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ABSTRACT 

The stomach contents of 16,631 fish representing 17 species common to 

Northwest Atlantic continental shelf waters have been analyzed. Fish were 

collected during annual spring and autumn bottom trawl surveys conducted in 

offshore waters between Cape Hatteras, North Carolina, and Western Nova Scotia 

in the years 1973-1976. Major types of food'within the entire study region 

are determined by examining the diet of predators according to fish length and 

within geographic areas traditionally referred to as the Middle Atlantic, 

Southern New Engl and, Georges Bank, Gul f of Mai ne, and Western Nova Scoti a. 

Examination of stomach contents revealed some species of prey were fairly 

wides'pread while others were more characteristic of a particular geographic 

area. Organisms of major importance as prey' throughout the enti re region 

sampled were Unciola irrorata, Dichelopandalus leptocerus, Cancer sp., 

Meganyctiphanes norvegica, Neomysis americana, Loligo pealei, silver hake 

(Merluccius bilinearis), and herring (Clupeidae). The identification of 

principal prey utilized by fishes within various geographic areas established 

that much di etary overl ap occurs between speci es. However, some p-r; nci pa 1 

dtetary components are often uni que to fi shes withi n a parti cul ar area" and 

even more frequently were identified as prey within larger regions which can 

be characterized as temperate (Middle Atlantic, Southern New England and 

Georges Bank) or boreal (Gulf of Maine and Western Nova Scotia). The majority 

of fish prey were found to be fish eggs, fish larvae or juvenile fish, and 

were taken to some extent by all predators sampled. The mean stomach content 

weight, when expres~ed as a percentage body weight according to fish length, 

indicates smaller fish of most species tend to have relatively larger 

quantities of food in their stomachs. 
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INTRODUCTION 

A significant element of the research program at the Northeast Fisheries 

Center, located in Woods Hole, Massachusetts, has been to describe the complex 

predator-prey interactions of Northwest Atlantic fishes which contribute to 

the limits and variability of fish production (Edwards and Bowman 1979; 

Grosslein et a1. 1979, 1980; Cohen et ale 1981, 1982). Principal prey 

categories and dominant species of prey of many predators have been previously 

documented (Edwards and Bowman 1979; Langton and Bowman 1980, 1981). However, 

detailed analysis of the total species composition of prey in relation to size 

of predator is necessary for quantitative analyses of predator-prey 

interactions. In addition, temporal and spatial variability must be 

considered. 

The energy flow through pelagic and benthic components of the food web 

within various marine shelf ecosystems has been described (Okata 1978; Edwards 

and Bowman 1979; Grosslein et al. 1979, 1980; Cohen et a1. 1981). Classi

fication of food organisms into general categories or broad taxonomic levels 

is almost a necessity when examining entire ecosystems, although major prey 

species are usually noted in such studies. Because the names of many 

important or subdominant prey species are often omitted in large scale 

investigations, their importance to the structure and function of particular 

communities within the ecosystem may be overlooked. For example, Bowman and 

Towns (1981) documented that the gammarid amphipod, Gammarus annulatus, was a 

major prey item for many fishes inhabiting the Nantucket Shoals area off Cape 

Cod, Massachusetts; but G. annulatus would seldom, if ever, be mentioned as an 

important prey in the Northwest Atlantic ecosystem. 



In this paper we document the principal species of prey in relation to 

size of predator, within various geographic areas (Part I), during the spring 

and autumn for each year from 1973 through 1976 (Part II), and provide a 

complete listing of organisms (Part II) consumed by 17 species of fish caught 

within various regions located in offshore waters extending from Cape 

Hatteras, North Carolina, to Browns Bank, Nova Scotia. 

Background 

Large scale studies of the diet of Northwest Atlantic fishes have been 

undertaken during bottom trawl surveys conducted by the Northeast Fisheries 

Center (NEFC) since 1963. The area sampled covers continental shelf waters 

extending from Cape Hatteras, North Carolina, to Browns Bank, Nova Scotia, and 

is routinely surveyed during the spring and autumn of each year. The area has 

traditionally been subdivided into five geographic areas, namely the Middle 

Atlantic, Southern New England, Georges Bank, the Gulf of Maine, and Western 

Nova Scotia (Figure 1). Fishes within each geographic area have been 

characterized according to their general dietary preferences based on results 

obtained from initial food studies (1~63-1972) (Bowman et a1. 1976; Edwards 

and Bowman 1979; Grosslein et a1. 1980; Langton and Bowman 1980, 1981). 

Species making up the largest portion of the adult fish biomass in the entire 

study area are euryphagic or stenophagic feeders which fall into one of four 

generalized feeding categories as follows: (1) principally piscivorous 

(including squids); (2) predators on plankton other than fish or squid; (3) 

principal consumers of benthic epifaunal crustaceans; '(4) those which feed 

primarily on benthic infauna and non-crustacean epifauna. 
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More intensive feeding studies were initiated in 1973 to help determine 

the feeding chronology, digestion rate, consumption, and gross growth 

efficiency of selected fish species. Species were chosen according to their 

general feeding category, relative abundance within a geographic area, and 

commercial value. The feeding category of a particular species is made up of 

the principal prey of various trophic levels that link. up and tend to focus 

energy toward the selected fish species (Tyler et ale 1981). The overall plan 

was to monitor the food of at least one species representative of each general 

feeding category within each of the five geographical areas to determine 

spatial and temporal changes that occur (if any) in prey organisms. Species 

selected for the present study were little skate, Raja erinacea (Mitchill); 

Atlantic cod, Gadus morhua (Linnaeus); haddock, Melanogrammus aeglefinus 

(Linnaeus); silver hake, Merluccius bilinear;s (Mitchill); pollock, Pollachius 

virens (Linnaeus); red hake, Urophycis chuss (Walbaum); spotted hake, 

Urophycis regia (Walbaum), white hake, Urophycis tenuis (Mitchill); ocean 

pout, Macrozoarces americanus (Schneider); scup, Stenotomus chrysops 

(Linnaeus); butterfish, Peprilus triacanthus (Peck); redfish, Sebastes marinus 

(Linnaeus); longhorn sculpin, Myoxocephalus octodecemspinosus (Mitchi'l);· 

fourspot flounder, Paralichthys oblongus (Mitchill); witch flounder, 

Glyptocephalus cynoglossus (Linnaeus); American plaice, Hippoglossoides 

platessoides (Fabricius); and yellowtail flounder, Limanda ferruginea 

(Storer)l. 

lAll common and scientific names of fishes after Robins (1980). 

-3-



METHODS AND MATERIALS 

Collection 

Fish stomachs representing 17 species were collected during eight bottpm 

trawl survey cruises (Table 1). The surveys were conducted during the spring 

and autumn for the years 1973-1976 as follows: 16 March-15 May 1973; 26 

September-20 Nov~mber 1973; 12 March-4 May 1974; 20 September-14 November 

1974; 4 March-12 May 1975; 15 October-18 November 1975; 4 March-8 May 1976; 

and 20 October-23 November 1976. On spring cruises a two-seam modified Yankee 

No. 41 trawl was fished, and during fall cruises a standard Yankee No. 36 was 

used. The cod end and upper belly of both trawls were lined with 13 mm mesh 

netting to retain smaller fish. A scheme of stratified random trawling was 

conducted within the study area and fishing continued over 24 hours per day. 

All tows were 30 minutes in duration at a vessel speed of 3.5 kn in the 

direction of the next station. Bottom water depths ranged from 27 to 365 

meters. 

During each cruise technicians were instructed to sample 50 juveniles and 

50 adults per selected species from each geographic area. No more than 10 

fish from each age group were to be taken at a particular station, and fish 

were not to be sampled at two consecutive stations. The only exception to 

this collection method occurred when, as the cruise progressed, it seemed that 

50 juvenile or 50 adult fish of a species would not be collected within a 

particular area. In this case fish were collected as necessary to obtain the 

sample size requested. Stomachs of large fish were excised aboard ship, 

individually wrapped in gauze with a label denoting vessel, cruise, station, 

species, fork length (FL) when applicable, otherwise total length (TL), sex, 

and maturity, and preserved in a 4.0 percent formaldehyde solution (by 

volume). Small fish were preserved whole. 
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Analysis 

In the laboratory the preserved stomachs were individually opened and 

their contents emptied onto a 0.25 mm mesh opening screen sieve to permit 

washing without the loss of any food items. T~e stomach contents were sorted, 

identified, counted, and damp dried on absorbent paper. Major prey items and 

commonly occurring but relatively minor prey, in terms of weight, were 

identified to species whenever practical. The wet weight of all stomach 

content groups was determined to the nearest 0.001 g and all information 

recorded. A stomach was considered empty when no food items could be 

identified and the material found in the stomach weighed less than 0.001 g. 

Data were analyzed with the aid of FORTRAN IV programs written for use on a 

Honeywell SIGMA 7 computer system located at the Woods Hole Oceanographic 

Institution in Woods Hole, Massachusetts. 

Presentation of data 

In the first two sections of the results (Part I), food data are 

presented in terms of the mean stomach content weight and the percentage 

weight each prey group made up of the total stomach contents weight. All 

tables follow a standard format to aid in making dietary comparisons. Two 

tables are presented for each predator species. The first table lists the 

stomach contents for five centimeter fish length categories; the second table, 

which may be found in the appendix, lists the food eaten by predators within 

each geographic area. However, when describing foods eaten within geographic 

areas all species are discussed together in the text, and five summary tables 

(one for each geographic area) are furnished. Part II of this manuscript 

includes tables listing all stomach contents identified, the number of each 

item, the total weight of all stomach content groups and the percentage of the 
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total weight made up by stomach content groups for each predator species. A 

second set of tables lists the major stomach content groups identified within 

both the spring and fall of each year (1973-1976). In all the above noted 

tables subtotals of the percentage weight of major stomach content groups are 

offset to the left. The number of fish stomachs examined, number of empty 

stomachs, mean stomach content weight, and mean fish length are given at the 

bottom of the tables. 

The last section of the results in Part I includes calculations of the 

percentage body weight of the stomach contents representing various fish 

length categories sampled for individual predator species. The mean stomach 

content weight of various size fish of each species was converted to 

percentage body weight (%BW) by first determining the median value of each 

fi ve cent i meter 1 ength category and t ransf ormi ng the va 1 ue to \'iho 1 e fi sh 

weight utilizing length/weight equations for each species which were available 

in the 1 i teratu re or as NEFC laboratory data; subsequent 1 y, the mean stomach 

content weight values for each category were divided by the whole fish weights 

and multiplied by 100. The %BW calculations were then plotted and comparisons 

were made between the type of diet, %BW of stomach contents, and gut 

morphology of the various species. Gut morphological measurements were 

extracted from data given in a paper by Edwards and Bowman (1979) for all 

species except spotted hake. Spotted hake data were obtained from NEFC 

laboratory information. 
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Vari abi 1 i ty 

Sources of potential variation in the data presented in Part I and Part 

II of this paper include size, sex, and maturity stage of fish, as well as the 

time of day, area, season, bottom depth, and temperature when or where the 

fish were caught. Each variable considered in Part I and Part II is treated 

separately, i.e., the data were pooled over other variables with no attempt to 

determine the possible confounding effects of different variables on the 

results. Dietary trends noted within the variables examined here should be 

considered only as preliminary observations. 

RESULTS 

The stomach contents of a total of 16,631 fish were examined. The number 

of fish stomachs gathered from each species during the spring and autumn for 

the years 1973-1976 are listed in Table 1. The total number of stomachs 

collected for each predator is given in the right-hand column in the table. A 

summa ry of the number of each spec i es samp 1 ed for stomach content analyses 

within various geographic areas of the Northwest Atlantic for the combined 

years 1973-1976 is given in Table 2. Also presented in Table 2 is the 

predator class, shown in the left hand column" which identifies principal 

types of prey eaten by the various predators. The stomachs of five species 

were collected in the Middle Atlantic and Western Nova Scotia; seven species 

were sampled in Southern New England, the Gulf of Maine, and on Georges Bank. 

Immediately below we discuss the more important prey groups identified in 

the length specific analysis of the food data for each species. When shifts 

in the type of prey consumed occur, apparently related to predator length, 
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they are noted. Subsequent to the aforementioned evaluation we describe the 

relatively important foods, overall, of the combined species sampled within 

each geographic area. Finally, relationships between the %BW of the stomach 

contents, type of food consumed, and gut morphology among species are 

presented. 

Food in relation to fish length 

Little skate 

Crustaceans were the dominant prey of all little skate sampled (i .e., 6-

55 cm TL, Table 3). However, fish ~35 cm TL preyed mostly on amphipods such 

as Unciola irrorata, Gammarus annulatus, Leptocheirus pinguis, and Monoculodes 

edwardsi while those >35 cm TL ate large quantities of decapods (e.g., Cancer 

borealis, ~ irroratus, Crangon septemspinosa, Pagurus acadianus, 

and Dichelopandalus leptocerus. Polychaetes, mollusks, and fish were also 

taken as food but principally only by fish >20 cm TL. 

Atlantic cod 

Atlantic cod ~50 cm FL fed mainly on decapod crustaceans with Hyas 

coarctatus, Pagurus acadianus, Dichelopandalus leptocerus, and Pandalus 

montagui being especially important prey (Table 4). The stomachs of Atlantic 

cod >50 cm FL contained large quantities of fish; more important species 

identified, in terms of percentage weight, were Clupea harengus and other 

herrings, t~erluccius bilinearis and other hakes, Ammodytes americanus, 

Cottidae, Scomber scombrus, and Sebastes marinus. Also of importance in their 

diet were decapod crabs (represented by Cancer irroratus more than any other 

species) and mollusks (e.g., pelecypods and cephalopods). Small quantities of 
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Coelenterata, Polychaeta~ and Echinodermata were identified in the stomachs of 

fish within several length categories ~50 and >50 em FL. 

Haddock 

The smallest haddock sampled (6-25 cm FL) had eaten mostly various 

crustaceans such as euphausiids (Meganyctiphanes norvegica), amphipods (e.g., 

Unciola irrorata~ ~ serrata, and Leptocheirus pinguis), and decapods (mainly 

Oichelopandalus leptocerus) as can be seen in Table 5. Polychaetes were also 

an important prey of small haddock. Fish >25 cm FL also preyed upon 

amphipods, but less intensively than the smaller haddock. The diet of larger 

haddock also included fairly large quantities of polychaetes and echinoderms 

(mainly Stronglocentrotus drobachiensis, Echinarachnius parma, Ophiura sarsi, 

and Ophiopholis aculeata). Coelenterates, mollusks, and fish were identified 

as part of the diet of both small and large haddock. 

Silver hake 

Silver hake of all lengths preyed principally on either fish or 

crustaceans (Table 6). However, the bulk of the food of silver hake <20 cm FL 

was crustaceans (>80% of the diet on average), whereas the food of individuals 

>20 cm FL was mostly fish and some squid (together these two prey categories 

averaged well over 50% of the diet). Crustacea eaten by silver hake 1-20 cm 

FL were found to be amphipods (especially Ampeliscidae and Parathemisto in the 

1-5 cm fish length category), decapods (e.g., Crangon septemspinosa and 

Oichelopandalus leptocerus), euphausiids (exclusively Meganyctiphanes 

norvegica), mysids (only Neomysis americana identified), and copepods. Fish 

(mainly juvenile silver hake, Merluccius bilinearis, and American sand lance, 

Ammodytes americanus) were also consumed by small silver hake. The diet of 
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silver hake >20 cm FL was primarily fish and included, in part, Clupeidae, 

Merluceius bilinearis, Ammodytes americanus, Scomber seombrus, and Peprilus 

triacanthus. Loligo peale;, the long-finned squid, was also important in the 

diet of large silver hake. 

Pollock 

Crustaceans were an important dietary constituent of pollock within all 

length categories, but were especially notable as a food of pollock ~75 cm FL 

(Table 7). Crustaceans made up more than 60% of the diet of fish within most 

length categories ~75 cm FL. The largest contributors to the crustacean prey 

were Euphausiacea (Meganyctiphanes norvegica and Thysanoessa inermis) and 

decapod shrimp (species of consequence were Pasiphaea multidentata, Pandalus 

borealis, and Dichelopandalus leptocerus). Fish, although an important food 

for pollock as small as 26-30 cm FL, were heavily preyed upon by pollock >65 

cm FL (fish made up >50% of the diet of pollock within four length categories 

>65 em FL). Fish taxon identified as important prey of large pollock were 

Clupeidae, Merluccius bilinearis, Pollachius virens, Aethoprora metopoclampa, 

Scomber scombrus and Sebastes marinus. Loligo squid was found to be of 

consequence only in the diet of the largest pollock sampled (>90 em FL). 

Red hake 

Red hake <25 cm TL preyed almost exclusively on Crustacea (Table 8). 

Amphipods (mostly Unciola irrorata and Leptocheirus pinguis) and decapods 

(principally Crangon septemspinosa and Diche10pandalus leptocerus) were the 

crustaceans found to be of considerable importance as prey of small red 

hake. Red hake >25 cm TL also ate substantial quantities of crustaceans 

(especially the two species of decapods noted immediately above along with 
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Cancer sp., Munida sp., and Pagurus acadianus). In addition to crustaceans, 

large red hake preyed heavily upon fish (Clupeidae, Ophidiidae, and 

Pleuronectiformes were identified) and squid. Polychaetes were found in the 

stomachs of both small and large red hake. 

Spotted hake 

The diet of spotted hake ~25 cm TL consisted primarily of crustaceans, 

whereas fish and squid were the principal food of fish >25 cm TL (Table 9) as 

was previously noted for red hake. However, spotted hake prey differed from 

that of red hake in that spotted hake 1-10 cm Tl ate large quantities of 

amphipods (>50% of their stomach contents by weight), and spotted hake 11-25 

cm Tl consumed considerable amounts of amphipods, decapods (mostly Crangon 

septemspinosa and Dichelopandalus leptocerus) and euphausiids (almost 

exclusively Meganyctiphanes norvegica). The majority of fish and squid found 

in the stomachs of spotted hake >25 cm TL were not identified (but Merluccius 

bilinearis and Ophidiidae were recognized as fairly important prey). Spotted 

hake >25 cm Tl also took considerable quantities of decapods as prey (e.g., 

Cancer irroratus, Crangon septemspinosa, Munida iris, and Dichelopandalus 

leptocerus). 

White hake 

More than one-half of the food of white hake (Table 10) 16-40 cm TL was 

Crustacea (decapod shrimp, Dichelopandalus leptocerus and Pandalus borealis; 

and the euphausiid, Meganyctiphanes norvegica were the principal species 

identified). Fish >40 cm TL preyed almost exclusively on Pisces, namely 

species such as Argentina silus, Clupe~ harengus, Merluccius bilinearis, 

Urophycis chuss, ~ tenuis, Scomber scombrus, Sebastes marinus, and 
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Pseudopleuronectes americanus. Small quantities of Mollusca were identified 

in the dietary of both small and large white hake. 

Ocean pout 

Amphipod crustaceans (most identified as being in the family Corophiidae) 

accounted for a large percentage of the diet of 11-35 cm TL ocean pout (Table 

11). Also of importance as food for fish in the above mentioned length range 

were the decapod crab, Cancer irroratus, polychaete worms, mollusks, and 

echinoderms (especially Echinarachnius parma which made up 88.1% of the 

identified stomach contents of fish in the 26-30 cm TL category). Echinoderms 

contributed more than 50% to the dietary of ocean pout in all length 

categories >35 cm TL. Echinarachnius parma, in particular, was an especially 

important food. Other echinoderms identified as food were the ophiuroids 

Euryale sp. and Ophiopholis aculeata. Prey groups of lesser dietary 

importance to fish >35 cm TL were Polychaeta, various Crustacea such as 

amphipods and decapods, and Mollusca (primarily Placopecten sp.). 

Scup 

The stomach contents of all scup sampled consistently contained 

substantial quantities (>25%) of polychaetes (various families identified are 

listed in Table 12). Crustaceans were also found to be an important food of 

scup of various sizes. However, scup 6-10 cm FL consumed the largest 

quantities of Crustacea (44.4%). Amphipods (primarily Unciola irrorata, 

Leptocheirus pinguis and unidentified Gammaridae were noted), decapods, and 

mysids were the predominant crustaceans identified. r~ollusks, in particular 

squid, were a notable prey of scup 11-15 cm FL, 21-25cm FL, and 26-30 cm 

FL. Coelenterata, Nemertea, Echinodermata, and Pisces, are noteworthy prey of 

scup, but they are of less dietary importance than the items mentioned above. 
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Butterfish 

Large percentages of the stomach contents of butterfish were made up by 

unidentified animal remains (included in the Miscellaneous stomach content 

grouping) in all fish length categories (Table 13). Several prey groups were 

important constituents of the diet of butterfish ranging from 6 to 25 cm FL. 

They include Coelenterata, Po1ychaeta (see various families listed in Table 

13), Crustacea (mainly the amphipod Parathemisto sp., but also Oecapoda and' 

Copepoda), Mollusca, and Thaliacea (mostly Larvacea and Hemimyaria). 

Coelenterata and Thaliacea were especially important food of the few large 

fish sampled (21-25 cm FL). Dietary items such as Ctenophora and Nemertea 

also made up a small percentage of the gut contents of butterfish (note 11-15 

and 16-20 cm FL categories). 

Redfish 

Little variation was observed in the diet of redfish of varying 

lengths. Crustaceans dominated the diet of all redfish sampled, with the 

decapods, Diche10pandalus 1eptocerus and Pasiphaea multidentata, and the 

euphausiid Meganyctiphanes norvegica being especially important food (Table 

14). Fish was the only other prey group identified, and they were taken by 

larger redfish (e.g., ~~yoxocephalus octodecemspinosa were eaten by redfish 21-

25 cm FL, and Merluccius bi1inearis were consumed by 31-35 cm FL predators). 

Longhorn sculpin 

As with redfish noted immediately above, crustaceans constituted the 

major portion of the diet of all longhorn sculpin sampled (Table 15). 

However, longhorn sculpin 1-15 cm TL preyed heavily on amphipods (e.g., 

Uncio1a irrorata and Leptocheirus pinguis) and small decapods (mainly Crangon 
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septemspinosa), and longhorn sculpin >15 cm TL took prey such as Cancer 

irroratus, Hyas coarctatus, Pagurus sp. and Dichelopandalus leptocerus. Also 

included in the crustacean portion of their diet were isopods and mysids 

(exclusively Neomysis americana) which were eaten to some extent by almost all 

length categories sampled. The only other major prey groups identified in the 

stomach contents of longhorn sculpin were Polychaeta and Pisces which made up 

greater percentages of the diet of longhorn sculpin >15 cm TL than fish <16 cm 

TL. 

Fourspot flounder 

Fourspot flounder of all length categories sampled fed intensively on 

decapod crustaceans (Table 16). Cancer irroratus, Crango" septemspinosa, 

Munida sp., and Dichelopandalus leptocerus were some of the most important 

prey included in the diet of this flounder. Another important crustacean prey 

group identified was the Mysidacea (almost solely Neomysis americana) which 

was taken by fish >15 cm TL. Mollusca (almost totally squid) tended to make 

up larger percentages of the food of fourspot falling within the longer fish 

length categories (26-35 cm TL), whereas fish prey made up the largest 

percentage of the stomach contents of relatively small fourspot flounder (16-

20 cm TL). 

Witch flounder 

Polychaetes were of considerable importance in the diet of witch flounder 

of all sizes. A fairly extensive list of polychaete prey is presented in 

Table 17. The smallest (~20 cm TL) witch flounder sampled were feeding very 

heavily on the euphausiid crustacean, Meganyctiphanes norvegica (69.8% of 

their diet). Euphausiids were also eaten in large quantities by fish 26-30 cm 
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TL (34.9%). Generally, the percentage of the witch flounder diet made up of 

crustaceans became progressively smaller as the size of fish increased. 

