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ABSTRACT 

The food habi ts of 15 species of gadi form fi shes occurri ng in the 

Northwest Atlantic, from Cape Hatteras, North Carolina, to Nova Scotia, 

have been investigated for the years 1969-1972. This food habits 

information is presented, for each species, as a summary for the entire 

Northwest Atlantic, and is then divided into five broad geographic areas 

viz. Middle Atlantic, Southern New England, Georges Bank, Gulf of Maine 

and Hestern Nova Scotia. The percent similarity between the diets of 

the 15 species of fish was calculated. It was found that the Atlantic 

cod, Gadus morhua, pollock, Pollachius virens, silver hake, Merluccius 

bilinearis, white hake, Urophyc;s tenuis, offshore hake, Merluccius albidus, 

and cusk, Brosme brosme, had reasonably similar diets, being primarily 

piscivorous. The red hake, Urophycis chuss, and spotted hake, Uroohycis 

reqius, also had similar diets and were identified as mixed feeders, 

preying on both fish and invertebrates. The final seven species, haddock, 

Melanogrammus aeqlefinus, 10n9fin hake, Phycis chester;, fourbeard 

rockling, Enchelyopus cimbrius, marlin-spike, Nezumia bairdi, longnose 

grenadier, Coelorhynchus carminatus, fawn cusk-eel, Lepophidium cervinum, 

and ocean pout, Macrozoarces americanus, preyed almost exclusively on 

invertebrates. The major prey of each species was identified and is discussed 

in relation to resource partitioning between species. 
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INTRODUCTION 

Investigations on the food habits of fish have been a major topic 

. of research since the beginning of fishery research as a scientific 

discipline. Since food availability ultimately controls production the 

literature has become replete with papers describing, in detail, the 

prey of numerous species of fish. This vast literature has concentrated 

on the more common commercially important species, often at the expense 

of the lesser known but ecologically interesting fish. Among the 

Gadiformes described in this report the literature ~n the cod and haddock 

was found to be the most extensive (see list of references), reflectinq 

the importance of the fishery for these two animals, while comparative data 

on the food habits of fish such as the spotted hake, red hake~ and the 

grenadiers is either scanty or completely lacking, especially for fish 

from the Northwest Atlantic. 

In recent years some authors have suggested that management of a 

single fish species is untenable and that, instead, the ecosystem must 

be considered as a whole (see Gulland 1977). The commercially important 

species must be considered in relation to their role in the total marine 

environment. Edwards (1976) has gone so far as to say that in the context of 

total ecosystem management, fish coulrl be ignored as individual species and 
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Figure 1. The five geog:raphic areas of the Northwest 
Atlantic sampled from 1969 through 1972 by 
the Resource SUl"Veys Investigation, NEFC, 
WOOas HoreJrvrassachuset~s--USft:. 
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considered as a group occupying a specified feeding niche. These 

ni ches are dependent upon the fi shes ,- food habi ts and may in turn be 

related to the size of the fish. Food related size classes for fish 

have been identified as IIthreshold langthsll by Parker and Larkin (1959) 

or IIfeeding stanzas l1 by Paloheimo and Dickie Q965), and Tyler (1972). 

In order to develop such a management plan, however, it is first 

necessary to quantitatively describe the food habits of all the major 

fish populations occurring wi-thin the bounds of the ecosyste1n and evaluate 

the role of each stock relative to the other fish in that same system. 

This report is the first in a series of papers to describe the food 

habits of various Northwest Atlantic fish populations. It concentrates 

on the Gad; formes co 11 ected duri ng the years 1969-1972 and, after 

quantitat1vely describing the food habits of each of the 15 species 

collected, it evaluates the food habits of each species in relation to 

the other gadoid fishes. 

MATERIALS AND METHODS 

Fish utilized for stomach contents analysis were collected by bottom 

trawl during six of the annual spring and autumn bottom trawl survey cruises 

of R/V Albatross IV carried out by the Northeast Fisheries Canter, from 

1959 thro'.Jgh 1972. The cruises during which food habits data were collected 

arc: as foliows: autumn 1969, 8 Oct.-8 Nov.; autumn 1970,15 Oc-:.-20 Nov; sprin 

1971,9 March - 1 May·; autumn 19i1, 30 sept.-19 No'!.; spring 1972 t 8 r1arch-24 

April; and autumn 1972,27 Sept.-20 Nov. Collections were made \'iith a 

#3€ Y~nkee otter t~awl with rollers, 9 m legs, and standard 544 ~g oval 

doors. The cod end and upper belly vlere lined with 13 mm mesh nettjng 
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Table l. Number of stomachs analyzed from each of the fifteen 
spec; as of fi sh in each geographi c . area in the Northwest 
Atlantic for the years 1969-1972. 

Geograph'i c Area 
Species .Middle Southern Georges Gulf of Western 

Atlantic New Bank Maine Nova Tota1 
Enoland Scotia 

Atlantic cod 7 79 666 348 441 1541 

Pollock 5 1 206 203 229 644 

Silver hake 465 688 248 453 282 2136 

vIhi te hake 0 95 173 475 164 907 

Offshore hake 4 46 23 0 0 73 

Cusk O· 6 4 51 11 72 

Red hake 213 600 208 72 17 1110 

Spotted hake 689 183 4 0 0 876 

Haddock 10 27 352 232 ' 510 1131 

Longfin hake 6 12 64 16 28 126 

Fourbeard rockling 0 3 27 18 0 48 

t1arl in spi ke 0 '6 0 2 15 23 

Longnose grenadier 4 5 2 a 0 11 

Fawn cusk-eel 68 37 2 2 0 109 

Ocean pout 14 187 110 34 6 351 

-5-



to retain smaller fish. A scheme of stratified random sampling was 

carried out within the five geographic areas of the Northwest Atlantic 

(Fi gure 1, Table 1) and samp 1 i ng conti nued over 24 hours per day. Further 

details of the bottom trawl survey techniques may be obtained from the 

Resource Surveys Investigation, National Marine Fisheries Service, Northeast 

Fi sheri es Center, Woods Hole, Massachusetts, USA 02543. 

A total of 9,158 stomachs were collected from 15 species of the 

Gadiformes. The fish were selected randomly from the bottom trawl survey 

catch. Stomachs were excised aboard ship, labeled according to species 

cruise and station, and in some instances sex, and preserved in 10% Formalin1 . 

The general plan was to obtain a random sample of the population for each 

species, without bias towards a specified length or sex. Juvenile fish 

were preserved whole. Very young fish will be treated in a separate 

report, thus only fish above a specified length are considered in this 

paper. The species collected and minimum fork lengths are as follows: 

Atlantic cod, Gadus morhua, >20 cm; haddock, Melanogrammus aeglefinus, 

>20 cm; silver hake, Merluceius bilinearis, >20 cm; pollock, Pollaehius 

vi rens , >20 cm; red hake, Urophycis chuss, >20 cm; white hake, Urophycis 

tenuis, >20 cm; spotted hake, Urophycis regius, >10 em; longfin hake, 

Phycis chesteri, >10 cm; offshore hake, Merluceius albidus, >20 em; 

fourbeard rockling, Enchelyopus c;mbrius, >10 cm; cusk, Brosme brosme, 

>20 cm; marlin-spike, Nezumia bairdi, >10 cm; longnose grenadier, 

1Referenee to trade names does not imply endorsement by the National 

Marine Fisheries Service, NOAA. 
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Coelorhynchus carminatus, >10 cm; fawn cusk-eel, Lepoohidium cervinum, >10 cm; 

and the ocean pout, Macrozoarces americanus, >10 cm. The common and 

scientific names used for all fish discussed in this paper are in accordance 

wi th those names recommended by the Ameri can Fi sheri es Soci ety (Ba i1 ey, 

1970) . 

In the 1 aboratory, the preserved stomachs were opened and the contents 

emptied onto a fine mesh screen to permit washing without loosing any food 

items. The vari ous prey i terns were manually sorted, i denti fi ed to the 

lowest possible taxa (using a dissecting microscope when necessary) and damp 

dried on bibulous paper. Each taxonomically distinct group was weighed to 

the nearest 0.01 g on a Mettler1 balance, immediately after blotting. 

Parasites in the stomach were included as part of the stomach contents and 

are incorporated in the tables under nOther Phyla." 

FOOD HABITS 

\'Jeight is a more meaningful method of quantifying food habits data 

than numbers because of the large difference in size between prey organisms. 

For this reason the food habits of each species of fish are summarized .as 

percent weight. The percent weight is calculated by dividing the weight 

of each prey group by the total weight of the prey and mu1tiplying by 100. 

The actual weight of any prey consumed may be computed by multiplying the 

mean weight per stomach by the percent weight and then by the number of 

fish examined. The mean weight per stomach was calculated by dividing the 

total stomach contents weight by the total number of stomachs examined. 

In the tables the subtotals for the major prey categories, i.e. 

subtotals for the major taxa, are offset and underlined. The tables 

follow a standard format to facilitate comparison of food habits between 
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species. In the text the broader groupings of prey, as presented in 

the tables, are discussed in detail. The percent weight is included in 

parentheses after the first mention of a prey group in order to quantify 

that particular prey's significance in the diet at that taxonomic level. 

FOOD RESOURCE PARTITIONING 

Di et Over1 ap 

Percent similarity, as a measure of diet overlap, was calculated 

according to the formula given by Whittaker and Fairbanks (1958) as 

fa 11 O\'I'S: 

P.S. = lOO-.SI la-~ 

or, more simply, by summing the smaller value, in this case the 

percent wei ght, for all prey shared by the two predators. Accordingly: 

P. S. = I mi n (a, b) 

where: 

P.S. = percent similarity 

a = percent weight for a given prey 

group for predator A. 

b = percent weight of the same prey 

group for predator B. 

The percent similarity between the diets was calculated by summing 

the smallest percent weight for each prey group for all predator combina

tions. If a +, indicating <O.l~~ weight, was the smallest value for any 

prey group in the food habits table it was arbitrarily assigned a value 

equal to ~.05% for the calculations. After all possible combinations 

were computed the values were arrayed in a trellis diagram. The closer 
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a value is to 100% the more similar the diet of the two predators and 

conversely a value of 0 implies that the food habits of the two fish 

are mutually exclusive. 

Partition Plot 
, 

Another way of evaluating food resource subdivisioning is to identify 

major food-energy sources and present the data in partition plots as out

lined by Tyler (1972). In this paper major food-energy sources are defined . 
as any prey canst; tuti ng > 10% of the tota 1 di et by wei ght for anyone 

predator. Although this definition ;s arbitrary it serves to highlight 

what Tyler (1972) refers to as IIprincipal prey. II These major prey are,· 

of course, dependent upon the actual groupi ng of the prey categori es. 

Thus, in this paper categories of broad taxonomic significance may occur, 

such as IIOther Pisces" or IIOther Crustacea. 1I Nevertheless, when food habits 

for a number of fish are divided into a specified group of prey categories 

a partition plot will identify what prey groups the fish share in common. 

A more detailed examination of the food habits of the fish sharing a broad 

taxonomic prey group will elucidate what specific prey th~y do or do not 

share in common and consequently how specialized their resource partitioning 

is. 

RESULTS 

Food Habi ts 

Table 2 and Figure 2 summarize the food habits of 15 species of the 

Gadiformes collected during the bottom trawl survey cruises 1969-1972. T~e 

table and figure combine the data for all fish collected in the five geo

graphical areas of the Northwest Atlantic for both spring and autumn 

cruises. The number of fish examined, together with the average length 
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of each speci es for those years of the groundfi sh survey are also given in the 

table. The fioure condenses the prey into Major taxonomic groups with the 

actual values plotted being those offset and underlined in the table. 

However, the three groups, other phyla, animal remains and sand and rocks 

have been combined under the heading - miscellaneous. 

Since the data are presented as a percentage it is possible to 

compare the food habits of each species directly and independ€ntly of the 

sample size but comparison of food habits between species will be discussed 

in detail in later sections. Below, the food habits of each species 

are considered separately and the major prey identified to the lowest 

possible taxonomic level. 

Atlantic Cod, Gadus morhua 

Atlantic cod preyed most heavily on fish (6lLO%). The!!Clupeidae (27.4%} were 

the most important prey with the Atlantic herring, Clupea harengus (16.7%), 

being the largest single contributor. The Gadidae made up 3.7% of the 

diet while the Scombridae, represented exclusively by the Atlantic 

mackerel, Scomber scombrus, comprised 3.1% of the diet. The Scorpaendiae 

contributed 3.2% to the diet, of which 2.6% was identified as 

the redfish, Sebastes marinus. After fish, the crustaceans were the next 

most important prey group, making up 20.7% of the diet by weight. Decapods 

were the most important crustaceans totaling 16.6% of the diet. The 

Cancri dae, represented by both speci es of Cancer, i. e . .£.. boreal is (1. 550 and 

C. irroratus (1.4~O, constituted a major part of the decapod orey totaling 4.7% 

of the diet. Pandalid shrimp (2.9%), particularly Dichelopandalus 

leptocerus (1.3%), and the toad crabs (2.1%) (family Majidae), of the 
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genus Hyas also accounted for part of the decapod prey. Other phyla 

played a less important role. Mollusca comprised only 7.6% of the prey 

with the pelecypods Placopecten (2.9%) and Pecten (1.2~O contributing 

the major fraction. Scallops were important only on Georges Bank and 

may represent the remains of scallops discarded by fishermen which were 

then preyed upon by cod. A similar situation was observed for Georges 

Bank haddock by Wi g1 ey (1956). Po lychaetes and echi noderms compri sed an 

even smaller percentage of the diet, 1.3% and 1.2%, respectively. 

Po 11 ock, Po 11 a chi us vi rens 

A 1 most one half of the poll ock I s di et was fi sh (47.0%). The majori ty 

were clupeids (19.2%) which ~·Jere· identified as the Atlantic herring, Clupea 

harengus (14.3%). Gadids {1.450 were also preyed on, especially 

silver hake (1.2%), and in one instance a juvenile pollock was identified 

as part of the stomach contents. A small percentage of the stomach contents 

were made up of the scorpaenid, Sebastes marinus (1.5%). "0ther Pisces" 

(24.9%) accounted for over half the fish, and in this category eels (5.7%), 

lanternfish (2.0%), and the American sand lance, Ammodytes americanus (0.1%) 

could be identified. The remaining half of the diet consisted exclusively 

of crustaceans (50.8%). Euphausiids (35.3%) made up the majority of the 

Crustacea, with Meganyctiphanes norveqica contributing 26.5% of the diet 

by weight. Other species of euphausiids such as Thysanoessa inermis, 

T. longicaudata, and Euphausia krohnii were also identified in the stomach 

contents, but each of these species contributed less than 1% to the total 

weight of the prey consumed. Pandalid shrimp (2.5%) of the genera Pandalus 

(1.8%) and Dichelopandalus (0.5%) were of secondary importance, while 
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Pasiphaea multidentata (10.0%); a pelagic shrimp, listed under BOther 

Oecapoda ll was of major si~mificance. Polychaetes, molluscs, echinoderms, 

and other phyla constituted only 1% of the total diet. 

Silver hake, Merluccius bilinearis 

The major proportion of the silver hake's diet was fish (70.9%). 

These hake preyed heavily on the Atlantic mackerel, Scomber scombrus 

(18.9%), and on clupeids (14.6%) such as the Atlantic herring, Clupea 

harengus (10.4%) and the alewife, Alosa pseudoharenqus (4.2%). Silver 

hake were also cannabalistic; 3.4% of the Gadidae (7.1%) were silver 

hake. A large part of the fish could not be identified due to their state 

of digestion. Consequently, 30.1% of the prey was included under 1I0ther 

Pisces." However, two groups in this category that could be recognized 

were the butterfish, Peprilus triacanthus (1.5%), and the lanternfish 

(family Myctophidae) (1.1%). Crustaceans formed the remaining bulk of 

the diet, 25.0%. Euphausiids (12.6%), such as Meganyctiphanes norvegica 

(7.4%), were the si.ngle most important crustaceans, but the pandalid shrimp, 

Oichelopandalus leptocerus (3.2%), was also of some importance. Other 

crustaceans which contributed to the diet were the two caridean shrimp 

Cranaon septemspinosa (1.4%) and Pasiphaea (2.0%). The only molluscs of 

any note were the cephalopods (2.2%) such as the squid Loligo (1.5%). 

White hake, Urophycis tenuis 

White hake preyed heavily on fish (78.2%). The clupeids (12.5%) 

were the single most important group, with the Atlantic herring, 

Clurea harenqus, making up 4.8% of the total diet. Gadids (10.7~) were 

also important, with silver hake (3.0%), red hake (0.8%), At1antic cod 

(0.5%), haddock (0.5%), lonnfin hake (0.3%), and white hake (0.2%) all 

having been identified in the stomach contents. 
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The Atlantic mackerel, Scomber scombrus (7.3%) was also important prey. 

Many of the fish in the category "Other Pisces" (46%) were identified. 

Among those fish that could be identified to species were the argentine, 

Argentina silus (8.9~O, wryrnouth, Cryptocanthodes rnaculatus (0.8%), sand 

1 an ce, Arnrnodytes ameri canus (0. no, and the butte rfi s h, Poronotus 

triacanthus (0.4%). Crustacea (17.3%) constituted most of the remainder of 

the diet. Of primary importance in this group were the pandalid shrimp of 

whi ch four s peci es have been i den ti fi ed, Panda 1 us borea 1 is (2.2%), 

Dichelopandalus leptocerus (0.8%), ~. montaqui (0.5%), and ~. propinguus 

«0.1%). Euphausiids such as Meganyctiphanes (2.1%) and Thysanoessa inermis 

(0.3%) were also of some significance. Rock crabs of the family Cancridae, 

i.e., £. borealis (0.2%) and £. irroratus (0.1%), were also identified as prey. 

Similarly, Crangon (0.2%) was identified as being of minor dietary importance. 

Among the "Other Decapoda" the red crab, Geryon (0.9%) was the most important. 

The only other category that contributed to the diet to any degree were 

cephalopods (2.1%) of the genus Loligo (1.2%) and Rossia (0.1%). 

Offshore hake, Merluccius albidus 

Offshore hake preyed most heavily on fish, which accounted for 93.4% 

of the diet. The Gadidae contributed 59.9% of the diet by weight but none 

of the remains in the stomachs could be identified to lower than thefami1y 

level. None of the fish remains in the "Other Pisces" category (33.5%) could 

be identified. Crustaceans were of secondary importance (5.5%) and those 

that could be identified were the two genera of pandalid shrimp (2.5%), 
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Dichelopandalus leptocerus (2.4%) and Pandalus (0.1%). Euphausiids (1.1%), 

in particular Meganyctiphanes norvegica (0.9%), were of little dietary 

significance. The only other decapod identified was the pelagic shrimp 

Pasiphaea (0.9%). 

Cusk, Brosme brosme 

Cusk are primarily fish eaters (71.5%) but none of the prey species 

could be identified from the digested remains found in the stomachs. 

Crustaceans are also a major prey category, 20.4%. Within this group the 

spider crab (Majidae), Hyas coarctatus (1. 7%) and several species of 

pandalid shrimp (4.1%), Pandalus borealis (3.3%), E.. propinguus (0.1%), 

and Dichelopandalus leptocerus (0.7%) were identified. The Penaeidea -(1.3%) 

also contributed a small amount to the diet. The brittle star, Ophiopholus 

aculeata (6.8%} was the only echinoderm preyed upon. 

Red hake, Urophyci schuss 

Crustaceans (54.1%) were the major prey of red hake. A number of 

different families contributed to the diet, with the Pandalidae (12.1%), 

especially of the genus Dichelopandalus (7.1%),being of primary importance. 

The galatheid crab, Munida (10.2%), which is included under 1I0ther 

Decapoda,1I was also a major dietary component. Of secondary importance 

were the Cancridae (5.3%), particularly .£. irroratus(2.1%), the Crangonidae 
. 

(3.0%), the Axi;dae (2.0%), Axius (0.6%), Calocaris (1.2%), and a variety 

of different species of amphipods (7.4%). Fish were also imoortant prey 

(25.3%). Clupeids (0.5%), Atlantic mackerel, Scomber scombrus (0.4%), and 

the gadids such as silver hake (0.2%) and other red hake (0.2%) 

all contributed to the diet. The flatfish prey included 
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Gulf stream flounder, Citharichthys arctifrons (0 .. 5%) and the American plaice 

Pseudopleuronectes americanus (O.U) .. Among the category "Other Pisces" (23.5% 

the wrymouth, Cryptocanthodes macul atus (1.1~~) and the snake eel, Omochelys 

ementifer (0.9%) were identified. The Mollusca also contributed to the 

diet (6.3%), however, most of them were not identifiable to below the 

class level. Of the gastropods consumed, only Buccinium (0.2%) was 

identified to the genus level. Polychaetes were also a minor prey group 

(2.9%), but identifications below the family level were impossible from 

the partially digested remains. 

Spotted hake, Urophycis regius 

Crustacea (47.5%) form almost half the diet of spotted hake. Among 

the most important contri butors to this assembl age of crustaceans were 

the galatheid crabs, Munida iris (8.8%), M. valida (4.5%), remains of 

Munida (3.1%) that could not be identified to species, and other galatheids 

of the genus Munidopsis (1.7%). These crabs form the majority of the 

animals in the category "Other Decapoda,1I and were the single most important 

prey. Other crustaceans of some significance were amphipods (7.3%)., 

especially the Hyperiidae (4.4~n, the rock crab, Cancer irroratus_ (4.2%), 

the Crangonidae (4.1%) such as Crangon (3.9%) and Pontophilus (0.1%), the 

pandalid shrimp, Dichelooandalus (3.7%), and lastly, isopods (2.0%) which are 

included in the category, "Other Crustacea." Fish constituted over one third 

of the spotted hake's diet, 34.2%. Gadids such as silver hake (2.2%) 

and red hake (2.1%) were important prey, along with the Atlantic mackerel, 

Scomber scombrus (3.3%). The bothi d prey i ncl uded the GLil f Stream 

flounder, Citharichthys arctifrons (1.8%), whereas the only member of the 
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Pleuronectidae identified was the yellowtail, Limanda ferruginea (0.5%). 

Fish, considered under the category "Other Pisces," that could be identified 

were cusk-eel (family Ophidiidae). (4.4%), lanternfish (family ~1yctbphidae) 

(3.0%), primarily of the genus Myctophum (1.5%), and the snake eel, 

- Ornochelys cruentifer (0.1%). The only other taxon that was of 

significance as prey is the Mollusca. Within this phylum, Cephalopoda 

(11.2%) was the most important class. Two genera :of squid were identified 

in the stomachs, Loligo (4.2%) and Rossia (0.4%). Most of the remaining 

cephalopods (6.6%) could not be identified. 

Haddock, Melanoqrammus aeglefinus 

Haddock fed ona variety of benthic invertebrates 'VIi th echinoderms 

(29.9%) of the family Ophiuridea (21.6%) being of major importance. The 

brittle stars Ophiura (6.2%) and Oohiopholis (5.5%) were the two most 

important prey items. Polychaetes, crustaceans, and fish, all contributed 

about equally to the diet, 17.6%, 16.2%, and 14.6%, respectively. A number 

of di fferent polychaetes were i dent; fi ed in the stomach contents. For 

example, Aphrodi ta (0.5%), Ci s teni dae (0.2%), Chone infundibul i nformi s 

(0.1%), Sabella (0.1?~), and Nephtys (0.1%). The single most important 

species was Ammotrypane aulooaster (3.8%) which accounted for more than one

quarter of the category 1I0ther Polychaeta ll (12.7%). Amphipods (6.4%), 

particularly gammaridean amphipods (4.2%), were the largest component of 

the crustacean prey. Other crustaceans of importance were euphausiids 

(2.6%), such as Meqanyctiphanes norvegica (1.8%), and the pandalid shrimp 

(1.4%), Pandalus (0.7%) and Dichelopandalus leptocerus (0.5%). The 
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importance of fish may be slightly overemphasized from the present 

results. The Clupeidae appear to be a major food source, however, 

the entire weight (12.9%) was due to the consumption lof herring eggs 

rather than adult or juvenile fish. Finally, sand and rocks made up 8.7% 

of the stomach contents by weight, thus reflecting the haddock1s benthic habits. 

Longfi n hake, Phyci s ches teri 

The longfin hake preyed primarily on Crustacea, as this 

prey group made up 97.6% of the diet. However, the total 

quantity of prey examined was relatively small (35.28 g) although it 

represented 126 fish. Possibly a more extensive study of the food habits 

of this fish would broaden the spectrum of prey consumed. Nevertheless, 

in this study the single most important prey item was the euphausiid, 

Meganyctiphanes norvegica, which constituted more than half (55.9%) of 

the diet. The only other crustacean identified to the genus level was 

the shrimp, Pandalus (8.6%). 

Fourbeard rockling, Enchelyopus cimbrius 

A large proportion of the diet of the fourbeard rockling was Crustacea 

(57.4%). The primary prey species was Crangon septemspinosa (40.7%). ihe 

pandalid shrimp, Dichelopandalus leptocerus (9.6%), was of secondary 

importance, while euphausiids (1.0%) and amphipods (1.0%) contributed 

little to the diet. Polychaetes (12.5%) were also preyed upon but the 

only identifiable genus was Ammotrypane (3.3%). Unidentified animal 

remains made up 30.1% of the diet. This is due to the state of digestion 

of the prey and also, possibly, because of the small total weight in the 

stomachs (14.4 g). Consequently, a small increase in unidentified material 

would greatly influence the percentage of animal remains. 
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Marlin spike, Nezumia bairdi 

This summary of the food habits of the marlin spike is based on a 

total of only 23 fish and an extremely small weight (3.22 g) for all the 

prey. The breakdown in Table 2, as percent weight, may serve more as 

a qualitative guide to the food habits, since the percent composition 

might vary quite strikingly if more fish had been available for analysis. 

