irrorata (10%),
Rhachotropis aculeata (5%), and caprellids (3%). Euphausiids (19%, and
almost totally Meganyctiphanes norvegica, 17%), copepods (12%), and
decapods (l18%) such as Dichelopandalus leptocerus (4%) and crangonid
shrimps (2%) were also of dietary importance. Fish accounted for 6% of
their diet and was mostly identifed as fish eggs (3%). Foocd of the
largest cod (16-20 cm) sampled was primarily decapods (43%, and mostly
Crangon sp., 16%, Dichelopandalus leptocerus, 9%, and hermit crabs, 3%).
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Other crustaceans such as euphausiids (13%) and amphipods (1€%) were
also identified in their diet. Sand and rock accounted for 5% of their
stomach contents.

The greatest numbers of juvenile cod were obtained in autumn at the
vicinity of Stellwagon Bank, the Great South Channel, and on or near

various banks off Nova Scotia (e.g., Browns Bank) (Fig. 2). Small
catches also occurred just west of the Northeast Peak of Georges Bank.
In spring catches were largest off southeastern Nova Scotia. Sparse

numbers were caught along the 108 m contour of the Gulf of Maine and
Georges Bank (near the Northeast Peak).

Haddock, Melanogrammus aeglefinus

Three hundred and twenty-seven haddock up to 28 cm FL were sampled
from Georges Bank, the Gulf of Maine, and Western Nova Scotia (Table 4).
The stomachs of haddock 6-10 cm 1long contained large quantities of
euphausiids (62%) along with some polychaetes (9%) and amphipods (7%).
The prey listing for haddock 11-15 cm FL was extensive. Various
species, genera, and families of amphipods and polychaetes accounted for
about one-half of the number of identified prey of all length
categories, Euphausiids (20%, with 9% identified as Meganyctiphanes
norvegica) were the single most important prey by weight. Among the
amphipods (16%), Unciola irrorata (5%) and Leptocheirus pinguis (2%)
were the largest contributors. Decapods (16%) such as Pagurus pubescens
(2%) and pandalid shrimps (3%) were also taken as food. Polychaetes
accounted for 19% of the diet with Nephtyidae (3%) and Sabellidae (2%)
being most = notable. The food of haddock 16-20 cm FL was a mixture of
amphipods (22%, and mostly Unciola irrorata, 9%, Gammaridae, 4%, and

Leptocheirus pinguis, 2%), decapods (21%, with 5% identified as
Dichelopandalus leptocerus, 4% hermit crabs, and 8% unidentified
shrimps), and polychaetes (12%, and most unidentified). Echinoderms

(8%, and mainly Ophiura sarsi, 6%) were also of some importance as a
food, :

During spring large numbers of Jjuvenile haddock were caught in
waters off southern ©Nova Scotia (Fig. 3). Smaller guantities were
obtained along the 100 m depth contour of the Gulf of Maine. In autumn
they were caught almost along the entire perimeter of Georges Bank (just
inside the 10¢ m contour), in the western portion of the Gulf of Maine,
and on most of the Scotian Shelf.

Silver hake, Merluccius bilinearis

A total of 1293 silver hake up to 26 om FL was sampled 1in the
Middle Atlantic, Southern New England, and on Georges Bank for gut
content examination (Table 5). Various types of crustaceans accounted
for more than 75% of the food of all juvenile silver hake. The smallest
fish (1-5 cm) preyed intensively on amphipods (59%) such as Parathemisto
sp. (38%), Byblis serrata (4%), Ampeliscidae (4%), and Hyperiidae (4%).
Other crustaceans included in their diet were decapods (12%, and mostly
crangonid shrimps, 8%, and other unidentified shrimps, 3%) and mysids
(4%, with 2% identified as Neomysis americana). Silver hake 6-1¢ cm in

b=




length fed principally on decapod shrimps (24%, and mostly Crangon
septemspinosa, 15%, and Dichelopandalus leptocerus, 2%), mysids (22%,
and almost exclusively Neomysis americana), and a wide assortment of
amphipods (19%). Also notable 1in their diet was fish (l14%) which was
identified, 1in part, as the American sand lance, Ammodytes americanus,
(6%), and silver hake, Merluccius bilinearis, (2%). Decapods (31%) were
the single most important prey group for fish 11-15 cm FL. Crangon
septemspinosa (18%) and Dichelopandalus leptocerus (5%) were the only
species of decapods identified. Euphausiids (24%, of which 22% was
identified as Meganyctiphanes norvegica) and mysids (13%, with Neomysis
americana accounting for 10%) were also important food. Amphipods only
made up 6% of their diet and most were <classified as unidentified
Oedicerotidae (4%). Fish prey (l14%) was identified as Merluccius
bilinearis, (4%), and Ammodytes americanus, (2%). Silver hake 16-20 cm
FL consumed substantial quantities of Euphausiacea (64%, and all
identified were Meganyctiphanes norvegica, 63%). Fish (20%) was also an
important prey of these silver hake, but all of it was to well digested
to be identified. The only other notable prey was decapods (7%, and
mainly Crangon septemspinosa, 3%, and Dichelopandalus leptocerus, 2%),
and mysids (4%, and primarily Neomysis americana).

Silver hake were ubiquitous in both spring and fall (Fig. 3).
However, catches during spring were greater in the Gulf of Maine and
Middle Atlantic areas than during autumn. Also, in autumn more were
caught on central Georges Bank than in spring.

Pollock, Pollachius virens

Only 16 juvenile pollock were sampled from the Gulf of Maine and
Western Nova Scotia (Table 6). The stomach of the one fish obtained in
the 11-15 cm FL category contained solely the euphausiid Meganyctiphanes
norvegica (100%) . Meganyctiphanes norvegica (84%) was also the only
major prey taken by fish in the 16-20 cm length category.

Pollock were principally caught' in the Western Nova Scotia area
during spring (Fiqg. 4). Catches were sparse or non-existent in all

-other areas during both spring and autumn.

Red hake, Urophycis chuss

Two hundred and eight red hake up to 2¢ om TL were obtained in
Southern New England waters for stomach content analyses (Table 7). The
smallest red hake (1-5 om) ate significant amounts of chaetognaths
(49%) . Anphipods (17%) such as Hyperiidae (7%), Gammaridae (7%), and
Unciola irrorata (3%) were also of dietary importance, along with the
mysid, Neomysis americana (11%). Fish 6-10 on TL 1ingested large
quantities of two decapod species, namely Dichelopandalus leptocerus
(22%) and Crangon septemspinosa (5%). Also of consequence as a food
were amphipods (29%, and mainly Gammaridae, 8%, Leptocheirus pinguis,
6%, Lysianassidae, 6%, Unciola irrorata, 5%, and Monoculodes edwardsi,
4%), polychaetes (15%), and chaetognaths (6%) . The euphausiid,
Meganyctiphanes norvegica (27%) was the single most important prey of
red hake 11-15 cm TL. Other notable food was Amphipoda (24%, and mainly




Leptocheirus pinguis, 108%, and Gammaridae, 5%), Decapoda (24%, and
mostly Crangon septemspinosa, 12%, and Dichelopandalus leptocerus, 5%),
and Polychaeta (6%). The food of fish 16-20 cm was primarily amphipods
(62%, e.g., Gammaridae, 33%, and Anonyx sarsi, 24%) but also included
some decapods (11%, and mostly Crangon septemspinosa, 2%) and mysids
(4%, and exclusively Neomysis americana) .

Juvenile red hake were caught in all sampling areas during both
spring and autumn (Fig. 4). The largest catches during both seasons
were in Southern New England and on Georges Bank.