Conversely, the portion of their diet consisting of Echinodermata (the 

principal contributor to this prey group was Holothuroidea) tended to get 

larger for fish length categories representing longer and longer fish. The 

remainder of the witch flounder diet (for fish of varying lengths) included 

relatively small amounts of Coelenterata, Mollusca, and Ascidiacea. 

American plaice 

Polychaeta, Crustacea, Mollusca, and Echinodermata all accounted for 

large percentages of the food of American plaice ~25 cm TL (Table 18). 

Polychaetes were especially important prey of fish ~20 cm. American plaice 

>25 cm TL fed to a lesser extent on polychaetes, crustaceans, and mollusks and 

much more heavily on echinoderms such as the echinoid, Echinarachnius parma, 

and the Ophiuroid, Ophiura sarsi. The aforementioned was especially evident 

for fish within the three longest length categories (i .e., >40 cm TL) where 

Echinodermata made up >80% of all food. 

Yellowtail flounder 

Yellowtail flounder of all sizes preyed on Crustacea, but the percentage 

of their diet made up by crustaceans steadily decreases as fish length 

increases (Table 19). Amphipods (e.g., Byblis serrata, Unciola irrorata, and 

Leptocheirus pinguis) and decapods (e.g., Crangon septemspinosa and 

Dichelopandalus leptocerus) were identified as the major contributors to the 

Crustacea portion of the yellowtail flounder stomach contents. For the most 

part, fi sh ~20 cm TL ate amphi pods and decapods, whi 1 e those >20 cm TL fed on 

a variety of polychaetes. Other stomach content groups which contributed to 
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the diet of yellowtail flounder include Coelenterata, Nemertea, Mollusca, and 

Urochordata, all of which were eaten principally by fish >15 cm TL. 

Food according to geographic area 

Examination of the stomach contents revealed some species of prey were 

fairly widespread while others were more characteristic of a particular region 

(Middle Atlantic, Southern New England and Georges Bank, or the Gulf of Maine 

and Western Nova Scotia) or geographic area. The controlling factor for the 

distribution of many prey species is likely water temperature and/or bottom 

sed; ment type. 

Organisms taken as prey throughout the entire study area during the 1973-

1976 period were Polychaeta (various families), Unciola irrorata (amphipod), 

Dichelopandalus leptocerus (decapod shrimp), Cancer sp. (decapod crab), 

Meganyctiphanes norvegica (euphausiid), Neomysis americana (mysid), Loligo 

pealei (squid), Merluccius bilinearis (silver hake), and Clupeidae 

(herring). The stomach contents of at least one predator species sampled in 

all areas except the Middle Atlantic included Aphrodita sp. (polychaete), 

Leptocheirus pinguis (amphipod), Axius serratus and Pagurus sp. (decapods), 

Echinoidea, Holothuroidea, and Scomber scombrus (Atlantic mackerel). One prey 

species, Ammodytes americanus (American sand lance), was consumed by one or 

more predators in each area except Western Nova Scotia. The remaining stomach 

content groups discussed below were either characteristic as a food of at 

least one predator species within a particular geographic area (or areas), or 

were identified as important prey of one or more species sampled only in the 

Middle Atlantic, Southern Nelli England, and Georges Bank, or the Gulf of Maine 

and Western Nova Scotia regions. Major prey groups of all species considered 
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together are listed in Tables 20-24 for ease of comparing prey between 

geographic areas (also see Appendices A-Q for a listing of prey taken by 

predators sampled within each area). 

No major prey species were identified as unique food sources for the fish 

in the Middle Atlantic (Table 20). In Southern New England, Gammarus 

annulatus (an amphipod consumed by little skate) and Stenotomus chrysops 

(scup, which were eaten by silver hake) can be considered as principally 

endemic food sources (Table 21). Scallop viscera was the only dietary item 

found to be fed on solely by fish on Georges Bank (it was eaten by Atlantic 

cod, haddock, and ocean pout), and this occurrence probably resulted from the 

fish feeding on the viscera after scallop fishermen discarded it (on Georges 

Bank) after removing the adductor muscle, as has been reported previously by 

Wigley 1956; Bowman 1975; and Bowman and Langton 1978 (Table 22). Food found 

peculiar to Gulf of Maine fishes included Geryon quinquedens (red crab), which 

were eaten by Atlantic cod; Pollachius virens (pollock), consumed by larger 

pollock; and Urophycis tenuis (white hake), identified as prey of bigger white 

hake (Table 23). Two species of fish were the only prey identified as being 

taken solely by predators sampled in Western Nova Scotia (Table 24); namely 

Gadus morhua (Atlantic cod), ingested by Atlantic cod of greater size, and 

Melanogrammus aeglefinus (haddock), devoured by Atlantic cod and haddock 

longer in length. 

Organisms identified in the diet of predators within two or three 

geographic -areas are given immediately below. Ophiuroidea (brittle stars) was 

of dietary importance to fishes on Georges Bank (Atlantic cod, haddock, and 

ocean pout), in the Gulf of Maine (Atlantic cod, witch flounder, haddock, and 

American plaice), and in Western Nova Scotia (Atlantic cod, haddock, witch 

flounder, and American plaice). Sebastes marinus (redfish) was eaten by 
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Atlantic cod on Georges Bank (but it only accounted for <0.1% of their diet); 

in the Gulf of Maine by white hake, Atlantic cod, and pollock; and in Western 

Nova Scotia by Atlantic cod. Hippoglossoides platessoides (American plaice) 

was preyed upon by Atlantic cod on Georges Bank and in Western Nova Scotia. 

The last stomach content category within this group was the Thaliacea, which 

were identified in the stomach contents of butterfish sampled in the Middle 

At 1 ant i c and Southern New Engl and. 

Two species were noted as major prey of fishes sampled in the Middle 

Atlantic, Southern New England, and Georges Bank region. Crangon 

septemspi nosa was consumed by si 1 ve r hake, spotted hake, and fou rspot fl ou nde r 

in the Middle Atlantic; silver hake, red hake, little hake, and yellowtail 

flounder in Southern New England; and silver hake, little skate, longhorn 

sculpin, and yellowtail flounder on Georges Bank. Peprilus triacanthus 

(butterfish) was taken as prey by silver hake sampled in all three geographic 

areas. The two species of prey mentioned immediately above, and other 

organisms, identified as principal food in this region and commented on in 

above paragraphs, are known to be primarily associated with warm waters. For 

example, butterfish and scup are principally located in the southern part of 

our sampling area (Bigelow and Schroeder 1953; NEFC data2) and the 

distribution of Thaliacea, Gammarus annulatus, Crangon septemspinosa, and 

Placopecten magel1anicus (sea scallop) is mainly within the three geographic 

areas referred to above (Gasner, 1971; NEFC data2). 

Three species were noted as co-occurring prey of fishes in the Gulf of 

Maine and Western Nova Scotia region. Only the stomachs of fishes sampled in 

the Gulf of Maine and Western Nova Scotia contained fairly large quantities of 

2Contact authors for further information. 
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Pandalus borealis (white hake, pollock, redfish, and American plaice in the 

Gulf of Maine, and pollock and American plaice in Western Nova Scotia), 

Pasiphaea multidentata (pollock and redfish in the Gulf of Maine, and pollock 

in Western Nova Scotia), and Thysanoessa inermis (pollock; only <0.1% in the 

Gulf of Maine, and 1.5% in Western Nova Scotia). These three species along 

with other prey noted in above paragraphs as being relatively unique food of 

fishes within either the Gulf of Maine or Western Nova Scotia are organisms 

which primarily inhabit cold waters (Gasner 1971; Bigelow and Schroeder 1953; 

NEFC data2). It should be mentioned that Geryon quinquedens, a cold water 

species taken by Atlantic cod in the Gulf of Maine also occur in large numbers 

in the cold deep slope waters (mostly below 366 m) south of Cape Cod, beyond 

the sampling depth range of the bottom trawl surveys. Surprisingly, large 

populations of juvenile Atlantic cod and haddock occur on Georges Bank, but 

they were only identified in the stomachs of Atlantic cod and haddock sampled 

in Western Nova Scotia. The last species to be noted here is redfish, which 

is a fish common to and preyed upon in the Gulf of Maine and Western Nova 

Scotia (although <0.1% of the Atlantic cod diet on Georges Bank was also 

redfish). 

Percentage body weight of stomach contents 

Comparison of %BW of mean stomach content weight data to fish size, fish 

diet, dietary caloric value and gut morphology of the various species revealed 

striking relationships exist between many species. Appendix R lists the fish 

length-weight equations (and their sources) which were used to convert mean 

stomach content values to %BW. Figure 2 illustrates how the %BW of stomach 

contents differ with fish size for the various species (data from which 
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figures were drawn are listed in Appendix S). It can be seen in the figure 

that the smaller fish of many species tend to have larger quantities of food 

in their stomachs, in terms of %BW, than the larger fish (e.g., see little 

skate, scup, butterfish, witch flounder, yellowtail flounder, and longhorn 

sculpin in Figure 2) and that the stomachs of the largest fish of several 

species contain more food in terms of %BW than the medium size fishe's (e.g., 

see Atlantic cod, haddock, silver hake, pollock, red hake, and fourspot 

flounder). The %BW of the stomach contents of various size fish of other 

species were highly variable (e.g., see spotted hake, white hake, ocean pout, 

redfish, and American plaice). A possible explanation for these phenomena is 

given in the discussion. 

The average %BW of the stomach contents was calculated (excluding all 

fish 1-5 cm in length since they were obtained for so few species) and 

compared with the composition of the diet, dietary caloric value, and gut 

morphology for each species. The latter two data sets were taken from a paper 

by Edwards and Bowman 1979. All data are listed in Table 25 where species 

have been grouped into three categories (i.e., gadiformes, pleuronectiformes, 

and other fishes) to exemplify relationships noted between species. Further, 

fish within each group are listed in descending order according to their 

average %BW. Of interest is that, overall, within each group the species 

whose stomachs contain the largest quantities of food tend to feed primarily 

on fish, squid, and decapods (which are high in caloric value) and also have 

fairly large stomachs in comparison to their intestine (see Nikolsky 1963 for 

a discussion of morphological differences between various types of 

predators). The size of stomach is indicated by the S/1 ratio which was 

calculated by dividing the stomach tissue weight by the weight of the 

intestine and pylorus. Fishes whose stomachs contained the smallest 
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quantities of food fed on prey of relatively low caloric value (e.g., 

echinoids, ophiuroids, polychaetes, holothurians, and thaliaceans) and had 

relatively large intestines (their S/1 ratios were generally <0.5. Pollock 

(within the "gadiformes") and redfish (within the "other fishes ll
) were 

exceptions to the trend noted above in that the stomachs of both species 

contained small quantities of.food (0.41 and O.10%BW, respectively) of 

relatively high caloric value, and they also have fairly large stomachs. It 

should also be noted that ocean pout and American plaice, both of which fed on 

large quantities of echinoids and ophiuroids (both low in caloric value as a 

food) have the smallest S/1 ratios within their groups. The points brought 

out above provide some evidence that a relationship exists between the 

quantity and type (or caloric value) of food consumed, and the digestive tract 

morphology of a particular species. 

DISCUSSION 

Previous investigations have established that the food eaten by many 

predators changes as they grow in length. Vinogradov (1972) and Bowman 

(1980b) documented that silver hake in the Northwest Atlantic eat mostly 

crustaceans when they are juveniles and are piscivores when adults. Daan 

(1973) studied North Sea cod and found a pronounced shift from crustaceans to 

fish in their diet as they increased in length. Similar dietary trends have 

been noted for sUFh species as red hake, white hake, and pollock (Vinogradov 

1972, Tyler 1971, Steele 1963, respectively). Prey selection by individual 

fish is principally dependent on the mouth morphology of the predator 

(particularly mouth size), and the physical and behavioral adaptations of the 
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particular species for obtaining available prey. Food related size classes 

for fish have been identified as "threshold lengthsll by Parker and Larkin 

(1959) and as "feeding stanzas ll by Paloheimo and Dickie (1965) and Tyler 

(1972). Hahm and Langton (1980) examined predator to prey weight ratios and 

showed that different predators select different size frequencies of prey. 

Hahm and Langton1s work concentrated on a subset of the data considered in the 

present study. Data presented herein corroborates information from these 

earlier investigations, and further, documents that dietary shifts related to 

fish size occur in other species as well (e.g., little skate, haddock, spotted 

hake, ocean pout, longhorn sculpin, American plaice, and yellowtail flounder). 

Overall, the analysis of the stomach contents reported on here indicates 

that the smallest fish of each species sampled (juveniles) prey mostly on 

amphipods, euphausiids (almost exclusively Meganyctophanes norvegica) mysids 

(mostly Neomysis americana) and decapod shrimp (principally Crangon 

septemspinosis and Dichelopandalus leptocerus). The juveniles of four species 

(i.e., scup, witch flounder, American plaice, and yellowtail flounder) also 

fed to varying degrees on polychaetes, and one predator, namely butterfish 

also took larvaceans as food. The larger adult fish of many species (i .e., 

Atlantic cod, silver hake, pollock, red hake, spotted hake, and white hake) 

fed intensively on fish or squid, while others (i .e., little skate, longhorn 

sculpin, and to a lesser extent, fourspot flounder) ate mostly decapod crabs 

and shrimp. Of particular interest is that most, if not all, fish consumed 

are either eggs, larvae, juveniles, or species of relatively small size (e~g., 

see Table 26 for names and sizes of fish eaten by Atlantic cod, the largest 

predator sampled). Also note that all species collected prey to some degree 

on fi sh (Tab 1 e 27). Adu 1 t haddock, ocean pout" Arne ri can p 1 a ice, and 

yellowtail flounder took some combination of echinoderms and/or polychaetes as 
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their principal food. These data are fairly consistent with previous reports 

on the food of the same species. For example, Bowman (1981) reported on the 

diet of the juveniles of ten species of Northwest Atlantic groundfish. He 

found that relatively few prey groups (e.g., copepods, amphipods, 

Meganyctiphanes norvegica, Crangon septemspinosa, and Neomysis americana) 

account for a large portion of the food of juvenile fish. Langton and Bowman 

(1980, 1981) studied the dietary habits of gadiform and pleuronectid fishes 

collected in the same geographic areas as the present study during the years 

1969-1972. Our results for the same species agree well with their findings. 

Our data are also in agreement with McEachranls conclusions (1973) on little 

skate. He noted little skate <41 cm TL consumed mostly amphipods, while 

skates >41 crn TL fed primarily on decapod crabs and shrimp during the 1969-

1970 period in the Northwest Atlantic. 

The composition of the diet of few, if any, fish species remains the same 

throughout their life. However, the type of food eaten by some species varies 

little as they grow. Rae (1969) observed only a slight change in the diet of 

different size witch flounder caught on Icelandic fishing grounds off 

Scotland. He noted crustaceans were eaten more often than polychaetes by 

smaller fish (11-20 cm TL), but for all other size classes of fish (up to 50 

cm TL) polychaetes were the most frequent prey consumed. Witch flounder 

caught in the Gulf of Maine and Western Nova Scotia for the present study had 

similar dietary habits to the Northeast Atlantic witch flounder studied by Rae 

(loc. cit.). Only the stomachs of fish <20 cm TL contained large quantities 

of crustaceans (e.g., 69.8% Meganyctiphanes norvegica; see Table 17); for all 

other length categories polychaetes made up the largest portion of the stomach 

contents. Other predators whose diets only differed slightly between length 

categories were redfish (prey was almost exclusively euphausiids and decapod 
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shrimp), scup (food consisted mainly of polychaetes), butterfish (hydroloans, 

polychaetes, and amphipods were important prey), and to a lesser extent 

fourspot flounder (decapod shrimp was the principal prey of all fourspot 

flounder sampled; however, some squid and decapod crabs were also taken by 

fi sh >20 cm TL). 

Predation patterns of fishes within each particular geographic area have 

not changed substantially over time. Langton and Bowman (1980, 1981) 

described the food of gadiform and pleuronectiform fishes in the same study 

area for the years 1969-1972. Many of the same or similar differences between 

areas reported on here were established during their investigations. The 

identification in this paper of the principal prey utilized by fishes within 

various geographic areas also establishes that many prey species are 

widespread in the study area. However, other organisms utilized as food are 

often restricted to relatively small geographic areas. 

Seasonal and spatial changes in the type and quantity of food consumed 

according to prey availability are well documented (Tyler 1971, 1972; Turuk 

1976). The data presented here and in previous reports (e.g., Langton and 

Bowman 1980, 1981) represent collections made during similar seasons and in 

the same geographic sampling areas. Therefore, the consistent similarities 

and differences noted in the prey consumed between areas are a measure of the 

relative abundance of species utilized as prey. Because the most abundant 

predators within each geographic area were chosen for this analysis, the 

principal species of prey consumed within each area likely represent a 

significant biomass. This can be documented for at least one species, namely 

Pandalus borealis, a common prey of fishes in the Gulf of Maine and Western 

Nova Scotia region. Commercial vessels landed more than 10,000 tons of this 

species annually during the early 1970 l s and the estimated biomass was more 
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than 20,000 tons during the same period in the Gulf of Maine and Western Nova 

Scotia region (Clark et al., 1979). Prey considered here to be generally 

restricted to specific areas likely tend to also segregate the fish species 

which have developed prey-specific efficiencies. The affinity of some fish 

species to concentrate in the vicinity of large concentrations of favored food 

has been established (Templeman, 1965; Tyler, 1971). 

Observations on the relationships between %BW of stomach contents, prey 

types consumed, gut morphology, caloric value of food, and daily ration have 

been described in some detail by Edwards and Bowman (1979). They noted the 

caloric value of food (also digestibility of prey) and the S/1 ratio (or gut 

morphology) are related in that fishes which eat food of low caloric value 

(e.g., polychaetes and thalaceans) and/or food which is hard to digest (e.g., 

echinoderms) tend to have heavier (and usually longer) intestines (thereby 

reducing the S/1 ratio) than fish which do not. Fish which feed on prey high 

in caloric value (e.g., fish and squid) generally have relatively small 

intestines. 

Edwards and Bowman (loc. cit.) also hypothesized on the feeding behavior 

of various size fish. They suggested that small fish feed several times per 

day; medium size fish feed for the most part only once per day; and large fish 

(which eat mostly large pr~ organisms) feed during a particular period of the 

day, but not necessarily every day. The results presented herein indirectly 

support their hypothesis in that the stomachs of small juveniles of many 

species contained large quantities of food in terms of average %BW, which 

would be expected if they fed several times throughout the day. In this 

regard it should also be mentioned here that in addition to possibly feeding 

more than once per day the juveniles of at least two species (haddock and 

silver hake) are known to have heavier (larger) stomachs, in terms of %BW of 
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stomach tissue, capable of holding relatively more food than the stomachs of 

adults (Bowman 1980a, 198Gb). Moderate size fish, for the most part, had the 

smallest %BW values of stomach contents (possibly indicating they may only 

feed once per day and digest the majority of their food in less than 24 hr). 

Large fish of species which take relatively large prey had the highest %BW of 

stomach content values, an expected result if their prey remains in their 

stomachs over long periods of time while being digested. Certainly there may 

be other explanations for the above results, but the given hypothesis based 

principally on empirical data seems reasonable. 
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Table 1. Number 0 f fi s h stomachs co 11 ected from each spec i es sampled. for the spri n9 and autumn 
oft he yea rs 1973-1976. 

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

Yea r and Season 
1973 197~ 1975 1976 

Predator' Spring Autumn Spring Autumn Spring Autumn Spring Autumn Total 

L i tt 1 e s ka te 134 76 156 113 164 124 204 150 1121 
Atlantic cod 172 361 224 191 180 ~OO 214 172 1714 
Haddock 107 213 121 260 122 268 165 223 14:79 
Si lver hake 196 515 389 333 274 357 309 352 2725 
Pollock 89 135 95 52 76 64 117 64 692 
Red hake 46 84 82 47 56 54 109 112 590 
Spotted hake 47 79 30 74 67 54 96 94 541 
Whi te hake 45 103 79 87 70 56 56 59 555 
Ocean pout 83 21 115 7 72 7 102 32 439 
Scup 44 30 20 91 59 167 120 191 722 
Butterfi sh 61 140 35 168 51 161 201 265 1082 
Red fi sh 55 114 53 49 55 53 58 46 483 
Longhorn sculpin 50 73 104 71 142 106 106 61 71.3 
Fourspot flounder 45 87 41 58 20 27 51 56 385 

l ~/itch flounder 150 142 123 107 62 120 98 45 847 
w 

American plaice 193 246 231 218 165 158 207 104 1522 w 
l Yellowtail flounder 121 128 137 120 152 73 164 126 1021 

Total ---rrD31-



Table 2. Number of each species of fish sampled fo." stomach content analyses within various geographic 
areas of the Northwest Atlantic for the years 1973-1976, combined. 

Geographlc--Area 

Predator class Predator 
Hi ddle- -- Southern Georges Gul f of Western 
Atlantic New England Bank Maine Nova Scotia 

Fish and squid Silver hake 789 918 915 
Atlantic cod 591 418 669 
White hake 470 
Pollock 374 295 

Planktonic invertebrates Butterfish 678 394 
Red fi sh 466 

[p i fauna 1 crus taceans Lit t 1 e s ka te 486 579 
Red hake 481 
Spotted hake 531 
Fourspot flounder 366 
Longhorn sculpin 692 

I 
Lv Benth i c i nfauna and non- Haddock 642 87 747 .p.. 

crustacean epifauna American plaice 714 784 
Yellowtail flounder 502 502 
Witch flounder 426 386 
Scup 450 262 
Ocean pout 239 184 



I 
w 
U1 
I 

Table 3. Composition of the stomach contents of little skate, expressed as a percentage of the total stomach 
contents weight vel'sus fish length, fOI" little skate collected in the Northwest Atlantic froll1 1973 
through 1976. 