In any case, it ;s likely that the same type of prey would be eaten. The 

two most important prey groups were the crustaceans (47.3%) and polychaetes 

(27.5%). The polychaete ,remains could not be identified below the phylum 

level. Some of the crustaceans were identifiable, such as hippolytid 

shrimp, Eualus pusiolus (26.0%) which accounts for most of the animals 

included in IIOther Decapoda. 1I Mysids, Neomysis americana (4.mb), the 

isopod, Ciro1ina (0.6%), and euphausiids «0.1%) were the other 

crustaceans that could be identified. 

Longnose grenadier, Coelorhynchus carminatus 

As has been described for the marlin spike, the summary of food habits 

for the 10ngnose grenadier is based on a small sample both in the number 

of fish analyzed and the total weight of prey. It is possible that the 

percent compOSition of the diet. would differ markedly if more fish were 

available for analysis. From the available data, polychaetes and decapod 

shrimp were the only identifiable prey. 

Fawn cusk-eel, Lepoohidium'cerv;num 

The stompch contents of 109 cusk-eel were examined,~but the total weight 

of the prey amounted to only 3.27 g. For thi s reason the percent we; ghts 1; st 
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in the table should be used more as a qualitative guide to the food 

habi ts, si nce a sma 11 change in we; ght could markedly i nfl uence the 

percent compos iti on of the di et. Bea ri ng thi s precauti on in mi nd, the 

prey items are discussed below. 

The most significant prey group was the crustaceans (28.8%). Within 

th; s group the 1I0ther Crustacea II were the 1 argest contri butors, primarily 

the isopod Cirolina (12.6%). A variety of different families of amphipods 

were found in the stomachs, the most important being the Gammaridae (4.6%). 

Other crustaceans that could be identified were two members of the 

Crangonidae (6.4%), (Crangon (2.3%) and Sabinea (2.6%)L the munid crab, 

Munidopsis (0.7%), and the mud shrimp, Calocarfs {O.3%). Polychaetes 

(9.9%) were moderately important, with a few identified to the genus level, 

such as Nephtys (1.8%), Scalibreqma.(.1.0%).arid Nothria (0.6%)~ 1I0ther phyla" 

(29.8%) was the single most important group contributing to the stomach 

contents, and this was composed of a large number of parasitic nematodes 

(29.4%). 

Ocean pout, Macrozoarces amer;canus 

Ocean pout preyed most heavily on echinoderms (70.7%), the single 

most important species being the sand dollar, Echinarachnius parma (56.3%). 

Ophiuroids (5.3%), such as Ophiopholis (1.1%) and Ophiura (0.1%), were 

also identified in the stomach contents. Crustaceans (11.1%), most notably 

the rock crabs of the family Cancr;dae (2.9%), both Cancer irroratus (1.0%) 

and£. borealis (0.7%), and a number of different amphipods (5.6%) were 

also prey items. Polychaetes of the genus Aphrodita (3.0%) and the tunicate, 

Cnemidocarpa mollis (1. 7%), which falls into the category "Other Phyla," 

were other components of the diet. 
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Figure 2. A diagrammatic representation of the prey for each of the lS 
gadiform fishes from all five geographic areas in the Northwest 
Atlantic. The data are expressed as percent weight. 



Table 2. Stomach contents of some gadiform fishes, expressed as percent 
weight, collected during the spring and autumn groundfish survey cruises, 
1969-1972. (+ indicates <0.1%). 

PREY/PREDATORS Atlantic. cod Po 11 ock Sil ver hake· \4h i te hake 

POLY CHAETA 1.3 0.1 0.2 0.2 
Terebe1l'i formi a + 
Sabelliformia 
Nereidiformia 1.2 + 0.2 0.1 
Other Polycnaeta 0.1 + + 0.1 

CRUSTACEA 20.7 50.8 25.0 17.3 
Axiidae 0.5 - + 0.1 
Cancridae 4.7 0.1 0.3 
Crangonidae 0.3 + 1.4 0.3 
t·1aji dae 2.1 
Paguridae 1.7 + 
Pandalidae 2.9 2.5 5.3 9.1 
Other Oecapoda 4.4 10.4 2.6 2.3 
Euphausiacea 2.1 35.3 12.6 4.3 
t-lysidacea 0.1 + 0.2 + 
Amphipoda 0.5 0.1 0.4 0.1 
Other Crustacea 1.4 2-.4 2.4 0.8 

HOLLUSCA 7.6 0.4 2.2 2.1 
Pelecypoda 4.3 + + + 
Gastropoda 2.4 0.4 + + 
Cephalopoda 0.1 + 2.2 2.1 
Other Mo 11 usca 0.8 + + + 

ECHINODERMATA 1.2 + + 
Echinoidea 0.1 
Ophiuroidea 0.6 + + 
Other Echinodermata 0.5 + 

PISCES 64.0 47.0 70.9 78.2 
Clupeidae 27.4 19.2 14.6 - 12.5 
Gadidae 3.7 1.4 7.1 10.7 
Scrombridae 3.1 18.9 7.3 
Scorpaenidae 3.2 1.5 1.7 
Bothidae 0.3 
Pleuronectidae 2.5 0.1 
Other Pisces 23.8 24.9 30.1 46.0 

OTHER PHYLA 0.4 0.5 0.1 0.1 

AN I t4AL RH1A INS 3.2 1.2 1.6 2.1 

SAND AND ROCK 1.6 0.1 + + 
Number of stomachs 1541 644 2136 907 
Percent empty 7.6 11. 8 32.8 23.9 
Mean wt. per stomach(g) 27.9 18.2 2.5 18.0 
Mean predator length(cm) 54.7 46.8 27.5 46.4 



Table 2. Stomach contents of some gadiform fishes, expressed as percent weight, collected during the spring and autumn groundfish survey cruises, 1969-1972. (+ indicates <0.1%). 

PREY/PREDATORS Offshore hake Cusk Red hake Spotted bake 

POLYCHAETA 2.9 0.5 Terebelliformia 
, 

+ Sabel1iformia 0.1 Nerei di formi a 1.3 0.1 Other Po lychaeta 1.5 0.4 
CRUSTACEA 5.5 1Q.d. 54.1 47.5 - 2.0 .-Axiidae 

+ Cancridae 5.3 6.8 Crangonidae 3.0 '4.1 Hajidae 1.7 0.1 + Paguridae 2.8 0.1 Pandalidae 2.5 4.1 12.1 3.9 Other Decapoda 1.9 11. 6 13.4 20.8 Euphausiacea 1.1 0.3 3.0 + Hysidacea 0.1 + Amphipoda + 7.4 7.3 Other Crustacea 2.7 4.9 4.5 
fliOLLUSCA 0.9 6.3 1:Li Pelecypoda 

+ 0.2 Gastropoda 3.1 0.1 Cepl.a 1 opoda 0.9 1.3 11.2 Other t10 11 usca 
1.9 + 

ECHINODER~1ATA 6.8 0.6 + Echinoidea - 0.1 Ophiuroidea 6.8 Other Echinodermata 0.5 + 
PISCES 93.4 71. 5 25.3 34.2 Clupeidae -- - ·0.5 -

Gadidae 59.9 0.4 4.3 Scrombridae 0.4 3.3 Scorpaenidae 
Bothidae 0.5 1.8 Pleuronectidae ... + 0.8 Other Pisces 33.5 71. 5 23.5 24.0 

OTHER PHYLA + 0.2 0.8 + 
ANH1AL REt1AINS 0.2 0.9 9.6 5.9 
SAND AND ROCK 0.2 0.4 0.3 
Number of stomachs 73 72 1110 876 
Percent empty 57.5 73.6 15.9 14.3 
Mean \'It. per stomach(g) 2.4 3.2 2.3 1.1 
Nean predator length(cm) 32.2 63.0 30.3 18.4 

-22-



Table 2. Stomach contents of some gadiform fishes, expressed as percent 
weight, collected during the spring and autumn groundfish survey cruises, 
1969-1972. (+ indicates <0.1%). 

PREY/PREDATORS Haddock Longfin hake Fourbeard rockling ~~a r 1 ins D ike 

POLYCHAETA 17.6 12.5 27.5 
Terebelliformia - 1.6 
Sabelliformia 

, 
1.3 

Nereidfformia 2.0 
Other Polychaeta 12.7 12.5 27.5 

CRUSTACEA 16.2 97.6 57.4 47.3 
Axiidae 0.9 - -
Cancridae 0.1 
Crangonidae 0.1 40.7 
r'<1aji dae 0.3 
Paguridae 0.4 
Pandalidae 1.4 8.7 9.6 
Other Decapoda 1.8 15.4 4.7 27.5 
Euphausiacea 2.6 60.3 1.0 + 
!v1ys i dacea 0.1 + 4.0 
Amphipoda 6.4 + 1.0 7.8 
Other Crustacea 2.1 13.2 0.4 8.0 

r~OLLUSCA 3.1 2.5 
Pelecypoda 2.3 2.5 
Gastropoda 0.3 
Cephalopoda 0.2 
Other Mollusca 0.3 

ECHINODERt-1ATA 29.9 0.3 
Echinoidea 5.7 0.3 
Ophiuroidea 21.6 
Other Echinodermata 2.6 

PISCES· 14.6 1.1 + 
Clupeidae - 12.9 
Gadidae 0.3 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae + 
Other Pisces 1.4 1.1 + 

OTHER PHYLA 1.0 + + 

ANIMAL REMAINS 8.9 1.0 30.1 22.4 

SAND AND ROCK 8.7 0.3 
Number of stomachs 1131 126 48 23 
Percent empty 7.3 62.7 12.5 8.7 
Mean weight per stomach(g) 6.8 0.28 0.30 0.14 
~1ean Ereda tor 1 ength ~ cm l 45.6 23.6 24.2 24.2 
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Table 2. Stomach contents of some gadiform fishes, expressed as percent 
weight, collected during the spring and autumn groundfish survey cruises, 
1969-1972. (+ indicates <0.1%). 

PREY/PREDATORS Long-nose grenadier Fawn cusk-eel Ocean pout 

POLYCHAETA 35.8 9.9 3.3 -Terebe 11 i formi a + 
Sabe 11 Harm; a 
Nerei di formi a 2.4 3.0 
Other Po1ychaeta 35.8 7.5 0.3 

CRUSTACEA 24.8 28.8 11.1 
Axiidae 0.3 
Cancridae 2.9 
Crangonidae 6.4 + 
~laji dae 0.3 
Paguridae + 0.5' 
Pandalidae + 
Other Oecapoda 23.6 0.7 0.8 
Euphausiacea 
Mysi dacea. 
Amphipoda 4.9 5.6 
Other Crustacea 1.2 16.5 1.0 

MOLLUSCA 0.2 4.0 
Pelecypoda - 3.3 
Gastropoda 0.6 
Cephalopoda 
Other t4011 usca 0.2 0.1 

ECHINODER~1ATA 0.5 70.7 
Echinoidea 64.9 
Ophiuroidea 0.2 5.3 
Other Echi no derma ta 0.3 0.5 

PISCES + 2.3 0.1 
Clupeidae 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces + 2.3 0.1 

OTHER PHYLA 2.8 29.8 2.7 

ANIMAL REHAINS 36.6 28.5 4.0 

'SAND AND ROCK + 4.1 

Number of stomachs II 109 351 
Percent empty 36.4 22.9 25.9 
'Mean wt. per stomach( g) 0.09 0.03 6.9 
r;lean predator length ( em) 19.3 22.3 46.0 
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Areal Food Habits 

Food habits data for the 15 species of Gadiformes for each of the five 

geographic areas (see Figure 1) in the Northwest Atlantic are presented in 

Tables 3-17. In this section the data is compared and contrasted for each species 

and each of the five areas to emphasize similarities and differences in food 

habits over these broad geographic regions. 

Atlantic Cod, Gadus morhua 

In all of the geographic areas fish was the major prey of Atlantic cod 

with the Clupeidae generally being the most important. In the Middle Atlantic, 

however, only seven Atlantic cod stomachs were examined and yellowtail (33.7%) 

was the most important prey. In Southern New England and on Georges Bank most 

of the clupeids could be identified as the Atlantic herring Clupea harengus 

(27.1% and 31.4%, respectively). The only other c)upeid identified to species 

level was an alewife, Alosa pseudoharengus (0.9%) from Georges Bank. A 

vari ety of other fi sh we're eaten throughout the Northwest Atl anti c and have 

been listed by area as follows: 

Middle Atlantic - Red hake (12.9%); winter flounder, Pseudopleuronectes 

americanus (10.0%); beard fishes, Polym;xiidae (9.0%); cusk-eels, Ophidiidae 

(6,.4%); sand lance, Ammodytes (2.7%); and the longhorn sculpin, Myoxocephalus 

octodecemspinosus (1.5%). 

Southern New England - Atlantic mackerel, Scomber scombrus (6.4%); window-

pane, Scophthalmus aguosus (1.9%); a seahorse, Hippocampus (0.2%); . -

Cryptacanthodidae (2.8%); and the Cottidae (1.1%). 

Georges Bank - Yellowtail, Limanda ferruginea (3.4%); American plaice, 

Hipooglossoides platessoides (0.9%); summer flounder, Paralichthys dentatus 

(0.1%); windowpane (0.2%); the rock gunnel, Pholis gunnellus (0.1%); sculpins such 

as the grubby, Myoxocepha 1 us aeneus «0. U), the longhorn 

-25-



sculpin (0.5%) ~ and the mailed sculpin, Triglops nybelini (0.1%). 

Gulf of Maine - The scorpaenids, Helicolenus dactylopterus (1.9%) and 

Sebastes marinus (9.6%); Atlantic mackerel (8.7%); wolffish, Anarhichadidae 

(3.~%); Argentina sp. (3.2%); silver hake (1.6%); and the wrymouth, 

Cryptacanthodes maculatus (0.4%). 

Western Nova Scotia - sand lance (11.3%); gadids, including silver hake 

(1.7%), haddock (0.7%), and Atlantic cod (0.1%); Atlantic mackerel (1.7%); 

redfish, Sebastes marinus (0.9%); wolffish (0.2%); and the rock gunnel (0.1%). 

Crustacea were generally the second most important group -of prey and, 

like fish, a variety of different crustaceans were consumed, but only the 

major groups will be discussed here. In the Middle Atlantic the only 

crustacean prey of any significance was hermit crabs, Paguridae (3.8%) and rock 

crabs (2.5%). Crustaceans comprised 20.9% of the codls diet in Southern New 

England; and the rock crabs (12.8%), Cancer borealis (2.8%) and £. irroratus 

(1.8%), accounted for more than half of -this group. On Georges Bank rock 

crabs (4.4%) were again the most important crustacean prey but pandalid 

shrimp (3.1%) (i.e., Dichelopandalus (2.3%), and hermit crabs, Pagurus (2.5%) 

also contributed to the diet. In the Gulf of Maine rock crabs (5.9%) and 

pandalid shrimp (2.8%) were again preyed upon but the red crab, Geryon (10.1%) 

was the most important decapod prey. Spider crabs (family Majidae) of the 

genus Hyas (7.4~O and euphausiids (8.8%) such as Meganyctiphanes (2.6%) were 

the primary crustacean prey in Western Nova Scotia. Of secondary importance 

were the Paguridae (2.2%) and the pandalid shrimp (3.9%), Dichelopandalus 

1 eptocerus (0.8%) and Panda1 us montagui (0.3%). 
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Twa ather taxa were af same Significance in twa of the geagraphic areas. 

In Sauthern New England palychaetes af the arder Nereidiformia made up 6.4% af 

the diet, and this was entirely due to. the sea mause, Aphradita. The Mallusca 

accaunted far 15.6~~ of the prey on Gearges Bank. The pelecypads contributed 

mast, af the weight (9.4%), with the scallops, Placapecten (6.3.%) and Pecten 

(2.6%), acccunting far the majarity af theprey in this group but these 

scallaps may be scallap remains discarded by fishermen since anly scallap viscera 

and no. adductcr muscles were faund in the stcmachs. 

Pallock~ Pollachius virens 

Because anly six fish were callected far stamach cantent analysis in 

Sauthern New England and the Middle Atlantic, the follawing discussian is 

limited to. the ather three areas. 

The majar prey of po. 11 ock on Gearges Bank and in Western Nava Scoti a were 

crustaceans (71.6% and 61.2%, respectively). In both of these areas 

euphausiids camprised more than one half the diet. Of the euphausiids 

identified, Meganyctiphanes ncrvegica was the most important, contributing· 

46.6% af the diet cn Gearges Bank and 46.2% in Western Nava Scctia. Other 

euphausiids, such as Thysanaessa langicaudata, were preyed upon in bath 

areas (3.6% an Georges Bank and <0.1% in Western Nava Scotia), but Euohausia 

krahnii (0.1%) was anly faund in stcmachs callected fram Gearges Bank. Apart 

fram euphausiids, pandalid shrimp, primarily Pandalus sp. (2.7% an Gearges Bank 

an,d 2.9% in Western Nava Scatia), and "Other Decapada" such as Pasiphaea 

(4.0% in Western Nava Scctia) were the anly ather impartant Crustacea. Fish 

accaunted far the remaining bulk af the diet and a number of different species 

were identified in the stomach ccntents as fallaws: Georges Bank - lanternfish 

(8.8%), the pearlside, Mauralicus oennanti (1.2%); silver hake (0.4%); and 
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pollock (0.1%). Western Nova Scotia - the snake eel~ Omochelys cruentifer 
.. -

(5.5%)i redfish, Sebastes marinus (1.3%); haddock (0.7%): silver hake (0.6%); 

blueback herring, Alosa aestivalis (0.5%); and the sand lance, Ammodytes (0.4%). 

In the Gulf of Maine the emphasis shifted from Crustacea 

(33.8%) to Pisces (64.9%) as the major prey category. ihis differenee 

was almost entirely caused by heavy predation on the Atlantic 

herring, Clupea harengus (2~.4%). Few other fish, except for 

redfish (2.3%) and silver hake (1.9%) could be identified from the 

partially digested rell!ains. Crustaceans remained an important prey group 

but the groups comprising the category differed from those of Georges Bank 

and Western Nova Scotia. "Other Decapoda" were the most important, with 

Pasiphaea being the largest single prey item (5.5%). Euphausiids also 

contributed to the diet and, again, Meaanyctiphanes (6.7%) was the most 

important, although ihysanoessa inermis (0.1%) was also present in the 

stomach contents. Finally, three species of pandalid shrimp were identified, 

Dichelopandalus leptocerus (0.9%), Pandalus borealis (0.6%), and P. 

montagui «0.1%) .. 

Silver hake, Merluccius bilinearis 

Silver hake are fairly ubiquitous with the result that stomachs were 

collected in reasonably large numbers from all geographic areas. In 

all five areas fish was the major prey but the species of fish eaten . 
differed. Gadids (13.5%) were of primary importance in the Middle Atlantic 

where silver hake were heavi1y cannibalistic (12.6%). Yellowtail, Limanda 

ferruginea (0.7%), was the only pleuronectid eaten and some of the fish 
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in the "Other Pi sces" category were the butterfi sh, Pepri1 us 

triacanthus (0.9%), horned lanternfish, Ceratoscopelus maderensis 

(0.6%), and the longhorn sculpin, Myoxocephalus octodecemsp1nosus (0.1%). 

In Southern New England the Gadidae (12.6%) were also important and 

silver hake were again cannibalistic (7.4%). The Atlantic mackerel 

Scomber scombrus (31.7%), however, was the primary prey. 1I0ther Pisces" 

included butterfish (4.8%), the sand lance, Ammodytes «0.1%), and an 

unidentified member of the Cottidae (0.1%). Silver hake «0.1%) were 

again identified as prey on Georges Bank but their contribution to the 

diet was insignificant. The only other fish identified were lantern= 

fish, Myctophidae, (3.2%) and the snakeblenny, Lumpenus lumpretaeformis 

(0.1%). Atlantic mackerel (28.0%), Atlantic herring, Clupea harengus 

(23.1%), alewife, Alosa pseudoharengus (9.4%), silv~r hake (1.4%), 

and butterfish (1.1%) were all preyed upon in the Gulf of Maine. 

In Western Nova Scotia the Gadidae (51.2%) were preyed on extensively 

but silver hake only comprised 1.1% of the diet. None of the other 

fish were identified to species. 

Crustacea formed the remaining bul k of the diet in all five 

qeographi c areas, and wi thi n thi s category the Euphausi acea and 

Pandalidae were the most important. In the Middle Atlantic, 

Dichelopandalus (8.2%) was the only pandalid shrimp identified. 

The majori ty of euphausi; ds (7,0%) were i denti fi ed to the family 1 eve 1 ~ 

however, those identified to the species level were found to be 

Meganyctiphanes norvegica (0.1%). The only other shrimp of any signficance 

was Crangon septemspinosa (7.4%). Dichelopandalus leptocerus was also 

-29-



important in Southern New Engl and and Georges Bank (8.6% and 1. 8~b, 

respectively),.as were the euphausiids, Meganyctiphanes (5.4% and 9.6%, 

respectively). In the Gulf of Maine, Meganyctiphanes was again the 

major crustacean prey (8.0%). The shrimp Pasiphaea (4.4%) replaced the 

pandalids, but Dichelopandalus (0.5%) and Pandalus borealis (0.3%) were 

still eaten in small quantities. In Western Nova Scotia euphausiids (28.4%), 

especially Meoanyctiphanes (13.4%), were the only crustaceans of any significancl 

The Mollusca were the only other taxonomic grouping to warrant 

discussion and here only in the Middle Atlantic. Cephalopods accounted 

for 13.6% of the diet with Loligo (8.3%) and Rossia (1.2%) being the 

two general identified. 

Whi te hake, Urophyci s tenui s 

White hake fed roost heavily on fish in the four areas where they were 

collected for stomach content analysis. In Southern New England, silver 

hake, (18.1%), and Atlantic mackerel, Scomber scombrus (16.6%), were the 

most important prey, but !lOther Pi sees ll such as the butterfi sh, 

Peprilus triacanthus (2.8%), and ltJrymouth, Cryptacanthodes maculatus (1.7%), 

were also identified in the stomach contents. White hake taken 

from Georges Bank were also found to prey on silver hake (6.0%), but other 

gadids such as red hake (7.7%), haddock (3.8%), and to a lesser degree, 

longfin hake (0.3%), were important. Clupeids represented almost 

half the fish eaten (27.7%), and of these almost half (12.1%) were 

identified as Atlantic herring, Clupea harenous. 

The Clupeidae also contributed heavily to the diet of 
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white hake in the Gulf of Maine (17.5%) and at least part of the remains 

were identified as Atlantic herring (6.6%). Atlantic mackerel (9.6%) also 

accounted for some of the prey as did a number of fish in the "Other Pisces" 

category (47.2%). Some of these other fish were Argentina silus (16.6%), 

the wrymouth (1.1%), pearlsides, Maurolicus ( 0.1%L and the sand lance, 

Arrmodytes (0.1%). In Western Nova Scotia, Atlantic cod (2.2%), longfin hake 

(1.3%), and white hake (0.4%) contributed to the gadid prey. The redfish 

(4.7%), sand lance (2.9%), and longhorn sculpin, Myoxocephalus octodecemsoinosus 

(0.2%), are most of the other fish that were identified. 

Crustacea was generally the second most important taxonomic grouping 

except in Southern New England where Cephalopods (11.6%) such as Loligo 

(6.5%) were preyed on. In the Gulf of Maine and on Georges Bank three 

species of pandalid shrimp were eaten, Oichelopandalus leptocerus (0.1% 

in the Gulf of Maine and 3.5% on Georges Bank), Pandalus borealis (3.9% 

in the Gulf of Maine and 0.4% on Georges Bank) and..!.. montagu; (0.5% in 

the Gulf of Maine and 0.2% on Georges Bank). ·In Western Nova Scotia .E.: 

propinguus (0.2%) was also present but E. borealis was not. The only 

other crustaceans of note were the euphausiids, and these preimarily in 

the Gulf of Maine, wehre Meganyctiphanes (3.5%) was the most important 

species. 

Offshore hake, Merl ucci us a 1 bi dus 

Stomachs were collected from offshore hake in three of the five 

geographic areas. In the Middle Atlantic, data were collected from only 

four fish, and therefore a discussion of the food habits in this area 

is of little value. Suffice it to say that the two species of Crustacea 

eaten, Meganyctiphanes norvegica and Pasiphaea sp., were also preyed upon 
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in the other geographi c areas. In Southern New Engl and and on Georges 

Bank, the composition of the diet was very similar. In both areas 

fish was the major prey group (96.7% in Southern New England and 80.4% 

on. Georges Bank); however, the particular species of fish could not be 

identified. Crustaceans were of secondary importance, with Dichelopandalus 

leptocerus (1.5% in Southern New England and 6.4% on Georges Bank) being 

the main prey item within this group. 

Cusk, Brosme brosme 

The areal breakdown of food habits for cusk differs significantly 

from the summary (Table 2) which combines all areas into a sin9le group. 

This is primarily due to the heavy predation on fish in Western Nova 

Scotia (98.2% of the diet). In the three other areas where cusk were 

collected the major prey was either crustaceans or echinoderms. On Georges 

Bank only four fish were examined and, of the two which had food in their 

stomachs, the prey was either the brittle star, Ophiopholis aculeata 

(80.0%) or the toad crab, Hyascoarctatus (20.0%). In Southern New Enqland 

very few fish were examined. The total quantity of prey was extremely 

'small and consisted exclusively of amphipods, Aoridae (57.1%) and Garnmaridae 

(42.9%). The largest sample of cusk came from the Gulf of Maine, and 

here the primary prey was Crustacea (90.6%). Of the decapods that 

could be identified the three pandalids, Pandalus borealis (17.0%), 

Di che 1 oeanda 1 us 1 eDtocerus (3.5%), and f: propi nguus (0.5%), together 

with some penaeid shrimp (6.9%), were the most important. However, 

small quantities·of Meoanyctiphanes norveqica (1.7%) were also found 

in the stomach contents. The remainder of the diet consisted of fish (4.2%), 

"Other Phyla" such as brachiopods (1.2%), and sand or animal remains (3.9%). 