Spotted hake, Urophycis regia

A total of 244 spotted hake was sampled in the Middle Atlantic for
stomach content examination (Table 8). Various types of crustaceans
accounted for more than 75% of the food for all length categories
sampled. The stomachs of the two fish 1-5 cm TL contained only the
amphipod, Byblis serrata (77%), unidentified copepods (14%), and
unidentified crustacean remains (9%). Juveniles 6-13 cm TL consumed
large quantities of amphipods (58%, e.g., Parathemisto sp., 308%, and
Byblis serrata, 18%), euphausiids (13%), and unidentified fish (21%).
Dominant prey of the 11-15 cm long fishes was amphipods (35%, and mostly
Parathemisto sp., 16%, and Byblis serrata, 12%), decapods (23%, and
primarily Crangon septemspinosa, 16%, and Dichelopandalus leptocerus,
3%), and euphausiids (19%), especially Meganyctiphanes norvegica (12%).
Fish (7%), mainly Myctophidae (5%), was also a notable food. Spotted
hake 16-20 cm in 1length fed for the most part on euphausiids
(Meganyctiphanes norvegica, 37%) and decapods (e.g., Crangon
septemspinosa, 18%, Dichelopandalus leptocerus, 12%, and Munida iris,
(3%). An assortment of amphilpods made up 6% of their diet.

Spotted hake were principally caught in the Middle Atlantic during .
both spring and autumn cruises (Fig. 5). Of interest is that in spring
.catches were largest close to shore, while in autumn they occurred more
to the north (e.g., into Southern New England) and were greatest along
the 198 m depth contour.

White hake, Urophycis tenuis

White hake were sampled in the Gulf of Maine, but only 23 fish up
to 20 ocm TL were obtained  for examination (Table 9). No prey was
identified for 6-10 cm long fish. The diet of 11-15 cm TL white hake
included, 1in part, Polychaeta (22%), Amphipoda (13%) such as Unciola
irrorata (6%), and Leptocheirus pinguis (4%), and unidentified ~animal
réemains (66%). Crustacea (85%) accounted for the majority of the diet
of 16-20 cm TL fish. Principal contributors were Neomysis americana
(34%) , Crangon septemspinosa (8%), and Amphipoda (4%). ‘

Juvenile white hake catches were sparse in all areas during both
spring and fall (Fig. 5) . The few fish caught were located for the
most. part in the Gulf of Maine.
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Ocean pout, Macrozoarces americanus

A total of eight ocean pout 11-15 cm TL was obtained from Southern
New England and Georges Bank waters for .gut content analysis (Table 10).
Their primary food was amphipods (i.e., Unciola irrorata, 49%,
Gammaridae, 31%, and Melita .dentata, 11%). The only other item
identified in their stomachs (other than sand, 16%) was Ophiuroidea
(2%) .

Most juvenile ocean pout were caught in the Gulf of Maine and
Western Nova Scotia during spring and autumn (Fig, 6). Catches in
Southern New England and on Georges Bank were sparse for the entire
sampling period.

Scup, Stenotomus chrysops /

{
/

The stomachs of 367 scup 6-15 cm FL from the Middle Atlantic /and
Southern New England were examined (Table 11). Both 6-12 and 11-15 cm
fish fed on substantial quantities of polychaetes (31% and j32%,
respectively). The 6-19 cm scup also ate an assortment of amphipods (in
total, 16%) and decapods (10%, and mostly Cancer irroratus, 7%) along
with lesser amounts of mysids (9%, of which 3% were identified as
Neomysis americana) and copepods (4%). Larger scup (11-15 cm FL) /fed on
mollusks (18%) such as squid (12%) and to a lesser degree on amphipods

(6%) and decapods (2%). /

The greatest numbers of juvenile scup were caught relativeyy close
to shore during autumn in the Middle Atlantic and Southern New England
(Fig. 6). In spring, catches occurred both close to shore and along
the 1080 m depth contour in the Middle Atlantic, but almost totally
inshore in Southern New England.

Butterfish, Peprilus triacanthus

Gut ‘contents from 734 Dbutterfish up to 15 acn FL from Middle
Atlantic and Southern New England waters were analyzed (Table 12). Well
digested animal remains accounted for 1080%, 78%, and 48% of the contents
of the 1-5, 6-16, and 11-15 cm FL categories respectively. The stomachs
of the 6-1¢ cm fish also contained, in part, 8% Larvacea, 4% Thaliacea,
2% Amphipoda, and 2% Gastropoda. Butterfish 11-15 cm,/FL consumed mainly
Larvacea (13%), Polychaeta (11%), Thaliacea (9%), Amphipoda (5%),
Copepoda (5%), and Ctenophora (3%). '

Catches of juvenile butterfish were greatest in autumn in all areas
(Fig. 7). The largest numbers were caught along the 193 m depth
contour and close to shore in the Middle Atlantic and Southern New
England. During springtime large catches were obtained along the coast
and 100 m depth contour of the Middle Atlantic, but 1in Southern New
England and on southern Georges Bank the majority of fish were obtained
only in the vicinity of the 100 m contour,.



Acadian redfish, Sebastes fasciatus

Two juvenile Acadian redfish (11-15 cm FL) were obtained from the
Gulf of Maine for stomach content examination (Table 13). Only one of
the fish stomachs contained food (i.e., copepods, 41%, animal remains,
59%) .

The largest numbers of redfish, in both spring and autumn, were
caught in Western Nova Scotia (Fig. 7). None or only a few were
obtained in other areas sampled.

Longhorn sculpin, Myoxocephalus octodecimspinosus

The stomach contents of 199 longhorn sculpin up to 16 an TL from
Georges Bank were examined (Table 14). Predators in the 1-5 and 6-1¢ cm
TL categories preyed on very similar organisms. Amphipods (26% and
30%) , decapods (50% and 51%, and mostly Crangonidae and Pandalidae), and
isopods (5% and 3%) made up most of the food of the 1-5 cm and 6-180 cm
fish, respectively.

Slightly more juvenile longhorn sculpin were obtained in spring
than in autumn in all areas surveyed (except in the Middle Atlantic
where none were caught) (Fig. 8). Catches were higher, by far, on
Georges Bank than in any other area.

Fourspot flounder, Paralichthys oblongus

Only one juvenile fourspot flounder (5 cm TL) was obtained in the
Middle Atlantic for analysis (Table 15). The only prey identified was

the amphipod, Ampelisca sp. (67%).

Trawl catches of fourspot were greatest during autumn in the Middle
Atlantic, Southern New England, and Georges Bank areas (Fig. 8). 1In
springtime only a few fourspot in total were caught, and they occurred
in Middle Atlantic and Southern New England waters.

Witch flounder, Glyptocephalus cynoglossus

Fifteen witch flounder (up to 10 cm TL) were sampled in the Gulf of
Maine and Western Nova Scotia to determine dietary preferences (Table
16). The diet of the smallest witch flounder (1-5 cm) included
amphipods (87%) and mysids (13%, and all were identified as Neomysis
americana) . Fish 6-10 cm TL ate mostly polychaetes (38%), the decapod
shrimp, Crangon septemspinosa (35%), and amphipods (6%).

Overall, few witch flounder were caught in any area (Fig. 9). The
ones caught were mostly located in the Gulf of Maine during spring and
autumn. A few were also identified in the trawl catches for the Middle
Atlantic (along the 168 m contour during spring), and Georges Bank and
Western Nova Scotia (during autumn).

-10-




American plaice, Hippoglossoides platessoides

A total of 138 American plaice 6-1¢ cm TL were obtained from the
Gulf of Maine and Western Nova Scotia for food habits studies (Table
17). Polychaeta (69%) was by far the dominant prey group. Some of the
more important families identified as prey were Ampharetidae (9%),
Nephtyidae (8%), and Sabellidae (3%). Crustacea (25%) identified in the
diet included, in part, Amphipoda (12%) such as Ericthonius rubricornis
(3%), Unciola sp. (3%), Gammaridae (3%), and Corophildae (3%) along
with some Mysidacea (6%).

Catches of juvenile American plaice were greatest in Gulf of Maine
and Western Nova Scotia waters during springtime (Fig. 9). Most
catches occurred at the western section of the Gulf of Maine. Some
plaice were also obtained on Georges Bank during both spring and autumn.