[engtJlCategory (em) 
Stomach contents 6-10 11-15 16-20 21-25 26-30 31-35 36-40 

COELENTERAT A 0.4 
NEMERTEA 0.6 0.1 <0.1 
POLYCW\El A 1.1 4.7 15.9 6.0 8.2 13.6 

Flabel1i~eridae 0.3 0.2 2.4 
Aphrodi tldae 0.8 
Glyceddae 0.4 
Nephtyidae 0.3 0.9 
tlereidae 1.1 <0.1 
Other Polychaeta 1.1 4.7 15.9 5,.4 6.9 9.1 

CRUSTACEA 63.2 78.5 84.4 68.7 86.0 69.4 62.9 
Amphi poda 29.2 39.3 39.3 46.0 35.1 32.7 18.1 

Ampeliscidae 3.0 6.0 3.0 2.9 1.4 1.2 
Unciola inorata 10.3 13.7 9.0 2.7 1.8 2.4 
OTherco ropfiTfCla e 0.7 0.1 0.3 0.1 0.7 5.7 
Galllmal'US annulatus 6.3 10.1 5.2 0.1 
OtnerGammarTrJiie- 16.0 6.1 5.1 7.3 10.1 1.4 
Leptocheirus pinguis 3.6 3.1 3.2 4.7 4.3 5.0 
MonoCUlocres edWardST 2.4 1.0 3.3 7.9 10.1 7.8 1.1 
iITfierOedTcerot i da-e 10.8 8.4 1.2 1.3 0.9 2.4 0.2 
Othel' Alilphi poda 6.0 5.8 6.1 1.2 4.2 1.0 

Decapoda 4.9 24.3 32.7 15.3 40.2 21.4 36.2 
Axius serratus 1.0 
C3rlcer-boreaTIs <0.1 0.7 
CanCel' lrrOr'dtus 0.2 15.7 1.3 0.5 
OtherCdlicridae 0.8 0.2 2.1 3.4 4.4 
Crangon septelilspinosa 4.6 14.4 29.5 12.3 16.3 13.2 15.3 
DUierrra n gonTaae- 0.3 4.8 1.2 1.6 0.6 1.9 0.6 
Pagurus acadianus 5.7 
OtherPagul'ldae- 0.3 0.1 0.3 0.6 2.2 

• Dichelopandalus leptocerus 2.3 3.3 0.1 3.8 
Other Uecapoaa .----- 2.3 0.9 0.9 1.9 0.9 2.0 

Isopoda 1.3 0.3 0.1 1.2 1.6 6.3 2.3 
Cirolanidae 0.4 0.3 0.1 1.0 1.5 6.3 2.3 
o the r Isopoda 0.9 <0.1 0.2 0.1 <0.1 

Other Crus tacea 27.8 14.6 12.3 6.2 9.1 9.0 6.3 
MOLLUSCA 0.4 0.1 3.2 5.5 

Pelecypoda 0.4 3.1 3.9 
Ollier l-lo111lsca 0.1 0.1 1.6 

PISCES l.0 0.2 0.1 0.5 3.1 3.5 
lJlvlIria subbi furcata 
ITHle t' p-j sces----- 1.0 0.2 0.1 0.5 3.1 3.5 

MI SCELLANEOUS 35.7 20.5 10.7 14.3 7.4 16.0 14.1 

Number of stomllchs exalilined 43 52 73 44 42 70 110 
Number of empty stomachs 6 2 3 2 2 6 9 
Mean stoilldch content weight(g) 0.018 0.051 0.158 0.257 0.522 0.537 0.874 
Meanfis'hTL{cm) . 9 13 17 22 28 33 38 

-----

41-45 46-50 51-55 

1.3 0.4 0.2 
0.7 1.2 

12.2 7.9 30.5 
0.5 0.2 0.2 
1.3 1.8 6.5 
2.3 0.4 2.9 
1.5 0.6 2.8 
0.4 1.2 6.7 
6.2 3.7 11.4 

67.0 68.8 51.6 
14.7 10.7 4.0 

1.4 0.3 <0.1 
1.6 0.5 <0.1 
1.3 0.2 
0.1 1.8 
1.0 1.2 0.4 
5.3 3.9 2.6 
2.0 1.1 0.1 
0.9 1.1 0.5 
1.1 0.6 0.4 

45.1 53.8 42.9 
1.1 2.6 1.8 
0.7 2.6 5.2 
7.2 5.2 5.3 
4.0 2.9 16.5 
8.7 6.3 5.8 
1.2 0.5 0.9 
9.3 13.4 0.8 
1.9 11.0 2.7 
5.9 4.0 0.8 
5.1 5.3 3.9 

1.3 O.B 2.0 
1.3 0.8 2.0 

<0.1 
5.9 3.5 2.7 

3.0 4.2 2.8 
2.2 3.7 0.5 
0.8 0.5 2.3 

5.0 7.0 2.8 
3.6 

5.0 3.4 2.8 
10.8 10.5 12.1 

247 391 45 
18 50 2 

1.268 1.624 1. 395 
43 47 51 



TilLie 4. Composition of the stomach contents of Atlantic tod, expressed as a percentage of the total 
s tOllIdch contents weight lIersus fi sh length, for AtlanUc cod collected in the tlorthwest 
Atlantjc from 1973 through 1976. 

Length category (CPl) 
Stol\lilch cuntents 6-10 11-15 16-20 11-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 

COElftHERATA 0.5 0.4 0.2 1.1 0.8 0.7 
POL YCIIAETA 0.7 0.6 1.1 2.5 5.0 4.3 3.3 5.1 4.2 2.4 

Aphroditjdile 2.8 0.3 1.7 4.1 3,8 0.9 
Other Polychaeta 0.7 0.6 1.1 2.5 2.2 4.0 1.6 1.0 0.4 1.5 

CRUSTACEA 88.3 78.5 81.0 28.4 83.0 49.1 57.6 37.9 42.1 35.0 3B.5 
C1ecapoda 51.3 10.3 4l.9 16.5 51.9 39.0 44.0 31.5 36.4 32.3 14.4 

Axius serratus 3.0 0.2 6.3 1.8 0.8 
tancer-borealTs 0.3 2.1 0.6 
Cancer i rrora tus .::0.1 0.1 1.0 0.2 0.9 5.0 }0.5 
Ge ry~ 9" lnq~el~~ 

5.4 lIyas coarctatus 3.2 2.2 2.7 3.0 3.3 6.1 
Jlagurus acacHimus 1.0 0.1 0.6 0.4 8.5 4.7 3.4 
IHcheTopilndal us : eptocerus 40.1 3.7 8.9 5.0 24.9 13.4 12.6 10.l 9.0 3.1 2.9 
J>iiooiilus monta~ -- 3.4 1.3 4.2 3.0 6.8 1.7 8.5 3.2 
OlJier-PandalTdae - 4.4 1.1 5.4 1.4 2.1 I 0.3 3,3 0,3 1.2 
Other Oecapoda 11.2 6,6 29.6 1.0 10.1 17 .6 16.3 10.1 5'.4 : 3.5 5.7 

Uthel- Crus Lacea 37.0 68.2 38.1 11. 9 31.1 10.1 13.6 6.4 3.7 2.7 4.1 
MOllUSCA 3.8 8.3 7.1 10.9 14.7 22.2 

Pelecypoda 1.8 0.1 3.1 6.3 10.5 U.B 
Cyrtoda r1 a s i 1 ~il 
PectTrililae - - 3.7 5.5 9.5 11.8 
Other Pelecypoda 1.8 0.1 O.B 1.0 <0.1 

(.0 Cephalopoda 0.1 1.4 1.'1 1.0 
01 loliuo sr. 

lHTIer-Cepha lopoda 0.1 1.4 1.4 1.0 
Olher Mollusca 2.0 6.1 2.0 4.6 2.8 9.4 

E[III NOOEnMAT A 1.3 11.3 2.4 9.4 1.7 3.2 6.0 
Ophiuroidea 0.1 4.9 2.4 ,5.6 1.4 2.3 4.7 
lIolothul'oidea 5,3 - 3.8 0.3 O. 7 U.5 
Otllel' f:eh i nuder-ma til 1.2 1.1 <0.1 <0.1 0.2 0.8 

PISCES 6.3 5.6 1.8 65.8 3.7 15.8 16.1 31.3 29.0, 39,0 25.0 
I.!atrochold idae 
CluJ.lea harengus 2.7 '1.7 
OillerCfupeliJae '- 12.0 4.9 
Gadus morllui\ 
H"i!lanogranunus aei! en nus 
f.lerTlicclliSOTHfieari-s -
IJIfler-Gadl dae---
Alllilloliyles alller iCilliUS 6.7 14.5 9.9 13.3 1.3 
romdae 0,2 0.4 0.2 0.2 <0.1 
Scomber scombrus 1.6 1.8 
PomiiTomussaTIifd x . 
Setlii.stesltlarl nus'--- 3.3 
THppoglosSoTiles-pl a tessoides 
OifierPleuror.ect Hormes 4.8 0.1 0.1 
Olher Pisces 6.3 5.6 1.8 65.6 3.7 9.1 II. 1 16.4 11.2 B.6 16.9 

MISCEllANEOUS 3.0 15.9 11.2 4.6 9.1 13.2 9.7 10.2 4.6 2.8 4.2 
SAtiO AIm HOCK 1.7 5.4 0.1 0.4 0.7 1.2 0.6 5.5 0.3 1.0 

NUlliber or stomachs examined 35 BJ 51 41 81 116 120 Il7 139 }15 126 
Number of empty stomachs 8 14 10 7 6 9 10 8 6 14 13 
t1ean sloillilch content weight(g) 0.035 0.081 0.142 1.112 1.165 2.054 2.651 4.614 7.972 12.759 12.430 
/4e~_r!~t~_!!:.j~L ___________ 8 12 I!! 23 26 33 36 43 48 53 53 

.. -~-----------
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Table 4. (continued) 

length category (elll) 
Stomach contents 61-65 66-70 71-75 76-80 81~85 86-90 91-95 96-100 101-105 106:110 >1!~ ______ _ 

COHENTErtAl A 
POlYCIiAETA 

Aphroditldae 
Olhel' Polychaeta 

CRUSTI\CEA 
Oecapoda 

Axius serratus 
C3ncel·--l.)ol'ea T 1S 
Cancer lrroratus 
}rrYO!1: 9~Ifl~~.ens 

yas coarctatus 
Pa~urus aeltdJanus 
cn dIe TopiilidaTliSTeptocet'uS 
Pilndii1us montagui 
UTIier-PandiiTldae 
Other Oecapoda 

Other Crustacea 
~10llUSCA 

Pelecypoda 

~YI!lO~~l~. i!!l~~ 
Peel nlude 
Olher Pelecypoda 

Cephalopoda 
lo!~ sp. 
oIfierCepha 1 opoda 

Othel'Mollusca 
ECIiItIOOH<MATA 

Ophiul"oitlea 
1101 othu t'O idea 
OllieI' Echinodenuata 

PISCES 
Batracholdldae 
CJuE~~ h~!!n9~~ 
(j tFier c1 lIpe Hae 
Gadus 1110rhua 
Rerariogranullus ae1!!efinus 
f.fe r 1 uccl iiSbTl Tnea rr-s _. 
01TierGiiJrdae--'
Allllilodytes allier lcallus 
Cotlldae- -----
Scomber scolllhrus 
POiliatoii,u s-Sa1 lif r i x 
SeTiasles-illmnus
m~po9losso ides-!l-l a lesso ides 
OlJier-Pleuri"mect 1 formes-
Other Pisces 

MISCEllANEOUS 
sMm AND ROCK 

3.t 
1.1 

32.5 

0.4 
0.7 

29.8 
3.1 
1.3 

10.2 

2.7 

1.6 
5.1 
3.8 
0.9 
1.3 
2.5 

15.5 
12.2 

3.4 

40.0 

3.7 
0.7 

3.3 

8.2 
4.0 

2.2 
0.7 
0.5 

3.4 
1.1 

9.5 
1.0 
4.0 
0.1 
3.4 

5.0 

0.2 
12.3 

3.8 0.3 0.6 
0.5 1.0 0.8 0.1 

26.8 

0.3 
0.2 

26.0 
0.2 
0.9 

11.2 

n.4 
4.6 
1.9 
0.3 
0.8 
5.7 

0.8 
9.3 

1.4 

54.2 

2.9 
1.1 

5.5 

3.6 
1.9 

0.5 

0.5 
3.3 

0.7 
0.5 
0.2 

2.0 

0.6 
10.4 
16.1 
0.2 
5.7 

5.4 

1.3 
12.5 

16.9 

9.1 

3.5 

64.4 

4.1 
0.7 

0.6 
0.4 

15.8 
0.1 
0.7 
8.9 

1.1 

3.2 

1.0 
1.2 
0.3 
0.1 
0.4 
3.1 

3.0 
0.2 

4.5 
0.3 
4.2 

1.4 

2.3 
1.2 

9.3 
)8.1 

0.6 
0.5 

25.4 

10.5 

0.6 
0.2 

20.0 
19.6 

15.4 

2.4 

!i8.8 

2.4 
0.2 

1.0 
10.0 

3.8 
2.1 
0.3 
0.2 

<0.1 
2.2 

0.4 

10.8 

10.8 

1.4 

1.4 
3.2 

0.3 
2.0 
0.1 

22.8 
16.3 

1.9 

2.2 

15.6 

13.9 

8.4 

2.1 

68.0 

2.8 
4.1 

<0.1 
0.1 

13.8 
0.1 
0.8 
7.6 

0.1 

0.9 
0.6 
1.5 
0.2 
0.8 
1.3 

4.9 
3.0 
1.9 

<0.1 
2.2 

2.2 
1.3 

1.5 
0.2 
0.4 

4.5 

14.0 
2.8 

8.4 
4.8 

33.5 

NUinher of slolililchs examined 122 119 III 84 71 
Numher' of ellll-lty stomachs 10 9 9 9 4 
Mean stolll<1ch content welght(g) 22.411 28.836 28.526 38.681 45.193 
~~L:.~!!.J~~~t ___ ~ _________ .~ ________ 67 _____ }~ ______ 7_7 __ 82 

0.8 
0.8 

<0.1 
6.0 

6.0 

1.5 
1.5 
0.3 
0.4 
1.1. 
0.5 

0.7 
<0.1 

1.8 
0.7 

0.7 
<0.1 

<0.1 
1.1 

0.2 

88.9 

2.2 
0.1 

0.2 

4.0 
47.9 

0.8 
0.2 

7.1 
7.7 

21.2 

44 
5 

57.'101 
88 

16.5 
15.5 

11.1 
3.7 

1.0 
8.6 

0.4 
0.3 

<0.1 

4.9 

3.7 
1.3 

72.4 

1.1 
0.1 

32 
4 

70.366 
92 

4.9 

1.3 

8.5 

9.6 

48.9 

1.7 

3.7 

2.4 
2.4 

<0.1 
18.2 

18.0 

28.8 

0.2 

49.2 

1.0 
0.2 

5.5 
7.0 I 

4.5 I' 

:~: I 
0.2 ! 

0.4 I 
0.2 I 
6.2 

4.1 I 

2.1 
22.3 

22.3 
<0.1 

0.3 . 

30 

0.2 

8.0 

0.9 

33.4 

3.5 
3.4 

2 
146.901 

97 

11.3 
11.0 

0.3 

0.6 

87.5 

2.0 

7.2 

0.1 

1.1 
0.6 

0.6 

35.1 

3.3 

22.5 
26.6 

0.4 
0.2 

19 
:1 

122.0')5 
102 

0.1 

14.3 
14.3 

<0.1 
1.4 

1.4 
0.6 

81.5 

0.1 

4.1 
8.9 

0.4 
0.7 

0.2 

0.4 
0.2 

23.2 

24.1 

5.1 

0.1 

23.0 
1.8 
0.3 

0.3 
0.3 

5.3 
4.9 

4.7 

0.2 
<0.1 

0.4 
15.4 

15.3 
15.3 

0.1 
0,3 

78.5 

0.2 

0.3 

7.1 

9.8 
19.1 
22 .4 

7.0 
13.1 

16 14 
3 n 

165.948 188.9)0 
--_JQ~--___ .1.?.L _______ _ 



r~~'fl 6. ~UIIIIUHiH tUII I.If ~"Il stollidCh (;untllnts (If h4("'OC~. ~l(pr.,$5e4 jU a percentage of the 'total ~~olqach 
COlltllllU wc!Uhl verli4~ fh~ lellltth. fQr h~~4Ilc~ fqlh~c~i!4 hi the "uflhw~5~ AthJI~.c frulo ,9/l 
thnllluh '976, 

--------.------.---~~- --~-~-.- --.--~---

lengtij category (em) 
Stomach contents 6-:10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 

COHUHERATA 0.1 2.4 2.1 
Ceddlltbada 
Other Alltlloz04 0.3 2.4 2.1 

POL~CIIAETA 9.2 19.3 16.2 15.8 12.1 10.1 8.4 26.5 
Splolll.lh~Hles ~O"'bY)( 0.2 4.6 
Otller -S-pront ae 0.5 
Uicolllacl\e 'umbrteal Is 
S.iliellldae----- 1.1 <0.1 0.4 
AIJIIl'oJ ttl dae 0.1 2.2 2.4 1.3 
Olhe.' Pu I ychaelil 9.2 11.6 )5.1 15.0 12.0 0.1 5.8 20.2 

CiHlSYAC£A 76.9 51.4 50.4 41.4 31.5 31.1 32.1 16.5 
Alllllhljlo",) 7.3 16.] 21.1 26.1 19.1 ".4 16.3 0.1 

Undola Inofal4 5.5 8.0 10.1 1.0 3.0 4.1 3.9 
IfriClolii serrata 0.3 
GililwllarT dae----- 0.8 3.5 4.1 4.4 4.6 1.0 2.9 1. Ii 
le~t(lChetrll~ ~In~~ 1. III 2.4 2.2 0.1 0.3 0.1 0.2 
OI ler-Jl.lipbrjio a- - 6.5 5.5 6.2 0.8 6.8 5.2 0.0 2.0 

OccdPoda 15.9 21.1 5.3 10.8 11.4 9.6 5.3 
Ax1u:o serratus 4.5 0.2 0.2 
fircfiC)ofanaaTu~ !£e!ocerus 1.0 5.2 3.4 4.5 2.1 0.6 
PagurlJae-'-- -- 2.1 4.5 0.1 4.8 2.1 1.5 
Other OecilllUda 12.2 11.4 5.3 2.8 3.9 4.6 3.0 

Euphauslacea 61.7 20.6 2.1 1.1 4.5 l.6 0.2 

~~~~~~~r~!fhd~~- flor~.!l!~ Q.6 0.0 4.5 1.5 0.2 
LV l er Up~U5 dcca 61. 7 12.0 2.7 0.3 <0.1 0.1 
00 Olhe., C.'ustacea 7.9 4.6 . 4.9 0.9 1.6 1.8 2.6 2.3 
I MOllUSCA 0.2 0.1 0.8 2.2 3.0 2.6 1.6 

PclecYl'oda 0.1 <0.1 0.8 2.3 1.7 1.1 
Ph((j~ClC" sp. 
Oitier elecYjlllda 0.1 <0.1 0.0 2.1 1.7 1.1 

Gastw'opuJa 0.1 0.4 0.4 0.1 
Ccphal11llOda 1.1 <0.1 
OLlwl' Hu 11 USed 0,3 0.4 0.1 0.1 0.5 0.4 

ECIllIIOOE HHAr A 2.6 8.0 0.6 21.0 11.1 25.0 19.0 
[chlllo'deil 0.2 2.~ 2.0 4.9 2.9 

SL,'oll21ocentrolUs drolldchlefls Is 0.1 0.2 0.2 0.1 0.1 
Ecl.ri'aracliiiliisEirma---·----' 0.1 2.0 1.5 4.7 2.1 
OUier-lcllllioraea -~ 0.1 O.t 0.1 

Oplll UfO ',lea 2.6 0.0 0.4 15.3 14.9 18.2 12.5 
Ollhlurd sarst 1.4 5.5 4.0 13.8 )0.7 4.3 
Ojililiira sp~-- 0.3 <0.1 4.7 0.1 0.3 1.3 
~iipflrliridile 
Ueldu~IO' Is ilcuh~dtil 4.1 0.4 3.9 1.1 
Otlier tijiMur'ollJea-- 0.9 2.5 0.4 2.5 0.6 3.3 3.6 

IiulothuI'o1tlea <0.1 <0.1 0.9 
Psolus sil. 0.9 
OIlier-II" lothuJ'otdca <0.1 ,0.1 

OtilCI' hhlnudenlldta 3.5 0.6 1.9 2.1 
!>Isas 2.0 L6 0.6 0.7 0.5 5.0 0.7 

Heldlluf'3mulus ae~cflflus 
tTlipe)' ae--- -- ----
Other Pisces 2.8 1.8 0.8 0.1 0.5 !i.0 0.1 

HI SClUAfllUUS 12.2 16.6 20.6 35.9 27 .9 33.0 11.8 21.3 
SANO ANI! fiOO: 1.1 1.1 2.7 4.1 4.3 4.,4 6.7 12.3 

------~-- .......... ----

flulIILcl' u t s lOlllilchs cXdlul (led )7 208 102 91 04 )28 164 120 
"wuLer of elllpty stullIaLhs 4 13 1 5 !II 3 9 1 
MedII SlOU\ilch cUlilenl weluItL{!)} O.{lll 0.018 0.132 0.344 0,629 1.063 1.346 2.562 
lte.J II f I s II ft ( CIII ). 9 13 16 22 23 33 37 4J 

.'~ -- ~ .-------- ----.. ~-.-----------+ .. ----- -- ~.--.-.-------~-~-~-- ----------~-----~- ...... ~-.,.-----~-~-----.~-~-



Table 5. (cont1nuet.l) 

lenglll· tate gor yl em) 
Stomach contents 46-50 51-55 56-60 61-65 66-70 71-75 76-80 >80 

COHElHERATA <0.1 <.0.1 2.2 0.1 5.B 7.4 
Cer1antharta 0.1 5.8 7.4 
Olher Anthozoa <0.1 <0.1 2.2 

POlYCIIA£lA 9.6 21.4 12.4 11.8 11. 7 12.9 48.1 27 .6 
~!~~hilnes bOlllbyx 0.7 0.7 1.4 1.8 
Other Spiollidae 0.3 0.1 O.B 1.4 4.1 
tHcOIuache lumbr1calis 

'-
14.B 

saDeTrTifae 0.1 0.7 0.1 0.2 0.1 2.8 1.7 
Aphrodltldae 0,2 0.8 0.8 0.1 3.0 0.4 7.0 
Other Polychaeta 8.3 19.9 11.4 9,4 1.2 4.2 46.4 4.0 

CRUSTACEA 17.5 11.2 12.2 12.9 22.7 15.9 1.9 11.5 
Amphl poda 3.9 4.4 3.8 6.6 12.9 12.5 0.3 0.4 

Unc101a 1rrorata 1.0 1.5 1.8 2.0 10.1 3.1 0.1 0.3 
1JIlc101a serrata 0.3 0.1 <0.1 8.8 
Gammarfd~- 1.6 1.2 0.9 1.9 1.0 <.0.1 <.0.1 
lettocheirus ~~1S 0.4 1.1 0.5 1.5 1.4 0.5 0.2 
Of er Aillphlpo a -- 0.6 0.6 0.6 1.1 0.4 0.1 0.1 

Oecapoda 10.3 3.6 6.6 5.3 9.0 J,J 0.2 10.6 
Axius serratus <0.1 1.7 1.4 3.8 4.0 2.4 
If1cfielOpanaaTUs leplocerus 1.2 0.6 0,6 0.1 0.1 0.5 
Paguriaae 0.8 0.5 0.5 0.3 2.3 

w Other Oecapoda 8.3 0.8 4.1 1.2 2.6 O.B 0.2 10.1 
'-0 Euph~usjacea 2.2 0.2 0.3 0.3 0.6 <0.1 1.4 0.3 

11eganycl i ~hal\is norveg1 ca 2.2 0.2 0.3 0.3 0,6 1.4 0.3 
OTIierfliP aUs acea <0.1 <.0.1 <.0.1 

Olher Crustacea 1.1 3.0 1.5 0.7 0.2 0.1 0.2 
MOLLUSCA 15.3 3.2 6.9 2.1 3.6 0.2 0.5 0.3 

Pelecypoda 2.0 2.9 2.6 3.4 0.1 0.4 0.3 
Pljcopecten sll· 0,.6 2.5 0.1 2.4 
lYt tel' Pe leCypoda 1.4 0.4 2.5 1.0 0.1 0.4 0.3 

Gastropoda 0.3 0.2 3.6 0.6 <0.1 0.1 0.1 
Cephalopoda 11.7 0.9 
Olher Mo 11 usca 1.3 0.1 0.1 0.6 0.2 <0.1 

ECIIIUOOEHMATA 26.2 38.1 21.2 40,5 38.0 27.9 19.8 5.9 
Echinoidea 3.8 6.6 4.3 '4,6 0.6 1.0 0.3 

S tro!!.2locenlro tus dl'obach1 ens is 0.2 4.7 2.3 3.3 0.4 0.3 
[elll na riicnnTUSj)d rma 3.3 1.9 1.6 1.2 0.2 0.7 0.3 
Other Echlnoidea- 0.3 <0.1 0.4 0.1 <0.1 <0.1 

Ophiuroidea 18.9 28.5 20.6 29.0 29.3 24.7 18.9 5.9 
~hiura sarsi 3.5 4.3 3.5 1.9 14.2 7.3 1.1 0.2 
_J~1lT ur~ sp-. - 1.3 2.4 1.0 4.9 
J\lIlpfiltlr i d ae 0.6 2.1 
Ophiophol is aculeata 9.3 17.8 11. 4 ) 2.6 l1.5 9.J. 7.2 0.4 
Crt ner Op llurOTdea--- 4.8 4.0 4.1 3.6 3.6 5.6 10.6 5.3 

11010 thur'o 1 dea 2.6 0.8 0.5 1.1 3.1 2.0 
Psolus sp. 0.6 0.7 1.2 2.5 
Orfier:-Uololhuroidea 2.0 0.1 0.5 0.5 0.6 2.0 

Other Echinodermata 0.9 2.2 1.8 5.2 5.0 0.2 0.6 
PI SC[S 0.2 1.1 6.5 0.2 0.3 21.9 

Meldnugrallllilus ~lefillus 6.1 CTIJPeTaae--- --- 21.0 
Other Pi sees' 0.2 1.1 0.4 0.2 0.3 0.9 

MISCElLANEOUS 22.8 18.8 16.1 20.3 14.6 5.0 7.8 3.0 
SAND AND ROCK 8.4 6.2 16.5 12.1 9.1 32.3 14.5 29.8 

NUlllber of stomachs examlnetl 130 129 115 63 50 35 14 9 
NUIIILer of empty stomachs 7 12 12 1 1 2 0 0 
Meall stomach COil tent weight(g) 3.520 4.216 5.530 7.438 9.595 20.607 20.099 24.021 
~~~~~!I Fl (ern) A7 52 57 63 67 73 78 83 

----~ -- ~--~-
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Table 6, Compo~itlon of the stomach contents of silver hake, expressed as a percentage of the total stomach 
contents weight versus fish length, for silver hake collected in the Northwest Atlantic from 1973 
though 1976. 