-32-



Red hake, Urophycis chuss 

In all five geographic areas, at least half the red hake's diet was 

composed of crustaceans. In the ~1iddle Atlantic, munid crabs of the genera 

~1unida 06.9~O and ~~unidoDsis (3.3%) accounted for a large percentage of 

the crustaceans classified under "0ther Oecapoda." Pandalid shrimp 05.no 

were the next most important prey group with itle majority of these 

identified as Oichelopandalus (9.1%). Of secondary importance were the 

unidentified amphipods (5.1%), the rock crab, Cancer irroratus (2.6.%), 

the sand shrimp, Crangon (2.2%)' and the isopod, Cirolina (1.8%). In 

Southern New England the munid crab, Munida (12.9%), was again of primary 

importance, as was Oichelopandalus (5.6%). Cancer irroratus (1.6%) and 

Crangon (1.5%) were also preyed upon. On Georges Bank the hermit carb, 

Paqurus (10.6%), and the sand shrimp, Crangon (20.6%) were major prey items. 

Cancer crabs (8.7%) and pandalid shrimp, Oichelopandalus (6.1%), also 

contributed significantly to the diet. Euphaus;ids (18.n~), some o.f which 

could be identified as Meqanyctiphanes (5.6%), the pandaled shrimp, 

Dichelopandalus (11.6%), and the crab, Cancer (11.2%), were of major 

importance in the Gulf of Maine, while the pandalids, Oichelopandalus 

leotocerus (30.9%) and Pandalus montagui (40.3%) were the primary prey in 

Western Nova Scotia. 

In three of the geographic areas, Pisces followed the Crustacea as a major 

prey category. Many of the fish eaten in the Middle Atlantic could not be 
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identified. However, of those identified one of the "Other Pisces ll was the 

snake eel, Omochelys cruentifer (5.9%), and the pleuronectid was the winter 

flounder, Pseudopleuronectes americanus (0.1%). Red hake were 

cannibalistic in Southern New England (0.3%) but also ate other gadids such 

as the silver hake (0.3%). The wrymouth, Cryptacanthodes maculatus (1.8%), 

Gulf Stream flounder, Citharichthys arctifrons (0.9%), and the Atlantic Mackerel 

Scomber scombrus (0.6%), made up a small percentage of the other fish eaten. 

On Georges Bank clupeids (3.5%) and 1I0ther Pisces ll (1.8%) accounted for all 

the fish prey. Fish remains (23.9%) from the stomachs of red hake caught in 

the Gulf of Maine could not be identified. 

The only other taxon that was of any significance, and then only on 

Georges Bank, was the Mollusca of the class Gastropoda (17.4%). 

Spotted hake, Ur{)phycis regius 

The areal breakdown of food habits for the spotted hake is limited 

to the Middle Atlantic and Southern New England, since no stomachs were 

collected in the Gulf of Maine and Western Nova Scotia, and only four 

fish were analyzed from Georges Bank. A comparison between the two areas 

showed that the food habits were reasonably similar, the major difference 

being due to the importance of cephalopods (16.1%), especially Loliqo 

(6.8%), in the Middle Atlantic. 

Crustaceans were a major prey category. In both the Middle Atlantic 

and Southern New England the "Other Decapoda ll was the largest grouping 

consisting mostly of the munid crabs. In the Middle Atlantic, ~·1unida 

(9.4%), both M. iris (7.4%) and M. valida (1.nn, together with Munidopsis 

(2.8%), were present in the stomach contents, but in Southern New England 

the species were restricted to!1. iris (11.3%) and M. valida (9.2%). 

Interestingly, hyperid amphipods were important, making up 3.4% of the diet 



in the Middle Atlantic and 6.1% in Southern New England. The rock crab, 

Cancer irroratus (6.7%) comprised a significant part of the prey in the Middle 

Atlantic. Other crustaceans of secondary importance were Crangon (4.8% 

in.the Middle Atlantic and 2.6~~ in Southern New England), Dichelopandalus 

(3.6% in the Middle Atlantic and 4.0% in Southern New England), and the 

isopods (3.1% in the Middle Atlantic only) such as Cirolina polita (0.7%) 

which are included under "Other Crustacea. 1I 

Pisces were the last major grouping. In the Middle Atlantic red 

hake (3.4%) and silver hake (3.3%), the bothid, Citharichthys arctifrons 

(1.7%), the pleuronectid, Limanda ferruginea (0.8%), and "Other Pisces ll 

(19.2%) such as the snake eel, Omochelys cruentifer (0.2%), and lanternfish 

(family Myctophidae) (3.9%), constituted the pisces prey. In Southern New 

England the fawn cusk-eel, Lepophidium cervinum (1.1%), and some unidentified 

cusk eels (10.8%), together with Atlantic mackerel (9.1%), the Gulf Str.eam 

flounder (1.9%), and silver hake (1.1%) represented a large part of the 

fish consumed. 

Haddock, Melangrammus aeglefinus 

" Few haddocks were collected in the Middle Atlantic and Southern New 

England and therefore the following discussion is limited primarily to the 

three other geographic areas. 

The food habi ts of haddock from Georges Bank may be cons; dered s 1 i ghtly 

atypical. It would appear that fish accounted for more than one quarter (28.4~~) 

of the diet whereas fish were reasonably insignificant in all the other areas. 

This shift in food, habits was not actually due to predation on adult or juvenile 

fish but rather entirely due to the consumption of herring eggs, implying that 
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haddock prey heavily on herring spawn when it ;s available. Polychaetes 

were also more ; mportant prey on Georges Bank (23.5%) than in the other areas. 

The "Other Polychaeta" category contri buted the 1 argest percentage (18.35n 

with Ammotrypane aulogaster (8.3%) being the most important animal. 

Laonice (0.1%), Ophelia «0.1%), Scalibregma «0.1%), anc! Sternaspis (0.1%) 

were other polychaetes identified in the stomach contents. None of the 

Terebel1iformia (2.1%) could be identified below the order level and Chone 

infundibuliformis (0.3%) was the only Sabelliformia (2.1%) identified to 

species. The third prey group that was of any significance was the 

crustaceans (16.0%). Amphipods (7.1%) made up the largest portion but 

the individual species of amphipods usually accounted for <0.1%. As a 

group the gammarid amphipods were the most important, with species such 

as Unciola irrorata «0.1%), Casco bigelowi «0.1%), Anonyx sp. (0.1%), 

Leptocerus pinguis (0.1%), and Pleustes sp. «0.1%) having been found ;n 

the haddock stomachs. Echinoderms (7.8%) and molluscs (3.8%) were the 

least important prey groups for Georges Bank haddock. Brittle. stars such 

as Ophiophol;s aculeata (2.4%) were the most important echinoderm, while 

pelecypods like Astarte (0.2%) and Pecten (0.1%) were the more important 

molluscs that could be identified. Sand and rocks (15.3~n were more 

prevalent in the haddock stomachs collected on Georges Bank than elsewhere, 

possibly because polychaetes and pelecypods accounted for a larger per

centage of the diet here than in the other areas. 

The haddock's food habits in the Gulf of r·1aine and !'Jestern Nova Scotia 

were quite different from the other three geographic areas, but within these 

two areas the food habits It/ere very similar. For example, in both areas half 
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the diet consisted of echinoderms. Similarly, crustaceans and polychaetes 

contributed between 10 to 15% of the diet and molluscs between 1 to 3~L Brittle 

stars were the main food item, with Ophiura (16.2%) being of primary importance 

in the. Gulf of Maine. However, Amohiura (0.8%), Ophiopholis (0.4%), and 

Oohiacantha bidentata «0.1%), together with unidentified ophiuroid remains 

(20.5%), are also included in this prey group. In Western Nova Scotia three 

ophiuroids were eaten, Oohiopholis (13.0%), Ophiura (8.2%), and Amphiopolis 

(0.2%), together with some unidentifiable ophiuroid remains (13.0%). In the 

Gulf of Maine 15.2% of the diet was crustaceans. The nOther Oecapoda n were 

the largest group (5.9%) primarily because of the shrimp Pasiphaea (4.9%). 

The shrimp, Pandalus (2.0%), was of secondary importance as were euphausiids 

(1. 9%) and gammari d amphi pods (1. 8%) . Gammar; d amphi pods (3.4%) as we 11 as the 

caprellid Aeginina longicornis (0.3%), were the main curstacean prey in Western 

Nova Scotia, while the Axiidae, both Axius (1.8%) and Calocaris (0.5%) were of 

secondary importance. Polychaetes were the only other group accounting for much 

of the diet. The majority were not identified below the order level, but in 

the Gulf of Maine some of the more common were Sabella (0.4%), Eunice pennata 

(0.2%), Nephtys (0.2%), Goniada (0.1%), and lumbrineris (O.l~~). In Western Nova 

Scotia a variety of polychaetes were identified in the stomach contents but 

the only genera contributing >0.1% to the diet were Cistenides (0.5%), 

Aphrodita (0.8%), and Eunice (0.4%). 

Longfi n hake, Phyci s ches ter; 

Although longfin hake were collected in all five geographic areas, a 

discussion of the areal breakdown of the food habits is of little value. 

Few fish were collected, and on Georges Bank, where the largest sample was 
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taken, over half the stomachs were empty, effectively leaving a maximum 

of 26 fish to evaluate food habits in anyone region. Nevertheless, in 

all areas, crustaceans were the major prey, with the euphausiid, 

Meganyctiphanes norvegica, being the most important. 

Fourbeard Rockling, Enchelyopus cimbrius 

Fourbeard rockling were collected for stomach contents analysis in 

three of the fi ve ecologi ca 1 areas. Only on Georges Bank, however, was 

the total weight of the prey and sample size sufficiently large 

to warrant discussion. On Georges Bank crustaceans were the 

major prey, accounting for 59.3% of the diet. The two most important 

crustaceans were Crangon septemspinosa (46.3%) and Dichelopandalus 

leptocerus (11.2%). The other taxonomic grouping of importance was the 

Polychaeta (13.6%), and here the only identification to the genus level 

was Amrnotrxpane (3.9%). 

Marlin-spike, Nezumia bairdi 

Marlin-spike were collected in three of the geographic areas; Southern 

New England, Gulf of Maine, and Western Nova Scotia, but in very small 

numbers. Due to the small sample size, both in the number of fish examined 

and the total weight of prey, a meaningful discussion of areal differences 

in food habits is unwarranted. Table 2 adequately summarizes the avail

able information on food habits. 

Longnose grenadier, Coelorhxnchus carminatus 

As has been described for the marlin-spike, a meaningful discussion 

of the areal differences in food habits is not justifiable because of the 

small number of fish examined and the small quantity of prey in the 

stomachs. 
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Fawn cusk-eel, Lepaphidium cervinum 

Fawn cusk-eel were callected in significant numbers in the Middle 

Atlantic and Sauthern New England but the tatal quantity af prey in the 

stamachs amaunted to. anly 3:27g. An areal breakdown of faad habits is 

therefare of little value, especially since almast ane gram of the total 

weight was due to. a heavy infestation of parasitic nematades (37.1%) in 

the fish collected in the Middle Atlantic. For a summary af the foad 

habits see Table 2. 

Ocean paut, ~1acrazoarces americanus 

Ocean paut were collected in all areas but were most abundant in 

Southern New Engl and and an Georges Bank. In these two areas the majar 

prey was echinaderms, with the sand dallar, Echinarachnius parma, being 

the single mast impartant species (54.4% in Southern New England and 

61.6% on Gearges Bank). In Southern New England crustaceans (22.0%) and 

palychaetes (7.8%) made up JOOst af the remainder af the prey. Amphipads 

(13.1%) such as Unciala sp. (1.0%) and Leptocerus pinguis (1.2%) were 

impartant,. as were the rack crabs (5.4%), particularly Cancer i rraratus 

(2.0%). The majarity af the palychaete prey was identified as Aphradita 

(7.4%). On Georges Bank, crustaceans (4.3%) were af little signficance and 

ophiuraids (9.6%) such as Ophiaphalis (1.1%) and the pelecyood, Pecten 

(4.5%) fanned the remaining bulk af the diet. In the Middle Atlantic few 

acean-.paut were callected, but as an Gearges Bank and in Sauthern New Enaland, 

the single majar prey species was the sand dallar, Echinarachnius parma 

(86.3%). In the Gulf of Maine echinaderms were apparently less impartant 

-39-



although f. parma stil1 accounted for 24.8% of the prey. "Other Phy1a lt 

were also important and the sing1e contributor to this category was the 

tunicate, Cnemidocarpa mol1is (18.5%). Sand and rock (33.4~n made up a 

~ large part of the weight of the stomach contents. 
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Table 3. Areal summary of the stomach contents of the Atlantic cad, Gadus morhua, 
expressed as percent wei ght, for Hsh collected duri ng the spri ng and 
autumn groundfish cruises 1969-1972. (+ indicates <0.1%). 

PREY 
Middle 
Atlant1'c 

Southern 
New Eng1 and Georges Bank 

Gulf of 
~1a; ne 

Hestern 
Nova Scot; (; 

POLYCHAETA 
Terebelliformia 
Sabell iformi a 
Nereidiformia 
Other Polychaeta 

CRUSTACEA 
Axiidae 
Cancridae 
Crangonidae 
11ajidae 
PaglJri dae 
Pandalidae 
Other Oecapoda 
Euphausiacea 
Mysidacea 
Amphipoda 
Other Crustacea 

t10lLUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
ather Mol1usca 

ECHINODERMATA 
Echinoidea 
Ophiuroidea 
Other Echinodermata 

PISCES 
Clupeidae 
Gadidae 
Scrombri dae 
Scorpaenidae 
Bothidae 
Pl euronecti dae 
Other Pisces 

OTHER PHYLA 

ANIMAL REHAINS 

SAND AND ROCK 

Number of stomachs 
Percent empty 
Mean wt. per stomach(g) 
i'1ean predator 1 ength (em) 

0.6 

0.1 

2.8 
1.4 

3.8 
0.1 

+ 
2.1 

. 0.6 

86.5 

+ 

12.9 

43.7 
29.9 

2.6 

+ 

7 
0.0 

69.7 
82.0 

6.4 

20.9 

1.9 

0.8 

6.4 
+ 

2.4 
12.8. 
0.3 
+ 

0.9 
0.7 
1.6 

+ 
1.6 
0.6 

0.4 
1.4 
+ 

0.1 

+ 
0.3 
0.5 

32.8 

6.4 

1.9 

23.0 

79 
6.3 

46.6 
65.8 
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15.6 -

0.6 

61.6 

0.6 

2.7 

2.6 

666 
6.9 

29.6 
50.3 

0.3 
+' + 

1.0. 0.2 
0.1 0.1 

26.1 
0.1 + 
4.4 5.9 
0.4 0.1 
1.5 0.2 
2.5 0.2 
3.1 2.8 
0.7 14.1 
0.4 1.2 
0.2 + 
0.7· . 0.1 
1.2 1.5 

0.7 
9.4 0.1 
4.7 0.3 
+ 0.3 

1.5 + 

+ 
0.3 
0.3 

37.3 
2.6 

0.3 
4.3 

17.1 

0.4 

69.5 

0.3 

2.2. 

0.5 

+ 
0.2 
0.2 

23.3 
4.5 
8.7 

11.6 

21.4 

348 
8.6 

31. 9 
57.7 

27.6 -

0.6 

3.6 

60.6 

0.3 

5.4 

441 
8.1 

18.2 
57.9 

+ 

0.6 
0.2 

1.3 

0.1 
7.4 
2.2 
3.9 
1.7 
8.8 
+ 

0.1 
2.1 

+ 
0.3 
+ 

0.3 

0.2 
1.9 
1.5 

12.1 
6.5 
1.7 
0.9 

39.4 



Table 4. Areal summary of the stomach contents of the pollock, Pollachius virens, 
expressed as percent wei ght, for fi sh collected duri ng the spri ng and 
autumn groundfish cruises 1969-1972. (+ indicates <0.1%). 

PREY 

?OLYCHAETA 
Te reb e 11 i formi a 
Sabel1iformia 
Nere i di fa rm; a 
ather Polychaeta 

CRUSTACEA 
Axiidae 
Cancridae 
Cranganidae 
r·1ajidae 
Paguri dae 
Panda1idae 
Other Oecapoda 
Euphausiacea 
Mysidacea 
Amphipoda 
Other Crustacea 

HOLLUSCA 
Pe.lecypoda 
Gastropoda 
Cephalopoda 
Other rita 11 usca 

ECHINOOERNATA 
Echinoidea 
Ophiuroidea 
OtiTer Ech i noderma ta 

PISCES 
CTupei dae 
Gadidae 
Scrombridae 
Sccrpaenidae 
Bothidae 
Pleuronectidae 
ather Pisces 

OTHER PHYLA 

ANIMAL REt-1A I NS 

SANO AND ROCK 

Number of stomachs 
Percent empty 
~1ean wt. per stomach (g) 
Mean predator length(cm) 

Middle 
Atlantic 

92.7 

5 
20.0 
36.3 
51.0 

92.7 

7.0 

0.3 

Southern 
New Eng1 and 

1 
0.0 

13.1 
82.0 

100.0 
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Georges Bank 
Gulf of 
~1a; ne 

1.3 

2.6 

+ 

206 
2.9 

12.7 
38.2 

0.1 

0.1 

+ 

33.8 

+ 
+ 

2.9 2.1 
0.4 16.0 

66.4 11.4 
0.1 + 
0.5 + 
1.2 4.3 

0.1 

1.6 
0.1 

64.9 
0.8 36.9 
0.5 1.9 

2.3 

21.5 23.8 

9..:l. 
0.8 

0.1 

203 
12.8 
27.7 
66.4 

Hestern 
Nova Scotia 

+ 

+ 
0.1 

+ 

3.1 
4.2 

53.7 

+ 
0.2 

+ 

4.0 
1.3 

1.3 

30.5 

0.3 

1.3 

+ 

229 
18.8 
14.2 
44.6 



Table 5. Areal sUll1T1ary of the stomach contents of the silver hake, Merluccius 
bilinearis, expressed as percent weight, for fish collected during the 
spring ~nd autumn groundfish cruises 1969-1972. (+ indicates <0.1%). 

Middle Southern Gulf of I'Jestern 
PREY Atl anti c New EnS1 and Georges Bank /,1ai ne Nova Scotia 

POLYCHAETA + 1.:.1 + + +. 

Terebel1iformia 
Sabel 1 i formi a 
Nerei di formi a 1.0 + 
Other Polychaeta + 0.1 + + + 

CRUSTACEA 27.7 lU 20.4 21.5 33.8 - - -Axlidae + -
Cancridae 0.1 + 0.1 
Crangonidae 7.5 1.1 2.0 0.1 
Majidae 
Paguridae 

8.5 15.7 2.6 Pandalidae 1.7 0.4 
Other Oecapoda 0.7 1.3 0.7 4.8 0.2 
Euphausiacea 7.0 10.8 13.1 12.5 28.4 
Mysidacea 0.2 0.7 0.2 0.1 
Amphipoda 1.0 1.3 0.1 + + 
Other Crustacea 2.7 2.7 1.9 2.1 4.7 

1·10LLUSCA 11.& 0.8 0.6 l:l '-
Pe1ecypoda + + 
Gastropoda + 
Cephalopoda 13.6 0.8 0.6 1.3 
Other Me 11 usca + 

ECHINODERr~ATA + 
Echinoidea 
Ophiuroidea + 
Other Echinodermata + 

PISCES .§ll 61. 7 z.u 76.1 65.1 
Clupeid~e - 32.5 
Gadidae 13.5 12.6 + 1.4 51. 2 
Scrombri dae 31. 7 28.0 

'Scorpaenidae 
Bothidae 
P-l euronecti dae 0.7 
Other Pisces 39.5 17.4 78.2 14.2 13.9 

OTHER PHYLA Qd 0.2 + + 

ANIMAL REHAINS 4.9 2.5 0.8 .Ll 1.1 

SAND AND ROCK + + + + + 

Number of stomachs 465 688 248 453 282 
Percent empty 34.6 35.8 24.6 30.7 33.3 
I~ean '.-4t. per stomach(g) 1.1 1.S 4.3 '" ? :l .... 1.0 
Mean predator 1 ength (em) 26.7 27.5 29.9 27.1 27.7 
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Table 6. Areal sumnary of the stomach contents of the white hake, Urophycis tenuis, 
expressed as percent weight, for fish collected during the spring and 
autumn groundfish cruises 1969-1972. (+ indicates <0.1%). 

Middle Southern Gulf of I'Jestern 
PREY Atlantic New EnSl and Georges Bank ~~ai ne Nova Scotia 

POLYCHAETA NONE 0.1 0.1 0.1 0.3.· -Terebelliformia 
Sabe 11; formi a 
Nere; di form; a + + 0.1 0.1 
Other Polychaeta 0.1 0.1 + 0.2 

CRUSTACEA 3~7 29.4 21.1 10.4 - - -Axiidae 0.2 0.1 + 0.1 
Cancridae 1.8 0.4 
Crangonidae 0.3 1.1 0.1 0.4 
Majidae 
Paguridae 0.4 + 
Panda1idae 0.5 21. 7 10.7 4.3 
Other Oecapoda 0.6 1.9 3.0 1.9 
Euphausiacea 2.3 6.4 2.9 
Mysidacea + + 
Amphipoda 0.3 0.1 + 0.1 
Other Crustacea + 1.4 0.9 0:7 

HOlLUSCA 11. 6 3.8 - 0.2 U 
Pelecypoda + + ;.. 

Gastropoda + + + 
Cephalopoda 11.6 3.5 0.2 0.4 
Other Mollusca 0.3 + 

ECHINODERMATA + 
Echinoidea 
Ophiuroidea + 
Other Echinodermata 

PISCES 83.3 62.5 76.5 ~ -Cl upeidae 27.6 17.5 0.8 
Gadidae 18.1 17.8 1.1 25.7 
Scrorrbri dae 16.6 9.6 
Scarpaenidae o - 1.1 4.7 
Bothidae 
P1euronectidae 
Other Pi sces 48.6 17.1 47.2 55.3 

OTHER PHYLA 0.1 + 0.1 + 

ANIHAL REJ"IAINS . 1.2 4.0 2.0 2.3 

SAND AND ROCK 0.2 + 0.1 

Number of stomachs 95 173 475 164 
Percent empty 26.3 23.1 27.4 13.4 
~tean wt. per stamach(g) 22.5 10.0 -18.5 22.6 
Mean predator 1ength(cm) 48.3 45.3 46.5 43.7 
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Tab 1 e 7. Area 1 surrnnary of the stomach contents of th~ offshore hake, ~·1erl ucci us 
albidus, expressed as percent weight, for fish collected during the 
spri n9 and autumn grouridfi sh cru; ses 1969-1972. (+; ndicates <0. U~) . 

PREY 

POLYCHAETA 
T erebe 11 if 0 rmi a 
Sabelliformia 
Nerei di formi a 
Other Polychaeta 

CRUSTACEA 
Axiidae 
cancridae 
Crangonidae 
Majidae 
Paguridae 
Pandalidae 
Other Oecapoda 
Euphausiacea 
Mysidacea 
Amphipoda 
ather Crustacea 

MOUUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
ather Mollusca 

ECHINODERMATA 
Echinoidea 
Ophiuroidea 
ather Echinodermata 

PISCES 
Clupeidae 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pi sces 

OTHER PHYLA 

ANIMAL REHAINS 

SAND AND ROCK 

Number of stomachs 
Percent empty 
Mean wt. per stomach(g) 
Mean predator length(cm) 

~1iddle, 
Atlantic 

100.0 

4 
25.0 
0.1 

31.3 

37.5 
62.5 

Southern 
New England 

+ 

46 
58.7 
3.1 

30.9 

1.6 
0.8 
0.8 

73.8 

22.9 
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Georqes Bank 

23 
60.9 
1.4 

37.1 

6.4 
6.1 
1.5 

5.1 

80.4 

Gulf of 
~1a i ne 

NONE 

~Jestern 
Nova Scotia 

NONE 



Table 8. Areal summary of the stomach contents of the cusk, Brosme brosme, 
expressed as percent weight, for fish collected during the spring 
and autumn ~roundfi sh crui ses 1969-1972. (+ i nd; cates <0 .1%) . 

PREY 

POLYCHAETA 
Terebelliformia 
Sabe 11 i formi a 
Nerei di fa rmi a 
Other Polychaeta 

CRUSTACEA 
Axiidae 
Cancridae 
Crangonidae 
Majidae 
Paguridae 
Pandalidae 
Other Decapoda 
Euphausiacea 
Mysidacea 
Amphipoda 
Other Crustacea 

r~OLLUSCA 
Pe1ecypoda 
Gastropoda 
Cephalopoda 
Other Mo 11 usca 

ECHINODERMATA 
Echinoidea 
Ophiuroidea 
Other Echinodermata 

PISCES 
Clupeidae 
Gadidae 

. Scrombr; dae 
Scorpaenidae 
Bothi dae 
Pleuronectidae 
Other Pisces 

OTHER PHYLA 

ANIMAL REHAINS 

SAND AND ROCK 

~rumber of stomachs 
Percent empty 
Mean wt. per stomach(g) 
r,1ean predator 1 ength (cm) 

Middle 
Atlantic 

NONE 

Southern 
New Engl and 

100.0 

100.0 

6 
33.3 
0.01 
25.5 
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Georges Bank 

20.0 -

80.0 

4 
50.0 
4.89 
57.3 

20.0 

80.0 

Gulf of 
Maine 

4.2 

1.3 

3.1 

0.8 

21.0 
55.5 

1.7 

12.4 

4.2 

51 
78.4 
0.88 
64.8 

~'Jestern 
Nova Scotia 

0.4 

n 
81.8 

15.03 
60.5 

1.1 

0.3 

98.2 



Table 9. Areal summary of the stomach contents of the red hake, Urophycis chuss, 
expressed as percent weight, for fish collecte<i during the spring and 
autumn groundfish cruises 1969-1972. (+ indicates <0.1%). 