Yellowtail flounder, Limanda ferruginea

One hundred and sixty yellowtail flounder (up to 28 ocn TL) were
sampled 1in Southern New England and on Georges Bank for stomach content
analysis (Table 18). More than one-half of the diet of all 1length
categories was Crustacea. Fish 1-5 ocm 1long preyed intensively on
Crangon septemspinosa (41%, and the only major prey identified).
Yellowtail 6-18 cm ate substantial gquantities of amphipods (33%, and
mainly Ampeliscidae, 15%, Aoridae, 5%, and Gammaridae, 4%). Mysids made
up 15% of the food and all were identified as Neomysis americana. The
decapod, Crangon septemspinosa, accounted for 9% of their diet.
Polychaetes (23%) were also an important prey and were mostly identified
as Spiophanes bombyx (12%). Predators 11-15 acn TL fed mainly on
decapods (48%) such as Dichelopandalus leptocerus (32%) and Crangon
septemspinosa (12%), along with some fish (18%), amphipods (14%), and
polychaetes (12%). The ,food of 16-29 cm fish was primarily amphipods
(32%, and mainly Unciola itrorata, 15%, and Leptocheirus pinguis, 9%),
decapods (15%, and mostly Pasiphaea multidentata, 13%), polychaetes
(14%) , fish (5%), and mysids (exclusively Neomysis americana, 4%).

Juvenile yellowtail flounder catches were highest in Southern New
England and on Georges Bank during springtime and autumn (Fig. 10).
Small catches were also obtained in the Middle Atlantic, Gulf of Maine,
and Western Nova Scotia (in spring and autumn).

-11~






SYNOPSIS AND DISCUSSION

A summary of the prey groups identified for northwest Atlantic
juvenile fishes examined herein 1is given in Table 19. Overall,
relatively few prey groups (or species) made up a large portion of the
food of all fish sampled. Similar results have been described for at
least some of these juvenile fishes caught in the same geographic areas
during earlier years (i.e., 1969-1972; Bowman 198la). The results
presented here confirm as well as expand on what we know of the foods of
juvenile fishes 1in the northwest Atlantic. Smaller size prey such as
copepods (principally calanoids), amphipods (e.g., Parathemisto sp.,
Byblis serrata, Pontogeneiidae, Unciola irrorata, and Ampelisca sp.),
mysids (Neomysis americana), euphausiids (Meganyctiphanes norvegica),
decapod ~shrimp (Crangon septemspinosa), and chaetognaths were the most
important food of fishes 1-5 cm in length (i.e., silver hake, red hake,
spotted hake, longhorn sculpin, fourspot flounder, witch flounder, and
yellowtail flounder). Juveniles 6-18 cm long (little skate, Atlantic
cod, haddock, silver hake, red hake, spotted hake, scup, longhorn
sculpin, witch flounder, American plaice, and yellowtail flounder) fed
chiefly on amphipods (Monoculodes sp., Eusirus sp., Parathemisto sp.,
Leptocheirus pinguis, Unciola irrorata, Byblis serrata, Ericthonius
rubricornis, and Ampeliscidae), mysids (Neomysis americana) , euphauslids
{(Meganyctiphanes norvegica) , decapod shrimps (Crangon septemspinosa and
Dichelopandalus leptocerus), and polychaetes (Eunice sp., Nephtyidae,
Sabellidae, and Ampharetidae). The stomach contents of 11-15 cm fish
(little skate, Atlantic cod, haddock, silver hake, pollock, red hake,
spotted hake, white hake, ocean pout, scup, butterfish, Acadian redfish,
and vyellowtail founder) provided evidence they fed (depending on the
particular species) intensively on copepods, polychaetes, amphipods
(e.g., Unciola irrorata, Oedicerotidae, Leptocheirus pinguis,
Rhachotropis aculeata, Byblis serrata, . and Parathemisto sp.), mysids
(almost totally Neomysis americana), euphausiids (malnly Meganyctiphanes
norvegica) , decapod shrimps (Crangon septemspinosa and Dichelopandalus
leptocerus), and some fish or squid (taken by silver hake, scup, and
yellowtail flounder). The largest fishes (i.e., those ranging 16-20 . cm
in length and including 1little skate, Atlantic cod, haddock, silver
hake, pollock, red hake, spotted hake, white hake, and yellowtail
flounder) ate substantial amounts of amphipods (especially Ampeliscidae,
Unciola irrorata, Monoculodes sp., Anonyx sarsi, and Leptocheirus

inguis) , the mysid, Neomysis americana, the euphausiid, Meganyctiphanes

norvegica, decapod shrimps (Crangon septemspinosa and Dichelopandalus
leptocerus) , polychaetes, echinoderms (fed on only by haddock), and
fish.

Also noteworthy is that in most instances the average %BW of the
stomach contents decreased as fish length increased. The exceptions
were little skate, white hake, and 1longhorn sculpin. Two possible
reasons the smaller fish have proportionally more food, on average, in
their stomachs may be that they tend to eat larger quantities of food
relative to their body weight (in the case of haddock and silver hake
their stomachs are also proportionally larger, therefore they are
capable of holding more food; Bowman 1980, 1984), or they may eat more
than one meal per day, whereas many larger size fish eat only one meal
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in 24 hr (Bdwards and Bowman 1979) .

Bottom trawl catches of the juvenile fishes studied here provide an
indication that the juveniles of many species tend to be concentrated at
certain locations depending on the species and time of year. For
example, catches of 1little skate, silver hake, red hake, scup, and
yellowtail flounder were highest during spring off Long Island, New York
(Southern New England). Concentrations of Atlantic cod and haddock were
found along the 160 m depth contour in the Gulf of Maine (most in waters
off Boston, Massachusetts, and on southwestern Georges Bank near the
Great South Charnnel). Species such as spotted hake, scup and butterfish
were caught most often either close to shore and or at approximately 100
m bottom water depth in the Middle Atlantic and Southern New England.
Although we have not investigated why catches differed among seasons and
species, availability of prey, preferred habitat, and bottom water
temperature have been identified as major factors which cause fishes to
concentrate in certain areas (Pacheco 1973, Steiner et al. 1982,
Macdonald et al. 1984)
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Table 1. Total number, approximate length at age-one, areas sampled,
and principal distribution of catches of juvenile fishes
collected for stomach content analyses in the northwest
Atlantic for the years 1973-1976. Areas surveyed were Middle
Atlantic (MA), Southern New England (SNE), Georges Bank (GB),
Gulf of Maine (GOM), and Western Nova Scotia (WNS).

SPECIES LENGTH (CM) AREAS SAMPLED DISTRIBUTION NO.

Little skate 20 TL SNE-GB SNE~-GB 168

Atlantic cod 29 FL GB ~-GOM-WNS GB-GOM-WNS 182

Haddock 18 FL GB-GOM-WNS GB-GOM=-WNS 327

Silver hake 19 FL MA~-SNE-GB MA~SNE-GB-GOM~WNS 1293

Pollock 18 FL GOM-WNS GOM -WNS 16

Red hake 20 TL SNE SNE-GB 208

Spotted hake 20 TL MA MA 244

White hake 22 TL GOM GOM=-WNS 23

Ocean pout 13 TL SNE-GB GOM-WNS 8

Scup 11 FL MA-SNE MA-SNE 367

Butterfish 13 FL MA-SNE MA ~-SNE 734

Acadian redfish 6 FL GOM GOM=WNS 2

Longhorn sculpin 6 TL GB GB 199

Fourspot flounder 12 TL MA MA-SNE-GB 1

Witch flounder 12 TL GOM-WNS GOM 15

American plaice 8 TL GOM -WNS GB -GOM-WNS 138

Yellowtail flounder 18 TL SNE-GB SNE-GB-GOM 160

TOTAL 4085
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Table 3. Composition of the stomach contents of juvenile Atlantic cod,
Gadus morhua, expressed as a percentage of the total
stomach contents weight versus fish length for samples
collected in the northwest Atlantic for the years 1973-1976.