----.-----~-.--- ---~--~ .. -.---~- ----- -.. -.. --~ -~---~--- ren-g-fll--cafegory{Ciii) 
StolllJch contents 1~5 6-10 11-15 16-20 21-25 26~30 

POlYCIIAHA 0.4 0.5 0.1 0.3 
CRUSTACEA 89,7 80.3 81.6 77 .3 28.0 55.5 

Amphi poda 58.7 18.9 6.1 1.2 1.7 1.3 
Alllpeliscidae 11.0 4.9 0.1 0.5 0.6 0.5 
Oedicerotidae 3 .• 3.4 4.1 0.1 <0.1 0.2 
Parathemisto sp. 42.1 6.2 0.3 0.4 0.6 0.4 
Dtfieri\iii(iIlTj)·oda 2.5 4.4 1.6 0.2 0.5 0.2 

Oecapoda 11,6 23.9 31.1 7.0 16.2 20.0 
Cran.2on se-st,lIlspinosa 7.7 16.0 18.7 3.7 4.3 6.1 
I.:ilClleTopana~ )epfocerus 1.7 5.3 2.1 10.7 12.0 

Other Oecapoda 4.1 6.2 7.1 1.2 1.2 1.9 
Euphausiacea 1.9 5.7 23.7 64.4 7.8 26.4 

~g~-'!i'ctiphanes ~~~~ 1.9 5.7 23.7 64.4 7.8 26.4 
Hysidacea 4.2 22.1 12.6 3.9 0.2 6.7 
~~~ys is ~~!,icalla 4.2 22.1 12.8 3.9 0.2 6.7 

Cumacea 0.8 1.1 0.2 <0.1 0.2 <0.1 
Copepoua 1.7 <0.1 <0.1 <0.1 
Other Crustaceil 10.6 0.6 7.7 0.8 1.91 1.1 

MOllUSCA 17 .8 3.4 
l~l!l i ~_ l!~a Ie!. 15.3 
U ther Ce rho T 0lloda 2.5 3.4 

PISU.S 4.8 13.9 14.0 19.9 52.6 38.1 
ScomLeresox SJurUS 
CTiij-ieldae- ---
t1erluccius bilinear'is 2.0 
FfiyCTs~cfies te-rr--- 4.0 22.1 5.0 

AiilrnoaYlesaliieMC.anUS 6.3 
~cOiii[;erscoiii1irus-·--

2.0 <0.1 

STe.-ioloiIlUs--chrYS(}~S 
rellr nusli-Tacant illS 
rffTler-lir~ces---- 4.8 5.6 8.0 19.9 30.7 33.7 

MlSCEllMI£OUS 5.5 5.4 3.9 2.8 1.3 2.1 

NtimLer'of stolllachs eXdmined 344 603 216 86 243 444 
NUIIILer of empty stomachs 60 75 38 26 108 192 
Mean stomach content welyht(g) 0.066 0.025 0.104 0.370 0.452 0.545 
Me~_~_!!~!~Jl (Cfll)~ __ 4 7 12 18 23 28 

-------~--

31-35 36-40 41-45 46-50 >50 
0.2 <0.1 0.1 

21.3 2.3 0.5 0.2 0.2 
0.7 <O.l <0.1 <0.1 

0.2 <0.1 <0.1 0.1 <0.1 
0.3 
0.1 <0.1 <0.1 

10.5 1.6 0.3 0.1 0.1 4.3 0.3 0.1 <0.1 4.3 1.2 0.2 0.1 
1.9 . 0.1 0.1 8,8 0.6 0.2 0.1 
8.8 0.6 0.2 0.1 

0.6 <0.1 <0.1 0.1 0.6 <0.1 <0.1 0.1 <0.1 

0.7 O.t. <0.1 <0.1 <0.1 14 .9 14.3 0.1 ]2.0 
13.5 10.0 12.0 
1.4 4.3 0.1 . <0.1 

62.4 83.4 98.9 81.8 99,8 
5.6 

3.5 3.5 6.0 
6.9 24.2 5.9 
1.2 
3.1 0.4 7.7 
7.8 B.8 6.1 6.8 15.5 

10.5 
2.7 3.4 20.6 

37.2 37.5 60.7 81.0 63.7 
1.2 <0.1 0.4 <0. ] 

428 147 61 28 22 189 63 29 11 12 1.440 7.278 10.321 32.081 20.262 32 37 42 48 54 
-----------------
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Table 7. Composition of the stomach content~ of pollock, expresse'd as a percentage of the total 
stomach contents weight versus fish length, for pollock collected in the Northwest 
Atlantic from 1973 through 1976. 

Stomach content~ 
length category {em} 

16-20 21-25 26-30 31-35 36-40 41-45 

CRUST ACEA 99.9 87.9 66.1 811.7 79.3 66.6 
DecdPoda 2.1 17.9 28.8 

Dichelopandalus leptocerus 0.7 0.3 2.8 
PiiIlclaTiiSliorea fis----
Pas i phaea ffiuTIT<.lenta ta 17 .3 19.1 
OE~apoaa 1.4 0.3 6.9 

Euphausiacea 91. 3 10.8 53.0 75.0 60.1 37.1 
Meganyetiphanes norvegica 84.2 3.6 47.7 64.1 57.4 33.7 
Thysanoessa i neriiil-s--- 4.2 10.3 
Offie-r-EupnauSlacea . 7.1 7.2 1.1 0.6 2.7 3.4 

Mysidacea 0.5 0.7 
Neomysis americana 0.5 0.7 

Other Ct'ustacea 8.6 77 .1 12.6 7.6 1.3 
NOLlUSCA 1.1 

loligo sp. 
Uther Cephalopoda 1.1 

PISCES 31. 0 4.2 13.5 24.6 
Clupeidae 
Merluccius bilinearis 
MedUCcTi.lS sp. 
Po lTacmus v i re n s 
Aethoprora' metopoclampa 
ScOniDer scombrus 
SebiiS1es Illari nus 
lTffiei::-rrs ces- 31.0 4.2 13.5 24.6 

~1I S CELLANEOIJS 0.1 12.1 2.9 11.1 6.1 8.8 

Number of stomachs examined 15 12 36 50 43 26 
NUlIlber 0 f empty stomachs 1 3 5 12 4 7 
f.'lean stomach content weight(g) 1.006 0.392 1.506 1. 231 2.631 3.235 
r1eanfi sh Fl (ern) 17 22 28 33 38 42 

46-50 51-55 56-60 
--~- .. ---

30.7 96.7 60.4 
5.5 53.1 4.5 

2.7 
6.9 

44.1 
5.5 2.1 1.8 

22.7 43.0 49.7 
9.8 43.0 49.3 

12.9 
<0.1 0.4 

2.5 0.6 6.2 
1.0 

1.0 
54.3 0.7 30.8 

25.2 

54.3 0.7 5.6 
15.0 2.6 7.8 

15 17 56 
5 3 7 

0.817 3.619 2.904 
48 53 58 



Table 7. (con t1 nued ) 

Stomach contents 
length category (em) 

61-65 66:10 . 7l~75 76-80 81-85 86-90 91~95 >95 
CfWSTACEA 67.2 32.7 63,0 42.0 54.2 32.9 12.1 15.2 

Oecapoda 10.1 4.6 46.5 17 .1 36.9 28.2 10.1 2.4 
[}jche~ndalus leptocerus 0.6 2.7 1.4 0.6 1.6 12.8 0.2 0.1 
Panda us bOrea 115 1.3 <0.1 0.1 1.1 3.0 
vaSlpnaea Hlultfdentata 8.4 0.6 45.0 16: 1 33.0 12.2 9.8 2.2 
Other Oecajillifa, 1.1 <0.1 0,1 0.3 1.2 0.3 0.7 0.1 

Euphausiacea 55.5 24.8 16.0 23.1 15.8 4.4 1.1 12.8 
He~~t£!!~~~ ~orve~ 55.2 22.4 14.0 18.4 14.7 l.8 1.1 12.8 
Tflysanoessa nermrs-- 3.8 0.4 
OTherEUphauslacea 0.3 2.4 2.0 0.9 0.7 0.6 

Hysidacea 
Neomys is allied cana 

o tl'ierC,'us t ace-a-- 1.6 3.3 0.5 2.6 1.5 0.2 0.3 
MOllllSCA 0.6 0.4 <0.1 2.6 0.3 12.0 75.6 

lol i~ sp. 10.7 15.6 
ITfher Cephalopoda 0.6 0.4 <0.1 2.6 0.3 1.3 <0.1 

PISCES 29.4 57.1 29.0 50.2 35.1 65.7 74.0/ 6.5 
Clupeidae 9.1 14.6 11.5 

I 
Merluccius biltnearis 6.1 12.7 1.3 35.8 

.p. J.lerliJcCTus sp . 
N Po, fiiCllfus v I rens 15.0 27 .9 

Aethoprora melopoc1a~ 23.0 
Scomber scombrus 9.9 
5ebastes mad nus 2.8 
other Pisces - 0.3 48.0 14.4 23.7 22.4 36.5 25.5 6.5 

HI SCEllANEOllS 2.B 10.2 7.6 7.0 8.1 1.1 1.9 2.7 

Numher 0 f s tOillachs e x alii j ned 54 55 63 60 74 60 33 16 
Number of empty stomachs 8 12 12 11 16 6 4 2 
Hean stomach content weight(g) 6.686 6.360 8.372 12.060 14.536 33.342 43.649 37.601 
Hean fi sit fl (em) 63 61 13; 76 83 67 92 100 
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Table 8. Composition of the stomach contents of red hake, expressed as a percentage of the total stomach 
contents weight versus fish length, for red hake collected in the Northwest Atlantic fro In 1973 
tht'ough 1976. 

LengthcategOfY (en]} 
Stomach contents 1-5 6-10 11-15 16-20 21-25 26-30 31-35 

POLYCIIAETA 14.8 5.6 20.2 7.9 3.8 
Aphrodita hastata 
otner-PciTy cnae t a 14.8 5.6 20.2 7.9 3.B 

51 PUNCULIOA 11.2 
CRUSTACEA 48.7 77 .2 83.8 84.3 52.8 40.4 50.8 

Alilphipoda 16.7 29.3 23.6 62.4 20.1 12.1 7.8 
Aegi ne 11 a sp. 1.9 
Unciolalrrorata 3.0 4.9 1.7 3.0 4.2 0.7 
Gamlnarfdae--- . 7.0 8.0 5.2 32.9 10.0 1.1 1.6 
Leptocheiru5 pinguis 6.0 9.5 3.5 4.4 1.0 
other AmphlPoda---- 6.7 10.4 7.2 29.5 3.6 2.4 2.6 

Oecapoda 3.0 36.6 24.3 10.5 22.0 20.8 34.3 
Axius serratus 0.7 2.7 
Cancer bOrea1Ts 0.3 
Cancer lrfOratus 1.1 <0.1 2.4 
Crangon-septemsri nasa 1.3 5.4 12.4 2.2 5.7 7.2 4.7 
Murll"(fasp. 0.4 
Pagurus acadianus 6.9 
Oi Chelopanda lusTeptocerus 22.3 4.6 13,4 7.0 10.9 
l'Hner Oecapoaa 1.7 8.9 7.3 8.3 1.8 5.9 6.0 

Isopoda <0.1 1.5 0.5 3.1 
Other' Crus tacea 29.0 11.3 35.9 11.4 9.2 7.0 5.6 

MOLLUSCA 4.6 0.1 1.3 
Gastropoda 0.1 
Cephalopoda 4.5 1.1 
Otller 11011usca 0.1 0.2 

ECIII NODERI~ATA 0.5 0.7 1.6 
lIolothuroidea 0.7 1.6 
Other Echi nodennata 0.5 

PISCES 4.1 22.3 25.8 
Clupeidae 
Ophidiidae 
Pl euronect i fOl'mes 10.5 
Other Pisces 4.1 11.8 25.8 

MISCEllANEOUS 51.3 8.0 10.6 15.7 17.8 17.4 16.7 

Number of stomachs examined 76 73 44 15 50 103 96 
Number of empty stomachs 18 12 4 2 7 20 21 
~Iean stomach content wei ght (g) 0.006 0.031 0.089 0.175 0.247 0.614 0.989 
Me a ILflilLD-.J.cmL __ .~ _________________ 12 _______ ~L ____ l.L ________ ...28. _____ 32 

36-40 41-45 >45 

1.6 4.5 1.0 
3.5 

l.6 1.0 1.0 

38.3 36.4 12.4 
5.9 2.0 0.7 

1.5 0.6 
0.2 <0.1 <0.1 

<0.1 0.2 0.1 
0.4 0.2 0.4 
3.8 0.1 0.2 

27.9 32.5 10.2 
0.5 0.6 0.2 
4.1 2.7 5.5 
1.9 0.6 2.0 
2.1 3.0 
6.0 3.4 

7.6 16.4 0.9 
5.7 5.8 1.6 

0.2 0.2 
4.3 1.7 1.5 

33.8 5.7 14.6 
3.9 0.6 14.6 

29.4 5.1 
0.5 <0.1 

8.3 0.9 
8.3 0.9 

15,0 49.9 61. 3 
0.1 20.4 
5.3 
4.9 3.4 

15.0 39,6 37.5 
3.0 2.6 10.7 

73 40 18 
17 8 4 

2.857 7.416 5.391 
37 42 49 



T.lhte 9. COlUl)Osilioll of the st.omach contenls of spotted hake. expressed as a percentage of the tot.al stomach 
contellts weight versus fi!>h length. for spotted hake collected In the Northwest Atlantic from 1973 
tllI'ough 1976. 

-~-------.. --- [engHi category (CQlr--
Stomach contents 1-5 6-10 11-15 16-20 21-25 26-30 31-35 >35 

-.-- --.-----------------
ClWSTAC£A 100.0 76.6 85.5 89.9 81.1 34.9 23.0 0.8 

Alllplli(lotld 77 .3 50.0 35.2 6,0 }.7 0.1 
UecdPoda 3.9 22.9 39.6 21.8 16.5 17.1 0.3 

Cancer irruratus 0.9 2~2 0.6 4.2 

~~~i~~~fP!!;~~~~ 3,5 15.5 17.7 3.8 1.5 3.3 
,UtH a i r1 5 3,3 1.6 8.1 
Nunfail sp~-' 0.2 2.7 0.1 7.0 0.3 
lHaleTor anti a 1 us 1 elltoce.·u5 3.4 11.1 8.6 4.5 0.9 
olllerOeca poda- -- 0.4 4.0 5.8 2.9 1.1 2.3 

fuphaus jacea 13.1 18.7 36.8 54.3 16.1 0.2 0.5 
~le9i1llycti~es norvcglcil 0.1 12.0 36.5 54.2 16.0 0,2 0.5 
Utner-rUplausfacea-- 12.4 6.7 0.3 0.1 0.1 

Other Crustacea 22.7 9.6 8.7 1.5 3.3 2.2 5.1 
~IOUUSCA 0.4 8.0 41.0 15.6 97.3 

Cephalopoda 0.2 7.7 40,9 15.6 97.3 
Olher' Holluscil 0,2 0.3 0.1 

PISCES 21.2 7.:1 3. ) 9.1 17 .3 55.2 1.9 
Merlucclus bilinear1s 1.4 0.4 
OpfildTTdae ---- 5.3 9.2 

I o l he r Pis ce s 2l.2 7.4 3.1 7.7 11.6 46.0 1.9 .p. I1ISCfUAtI£OUS 2.2 7.1 6.6 1.8 6.6 6.2 . <0,1 
~ 
I 

NUlIIlJer of stomachs examined 2 53 50 139 167 82 37 11 
NUiliber of elllpty stomachs 0 10 1 11 24 15 12 4 
t-!eall slolllach fl"ieot weighl(g) 0.022 0.041 0.140 0.329 1.287 2.845 2.667 13.790 
~lea" fi 5h n Cill 5 fI 13 18 22 27 32 38 
----~--.--- -------------_._---



Table 10. Composition of the stomach contents of white hake, expressed as a percentage of the total stomach 
contents weight versus fish length, for white hake collected in the Northwest Atlantic from 1973 
through 1976. 

Length category (cm) 
Stomach contents 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 

CRUSTACEA 85.1 94.1 94.1 83.4 55.0 28.7 26.7 16.2 
Oecapoda 7.6 27.1 35.0 25.6 22.8 13.3 19.4 12.8 

DichelQeandalus .leptocerus 13.3 8.4 5.4 3.8 5.0 6.7 
Pandalus~eans 7.3 9.5 4.9 5.8 2.3 
other Decapoo-a- 7.6 27.1 21.7 9.9 7.9 4.6 8.6 3.3 

Euphausiacea 33.5 29.7 56.4 50.2 31. 9 14.6 6.0 2.6 
Meganyctiphanes norvegica 33.5 29.7 56.4 50.2 30.9 14.6 5.9 2.6 
O1nerEuphausiacea 1.0 0.1 

Other Crustacea 44.0 37.3 2.7 7.6 0.3 0.8 1.3 O.B 
HOLLUSCA 0.2 1.5 1.8 6.7 
PISCES 13.4 41.1 68.4 58.4 75.8 

Argenti na silus 
tTiipeanarengus 
OTfierCT upei dae 6.9 0,6 
Merluccius bilinearis 17.1 5.0 
Urophyci s -cfiUSS 

I 
Urophycl s rentiTs 

~ 
Other-Gadi~ 4.0 

01 Scomber scombrus 7.0 
Sebastes man nus 
'PSeuCfOpTeuronectes ameri canus 
Other' Pisce-s--- ----- 13.4 41.1 44.4 50.8 66.8 

MISCELLANEOUS 14.9 5.9 5.7 3.2 2.4 1.1 8.2 8.0 

Number of stomachs exami ned 9 15 37 41 52 61 60 41 
Number of empty stomachs 3 5 6 9 15 18 18 13 
Mean stomach content weight(y) 0.197 0.373 1.306 4.065 3.019 9.463 8.572 9.754 
Mean fish TL (em) 19 24 28 32 38 42 47 53 



Table 10. (continued) 

Stomach contents 
Length category (cm) 

56-60 61-65 66-70 71-75 76-80 81-85 86-90 >90 

CRllSTACEA 11.2 5.4 2.2 3.3 5.3 30.3 0.1 0.1 
Oecapoda 9.3 5.2 1.9 3.1 4.7 30.3 0.1 

Oichelopandalus leptocerus 0.8 2.1 0.5 0.2 13.8 
Pandalus borealis 5.8 1.8 0.5 2.6 
Oflle"rOecapoda 2.7 1.3 0.9 2.9 2.1 16.5 0.1 

Euphausiacea 0.2 0.2 0.2 0.1 0~4 0.1 <0.1 
Meganycti~hanes norvegica 0.2 0.2 0.2 0.1 0.4 0.1 <0.1 
Other [up aurncea <0.1 <0.1 

Other Crustacea 1.7 <0.1 0.1 0.1 0.2 
MOLLllSCA 0.4 <0.1 7.1 0.2 
PISCES 88.1 84.5 97.3 96.6 93.7 62.6 99.9 99.7 

Argent ina s il us 52.7 
<:1 upeaTarena¥e- 18.2 
O~ClUpeT ae 13.8 0.6 
Merluccius bilinearis 15.4 11.3 7.4 19.4 3.5 1.1 
lJrophyclSchuss 4.7 1.9 
Urophyci s tenuTs 0.7 87.3 

I 
Other Gadiaae--- 11.4 0.6 3.2 

+::a Scomber scombrus 3.1 
m Sebastes man nus 2;6 3.8 
I Pseudop1euroneetes americanus 11.2 

Other Plsces 54.5 8.4 71.4 71.5 80.1 62.6 99.9 0.1 
MISCELLANEOUS 0.7 10.1 0.1 0.1 1.0 <0.1 <0.1 

Number of stomachs examined 47 38 44 42 25 11 5 7 
Number of empty'stomachs 14 20 12 10 7 7 3 ' 1 
Mean stomach content weight(g) 19.733 23.049 38.091 51. 081 43.771 5.217 20.850 359.022 
Mean fish TL (em) 57 63 67 73 78 82 87 101 
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Tahle 11. Composition of the stomach contents oFocean pout, expressed as a percentage of the 
total stomach contents weight versus fish length, for ocean pout collected in the 
Northwest Atlantic from 1973 through 1976. 