Middle Southern Gul f of ~Jestern 
PREY Atlantic New England Georges Bank r1a i ne Nova Scotia 

POLYCHAETA U U 3.0 2.9 2.4. -Terebel 1 iformia 0.2 
Sabel1 iformi a 0.2 + 
Nereidiformia 0.1 1.7 1.1 0.6 0.4 
Other Polychaeta 1.3 1.4 1.7 2.3 2.0 

CRUSTACEA 52.2 50.8 57.2 64.7 ~ - -Axiidae 2.9 1.9 
Cancridae 2.7 4.4 8.7 11.2 
Crangonidae 2.2 1.5 10.6 0.6 1.9 
Majidae + 0.1 
Pagur; dae 0.5 1.3 10.6 2.3 3.2 
Pandalidae 15.7 9.4 7.7 19.7 71.2 
Other Deca pod a 21. 7 15.5 3.0 4.4 7.6 
Euphausiacea + 1.8 2.0 18.7 2.3 
Mysidacea 0.1 + + 0.6 0.2 
Amphipoda 5.5 9.6 4.3 1.8 1.9 
Other Crustacea 3.8 4.3 8.4 5.4 0.2 

f-1OLLUSCA 0.3 5.4 17.7 g 
Pelecypoda 0.1 - -

+ 
Gastropoda 0.2 0.1 17.4 3.8 
Cephalopoda 2.2 -
Other Mollusca + 3.1 0.3 

ECHINODERMATA 0.1 0.6 0.2 2.0 
Echinoidea - 0.1 0.2 
Ophiuroidea 
Other Echinodermata 0.1 0.5 + 2.0 

PISCES ~ 28.2 5~3 ll:.1 0.6 
Clupeidae 3.5 
Gadidae 0.7 
Scrombri dae 0.6 
Scorpaenidae 
Bothidae 0.9 
Pleuronectidae 0.1 
Other Pisces 38.4 26.0 1.8 23.9 0.6 

OTHER PHYLA + 1.2 0.2 0.1 H -
ANIr"iAL REMAINS 7.2 10.3 l§.d 2.5 2.9 

SAND AND ROCK 0.3 0.2 0.2 0.1 0.2 -
Number of stomachs 213 600 208 72 17 
Percent empty 16.4 13.3 21.6 19.4 11.8 
Mean wt. per stomach(g) 1.8 2.4 1.9 2.9 2.6 
:~lean predator length(cm) 29.3 29.6 33.1 34.3 32.6 
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Table 10. Areal summary of the stomach contents of the spotted hake, Urophyci s 
regius, expressed as percent weight, for fish collected during the 
spring and autumn groundfish cruises 1969-1972. (+ indicates <0.1%). 

Middle Southern Gulf of i-Jestern 
PREY Atlanti c New Eng1 and Georges Bank ~1a i ne Nova Scotia 

POLYCHAETA Q.d. 0.6 NONE NONE 
Terebe 11; formi a 
Sabelliformia 
Nere; di fa rmi a 0.1 0.1 
Other Po1ychaeta 0.3 0.5 

CRUSTACEA .1§.:i 46.8 6.8 
Axiidae 0.1 
Cancridae 10.3 1.1 
Crangonidae 5.0 2.6 1.2 
Majidae + 
Paguridae 0.1 0.1 
Pandalidae 3.8 4.3 
Other Oecapoda 14.5 31. 9 0.3 
Euphausiacea + 0.1 
Mysidacea + 
Amphipoda 8.0 6.2 2.9 
Other Crustacea 6.9 0.4 2.4 

i-10LLUSCA 16.6 1.1 71.6 -Pelecypoda 0.4 
Gastropoda 0.1 
Cephalopoda 16.1 1.0 71.6-
Other ~10 11 usca + 0.1 

ECHINODERMATA + 
Echinoidea 
Ophiuroidea 
Other Echinodermata + 

PISCES 28.5 !§.:.l 0.3 -Clupeidae 
Gadidae 6.8 0.3 
Scrombridae 9.1 
Scorpaenidae 

1.7 1.9 Bothidae 
Pleuronectidae 0.8 0.8 
Other Pisces 19.2 33.0 0.3 

OTeiER PHYLA + 0.1 + 

ANIMAL REHAINS 5.7 5.8 21. 3 

SAND AND ROCK 0.2 0.5 + 

Number of stomachs 689 183 4 
Percent empty 10.5 31.0 25.0 
Mean \Ii't. per stomach ( g) 0.8 1.9 2.8 
Mean predator length(cm) 18.2 26.2 24.1 
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~ 

Table 11. Areal summary of the stomach contents of the haddock, t·1e 1 anogrammus 
aeglefinus, expressed as percent weight, for fish collected during the 
spring and autumn groundfish cruises 1969-1972. (+ indicates <0.1%). 

Middle Southern Gul f of i'Jestern 
PREY Atlantic New Eng1 and Georges Bank r,1ai ne Nova Scotia 

POLYCHAETA lid 4.5 23.5 14.7 11.8-- -----Terebel1iformia 2.1 + 1.9 
Sabe 11 i formi a 2.1 0.5 0.8 
Nereidifonnia 13.4 2.5 1.0 3.0 2.7 

. Other Polychaeta 0.9 2.0 18.3 11.2 6.4 

,CRUSTACEA 2.2 82.0 1.2.& 15.2 14.4 -Axiidae 0.2 0.2 2.3 
Cancrfdae 0.2 0.2 
Crangonidae 0.3 0.5 0.2 0.1 
Majidae 0.6 0.1 0.5 0.4 
Paguridae 0.9 0.2 0.1 0.8 
Panda1idae 0.7 1.1 2.9 1.0 
Other Oecapoda 1.0 0.2 5.9 1.7 
Euphausiacea 3.7 2.0 1.7 
Mysidacea 0.1 + 
Amphipoda 0.6 75.3 7.1 2.2 5.0 
Other Crustacea 1.3 2.8 2.9 1.4 1.4 

HOUUSCA .Q..d. 0.7 3.8 1.6 3.0 
Pe1ecypoda 

- - 0.7 3.2 0.9 - 1.9 
Gastropoda 0.4 + 0.2 0.5 0.3 
Cephalopoda + 0.1 0.5 
Other ~10 11 usca 0.3 0.2 0.3 

ECHINODERMATA 1.4 7.8 .ll.J. 49.0 
Echinoidea 1.2 1.5 10.6 9.0 
Ophi uro.i dea + 6.0 38.0 34.5 
Other Echinodermata 0.2 0.3 3.3 5.5 

PISCES + 28.4 2.2 3.8 
C1 upe,idae 28.3 
Gadidae 0.8 
Scrombridae 
Scorpaenidae. 
Bothidae 
Pleuronectidae + 

Other Pisces + 0.1 2.2 3.0 

OTHER PHYLA .Ll. 0.1 0.3 Q.& 2.0 

ANn'tAL REMAINS 8.3 U 11.:1. 13.0 

SAND AND ROCK 82.0 l:..Q. 15.3 2.6 3.0 -
Number of stomachs 10 27 352 232 510 
Percent emp ty 0.0 11.1 4.3 5.6 10.0 
Mean wt. per stomach(g) 3.2 4.1 10.0 6.6 4.9 
Hean predator length(cm) 20.1 54.8 46.7 56.3 43.4 
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Tabl e 12 . Areal summary of the stomach contents of the longfin hake, Phycis 
chester;, expressed as percent weight, for fish collected during the 
spring and autumn groundfish cruises 1969-1972. (+, indicates <0.1%). 

Middle Southern Gulf of ~!estern 
PREY Atlantic New England' Georges Bank ~'1ai ne Nova Scotia 

POL YCHA ETA 
Terebel 1 iformia 
Sabel1iformia 
Nerei di fo nni a 
Other Polychaeta 

CRUSTACEA 100.0 70.3 ~ 75.0 99.6 
Axiidae 
Gancridae 
Crangonidae 
;'1ajidae 
Paguridae 
Pandalidae 18.0 
Other Oecapoda 100.0 4.3 25;4 
Euphausiacea 70.3 52.2 68.5 
rlysidacea 

25.0 Amphipoda 
Other Crustacea 21.4 50.0 5.7 

r40LLUSCA 
P'elecypoda 
Gastropoda 
Cephalopoda 
Other Mollusca 

ECHINODERMATA 0.7 
Echinoidea 0.7 
Ophiuroidea 
Other Echinodermata 

PISCES 2.4 
Cl upe; dae 
Gadidae 
Scrombri dae 
Scorpaenidae 
80thidae 
Pleuronectidae 
Oth~r Pisces 2.4 

OTHER PHYLA + 

ANIMAL REHAINS 29.7 l:.Q. 0.4 

SAND AND ROCK ~ 

Number of stomachs 6 12 64 16 28 
Percent empty 83.3 58.3 59.4 93.8 50.0 
14ean wt. per stomach(g) 0.03 0.03 0.26 + 0.63 
Mean predator length(cm) 27.9 21.8 24.0 20.5 25.4 
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Table 13. Areal summary of the stomach contents of the fourbeard rockling. 
Enchelyopus cimbr;us. expressed as percent weight, for fish collected 
during the spring and autumn groundfish. cru;se~ 1969-1972. (+ indicates <0.1%). 

PREY 

PO LYCHAETA 
Terebel1iformia 
Sabe 11 i formi a 
Mere; di fo rm; a 
ather Polychaeta 

CRUSTACEA 
Axiida.e: 
Cancridae 
Crangonidae 
Majidae 
Paguridae 
Pandalidae 
Other Oecapoda 
Euphausiacea 
Mysidacea 
Amphipoda 
Other Crustacea 

MOLLUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
Other ~lol1 usca 

ECHINODERMATA 
Echinoidea 
Ophiuroidea 
Other Echinodermata 

PISCES 
Clupei dae 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 

OTHER PHYLA 

AN IHAl REHA I NS 

SAnD AND ROCK 

Number of stomachs 
Percent empty 
i1ean wt. per stomach(g) 
i·iean predator length(cm} 

~1i ddl e 
Atlantic 

NONE 

Southern 
New Enoland 

60.0 -

40.0 

. 

60.0 
+ 

3 
66.67 
0.03 
24.9 
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Georges Bank 
Gulf of 
r4ai ne 

+ 

+ 

13.6 5.8 

44.8 

46.3 5.3 

1l.2 

1.1 
+ 

35.8 

0.7 . 0.5 

27 
0.04 
0.46 
27~3 

+ 

3.2 

49.4. 

18 
16.67 

0.11 
22.7 

Hestern 
Nova Scotia 

NONE 



Table 14. Areal summary of the stomach contents of the marlin-spike, Nezumia 
ba i rdi, expressed as pe.rcent wei ght, for fi sh collected duri ng the 
spring and autumn groundfish cruises 1969-1972. (+ indicates <0.1%.). 

PREY 

POlYCHAETA 
Terebel 1 iformia 
Sabellifo~ia 
Nereidi formi a 
Other Polychaeta 

CRUSTACEA 
Axiidae 
Cancridae 
Crangonidae 
Majidae 
Paguri dae 
Pandalidae 
Other Decapoda 
Euphausiacea 
Mysidacea 
Amphipoda 
Other Crustacea 

HOLLUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
Other Moll usca 

ECHINODERMATA 
Echinoidea 
Ophiuroidea 
Other Echinodermata 

PISCES 
Clupeidae 
Gadidae 
Scrombridae 
Scorpaenidae 

. Bothi dae 
Pleuronectidae 
Other Pisces 

OTHER PHYLA 

ANIMAL REHAINS 

SAND AND ROCK 

Number of stomachs 
Percent empty 
i~ean wt. per stomach (g) 
Mean predator length(cm) 

~1i ddl e 
Atlantic 

NONE 

Southern 
New England 

+ 

28.6 

6 
0.0 

0.05 
21.9 

3.6 

7.1 
+ 
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Georges Bank 

NONE 

Gulf of 
~1a; ne 

+ 

100.0 

2 
0.0 

0.02 
25.7 

+ 

-

viestern 
Nova Scotia 

27.8--

51.5 -

2.7 -

17.7 

0.3 

27.8 

30.2 

4.5 
7.9 
8.9 

2.7 

15 
13 .3 
0.19 
23.2 



Tab 1 e 15. Areal SUImlary of the stomach contents of the 1 angnose grenadi er, 
Coelarhynchus carminatus, expressed as percent weight. for fish 
co 11 ected duri ng the spri ng and autumn groundfi sh cru; ses 1969-1972. 
(+ indicates <0.1%). 

PREY 

POLYCHAETA 
Terebelliformia 
Sabe 11 i farmi a 
Nerei di formi a 
Other Polychaeta 

CRUSTACEA 
Axiidae 
Caneri dae 
Crangonidae 
Majidae 
Paguridae 
Panda1idae 
Other Oecapoda 
Euphausiacea 
Mysidacea 
Amphipoda 
Other Crustacea 

HOLLUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
Other Me 11 usca 

ECHINODERMATA 
Echinoidea 
Ophiureidea 
Other Echinodermata 

PISCES 
Clupeidae 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuroneetidae 
Other Pisces 

OTHER PHYLA 

AN H~AL REt4AI NS 

SAND AND ROCK 

Number of stomachs 
Percent empty 
Mean wt. per stomach(g) 
Mean predator length(cm) 

Middle 
Atlantic 

3.0 

+ 

97.0 

4 
25.0 
0.07 
18.6 

3.0 

Southern 
New England 

8.0 

34.6 

34.3 

+ 

U 
53.3 

+ 

5 
40.0 
0.13 
19.2 

0.3 

+ 
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Georges Bank 

2 
100.0 

0.0 
21. 2 

Gulf of 
r,1ai ne 
NONE 

Hestern 
Nova·Scotia 
NON.E 



Table 16. Ar.eal summary of the stomach contents of the fawn cusk-eel, Lepophidium 
cervi num, expressed as percent we; ght, for f; sh coll ected duri n9 the 
spring and autumn groundfish cruises 1969-1972. (+ indicates <0.1%) . 

. Hiddle Southern Gulf of 
PREY Atlantic New England Georges Bank ~1a i ne 

POlYCHAETA L.Q. 21.9 
Terebe 11; formi a 
Sabel1iformia 
Nere; di formi a 3.0 
Other Polychaeta 4.0 21.9 

CRUSTACEA 19.6 62.9 100.0 
Axiidae ~ 1.5 
Cancridae 
Crangonidae 2.7 21.9 
!4ajidae 
-Paguridae 
Pandalidae 
Other Oecapoda 0.8 0.8 
Euphausiacea 
~tysi dacea 
Arnphipoda 0.2 23.4 14.3 
Other Crustacea 15.9 15.3 85.7 

110lLUSCA + 0.8 
Pelecypoda + 
Gastropoda 
Cephalopoda 
Other Mollusca 0.8 

ECHINODERMATA 0.6 + 
Echinoidea 
Ophiuroidea 0.2 + 
Other Echinodermata 0.4 

PISCES 2.8 
Clupeidae 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pi sees 2.8 

OTHER PHYLA E.:.l 2.1 

ANU1Al REHAI NS 32.9 12.3 -
SAND AND ROCK + 

Number of stomachs 68 37 2 2 
Percent empty 14.7 35.1 0.0 100.0 
r·1ean \vt. per stomach (g) 0.04 0.02 0.02 0.00 
i·lean predator 1 ength (em) 21.4 23.0 26.0 23.2 
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vJestern 
Nova Scotia 

NONE 



. Table 17. Areal summary of the stomach contents of the ocean pout, Macrozoarces 
americanus, expressed as percent weight, for fish col1ected during the 
spring and autumn groundfish cruises 1969-1972. (+ indicates <0.1%). 

PREY 

POLYCHAETA 
Terebel1iformia 
Sabe 11 i f~rmi a 
Mere; di formi a 
Other Polychaeta 

CRUSTACEA 
Axiidae 
Cancridae 
Crangonidae 
Majidae 
Paguridae 
Pandalidae 
Other Oecapoda 
Euphausiacea 
Mysidacea 

. Amphipoda 
Other Crustacea 

f10LLUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
Other r·10 11 usca 

ECHUIODERMATA 
Echinoidea 
Ophiuroidea 
Other Echinodermata 

PISCES 
Cl upe,i dae 
Gadidae 
Scrombri dae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 

OTHER PHYLA 

ANINAL REf·1AINS 

SAND' AND ROCK 

Number of stomachs 
Percent empty 
f'1ean wt. per stomach(g) 
i·1ean preda tor 1 ength ( em) 

~1iddle 
Atlanti c 

9.4 -

86.3 -

O.S 

0.2 

1.8 

1.8 

5.7 

0.3 

0.2 
3.2 

86.3 

0.5 

14 
0.0 
6.6 

44.7 

Southern 
New Eng1 and 

7.8 

1.6 

0.1 

0.3 

2.5 

1.8 

7.7 
0.1 

5.4 
+ 

0.1 
+ 

1.3 

13.1 
2.1 

0.6 
0.9 

0.1 

63.9 
+ 

187 
22.5 
5.0 

45.2 

0.1 
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Georges Bank 
Gulf of 
~'1a i ne 

0.5 -

4.3 

+ 

1.9 -
5.4 

0.7 

110 
32.7 
10.6 
56.5 

+ 

+ 
0.5 

1.3 
+ 

0.7 
0.8 
+ 

0.7 

0.7 
0.1 

5.9 
0.1 

0.1 

0.3 

4.1 

37.2 

.+ 

0.3 

0.1 
0.2 

0.3 

2.0 
0 .• 9 

2.1 
2.0 

71.5 25.3 
9.6 6.2 

5.7 

0.5 -

+ 0.5 

1&:.1 
2.5 

33.4 

34 
26.5 
6.4 

36.6 

I'Jestern 
Nova Scotia 

+ 

+ 

99.3 

99.3 

+ 

0.7 

6 
66.7 
0.5 

32.4 

+ 



Sexual Differences in Food Habits 

The overall and areal summary of food habits have already been des

cribed in some detail. The following description of the sexually related 

changes in food habits, as shown in Tables 18-32, will be limited to those 

species where there is some indication that sexual differences in diet 

composition or the quantity of prey consumed existed. 

Differences in the composition of the diet were observed for male 

and female fish in six of the 15 species examined. In three of the species 

the sexual di fferences in food habi ts was cha racteri zed by a shi ft from 

crustaceans being the major prey of the males to fish being the major prey 

of the females. In silver hake, for example, 69.0% of the diet of males 

was made up of crustaceans while only 16.9% of the fernal es I di et was 

composed of crustaceans. Conversely, fish accounted for 78.3% of the 

diet of the females examined while only 23.2% of the males ' diet was fish 

(Table 20) .. A similar pattern was noted for pollock (Table 19) and cusk 

(Table 23). The food habits of spotted hake also varied between males 

and females in the manner similar to that described above (Table 25). 

Unfortunately, more than 25% of the males' diet was animal remains, and 

it is not known to what taxonomic group this prey belongs, so that no 

real conclusion can be drawn regarding sexual differences in food habits 

for spotted hake. Marlin-spike also showed some sexual dimo.rphism in their 

food habits (Table 29). The major prey of females was polychaetes (41.7%) 

while males primarily fed on crustaceans (60.0%). It is difficult to know 

if these observed differences are due to the small sample of fish examined 

or due to a true variation in feeding habits between male and female fish. 
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The last fish showing any sexually related changes in diet was the 

haddock (Table 26). A 1 though the major prey group, echi noderms, was the 

same for both males and females, there were some differences in the 

consumption of secondary prey. For example, 29.3% of the males' diet 

was composed of polychaetes whereas they accounted for only 8.9% of the 

females' di et and, conversely, females consumed more moll usks (8.4%) than 

males (0.8%). 

Apart from sexually related changes in the composition of the diet, 

the most noticeable difference between males and females was the actual 

quanti ty of food cons umed, as refl ected by the mean wei ght pe r stomach 

(Table 33). In 13 of the 15 species examined the females consumed a greater 

quantity of prey than the males. The actual difference in the mean weight 

per stomach varied from as little as 0.02 g, or an 18% increase for females, 

for the fourbeard rockling, to 4.63 g, or a 712% increase, for female silver 

hake. In only two fish, the ocean pout and marlin-spike, was the mean 

weight per stomach greater for males than females. 
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Table IS . Diet compositions expressed as percent weight. of male and female 

Atlantic cod, Gadus morhua, collected during the spring and autumn 

survey crui ses, 1969-1972. (+ indicates <0.1%). 
- ~- +-- --- -~- - ------ - -- ~ -- - .-~ -- - --- -~ --- - -- --- -- ------- ---_.-

Percent ~~ei sht 
~1al e Femaie -------

POLYCHAETA .L1. 1.0 
Terebell i formi a + + 
~Sabe 11 i formi a 
Nereidiformia 1.0 O.S 
Other Polychaeta 0.1 0.2 

CRUSTACEA 21.0 20.3 
Axiidae 0.7 -- 0.5 
Cancridae 4.0 4.S 
Crangonidae 0.3 0.2 
Majidae 1.6 3.1 
Paguridae 1.6 1.4 
Pandalidae 2.2 2.1 
Other Oecapoda 5.3 4.6 
Euphausiacea 3.5 2.0 
Mysidacea + + 
Amphipoda 0.4 0.1 
Other Crustacea 1.4 1.5 

MOLLUSCA 9.7 6.4 
Pelecypoda 5.4 4.0 
Gastropoda 3.6 1.1 
Cephalopoda 0.2 + 
Other Moll usca 0.5 1.3 

ECHINODERMATA 2.0 1.1 
Echinoidea 0.1 + 
Ophiuroidea 0.9 0.6 
Other Echinodermata 1.0 0.5 

PISCES 61.0 66.S 
Clupeidae 40.S 35.1 
Gadi dae 0.6 3.2 
Scrombridae 1.4 
Scorpaenidae 1.1 0.1 
Bothi dae 0.1 0.1 
Pleuronectidae 4.S 
Other Pisces lS.7 22.1 

OTHER PHYLA 0.5 0.1 

ANIMAL REMAINS U 3.3 

SAND AND ROCK 1.0 1.0 

Number of Stomachs 471 567 
Mean wt. per Stomach 24.51 33.01 
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Table 19. Diet composition, expressed as percent weight, of male and 

_f~!"alepolloc~,~Pol1achius virens, collect~~during the spring 
.---

and autumn survey cruises, 1969-1972. (+ indicates <0.1%) 
. - - -- - - -- - -~--... - - -- - --, . 

Percent Weight 
t4al e Female 

POLYCHAETA 0.1 + 
I Terebelliformia 

Sabelliformia . 
Nereidiform;a + 
Other Polychaeta 0.1 + 

CRUSTACEA 53.6 36.9 
Axiidae 
Cancridae 
Crangonidae + + 
Majidae 
Paguridae -
Pandalidae .5.Q .. 1.4 
Other Decapoda 12.2 2.2 
Euphausiacea 35.4 28.7 
Mysidacea + + 
Amphipoda + + 
Other Crustacea 1.0 4.6 

MOLLUSCA 0.2 
Pelecypoda + 
Gastropoda 0.1 
Cephalopoda 0.1 
Other Mollusca + 

ECHINODERMATA 
Echinoidea 
Ophiuro;dea 
Other Echinodermata 

PISCES 43.8 61.2 
Cl upei dae 21.8 29.7 
Gadidae 3.3 1.2 
Scrombri dae 
Scorpaenidae 1.5 2.4 
Bothidae 
Pleuronectidae 
Other Pisces 17.2 27.9 

OTHER PHYLA 0.5 0.3 

ANIMAL REMAINS 1.9 1.4 

SAND AND ROCK 0.1 + 

Number of Stomachs 229 268 
Mean wt. per Stomach (g) 12.71 20.19 
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Table 20. Diet composition, expressed as percent weight, of male and female 

silver hake, Merluccius bilinearis, collected during the spring 

and autumn survey cruises, 1969-1972. (+ indicates <0.1%). 

Percent Weight 
~'1a 1 e Female 

POLYCHAETA 0.5 + 
Terebel1 ; formi a 
Sabel1iformia 
Nerei di formi a 0.4 + 
Other Polychaeta 0.1 + 

CRUSTACEA 69.0 16.9 
Axiidae + 
Cancridae 0.1 
Crangonidae 4.4 0.4 
Majidae 
Paguridae 
Pandalidae 12.3 2.0 
Other Oecapoda 6.8 2.7 
Euphaus;acea 33.8 10.5 
Mysidacea 1.1 + 
Amphipoda 1.4 0.2 
Other Crustacea 9.1 1.1 

MOLLUSCA 4.6 2.9 
Pelecypoda 
Gastropoda 
Cephalopoda 4.6 2.9 
Other Mollusca 

ECHINODERMATA + + 
Echinoidea 
Ophiuroidea + 
Other Echinodermata + 

PISCES 23.2 78.3 
Clupeidae 23.2 
Gadidae 11.9 7.5 
Scrombr; dae 30.1 
Scorpaenidae 
Bothidae 
Pleuronectidae 0.1 
Other Pisces 11.3 17.4 

OTHER PHYLA + 0.1 

ANIMAL REMAINS 2.7 1.8 

SAND AND ROCK + 

Number of Stomachs 474 629 
Mean '.'/t. per Stomach (9) 0.65 5.28 
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Table 21. Diet composition, expressed as percent weight, of male and female 

white hake, Urophycis tenuis, collected during the spring and autumn 

survey cruises, 1969-1972. (+ indicates <0.1%). 

POLYCHAETA 
Terebelliformia 
Sabelliformia 
Nereidiformia 
Other Polychaeta 

CRUSTACEA 
Axiidae 
Cancridae 
Crangonidae 
Majidae 
Paguridae 
Pandal i dae 
Other Decapoda 
Euphausiacea 
Mysidacea 
Amphipoda 
Other Crustacea 

MOLLUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
Other Mollusca 

ECHINODERMATA 
Echinoidea 
Ophiuroidea 
Other Echinodermata 

PISCES 
C1upeidae 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 

OTHER PHYLA 

ANIMAL REMAINS 

SAND AND ROCK 

Number of Stomachs 
Mean wt. per Stomach (g) 
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Male 
= 

0.5 

9.6 

3.0 

+ 

83.4 

+ 

3.5 

+ 

212 
12.64 

Percent vie; ght 
Female 

0.3 
0.2 

0.1 

0.6 

+ 
2.7 
1.4 
4.0 
0.1 
0.1 
0.6 

+ 
3.0 

+ 

17.1 
6.4 

31.5 

28.4 

8.4 

1.8 

+ 

88.4 

+ 

1.3 

+ 

295 
34.06 

+ 
+ 

0.4 
0.1 

0.1 
3.0 
1.2 
3.3 

+. 
0.3 

+ 
1.8 
+ 

13.1 
13 .5 
3.5 
2.7 

55.6 



Table 22. Diet composition, expressed as percent weight, of male and female 

offshore hake, t4erl ucci us a 1 bi dus, coll ected during the spri ng and 

autumn survey cruises, 1969-1972. (+ indicates <0.1%). 