LENGTH CATEGORY (cm)

1-5 6-10 11-15 16-20
COELENTERATA (-] (0.7] (=] (-]
Hydrozoa - 8.7 - -
CESTODA (-] (-] (6.1] (-]
TREMATODA [-] [<0.1] [<0.1] (¢.1]
NEMERTEA [-] [-] [@.2] (B.1]
NEMATODA (-] (-] [0.1] [<0.1]
POLYCHAETA [-] (-1 (-] (0.6]
CRUSTACEA [5.8] (89.8] - [78.9]) [81.0]
Amphipoda (=) (8.4) (24.9) (9.5)
Ampelisca sp. - 1.8 - -
Ampeliscidae - - 2.9 -
Aoridae - - - g.1
Aeginella spinosa - 1.2 - -
Aeginella longicornis - - - 8.6
Caprellidae - 2.7 2.6 9.1
Ericthonius rubrlcornls - - 2.5 g.1
Ericthonius sp. - - g.2 -
Unclola 1irrorata - - 1.1 2.7
Uncilola sp. - - - 1.1
Corophiidae - - - <0.1
Rhachotropis aculeata - - 5.0 -
Gammar idae _ - 2.5 3.2 3.4
. Anonyx liljeborgi - g.2 - -
Hippomedon serratus - - - 8.3
Orchomenella minuta - 9.2 - -
Tmetonyx nobilis - - - 2.5
Lysianassidae : - 0.1 - .1
Monoculodes edwardsi - - - g.1
Leptocheirus pinguis - <g.1 .4 0.4
Leucothoe spinicarpa - 1.7 1.7 -
Other Amphipoda - - 6.3 -
Decapoda (=) (51.9) (19.3) (42.9)
Cancridae - - - .1
Crangon septemsplnosa - 1.7 .5 2.8
Crangonidae ; - - 1.9 13,3
Eualus pusiolus - - - 0.3
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Table 3. (continued)

LENGTH CATEGORY (cm)

STOMACH CONTENTS | eescecececccm e e e e m e e e
1-5 6-10 11-15 16-20
Lebbeus groenlandicus - - 2.4 -
Spirontocaris sp. , - - 1.2 ’ -
"Paguridae - - - 2.8
Dichelopandalus leptocerus - - 40.1 3.7 8.9
Pandalidae - - - 4,4
Unidentified shrimps - 9.5 2.5 9.9
Other Decapoda - 2.6 g.1 g.4
Isopoda (-) (=) (<8.1) (1.4)
Cirolana sp. - - - 1.4
Other Isopoda - - <g.1 -
Euphausiacea {(-) (2.0) (19.4) (13.3)
Meganyctiphanes norvegica - 1.8 17.1 6.9
Thysanoessa sp. - - - g.2
Other Euphausiacea - 9.2 2.3 6.2
Mysidacea (-) (17.4) (L.9) (-)
Mysis mixta - 11.0 - -
Neomysis americana - - 1.9 N -
Other Mysidacea : - 6.4 - ' -
Copepoda (5.8) (8.5) (12.1) (2.8)
Calanoid Copepoda - - - 2.8
Other Copepoda 5.8 .5 12,1 -
Other Crustacea (-) (8.8) (19.3) (13.1)
CHAETOGNATHA (-] (-] [1.8] [2.0]
PISCES (-1 [6.3] [5.6] [1.8]
Osteichthyes eggs - 4.1 3.4 1.8
Other Pisces - 2,2 2.2 -
ANIMAL REMAINS {94.2] o [3.17] {13.3] - [9.0]
SAND AND ROCK (-] [8.9) (-1 [5.4]
Number of fish examined 13 35 . . . 83 - 51
Number of empty stomachs 1 8 -~ 14 10
Mean stomach content weight (9) 3.100 g.035 . .81 = @.142
Mean fish FL (am) 5 8 . 12 18
Mean fish weight (g) 1.1 4,7 16.7 58.5
% BW of stomach contents 9.85 g.74 g.49 ?.24
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Table 4. (continued)
. LENGTH CATEGORY (cm)
STOMACH CONTENTS | emmmmmecc e mmcmm e meem e
6-10 11-15 l6-240
Mysidacea (-) (=) (6.1)
Other Mysidacea - - 2.1
Copepoda {(-) (<@.1) (<g.1)
Calanoid Copepoda - <0.1 <0.1
Other Copepoda - <@.1 <@.1
Ostracoda (=) (<8.1) (<8.1)
Tanaidacea (=) (<9.1) (-)
Other Crustacea (7.9) (4.9) (2.6)
MOLLUSCA (-] [0.2] (9.3]
Polyplacophora - - g.3
Bivalvia - p.1 -
Gastropoda - 2.1 -
CHAETOGNATHA (-] [9.9] (-]
ECHINODERMATA [=] [2.7] (8.0]
Ophiuroidea (=) (2.7) (8.0)
Ophiura sarsi - 1.4 5.5
Ophiura sp. - .3 <g.1
Other Ophiuroidea - 1.0 2.5
PISCES [-] [2.8] [1.8]
Pleuronectiformes - - d.7
Pisces bones - ' 2.0 -
Other Pisces - g.8 1.1
UNIDENTIFIED EGGS (-] (-] (0.7]
ANIMAL REMAINS [12.1)]) [15.3] [19.6]
ROCK AND SAND [1.7] (1.1) [2.7]
Number of fish examined 17 208 1¢2
Number of empty stomachs 4 13 3
Mean stomach content weight (g) @.031 g.078 g.132
Mean fish FL (cm) 9 13 le6
Mean fish weight (g) 13.0 36.5 65.3
¢ BW of stomach contents g.24 .21 @.29
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Table 5. Composition of the stomach contents of juvenile silver hake,
Merluccius bilinearis, expressed as a percentage of the
total stomach contents weight versus fish length for samples
collected in the northwest Atlantic for the years 1973-1976.

1-5 6-10 11-15 l16-20
CESTODA (-] [<8.1] [-] [<8.1]
TREMATODA [-] (<B.1]} [<@.1] [<@.1]
ACANTHOCEPHALA (-] [<9.1] (-] [-]
NEMATODA (-] (<B.1] [<@.1] (<0.1]
POLYCHAETA ’ -1 [<@.1] {B.5] [-]
CRUSTACEA (89.6] [80.6] (81.6]  [77.3]
Amphipoda (58.9) (18.9) (6.0) (1.2)
Caprellidae - <0.1 - -
Ampelisca agassizi 0.2 1.4 - 0.5
Ampell1sca vadorum 1.9 - - -
Byblis serrata 4,2 1.5 g.1 -
Byblis sp. 1.0 2.8 C- -
Ampeliscidae 3.8 1.2 0.1 <g.1
Aoridae - g.1 - -
Ericthonius sp. - 0.3 - - -
Unciola irrorata - - <g.1 <0.1
Corophiidae - <0.1 - -
Eusirus sp. - <g.1 - -
Eusiridae - <0.1 - -
Gammar idae ‘ 2.2 3.5 1.2 .2
Lysianassidae - 0.4 f.1 -
Parathemisto sp. 38.3 4.0 - B.2
Hyperiidae 3.8 2.2 9.3 g.2
Monoculodes edwardsi 2.0 @.9 3.5 -
Monoculodes 1ntermedius - <9.1 Co= -
Monoculodes sp. - 1.0 - -
Oedicerotidae 1.1 1.5 3.6 2.1
Leptocheirus pinguis g.1 - <0.1-- -
Phoxocephalus holbolli ‘ - 2.1 0.1 -
Phoxocephalidae - <B.1 L= -
Syrrhoe crenulata - <g.1 g.1 -
Tiron acanthurus - .2 - -
Other Amphipoda - 2.1 - -
Decapoda ' (11.8) (24.0) (31.1) (7.0)
Crangon septemspinosa 3.7 14.6 18.3 2.9
Sclerocrangon boreas - - - g.7
Crangonidae 4.9 1.4 0.4 g.1
Dichelopandalus leptocerus - 1.7 5.3 2.1
Decapoda larvae g.1 g.1 - -
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Table 7. Composition of the stomach contents of juvenile red hake,
Urophycis chuss, expressed as a percentage of the total
stomach contents weight versus fish length for samples
collected in the northwest Atlantic for the years 1973-1976.