Length category (em) 
Stomach contents 11-15 16-20 21-25 26-30 31-35 36-40 41-45 

POLYCIIAET A 0.3 15.8 5.6 1.2 
Apltt'od i t i dae 
Other Polychaeta 0.3 15.8 5.6 1.2 

CRUSTACEA 82.5 70.1 74.7 6.5 28.8 19.8 15.8 
Amphi poda 82.5 53.0 74.7 4.8 27.8 7.4 7.B 

Byblis serrata 
Corophi1~ 40.2 12.0 5.1 1.0 11.7 1.1 0.5 
Other IVllphi poda 42.3 41.0 69.6 3.8 16.1 6,3 7.3 

Oecapoda 17.1 1.5 0.3 10.1 8.0 
Cancer irroratus 17.1 2.8 
otflerCancr ldae 0.2 1.6 5.2 
Other Oecapoda 1.3 0.3 8.5 <0.1 

Other CnJstacea 0.2 0.7 2.3 <0.1 
MOLLUSCA 0.1 5.4 5.9 4.4 

Placopecten sp. 
OEfie"rMoTfUs c a 0.1 5.4 5.9 4.4 

ECIII NODERMATA 2.1 88.1 61. 6 73.7 
Echinoideil 88.1 61. 6 73.2 

Echi narachi nus parma 813.1 10.5 35.0 
OtherEchi noide-a-- 51.1 38,2 

Ophiuroidea Z. ] <0.1 <0.1 0.5 
Euryale sp. 
Opn1~holis aculeata 
oEfier OphTUro~ 2.1 <0.1 <0.1 0.5 

Other Echinodermata 
14ISCELLANEOlJS 15.2 5,9 3.9 36.0 3.6 3.B 
SAND AND ROCK 15.4 14.7 19.4 1.1 14.0 3.5 1.1 

Number of stomachs examined 8 6 12 26 27 46 37 
NUllIber of empty stomachs 3 1 6 15 16 13 15 
Mean stomach content weight(g) 0,012 0.061 0.051 0.736 0.061 1. 210 1.504 
Mean fish TL (em) 14 17 22 28 33 37 42 

of 2 

46-50 

7.6 
7.0 
0.6 

24.6 
9.6 

1.7 
7.9 

14.9 
4.7 
B.O 
2.2 

O. ] 
5.0 

1.4 
3.6 

59.8 
56.8 

32.5 
24.3 

2.9 
2.2 
0.8 

50 
16 

1.625 
48 



Table 11. (conti nued) 

2 of 2 

Length category(cm} 
Stomach contents 51-55 56- 60 61-65 66-70 71-75 76-80 81-85 >85 

POLYCHAfTA 0.3 2.8 2.5 2.0 
Aphrodi tidae 1.9 1.9 
Other Polychaeta 0.3 0.9 0.6 2.0 

CRUSTACEA 8.7 9.6 7.8 3.6 1.5 2.8 7.3 6.2 
Jlnlphi poda 2.6 6.2 2.5 0.2 <0.1 2.7 <0.1 

Byblis serrata 2.5 0.8 <0.1 
Co fa p h iTdae--- 0.4 0.2 0.7 0.1 <0.1 2.7 <0.1 
Other JInlphi poda 2.2 3.5 1.0 0.1 <0.1 <0.1 

Oecapoda 6.1 3.0 4.6 3.3 1.5 0.1 7.3 6.2 
Cancer irroratus <0.1 1.3 3.2 1.1 
01 fiertancrrdae 1.8 0.3 0.4 0.1 
Other Oecapoda 4.3 1.4 1.4 2.2 1.1 7.3 6.2 

Other Crustacea 0.4 0.6 0.1 
MOLLUSCA 0.8 1.9 0.2 0.4 30.2 

Placapecten sp. 0.3 0.6 0.4 30.2 
Other Mollusca 0.5 1.3 0.2 

ECIH NO()ERHATA 85.7 7B.9 87.9 95.9 98.4 93.7 89.4 56.6 
Echinoidea 7B.7 7B.7 82.0 95.6 98.4 92.2 7.6 28.6 

I [chi nal'achi nus panna 68.1 65.6 72.6 87.1 89.2 45.1 
or:::. Other Echinoidea 10.6 13.1 9.4 8.5 9.2 47.1 7.6 28.6 
00 Ophiuroidea <D. 1 <0.1 1.6 0.1 81.8 28.0 
I Euryal e sp. 20.1 

ITpf)fOj)ho l~ aeu 1 eat a <0.1 1.6 0.1 81.8 
Other Dphiuroidea <0.1 <0.1 7.9 

Other Echinodermata 7.0 0.2 4.3 0.3 1.5 
MISCElLANEOUS 3.0 4.7 1.4 0.1 0.1 0.1 1.3 0.6 
SAND AND ROCK 1.5 2.1 0.2 3.4 6.4 

Number of stomachs examined 54 61 42 26 16 11 2 10 
Num her 0 f empty stomachs 12 19 10 6 4 4 0 4 
Mean stomach content weight(g) 5.085 6.173 6.757 17.212 21.103 24.962 14.206 12.376 
t4ean fi sh TL (tm) 52 57 62 68 73 77 82 89 
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Table 12. Composition of the stomach contents of scup, expressed as a percentage of the 
total stomach contents weight versus fish length, for scup collected in the 
Northwest Atlantic from 1973 through 1976. 

Stomach contents 
len 91h c ate go r.Y TCrIiJ 

6-10 11-15 16-20 21-25 26-30 

COELENTERATA 0.1 3.9 B.6 
Ced anthidea 5.3 
Anthozoa 0.1 3.9 3.3 

NEMERTEA 0.5 0.1 4.0 
POLYCUAETA 31. 3 32.0 45.B 42.9 30.6 25.B 

Maldanid~e 1.2 2.0 1.1 0,8 <0.1 
Opheliidae 2.5 0.1 0.9 -0.3 <0.1 

>30 

Scalibregmidae 2.9 18.8 25.8 
Ampharetidae 1.2 2.3 2.5 0.1 
Sabellidae 4.9 1.2 9.4 0.1 
Glyceridae 1.2 0.4 8.0 6.7 3.4 
lumbrineridae 1.6 4.1 13.0 2.7 0.1 
Nephtyidae 5.7 0.7 3.2 6.5 0.4 
S i go 1 ion i doe 0.5 6.6 0.8 0.1 
Other Polychaeta 12.5 15.8 15.1 13.4 7.9 

CRUSTACEA 44.4 11. 7 16.5 12.7 3.1 1.0 
Anphipoda 15.7 6.4 7.1 8.9 1.4 1.0 

Bybl is serrata 0.4 1.0 0.7 0,9 0.1 
Ca pre 11 Tdae-- 1.2 1.3 0.3 0.2 0.2 0.3 
Ullciola irrorata 3.6 1.2 2.B 0.7 0.3 
Gammaridae 5.9 1.0 0.4 3.4 0.5 
Leplocheirus pinguis 3.4 1.3 1.3 3,3 
Othel' Amphi poda-- 1.2 0.6 1.6 0.4 0.3 0.7 

Oecapoda 9.6 2.1 7.0 0.6 1.7 
l4ysidacea 9.4 0.3 0.1 
Other Crustacea 9.7 2.9 2.3 3.2 

~WLLUSCA 0.1 17.9 1.4 9.7 26.B 49.0 
Pelecypoda 0.4 0.4 1.4 6.2 
Gastropoda 0.1 2.9 1.0 0.4 0.2 

Acoel asp. 2.9 1.0 
Of~Gas tropoda 0.1 <0.1 0.4 0.2 

Cephalopoda 12.4 6.9 20.3 
Other Moll usca 2.2 <0;1 1.0 0.1 49.0 

ECII I NOOERMATA 0.9 0.1 O.B 2.5 
PI SCES 0.3 8.0 4.8 
MISCELLANEOUS 23.7 37.0 28.0 23.4 20.6 
SAND AND ROCK 0.1 0.1 2.6 7.8 19.4 

Number of stomachs examined 154 213 163 138 42 11 
Number of empty stomachs 52 B4 61 49 17 8 
Mean stomach content weight(g) 0.043 0.131 0.233 0.244 0.294 0.171 
!!ean f!~~1 __________ 8 12 17 23 27 33 
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Tdble 13. Composition of the stolliach contents of t..utterfish. expressed as a percentage 
of the total stomach contents weight versus fish length. for butterfish collected 
in the Northwest AtlanUc from 1913 t.hw'ough 1976. 

Stomach cont.ents 1-5 6-10 
lengf""Cirtegory (em) 

11-15 16-20 21-25 

COElENTERATA 1.5 1.5 9.1 60.4 
Uydrozoa 9.0 
Other Coelenterata 1.5 1.5 0.1 60.4 

CTENOPIIORA 3.2 2.2 
NHtERTfA 1.6 
rOlYCIlAETA 0.3 11.1 11.3 

Gl ycerf dae 1.1 
Goniadtdae 4.8 3.0 
LUIllbr i ner i dae 0.2 1.3 
To~rteri S hct?JQ:lilfld\U 2.2 4.8 
ot er-roiiiopier ali---- 1.0 8.1 
OLher Polychaeta 0.3 1.8 0.1 

[RIJSTACEA 4.6 13.1 3.1 0.2 
Ailll)hi poda 2.0 5.4 2.2 0.2 

ParathemisLo sp. 1.5 5.2 1.8 0.2 
01~Iij}l\Tpoda 0.5 0.2 0.4 

Oecapoda 0.1 '1.4 1.0 
Axl1dae 1.4 0.9 
Olher Oecapoda 0.1 <0.1 0.1 

Copepoda 0.1 5.3 <0.1 
Other Crustacea 2.6 1.0 0.5 

MOllUSCA 2.3 0.5 14.5 
Lo 11 yo sp. 14.5 
OTner-t1o 11 usea 2.3 0,5 

TIIAlIACfA 12.0 21.8 17.2 32.5 
Larvacea 7.6 12.8 2.9 32.5 
lIemimyaria 3.0 13.9 
Other Thalt ace a 4.4 6.0 0.4 

HI S([llANEOUS 100.0 19.1 48.8 34.4 6.9 

NumLer 0 f s tOlllachs eXdlll i ned 23 160 551 330 15 
Number 0 f empty s tOlilachs 2 23 156 129 6 
Mean stomach content weighl(g) 0.013 0.042 0.091 0.156 0.194 
!!:.~~. fI sh Fl (em) 4 8 13 17 21 



Table 14. Composition of the stomach contents of redfish, expressed as a percentage of the total stomach 
contents weight versus fish length, for redfish collected in the Northwest Atlantic from 1973 
through 1976. 

--<-"--.-_._-
le n g t fi---catego-t~ vrciil) 

Stomach contents 6-10 11-15 16-20 21-25 26-30 31-35 36-40 >40 
------------
CRllSTACEA 41.2 96.0 98.7 23.8 94.1 83.7 95.3 99.8 

Oecapoda 41. 2 22.7 36.6 21.7 20.3 21.7 37.4 42.2 
~ichelopandalus leptocerus 36.6 10.7 3.8 5.3 
Pandalus borealis 3.0 
Olhe-r-PandaTTdae 5.6 
Pdsiphaea multidentata 3. 7 16.7 13.6 17.3 
Other Pas-i phaei dile-- 0.2 4.8 24.9 
Othel' Oecapoda 41.2 22.7 21. 7 5.9 1.0 5.1 

Euphausiacea 60.0 3.8 1.7 69.5 59.9 53.8 53.B 
Meganyctiphanes norvegica 57.8 3.8 53.8 59.7 52.0 53.8 
llthe-rtuphau s 1 ac~- 2.2 1.7 15.7 0.2 1.8 

Other Crustacea 13.3 58.3 0.4 4.3 2.1 4.1 3.8 
PISCES 75.4' 1.3 15.9 3.2 

Merluccius bl1inearis 4.6 
11YOxoc~phalu~ octoaecemspinosa_ 75.4 

I Other Pisces 1.3 11.3 3.2 
Ul MISCELLANEOUS 58.8 4.0 1.3 O.B /t.6 0.4 1.5 0.2 
I ...... 

I 

Nilluber of stomachs examined 2 12 21 25 90 164 134 18 
Numbel' of empty stomachs 1 4 19 20 66 79 39 7 
Mean stomach content weight(g) 0.017 0.053 0.040 0.229 0.412 1.087 1.100 2.0l7 
Mean fish FL (Col) 9 12 18 24 28 32 37 42 
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Table 15. Composition of the stomach contents of longhorn sculpin. expressed as a percentage of the total 
stomach contents weight versus fish length, for longhorn sculpin collected in the Northwest . 
Atlantic from 1973-1976. 

Stomach contents 
lengtJiCategoryTCillJ 

1-5 6-10 11-15 16-20 21-25 26-30 31-35 

POLYCBAETA 0.6 0.2 0.2 0.6 2.0 0.9 1.0 
CRUSTACEA 84.0 91.4 78.7 92.3 87.7 83.2 92.3 

lIl11phipoda 26.3 29.5 14.9 0.9 4.9 4.2 5.2 
Unciola irrorata 7.0 2.2 0.2 0.2 2.6 0.7 0.8 
GammarTdae 3.9 10.7 6.5 0.3 0.1 0.6 1.2 
Anonyx ll1jebor~l 1.0 
TItner-Lystanassl ae 4.5 0.1 0.5 
Leptocheiru5 pinguis 2.4 1.9 3.0 0.2 1.8 0.3 0.8 
Ot~lpocra- 13.0 10.2 5.2 0.2 0.3 1.1 2.4 

Oecapoda 49.5 50.7 60.0 86,8 75.3 65.1 83.9 
Axius serratus 0.1 0.5 2.1 
Cancer borealis 0.5 4.5 2.4 1.6 
Cancer irroratus 0.1 0.6 65.2 15.6 25.6 48.2 
TITher-Cane r:fiJae 1.5 0.4 1.3 4.2 1.9 8.4 
Crangon septemspinosa 20.2 29.1 17.2 1.2 9.9 7.1 1.0 
Tlyas araneus 0.4 1.2 
f1yas coarctatus 0.2 0.1 3.4 2.5 
Pagurus acai:JTailus 0.3 4.5 2.5 2.4 
Pagurus sp. 0.3 16.2 2.5 3.8 0.6 
O1nerJlaguri dae 0.3 0.3 1.5 1.7 
Oichelopanda1us 1eptocerus 7.3 11.0 5.5 19.7 12.2 7.7 
(f~Panaanoae- 3.1 2.9 1.1 0.2 0.9 
Other Oecapoda 29.3 9.0 14.2 9.5 12.9 4.1 5.6 

Isopoda 4.8 2.5 0.9 0.1 0.1 0.7 0.5 
Mysidacea 1.5 0.3 5.4 11.7 

Neomysis americana 1.5 0.3 5.4 11.7 
Other Crustacea 3.4 7.2 2.6 4.5 2.0 1.5 2.7 

PISCES 1.6 4.6 3.0 8.8 4.4 
Rajidae 1.2 
Pisces eggs 4.9 
Other Pisces 1.6 4.6 3.0 2.7 4.4 

14 ISCELlANEOUS 15.4 6.7 19.0 2.0 5.6 4.2 2.2 
SAND AND ROCK 0.1 2.1 0.5 1.7 2.9 0.1 
----

Number of stomachs examined 36 163 40 54 134 224 56 
Number of empty stomachs 8 34 4 19 33 51 9 
Mean stomach content weight(g) 0.009 0.050 0.244 0.374 0.535 1.266 2.302 
Mean fish Tl (em) 4 7 12 18 23 27 31 

>35 

1.0 
99.0 

0.1 

0.1 
98.9 

98.9 

2 
0 

3.768 
37 
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Table 16. Composition of the stomach contents of fourspot flounder, expressed as a percentage of the total 
stomach contents weight versus fish length, for fourspot flounder collected in the NOI'thwest 
Atlantic from 1973 through 1976. 

le-ngt.n category-rcmr 
Stomach contents 11-15 16-20 21-25 26-30 31-35 >35 

CRUSTACEA 100.0 66.5 75.9 65.6 51. 9 82.4 
Amphi poda 0.9 0.8 0.6 
Oecapoda 100.0 39.8 55.4 53.3 47.7 82.4 

Cancer irroratus 6.5 5.0 8.8 
Oflier-Cancri dae 1.0 6.0 2.4 11.4 14.3 
Crangon septemspinosa 100.0 15.8 10.7 4.6 7.4 44.8 
O~Crangonidae 0.8 2.2 0.1 23.3 
Hunida iris 2.9 1.1 4.9 
Munida sp.-- 15.9 2.3 O.B 9.2 
lJlCheTopanda 1 us 1 eptocerus 17.6 30.6 5.5 
OtherPandalllie 1.7 1.0 2.6 
Other Oecapoda 4.6 6.2 6.1 0.5 

Mysidacea 22.6 11.1 6.8 3.2 
Neomysis americana 22.6 11.1 6.7 3.2 
Other Mysldacea 0.1 

Other Crustacea 3.2 8.6 4.9 1.0 
MOLLUSCA 0.3 8.4 12.4 44.6 

Cephalopoda 0.3 8.2 12.4 44.6 
Rossia sp. 10.1 
Other Cephalopoda 0.3 8.2 2.3 44.6 

o t he r Mo 11 us ca 0.2 
PISCES 28.3 12.8 14.9 2.0 
MISCElLANEOUS 4.9 2.9 7.1 1.5 17.6 

Number of stolllachs examined 4 40 165 132 36 6 
Number of empty stomachs 3 18 58 44 18 3 
Mean stomach content weight(g) 0.014 0.134 0.185 0.367 0.783 0.047 
Mean fish TL (em) 15 18 23 27 32 42 



Table 17. Composition of the stomach contents of witch flounder, expressed as a percentage of the total 
stomach contents weight versus fish length, for witch flounder collected in the Northwest 
Atlantic from 1973 through 1976. 

Stomach contents 
Length category (em) 

<20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 >60 
COELENTERATA 0.2 <0.1 5.9 <0.1 3.8 0.6 

Ceriantharia 3.8 0.6 
Anthozoa 0.2 <0.1 5.9 <0.1: 

POLYCHAETA 19.2 65.4 45.1 65.6 60.4 66.2 62.3 60.3 64.2 97.7 
Spionidae 0.5 0.1 1.8 1.0 2.1 0.1 
Naldanidae 0.5 0.8 0.1 0.4 0.5 1.7 0.2 
Slernaspi dae 1.7 0.6 3.8 2.5 3. 7 2.0 2.4 2.4 
Capitellidae 0.2 2.9 0.7 0.9 0.9 1.6 0.6 <0.1 
Ampha ret i dae 2.3 1.1 1.3 1.5 1.0 1.8 1.5 1.1 0.3 <0.1 
Sabellidae 0.4 1.2 0.4 0.2 2.7 0.9 2.5 0.6 
Aral>ellidae 2.6 0.9 0.1 
Eunice pennata 3.8 2.0 6.7 
Goniadi~ 0.2 0.4 2.5 3.1 3.7 4.2 0.1 
Lumbri neri ssp. 7.6 1.6 1.5 1.7 0.3 0.6 1.9 0.5 
OTher-lumbrineridae 1.3 13.5 4.2 10.1 5.8 8.7 2.6 7.3 7.1 <0.1 
Nephtyidae 6.4 3.6 1.3 2.7 4.0 1.8 1.6 2.6 
Onuphis eremita 0.3 1.9 2.1 
UiwPllTs 0 paTTna 7.7 0.4 3.0 0.6 0.7 

I OnUplllS sp.-- 1.7 0.3 1.1 3.5 3.0 1.3 0.1 1.8 
U1 OTneronuphidae 2.4 7.1 4.6 5.9 3.3 2.6 0.8 0.3 
..J::::. Eteone sp. 0.1 

OTFierPhyll odoc i dae 0.4 <0.1 1.4 <0.1 2.0 
Other' Polychaeta 8.8 38.9 21.7 34.7 34.2 25.8 33.7 26.5 36.3 97.3 

CRUSTACEA 73;5 15.3 37.1 1.2 10.8 6.5 2.7 3.9 3.6 0.5 
JlJnphi poda 2.1 14.1 1.4 0.8 2.0 1.7 1.8 1.0 0.9 0.1 

Gammaridae 1.5 1.1 1.1 0.6 0.7 0.8 0.7 0.6 0.2 0.1 
Other Amphi poda 0.6 13.0 0.3 0.2 1.3 0.9 1.1 0.4 0.7 <0.1 

Euphausiacea 69.8 34.9 0.1 8.5 3.1 1.2 1.7 
Meganyctiphanes norvegica 69.8 34.9 0.1 B.5 3.1 1.2 1.7 

Other Crusfacea 1.6 1.2 0.8 0.3 0.3 1.7 0.9 1.7 1.0 0.4 
HOLLUSCA 0.1 I.B 0.5 1.7 2.6 O.B 1.5 1.5 2.0 

Yo'ldia sp. <0.1 0.9 2.1 0.3 0.5 0.9 1.0 
Ollle-rMollusca 0.1 1.8 0.5 0.8 0.5 0.5 1.0 0.6 1.0 

ECIII NODERMATA 0.1 4.8 5.7 9.8 12.1 18,2 18.0 7.9 
Ophiuroiuea 0.1 0.9 0.5 3.5 

Ophiura sarsi 0.6 0.1 3.4 
Offier-ITphluroidea 0.1 0.3 0.4 0.1 

Uo 1 othuro idea 4.8 5.7 9.8 12.0 17.3 15.3 4.4 
Havelockia scabra 0.2 1.5 0.1 
DeiI!l m chi ro tTila- 1.9 0.7 
Other Holothuroidea 4.8 5.7 9.8 11.8 13.9 14.5 4.4 

Othe)" Ech,i nodermata 0.1 2.2 
ASCIDIACEA 1.2 1.1 1.4 0.6 0.1 2.9 0.6 0.5 
MISCELLANEOUS 7.0 16.2 11. 4 24.4 15.7 B.l 12.3 14.9 15.8 1.2 
SAND AND ROCK 0.1 0.3 0.1 0.8 2.2 <0.1 

tlumbc)" of stomachs examined 44 22 32 63 95 147 199 154 74 7 
Number of empty stomachs 4 1 6 9 8 20 17 10 5 0 
14ean stoilldch content weight(g) 0.130 0.186 0.228 0.223 0.347 0.417 0.566 0.908 1.003 5.957 
Mean fish lL (cm) 12 22 28 33 37 43 48 52 ~57 66 
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Tabl e 18. Composition of the stomach contents 0 f American p1ai ce, expressed as a percentage of the total 
stomach contents weight versus fish length, for American plaice collected in the Northwest 
Atlantic from 1973 through 1976. . 

-length cafegorYTcm) 
Stomach contents 6-10 11-15 16-20 21-25 26-30 31-35 36-40 

rOLVCHAETA 65.5 38.2 37.9 11.8 5.3 6.2 6.5 
CRlISTACEA 25.3 28.5 27.8 34.3 33.1 24.4 25.5 

Oecapoda 0.4 0.1 24.7 26.4 13.0 21. 3 
Oichelopandalus leptocerus 11. 2 9.9 13.5 
randaTus-oorear i S 5.7 2.6 
Ofl-lerOecapoda 0.4 0.1 13.5 16.5 7.3 5.2 

Euphaus iacea 13.3 16.7 5.5 2.8 9.0 4.2 
Meganyctihhanes norvegica 12.3 16.7 5.5 2.8 8.9 4.1 
Other Euplausiacea 1.0 0.1 0.1 

Other Crustacea 25.3 14.8 11.0 4.1 3.9 2.4 <0.1 
MOLLUSCA 0.5 12.6 18.5 30.9 8.4 6.2 10.0 

Pelecypuda 0.5 12.5 15.2 19.3 7.6 3.5 10.0 
Cerastoderma ~nulatum 3.0 
o t nerrilicypo a---- 0.5 12.5 15.2 19.3 7.6 3.5 7.0 

Other Mollusca 0.1 3.3 11.6 0.8 2.7 
ECIIl NOOERMATA 11.1 4.3 17.9 49.8 51.5 53.5 

Echinoidea 12.5 25.2 23.9 14.3 
Strongylocentrotus 
-drobacfiiensrs-- 3.2 0.4 
Ec h ~TlilTi1SPa rma 
EChTnarachniUs sP:---

12.3 23.3 15.7 13.8 

Offi"erEc II i no Tcl"e a 0.2 1.9 5.0 0.1 
Ophiuroidea 11.1 4.1 5.0 22.7 26.2 32.8 

Ophiura sarsi 6.9 3.5 3.2 16.1 22.4 21. 4 
OthirlOphTuroidea 4.2 0.6 1.8 6.6 3.8 11.4 

Other Echinodermata 0.2 0.4 1.9 1.4 6.4 
tllSCELlANEOUS 8.5 9.0 10.7 4.9 2.6 4.5 3.4 
SAND AND ROCK 0.2 0.6 0.8 0.2 0.8 7.2 1.1 

Number of stomachs examined 138 214 156 151 172 198 176 
Number of empty stomachs 59 76 59 66 85 84 85 
11ean stomach content weight(g) 0.004 0.031 0.063 0.170 0.268 0.648 0.928 
Hean fish TL (em) 8 13 18 23 28 33 37 

41-45 46-50 >50 

0.8 0.3 0.4 
3.7 0.9 0.3 

1.7 0.8 <0.1 
1.7 

0.8 <0.1 
1.9 0.1 0.2 

1.9 0.1 0.2 

0.1 0.1 
5.6 0.8 0.4 

4.3 0.7 0.4 
3.5 
0.8 0.7 0.4 

1.3 0.1 <0.1 
81.2 96.4 97.5 

31.1 78.7 90.5 

3.2 <0.1 0.3 
27.7 69.5 52.1 

4.9 36.9 
0.2 4.3 1.2 

43.3 11.8 6.0 
39.8 9.8 5.7 

3.5 2.0 0.3 
6.8 5.9 1.0 

3.9 0.8 0.7 
4.8 0.8 0.7 

134 76 78 
54 27 28 

1.172 4.678 9.310 
42 47 56 



Table 19. Compo~ition of the ~tomach conte~ts of yellowtai 1 f1ound~r. expl'essed as a percentage of the total 
stomac~ contents welght versus flSh length, for yellowtall flounder collected in the Northwest 
Atlantlc from 1973 through 1976. 