POLYCHAETA 
Terebe 11 i fo nn; a 
Sabelliformia 
Nerei di formi a 
Other Po1ychaeta 

CRUSTACEA 
Axiidae 
Cancridae 
Crangonidae 
Majidae 
Paguridae 
Pandalidae 
Other Decapoda 
Euphausiacea 
Mysidacea 
Amphipoda 
Other Crustacea 

MOLLUSCA 
Pe lecypod.a 
Gastropoda 
Cephalopoda 

. Other ~toll usca 

ECHINODERMATA 
Echinoidea 
Ophiuroidea 
Other Echinodermata 

PISCES 
Cl upeidae 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 

OTHER ·PHYLA 

ANIMAL REMAINS 

SAND AND ROCK 

Number of Stomachs 
Nean wt. per Stomach (9) 

":62-

f4ale 

12.0 

4.3 -

82.8 

0.9 

41 
0.96 

Percent Height 
Female 

3.1 
7.9 
1.0 

4.3 

82.8 

2.5 

97.5 

+ 

30 
4.58 

1.5 
0.2 
0.8 

77 .7 

19.8 



Table 23 . Diet composition, expressed as percent weight, of male and female 

cusk, Brosme brosme, collected during the spring and autumn survey 

cruises, 1969-J.972 . (+ indicates <0.1%). 

Percent vie; ght 
t~a 1 e Female 

PO_L YCHAETA 
Terebell iforrnia 
Sabe 11 i formi a 
Nereidiformi a 
Other Polychaeta 

CRUSTACEA 90.0 11.1 
Axiidae 
Cancridae 
Crangonidae 
Majidae 9.4 1.2 
Paguridae 
Pandalidae 10.5 2.3 
Other Oecapoda 65.5 4.8 
Euphaus;acea 0.4 
Mysidacea -
Amphipoda 0.1 + 

Other Crustacea 4.5 2.4 

MOLLUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
Other Mol1(Jsca 

ECHINODERMATA 7.8 
Echinoidea 
Ophiuroidea 7.8 
Other Echinodermata 

PISCES 4.4 80.4 
Clupeidae 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 4.4 80.4 

OTHER PHYLA 3.4 + 

ANIMAL REMAINS 1.8 0.6 

SAND AND ROCK 0.4 0.1 

Number of St.omachs 17 37 
Mean wt. per Stomach (g) 0.89 5.42 
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Table 24. Diet composition, expressed as percent weight, of male and female 

red hake, Urophycis chuss, collected during the spring and autumn 

survey cruises, 1969-1972. (+ indicates <0.1%). 

Percent Weight 
Hale Female 

POL YCHA ETA 5.3 3:0 
Terebell i formia 0.1 + 

Sabelliformia 0.8 
Nereidiformia 1.8 1.7 
Other Polychaeta 2.6 1.2 

CRUSTACEA 58.9 53.4 
Axiidae 2.3 2.0 
Cancridae 1.5 8.3 
Crangonidae 5.8 2.3 
Majidae 0.1 .+ 

Paguridae 0.8 1.0 
Pandalidae 19.6 7.2 
Other Decapoda 9.2 21.5 
Euphausiacea 9.8 2.0 
Mysidacea 0.3 + 
Amphipoda 5.7 4.3 
Other Crustacea' 3.8 4.8 

MOLLUSCA 1.4 !& 
Pelecypoda + + 
Gastropoda 1.4 1.3 
Cephalopoda 2.5 
Other ~10 11 usca + 0.8 

ECHINODERMATA 0.6 9..:i 
Echinoidea 
Ophiuroidea 
Other Echinodermata 0.6 0.5 

PISCES 18.9 27.0 
Clupeidae 3.3 
Gadidae 1.2 ' 0.4 
Scrombri dae 0.7 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 14.4 25.9 

OTHER PHYLA 2.2 0.8 

ANIMAL REMAINS 12.3 10.5 

SAND AND ROCK 0.4 0.2 

Number of Stow~chs 240 391 
Mean wt. per Stomach (9) 1.72 3.37 
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Table 25. Diet composition, expressed as percent weight, of male and female 

spotted hake, Urophyc;s regius, collected during the spring and autumn 

survey cruises, 1969-1972. (+ indicates <0.1%). 

~1a 1 e 
Percent Height 

Female 

POLYCHAETA 0.1 + 
Terebe 11 i formi a 
Sabel1iformia 
Nerei di formi a + 
Other Polychaeta 0.1 

CRUSTACEA 38.2 41.1 
Axiidae 0.1 
Cancridae 1.8 5.3 
Crangonidae 4.8 3.8 
Majidae -0.1 
Paguridae + 
Pandalidae 3.8 
Other Decapoda 18.6 25.2 
Euphausiacea + 
Mysidacea -
Amphipoda 4.9 1.1 
Other Crustacea 8.1 1. 7-

MOLLUSCA 22.7 19.9 
Pelecypoda 0.5 
Gastropoda 
Cephalopoda 22.7 19.4. 
Other Moll usca 

ECHINODERMATA 0.2 
Echinoidea 
Ophiuroidea 
Other Echinodermata 0.2 

PISCES 9.4 33.4 
Clupeidae 
Gadidae 1.9 0.1 
Scrombridae 
Scorpaenidae 
Bothi dae + 
Pleuronectidae 1.0 
Other Pisces 7.5 32.3 

OTHER PHYLA 0.1 

ANIMAL REMAINS 27.8 5.3 

SAND AND ROCK 1.6 0.2 

Number of Stomachs 65 116 
Mean wt. per Stomach (9) 0.76 2.31 
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Table 26. Diet composition, expressed as percent weight, o'f male and female 

haddock, Melanogrammus aeglefinus, collected during the spring and 

autumn survey cruises, 1969-1972. (+ indicates <0.1%). 

POl.YCHAETA 
Terebelliformia 
Sabel1iformia 
Nerei difonni a' 
Other Polychaeta 

CRUSTACEA 
Axiidae 
Can·cridae 
Crangonidae 
Majidae 
Paguridae 
Pandalidae 
Other Decapoda 
Euphaustacea 
Mysidacea 
Amphipoda 
Other Crustacea 

MOLLUSCA 
Pelecypoda 
Gastropoda 

. Cephalopoda 
Other ~10 11 usca 

ECHINODERMATA 
Echinoidea 
Ophiuroidea 
Other Echinodermata 

PISCES 
Clupeidae 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 

OTHER PHYLA 

ANIMAL REMAINS 

SAND AND ROCK 

Number of Stomachs 
Mean Vit. per Stomach (g 1 
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Percent vle; qht 
/·1a 1 e 

2.4 
0.7 
1.9 

24.3 

0 .• 8 

37.5 

1.1 

0.8 

13.4 

5.7 

303 
4.24 

1.0 
+ 

0.2 
0.2 
0.4' 
0.9 
1.5 
0.7 
0.3 
4.8 
1.4 

0.6 
0.1 . 

0.1 

3.8 
31.9 
L8 

1.1 

Female 

8.9 

14.1 

8.4 

43.2 

2.1 . 

2.0 

11.1 

10.2 

419 
5.42 

2.1 
0.5 
1.5 
4.8 

1.6 
0.2 
0.1 
0.1 
0.7 
0.6 
1.1 
4.9 
+ 

3.2 
1.6 

6.6 
0.7 
0.7 
0.4 

6.7 
32.0 
4.5 

0.9 

1.2 



Tab 1 e 27. 0; et composi ti on, expresse<! as percent wei ght, of male and female 

1 ongf; n hake, Phycis chester;, collected duri ng the spri ng and autumn 

survey crui ses, 1969-1972. 

POtYCHAETA 
Terebellifonnia 
Sabelliformia 
Nereidifonnia 
Other Polychaeta 

CRUSTACEA 
Axiidae 
cancridae 
Crangonidae 
Majidae· 
Paguridae 
Pandal idae 
Other Decapoda 
Euphausiacea 
Mysidacea 
Amphipoda 
Other Crustacea 

MOLLUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
Other Mollusca 

ECHINODERMATA 
Echinoidea 
Ophiuroidea 
Other Echinodermata 

PISCES 
Clupeidae 
Gadidae 
Scrombri dae 
Scorpaeni dae 
Bothidae 
Pleuronectidae 
Other Pi sces 

OTHER PHYLA 

ANIMAL REMAINS 

SAND AND ROCK 

Number of Stomachs 
Mean wt. per Stomach (g) 
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~1ale 
Percent Weight 

Female 

99.4 -

0.6 

39 
0.12 

8.8 
90.6 

98.5 

0.5 

61 
0.36 

.-

13.7 
22.6 
57.6 

4.6 

0.5 



Tab 1 e 28. Oi et compos; ti on, expressed as percent we; ght, of male and female 

faurbeard rockling, Enchelyopus cimbrius, collected during the spring 

and autumn survey cruises, 1969-1972. 

r·1a 1 e 
Pe.rcent I'lei ght 

Female 

POLYCHAETA 41.3 ~ 
Terebell iformia 
Sabel1iformia 
Nereidiformia 
Other Polychaeta 41.3 36.0 

CRUSTACEA 18.7 39.8 
Axiid~e 
Cancridae 
Crangonidae 6.3 
Majidae 
Paguridae 
Pandalidae 
Other Decapoda 36.6 
Euphausi acea 8.9 
Mysidacea 
Amphipoda 3.5 
Other Crustacea 3.2 

MOLLUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
Other Mollusca 

ECHINODERMATA 
Echinoidea 
Ophiuroidea 
Other Echinodermata 

PISCES 
Clupeidae 
Gadidae 
Sc romb ri da e 
Scarpaenidae 
Bothidae 
Pleuronectidae -
Other Pisces 

OTHER PHYLA 

ANn-tAL REMAINS 40.0 24.2 

SAND AND ROCK 

Number of Stomachs 15 14 
Mean wt. per Stomach (9) 0.11 0.13 

-68-



Table 29. Diet composition, expressed as percent weight, of male and female 

marl i n-spi ke, Nezumi a bai rdi, co 11 ected duri ng the s1'ri ng and 

autumn survey cruises, 1969-1972! 

PQLYCHAETA 
Terebe11 iformia 
Sabe 11 i formi a 
Nerei di formi a 
Other Polychaeta 

CRUSTACEA 
Axiidae 
Cancridae 
Crangon; dae 
Majidae 
Paguridae 
Pandalidae 
Other Decapoda 
Euphausiacea 
Mysidacea 
Amphipoda 
Other Crustacea 

MOLLUSCA 
Pele.cypoda 
Gastropoda 
Cephalopoda 
Other Mollusca 

ECHINODERMATA 
Echinoidea 
Ophiuroidea 
Other Echinodermata 

PISCES 
Clupeidae 
Gadidae 
Scrombri dae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 

OTHER PHYLA 

ANIMAL REMAINS 

SAND AND ROCK 

Number of Stomachs 
Mean wt. per Stomach (g) 

= 

Male 

2.0 

19.7 

13 
0.15 
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18.3 

43.2 

6.6 
3.6 
6.6 

2.0 

Female 

41.7 ---.--

27.6 

26.8 

0.8 

10 
0.13 

41. 7 

3.2 

14.2 
10.2 

3.1 



Table 30. Diet composition, expressed as percent weight, of male and female 

longnose grenadier, Coelorhynchus carminatus, collected during the 

spring and autumn survey cruises, 1969-1972. 

PQLYCHAETA 
Terebel1 i fonn; a 
Sabel1iformia 
Nereidiformia 
Other Polychaeta 

. CRUSTACEA 
Axiidae 
Cancridae 
Crangonidae 
Majidae 
Paguridae 
Pandalidae 
Other Decapoda 
Euphausiacea 
Mysiciacea 
Amphipoda 
Other Crustacea 

MOLLUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
Other Mollusca 

ECHINODERMATA 
Echinoidea 
Ophiuroidea 
Other Echinodermata 

PISCES 
Clupeidae 
Gadidae 

·Scrombridae 
Scorpaen i dae 
Bothidae 
Pleuronectidae 
Other Pi sces 

OTHER PHYLA 

ANIMAL REMAINS 

SAND AND ROCK 

Number of Stomachs 
r~ean wt. per Stomach (9) 
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Percent \1ei crh-t 
Male Fema1e 

None 

11.3 

20.5 

19.9 

0.6 

68.2 

2 
0.15 



Table 31. Diet composition, expressed as percent weight, of male and female 

fawn cusk-eel, Lepophidium cervinum, collected during the spring and 

autumn survey cruises, 1969-1972. 

PQLY CHA ETA 
Terebel1 iformia 
Sabel1iformia 
Nerei di formi a 
Other Polychaeta 

CRUSTACEA 
Axiidae 
Cancridae 
Crallganidae 
Majidae 
Paguridae 
Pandalidae 
Other Deeapoda 
Euphausiacea 
Mysidacea 
Amphipoda 
Other Crustacea 

MOLLUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
Other Mollusca 

ECHINODERMATA 
Echinoidea 
Ophiuroidea 
Other Echinodermata 

PISCES 
Clupeidae 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 

OTHER PHYLA 

ANIMAL REMAINS 

SAND AND ROCK 

Number of Stomachs 
Mean wt. per Stomach (9) 
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r'1aie 

2.6 

61.5 

23.1 

12.8 

27 
0.014 

Percent Wei?ht 
emale 

-. 
2.6 

3.8 

2.6 
55.1 

12.9 

49.6 

1.1 

30.0 

6.4 

28 
0.017 

1.1 
11.8 

2.1 

16.1 

1.1 

.-
5.6 

24.7 

1.1 



Table 32. Diet composition, expressed as percent weight, of male and female 

ocean pout, Macrozoarces. americanus, collected during the spring 

and autumn survey crui ses, 1969-1972. (+ in di ca tes <0. 1%) • 

POLYCHAETA 
Terebe 11 i fonni a 
Sabe 11 i fonn; a 
Nereidifonnia 
Other Polychaeta 

CRUSTACEA 
Axiidae 
Cancridae 
Crangonidae 
Majidae 
Paguridae 
Pandalidae 
Other De1:apoda 
Euphausiacea 
Mysidacea 
Amphipoda 
Other Crustacea 

MOLLUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
Other Mollusca 

ECHINODERMATA 
Echinoidea 
Ophiuroidea 
Other Echinodennata 

PISCES 
C1 upeidae 
Gadidae 
Scrombri dae 
Scorpaenidae 
Bothidae 
Pl euronecti dae 
Other Pisces 

OTHER PHYLA 

ANIMAL REMAINS 

SAND AND ROCK 

Number of Stomachs 
Mean wt. per Stomach (9) 
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Male 

2.8 

8.6 

7.0 

70.8 

0.1 

1.6 

5.7 

3.4 

llS 
9.69 

Percent Weight 
Female 

+ 

2.6 
0.2 

3.5 
+ 

0.8 
+ 

0.6 

2.5 
1.2 

6.5 
0.4· 

0.1 

62.2 
8.6 

0.1 

4.6 

0.7 

.74.1 

0.1 

4.7 

3.3 

5.0 

ll6 
8.47 

+ 

4.1-
0.5 

3.0 
0.1 
0.8 
0.1 
+ 

1.4 

1.5 
0.6 

0.6 
+ 

0.1 

69.8 
3.1 
1.2 

0.1 



Table 33. The mean weight of the stomach contents for male and female 

fish. The number of fish of each sex examined ;s in 

parentheses following the weight. 

Species 

Atlanti c cod 

Pollack 

Sil ver hake 

White hake 

Offshore hake 

Cusk 

Red hake 

Spatted hake 

Haddock 

Longfin hake 

Fourbeard rockling 

Marl; n-spi ke

Longnose grenadier 

Fawn cusk-eel 

Ocean pout 

Mean Wei ght of Stomach Contents (g) 
Ma 1 e n Fema 1 e n 

24.51 (471) 

12.71 (229) 

0.65 (474) 

12.64 (212) 

0.96 ( 41) 

0.89 ( 17) 

1. 72 (240) 

0.76 ( 65) 

4.24 (303) 

0.12 ( 39) 

0.11 ( 15) 

0.15 ( 13) 

0.15 ( 2) 

0.014( 27) 

9.69 (115) 
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33.01 (567) 

20.19 (268) 

5.28 (629) 

34.06 (295) 

4.58 ( 30) 

5.42 ( 37) 

3.37 (391) 

2.31 (116) 

5.42 (419) 

0.36 ( 61) 

0.13 ( 14) 

0.13 10) 

O.Ol?( 28) 

8.47 (116) 



Seasonal Variation in Food Habits 

A consideration of seasonal differences in food habits ;s limited 

to a comparison between the spring and autumn cruises for the years 1971 

and 1972. Because fi sh were co 11 ected over a broad geographi c regi on 

and. only duri ng two seasons of the year a thorough di scuss i on of seasonal 

changes· in the diet is not possible. Furthermore, a more detailed listing 

of the seasonal variation in food habits, including a breakdown by ecological 

area, for eight of the fish considered in this report may be found in 

Bowman (J977)." The data is presented here as a further breakdown of the 

overall summary of the food habits for the Gadiformes. In a few instances 

the data may suggest seasonal trends in the diet composition or quantity 

of food consumed for certain species of fish but these would need to be 

confirmed by a more detailed study, sampling fish on a year roiJnd basis 

over a more restricted geographical area. 

Examination of the food habits data in Tables 34-48 revealed only two 

species of fish that demonstrated an apparent seasonal change in the 

composition of their diet. Pollock, for example (Table 35), were found 

to consume more crustaceans in the. spring of both 1971 and 1972 than in 

the autumn of those same years, while fish constituted the major prey in 

the autumn. The haddock also showed some differences in food habits 

between the spring and autumn (Table 42) ,although the changes were not 

as readi 1y apparent as for the poll ock. In the spring of both 1971 and 

1972 crustaceans and either polychaetes or echinoderms were important prey 

while in the aut.umn haddock preyed very heavily on echinoderms with 

ophiuroids accounting for almost one half the diet. 
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Of equal interest to compositional variations in diet is a change 

in the quantity of prey consumed. In order to facilitate a comparison 

between seasons for di fferent si zed fi sh the data was standardized by 

dividing the mean weight of prey per stomach by the mean predator weight. 

The mean weight of prey per stomach is given in Tables 34-48 and the mean 

predator length (also Tables 34-48) was converted to weight using the 

regression equation presented in Table 50. The data in Table 49 indicate 

that the. relative amount of prey in the stomachs of the differe·nt species 
, 

of fish is quite variable, ranging from as little as 0.87 g prey/kg 

predator in the fawn cusk-eel to a maximum of 30.90 g prey/kg predator 

for the white hake. An examination of the data for seasonal trends in 

the quantity of prey consumed reveals no overall pattern in the 15 fish. 

For several individual species, however, there was an apparent trend in 

the quanti ty of prey consumed between the spri ng and autumn. For exampl e, 

Atlantic cod, silver hake, and haddock had relatively more prey in their 

stomachs in the autumn whereas white hake had relatively more in their 

stomachs in the spring. 
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Table 34. Stomach contents of the Atlantic cod, Gadus morhua, expressed as percent 
weight, for fish col1ected during the spring and autumn groundfish 
cruises, 1971-1972. (+ indicates <0.1%).' . 

PREY Spring 1971 Autumn 1971 Spring 1972 Autumn 1972 

POlYCHAETA 3.,3 O~ 1 2.1 0.4 
Terebe U ifonni a - - + + 
Sabe 11 i formi a 
Nerei di formi a 3.2 .0.1 1.7 0.3 
Other Po lychaeta 0.1 + 0.4 0.1 

CRUSTACEA 21.9 32.0 28.4 12.4 
Axiidae 1.0 1.5 
Cancridae 5.4 7.0 5.9 3.3 
Crangonidae 0.5 + 0.3 0.4 
Majidae 2.9 2.6 5.4 0.5 
Paguridae 3~0 1.4 0.7 0.8 
Pandalidae 4.6 1.9 2.2 2.0 
Other Decapoda 1.5 8.0 8.0 3.9 
Euphausiacea 0.6 9.9 0.4 0.5 
f4ysidacea + + 0.7 + 
Amphipoda 1.1 0.1 0.1 0.1 
Other Crustacea 1.3 1.1 3.2 0.9 

r40LLUSCA ~. 1.1 0.5 0.9 
Pelecypoda 14.1 0.1 + 0.1 
Gastropoda 6.1 0.5 0.4 0.8 
Cephalopoda + 0.4 
Other Moll usca 2.8 0.1 0.1 + 

ECH I NODERI\1A TA 1.3 1.0 2.8 1.1 
Echinoidea 0.1 + 0.2 + 
Ophiuroidea 0.6 0.7 0.8 0.7 
Other Echinodermata 0.6 0.3 . 1.8 0~4 

PISCES 46.1 62.9 59.1 80.2 
Clupeidae. 0.5 35.8 12.7 67.9 
Gadidae 5.7 3.0 1L7 0.1 
Scrombridae 4.6 1.1 
Scorpaenidae 0.1 1.9 
Bothidae' 0.7 0.1 
Pleuronectidae 10.0 + 
Other Pisces 29.1 22.2 30.1 ll.O 

OTHER PHYLA. 0.8 + 0.2 0.2 

ANIMAL REHAINS 2.5 1.2 6.7 3.8 

SAND AND ROCK 1.1 1.7 0.2 1.0 

Number of stomachs 310 216 242 449 
Percent empty . 9.4 10.2 2.1 8.9 
f4ean wt. per stomach (g) 34.49 30.05 21.37 27.24 
Mean predator length(cm) 67.2 59.5 55.9 44.6 
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Tab 1 e 35. Stomach contents of the po 11 ock, Poll achi us vi rens. expressed as percent 
weight, for fish collected during the spring and autumn groundfish cruises, 
1971-1972. (+ indicates <0.1%). 

PREY Spring 1971 Autumn 1971 Spring 1972 Autumn 1972 

POLY CHAETA 0.1' 0.2 Q.d 
TerebeU iformia 
Sabelliformia 
Nereidiformia 0.2 
Other Polychaeta 0.1 + 0.1 

CRUSTACEA 67.7 35.7 65.7 18.6 
Axiidae 
Cancridae 
Crangonidae + + 
Majidae 
Pa9urida-e 

3.9 2.0 0.4 1.6 Pandalidae 
Other Decapoda 9.1 0.6 44.4 4.3 

Euphausiacea 49.4 33.0 18.8 10.5 
r·lys i dacea 0.1 
Amphipoda 0.3 + 0.1 + 
Other Crustacea 5.0 0.1 2.0 2.1 

140UUSCA ~' + 0.5 + 
Pelecypoda +. 
Gastropoda 0.9 0.2 
Ce~halopoda + 0.3 + 

Other Mollusca + + 

ECHINOOERHATA \ 

Echinoidea -
Ophiuroidea 
Other Echi nodermata 

PISCES 30.2 63.6 28.9 76.0 
Clupeidae S1..5 3.8 10.5 
Gadidae 0.1 0.5 8.0 1.9 
Scrombridae 
Scorpaenidae 4.1 . 0.5 
Bothidae 
Pleuronectidae 
Other Pisces 30.1 7.5 17.1 63.1 

OTHER PHYLA 0.7 0.5 0.2 0.6 

ANIMAL RE1-1A I NS 0.4 0.1 4.5 4.5 

SAND AND ROCK 0.1 + 0.2 

Number of stomachs 189 91 178 141 
Percent empty 10.6 8.8 15.2 12.1 
Mean wt. per'stomach(g) 23.06 44.12 8.14 8.32 
Mean predator len9t~(cm) 54.8 50.0 39.0 48.3 

-77-



Table 36. Stomach contents of the silver hake, Merluccius bilinearis, expressed as 
percent wei ght, for fi sh co 11 ected duri ng the spri ng and autumn groundfi sh 
cruises, 1971-1972. (+ indicates <0.1%). .. 

PREY Spring 1971 Autumn 1971 Spring 1972 Autumn 1972 

POlYCHAETA Q.d + + 
Terebel1iformia 
Sabellifonnia 
Nereidiformia 0.2 + 
Other Polychaeta + + 

CRUSTACEA 35.8 . 25.9 21.8 1b.i 
Axiidae + .. 
Cancridae 0.5 
Crangonidae 1.9 0.2 0.7 2.2 
Maji dae 
Paguridae 

5.1 0.5 Pandalidae 5.8 6.3 
Other Decapoda 0.9 1.0 13.6 0.9 
Euphausiacea 25.1 16.0 3.9 1.3 
r,tys ida ce a + 0.4 0.2 . 
Amphipoda 0.4 0.3 0.2 0.7 
Other Crustacea 1.9 2.2 2.7 1.0 

r-10u.USCA 13.3 0.1 2.3 1.9 
Pelecypoda 
Gastropoda + 
Cephalopoda 13.3 + 2.3 1.9 
Other Mo 11 usca + 

ECHINODERNATA + 
Echinoidea 
Ophiuroidea + 
Other Echinodermata + 

PISCES 47.4 72.4 73.7 83.5 
Clupeidae 33.7 
Gadidae 18.8 6.8 14.5 
Scrombridae 10.5 53.7 81. 7 
Scorpaenidae 
Bothidae 
Pleuronectidae 0.5 
Other Pisces 28.1 21.4 5.5 1.8 

OTHER PHYLA 0.3 + + + 

ANIr4AL REl·1AINS 3.0 1.6 2.2 2.2 

SAND AND ROCK + 

Number of stomachs 464 563 276 148 
Percent empty 36.6 27.7 35.1 23.0 
Mean wt. per stomach(g) 1.46 4.07 2.27 3.51 
Mean predator length(cm) 26.8 28.7 29.3 26.4 
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Table 37. Stomach contents of the white hake, Urophycis tenuis. expressed as percent 
wei ght, for fi sh co 11 ected duri ng the spri ng and autumn groundfi sh 
cruises, 1971-1972. (+ indicates <0.1%). 