PR VP R P TR TR P TP C VD CE TP P ER AP T S TP VR TS R AP P TP WR VA P N R SR S NI ST VA I SR w3 W3 T ORI TR P GO O O WD R SR @R TR SR WD TR RGP VR R RSP TR h @D AR R R TR D aP R P R wP

LENGTH CATEGORY (cm)

STOMACH CONTENTS e 3 72 02 o o 7 22 w2 3 2 o3 2 o m o Ao oes
1-5 6-10 11-15 16-20
TREMATODA [<B.1]) [<@.1] (<@.1] [<B.1]
NEMERTEA (-] (-] (-] [6.2]
POLYCHAETA (=] (14.9] [(5.7] [=]
Nephtyidae - 3.2 - -
Sigalionidae - 2.9 - -
Maldanidae - - 3.1 -
Other Polychaeta - 16.8 2.6 -
CRUSTACEA , [48.7] [(77.7] (83.7] [84.3]
Amphipoda (16.8) (29.3) (23.5) (62.4)
Caprellidae - .2 - @.3
Ampelisca macrocephala - - g.5 -
Ampelisca sp. - - - g.9
Ampeliscidae - - .2 <@g.1l
Aoridae - - 2.6 -
Argissa sp. - .- 8.7 -
Corophium sp. - g.1 - -
Ericthonius rubricornis - 0.4 - -
Unciola irrorata 3.0 4.9 1.7 -
Maera sp. - - - 4,2
Melita dentata - 9.3 - -
Gammar idae 7.9 8.0 5.2 32.9
Haustoriidae - - 3.1 -
Hyperiidae 6.6 - - g.1
Anonyx sarsi - - - 24,0
Lysianassidae - 5.7 - -
Monoculodes edwardsi - 3.7 1.6 -
Oedicerotidae - - 2.2 -
Leptocheirus pinguis - 6.0 9.5 -
Pontogeneia inermis _ g.2 <g.1 - -
Phoxocephalidae - - <g.1 -
Dulichia porrecta - - <@.1 -
Other Amphipoda - - 2.2 -
Decapoda (3.0) (36.7) (24.3) (19.5)
Cancridae - 1.6 - -
Crangon septemspinosa 1.3 5.4 12.4 2.2
Crangonidae 1.7 8.5 1.3 4.0
Eualus pusiolus - 4,1 - -
Hippolytidae - 1.9 - -
Dichelopandal s leptocerus - 22.3 4.6 -
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Table 7. (continued)

TR DT TR T D DS DO DR T DO DO T DO

LENGTH CATEGORY (cm)

P P TR D TS TS P T L TS TP A P CS ED @D Y TP TP TP TP L TP AR T T TP T TR T T O S N R T S

1=5 6-10 11-15 16-20
~Pandalidae - - 3.0 -
Unidentified crabs - <@.1 - -~
Unidentified shrimps - 2.9 2.8 4.3
Other Decapoda - - .2 -
Isopoda (~) (<0.1) (~) (-)
Chiridotea sp. - <g.1 - -
Cumacea (-~) (8.5) (1.5) (1.2)
Petalosarsia sp. - - 2.9 1.0
Other Cumacea - g.5 g.6 .2
Euphausiacea {(~) (9.6) (26.5) (~)
Meganyctiphanes norvegica - <g.1 - -
Other Euphausiacea - g.6 26.5 -
Mysidacea (11.4) (3.1) (1.9) (4.1)
Neomysis americana 11.4 3.0 8.5 4.1
Other Mysidacea <g.1l 2.1 P.5 -
Copepoda (<2.1) (<@.1) {(~) (~)
Other Crustacea (17.5) (7.5) (6.9) (6.1)
CHAETOGNATHA (48.7]) (6.3] (2.7] [~]
ANIMAL REMAINS {1.1] (1.1] [7.7] [15.5]
ROCK (1.5] (-] (0.2] (-]
-Number of fish examined 76 73 . 44 15
Number of empty stomachs 18 12 4 2
Mean stomach content weight (g) B.0086 0.031 0.089 g.176
Mean fish TL (cm) 4 7 12 17
Mean fish weight (q) g.3 1.9 1.1 3.3
% BW of stomach contents 1.8 1.68 g.88 .58
@ecedmg page blank
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Table 9. Composition of the stomach contents of juvenile white hake,
Urophycis tenuis, expressed as a percentage of the total
stomach contents weight versus fish length for samples
collected in the northwest Atlantic for the years 1973-1976.

R = Y R P = = S R I N N R R R T R T N e e N R R AE T C e

LENGTH CATEGORY (cm)

STOMACH CONTENTS e, R e R, R, mree
6-~10 11-15 16-20
TREMATODA [~] [8.3] (<B.1)]
NEMATODA (-] (-] (1.0)
POLYCHAETA [~] [21.5] [3.2]
CRUSTACEA [~] [12.5] [85.1]
amphipoda (~) (12.5) (3.8)
Anpeliscidae - - 1.2
Caprellidae - 2.3 -
Unciola irrorata - 5.8 8.9
Gammar idae : - - g.3
Leptocheirus pinguis - 4,4 1.4
Decapoda (-) (-) (7.6)
Crangon septemspinosa - - 7.6
Euphausiacea (=) (=) (33.5)
Meganyctiphanes norvegica ‘ - - 33.5
Mysidacea (=) (=) (40.2)
Neomysis americana - - 40,2
ANIMAL REMAINS (100.0] [(65.7] (10.7]
Number of fish examined 1 13 9
Number of empty stomachs ) 7 3
Mean stomach content weight (g) 7.012 0.0826 9.197
Mean fish TL (cm) 9 13 19
Mean fish weight (g) 4.0 13.3 45.4
% BW of stomach contents g.30 .29 0.43
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Table 10. Composition of the stomach contents of juvenile ocean pout,
Macrozoarces americanus, expressed as a percentage of the
total stomach contents weight versus fish length for samples
collected in the northwest Atlantic for the years 1973-1976.

T P O T P T Y O (N (O O R R R (R g (R R e e

LENGTH CATEGORY (cm)

11-15
CRUSTACEA (82.4]
Amphipoda {(82.4)
Unciola irrorata 40.2
Melita dentata 11.3
Gammar idae 30.9
ECHINODERMATA [2.1]
Ophiuroidea 2.1
SAND [15.5]
Number of fish examined 8
Number of empty stomachs 5
Mean stomach content weight (g) - - @.012
Mean fish TL (cm) » 14
Mean fish weight (g) 10.0
% BW of stomach contents g.12

P R R R T R R N O N PR O R S R R O O R R O -
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Table 11. Composition of the stomach contents of juvenile scup,
Stenotomus chrysops, expressed as a percentage of the
total stomach contents weight versus fish length for samples
collected in the northwest Atlantic for the years 1973-~1976.