Length category{cm) 
Stomach contents 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 >45 

COELENTERATA 1.1 0.7 4.3 8.1 2.6 
NEMEIHEA 0.5 <0.1 0.5 0.9 0.3 0.2 0.6 
POLYCHAETA l2.5 11. 9 13.6 32.7 31. 4 48.9 46.5 47.9 31. 0 

Spionphanes bombyx 11.7 5.8 0.9 10.3 12.0 12.0 10.6 
Other Spionfdiie--- 0.6 1.8 2.7 4.9 9.8 
Flabelligeridae 6.2 1.2 0.1 1.2 0.4 , <0.1 
Maldanidae 3.6 0.4 1.0 1.0 0.2 
All1pha ret i dae 0,6 1.7 1.3 0,2 
Sabellidae 2,0 1.0 3,3 0.9 0.2 
Lumbrineridae 0.5 3.1 3.5 1.1 0.1 1.5 
Nephtyidae 0,5 0.3 2.8 0.9 0.2 0.3 
Other Polychaeta 10.8 11. 9 7.4 17.9 22,1 22,8 25.1 25.4 18,6 

CRUSTACEA 100,0 61.0 61.8 50.8 32.3 37,7 20.7 15.4 8,6 5.5 
Amphi poda 32.7 13.6 31. 5 22.1 F5.5 14.2 13.3 8.4 5.4 

Bybl i s sel'rata 1.7 2.0 0.6 1.2 1.2 2.4 2.5 1.6 
otherArnpellsci dae 14.7 0.8 1.8 0.7 2.4 2.3 1.4 0.6 0.6 
Unciola irrorata 2.2 3.6 15.3 12.9 1l. 9 5.3 3.4 0.3 <0.1 

I 
Giiiiimaridae 3.8 5.0 1.5 1.6 4.2 2.1 1.4 2.8 1.3 

Ul Leptocheirus pinguis 8.5 4.8 3.8 1.9 3.1 2.0 
en OTherJlruj)hi poaa- 10.3 4.2 2.4 1.5 2.0 1.4 1.6 0.2 1.9 
I Decapoda 41.4 9.1 47.5 14.7 5.8 8.6 5.7 1.6 0.1 

Crangon septellIspinosa 41.4 9.1 12.0 3.3 7.1 2.5 0.7 0.1 
DTcfieTOpandalu5 TePfOceru5 31.8 0.6 2.0 0,7 
otherOeca poda- 3.6 14.7 2.6 0.8 1.2 0.2 

Other Crustacea 58.6 19.2 0.7 4.6 4.4 3.6 0,8 0.5 0.1 0.1 
MOLLUSCA 0.2 0.1 0.3 0.6 0.3 1.8 

Bivalvia 0.2 0.1 0,3 0.6 0.3 1.8 
UROCHORDATA 0.2 0.7 1.4 0.3 

Ascidiacea, 0.2 0.7 1.4 .0.3 
MISCELLANEOUS 0.9 0.6 1.7 10.2 8.2 10.2 17.1 22.7 34.5 
SAND AND ROCK 15.4 25.7 33.4 24.5 20.1 16.6 15.8 10.7 25.8 

Number of stDlllachs examined 39 77 21 23 63 186 337 191 60 20 
Number of empty stomachs 22 25 6 9 16 63 108 62 20 4 
Mean stomach content weight(g) 0.001 0.021 0.072 0.103 0.230 0.241 0.375 0.563 0.950 3.166 
Mean fish TL (ern) 3 8 12 18 23 28 32 37 42 48 



Table 20. Food of fi shes representing generalized dietary categories in the ~li dd 1 e Atlantic. 
Data a re ex pres sed as a percentage of the total stomach contents weight. 

M1ddle Atlantlc Flshes 
Stomach contents Silver Spotted Fourspot 

hake hake flounder 8utterfish Scup 
POL YChAETA 0.1 9.:' 41. 4 

Aphrodi ta sp. 
Other Polychaeta 0.1 9.5 41.4 

CRUSTACEA 7.3 43.3 64.5 6.3 7.5 
Amphi poda 0.5 1.4 0.5 4.9 2.0 

Unciola i rrorata 0.3 
Leptocfiel rus pi ngu is 
Gamma rus annulatus 
Other Amphipoda 0.5 1.4 0.5 4.9 1.7 

Decapoda 4.9 16.4 52.2 0.1 3.7 
Ax ius se rra tus 
Cance r sp. 1.4 12.1 
Geryon qui nquedens 
Pagurus sp. 
Crangon septemspinosa 2.4 3.3 7.7 
Dichelopandalus 1 eptocerus 1.8 4.7 19.7 
Panda 1 us borealis 
Pasiphaea mu1tidentata 
Other Oecapoda 0.7 7.0 12.7 0.1 3.7 

Euphausiacea 1.2 22.6 
I~eganycti phanes norvegica 1.2 22.4 
Thysanoessa 1 nerml s 
Other Euphausiacea 0.2 

r~ys i dace a 0.3 7.1 
Neomysis americana 0.3 7.1 
Other Mysidacea <0.1 

Other Crustacea 0.4 2.9 4.7 1.3 1.8 
MOLLUSCA 4.3 37.1 19.2 10.1 12.9 

Lo 1 i go Deale; 2.9 9.6 
Other Cephalopoda 1.4 36.9 19.1 6.4 
Sea 11 op viscera 
Other Mullusca 0.2 0.1 0.5 6.5 

THALIACEA 25.2 
ECHI NODERMATA 1.2 

Echinoidea 
Ophi uroi dea 
Holothuroidea 
Other Echi nodermata 1.2 

PISCES 87.5 15.9 11. 9 0.3 
i~erl ucci us bilinearis 20.8 0.5 
Clupeidae 3.2 
Scomber scombrus 
Anmodytes americanus 1.7 
Stenotomus chrysops 
Peoriius triacanthus 1.4 
Sebastes marinus 
Hippoglossoides platessotdes 
Gadus morhua 
rile 1 anogrammus aegl efi nus 
Pollachius virens 

. Urophyci s tenui s 
Other Pisc-es-- 50.4 15.4 11. 9 0.3 

~~ ISCELU\NEOUS 0.8 3.7 4.4 48.9 36.7 

Number of fi sh examined 789 531 356 678 450 
Number of empty stomachs 180 82 138 203 192 
Mean stomach content weight(g) 1.544 1.404 0.301 0.115 0.119 

-57-



7aole 21. Food of fi shes represent1 ng general; zed dietary categories in Southern ~le'N Sngland. 
Oatd are exoresse1 as a percentage of ehe to ta 1 stomach contents 'He; gnt. 

:.outncrn 'lev; :.r1Qland 
t 

rl~nes 

S ::maC:1 contents Si 1 ver l.lttie (silowcail Ocean 
'laKe ~ed hake ska te 3ut~er':i sn Sc~o f10uncer ::out 

~Gl'CHAt.1 ,; U. ~ ~.3 l.:l.~ ~o .1 32.4- '-I.f 2. I 

.J,onrodi Cd so. 1.4- 2.4- 1.9 
utner ?o I ychaeta 0.1 2.5 13.1 20.3 32. ~ 47.7 0.3 

S~UsrACZA 7.3 34.0 51.4 12.0 22.2 24.9 6.3 
Amon1ooda 0.2 S.l 22.9 0.9 12.9 19.0 3.5 

Unciola i rl"'ora1:a 0.6 2.4 2.9 5.9 
:..ao-cocnelrt.lS OlnQ'Jis 0.9 7.9 3.6 3.3 
Gdmmarus an n u:id'tU'S 4.1 
Ot!1er Ampm pOlla 0.2 3.5 8.S 0.9 6.4 8.8 3.5 

Oec.apoda 2.6 2S .0 30.5 3.4 3.8 4.7 ... -".0 
Ax i us serratus ·O.S 4.3 3.3 
Cancer sp. 4.3 llA LO 
Garyon qui nc:uedens 
Pasurus sp. 0.9 2.S 
~ran~on seotemsoinosa 1.0 3.0 S.9 2.2 
01 che I ooanaa fUS 

1 ectocerus 1.2 7.8 2.7 1.9 
Panda IUS oarsalis 
Pas 1 enaea mUlclaentHa 
Otner Jecapoca O.~ 8.4- 3.7 0.1 3.8 0.5 ' ,. ... 0 

~i.lphaus i acea 3.4 
i~e~anycti ohanes 

r.ar'leSl ca 3.4 
ii,ysanoessa i nerm; S 
Other EuPhausiacaa 

~ys1dacea 0.7 1.3 
~leomysi s americana 0.7 
acne!" Mysldacaa. 1.3 

Other Crustacea 0,4 3.9 8.0 7.7 4.2 1.2 0.1 
~~OLL~SC.~ 13.7 13.9 4.3 <0.1 10.S 0.6 0.3 

Lo 1 i 00 pea 1 e i 13.0 
Ot:1er Capnalopoda 0.7 10.6 8. d 

Scalloo '1iscer~ 
Other r~o 11 usca 3.3 4.8 <0.1 2.1 0.0 0.8 

71fAL~.':"CEA 8.S 
:':CH r rlOOERMATA 3.0 0.4 88.3 

::c!1i noidea 68.2 
Opi1iuroidea 
~o 10 tnuro idea 3.0 
Dtl'1er Echi noderma ta <0.1 O. J. 0.1 

p rSC!S 78.4 37 .7 l.S S.3 
~'~er1 :.Jcc:i IJS :; 1 i near; s 7.9 
C1 U j:jel aae 1.3 2.7 
Scomoer scomorus 0.0 
.lmmoaytes ::mer1 ca nus' 'JA 
S~;not:omus cnrysoos l.1 
::-e:::1"':us ~;al Cdl1c:nus 2.2 
.3eoas :as ;;lari nus 
~lJOOgIOS~ 

JI-itessOl iJes 
Ga.dus l10rnua 
:~!dna~S 

:eg 1 ;:f; nus 
~':l11 de:" us 11 ren 5 
I~roon'lc~s :enui3 
Jtner ' ~lSCes-- 56.S 35.0 '+.3 5.3 

,'·r rSCZL!...:l.N EGUS 0.5 7.5 13.5 59.2 29.2 26.3 1.9 

7lumoer of fi 3h exami ned na Jo8l -186 394 262 502 2:9 
:iumeer-- of emoty stoma ens 357 97 3S :08 76 ' ~., 

.0 .... 78 
:'fean Si':cmacn contel1\: 

,~ei gnt :g) 1.315 1.532 .J .310 f).SS7 0.219 8.323 3 ~ 959 

-58-



Table 22. Food af fishes representing generalized dietary categories on Georges Bank. 
Data are expressed as a percentage of the total stomach contents weight. 

Stomach contents 

POLYCHAETA 
Aphrodita sp. 
Other Polychaeta 

CRUSTACEA 
Amphi poda 

Unciola irrorata 
Leptochei rus pi ngui s 
Gammarus annulatus 
Other Ampni poda 

Oecapoda 
Axius serratus 
Cancer sp. 
Geryon qu i nquedens 
~ssp. 
Crangon septemspinosa 
Oichelopandalus 

1 eptocerus 
Pandalus borealis 
Pasiphaea muitidentata 
Other Decapoca 

Euphausi acea 
Meganyctiphanes 

norvegica 
Thy'SaiiO'eS"S"ai nermi s 
Other Euphausiacea 

Mysidacea 
Neomysis americana 
Other Mys i dacea 

Other Crustacea 
MOLLUSCA 

Lo 1 i go pea 1 ei 
Other Cephalopoda 
Scallop viscera 
Other Mollusca 

TH.A.LI ACEA 
ECHI NODERMATA 

Echinoidea 
Ophiuroidea 
Holothuroidea 
Other Echinodermata 

PISCES 
Merluccius bilinearis 
C1 u pei dae 
Scomber scombrus 
A~modytes americanus 
Stenotomus cnrysops 
Peprilus triacanthus 
Sebastes marl nus 
Hi ppoglossoi des 

pl a tessoi des 
Gadus morhua 
MeTailo gra;nmu s 

aegl ef; nus 
Pollachius virens 
Uro Dhyc 1 s teiiUTS 
Other Pisc~ 

Silver 
hake 

0.1 

16.4 
0.4 

6.5 

7.9 

1.2 

0.4 
6.7 

76.4 

0.1 

0.4 

1.3 

4.4 

0.8 

7.9 

1.2 

6.7 
<0.1 

0.4 
5.0 

21.1 
4.8 

8.9 

36.2 

Atlantic 
cod 

1.7 

28.0 

13.4 

1.3 

50.2 

1.4 
0.3 

27.1 
<0.1 
17.1 

0.9 

3.8 

1.6 

4.6 

2.3 
0.3 
7.3 
3.5 

0.8 
0.3 
0.2 

0.2 
29.1 
3.5 
0.4 

<0.1 

0.9 

16.1 

Georges Bank rishes 
Little Longhorn 
skate sculpin Haddock 

8.! 1.1 25.4 

72.0 

0.7 

6.8 

1.5 
7.2 

10.1 
0.3 
2.6 

7.2 
56.6 

<0.1 
12.0 

26.3 
8.6 

3.4 

6.3 

5.3 

0.7 

1.1 
86.4 

2.9 
O. 7 
0.6 

1.6 
74.0 

0.6 
38.9 

6.6 

6.5 
6.3 

11.5 

10.2 

7.3 
7.3 

2.2 

17.1 

1.1 
24.3 

10.7 
4.2 
0.8 

5.7 
4.9 

0.7 

0.3 

0.3 

3.6 
0.1 

0.1 

<0.1 

1.4 
3.3 

18.5 

0.4 

<0.1 
1.2 
2.1 

1.0 
16.6 

0.7 
0.2 

6.8 0.6 0.4 

Yellowtail 
flounder 

40.6 

13.8 
10.3 

2.9 

0.6 
0.6 

40.6 

2.8 
1.6 

5.9 

1.8 

0.4 

0.7 

0.6 

f~I SCELLANEOUS 0.4 5.4 11.8 5.9 35.3 45.0 

Number of fish examined 
Number of empty stomachs 
Mean stomach content 

weight (g) 

915 
268 

1.080 

591 
31 

29.254 

579 
62 

1.234 

-59-

692 
159 

0.732 

642 
33 

3.893 

502 
169 

0.512 

Ocean 
pout 

0.1 

6.4 

3.6 

86.6 

3.3 

2.0 

4.1 

0.3 

423 
140 

0.1 

2.0 

1.9 

2.2 

3.1 
0.5 

79.4 
4.5 

2.7 

5.603 



Tabl e 23. Food of fi shes represent; ng general i zed di etary categor; es in the Gul f o-f Mai ne. 
Data are expressea as a percentage of tne total stomach contents weignt. 

Stomach contents 

POLYCHAETA 
Apnrodi ta sp. 
Other Polychaeta 

CRUSTACEA 
Amphi Doda 

Unciola irrorata 
LeptoC"el rus pi ngui s 
Gammarus annulatus 
Other Amphl pod a 

Decapoda 
Axi us serratus 
Cancer so. 
Geryon q'ui nquedens 
pagur:us s p . 
Crango" septemspinosa 
Diche100anaalus 

leptocerus 
Pandalus oorealis 
Pasiohaea multidentata 
Other Decapoaa 

Euphaus i acea 
Meganycti ohanes 

norvegi ca 
Thysanoessa inermis 
Other Euphausiacea 

Mysidacea 
Neomysis americana. 
Other Mys, dacea 

Other Crustacea 
MO'LLUSCA 

La li go pea i ei 
Otner Cephalopoda 
Scallop viscera 
Other Mollusca 

THALIACEA 
ECHI NODERMATA 

Echinoidea 
Opn; uro; dea 
Holothuroidea 
Other Echinodermata 

PISCES 
Merluc~ius bilinearis 
Clupelaae 
Scomber scombrus 
Ammodytes amerlcanus 
Stenotomus chrvsoos 
Pepr,1us tr,ac~ntnus 
Seoastes mar;nus 
Hl Ppog I OSS01 aes 

:Jlatessoides 
Gadus morhua 
~og;:a,mmus 

aeglefinus 
P~llacnlus Vlrens 
Uroonycis tenuis 
utner Pi sc-es--

MISCELLANEOUS 

Number of Ash examined 
Numper of empty stom~chs 
Mean stomach content 

wei gnt(g; 

Gulf of Ma~ne Fisnes 
'..Ii tcn American y./hite 

hake 
Atlan!ic 

cod Pollock Redfish flounder Haddock :llaice 

9.3 

5.7 

0.0 
0.4 
0.2 

9.7 37.0 

8.4 24.7 
<0.1 
0.9 
3.5 

<0.1 

1.4 0.9 0.7 
1.9 1.7 

21. 9 
2.4 3.1 0.4 

3.1 10.9 

3.1 10.1 
<0.1 

<0.1 0.8 
<0.1 

<0.1 

0.5 1.3 1.4 
0.5 17.9 8.5 

88.6 

15.6 7.3 
2.1 1.2 

0.5 0.2 

8.9 
4.2 
0.7 

0.9 

20.4 

1.9 

68.8 

1.3 
0.2 
0.4 

5.4 
13.2 
10.9 

9.4 

3.5 

49 . .:1 

2.3 
1.8 
3.1 

0.9 

14.4 

53.5 26.4 26.9 

89.5 

9.2 

1.5 1.1 5.1 1.3 

47Q 
149 

418 
54 

27 . 821 

374 
65 

12.400 
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07.3 3.0 ~.O 
O.S 

67 .3 2.3 4.0 
3.5 6.4 7.7 

0.9 0.6 
0.1 0.4 
0.1 

0.7 0.2 
27.S 3.1 6.6 

2.7 

<0.1 

3.5 0.1 l. 4 
1.1 1.4 

18.2 
5.0 0.3 3.8 

58.4 1. 7 2.0 0.7 

55.1 1.7 1.7 0.6 

3.3 0.3 0.1 

3.3 0.9 0.7 0.4 

466 
232 

2.0 

.. ? J ._ 

0.875 

0.8 0.6 5.4 

0.8 0.6 5.4 

11.8 74.8 76.6 

16.6 

426 
33 

0.014 

- 2.2 
1.6 59.1 

10.2 0.9 

0.9 

: 3. 7 

37 
12 

12.6 

0.9 

3.351 

0.3 

3.7 
53.5 

14.4 



Table 24. Food of fishes representing generalized dietary categories in Western Nova Scotia. 
Data are expressed as a percentage of the total stomach contents weight. 

\~estern Nova Scoti a Fishes 
Stomach contents Atlantic Witch American 

cod Pollock Haddock flounder pl ai ce 
POLYCHAETA 1.0 11.2 55.2 2.1 

Aphrodita sp. 0.6 1.5 
Other Polychaeta 0.4 9.7 55.2 2.1 

CRUSTACEA 17.2 42.1 15.6 9.5 7 . 3 
Amphi poda 4.6 2.4 

Unciola i rrorata 1.9 
Leptochei rus pi ngu is 0.8 
Gammarus annuiatus 
Other Amph; poda 1.9 2.4 

Oecapoda 15.5 16.4 8.5 4.5 
Axius serratus 3.0 2.8 
Cancer sp. 1.9 
Geryon qu i nquedens 
Pagu rus Sp. 0.1 1.6 
Crangon 

septemspinosa 
Oi che 1 opanda 1 us • 

1 eptocerus 2.5 9.9 1.1 2.3 
Panda 1 us 60realis 0.1 0.6 
Pasiphaea multidentata 5.8 
Otner Decapoda 8.0 0.6 3.0 1.6 

EuphausiacEa 24.6 1.6 5.2 2.2 
r~eganycti phanes 

norvegi ca 22.4 1.5 5.2 2.2 
Thysanoessa inermis 1.5 
Other Euphausiacea 0.7 0.1 <0.1 

t1ys i dacea <0.1 
Neomysis americana <0.1 
Other Mys i dacea 

Other Crustacea 1.7 1.1 0.9 1.9 0.6 
~10LLUSCA 6.0 10.0 5.1 2.5 3.0 

Lo 1 i go pea 1 ei 9.8 
Other Cephalopoda 1.2 0.2 2.8 
Scallop viscera 
Other Mollusca 4.8 2.3 2.5 3.0 

THALIACEA 
ECHI NOOERMATA 3.5 32.1 16.5 84.0 

Echinoidea 5.7 74.0" 
Oph iura idea 1.4 21.8 0.3 9.5 
Holothuroidea 1.9 2.1 16.0-
Other Echinodermata 0.2 2.5 0.2 0.5 

PISCES 66.6 45.0 5.1 
Merluccius bilinearis 21. 6 
Clupeidae 5.4 4.0 2.3 
Scomber scombrus 7.1 
Anmodytes americanus 
Stenotomus chrysops 
Pepr~lus triacanthus 
Seoastes marinus 15.5 
Hi ppogl ossa ides 

platessoides 5.9 
Gadus morhua 5.2 
Mel anogrammus 

aeglefinus 6.3 2.0 
Poll achi us virens 
Urophycis tenuis 
Other Pi sc-es-- 21.2 19.4 0.8 

MISCELLANEOUS 5.7 2.9 30.9 16.3 3.6 

Number of fish examined 669 295 747 386 784 
Number of empty stomachs 77 50 44 41 288 
(lIe an s~omach content 

wei ght ( g) 15.135 9.345 2.631 0.499 1.542 

-61-



Table 25. listing of predators arranged to illustrate differences and 
similarities in % BW of stomach contents, overall composition 
of diet, caloric value of diet, and gut measurements. 

Caloric value(Kcal) 

Species Major prey per gram food 2 S/I 2,3 

Gadi formes 
Silver hake 
Spotted hake 
White hake 
Red hake 
Atlantic cod 
Ocean pout 

Pollock 
Haddock 

Pl eu ronecti formes 

1.43 
1.09 
1.02 
0.75 
0.73 
0.51 

0.41 
0.26 

Fourspot flounder 0.28 
Yellowtail flndr 0.25 

American plaice 0.23 

Witch flounder 0.14 

Other Fishes 
Longhorn sculpin 0.71 
little skate 0.44 

Butterfish 0.24 

Scup 0.23 
Redfish 0.10 

Fish, squid, decapods 
Squid, euphausiids, decapods 
Fish, decapods, euphausiids 
Fish, decapods, squid 
Fish, decapods, squid 
Echtnoids, decapods, 

ophiuroids 
Fish, decapods, euphausiids 
Ophiuroids, polychaetes, 

amphi pods 

Decapods, squid, fish 
Polychaetes~ amphipods, 

decapods 
Echinoids, ophiuroids, 

decapods 
Polychaetes, holothurians 

euphausi ids 

Decapods, mysids, fish 
Decapods, amphipods, 

po 1 }lC ha e te s 
Thaliaceans, polychaetes, 

squid 
Polychaetes, squid~ amphipods 
Euphausiids, decapods, fish 

lAverage of all fish length categories except 1-5 cm group. 

2Taken from Edwards and Bowman 1979. 

1.152 
1.056 
1.173 
1.050 
1.092 

0 .. 582 
1 .. 084 

0 .. 809 

1 .. 114 

0.921 

0.600 

0.831 

1.059 

1.019 

0 .. 351 
0.636 
0.963 

3Stomach tissue weight(s) divided by weight of intestine and pylorus (I). 
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1.40 
1.14 
0.73 
0.68 
0.68 

0.29 
0.48 

0.40 

2.14 

0.67 

0.30 

0.60 

1.05 

1.46 

0.41 
0~17 

.0.53 



Table 26. Fish prey consumed by Atlantic cod collected in the Northwest 
Atlantic during the years 1973-1976. Note the majority of 
fish consumed are juveniles. 