PREY Spring 1971 Autumn 1971 Spring 1972 Autumn 1972 

POLY CHAETA + 0.1 0.4 0.1 
Terebe 1~1 i formi a ~ 

Sabel 1 i formi a 
Nereidiformia + 0.4 + 
Other Polychaeta -+ 0.1 0.1 

CRUSTACEA g 15.4 9.9 ·1.7 
Axiidae 0.2 
Cancridae 0.3 0.1 0.1 
Crangonidae 0.3 0.6 0.1 
Majidae 
Paguridae + + 0.2 
Pandalidae 1.9 5.2 2.4 1.0 
Other Decapoda 2.2 2.5 0.5 0.1 
Euphausiacea l.0 6.8 5.0 0.1 
r·1ysi dacea + + 0.1 
Amphipoda + 0.1 0.1 + 
Other Crustacea 0.1 0.4 1.0 0.1 

f40LLUSCA 0.5 2.7 6.1 0.5 
Pelecypoda 
Gastropoda + + 
Cephalopoda 0.5 2.7 6.0 0.5 
Other MQllusca + + 

ECHINOOERI'1ATA + 
Echinoidea -. 
Ophi uroi dea + 
Other Echinodermata 

PISCES &L 79.4 79.0 ~ 
Clupeidae 30.6 -
Gadidae 11.0 19.5 9.3 2.2 
Scrombridae 12.5 26.7 
Scorpaenidae 5.3 
Bothidae 
Pleuronectidae 
Other Pi sces 70~2 24.0 69.7 67.7 

OTHER PHYLA 0.1 0.1 + + 

ANU4AL REr-1AINS 0.2 2.3 4.6 1.1 

SAND AND ROCK + + + 

Number of stomachs 61 186 196 73 
Percent empty 34.4 . 8.1 37.8 31.5 
t4ean wt. per stomach ( 9 ) 46.74 27.49 7.98 43.35 
Mean predator length(cm) 52.6 41.2 47.2 45.7 
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Table 38. Stomach contents of the offshore hake, t~erluccius albidus, expressed in 
percent weight, for fish colle~ted during the spring. and autumn groundfish 
cruises, 1971-1972. (+ indicates <0.1%). 

PREY Spring 1971 Auttmln 1971 Spring 1972 Autumn 1972 

POLY CHAETA NONE NONE 
TerebeH i formia 
Sabe 11 i fonn; a 
Nerei di formi a 
Other Po1ychaeta 

CRUSTACEA 3.6 . 6.0 
Axiidae 
Cancridae 
Crangonidae 
Majidae 
Paguridae 

3.1 Pandalidae 
Other Decapoda 0.9 2.2 
Euphausiacea 2.7 0.7 
r4ysidacea 
Amphipoda 
Other Crustacea 

r~OLLUSCA 1.2 
Pelecypoda 
Gastropoda 
Cephalopoda 1.2 
Other Mollusca 

ECHI NODERI"4ATA 
Echinoidea -
Ophiuroidea 
Other Echinodermata 

PISCES 96.4 92.5 
Clupeidae 
Gadidae 76.6 
Scrombridae 
Scorpaenidae 
Bothidae 
P1euronectidae 
Other Pisces 96.4 15.9 

OTHER PHYLA + 

ANn~L RE~1AINS 0.3 

SAND AND ROCK 
Number of stomachs 22 51 
Percent empty 44.5 62.7 
Mean wt. per stomach(g) 1.77 2.73 
Mean predator length(cm) 37.3 30.3· 
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Tab 1 e 39. Stomach contents of the cusk, Brosme brosme, expressed as percent wei ght, 
for fish collected during the spring and autumn groundfish cruises, 
1971-1972. (+ indicates <0.1%). 

PREY Spring 1971 Autumn 1971 Spring 1972 Autumn 1972 

POlYCHAETA 
TerebeJ.;lifonnia 
Sabe 11 i fonni a 
Nereidifonnia 
Other Polychaeta 

CRUSTACEA 100.0 93.8 i:..Q. ~. 
Axiidae 
Caneridae 
Crangonidae 

2.1 Majidae 
Paguridae 

0.1 43.5 Pandalidae 
Other Decapoda 93.8 1.7 
Euphausiaeea 5.4 
r·1ys i dacea 
Amphipoda 100.0 
Other Crustacea 0.1 39.5 

r40LLUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
Other Mo 11 usca 

ECHINODERI'o1ATA 8.5 
Echinoidea 
Ophiuroidea 8.5 
Other Echinodennata 

PISCES 3.2 86.9 6.8 
C1upeidae 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 3'.2 86.9 6.8 

OTHER PHYLA 3.0 0.3 

AN If4AL REJ·1A I NS 0.6 2.0 

SAND AND ROCK .- 2.5 

Number of stomachs 7 8 16 28 
Percent empty .42.9 62.5 75.0 .82.1 
Mean wt. per stomach(g) 0.005 2.17 15.38 0.49 
Mean predator length(cm) .57.5 67.2 Z1.5 .6l. a 
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Tab 1 e 40. Stomach contents of the red hake, Urophyci s .chuss. expressed as percent 
weight, for fish collected during the spring and autumn groundfish 
cruises, 1971-1972. (+ indicates <0.1%). 

PREY Sering; 1971 Autumn 1971 Spring 1972 Autumn 

POlYCHAETA La. 2.5 1.2 5.0 - -
Terebetl ifomia 0.2 
Sabe 11 i fo nni a + + 
Nerei di formi a 0.1 0.5 0.2 
Other Polychaeta 0.9 1.8 1.0 

CRUSTACEA §hl 61.8 49~7 42.9 
Axiidae . 1.7 0.1 -
Cancridae 7.8 0.2 0.5 
Crangonidae 1.0 1.8 1.7 
Majidae 0.1 
Paguridae 0.6 7.4 0.6 
Pandalidae 2.1 24.9 13.3 
Other Decapoda 42.5 4.7 11.5 
Euphausi a.cea 4.1 15.1 0.5 
,-1ys i dacea + 0.5 + 

Amphipoda 3.2 1.8 17.1 
Other Crustacea 2.2 - 5.3 4.5 

f40llUSCA 1.4 .?!:.2. II 5.7 
Pelecypoda 0.1 + + 
Gastropoda 0~1 17.7 + 
Cephalopoda 1.0 
Other Mollusca 0.2 9.2 0.1 

ECHINOOERI\fATA 0.1 1.9 0.3 

Echinoidea 
Ophiuroidea 
Other Echinodermata 0.1 1.9 

PISCES 27.5 3.6 36.8 27.9 
Clupeidae 
Gadidae 1,9 

Scrombri dae 4.0 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 27.5 3.6 30.9 

OTHER PHYL4. + 0.1 2.5 1.5 

AN If4AL RE·1AI NS 4.7 3.1 8.9 16.4 

SAND AND ROCl< 0.1 0.8 0.3 

Number of stomachs 143 142 143 302 
Percent empty 17.5 4.9 18.9 11.9 
f4ean wt. per stomach(g) 4.32 2.15 1.57 2.95 

1972 

+ 
0.3 
3.1 
1.6 

3.2 
7.6 
4.7 

0.7 
14.0 
3.4 
0.1 
+ 

3.1 
6.1 

2.5 
3.0 
0.2 

0.3· 

1.5 
0.7 

25.7 

Mean predator len9th~cml 29.4 30.4 31.3 30.1 . 
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Table 41. Stomach contents of the spotted hake, Urophycis regius., expressed in 
.percent weight, for fish collected during the spring and autumn groundfish 
cruises, 1971-1972. (+ indicates <0.1%). 

PREY Spring 1971 Autumn 1971 Spring 1972 Autumn 1972 

POLY CHAETA 0.7 0.1 
Terebe Hi formi a -
Sabel1iformia 
Nereidiformia 0.1 
Other Polychaeta 0.7 

CRUSTACEA 23.0 46.6 83.3 60 . .4 
Axiidae - - 0.4 
Cancridae 5.2 7.5 11.2 0.1 
Crangonidae 3.1 0.7 3.9 10.2 
Majidae O. g-
Paguridae 0~2 0.3 0.4 
Panda1idae + 2.0- 11.0 
Other Decapoda 4.7 29.4 58.2 37.0 
Euphausiacea + 
t·1ys i dacea + 
Amphipoda 7.1 4.1 0.5 
Other Crustacea 2.7 2.6 8.7 1.2 

f40LLUSCA 38.6 II 15.7 . 
Pelecypoda - 1.3 
Gastropoda 

38.6 15.7 CefJhalopoda 
Other Me 11 usca 0.2 

ECHINODERI'1ATA 0.2 
Echinoidea -
Ophiuroidea 
Other Echinodermata 0.2 

PISCES 21.1 50.6 16.5 14.5 
C1upeidae 
Gadidae' 1.5 
Scrombridae 
Scorpaenidae 

5.5 0.2 Bothidae 
Pleuronectidae 3.8 
Other Pisces 21.1 45.1 16.5 9.0 

OTHER PHYLA + + 0.2 

ANIl4AL REf·1AINS 15.9 1.3 0.1 8.5 

SAND AND ROCK 0.7 + 0.1 0.4 

Number of stomachs 97 62 42 50 
Percent empty 20.6 9.7 28.6 20.0 
Mean wt. per stomach(g) 1.39 1.90 0.51 1.43 
Mean predator length(cm) 16.4 19.2 23.0 20.8 

-83-



Tab 1 e 42. Stomach contents of the haddock, r·1e 1 anograntnus aegl efi nus, expressed as 
percent wei ght, for fi.slT collected duri ng the spri ng and autumn groundfi sh 
cruises, 1971-1972. (+ indicates <0.1%). 

PREY Spring 1971 Autumn 1971 Spring 1972 Autumn 1972 

POLY CHAETA 27.1 11.8 9.4 9.4 
Terebel~ iformi a 5.1 0.6 1.4 
Sabel 1 i formi a 0.7 0.6 1.0 
Nereidiformia 2.4 1.4 1.3 1.1 
Other Polychaeta 18.9 9.2 8.1 5.9 

CRUSTACEA 29.0 8.0 28.3 11.7 
Axiidae 1.7 0.5 4.1 0.5 
Cancridae + 0.2 + 
Crangonidae 0.2 + 0.1 0.5 
Majidae 0.1 0.2 2.1- 0.1 
Paguridae 0~1 0.3 1.9 1.0 
Pandalidae 1.0 0.7 1.5 0.3 
Other Decapoda 0.7 0.7 2.3 2.5 
Euphausiacea 10.6 2.0 0.3 0.8 
f4ysidacea + 1.1 
Amphipoda 11.1 1.9 10.5 4.8 
Other Crustacea 3.5 1.5 4.4 1.2 

f40LLUSCA 9.2 1.5 3.0 4.9 
Pelecypoda 8.6 0.6 2.3 2.3 
Gastropoda 0.4 0.4- 0.6 0.2 
Cephalopoda 0.1 1.8 
Other Mollusca 0.2 0.4 0.1 0.6 

ECHINOOERl".!ATA - 6.5 59.5 29.7 53.0 
Echinoidea 3.2 7.8 4.6 6.1 
Qphiuroidea 1.2 48.8 16.6 44.5 
Other Echinodermata 2.1 2.9 8.5 2.4 

PISCES 0.6 0.8 5.2 4.2 
Clupeidae 
Gadidae 5.2' 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 0.6 0.8 + 4.2 

OTHER PHYLA 2.3 0.9 0.4 0.8 

ANIr4Al REl,1AINS 5.2 11.5 21.1 15.0 

SAND AND ROCK 20.1 6.0 2.9 1.0 

Number of stomachs 262 191 153 244 
Percent empty 11.8 - 5.2 . 6.5 6.2 
r~ean wt. per stomach ( g) 5.53 8.61 2.58 2.98 
Mean predator length(cm} 51.1 48.8 43.7 38.2 
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Table 43. Stomach contents of the longfin hake, Phycis chesteri, expressed in percent 
- weight, for fish collected during the spring and autumn groundfish cruises, 

1971-1972. (+ indicates <0.1%). 

PREY Spring 1971 Autumn 1971 Spring 1972 Autumn 1972 

POLYCHAETA NONE NONE 
Terebell i formi a 
Sabellifonnia 
Nereidiformia 
Other Polychaeta 

CRUSTACEA 98.0 94.7 
Axiidae 
Cancridae 
Crangonidae 
Maji dae 
Paguridae 
Pandalidae 53.0 
Other Decapoda 15.9 12.8 
Euphausiacea 66.4 28.9 
r·tys i dacea 
Amphipoda 

15.7 Other Crustacea 

f40LLUSCA 
pelecypoda 
Gastropoda 
Cephalopoda -
Other Moll usca 

ECHINODER!'.1A TA 2.1 
Echinoidea - 2.1 
Ophiuroidea 
Other Echinodermata 

PISCES 1.4 
Clupeidae 
Gadidae 
Scrombri dae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 1.4 

OTHER PHYLA 

ANU1AL R8,1AINS 0.6 3.2 

SAND AND ROCK 
Number of stomachs 68 58 
Percent empty 52.9 74.1 
t4ean wt. per stomach(g) 0.43 0.10 
Mean predator length(cm) 25.8 . 21.6 
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Tabl e 44. Stomach contents of the fourbeard rockl lng, Enchelyopus cimbri us, expressed 
in percent weight, for fish collected during the spring and autumn graundfish 
cruises, 1971-1972. (+ indicates <0.1%). 

PREY Spring 1971 Autumn 1971 Spring 1972 Autumn 1972 

POlYCHAETA NONE 64.4 13.2 
Terebel1iformia 
Sabelliformia 
Nereidiformia 
Other Polychaeta 64.4 13.2 

CRUSTACEA 94.4 10.6 lS.6 
Axiidae 
Cancridae 
Crangonidae 12.0 
Majidae 
Paguridae 
Panda.1idae ~ 

Other Decapoda 94.4 
Euphausiacea 7.4 
r'1ysi dacea 

6.6 Amphipoda 
Other Crustacea 3.2 

f40LLUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
ather Mo,ll usca 

ECHINODERMATA 
Echinoidea 
ophiuroidea 
Other Echinodermata 

PISCES 
Clupeidae 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 

OTHER PHYLA 

AN H4AL RE~1A I NS 5.6 25.0 6S.2 

SAND AND ROCK 
Number of stomachs 2 19 10 
Percent empty a 10.5 30.Q 
r~ean wt. per stomach(g) 0.36 0.10 0.OS4 
Mean predator length(cm) 26.1 21.2 23.5 
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Table 45. Stomach contents of the marlin spike, Neuzmia bairdi, expressed in percent 
weight, for fish collected during the spring and autumn groundfish cruises, 
1971-1972. (+ indicates <0.1%). 

PREY Spring 1971 Autumn 1971 Spring 1972 Autumn 1972 

POlYCHAETA NONE NONE 46.9 13.0 
T erebe 1~1 i formi a 
Sabell iformia 
Nereidiformia 
Other Polychaeta 46.9 13.0 

CRUSTACEA 10..1 75.1 
Axiidae 
Cancridae 
Crangonidae 
Majidae 
Paguridae 
Pandalidae 
Other Oecapoda 2.2 46.4 
Euphausiacea 

7.0 r·lysidacea 
Amphipoda 7.9 7.6 
Other Crustacea 14.1 

f40llUSCA 5.8 
Pelecypoda 5.8 
Gastropoda 

. CE$halopoda 
Other Mollusca 

ECHINODERl\1ATA 
Echinoidea 
Ophiuroidea ... 
Other Echinodermata 

PISCES 
Clupeidae 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 

OTHER PHYLA 

ANn~L REHAINS 37.2 11.4 

SAND AND ROCK 0.5 

Number of stomachs 8 15 
Percent empty 25.0 0 
Mean wt. per stomach(g) 0.18 0.12 
Mean predator length(cm) 24.1 24.2 
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Table 46. Stomach contents of the longnose grenadier, Coelorhynchus carminatus, 
expressed in pE:!rcent weight, for fish collected during the spring and 
autumn groundfish cruises, 1971-1972. (+ indicates <0.1%). 

PREY Spring 1971 Autumn 1971 Spring 1972 Autumn 

POlYCHAETA NONE NONE 35.8 NONE 
TerebeU i formi a 
Sabe 11 i fonn; a 
Nereidiformia 
Other Polychaeta 35.8 

CRUSTACEA 24.8 
Axiidae 
Cancridae 
Crangonidae 
Majidae 
Paguridae 
Pandalidae 
Other Decapoda 23.6 
Euphausiacea 
r'1ysi dacea 
Amphipoda 

1.2 Other Crustacea 

f40UUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
ather Mo.ll usca 

ECHINODERI\fATA 
Echinoidea 
Ophiuroidea 
ather Echinodermata 

PISCES + 
Clupeidae 
Gadidae 
Scrombri dae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
ather Pi s ces + 

OTHER PHYLA 2.8 

ANIMAL REMAINS 36.6 

SAND AND ROCK 
Number of stomachs 11 
Percent empty 36.4 
t4ean wt. per stomach(g) 0.09 
Mean predator length(cm) 19.3 
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Table 47. Stomach contents of the fawn cusk-eel, Lepophidium cervinum, expressed in 
percent weight~ for fish collected during the spring and autumn groundfish 
cruises, 1971-1972. (+ indicates <0.1%). 

PREY Spring 1971 Autumn 1971' Spring 1972 Autumn 1972 

POlYCHAETA 66.7 36.4 22.0 -Terebe 11 iformi a 
Sabelliformia 
Nereidi form; a 8.3 
Other Polychaeta 58.4 36.4 22.0 

CRUSTACEA 33.3 2.:l 71.9 ~ 
Axiidae 1.9 
Cancridae 
Crangonidae 33.3 25.6 
Majidae 
Paguridae 
Pandalidae 
Other Decapoda 0.9 2.9 
Euphausiacea 
r,tys i dacea 

9.1 22.5 Amphipoda 
Other Crustacea 17.9 44.2 

f40LLUSCA 1.0 
Pelecypoda -
Gastropoda 
Cephalopoda 
Other Moll usca 1.0 

ECHINODER1\tATA 
Echinoidea 
Ophiuroidea 
Other Echinodermata 

PISCES 
Clupeidae 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 

OTHER PHYLA 2.5 44.2 

ANIf.1AL REf,1AINS 54.5 3.6 5.8 

SAND AND ROCK 
Number of stomachs 7 12 19 22 
Percent empty 71.4 58.3 26.3 22.l 
Mean wt. per stomach(g) 0.009 0.005 0.029 0.024 
Mean-~redator length(cm) 23.5 23.2 22.7 22.9 
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Table 4& Stomach contents of the ocean pout, Macrozoarces americanus, expressed 
in percent weight, for fish collected during the spring and autumn 
groundfish cruises, 1971-1972. (+ indicates <0.1%). 

PREY Spring 1971 Autumn 1971 Spring 1972 Autumn 

POLY CHAETA 1.2 NONE hl 1.0 
Terebel1iformia + 
Sa be 11 i formi a 
Nereidiformia 1.1 3.2 
Other Polychaeta 0.1 0.3 

CRUSTACEA 11.1 10.9 34.2 
Axiidae 
Cancridae 0.1 3.3 
Crangonidae + 
Majidae 0.4-
Paguridae 0.4 
Panda1idae + 
Other Oecapoda 0.9 
Euphausiacea 
Hysidacea 
Amphipoda 8.3 5.3 
Other Crustacea 2.7 0.6 

f40LLUSCA 4.5 3.9 0.1 
Pelecypoda 1.2· 3.6 
Gastropoda 3.3 0.2 
Cephalopoda 
Other Mo.ll usca 0.1 

ECHINODERI4ATA .77.2 70.5 -Echinoidea 77.2 63.9 
Ophiuroidea 6.0 
Other Echinodermata 0.6 

PISCES 0.1 0.1 
Clupeidae 
Gadidae 
Scrombri dae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 0.1 

OTHER PHYLA 14.1 2.9 2.4 

ANIl4AL REHAINS 4.3 38.0 

SAND AND ROCK 22.6 3.9 24.2 
Number of stomachs 30 229 47 
Percent empty 3.3 . 22.7 29.8 
t4ean wt. per stomach ( 9 ) 8 .. 49 9.35 0.18 
Mean predator length(cm) 47.8 52.5 33.2 
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1.0 

5.6 
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Table 49. A relative measure of the quantity of food in the stomach, 
expressed as grams prey/kilogram pre{jator, for 15 species 
of gadiform fishes. 

Species Overall Spring Fall Spring Fall 
mean 1971 1971 1972 1972 

Atlantic cod. 17 .. 21 11.26 14.23 12.24 31.10 

Pollock 17.40 13.81 34.85 13.66 7.30 

Silver hake 18.89 10.85 24.55 12.85 27.32 

White hake 30.90 27.38 14.15 42.63 39.42 

Offshore hake 9.34 4.72 13.96 

Cusk 1.32 0.003 0.73 4.33 0.21 

Red hake 16.51 27.78 12.41 8.25 17.59 

Spotted hake 25.12 38.19 32.20 4.98 18.97 

Haddock 4.75 3.90 7.00 2.94 5.14 

Longfin hake 3.14 4.45 1.83 

Fourbeard rockling 2.12 3.41 1.85 1.11 

Marlin-spike 4.01 4.83 3.18 

Longnose grenadier 1.97 1.97 

Fawn cusk-eel 0.87 0.55 0.32 1.99 0.63 

Ocean pout 10.16 16.21 13.14 1.13 
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Table 50. Constants for the length-weight regression equations of 
the form 1n W = 1n a + b 1" L~ where W is weight in 
ki lograms and Lis 1 ength in centi meters. A 11 the values 
are from groundfish survey cruise data except for the 
marlin-spike which was computed from length-weight values 
collected on cruise ALB IV 74-04. 

Species 1n a b 

At1anti c cod -11. 71231 3.0521 

Pollock -11.6113 3.0283 

Silver hake -12.0351 3.0499 

White hake -12.5300 3.2196 

Offshore hake -12.3335 3.1372 

Cusk -10.6773 2.7978 

Re.d hake -12.7539 3.2217 

Spotted hake -11.8871 3.0648 

Haddock -11. 7200 3.0678 

Longfin hake -12.7705 3.2101 

Fourbeard rock1ing . -12.7506 3.2200 

Marlin-spike -11.9134 2.7105 

Longnose grenadier - 8.2540 1. 7466 

Fawn cusk-eel -13.5906 3.000 

Ocean pout -13.2839 3.2680 
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Yearly Food Habits 

A breakdown of the food habi ts, by predator, for each of the four 

years of the study is given in Tables 51-65 and the yearly changes in 

predati on on the major prey categori es are presented di a grammati ca 11y in 

Figures 3 and 4. Details of the composition of each predator1s food 

habits have been given in the overall and areal summaries so that the 

discussion here is limited to a consideration of major changes in the 

year to year composition of the diet and in the total quantity of prey 

consumed. 

A nuni:Jer of fish showed a change in thei r major prey from one year 

to the next (Figures 3 and 4). The pollock, for example, preyed primarily 

on crustaceans and fish and the percentage contributed to the diet by each 

of these prey groups usually ranged between 45 to 53% (Table 52). In 1970, 

however, the quantity of euphausiids consumed. increased markedly with the 

result that crustaceans accounted for 82% of the total prey. It is difficult 

to explain this shift in the diet except to suggest that euphausiids were 

particularly abundant i.n the region where the fish were being sampled for 

food habits analysis. The haddock (Table ~9) also showed a change in its 

dietary habits in 1970 but this is more easily explained. Haddock were 

preying on herring eggs which were available as a food source at the time 

the fish were caught. Other fish also showed some changes in diet which 

may simply reflect the availability of various prey immediately before they 

were caught. Thus, the silver hake (Tabl e 53) fed more heavily on crustaceans 

in 1970 than in other years. The white hake (Table 54) consumed more fish 

in 1971 and the cusk (Table 56) ate more fish in 1972. The spotted hake 
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(Table 58) preyed heavily on squid in 1971 but to a lesser extent in the 

other three years. The fawn cusk-eel (Table 64) and fourbeard rockling. 

(Table 61) alsa showed yearly changes in diet but in some years the per

centage of unidentifiable anima.1 remains makes it impossible to detennine 

if the changes were real. 

None of the differences noted above are obviously related to size 

dependent changes in food habits since the mean predator length was reason

ably constant, except for the pollock~ whose length varied greatly but 

did not correlate with any major dietary changes.. Only the ocean pout 

(Table 65) showed a yearly change in its food habits which might be size 

related, although the suggestion is tenuous at best. The ocean pout caught 

in 1969 and 1970 averaged 37 cm in length and preyed primarily on crustaceans. 

In 1971 and 1972 the average length of ocean pout was 47 cm and in both of 

these years over two-thi rds of the di et was made up of sand doll ars. 

/To facilitate the comparison of the quantity of prey consumed by 

anyone species of fish the data was standardi zed as grams of prey per 

kilogram of predator and presented in Table 66. The variation ifln the 

quanti ty of prey per uni t wei ght of predator for anyone species of fi sh 

is quite large ranging, for example, in the ocean pout from 0.69 g/kg in 

1970 to 15.62 g/kg in 1971. The reasons behind this variability are 

obscure especially in instances where the number of fish actually analyzed 

was 1 arge thus reducing the variation between the estimates of the mean 

predator length and mean weight per stomach actually obtained. 
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F-1gures 3 and 4. The yearly change in predation on the major prey 

categories, 1969-1972, for some Northwest Atlantic 

fishes. The data is expressed as percent weight. 

-95-



". 

- - ' ... 

-96-



-97-



Table 51. Yearly summary of the stomach contents of the Atlantic cod, Gadus mornua, 
expressed as percent weight, for fish collected during the spring and 
autumn groundfish survey cruises 1969-1972. (-+- indicates <0.1%). 