Lallalall ol ol ekl ol ol ol ol ol ol ek ol et ok al ol ok ok Rl el el R e R R R R R R R R el akal el aialel ol o el el

LENGTH CATEGORY (cm)

STOMACH CONTENTS el e R R
6-10 11-15
NEMERTEA (3.5] [(§.1]
NEMATODA (=] (6.3]
POLYCHAETA [31.1] [32.0]
Spiophanes bombyx 0.7 -
Spionidae g.4 -
Cirratulidae - .6
Flabelligeridae - 0.6
Maldanidae 1.2 2.0
Ammotr ypane sp. 2.8 g.1
Travisia sp. 1.7 -
Opheliidae - <@.1l
Oweniidae 3.2 -
Ampharetidae 1.2 2.3
Terebellidae - <g.1
Sabellidae 4.8 ' -
Glyceridae 1.2 @.4
Lumbrineridae 1.6 4.1
Nephtyidae 5.7 g.7
Onuphidae - g.7
Phyllodocidae 2.9 <g.1
Polynoidae 2.3 g.5
Sigalionidae 2.5 6.6
Polychaeta tubes g.4 g.3
Other Polychaeta 9.5 13.1
SIPUNCULIDA [0.5] [~]
CRUSTACEA [44.4] (11.7]
Amphipoda ' (15.6) (6.4)

b}
[\
.
[\S]

Ampelisca agassizi
Byblis serrata
Ampeliscidae
Caprellidae
Exricthonius rubricornis
Ericthonius sp.
Unciola irrorata
Gammarus sp.
Gammar idae
Hyperiidae
Leptocheirus pinguis
Other Amphipoda
Decapoda
Cancer irroratus
Crangon septemspinosa
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Table 11. (continued)

A (R O (R g g g 0 P TR N G R (PR G (e g g R e B e N e P R g R e R O R S R R R P e (e R g R g s g g g e g g

LENGTH CATEGORY (cm)

g g e g e - g

STOMACH CONTENTS

6~10 11-15
Pagurus acadianus - g.1
Pagurus sp. 1.1 1.4
Pagur idae g.2 B.1
Unidentified crabs 3.6 g.2
Unidentified shrimps 0.3 -
Isopoda (8.1) (8.3)
Cirolana sp. g.1 2.3
Cumacea (<8.1) (=)
Euphausiacea (0.6) (=)
Meganyctiphanes norvegica 2.6 -
Mysidacea (9.4) (6.3)
Neomysis americana 8.0 0.2
Other Mysidacea 1.4 g.1
Copepoda (3.8) (<g9.1)
Calanoid Copepoda .7 -
Other Copepoda 3.1 <g.1
Other Crustacea (5.1) (2.6)
MOLLUSCA (@.1] [(17.9]
Bivalvia (0.1) (2.4)
Acoela (=) (2.9)
Cephalopoda (~) (12.4)
Decapoda squid - g.9
Other Cephalopoda - 11.5
Other Mollusca (=) (2.2)
CHAETOGNATHA (-] (6.1]
ECHINODERMATA (=] [@.9]
Echinoidea (=) (<8.1)
Aceste sp. - <0.1
Other Echinodermata (=) (6.9)
PISCES (-] [8.3)
Osteichthyes (=) (<0.1)
Osteichthyes eggs - <9.1
Other Pisces (=) (@.3)
ANIMAL REMAINS [23.4] [36.6])
SAND (~) (6.1)
Number of fish examined 154 213
Number of empty stomachs 52 84
Mean stomach content weight (g) @.043 6.131
Mean fish FL (cm) ’ 8 12
Mean fish weight (qg) 19.2 36.9
% BW of stomach contents g.42 B.36
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Table 12, Composition of the stomach contents of juvenile butterfish,
Peprilus triacanthus, expressed as a percentage of the
total stomach contents weight versus fish length for samples
collected in the northwest Atlantic for the years 1973-1976.

STOMACH CONTENTS == eaeascaccacasccaas cssscanssamaa Seamonaaa
: 1-5 6-10 11-15
COELENTERATA {~1 [1.5] {1.5]
CTENOPHORA (=] (=] [3.2]
TREMATODA [=] [<@.1] [0.2]
NEMATODA [~] [=~] [<@.1]
POLYCHAETA (-] [0.3] [11.1)
Spionidae - - <g.1
Glyceridae - - 1.1
Goniadidae - - 4.8
Lumbrineridae ‘ - - 7.2
Nephtyidae - - 2.9
Tomopteris nelgolandica - - 2.2
Tomopteridae - - 1.0
Other Polychaeta - g.3 g.9
CRUSTACEA (<@.1] (4.7] (13.1]
Amphipoda : (<@.1) (2.9) (5.3)
Ampeliscidae - - <@.1
Caprellidae - - <g.1
Gammar idae B - <g.1
Haustoriidae - - <@.1
Parathemisto sp. - 1.5 5.2
Hyperiidae <g.1 8.5 2.1
Decapoda (=) (<8.1) (1.4)
Axiidae - - 1.4
Crangon septemspinosa - - <g.1l
Lucifer faxonl - <g.1l -
Decapoda larvae - - <@.1
Unidentified crabs - - <9.1
Unidentified shrimps - <g.1 <g.1
Euphausiacea : (=) (~) (9.1)
Meganyctiphanes norvegica - - g.1
Other Euphausiacea - - <@.1
Mysidacea (=) (1.4) (<@.1)
Neomysis americana - 1.4 -
Other Mysidacea - <P.1 <g.1
Copepoda (=) (0.1) (5.3)
Temora Ssp. - <g.1 -
Pseudocalanus sp. - <g.1 -
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Table 12. (continued)

-------- e ececeaancasanccccaccacaaaannanadaaAaaanaababacdaamaacAalnSaclaaccaacaaa

LENGTH CATEGORY (cm)

STOMACH CONTENTS R “eesecsccccconcaccanacaa
1=5 6=10 11-15
Calanoid Copepoda - <3.1 2.2
Other Copepoda - <@g.1 3.1
Other Crustacea (<8.1) (1.3) (1.9)
MOLLUSCA [-] (2.3] {9.5]
Gastropoda (=) (2.3) (0.5)
Limacina retroversa - 2.3 7.4
Pteropoda - - <@.1
Other Gastropoda - - g.1
CHAETOGNATHA (=] [1.6] (B.2]
LARVACEA : ' (=] (7.6] (12.8]
Oikopleura sp. - - <g.1
Other Larvacea ' - 7.6 12.8
THALIACEA (-] (4.4] - [9.1]
Salpidae (=) (=) (3.1)
Salpa sp. - - 8.1
Other Salpidae - - 3.0
Other Thaliacea (=) (4.4) (6.,0)
PISCES (-] [-] (0.4]
Pisces larvae - - .1
Other Pisces - - g.3
ANIMAL REMAINS (198.0] [77.6] [(47.8]
SAND (-] (-] (€.1)
Number of fish examined 23 160 551
Number of empty stomachs 2 23 156
Mean stomach content weight (g) - B.013 g.042 P.091
Mean fish FL (om) 4 8 13
Mean fish weight (g) 1.2 10,3 45.4
% BW of stomach contents 10.57 4.09 2.01

e D wh b wh et ) s v b et el e e WS e - et et v et R L R L R R R e R R N vt wd ko v we b Wt e e
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Table 13. Composition of the stomach contents of juvenile Acadian
redfisn, Sebastes fasciatug eXxpressed as a percentage
of the total stomach contents weight versus fish length for
samples collected in the northwest Atlantic for the years

1973-1976.
LENGTH CATEGORY (cm)
STOMACH CONTENTS R EER R Rl ke e
11-15

CRUSTACEA [41. 2]

Copepoda 41.2
ANIMAL REMAINS [58.8]
Number of fish examined 2
Number of empty stomachs : 1
Mean stomach content weight (g) @.017
Mean fish FL (cm) 9
Mean fish weight (g) 12,1
% BW of stomach contents P.14

- d Gy G ey ey i e G Gy e W e e A ey de v e Gy Ay Ay de iy vy o v G oy G W e dn iy e v v b e e e e e v e v e ki VR v o b o we W o o W Wb W e W W
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Table 14. Composition of the stomach contents of juvenile longhorn
sculpin, Myoxocephalus octodecemspinosus, expressed as a
percentage of the total stomach contents weight versus fish
length for samples collected in the northwest Atlantic for the

years 1973-1976.