Cruise 

1973 Spring 

1973 Autumn 

1974 Spring 

1974 Autumn 

Number 
sampled 

172 

362 

224 

191 

Mean 
length 

(cm) 

49.7 

52.2 

62.6 

51.5 

Mean length of 
predators with 
fish prey (em) 

78.4 

69.7 

76.3 

61.1 
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Percentage of 
predators with 
fish prey 

Prey 
species 

19.2 

21.0 

32.1 

31.4 

Atl. herring 
Pearlsides 
L.H. sculpin 
Flatfish 
Rockeel 
L.H. sculpin 
Alligatorfish 
Ocean pout 

Herring 
Flatfish 
Redfish 
Ocean pout 
Hookear sculpin 
Skate 

Sculpin 
Yellowtail 
Unid. fish 

At 1. mack ere 1 

Herring 
Amer. plaice 
Silver hake 
Gadids 
Redfish 
Flatfish 
Unid. fish 

Windowpane 
Flatfish 
L. H. sculpin 
Herring 
Redfish 
Unid. fish 

Length_, ( cm ) 0 f 
prey species 
\ )=No. of prey 

18 
5 

7.5, 7.5 

10 

4,10.4 
5.5,17,10 
9 
6 
14.7,14.7, 
14.7, 9 
2.5, 8.5 
6 
6,17,18,15,5,6 

18(12) ,16.5,16) 
16(5),18(8), 
16(4),16.5, 
17(18), 18(4) 
16(6), 20, 16 

18, 19(6) 
17 
14, 12 (5) 
7, 6 
16(17) 

6 
3.5 
4.8.1 5.5 
20 (3) 
13, 17 
5 



Table 26. (continued) 

Mean tvlean lengt.h of Percent.age of Lengths of 
Number length predators ','lith predators with Prey prey species 

C!"Uise sampled (em) fish Erey (cm) fish nrey sEeeies (em) ( )=# 

1975 Spring 178 60.7 66.9 ~"" r-
",.:..~ Summer flounder 10,7,6,4 

Gadids 5-14(31) 
Atl. mackerel 18,17(8) ,19 
L.H. sculpin 4,8,4.8 
Silver hake 7.0(4), 6 (14) , 

12,13 
Fish larvae 
Unid. eel 1.6 
Unid. fish 15 

1975 AutlmlIl 200 48.9 54.7 26.S Flatfish 2.5 
Unid. fish 33,9,3,18,6, 

16,16,4,14,17,6 

1976 Spring 213 45.5 69.3 13.6 Am. sand lance 12,17,14,18(4) , 
14 

L.H. sculpin 6.5, 19(2) 
Alligatorfish 12 
Hake 
Flatfish 
Atl. herring 28 (5) 
Gadids 17 
Unid. fish 4.5,7.5 

1976 Autumn 171 57.2 62.8 21.0 Am. sand lance 15,19(82) 
Sculpin 6.5 
Red hake 9.S 
Gadid 8.3(2) 
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Table 27. Number of species of fish prey identified in the stomach 
contents of fishes collected in the Northwest Atlantic 
during the years 1973-1976. 

Predator 
Number of prey fish 

species Number of fish, eggs, larvae 

Little skate 

S i 1 ver hake 

Atlantic cod 

Haddock 

Pollock 

White hake 

Red hake 

Spotted hake 

American plaice 

Fourspot flounder 

Yellowtail flounder 

Wi tch fl ou nde r 

Butterfish 

Scup 

Redfish 

L.H. sculpin 

Ocean pout 

10 species -
eggs and ,larvae 

13 spec; es 

30 spec i es -
eggs and larvae 

10 species -
eggs 

16 species -
1 a rvae 

15 species 

5 species 

7 species -
larvae 

3 spec i es 

2 species 

1 species 

1 species -
eggs 

1 spec i es -
1 a rvae 

1 spec i es 

4 species + larvae 

5 species + eggs 

1 species 
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37 

277 

502 

23 

184 

124 

21 

125 

12 

11 

7 

1 

4 

4 

8 

125 

1 

16 3 

150,425 1 

39 

1 

47 

625 

4 

10 

15 



, 

Figure 1~ Geographic areas of the Northwest Atlantic sampled 
for· fish feeding studies during 1973-1976. 
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APPENDIX A. Geographi~ breakdown of the stomach contents of little skate 
collected in Southern New England and on Georges Bank during 
the years 1973-1976 (data are expressed as a percentage weight). 

~outnern Georges 
Stomach contents New England Bank Total 

COELENTERATA 1.4 0.2 0.6 
NEMERTEA 0.5 1.1 0.9 
POLYCHAETA 15.5 8.7 11.1 

Fl abell i geri dae 0.6 0.3 0.4 
Aphrodi tidae 2.4 1.5 1.8 
Glyceri dae 0.4 1.4 1.0 
Nephtyidae 2.6 0.2 1.1 
Nereidae 1.1 1.2 1.2 
Other Polychaeta 8.4 4.1 5.6 

CRUSTACEA 61.4 72.0 68.2 
Amphi poda 22.9 10.1 14.7 

Aropeliscidae 1.7 0.4 0.9 
Unciola irrorata 2.4 0.3 1.0 
Other Corophiidae 3.1 <0.1 1.1 
Gammarus annulatus 4.1 1.5 
Other Gammaridae 1.6 1.8 1.7 
Leptocheirus pinguis 7.9 2.6 4.5 
Monoculodes edwardsi 0.9 2.5 1.9 
Other Oedicerotidae 0.1 1.6 1.1 
Other Jlmphi pada 1.1 0.9 1.0 

Decapada 30.5 56.6 47.2 
Axi us serratus 4.3 <0.1 1.5 
Cancer borea 1 is 3. O' 1.5 . 2.0 
Cancer irroratus 4.8 5.8 5.4 
Other Cancridae 3.6 4.7 4.4 
Crangan septemspinosa 5.9 8.6 7.6 
Other Cranganidae 1.1 0.7 0.8 
Pagurus acadianus 0.9 16.3 10.8 
Other Pagu ri dae 1.6 10.0 7.0 
Oichelopandalus 1 eptocerus 2.7 3.4' 3.3 
Other Oecapada 2.6 5.6 4.4 

Iso pada 2.0 0.9 1.3 
Cirolanidae 2.0 0.9 1 .3 
Other Isopoda <0.1 <0.1 <0.1 

Other Crustacea 6.0 4.4 5.0 
MOLLUSCA 4.8 0.7 2.2 

Pe 1 ecypoda 2.9 0.5 1.4 
Other Mo 11 usca 1.9 0.2 0.8 

PISCES 4.8 6.8 6.1 
U 1 va ri a sub b i fu rc a t a 3.2 2.1 
Other Pi sces 4.8 3.6 4.0 

r~ISCELLANEOUS 11.6 10.5 10.9 

Number of stomachs exam i ned 486 579 1065 
Number of empty stomachs 35 62 97 
Mean stomach content weight(g) 0.810 1.234 1. 041 
Mean fish TL (em) 38 38 38 
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APPENDIX B. Geographic breakdown of the stomach contents of Atlantic cod 
collected bn Georges Bank, in the Gulf of Maine, and in Western 
Nova Scotia during the years 1973-1976 (data are expressed as a 
percentage weight). 

Georges Gu 1 f 0 f lrllestern 
Stomach contents Bank Maine Nova Scotia Total 

COELENTERATA 0.8 <0.1 1.1 0.6 
POLYCHAETA 1.7 0.6 1.0 1.2 

Aphroditidae 1.4 0.4 0.6 0.9 
Other Polychaeta 0.3 0.2 0.4 0.3 

CRUSTACEA 28.0 a -
oJ. / 17.2 19.7 

Oecapoda 27.1 8.4 15.5 18.5 
Axi us serratus <0.1 <0.1 3.0 0.8 
Cancer borea 11 s 3.0 0.9 1.7 2.0 
Cancer i rroratus 14.1 0.2 6.3 
Geryon qUlnquedens 3.5 1 .. 0 
Hyas coarctatus 0.9 0.8 2.4 1.3 
Pagurus acadi anus 3.8 <0.1 0.1 1.7 
Diche10pandalus leptocerus 1.6 0.9 2·.5 1.6 
Pandalus montagui 0.4 0.4 2.0 0.8 
Other Pandalidae 0.1 1.2 0.8 0.6 
Othe r De~a poda 3.2 0.7 2.8 2.4 

Other Crustacea 0.9 1.3 1.7 1.2' 
MOLLUSCA 13.4 17.9 6.0 12.8 

Pel ecypoda 8.2 4.3 4.8 
Cyrtodaria siligua 2.7 0.7 
Pecti nl dae 7.3 3.2 
Other Pelecypoda 0.9 1.6 0.9 

Cephalopoda 2.6 17.7 '1.2 6.7 
Loligo SPa 2.3 15.6 5.8 
Other Cephalopoda 0.3 2.1 1.2 0,9 

Other Mollusca 2.6 0.2 0.5 1.3 
ECHI NODERMAT A 1.3 1.9 3.5 2.1 

Ophi uro; dea 0.8· 1.3 1.4 1.1 
Holothuroidea 0.3 0.2 1.9 0.7 
Other Echinodermata 0.2 0.4 0.2 ,0.3 

PISCES 50.2 68.8 66.6 60.0 
Sa tracho i d i dae 4.& 1.4 
Clupea harengus 1.7 9.5 3.6 
Other C11.! pei dae 17.4 3.7 5.4 10.2 
Gadus mo rhua 5.2 1.3 
~ogrammus aeglefinus 6.3 1.6 
Me rl ucci us bilinearis 0.2 5.4 1.7 
Other Gad, da e 1.1 1.8 1.5 1.4-
Ammodytes americanus 0.4 9.4 3.0 
Cotti dae 2.4 <0.1 2.7 1.8 
Scom'ber scombrus 3.5 10.9 7.1 6.6 
Pomatomus sa1tatrix 4.5 2.0 
Sebastes marinus <0.1 3~5 15.5 5.1 
Hippoglossoiaes platessoides 0.9 5.9 1.9 
Other Pl euronecti formes 3.7 5.6 <0.1 3.3 
Other Pisces 14.4 14.2 17.0 15.1 

MISCELLANEOUS 3.1 1. ,3.9 ,2.8 
SAND AND ROCK 1 .5 <0. 0.7 O.B 

Number of stomachs examined 591 41B 669 1678 
Number of empty stomachs 31 54 77 162 
Mean stomach content weight(g) 29.254 27 .821 15.135 23.268 
Mean fi s h TL (cm) 53 56 50 53 
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APPENDIX C. Geographic breakdown of the stomach contents of haddock collected 
on Georges Bank, in the Gu1f of Maine, and in Western Nova Scotia 
during the years 1973-1976 (data are expressed as a percentage 
wei ght) . 

Stomach contents 

COELENTERATA 
Ce r; antha r; a 
Other Anthozoa 

POLYCHAETA 
Spi onphanes bombyx 
Other Sp;on;~ 
Nicomache lumbricalis 
Sabell idae 
Aohrodi ti dae 
Other Polychaeta 

CRUSTACEA 
Amphipoda 

Unciola irrorata 
Unciola serrata 
Gamman dae 
Leptocheirus pinguis 
Otner AAiph1 poda 

Oecapoda 
Axi us serratus 
o;cnelopanaalus leptocerus 
Pagundae 
Other Oecapoda 

Euphausiacea 
Meganyctiphanes norvegica 
Other Eupnausiacea 

Other Crustacea 
MOLLUSCA 

Pelecypoda 
Placopecten sp. 
Other Pelecypoda 

Gastropoda 
Cephalopoda 
Other Mon usca 

ECHINODERMATA 
Echi noidea 

Stronglocentrotus drobachiensis 
EChlnarachnlus parma 
Other Echl n01 de-a--

Ophiuroidea 
Oohiura sarsi 
OPhlura sp. 
Jlmphiuridae 
Ophiopho1is aculeata 
Other Ophiuro;aea 

He 1 othuroi dea 
Psol us sp. 
~Holothuroidea 

Other Echinodermata 
PISCES 

Melanogrammus aeglefinus 
C1 upe1Clae 
Other Pisces 

MISCELLANEOUS 
SAND AND ROCK 

Number of stomachs examined 
Number of empty stomachs 
Mean stomach content weignt(g) 
Mean fi sh FL (cm) 

Georges 
Bank 

3.0 

25.4 

17.1 

3.0 
<0.1 

1.3 
1.9 
1.3 
1.4 
1.1 

18.4 

10.7 
4.2 
2.5 
1.7 
0.8 
1.5 

4.9 
0.7 
0.3 
0.3 
3.6 

0.1 
0.1 

<0.1 
1.4 

3.3 
2.2 

1.2 
1.0 

1.0 
<0.1 
0.1 

18.5 
1.0 

0.4 
0.5 
0.1 

16.6 
5.3 
1.2 

0.7 

8.0 
2.1 

0.7 
0.2 

0.4 

10.3 
22.0 

0.4 

642 
33 

3.893 
40 

Gul f of 
Mai ne 

3.6 

6.4 

0.1 
0.8 
2.7 

0.6 
0.4 

0.1 

0.1 
3.1 

2.7 
0.1 

<0.1 
0.3 

2.0 
1.7 
0.3 

0.7 
0.6 

0.5 

74.8 

0.5 
0.1 

2.2 
2.2 

59.1 
16.1 

16.0 
27.0 

0.9 

0.9 
12.6 

0.9 

0.9 
12.5 
1.2 

87 
12 

3.951 
38 
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Western 
Nova Scotia 
0.7 

11.2 
0.7 

0.3 
1.5 
9.4 

15.6 
4.6 

1.9 
0.1 
0.7 
0.8 
1.1 

8.5 
2.8 
1.1 
1.6 
3.0 

1.6 
1.5 
0.1 

0.9 
5.1 

32.1 

1.2 

1.2 
0.3 
2.8 
0.8 

5.7 
2.9 
2.6 
0.2 

21.8 
5.3 , ., 
.:. • I 

1.2 
10.2 
3.4 

2.1 
1.5 
0.6 

2.5 
5.1 

23.1 
7.1 

2.0 
2.3 
0.8 

747 
44 

2.631 
37 

Total 

1.8 

18.1 

15.7 

1.5 
0.3 

0.7 
1.0 
0.7 
0.9 
1.2 

13.6 

7.5 
3.0 
1.3 
1.2 
0.7 
1.3 

6.2 
1.7 
0.6 
0.8 
3.1 

0.9 
0.8 
0.1 

1.1 
3.8 

28.1 

1.7 
0.6 
1.1 

0.6 
1.1 
0.4 

3.0 
1.6 
1.3 
0.1 

21.8 
6.1 
1.3 
0.7 
9.5 
4.2 

2.4 

IS.7 
14.4 

1.3 
0.6 
0.7 

2.0 

0.8 
0.9 
0.7 

1476 
89 

3.258 
38 



APPENDI X D. Geographic breakdown of the stomach contents of silver hake 
collected in the Middle Atlantic, Southern New England, and 
on Georges Bank during the years 1973-1976 (data are expressed 
as a percentage weight). 

Middle Southern Georges 
Stomach contents Atl anti c N'2W England Bank Total 

POLYCHAETA 0.1 0.1 0.1 0.1 
CRUSTACEA 7.3 7.3 16.4 9.5 

Amphipoda 0.5 0.2 0.4 0.3 
Ampeliscidae 0.1 0.1 0.1 0.1 
Oedicerotidae 0.2 <0.1 0.1 0.1 
Parathemi sto s_p. 0.1 0.1 0.1 0.1 
Other Amphi poda 0.1 <0.1 0.1 <0.1 

Deca poda 4.9 2.6 6.5 4.1 
Crangon septemspinosa 2.4 1.0 1.3 1 .1 
Oichelopandalus 1 eptocerus 1.8 1.2 4.4 2.2 
Other Oecapoda 0.7 0.4 0.8 0.8 

Eu phau s i ace a 1.2 3.4 7.9 3.9 
t~eganycti phanes norvegica 1.2 3.4 7.9 3.9 

Mysidacea 0.3 0.7 1.2 0.7 
Neomysis americana 0.3 0.7 1.2 0.7 

Cumacea-- 0.1 <0.1 <0.1 
Copepoda <0.1 <0.1 <0.1 0.1 
Other Crustacea 0.4 0.3 0.4 0.4 

MOLLUSCA 4.3 13.7 6.7 8.9 
Lo 1 i go peale; 2.9 13.0 6.7 8.2 
Other Cephalopoda 1.4 0.7 <0.1 0.7 

PISCES 87.5 78.4 76.4 . 80.8 
Scomberesox saurus 6.1 1.6 
Cl u pei dae 3.2 1.3 5.0 2.8 
Merluccius bilinearis 20.8 7.9 0.4 10.0 
Phyci s chesteri 0.8 0.2 
Ammodytes amerieanus 1.7 0.4 4.8 1.9 
Scomber scombrus 6.0 21.1 8.0 
Stenotomus chrysops 4.1 1.8 
Peprilus triacanthus 1.4 2.2 8.9 3.7 
Othe r Pi sees 60.4 56.5 29.3 50.8 

MISCELLANEOUS 0.8 0.5 0.4 0.7 

Number of stomachs examined 789 918 915 2622 
Number of empty stomachs 180 357 268 805 
Mean stomach content weight(g) 1.544 1.815 1.080 1 .477 
Mean fish FL (cm) 17 22 20 20 
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APPENDIX E. Geographic breakdown of the stomach contents of pollock collected 
in the Gulf of Maine and Western Nova Scotia during the years 
1973-1976 (data are expressed as a percentage weight). 

Gul f of Western 
Stomach contents Maine Nova Scot i a Total 

CRUSTACEA 37.0 42.1 38.9 
Oecapoda 24 .. 7 16.4 21.6 

Dichelopandalus leptocerus 0.7 9.9 4.1 
Pandalus borealis 1.7 0.1 1.1 
Pasiphaeamultldentata 21.9 5.8 15.9 
Other Oecapoda 0.4 0.6 0.5 

Euphausiacea 10.9 24.6 16.0 
Meganyctiphanes norvegica 10.1 22.4 1407 
Thysanoessa inermis <0.1 1.5 0.6 
Other Euphausiacea 0.8 0.7 0.7 

Mysidacea <0.1 <0.1 0.1 
Neomysis americana <0.1 <0.1 0.1 

Other Crustacea 1.4 1.1 1.2 
MOLLUSCA 8.5 10.0 9~0 

Lo 1 i go sp. 7.3 9.8 8.2 
Other Cephalopoda. 1.2 0.2 0.8 

PISCES 49.4 45.0 47.7 
Clupeidae 1.8 4.0 2.6 
Merluccius bilinearis 2.3 21.6 9.5 
Mer' ucci us sp. 1.5 0.6 
Po 11 achi us vi rens 14.4 9.0 
Aethoprora metopoclampa 3.0 1.1 
Scomber scombrus 3.1 1.9 
Sebastes marinus 0.9 0.6 
Other Pi sces 26.9 14.9 22.4-

MISCELLANEOUS 5.1 2.9 4 ;1 .. ~ 

Number of stomachs examined 374 295 669 
Number of empty stomachs 65 50 115 
Mean stomach content weight(g) 12.400 9.345 11.053 
.r~ean fi sh FL (em) 66 59 63 
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APPENDIX F. Stomach contents of red hake collected in Southern New 
England during the years 1973-1976 (data are expressed 
as a percentage wei ght). 

Southern 
Stomach contents New England 

POLYCHAETA 3.9 
Aphrodita hastata 1.4 
Other Polychaeta 2.5 

SIP UNCULI DA 1.0 
CRUSTACEA 34.0 

Amphi pod a 5.1 
Aeginella sp. 0.9 
Unciola irrorata 0.6 
Gammaridae 0.6 
Leptocheirus pinguis 0.9 
Other Amphi poda 2.1 

Decapoda 25.0 
Axi us serratus 0.6 
Cancer boc"ealis 3.0 
Cancer irroratus 1.3 
Crangon septemspinosa 3.0 
Munlda sp. 3.1 
Pagurus acadianus 0.9 
Dichelopandalus leptoceru5 7.8 
Other Oecapoda 5.3 

Isopoda 0.4 
Other Crustacea 3.5 

MOLLUSCA 13.9 
Gastropoda 3.0 
Cephalopoda 10.6 
Other Mollusca 0.3 

ECHI NODERMAT A 3.0 
Ho 1 othu ro idea 3.0 
Other Echinodermata <0.1 

PISCES 37.7 
Clupeidae 2.7 
Ophidiidae 2.1 
Pleuronectiformes 3.3 
Other Pisces 29.6 

MISCELLANEOUS 6.5 

Number of stomachs examined 481 
Number of empty stomachs 97 
Mean stomach content weight(g) 1.532 
Mean fish TL (cm) 27 
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APPENDIX G. Stomach contents of spotted hake collected in the Middle Atlantic 
during the years 1973-1976 (data are expressed as a percentage 
'tIei ght). 

Stomach contents 

CRUSTACEA 
,Amphipada 
Oecapoda 

Cancer irroratus 
Crangon septemspinosa 
Munida iris 
Munida sP:
Dichelopandalus leptocerus 
Other Decapoda 

Euphausiacea 
Meganyctiphanes norvegica 
Other Euphauslacea 

Othe.r Crustacea 
MOLLUSCA 

Cephalopoda 
Other Mo11usca 

PISCES 
Merluccius bilinearis 
Ophldiidae 
Other Pisces 

MISCELLANEOUS 

Number of stomachs examined 
Number of empty stomachs 
Mean stomach content weight(g) 
Mean fish TL (cm) . 
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Middle 
Atlantic 

43.3 
1.4 

16.4 
1.4 
3.3 
3.4 
1.8 
4.7 
1.8 

22.6 
22.4 
0.2 

2.9 
37.1 

36.9 
-. 0.2 

15.9 

3.7 

531 
82 

0.5 
2.9 

12.5 

1.404 
21 



APPENDIX H. Stomach contents of white hake collected in the Gulf 
of Maine during the years 1973-1976 (data are expressed 
as a percentage weight). 

Gul f 0 f 
Stomach contents Maine 

CRUSTACEA 
Decapoda 

Dichelopandalus leptocerus 
Pandalus borealis 
Other Oecapoda 

Euphausiacea 
Meganyctiphanes norvegica 
Other Euphausiacea 

Other Crustacea 
MOLLUSCA 
PI SCES 

Argentina silus 
Clupea harengus 
Other Clupeidae 
Merluccius bilinearis 
Urophycis chuss 
Urophycis tenuis 
Other Gadidae 
Scomber scombrus 
Sebastes marinus 
Pseudopleuronectes americanus 
Other Pisces 

MI S CELLANEO US 

Number of stomachs examined 
Number of empty stomachs 
Mean stomach content weight(g) 
Mean fish TL (cm) 
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9.3 
5.7 

0.5 
88.6 

1.6 

3.1 

1.4 
1.9 
2.4 

3.1 
<0.1 

0.5 

470 
149 

4.3 
1.6 
2.6 
8.9 
1 .1 

20.4 
1.5 
0.7 
0.9 
2.6 

44.0 

22. 987 
53 



APPENDIX I. Geographic breakdown of the stomach contents of ocean pout 
collected in Southern New England and on Georges Bank during 
the years 1973-1976 (data are expressed as a percen~age weight). 