PREY 1969 1970 1971 1972 

PQLYCHAETA 0.3 Q.J.. 2.1 0.9 
TerebeH iformia " -+-
Sabellifonnia 
Nerei di formi a G.2 0.4 2.0 0.7 
Other Polychaeta 0.1 0.2 0.·1 0.2 

CRUSTACEA 15.7 19.9 25.7 17.0 
Axiidae 0.3 0.3 0.6 0.4 
Cancridae 2.8 3.4 6.0 4.1 
Crangonidae 0.2 0.2 0.3 . 0.3 
~1ajidae 0.7 1.4 2.8 2.0 
Paguridae 1.7 2.7 204 0.7 
Pandalidae 4.2 2.7 3.6 2.0 
Other Oecapoda 2.1 6.3 3.9 5.1 
Euphausiacea 0.9 1.8 4.1· 0.5 
f.1ysidacea + -+- + 0.2 
Amphipoda 1.1 0.3 0.7 0.1 
Other Crustacea 1.7 - 0.8 1.3 1.6 

r·lOLlUSCA 2.0 12.8 14.8 0.8 
Pelecypoda 1.Z' 7.2 8.8 0.1 
Gastropoda 0.7 4.9 4.0 0.7 
Cephalopoda -+- 0.1 0.2 
Oth~r Mollusca 0.1 0.6 1.8 -+-

ECHI NOOERi4A TA 0.1 0.5 1.2 1.6 
Echinoidea -+- 0.3 -+- 0.1 
Ophiuroidea -+- . 0.2 0.7 0.7 
Other Eehi nodermata, -+- 0.5 0.8 

PISCES 7704 55.7 52.4 74.0 
Clupeidae 6.0 {.O 13.8 51.5 
Gadidae 4.4 4.7 3.5 
Scrombri dae 22.3 2.2 
Scorpaenidae 17.3 11.7 0.8 
Bothidae 0.9 0.4 0.1 
Pleuronectidae 6.2 -+-
Other Pisces 30.9 35.6 26.5 16.7 

OTHER PHYLA 1.0 0.4 0.5 0.2 

AN mAL REHA I NS 2.4 2.4 2.0 4.7 

SAND AND ROCK l:.l 7.7 1.3 0.8 
Number of stomachs 159 164 526 691~ 
Percent empty 5.7 7.3 9.7 6.5 
Mean wt. per stomach(g) 27.4 24.6 32.7 25.2 
Mean predator 1 ength ( em ). 65.7 56.0 63.7 48.0 

-98-



Table 52. Yearly summary of the' stomach contents of the pollock, pQllachius virens, 
expressed as percent weight, for fi sh coll ected during the spri ng and 
autumn groundfish survey cruises 1969-1972 ... (+ indicates <0.1%). 

PREY 19§9, 1970 1971 1972 

POLYCHAETA + 0.2 
Terebe II i fo nni a 
Sabell iformia 
Nereidiformia 0.1 
Other Polychaeta + 0.1 

CRUSTACEA 41.3 .' 82.3 52.4 44.6 
Axiidae 
Cancridae 
Crangonidae 0.9 + + 
Majidae 
Paguridae 

2.4 4.7 0.9 Panda1idae 3.0 
Other Oecapoda 17.1 9.9 5.0 26.5 
Euphausiacea 27.7 65.1 41.6, 15.1 
l·tys i dacea 0.1 1.5 + 
Amphipoda 0.2 0.1 0 .. 1 
Other Crustacea 2.7 2.1 

HOLLUSCA 0.5 0.3 
Pe1ecypoda + 
Gastropoda 0.5 0.1 
Cephalopoda + 0.2 
Oth'er Me 11 usca + 

ECHINODERI\1ATA 
Echinoidea 
Ophiuroidea 
Other Echinodermata 

PISCES 52.7' 17.6 46.2 50.0 
C1upeidae 24.7 6.8 
Gadidae 0.3 5.3 
Scrombri.dae 
Scorpaenidae 2.0 0.2 
Bothidae 
Pleuronectidae 
ather Pisces 52.7 17.6 19.2 37.7 

OTHER PHYLA 0.1 0.6 0.4 

ANIHAL R8,1AINS 0.3 4.5 

SAND AND ROCK + 0.1 

Number of stomachs 23 22 280 319 
Pe rcen t empty 0 18.2 10.0 13.8 
t4ean wt. per stomach (g) 22.85 7.66 29.90 8.22 
Mean predator length(cm) 70.1 56.8 52.5 41. 7 
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Table 53. Yearly surrmary of the stomach contents of the s..ilver hake, r·1erluccius 
bilinearis, expressed as percent weight, for fish collected during the 
spring and autumn groundfish survey cruises 1969-1972. (+ indicates <0.1%). 

PREY 1969 1970 1971 1972 

POLY CHAETA 0.9 0.9 0.1 + 
Terebe 1 ~ i formi a 
Sabe 11 i formi a 0.6 
Nereidiformia 0.8 0.1 
Other Polychaeta 0.1 0.3 + + 

. CRUSTACEA 11. 3 62.0 28.1 17.6 
Axiidae + 

Cancridae + 0.1 
Crangonidae 1.6 8.6 0.6 1.4 
t·1aji dae 
Paguridae 

3.8 Pandalidae 14.4 5.7 3.1 
Other Oecapoda 1.5 2.6 0.9 7.9 
Euphausiacea 2.8 25.1 18.1 2.7 
f.1ysidacea + 0.5 0.3 0.1 
Amphipoda 0.4 0.7 0.3 0.5 
Other Crustacea 1.1 10.1 2.1 1.9 

HOLLUSCA + 3.1 2.1 
Pelecypoda 
Gastropoda + 
Cephalopoda + 3.0 2.1 
Other Mo 11 us ca + 

ECHINODERMATA + 

Echinoidea 
Ophiuroidea + 

Other Echinodermata + 

PISCES 87.8 33.4 66.7 78.1 
Clupeidae 26.0 
Gadidae· 0.2 0.3 9.5 7.9 
Scrombridae 8.1 66.4 
Scorpaenidae 
Bothidae 
Pleuronectidae 0.1 
Other Pisces 87.6 33.1 23.0 3.8 

OTHER PHYLA 0.1 0.1 + 

ANH-1Al REHAINS 3.6 1.9 2.2 

SAND AND ROCK + + 

Number of stomachs 210 475 1027 424 
Percent empty 27.1 39.4 31. 7 30.9 
Mean wt. per stomach(g) 4.21 0.62 2.89 2.70 
Mean predator length(cm) 29.0 26.8 27.5 27.4 
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Table 54 •. Yearly summ~ry of the stomach contents of the white hake~.Urophyc;s 
tenuis, expressed as petc~~ we)ght, for fish collected during the 
spring and autumn groundfish survey cruises 1969-1972. (+ indicates <o.a). 

PREY 1969 1970 1971 1972 

POLY CHAETA +. 0.2 0.1 0.3 
Terebe 11 i formi a 
Sabelliformia 
Nerei di.formia - + 0.2 
Other. Polychaeta + 0.2 0.1 0.1 

CRUSTACEA £d 45.1 11.8 4.4 
Axiidae 0.5 0.1 
Cancridae l.a 0.2 0.1 . 
Crangonidae 0.7 0.3 0.2 0.3 
Maji dae 
Paguridae + + 0.1 
Panda.l i dae 25.3 33.8 4.0 1.5 
Other Decapoda 10~9 2.4 0.2 
Euphausiacea 4.1 9.1 4.8· 1.7 
r4ysi dacea + + + 
Amp hi pod a + 0.3 0.1 0.1 
Other Crustacea 4.5 1.1 0.3 0.4 

r·10llUSCA 0.4 3.8 1.9 2.3 
Pelecypoda + 0.1 
Gastropoda + + + + 

. Cephalopoda + 3.7 1.9 2.3 
Other Mollusca 0.4 + 

ECHINODERl\1ATA + 
Echinoidea 
Ophiuroidea + 
Otner Echinodermata 

PISCES 46.6 . 49.0 84.6 90.8 
. Clupeidae 29.1 - 19.6 . 

Gadi dae 13.0 + 16.5 4.6 
Scrombridae 4.5 17.9 
Scorpaenidae 3.4 :-

Bothidae 
Pleuronectidae 
Other Pisces 4.5 49.0 40.6 68.4 

OTHER PHYLA 0.6 + 0.1 + 

ANmAL REf,1AINS 4.9 1.9 1.5 2.2 

SAND AND ROCK 0.2 + + + 
Number of stomachs 141 250 247 269 
Percent empty 13.5 26.0 14.6 36.1 
Mean wt. per stamach(g) 11. 65 8.03 32.25 17.58 
Mean predator length(cm) 45.2 50.2 44.4 46.4 
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Table 55. Yearly surrmary of the stomach contents of the offshore hake, Merluccius 
a 1 bi dus, expressed as' percent wei glit, for fi sh co 11 ected duri n9 the spri n9 
and autumn groundfish surve~ cruises 1969-1972. (+ indicates <0.1%). 

PREY 1969 1970 1971 1972 . 

POLY CHAETA 
Terebe1:1 ifonnia 
Sabelliformi~ 
Nereidiformia 
Other Polychaeta 

CRUSTACEA 
Axiidae 
Cancridae 
Crangonidae 
Majidae 
Paguridae 
Pandalidae 
Other Decapoda 
Euphausiacea 
r·1ys i dacea 
Amphipoda 
Other Crustacea 

i·lOLlUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
Other Mall usca 

ECHINODERI'v1ATA 
Echinoidea 
Ophiuroidea 
Other Echinodermata 

PISCES 
Clupeidae 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 

OTHER PHYLA 

ANIr4AL REf,1AINS 

SAND AND ROCK 

Number of stomachs 
Percent empty 
t1ean wt. per stomach ( 9 ) 
Mean predator length(cm) 

NONE NONE NONE 

5.5 

93.4 

+ 

0.2 
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2.44 
32 2 

2.5 
1.9 
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Table 56. Yearly swrana.ry of the stomach contents of the cusk, Brosme brosme, 
expressed as percent weight, for fish collected during the spring 
and autumn groundfish survey cruises 1969:-1972. (+ indicates <0.1%). 

PREY 1969 1970 1971 1972 
I 

POLYCHAE'.TA NQNE 
Terebe 11 i form; a 
Sabelliformia 
Nereidiformia 
Other Polychaeta 

CRUSTACEA ~ .~ 9.8 
Axiidae 
Cancridae 
Crangonidae. 

2.0 t4aji dae 
Paguridae 

23.0 3.1 Pandalidae 
Other Decapoda· 52.1 93.6 1.5 
Euphausiacea 0.4 
f·1ys i dacea 
Ampnipoda 0.2 
Other Crustacea 3.7 2.8 

HOlLUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
Other Moll usca 

ECHI NOOERI".!ATA 7.9 
Echinoidea 
Ophiuroidea 7.9 
Other Echinodermata 

PISCES 17.3 3.2 81.4 
Clupeidae 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pi sces 17.3 3.2 81.4 

OTHER PHYLA 3.0 + 

ANIf.1AL REHAINS 3.9 0.7 

SAND AND ROCK 0.2 

Number of stomachs 10 15 44 
Percent empty 70.0 33.3 79.6 
t4ean wt. per stomach(g) 1.40 1.16 4.51 
Mean eredator length(cm) 55.1 62.0 65.2 
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Table 57. Yearly summary of the stomach contents of the red hake, Urophycis chuss, 
expressed as percent we.ight, for fish collected during the spring and 
autumn groundfish survey cruises 1969-1972. (+ indicates <0.1%). 

PREY 1969 1970 1971 

POLY CHAETA 1.2 4.6 1.5 4.3 
Terebe H i fO'rmi a 0,,1 
Sabe 11 i formi a - + 
Nereidifonnia 0.1 0.7 0.2 
Other Polychaeta 1.1 3.9 1.2 

CRUSTACEA 52.0 66.2 64.2 44.3 
Axiidae 2.8 1.4 1.1 
Cancridae 4.7 1.2 5.3 
Crangonidae 5.0 0.9 1.3 
~1aji dae 0.2 0.1 
Paguridae 5.8 10.9 2.8 
Pandalidae 13.0 12.2 9.7 
Other Decapoda 0.7 0.7 30.0 
Euphausiacea + 0.3 7.8. 
r'lysi dacea + 0.1 0.2 
Amphipoda 12.0 36.3 2.7 
Other Crustacea 7.8 2.2 3.2 

HOLLUSCA 5.6 0.1 9.9 4.5 
Pelecypoda + + . 0.1 
Gastropoda 0.3 0.1 5.9 
Cephalopoda 0.7 
Other Moll usca 5.3 3.2 

ECHINOOER!".1ATA 1.6 0.4 0.7 0.2 
Echinoidea 0.4 0.4 
Ophiuroidea 
Other Echinodermata 1.2 0.7 

PISCES 30.6 18.3 19.6 29.7 
Clupeidae 
Gadidae 0.2 
Scrombridae 
Scorpaenidae 
Bothidae 4.0 
Pleuronectidae 0.1 
Other Pisces 26.4 18.2 19.6 

OTHER PHYLA 0.1 0.9 0.1 1.7 

ANn-tAL REf·1AINS 7.1 9.5 4.0 14.9 

SAND AND ROCK 1.8 + 0.4 
Number of stomachs 203 177 285 
Percent empty 16.3 27.1 11.2 
t4ean wt. per stomach(g) 1.53 0.87 3.24 
M~an predator length(cm) 31.9 29.0 29.8 
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+ 
0·.3 
2.5 
1.5 

2.5 
6.1 
4.1 

0.8 
13.9 
5.0 
0.2 
+ 

5.9 
5.8 

+ 
2.0 
2.4 
0.1 

0.2 

1.2 
0.9 
0.8 

26.8 

445 
14.2 
2.50 
30.6 



Table 58. Yearly summary of the stomach contents of the spotted hake, Urophycis 
. reg;us, expressed as percent weight, for fish collected during the spring 

and autumn groundfi sh survey crui ses 1969-1972 .. (+ i ndi cates <0.1%). 

PREY 1969 1970 1971 1972 

POLY CHAETA 0.3 0.7 OA II 
Terebe 1~1 i formi a 
Sabe 11 i formi a 
Nereidiformia 0.2 0.1 0.1 
Other Polychaeta 0 .. 1 0.6 0.4 

CRUSTACEA 68.8 45.5 34.0 65.8 
Axiidae 0.3 
Cancridae 7.4 7.7 6,2 2.7 
Crangonidae 3.9 4.3 2.0 8.7 
Majidae 0.2 
Paguridae 0.1 0.2 0.1 
Pandalidae 14.3 1.9 1.0 8.5 
Other Oecapoda 9.0 22.1 16.3 41. 9 
Euphausiacea . 0.3 + 
Hysidacea 0.1 + 
Amphipoda 32.8 2.7 5.7 0.4 
Other Crustacea 1.1 6.6 2.6 3.0 

r-10LLUSCA 0.6 9.1 21.3 12.1 
Pelecypoda 0.6 0.6 
Gastropoda 0.1 
Cephalopoda - 9 .. 0 20.6 12.1 
Other Me 11 usca 0.1 

ECH I NOOERI'1ATA 0.1 
Echinoidea 
Ophiuroidea 
Other Echi nodermata 0.1 

PISCES 30.3 38.8 lU 15.0 
. Clupeidae 

8.4 Gadidae 1.2 
Scrombridae 6.7 
Scorpaenidae 

2.2 2.6 0.1 Bothidae 
P1euronectidae 0.2 1.0 2.9 
Other Pisces 30.1 20.5 32.3 10.8 

OTHER PHYLA + + 0.1 

AN n~AL REf,1A I NS 5.6 9.0 6.5 

SAND AND ROCK Q.:l. 0.4 0.3 

Number of stomachs 164 461 159 92 
Percent empty 11.7 16.4 23.9 
Mean wt. per stomach(g) 0.76 1.01 1. 59 1.01 
Mean predator length(cm) 18.8 17.5 18.6 21. 2 
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Table 59. Yearly summary of the stomach contents of the haddock, ~1elanograrrmus 
aeglefinus, expressed as percent weight. for fish collected during the 
spring and autumn groundfish survey cruises 1969-1972. (+ indicates <0.1%). 

PREY 1969 1970 1971 1972 

PO LY CHAETA 20 .. 0 18.5 19.0 9.5 
Terebe}.l i formi a 2.5 2.7" 0~9 
Sabel 1 iformi a 2.3 2.0 0.7 0.7 
Nereidiformia 5.0 1.1 1.9 1.2 
Other Polychaeta 10.2 15.4 13.7 6.7 

CRUSTACEA , 29.6 6.8 17.8 17.5 
Axiidae 0.6 0.4 1.0 1.7 
Cancridae + + 0.1 + 
Crangoni dae. 0.1 0.1 0.1 0.4 
Majidae 0.8 0.1 0.8 
Paguridae 0.3 0.1 0.2 1.4 
Pandalidae 2.2 2.1 0.9 0.7 
Other Oecapoda 1.3 . 3.3 0.7 2'.4 
Euphausiacea 0.5 0.2 6.0- 0.6 
t·tysi dacea + 0.4 
Amphipoda 18.7 0.4 6.2 6.8 
Other Crustacea 5.1 0.2 2.5 2.3 

HOLLUSCA 1.2 0.7 5.1 4.2 
Pe.1ecypoda 0.6 0.4 4.3 2.3 
Gastropoda 0.3 0.1 0.4 0.3 
Cephalopoda 0.1 1.2 
Other Mo11 usca 0.3 0.2 0.3 0.4 

ECHINODERMATA 32.9 15.0 34.7 44.9 
Echinoidea 11.8 3.0 5.7 5.6 
Ophiuroidea 15.2 11. 9 26.5 34.7 
Other Echinodermata 5.9 0.1 2.5 4.6 

PISCES 1.6 44.1 0.7 4.5 
Clupeidae 42.2 
Gadidae 1.8 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae + 
Other Pisces 1.5 1.9 0.7 2.7 

OTHER PHYLA 0.3 0.5 1.6 0.6 

ANmAL REf.1AINS 10.1 4.8 8.5 17.1 

SAND AND ROCK 4.3 9.6 12.6 1.7 

Number of stomachs 166 115 453 397 
,Percent empty 8.4 1.7 9.1 6.3 
Mean wt. per stomach(g) 6.91 20.52 6.83 2.82 
Mean predator 1~n9th(cm) 46. T 45.4 50.4 40.8 
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Table 60. Yearly surrmary of the stomach contents of the longfin hake, Phycis 
cnestert, expressed as percent weight~ for fish collected during the 
spri ng and autumn groundfi sh survey cru; ses 1969-1972. (+ i nd; cates <0.1%). 

PREY 

POLY CHAETA 
Terebe 11i fo·rmi a 
Sabe 11; fonn; a 
N~rei di fonni a 
Other Polychaeta 

CRUSTACEA 
Axiidae 
·Cancridae 
Crangonidae 
Majidae 
Paguridae 
Pandalidae 
Other Oe·capoda 
Euphausi acea 
r·1ys i dacea 
Amphipoda 
Other Crustacea 

r·IOlLUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
Other Mollusca 

. ECHINODERI'4ATA 
Echinoidea 
Ophiuroidea 
Other Echinodermata 

PISCES 
Clupeidae 
Gadidae 
Scrombridae 

. Scorpaen i dae 
Bothidae 
Pleuronectidae 
Other Pisces 

OTHER PHYLA 

ANU4AL RE~1AINS 

SAND AND ROCK 

Number of stomachs 
Percent empty 
t4ean wt. pe r stomach ( g ) 
Mean predator length(cm) 

1969 

NONE 

1970 .1971 . 

NONE NONE 

0.3 

1.1 

+ 

1.0 
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1972 

8.7 
15.4 
60.3 

+ 
13.2 

0.3 

126 
62.7 
0.28 
23.6 

1.1 



Table 61. Yearly summary of the stomach contents of the fourbeard rockling, 
Enchelyopus cimbrius, ~xpressed as percent weight, for fish collected 
during the spring and autumn groundfish' survey cruises 1969-1972. 
(+ indicates <0.1%), 

PREY 1969 1970 1971 

POLYCHAETA NONE U 48.6 
TerebeH iformia 
Sabel1iformia 
Nereidiformia 
Other Po lychaeta 4.4 

CRUSTACEA ~ 94.4 13.1 
Axiidae 
Cancridae 
Crangonidae 52.5 
Maji dae 
Paguridae 

12.6 Pandalidae 
Other Oecapoda 94.4 
Euphausiacea 
Hysidacea -. 
Amphipoda 0.8 
Other Crustacea 

140LLUSCA 
Pelecypoda 
Gastropoda 
Cephalopoda 
Other Moll usca 

ECHINODERl'1ATA 
Echinoidea 
Ophiuroidea 
Other Echinodermata 

PISCES 
. Clupeidae 

Gadidae 
Scrombri dae 
Scorpaenidae 
Bothidae 
Pleuronectidae 

. Other Pi sces 

OTHER PHYLA + + + 

ANIr4AL REHAINS 29.7 5.6 38.3 

SAND AND ROCK 
Number of stomachs 17 2 
Percent empty 5.9 0 
t4ean wt. per stomach(g) 0.65 0.36 
Mean predator length(cm) 28.1 26.1 
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1972 

48.6 

3.7 

5.2 

2.0 
2.2 

29 
17.2 
0.09 
23.0 



Table 62. Yearly summary of the stomach contents of the marlin spike, Nezumia 
bairdi, expressed·as p~rcent weight, for fish collected during the 
spring and autumn survey cruises 1969-1972. (+ indicates <0.1%). 

PREY 

POLY CHAETA 
Terebe 11 i formi a 
Sabel1iformia 
Nerei di formi a 
Other Polychaeta 

CRUSTACEA 
Axiidae 
Cancridae 
Crangonidae 
Majidae 
Paguridae 
Pandalidae 
Other Decapoda 
Euphausiacea 
r·1ysi dacea 
Amphipoda 
Other Crustacea 

r,10lLUSCA , 
Pelecypoda 
Gastropoda 
Cephalopoda 
ather Mollusca 

ECHINOOERHATA 
Echinoidea 
Ophiuroidea 
ather Echinodermata 

PISCES 
C1upeidae, 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 

OTHER PHYLA 

ANIi-1AL REMAINS 

SAND AND ROCK 

Number of stomachs 
Percent empty 
14ean wt. per stomach(g) 
Mean predator length(cm) 

19§9 .. 1970 1971 
, 

NONE NONE NONE 
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27.5 

47.3 

2.5 

22.4 

0.3 

1972 -

27.5 

27.5 

4.0 
7.7 
8.0 

2.5 

23 
8.7 

0.14 
24.2 



Table 63. Yearly sunmary of the stomach contents of the longnose grenadier. 
Coelorhynchus carminatus, expressed as percent weight, for fish collected 
during the spring and autumn survey cruises 1969-1972. (+ indicates <0.1%). 

PREY 

POlYCHAETA 
Terebe}.lifonnia 
Sabe 11 i formi a 
Mere; di formi a 
Other Polychaeta 

CRUSTACEA 
Axiidae 
Cancridae 
Crangonidae 
Majidae 
Paguridae 
Pandalidae 
Other Oecapoda 
Euphausiacea 
r,tysidacea 
Amphipoda 
Other Crustacea 

r·10LLUSCA 
Pe.lecypoda 
Gastropoda 
Cephalopoda 
Other Mollusca 

ECHINOOERr<1ATA 
Echinoidea 
Ophiuro;dea 
Other Echinodermata 

PISCES 
Clupeidae 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 

OTHER PHYLA 

ANn4AL REr·1AINS 

SAND AND ROCK 
Number of stomachs 
Percent empty 
t~ean wt. per stomach(g) 
Mean predator length(cm) 

1969 

NONE 
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1970 .. l971 

NONE NONE 3.5.8 

+ 

2.8 

36.6 

1972· 

35.8 

23.6 

1.2 

11 
36.4 
0.09 
19.3 

+ 



Table 64. Yearly summary of the stomach contents of the, fawn cusk-eel, Lepophidium 
cervi num~ expressed as percent wei ght, for fi sh co 11 ected duri ng the spri ng 
and autumn groundfish survey cruises 1969-1972. (+ indicates <0~1%J. 

PREY 1969 1970 1971 1972 

POLYCHAETA 15.5 2.5 52.2 11.4 
Terebelliforrnia 
Sabel 1 -1 fonn; a 
Nereidiforrn;a 8.5 1.1 4.4 
Other Polychaeta 7.0 . 1.4 47.8 11.4 

CRUSTACEA 19.6 21. 7 60.9 
Axiidae 0.9 
Cancridae 
Crangonidae 3.5 17.4 13.3 
~1aji dae 
Paguridae 
Pandalidae 
Other Decapoda 0.4 0.5 
Euphausiacea 
f.tysidacea 
Amphipoda 0.4 4.3 14.2 
Other Crustacea 15.3 32.0 

HOLLUSCA 0.5 
Pe 1 ecypoda . 
Gastropoda 
Cepha1opoda 
Other Moll usca 0.5 

ECHINODERl~TA U 0.4 
Echinoidea 
Ophiuroidea 0.4 
Other Echinodermata 1.4 

PISCES 5.3 
Clupeidae 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 5.3 

OTHER PHYLA 22.5 41.4 22.6 

ANH4AL REi·1AINS 60.6 30.8 26.1 4.6 

SAND AND ROCK 
Number of stomachs 20 29 19 41 
Percent empty 10.3 63.2 24.4 
t4ean wt. per stomach(g) 0.04 0.05 0.01 0.03 
Mean predator length(cm) 21.4 20.6 23.2 22.8 
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Table 65. Yearly surrmary of the stomach contents of the ocean pout, r1acrozoarces 
amer; can us , expressed as percent wei ght, for fi sh collected. dur; ng the 
spring and autumn groundfish survey cruises 1969-1972. (+ indicates <0.1%). 