ok b wh wh W wh wh kol e o whe wh oh ki whowh uh Ak wh Wk wh sl W WA e WA ok ol wl w ekl v o wl W ol W v ol Wl ey S W G W T YR G YR Yh W ale o W o ol W Y v v OB W v A W W

LENGTH CATEGORY (cm)

STOMACH CONTENTS e ndedalal b el R i e
1-5 6-10
FORAMINIFERA (9.6] [=]
NEMATODA (~] [<@.1]
POLYCHAETA [0.6] [9.2]
Polynoidae - g.1
Other Polychaeta @.6 g.1
CRUSTACEA (84.0) [89.6]
Amphipoda : (26.3) (29.5)
Ampelisca sp. - 2.2
Byblis serrata - 7.3
Aoridae - 2.3
Calliopius laeviusculus - 0.8
Aeginina longicornis - 2.1
Caprellidae - <g.1
Ericthonius rubricornis 1.8 <g.1
Ericthonius sp. 3.6 g.1
Unciola irrorata 7.0 2.2
Unciola sp. - 1.9

t e

Corophiidae <g.1l
Melita dentata 2.7 g.5
Gammar idae 1.2 l1o.2
Tmetonyx nobilis - 3.1
Psammonyx nobilis - g.6
Lysianassidae g.8
Monoculodes edwardsi 3.2
Monocculodes sp. - 2.5
Oedicerotidae - .6
Leptocheirus pinguis 2.4 1.9
Pontogeneia inermis - 1.8
Pontogeneiidae 8.2 1.1
Tiron sp. g.6" -
Other Amphipoda 1.8 .3
Decapoda (49.5) (5¢.8)
Cancer irroratus - 0.1
Cancridae ‘ - 1.5
Crangon septemspinosa 2¢.2 29.1
Crangonidae 10.3 4.0
Eualus pusiolus - 0.6
Pagurus acadianus - 2.3
Pagurus sp. o ~ g.3
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Table 14. {continued)

Ve dn v e dn i dn e A dm Gy G Gn n G dn dn dn e G dm dn Ay dn G W Gn G G b e W n de i Gy G s e B G G G ey a Wn Ga da dn dn dn W dn e Un Ue W W e U e W G e Wy R e

STOMACH CONTENTS

LENGTH CATEGORY {(cm)

u dn d e dn @ G dn dn du dn e dn dn e ey de Ya W de vy e Wy d e e o e o oy

1-5 6«10
Dichelopandalus leptocerus - 7.3
Pandalidae 10.3 3.0
Pasiphaea multidentata ‘ - 2.9
Unidentified crabs 1.2 .1
Unidentified shrimps 7.5 1.9
Other Decapoda - .6
Isopoda (4.8) (2.5)
Chiridotea sp. 4,8 2.5
Other Isopoda - <@.1
Cumacea (<0.1) (0.4)
Mysidacea (=) (1.5)
Neomysis americana - 1.5
Cirripedia (=) (<0.1)
Other Crustacea (3.4) (4.9)
PISCES (-] [1.6]
ANIMAL REMAINS [14.8] [8.5]
SAND AND ROCK (-] (e.1]
Number of fish examined 36 163
Number of empty stomachs 8 34
Mean stomach content weight (g) @.0809 g.050
Mean fish TL (cm) 4 7
Mean fish weight (qg) g.7 3.9
$ BW of stomach contents . 1,27 1.30

-L40-



Table 15. Composition of the stomach contents of juvenile fourspot
flounder, Paralichthys oblongus, expressed as a
percentage of the total stomach contents weight versus fish
length for samples collected in the northwest Atlantic for
the years 1973-1976.

-k h wh wh e W mh e Eh we v my e W A W vk W e T ek Sk A h wh R wh WA wh e W h W T N wh mh mA Ak TA R WA W S wh A W mh Wl b W S Wy o A NS e A Eh W W b ek ok e

: LENGTH CATEGORY (cm)
STOMACH CONTENTS U Y

1«5
""‘""‘"'""‘JF"‘J"""""""@","'""""‘f"""""‘"""“‘“"‘“"."‘"""."‘"““."'"““"'!".",'“"""“""""""""‘#"'!"‘"""""“"
CRUSTACEA (100.0]

Amphipoda , (66.7)

Ampelisca sp. 66.7

Other Crustacea (33.3)
Number of fish examined 1
Number of empty stomachs @
Mean stomach content weight (g) g.012
Mean fish TL (cm) 5
Mean fish weight (g) a.9
$ BW of stomach contents 1,32
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Table 16. Composition of the stomach contents of juvenile witch
flounder, Glyptocephalus cynoglossus, expressed as a
percentage of the total stomach contents weight versus fish
length for samples collected in the northwest Atlantic for
the years 1973-1976.

a‘q‘nq‘q‘—qiqg“‘i—-*@iiang—qatii*qnuﬁuﬁq“uﬁ—ﬁqn‘*aiaiqauqe--ﬁaq‘—aqq‘ﬂ

LENGTH CATEGORY (cm)

STOMACH CONTENTS .
1-5 6-10
ﬁ*“‘*“‘%‘ﬂ“*“*ﬁ‘*ﬁ‘*“*“**“%‘**4*%*‘4‘**‘***“*“**“**“‘f‘*‘i***
COELENTERATA (~] [<2.1]
Anthozoa - <@g.1
NEMATODA [=] [1.7]
POLYCHAETA [<@.1] [38.2]
Maldanidae . - <g.1
Ampharetidae - 17.8
Sabellidae ‘ - 17.8
Lumbrineridae - <@.1
Polychaeta tubes <g.1 -
Other Polychaeta - 2.6
CRUSTACEA [103.0] [42.4]
Amphipoda (87.3) (5.9)
Gammar idae 87.3 5.9
Other Amphipoda <g.1 -
Decapoda (=) (34.8)
Crangon septemspinosa - 34.8
Cumacea (=) (<0.1)
Mysidacea (12.7) (L.7)
Neomysis americana 12.7 -
Other Mysidacea - 1.7
Copepoda (=) (<9.1)
ANIMAL REMAINS [~] [17.7]
-dv-yd-tt‘-h--t--ﬁd-t—--qiqéq--n-ﬁ-q-t-d-d|-4"-‘-t---qad-qq-‘-t-t-&-h-h-tq---q--inh-y-qd--«-q-g-q--iq-q-qd:-t-qd_-q-g-a
Number of fish examined 4 11
Number of empty stomachs 1 3
Mean stomach content weight (g) g.016 ¢.011
Mean fish TL (am) 5 7
Mean fish weight (g) g.2 g.8
% BW of stomach contents 6.70 1.39

ﬂ‘q“““‘qﬂq—dﬁ““ﬂﬂdi‘ﬁ‘ﬂid‘iﬂﬂ‘ﬂd““ﬁd‘ﬂdﬂﬂ‘ﬂ‘**ﬁﬁﬁ‘ﬁﬂﬁd*‘ﬂidﬂii‘ﬂﬁﬂ
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Table 17. Composition of the stomach contents of juvenile American
plaice, Hippoglossoides platessoides, expressed as a
percentage of the total stomach contents weight versus fish
length for samples collected in the northwest Atlantic for
the years 1973-1976.

q‘.—‘qqq‘nadq—‘qq---—qqq—-qqq-n-n,do-‘q-q-_nq-—‘q---,-_---“--n,“addq-ﬁnnﬂ.‘qq—-q"—_*—-ﬁq‘a

LENGTH CATEGORY (cm)