Soutnern 
Stomach contents New Engl and Georges Bank Total 

PQL'fCHAETA 2.7 0.1 1.1 
Aphroditidae . 1.9 0.8 
Other Polychaeta 0.8 0.1 0.3 

CRUSTACEA 6.3 6.4 6.4 
.£!rnphipoda 3.6 2.0 2.7 

Byblis serrata 1.3 0.5 
Corophi i dae 0.2 0.8 0.6 
Other J!rnphi poda 2.1 1.2 1.6 

Oecapoda 2.6 4.1 3.5 
Cancer; rroratus 0.1 1.5 0.9 
Other Cane ri dae 0.9 0.4 0.6 
Other Oecapoda 1.6 2.2 2.0 

ather Crustacea 0.1 0.3 0.2 
MOLLUSCA 0.8 3.6 2.5 

Pl aeopecten sp. 3.1 1.9 
Other Mollusca 0.8 0.5 0.6 

ECHI NOD ERMATA 88.3 86.6 87 .3 
Echi no; dea 88.2 79.4 82.9 

Echi narachni.us, parma 78.1 58.7 66.4 
Other Echinoldea 10.1 20.7 16.5 

Ophi uro idea 4.5 2.7 
Euryale sp. 1.8 1.·1 
Ophiopholis aculeata 2.0 1.2 
Other Opnluroidea 0.7 0.4 

ather Echinodermata 0.1 2.7 1.7 
r~:ISCELLANEOUS 1.7 1.1 1.3 
SAND AND ROCK 0.2 2.2 1.4 

Number of stomachs exam; ned 239 184 423 
Number of empty stomachs 78 62 140 
Mean stomach content weight(g) 3.95.9 7.739 5.603 
Mean fish TL (em) 46 55 50 
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APPENDIX J. Geographic breakdown of the stomach contents of scup collected 
in the Middle Atlantic and Southern New England during the years 
1973-1976 (data are expressed as a percentage weight). 

Middle Southern 
Stomach contents Atlantic New Engl and Total 

COELENTERATA 1.6 2.6 2.1 
Ce ri anthi dea 1.1 0.6 
Anthozoa 1.6 1.5 1.5 

NEMERTEA 0.1 <0.1 
POLYCHAETA 41.4 32.4 36.6 

Maldanidae 0.4 1.8 1.1 
Opheliidae 0.5 0.3 
Sea 1 i bre gm i dae 6.6 3.4 
Amp ha ret i dae 0.1 2.9 1.5 
Sabel1idae <0.1 0.7 0.4 
Gl yeeri dae 6.6 4.1 5.3 
Lumbri neri dae 12.8 0.5 6.4 
Nephtyidae 0.7 2.3 1.5 
Sigalionidae 4.1 0.1 2.0 
at he r Po 1 yehaeta 16.7 12.9 14.7 

CRUSTACEA 7.5 22.2 15.1 
Amphipoda 2.0 12.9 6.9 

Byblis serrata 0.5 1.1 0.8 
Caprellidae <0.1 1.2 0.6 
Unci 01 a i rrorata 0.3 2.9 1.6 
Gammari dae 0.6 3.0 1.1 
Leptocheirus pinguis 3.6 1.9 
Othe r Jlm p hi pod a 0.6 1.1 0.9 

Oeeapoda 3.7 3.8 3.8 
~1ys i dacea 1.3 0.7 
Other Crustac.ea 1.8 4.2 3.7 

MOLLUSCA 12.9 10.5 11.7 
Pelecypoda 1.3 1.3 1.3 
Gastropoda 2.3 0.2 1.2 

Aeoela sp. 2.2 1.1 
Other Gastropoda 0.1 0.2 0.1 

Cep:ha 1 opoda 6.4 8.4 7.4 
Other Mollusca 2.9 0.6 1.8 

ECHINODERMATA 1.2 0.4 0.8 
PISCES 0.3 5.3 2.9 
MIS CELLAENOUS 34.3 23.3 28.8 
SAND AND ROCK 0.7 3.3 2.0 

Number of stomachs examined 450 262 712 
Number of empty stomachs 192 76 268 
Mean stomach content weight(g) 0.119 0.219 0.156 
Mean fis0 FL (cm) 15 16 15 



APPENDIX K. Geographic breakdown of the stomach contents of butteriish 
collected in the Middle Atlantic and Southern New England 
during the years 1973-1976 (data are expressed as a per
centage we; got-) • 

Middle Southern 
Stomach contents Atlantic Ne'lJ Enol and Total 

COELENTERATA 9.3 6.5 
Hydrozoa 8.2 
Other Coelenterata . 1.1 

CTENOPHORA 3.5 2.4 
NEMERTEA 0.8 0.6 0.7 
PO LYCHAETA 9.5 20.3 12.8 

G1yceri dae 0.7 
Goni ad; dae 5.0 
Lumbri neri dae . 0.9 0.2 
Tomopteridae heloglandica 1 .. 1 7.9 
Other Tomopteridae 0.6 12.2 
Other Polychaeta 1.2 <0.1 

CRUSTACEA 0.3 12.0 8.0 
?mphi poda 4.9 0.9 3.7 

Parathemisto SPa 4.7 0.1 
Other .umphi poda 0.2 0.8 

Decapoda 0 .. 1 3.4 1.1 
Axiidae 3.3 
Other Oecapoda 0.1 0.1 

Copepoda 0.4 6.9 2.2 
ather Crustacea 0.9 0.8 1.0 

MOLLUSCA 10.1 <0.1 7.0 
Lo 1 i So sp. 9.6 
Other Mollusca 0.5 <0.1 

THALIACEA 25.2 8.5 20.2 
Larvacea 8.2 8.5 
Hemimyari a 12.5 
Other Thaliacea 4.5 <0.1 

MISCELLANEOUS 35.3 58.6 42.4 

Number of stomachs examined 678 394 1072 
Number of empty stomachs 203 108 311 
Mean stomach content weight(g) 0.115 0.087 0.105 
Mean fish FL (em) 13 14 13 
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5.7 
0.8 

. 0.5 
3.5 
0.7 
3.2 
4.1 
0.8 

3.3 
0.4 

1,,0 
0.1 

6.7 
0.3 

8.3 
8.9 
3.0 



APPENDIX L. Stomach contents of redfish collected in the Gulf of Maine 
during the years 1973-1976 (data are expressed as a percentage 
weight). 

Stomach contents Gul f 0 f Ma i ne 

CRUSTACEA 
Oecapoda 

Dichelopandalus leptocerus 
Pandalus borealis 
Other Pandalidae 
Pasiphaea multidentata 
Other Pasiphaeidae 
Other Oecapoda 

Euphausiacea 
Meganyctiphanes norvegica 
Other Euphausiacea 

Other Crustacea 
PISCES 

Merluccius bilinearis 
Myoxocephalus octodecemspinosa 
Other Pisces 

MISCELLANEOUS 

Number of stomachs examined 
Number of empty stomachs 
Mean stomach content weight(g) 
Mean fish FL (cm) 

89.5 
27.8 

3.5 
1.1 
2.0 

14.1 
4.1 
3.0 

58.4 
55.1 

3.3 
3.3 

9.2 

1.3 

466 
232 

0.875 
31 
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2.0 
1.1 
6.1 



APPEND I X M. Stomach contents of longhorn sculpin co1lected on Georges Bank 
during the years 1973-1976 (data are expressed as a percentage 
weight). 

Stomach contents 

POLYCHAETA 
CRUSTACEA 

ftmphi poda 
Unciola irrorata 
Gammari dae 
Anonyx liljeborgi 
Other Lysianassidae 
Leptocheirus pinguis 
Other ,Amp hi peda 

Oecapoda 
Ax; us serratus 
Ca n c e r be rea 1 i s 
Cancer irroratus 
Other Cancridae 
Crangon septemspinosa 
Hyas a raneus 
Hyas coarctatus 
~rus acadianus 
Pagurus SPa 
Other Paguridae 
Oichelopandalus leptocerus 
Other Pandalidae 
Other Oecapoda 

Isopoda 
·Mysidacea 

Neomysis americana 
Other Crustacea 

PISCES 
Raj i dae 
Pi sees eggs 
Other Pi sces 

MISCELLANEOUS 
SAND AND RO CK 

Number of stomachs exami ned 
Number of empty stomachs 
Mean stomach content weight(g) 
Mean fish TL (cm) 
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Georges Bank 
1.1 

86.4 
2.9 

0.7 
0.4 
0.6 
0.1 
0.6 
0.5 

74.0 
0.6 
2.4 

32.7 
3.8 
6.3 
0.5 
2.4 
2.3 
2.9 
1.3 

11.5 
0.5 
6.8 

0.5 
7.3 

7.3 
1.7 

6.6 

4.0 
1.9 

0.7 
1.5 
4.4 

692 
159 

0.732 
19 



APPENDIX N. Stomach contents of fourspot flounder collected in the 
Middle Atlantic during the years 1973-1976 (data are 
expressed as a percentage weight). 

Stomach contents 

CRUSTACEA 
Amphi poda 
Decapoda 

Cancer irro.ratus 
Other Caner; dae 
Crangon septemspinosa 
Other Crangonidae 
Munida iris 
Munida sp:
Dichelopandalus leptocerus 
Other Pandalidae 
Other Oecapoda 

Mysidacea 
Neomysis americana 
Other ~lysldacea 

Other Crustacea 
MOLLUSCA 

Cep ha 1 opoda 
Rossi asp. 
Other Cephalopoda 

Other Mollusca 
PISCES 
MIS CELLANEOUS 

Number of stomachs examined 
Number of empty stomachs 
Mean stomach content weight(g) 
Mean fish TL (cm) 

-8.3-

~ti ddl e 
Atlantic 
64.5 

0.5 
52.2 

6.4 
5.7 
7.7 
0.7 
2.6 
4.1 

19.7 
1.5 
3.8 

7.1 
7.1 

<0.1 
4.7 

19.2 
19.1 

4.4 ! 

14.7 
0.1 

11.9 
4.4 

366 
138 

0.301 
25 



APPENDIX O. Geographi c breakdown of the stomach contents of wi tch 
flounder collected in the Gulf of Maine and Western 
Nova Scotia during the years 1973-1976 (data are 
expressed as a percentage weight). 

Gu1 f of I/Jestern 
Stomach contents Mai'ne Nova Scot; a Total 

COELENTERATA 0.1 3.4 1.5 
Ceri anthari a 0.1 1.4 0.7 
Anthozoa 2.0 0.8 

POLYCHAETA 67.3 55.2 62.2 
Spi o'ni dae 1.9 1.1 
Ma 1 dan,; dae 1.2 0.1 0.7 
Sternaspidae 1.6 3.4 2.4 
Capi te 11 i dae 1.6 0.4 1.1 

. ~phareti dae :1.8 0.4 1.2 
Sabel)idae 1.6 1.4 1.5 
Arabellidae 1.2 0.7 

'Eunice pennata 1.1 4.8 2.7 
Gon; ad; dae 4.0 1.3 2.9 
Lumbrineris sp. 1.1 1.6 1.3 
Other Lumbrineridae 8 .. 0 3.8 6.2 
Nephtyidae ' 2.8 1.8 2.4 
Onuphis eremita 0.3 2.4 1.2 
Onuphis opalina': 0.9 1.1 1.0 
Onuphls sp. O. T 2.3 1.4 
Other Onuphi dae 3 .. 8' 2.5 3.2 
Eteone sp. 0.4 0.2 
Other Phyllodocidae 0.1 1.2 0.6 
Other Polychaeta 33.2 26.7 30.4 

CRUSTACEA 3.5 9.5 6 .. 0 
ftmphi pada 0.9 2.04 1.5 

Gammari dae 0.4 0.9· 0.6 
Other Amphipoda 0.5 1.5 0.9 

Euphausi acea 1.7 5.2 3.2 
Meganyctiphanes narvegi ca ' 1.7 5.2 3.2 

Other Crustacea 0.9 1.9 1.3 
~1OLLUSCA 0.8 2.5 1.5 

Yold; asp. 0.4 1.4 0.8 
Other Moll usca 0.4 1.1 0.7 

ECHINODERMATA 11.8 16.5 13.8 
Ophi uro'i dea 1.6 0.3 1.1 

Ophiura sarsi 1.2 0.2 0.8 
Other Ophiuroidea 0.4 0.1 0.3 

, Ha 1 othuro idea ·10.2 16.0 12.6 
Havelockia scabra 1.3 0~7 
Dendrochlrotlda 1.5 0.9 
Other Halothuraidea 7.4 16.0 11.0 

Other Echinodermata 0.2 0.1 
AS.CIDIACEA 0.8 1.4 1.1 
MIS CELLANEO US 15.5 10.1 13.2 
SAND AND ROCK 0.2 1.4 0.7 

Number of stomachs examined 426 386 812 
Number of empty stomachs 33 41 74 
Mean stomach content weight(g) 0.614 0.499 0.559 
Mean fish TL (cm) 43 44 43 
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APPENDIX P. Geographic breakdown of the stomach contents of American plaice 
collected in the Gulf of Maine and Western Nova Scotia during 
the years 1973-1976 (data are expressed as a percentage weight). 

Gul f of Western 
Stomach contents Maine Nova Scot i a Tota 1 

POLYCHAETA 4.0 2.1 2.5 
CRUSTACEA 7.7 7.3 7.4 

Decapoda 6.6 4.5 4.9 
Dichelopandalus leptocerus 1.4 2.3 2.1 
Pandalus borealis 1.4 0.6 0.8 
Other Decapoda 3.8 1.6 2.0 

Euphausiacea 0.7 2.2 1.9 
Meganyctiphnes norvegica 0.6 2.2 1.9 
Other Euphausiacea 0.1 <0.1 <0.1 

Other Crustacea 0.4 0.6 0.6 
MOLLUSCA 5.4 3.0 3.5 

Pelecypoda 5.2 2.4 3.0 
Cerastoderma pinnu1atum 3.4 0.7 
o the r Pel ecypoda 1.8 2.4 2.3 

Other Mo 11 usca 0.2 0.6 0.5 
ECHINODERMATA 76.6 84.0 82.6 

Echinoidea 3.7 74.0 59.9 
Strongylocentrotus drobachiensis 1.1 0.9 
Echinarachnius parma 57.6 46.0 
Echinarachnius sp. 1.7 12.2 10.1 
Other Echlnoidea 2.0 3.1 2.9 

Ophiuroidea 58.5 9.5 19.4 
Ophiura sarsi 41.6 7.7 14.6 
Other Ophiuroidea 16.9 1.8 4.8 

Other Echinodermata 14.4 0.5 3.3 
MISCELLANEOUS 5.1 1.4 2.0 
SAND AND ROCK 1.2 2.2 2.0 

Number of stomachs examined 714 784 1498 
Number of empty stomachs 328 288 616 
Mean stomach content weight(g) 0.429 1.542 1.012 
Mean fish TL (cm) 29 26 21' 
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APPENDIX Q. Geographic breakdown of the stomach contents of yellowtail 
flounder collected in Southern New England and on Georges 
Bank during the years 1973-1976 (data are expressed as 
a percentage weight). 

Southern 
Stomach contents New England Georges Bank Total 

COELENTERATA 1.9 3.5 2.9 
NEMERTEA . 0.6 0.5 0.5 
POLYCHAETA 47.7 40.6 43.3 

Spionphanes bombyx 4.4 13.2 9.8 
Other Spionidae 4.4 3.1 3.6 
Fl abell i geri dae 1.2 0.1 0.5 
Malanidae 0.9 0.6 0.7 
ftmphareti dae 1.5 0.1 0.6 
Sabel1idae 3.3 0.3 1.5 
Lumbri neri dae 2.6 1.5 1.9 
Nephtyi dae 2.7 0.3 1.2 
Other Polychaeta 26.7 21.4 23.5 

CRUSTACEA 24.9 13.8 18~1 
ftrophi poda 19.0 10.3 13.6 

Byblis serrata 2.2 1.4 1.7 
Other Ampeliscidae 2.4 1.0 1.5 
Unciola irrorata 6.9 2.8 4.4 
Gammari dae 2.3 1.7 1.9 
Leptocheirus pinguis 3.3 1.6 2.3 
Other Amphipoda 1.9 1.8 1.8 

Oecapoda 4.7 2.9 3.7 
Crangon septemspinosa 2.2 1.8 2.0 
Dichelopandalus leptocerus 1 .. 9 0.4 1.0 
Other Oecapoda 0.6 0.7 0.7 

Other Crustacea 1.2 0.6 0.8 
r~OLLUSCA 0.6 0.6 0.6 

. Biva1via 0.6 0.6 0.6 
UROCHORDATA 0.8 0.4 0.6 

Asci di'acea 0.8 0.4 0.6 
MISCELLD..NEOUS 15.7 17.9 17.1 
SAND AND ROCK 7.8 22.7 16.9 

Number of stomachs examined 502 502 1004 
Number of empty stomachs 163 169 332 
Mean-stomach content wei ght (g) 0.323 0.512 O'1b7 
Mean fish TL (cm) 30 29 
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APPENDIX R. Length-weight equation parameters for various species of 
Northwest Atlantic fish. All measurements are in milli-
meters or grams. The length-weight equation is of the form 
W = aL b. 

Spec i es a b Source 

Little skate .2662x10 -5 3.1200 Waring, 1978 
Atlantic cod .6031x10 -5 3.0979 Wi 1 k et a 1 . , 1978 

Haddock d 4 . -4 · .28 x10 2.8053 Brown, 1971 
Silver hake · 3555xl 0 -5 3.1109 Wi 1 k et a 1 . , 1978 
Pollock .1542xlO -4 2.9393 Ko hI e r et a 1 ., 1970 
Red hake · 2841x1 a -5 3.1510 Wilk et a 1 . , 1978 
Spotted hake .4118x10 -5 3.1406 Wilk et a 1 . , 1978 
White hake .1927x10 -5 3.2351 Wilk et a 1 . , 1978 
Ocean pout · 6529x1 0 -6 3.3475 Wilk et ale , 1978 
Scup .9502xlO -5 3.1693 Wilk et a 1 . , 1978 
Butterfi sh .1541x10 -4 3.0602 Wilk et a 1 . , 1978 
Red fi sh .1962x10 -4 2.9621 Kohler et al.,1970 
Longhorn sculpin -4 .1008x10. 3.0260 Wi·l k et a 1 . , 1978 
Fourspot flounder .7010x10 -5 3.0095' Wilk et al., 1978 
Wit c h fl 0 u n d e r .2123x10 -6 3.5617 Wi 1 k et a 1 . -' 1978 
American plai ce .1109x10 -5 3.3450 Lux 1969 
Yellowtail flounder · 4514x1 0 -5 3.1257 Wilk et al., 1978 
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Al'I'LUUI X S. 10td) liOlIy we I !jht, and % OW of stolIIach contents by fish length for seventeen fish species sdmJlled tn the 
Northwes t All ilntl c Jud Ii!) the yea rs 1913-) 9J 6 . 

. - ..... ---.-----.. --.---.------~-. -----~----fic(Jlan-ffi"lCii9{fi1iiiiii)-
---_-__ 0_-_--- __ ~ __ 

S lee les 2s-'--ls--T2S--175'--22S-t7!1--125'--')S---'425 ~75-----S2S 575 62r--li15"--'~75--~'825--~~!~_==925==' !7!~--=~_-}~?~.~_~~.!!!~~~-=:=--dUlfi-skatc··---·-------------------·-----------
011( 9) 1.9 9.3 l6.5 58.1 100.6 182.9 285.9 422.5 597.7 016.8 
I OW stum. conl. 0,% lUiS 0.60 0.44 0.48 0.29 0.11 0.30 0.21 0.17 

AtLIIlUc co,. 
Dtl(9) 3.9 10.9 53.6 116.1 211.4 364.1 568.2 631.] 1181.1 1611.3 2135.8 2765.3 3509.8 4319.6 5384.7 6535.4 7042.2 93Hi4.0 Jtl966. 0 12UO]. U )118]9.0 
% OW slolll. conl. 0.90 0.41 0.26 0.95 0.54 1).56 0.41 0.55 0.67 0.19 0.58 0.8t 0.82 0.65 0.72 0.69 0.71 0.76 1. 34 0.% 1.10 

lIi1tiduck 
UW(!J) 7.8 12.7 64.0 170.u 29U.5 476.9 712.5 10l2.2 1318.9 1031.1 236].4 2986.1 3105.9 4528.5 5460.2 
I OW slum. co"l. 0.40 0.24 0.16 0.20 0.21 0.22 0.19 0.25 0.25 0.23 0.2] 0.25 0.26 0.46 0.31 

Sillier hake 
BW(!.!) 0.1 2.4 11.9 1].6 13.0 131.8 2]l.8 ]61.7 53].9 ' 754.7 
X BU s lOIli. ((jilt. 1l2.50 1. OJ 0.00 1.10 0.61 0.40 0.62 2.01 I. 93 4.25 

I'ul tOlk 
mJ( y) 60.4 126.4 220.0 312 .6 567.5 819.8 1136.8 1525.6 19!U. J 2546.9 3191.4 3939,8 4191.0 5159.9 6841.4 01162. " 
~ IlIl'Slulli. owl. 1.61 0.31 0.66 0.33 0.46 0.39 0.07 0.24 0.15 0,26 0.20 0.21 0.25 0.25 0,49 0.54 

ltetJ 11'lke 
n14( !J) 0.1 2.3 11.5 :)].2 73.3 138.0 233.6 366.6 543.9 
X IIW slum. cunl. 8.11 1.35 0.71 O.!)) 0.]4 0.45 0.42 0.18 1.16 

SpoUetJ hdke 
nU(!J) 3.2 15.8 45.5 100.4 H18.9 319.6 
% IlW S tUUI. (:Olll. 1.10 0.09 0.72 1.28 l. 51 0.63 

Uhile II'l~e 

• 8U(!.!) 70.4 1511.1 257.1 409.4 6ll.7 879.5 1215.8 16]1.9 21l1.1 2141.3 3454.3 4286.1 5246.9 
CO X IlW S lUIII. CUllt. 0.4U 0.81 1. fill 0.74 1.54 0.97 0.80 1.21 1.08 1. 39 1.49 1.02 0.10 
00 Ocedll I'uut 

• UI.j(!J) 46.6 95.6 16/.1 210.0 410.6 595.8 012.9 1129.4 }49].O 19]1.7 2453.7 ]061.5 
't nu s 1.0111. UlIIl. 0.10 0.71 0.04 0,45 0.31 0.27 0.61 0.55 0.45 0.89 0.86 0.81 

Scup 
IIlJt!)) 8.3 42.0 122.1 270.0 5ll.4 
't IlU slum. LOIil. 0.52 O.ll 0.19 0.09 0.06 

Ihltlerfi !:.h 
1I~(!J) 0.3 8.4 40.] Ill.l 241.2 
'i 1111 slulli. WilL. 4.45 0.50 0.23 0.14 0.08 

lied fi sh 
IlU(!J) 3.19 66.& 102.0 329.8 540,9 626.5 
% fm s !.Olll. cOlIl. 0.11 0.05 0.01 0.01 0.20 O.ll 

I u/l~hunl su,I,)I" 
ml(g) 0.2 4.0 n.] 6l.8 1]2.2 242.6 402.2 
:WU slum. coill. 5.26 1.05 1.09 0.61 0.40 0.52 0.51 

fuurs I'll I, f luullller 
IIII(g) 39.S Uti .1 15].0 254.2 
% 111/ :;tOIU. Will. 0.34 0.22 0.24 0.3l 

Wi tLiI floulHler 
ml(g) !l0.7 103.5 161.7 312.5 468.1 725.3 1036.0 1432.4 
1. OW s lOUI. (oIIL. 0.37 0.22 0.l2 O.ll 0.09 0.08 0.09 0.01 

I\;UCficdU plaice 
ml(!j) 2. I ll.5 15. ] 0l.0 16U .1 2110.0 451.9 686.9 996.5 
% eu ~tulU. Witt. 0.19 0.21 0.18 0.21 0.11 0.23 0.21 0.11 0.41 

V(dlowtdil fluuuder 
nU(!J) 0, J 3.3 1/'.2 46.3 101,6 190.2 320.6 5111.4 741.5 
% ml sLolli. Cllilt. 0.95 0.64 0.45 0.22 O~21 0.13 0.12 lUI 0.11 
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