STOMACH CONTENTS D Y T TN
6-10
A AR A AR AR AR L A AR RS R AN AR AL R T EC A ARG R DAL C AL AL RA NS AT R AR AR AL AL SRR RS .S
TREMATODA (<B.1]
NEMATODA [5.8]
POLYCHAETA [59.8]
Oweniidae 2.5
Aampharetidae 9.2
Sabellidae 3.0
Polychaeta tubes 4.8
Nephtyidae 7.6
Polynoidae g.7
Other Polychaeta 34.0
CRUSTACEA (25.3]
Amphipoda (11.7)
Caprellidae <0.1
Ericthonius rubricornis 2.6
Unciola irrorata 1.6
Unclola serrata 1.3
Corophiidae 2.6
Gammar idae 3.1
Leptocheirus pinguis 8.5
Decapoda (<6.1)
Unidentified shrimps <g.1
Mysidacea (5.9)
Erythrops erythrophthalma g.8
Other Mysidacea 5.1
Copepoda (0.7)
Other Crustacea (7.8)
MOLLUSCA (B.5]
Bivalvia 8.5
ANIMAL REMAINS [8.4]
FECAL REMAINS [<@.1]
SAND [B.2]
W S o e T S ey ey g S e ] S By ey My ) S S S oy Ty v S e g W) mf e W mg e T Rm g mp Sn S e Sy S v W e Ty e A
Number of fish examined 138
Number of empty stomachs 59
Mean stomach content weight (q) U.004
Mean fish TL (cm) L 8
Mean fish weight (q) 2.6
% BW of stomach contents P.16
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Table 18. Composition of the stomach contents of juvenile yellowtail
flounder, Limanda ferruginea, expressed as a percentage of

the total stomach contents weight versus fish length for
samples collected in the northwest Atlantic for the years

1973~1976.

NEMERTEA
NEMATODA

POLYCHAETA
Spiophanes bombyx
Flabelligeridae
Goniadidae
Lumbrineridae
Other Polychaeta

CRUSTACEA

Amphipoda
Byblis serrata
Amnpelisca sp.
Ampeliscidae
Aoridae
Calliopius laeviusculus
Caprellidae
Ericthonius rubricornis
Ericthonius sp.
Unciola irrorata
Uncilola sp.
Gammar idae
Monoculodes edwardsi
Leptocheirus pinguls
Phoxocephalidae
Pleustes panoplus
Dulichia porrecta
Amphipoda tubes
Other Amphipoda

Decapoda
Cancer irroratus
Crangon septemspinosa
Crangonidae
Pagurus sp. .
Dichelopandalus leptocerus
Pasiphaea multidentata
Unidentified crabs '
Other Decapoda

Isopoda

Cumacea

=Nl ~

L N e e R R R R

(100.9]
(<8.1)
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R R R
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[22.6]
11.74

19.8

[60.9]
(32.7)
1.7
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(61.8]
(13.6)
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Table 18. (continued)

STOMACH CONTENTS | s meccsccccmrec e m e e s~ —
1-5 6-10 11-15 16-20¢
Mysidacea (~) (15.2) (~) (4.0)
Neomysis americana - 15.2 - .0
Other Crustacea (58.6) (3.9) (6.3) (-)
MOLLUSCA (=] (0.2] (=] (-]
Bivalvia ~ 0.2 - -
PISCES (-] [~] [18.4] [4.9)
ANIMAL REMAINS [<@.1} {15.4] [7.3] [28.4]
SAND AND ROCK [=] {@.9] [.6] {1.8]
Number of fish examined 39 77 21 23
Number of empty stomachs 22 25 6 9
Mean stomach content weight (g) g.001 @.021 g.072 ¢.103
Mean fish TL (cm) 3 8 12 18
Mean fish weight (g) 0.2 4,0 14.2 50.6
% BW of stomach contents 5.88 B.52 @.51 g.20
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Table 19.

Copepoda (CoP),

(EUP), Decapoda :shrimps

(POL

all other groups (0).
the total stomach contents made up by a particular prey group

Anphipoda (AMP),

}) » Chaetognatha (CHA),
Prey data are given as the percentage of

Prey categories are
Mysidacea (MYS),
({SHR), Decapoda crabs (CRA),

Pisces and Cephalopoda (F+S), and

Stomach content groups making up the majority of prey taken by
northwest Atlantic juvenile fishes.

Euphausiacea

Pol ychaeta

(a "+" within the table indicates present in the diet but <1%).

e R ey e Gw e wr W W W W e

Atlantic cod

Haddock

Silver hake

Pollock

Red hake

Spotted hake

-

NO. CdP
43 -
52 +
73 +
13 6
35 1
83 12
51 1
17 -

208 +

192 +

356 2

624 +

224 +
89 -

1 -
15 -
76 +
73 +
44 -
15 =

2 14
53 +
5@ -

139 -

O My Ny Vet W WS e W WP Wr e e Wy Wy G Gy G e Ve W W G W G Bu G S W

L6

CRUSTACEA
AMP MYS EUP
29 - -
38 - -
39 1 -
8 17 2
25 2 19
10 - 13
7 - 62
17 - 21
22 + 3
59 4 2
19 22 6
6 13 24
1 4 64
- - 100
- 91

17 11 -
29 3 1
24 1 27
62 4 -
77 - -
50 1 13
35 < 19
6 - 37

e W W W e e m

35
24

11

23
37

e e e W e Y B R W Sw M T W W Ve We W e e Wy W W

POL CHA FP+S
+ - -
1 1
5 +
- - 6
- 2 6
1 2 2
9 - -
19 1 3
le - 2
- 1 5
+ 1 14
1 + 14
- - 20
- 49 -
15 6 -
6 3 -
1 = 21
+ - 7
1l - 3

Wy e oMy v Wr S e WY e v e WY G e Wy my S S e W me B e e e W Ee G W m we mr mw
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15
23

19
16
14



Table 19. (continued)

-f-’r-';-!ﬂ-.—-‘v-"--i-'z-n'-.—w‘--:-t-v-—-f—.Pi--qﬁ-é-f——-'4-3-_3-*--1-gqﬁ—f—-s——-i-v—,ivi}—e‘dl;-!—-:wq!i!‘%—-ﬁ-k—’—
CRUSTACEA MISCELLANEOUS

LENGTH e e g e - S e e - -

RANGE NO, COP AMP MYS EUP SHR CRA POL CHA F+S 0

PREDATOR

_________________________ - W %) W e wr w we ww we
White hake 6-10 1 - -
11-15 13 - 13
16-20 9 - 4
Ocean pout 11-15 8 - 82
Scup 6-10 154 4 16
11-15 213 + 6
Butterfish ‘1-5 23 -+
6-10 160 + 2
11-15 551 5 5

Acadian redfish 11-15 2 41 -

Longhorn sculpin 1-5 36 - 26
6-10 163 - 38

Fourspot flounder 1+~5 1 - 67
Witch flounder 1~5 4 - 87
6-10 11 + 6

American plaice 6<10 138 1 12

Yellowtail fldr, 1-=5 39 ~ +
610 77 - 33
11-15 21 - 14
16-20 23 - 32

-",'!"-,,-""H-'

AL EL LR LA

8

41

9
44
13

1

22
3

31
32

60

23
12
14

- -
+ 13
2 -
+ +
- 2
- 18
< .5

-

18

29
47

199
95
79
59

24
16

33

]
19

21

59
20
12
30
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Figure 1. Geographic areas of the northwest Atlantic surveyed
by the Northeast Fisheries Center during the years
1973-1976.
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Figure 2.

Cumulative distribution plots of bottom trawl catches of
juvenile little skate (<21 cm) and Atlantic cod (<21 cm)
during the spring and autumn for the years 1973«1976.
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Cumulative distribution plots of bottom trawl catches of
juvenile haddock (<21 cm)
the spring and autumn for the years 1973-1976.
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Cumulative distribution plots of bottom trawl catches of

juvenile pollock (<21 cm)

and red hake (<21 cm)
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Figure 5. Cumulative distribution plots of bottom trawl catches of

juvenile spotted hake (<21 cn) and white hake (<21 am)
during the spring and autumn for the years 1973-1976.
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Cumulative distribution plots of bottom trawl catches of

juvenile witch flounder

(<11 cm)

and American plaice

(<11 cm) during the spring and autumn for the years

1973-1976.
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