PREY 1969 1970 1971 1972 

POLY CHAETA 1.2 3.5 
Terebe}l i formi a + 
Sabe 11 i fonni a 
Nereidifonnia 1.1 3.2 
Other Polychaeta 0.1 0.3 

CRUSTACEA 47.0 81.5 11.1 11.0 
Axiidae 
Cancridae 3.7 0.1 3.2 
Crangonidae + 
Majidae 0.4 
Paguridae 14.1 0.5 
Pandalidae + 
Other Decapoda 0.9 
Euphausiacea 
Hysidacea 
Amphipoda 8.3 5.3 
Other Crustacea 29.2 81.5 2.7 0.7 

f;JOLLUSCA 0.3 4.5 3·,9 
Pelecypoda 1.2 3.5 
Gastropoda 3.3 0.3 
Cephalopoda 
Other Moll usca 0.3 0.1 

ECHINODERr<1A TA 16.0 77.2 70.3 
Echinoidea 16.0 77.2 63.7 
Ophiuroidea 6.0 
Other Echinodermata 0.6 

PISCES 0.1 
Clupeidae 
Gadidae 
Scrombridae 
Scorpaenidae 
Bothidae 
Pleuronectidae 
Other Pisces 0.1 

OTHER PHYLA 14.1 18.5 0.2 2.9 

ANn~AL R8,1AINS 1.0 4.4 

SAND AND ROCK 22.6 4.8 3·.9 

Number of stomachs 35 8 32 276 
Percent empty 45.7 75.0 9.4 23.9 
r·1ean wt. pe r stomach ( 9 ) 0.25 0.16 7.96 7.79 
Mean predator length(cm} 36.8 37.3 47.4 47.2 
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Table 66. A relative measure of the quantity of food in the stomach, 

expressed as grams prey/kilogram predator, for the years 

1969-1972 for 15 species of gadiform fishes. 

Species Overal1 1969 1970 1971 1972 
mean 

Atlantic cod 14.79 9.59 14.01 12.57 22.98 

Pollock 10.56 6.49 4.11 20.38 11.25 

Si 1 ver hake 16.95 24.60 4.61 19.85 18.76 

White hake 21.95 15.11 7.43 44.29 20.95 

Offshore hake 10.31 10.31 

Cusk 0.98 0.82 0.49 1.64 

Red hake 11.88 7.57 5.85 19.95 14.14 

Spotted hake 19.72 13.75 22.76 29.72 12.64 

Haddock 10.76 6.43 20.83 5.03 3.97 

Longfin hake 3.86 3.86 

Fourbeard rock 1 i ng 3.18 4.85 3.41 1.28 

t4arl in-spike 3.71 3.71 

Longnose grenadier 1. 97 1.97 

Fawn cusk-eel 2.62 3.26 4.57 0.64 2.02 

Ocean pout 8.23 1.12 0.69 15.62 15.50 
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Diet Overlao 

The percentage similarity, as a relative measure of sjmilarity 

between di ets, for the 15 speci es of fi sh i s sho~n in Figure 5. and may be 

calculated by surrming the smaller of the two values when comparing the 

percent weights for the same prey groups for two predators. Thus a 

value of 0% would imply that the diets are completely different while 

a value of 100% would mean that the diets were identical. The values 

calculated here from the data in Table 2 range from 1 to a maximum of 75 

and, in order to facilitate the comparison between species, have been 

grouped into three categories representing low (0<30%), intermediate 

(30<60%), and high (60-100%) levels of diet overlap. Accordingly, it 

may easily be seen that the greatest similarity in diet exists between 

the sil ver and whi te hake hake (75%), the marl i n-sp; ke and longnose 

grenadier (75%), the red and spotted hake (71%) and th~ pollock and 

silver hake (63%). The number of fish having an intermediate level of 

overlap are indicated in the figure by the hatched area. The largest 

grouping in this category occurs in the upper left section of the 

diagram. In other words the diet of Atlantic cod, pollock, silver hake, 

white hake, offshore hake, cusk, red hake, and spotted hake are 

reasonably similar. Most all of these predators are piscivorous, which 

accounts for this overlap in diet. Several of these species, notably 

the red and spotted hake, however, qualify as "mixed feeders ll preying on 

both fish and invertebrates. In contrast to the eight predators listed 

above, the rema i ni ng seven speci es, shown in the ri ghthand sect; on of 

the diagram: haddock, long.fin hake, fourbeard rockling, marlin-spike, 
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longnose grenadi er, fawn cusk-eel, and ocean pout, prey almost 

exclusively on invertebrates. Of these fish only the haddock 

apparently preyed extensively on other fish and, as has been explained 

. in the text, this was actually due to predation on herring eggs rather 

than juveni 1 e or adult fi shes. The very low 1 evel of overl ap between the 

piscivorous species and the invertebrate feeders is understandable because 

of the major shift in prey. The relative lack of a high level of 

similarity between the diet of the invertebrate feeders is more 

di ffi cul t to ; nterpret and may in part be due to the more numerous 

categories of potential prey but also represents a reasonable degree of 

resource parti t; on; ng. In some instances, such as for the marl i n-spi ke, 

longnose grenadier, and fourbeard rockling, a complete picture of the 

potential prey is not available and, therefore, the extent of diet overlap 

with the other species of fish is not totally accurate because of the 

small number of fish examined and/or the sman amount of prey in the 

stomachs. 

An areal breakdown· of di et overl ap is presented in Fi gures6-10. 

The percent similarity has been calculated for each fish in the five 

i ndi vi dua 1 geographic areas based on the food habi ts data ; n Tab 1 es 3-17 

The 15 speci es of fi sh were not omni present and were only i ncl uded in the 

following figures if 10 or more individuals of that species were collected 

in a geographic area for stomach contents analysis. 

-115-



I 
I 

I 
I 

I 
I 
t 

i 
I 

I-
I 
f 
I 

I I 
I t-' 

I 
t-' 
()) 
I 

I 
I 

I 

I 
I 
I 

I 

Whit. OlfshtH. 
HcJ~. Ho.' 

I I II AI/antic Cod 
._ ... ---

Pollo(:k 

sn.., Haile W,1 · ~ D .• _ ... ~ ...... m","""","""""M'_.""""" 

Whils Hoks 57 52 

I Offshors Hake ;3 32 I~~ 
eusk I 37 42 41 55 

Red "ake I 53 45 44 45 31 

I Sp£lIIed Iklke I 51 43 47 44 34 44 

-

Haddock I 34 t 25 26 24 7 16 33 

Longfiff Hake I 13 53 I 25 ~ 18 ~ 21 I' 32 

13 .• r20 I 13 16 6 11 31 
"lIL "", '!I 

Mqrlin- spihe 13 14 

Longnose I 
GrencxJier 9 

Fawn Cusk-ee/l 11 

Ocean POllt I 16 

<3gCl 

13 

8 

5 

30 
..; tiO 

7 

6 

10 

5 

6 2 I "16 

6 2 

7 3 I 

5 1 I 

60_ 
<100_ 

14 

7 

9 

~7 

27 

30 

19 

26 

21 

40 

28 

23 

16 

Marlln-
.pil, 

27 

35 25 

26 18 48 

30 16 45 44 

34 :3 7 15 

Fig~re 5. The percent similarity between the diets of 15 species of gadiform fish ~
all geographic areas combined. 

j 

I 
I 
I 
I 

LMgnos, fawn DClNJn I 
I 

Grooodier Cu,k-", Pout ! 
I 
I 
I 

I 
i , 

41 

9 



Middle Atlantic (Figure 6) 

Only six of the 15 predators were collected in sufficiently 

,large numbers in the Middle Atlantic to warrant an analysis of diet 

overlap. Three of these six fish, silver, red, and spotted hake, showed 

intermediate levels of diet overlap while the similarity in diet for 

the haddock, fawn, cusk-eel, and ocean pout were low. 

f1 
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Southern New Enoland (Figure 7) 

In Southern New England 10 of the 15 predators were present. 

The greatest simi 1 ari ty ; n di et occurred between the re<iand spotted 

hake. These two fi sh fed on both fi sh and ; nvertebra tes, and share<i 
I 

many of the same species as prey (see Tables 9 and 10). Intermediate 

levels diet overlap were generally found between the four piscivorous 

predators, Atl anti c cod, si liver hake, whi te hake, and offshore hake and 

al so between these same four fi sh and the red and spotted hake. The 

only other intermediate levels of overlap occurred between the fawn cusk

eel and the red hake and haddock. Little similarity was found between the 

diet of the haddock, longfin' hake, fawn cusk-eel, ocean pout and the other 

more piscivorous predators mentioned above. 
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Georges Ban k (Fi gure a ) 

For the fish taken on Georges Bank the greatest diet overlap 

occ7urred between the offshore and s i 1 ver hake and between the pollock 

and longfin hake. The high overlap between the pollock, which have 

normally been considered_ piscivorous, and the. longfin hake, an invertebrate 

feeder, may be explained by the dependence on Crustacea as a major food 

source for Georges Bank pollock (Table 4).. It should also be noted that 

the average length pollock on Georges Bank was smaller than in the other 

geographic areas which might explain the reliance on crustaceans rather 

than fish. Intermediate levels of diet similarity were found for a number 

of .fish as indicated by the hatched areas in the figure. Most notable is 

the overl ap between Atl anti c cod and haddock which may be traced· to the 

heavy predation on herring eggs by the Georges Bank haddock. Since Atlantic 

cod were preying on either juvenile or adult herring this measure of overlap 

is somewhat misleading._ Low levels of similarity were again observed 

between the invertebrate feeders. 
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Gulf of Maine (Figure 9) 

High and intermediate levels of diet overlap were found between 

the Atlantic cod, pollock, silver hake, white hake, and red hake, but 
. 

little similarity was observed between the diet of these same predators 

and the haddock, longfin hake, fourbeard rockling, and ocean pout. The 

cusk showed an intermediate level of diet overlap with the pollock, red 

hake, and fourbeard rockl ing whi 1 e the di et of the ocean pout was found to 

have an intermediate degree of similarity with the haddock. All the 

remaining fish showed a low level of dietary overlap. 
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\~es tern Nova Scoti a (Fi gure 10) 

In Western Nova Scotia the highest level of diet overlap was 

found between the Atlantic cod and white hake. Intermediate overlap was 

genera 11y found between the di et of the Atl anti c cod, po 11 ock, s i1 ver hake, 

white hake, and cusk. Longfin hake also showed an ;"ntennediate level of 

overlap with the pollock, silver hake and marlin-spike. The last intermediate 

level occurred between the marlin-spike and haddock. Little similarity 

in diet was found for the other gadiform fish collected on the Scotian 

Shelf. 
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Part; t; on ?i ot 

A 1 arge numaer of di fferent prey speci as were found in the 

stomachs of the fish examined during the course of this study. Many of 

these spec; es, however t even when combi ned in broader taxonomi c categori es , 

did not contribute significantly to the total weight of the prey.consumed. 

For this reason major prey were.defined as any category of prey 

contributing ~10% of the diet by weight for anyone of the 15 predators. 

The data was then arrayed in a partition plot Figure 11. Fifteen of the 32 

possible categories of prey qualified as major prey according to the 

definition given above. The major prey for each predator was identified 

and indicated in the table with a solid circle. For comparative purposes 

the aM"angement of predators and prey were organized to group predators 

sharing similar major prey. In other words, the more widely separated two 

predators are the less likely it is that their major dietary components 

we re the same. 

Some of the major prey groupings include a large number of 

di fferent species, wi th the resul t that catego ri es such as "Other Pi sces II 

are shared by many of the predators. Although thi s tends to compromi se 

the value of a partition plot~ the results from this type of analysis 

should be considered in conjunction with a more detailed listing of the 

predator1s food habits (see Table 2 and text). Such a listing will clarify 

what specific prey, within these broader taxonomic groupings, the predators 

do or do not share in comnon and how complete the resource partitioning 

actual1y is. 
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DISCUSSION 

Food Habiy. 

The availability of literature on the food habits of the 15 gadiform 

fishes examined in this report is highly variable, being totally dependent 

upon the species under consideration. In some cases the literature is 

extref'l1!ly extensive, primarily because of the long-established fishery for 

sl"Jecies like the Atlantic cod and haddock. Other fish, such as the longfin 

hake, fawn cusk-eel, longnose grenadier, and marlin-spike, have rarely 

been studied, resulting in a lack of comparative food habits data. In the 

discussion below the food habits 'of each of the spe:ies for whi:h there is 

comparative data are treated separately and discussed in relation to the 

pert; nent 1 i terature wi th an emphas i s on other studies conducted ; n the 

Northwest Atlantic. 
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Atlantic cod 

Since food is one of the important factors regulating the abundance, 

growth, and general physiological condition of fish, food habits of the 

commercially important species, such as Atlantic cod, have been studied 

extensively (see the synopsis of cod by Wise, 1961). Observations on the 

food habits of North Sea cod date back to Brook (1886). Other data on the 

diet of the European cod stocks have been presented by Smith (1889, 1890, 

1891, 1892), Todd (1905, 1907), Carr (1908), Nagabhushanam (1965), and 

Rae (1967). The latest update was recently completed by Daan (1973, 1974, 

1975) who carried out a detailed study on the biology of the North Sea cod. 

The cod in the Barents Sea have also been studied quite thoroughly by various 

Russian investigators (Idelson 1929; Zenkevich 1931; Zatsepin and Petrova 

1939; Miro.nova 1961; t1aslov 1960; Ponomarenko 1961; and Novikova 1966). In 

Kiel Bay of the Baltic 'Sea, Arntz (1971, 1973, 1974) compared the food 

habits of the cod with the availability of macrobenthos in an attempt to 

understand the fi sh IS feedi ng ecology. The food habi ts of the cod found 

around Iceland and westward to the Canadian coast have again been well 

.documented (Brown and Cheng 1946; Hansen 1949; Pawl es 1958; Brunel 1960; 

Rae 1968; Popova 1963; Sidorenko 1963; Kohler and Fitzgerald 1969; and 

Tyler 1972). Data on the diet of the Atlantic cod occurring off the US 

coast in the Gulf of Maine have been summarized by Bigelow and Schroeder 

. (1953) but, surprisingly, there is little other information for the region 

of the present study. 

From some of the earliest studies it was concluded that cod will 

eat almost any food available, and this may be substantiated by examining 

the lengthy list of prey given in many of the papers mentioned above. 
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Despite this wide diversity in the species composition of the diet, a 

rather simple picture of the cadis food habits may be drawn from most 

of the available data. In general, crustaceans and fish are the major 

prey, while the actual percentage. of the diet made up of each of these two 

taxonomic groups is determined by prey size a-nd prey availability. Small 
\" 

cod prey on small crustaceans, such as amphipods and mysids. Slightly 

larger cod prey more on decapod crabs and shrimp. The larger cod prey 

almost exclusively on fish. Our observations on the food habits of Atlantic 

cod cauqht off the US coast are in aoreement with this rather simplistic 
'- -

description. Although we did not separate the data into size classe.s, 

it can be seen that fish and crustaceans were the most important prey 

categories (Table 2). We did not include the smaller cod «20 em) in 
! 

our data base, and the average length of the 1,541 animals we analyzed 

was 54.7 cm (Table 2). Cod of approximately 50 cm in length have previously 

been shown to prey heavily on both fish and crustaceans (see, for example, 

Powles 1958; Popova 1962; Rae 1968) so that our data may be taken as 

confirmation that the diet of the US cod stocks is very similar to the 

other populations which have previously been investigated. 

Po 11 ock 

The diet of pollock was equally divided between fish and crustaceans 

(Table 2). Atlantic herring, Cluoea harenqus, was the major species of fish 

preyed upon whil e the euphausi i d, r1eoanycti "hanes norveqi ca, \>las the si n91 e 

most important !Jrey. The significance of euphaus;ids in the diet of pollock 

had previously been noted by Kendall (1898) who found that Thysanopoda 
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were virtually the exclusive prey for pollock taken off Eastport, ~,1aine. 

Bigelow and Schroeder (1953) included Kendall's observations in their 

treatise on fishes, in the Gulf of r4aine but also mentioned that young 

herring were an equally important prey. Steele' (1963) and Dexter (1969) 

aga i n confi rmed the importance of euphaus i i ds such as tL.. norvegi ca as 

major prey for pollock in the Gulf of Maine. However, Steele also remarked 

that fish were eaten in addition to euphausiids by the larger (75+ cm) 

pollock. The mean predator length for pollock taken in the Gulf of Maine 

(Table 4) during the present study (66.4 cm) was greater than for the fish 

caught on either· Georges Bank (38.2 cm) or in Western Nova Scotia (44.6 cm). 

Accordinqly fish, especially Atlantic herring, were much more important as 

prey for the Gulf of Maine pollock than in either of the other two areas. 

In European waters the food habits of pollock appear to be similar to their 

Ameri can counterparts as they have also been reported to prey heavily on 

euphausiids (Wagner 1959; Mironova 1961~ and see Nagabhushanam, 1965 

for a brief review in tabular form). 

, Silver hake 

Fi sh accounted for almost three-quarters of the di et of sil ver hake, 

with crustaceans making up the remaining prey (Table 2). Fish had 

previously been recognized as the major prey of the silver hake by Bigelow 

and Schroeder (1953). They described these predators as preyin9 

on herring or most any other sma11er schooling fish or, even 

the young of almost any of the·fish cOrmltmly found in the ·Gulf of ~1aine. 

for example, Nichols and Breder (19'27) found 75 herring, 7.62 cm long, in 

the stomach of a 59-cm silv~r hake. Bigelow and Schroeder (1953) also 
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noted that silver hake ate squid'if available while smaller hake fed on 

the shrimp, Pandalus. Jensen and Fritz (1960) reported on the diet of 

silver hake collected in the Northwest Atlantic. Expressing the food 

habits as the frequency of occurrence of prey, they also found that fish 

predominated in the stomachs of the larger silver hake while crustaceans, 

mostly euphausiids t were more common in the stomachs of the 

smaller fish. More recently, Vinogradov (1972) examined a total of 42,515 

silver hake stomachs collected from fish caught in the Northwest Atlantic. 

He a 1 so found that the smaller hake preyed on crustaceans, especi a 1ly 

euphausiids, with a shift to fish as the major prey for hake greater than 

40 em in length. Interestingly, all of these authors have commented on 

the cannibalistic nature of silver hake which was again recognized in 

this report" especially for fish taken in the Middle Atlantic (Table 5). 

White hake 

The white hake and red hake resemble each other closely and the 

landings of these two hake have only been reported separately since 1944. 

Therefore, studies on the food habits of white hake alone are relatively 

rare. Linton (la99) examined the stomachs of some white hake but they 

were empty and Hansen (1915) found some euphausiids, Thysanoessa inermis, 

in the stomachs he examined. Bigelow and Schroeder (1953) consider the 

food habi ts of the two hake together although they speci fi cally menti on 

the occurrence of squ; d, crabs, butterfi sh, mackerel, and flounder in 

the stomachs of small white hake. Apart from the data given here (Table 

2), which identifies white hake as being primarily piscivorous, the only 

other recent reports d;scussin~ the food habits of this fish are by Tyler 

(1971, 1972) and p'etrov (1973). Tyl er observed seasonal changes 
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in the distribution and the diet of fishes in Passamaqubddy Bay, New 

Brunswick, Canada. White hake were present in the bay during the surrnner 

and the autumn. For the smaller white hake (length range 15-26 em) 

Tyler identified mysids, amphipods, and euphausiids as principal prey 

while the larger fish (28-45 em) preyed upon shrimp, mysids, euphausiids, 

and fish. The food habits data reported here are generally for larger 

fish than those considered by Tyler (average length 46.4 em, see Tab1e 2) 

and this may explain our observation that white hake are primarily 

piscivorous. Petrov collected food habits data for the years 1969, 1971, 

and 1972 ; n rCNAF Subarea 3 whi eh is north of our study area, off the 

eastern coast of Canada. Petrov1s data are based on a subsample of the 

entire population and, although based on frequency of occurrence, show 

very similar results to those reported here (Table 2). Fish predominated 

in the diet with crustaceans being of secondary importance. 

Offshore hake 

Biological data on the offshore hake, ~ albidus, is rare and 

information on its food habits has only just become available. Rohr and 

Guthery (1977) descri bed the offshore hake as an acti ve predator, prey; ng 

on crustaceans and fish including other offshore hake. Juveniles were 

found to prey heavily on shrimp while maturing adults fed on fish, shrimp, 

and squid. The primary prey of adults was fish, but they also preyed upon 

caridean" shrimp and squid. The offshore hake examined during the course 

. of the present study confi rm the observati ons of Rohr and Guthery. The 

hake we examined preyed heavi1y on fish but had also consumed crustaceans, 

(; .e., caridean shrimo and euphaus;ids), and squid (Table 2). 
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Cusk 

Cusk were identified as being primarily fish-eaters, although 

crustaceans and echinoderms were also important prey, but to a lesser 

extent (Table 2). The cusk's piscivorous habits may be accounted for 

beCause of their heavy reliance on fish as prey in Western Nava Scotia 

(Table 8). In contrast, crustaceans made up 90% of the diet in the Gulf 

of Maine (Table 8), but because af the total weight of fish eaten when 

combining an five ecological areas, crustaceans are of secondary 

importance (Table 2). Little comparative data exist cn the food habits 

af this animal but it has been reported that crabs and occasionally 

molluscs were found in the stomachs of several cusk caught on Platt's 

Bank in the Gulf of Maine in 1924 (Bige.low and Schroeder, 1953). Leim 

and Scott (1966) also noted that the cusk eat crabs and moll uscs together 

wi th an occasi ana 1 starf; sh. Our data confi rrn these observations but add 

fish as an important potential prey. Bigelow and Schroeder (1953) mention 

that the cusk is not fastidious as to the bait it will accept, taking 

clams, cockles, and herring quite readily. The diversity in the 

prey for the different ~eo~raphic areas (Table 8) tends to corroborate 

their observations, that is, the cusk will' prey on whatever animals are 

avail able. 

Red hake 

The dietary infarmatian summarized by Bigelow and Schroeder (1953) 

is generally for bath red and white hake combined althaugh they do. mention 

ane instance where the bellies of red hake were distended with sand lance. 

-135-



In an earlier paper, Linton (1899), reported finding shrimp, amphipods 

and the 1 enses of some sma 11 fish in re<1 hake stomachs and Breder (1922) 

noted that the- one stomach he exam; ned was full of prawns. From the 

current study (Table 2)~ red hake has been identifie<1 as a mixed feeder, 

preying on both fish and invertebrates. Crustaceans were the most 

important prey, foll owe <1 by fi sh, moll uscs, polychaetes, and echi noderms, 

in decreasing quantities. Vinogradov (1972) examined the stomachs of 

5,486 re<1 hake collected in the Northwest Atlantic and, based on frequency 

of occurrence, found that invertebrates we.re the most important prey 

a 1 though substanti a 1 numbers of fi sh and squi d were al so cons umed. 

Vinogradov's study was carried out from 1965 through 1967, and our study 

from 1969 through 1972.. Over these years the major prey of Northwest 

Atl ant; c red hake appears to have been the same, wi th any di fferences 

observed in the species composition of the diet most likely relating to 

differences in the sampling sites and local abundance of certain prey. 

Spotted hake 

Based on thei r food habi ts ~ spotted hake were i denti fi ed as mi xed 

feeders, relying on both crustaceans and fish as major prey (Table 2, Figure 9) 

although cephalopo<1s were also somewhat important. Comparative data on 

the di et of these predators is scanty. Hi 1 debrand and Schroeder (1928) 

noted mysids in the stomachs of small hake from Chesapeake Bay and Bigelow 

and Schroeder (1953) only mention the food habits of spotted hake in 

passing, noting that it fed on fish, squid, and crustaceans. More 

recently, Sikora et al. (1972) examined the gut contents of 341 juvenile 

spotted hake and identified crustaceans, especially the macruran mud shrimp, 

Upogebia affinis, as· the most important prey, while fish ranked second in 

the diet. Comparative information on the food habits of adult spotted 

hake is completely lacking. 
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Haddock 

Haddock has a long history of commercial importance and as a result 

a voluminous amount 9f dietary information has been collected over the 

years. A good daal of information has been reported by European 

sci enti sts, beg; nni ng wi th MacIntosh (1874). Other papers of importance 

are by authors such as Trechman (1888), Smith (1889, 1890, 1891, 

1892), Scott, A. (1896), Scott, T. (l902), Todd (1905, 1907), Carr (l908~ 

1909), Bowman (1923), Poulsen (1928.), Ritchie (1937), Jones (1954), and 

Nagabhushanam (1965). In the Barents Sea the diet of the haddock has 

also been thoroughly studied by a number of Russian workers (Idelson 

1929; Zenkevich 1931; Petrova-Grinkevich 1944; Tseeb 1960; Nivokova 1966). 

Haddock stocks in Icel andi cwaters have been exam; ned by Thompson (1929), 

Brown and Cheng (1946), and Fridriksson and Timmermann (1950). Finally, 

the North American literature is also reasonably extensive (Atwood 1865; 

Verrill 1871, 1873; Baird 1889; Willis 1890; Kendall 1898; Clapp 1912; 

Needler 1929;.Vladykov 1933; Homans and Needler 1944; Bigelow and 

Schroeder 1953; Wigley 1956; Templeman 1964; Wigley and Theroux 1965; 

Kohler and Fitzgerald 1969; Tyler 1972). 

In one of the earliest papers, Baird (1889) remarked that a complete 

1 i sti ng of the prey of haddock waul d i ncl ude a 1 most a 11 the fauna of any 

given area. An examination of the papers listed above gives much 

credibility to such a statement. It would be impossible to generally 

classi fy the haddockl s dietary preferences except to say that they usually 

prey more heavily on benthic invertebrates than fish although they are 

highly opportunistic and will prey on, for example, fish eggs if theJ: 
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are available in any abundance. Within one of the geographic areas 

considered here the diversity in the haddock's diet has been clearly 

demonstrated by Wigley (1956). He investigated the haddock's food habits 

on Georges Bank and found that the data warranted a division of the bank 

into three di stinct food-type areas. 

The results from our study (Table 2) indicate that ophiuroids were 

the most important prey and that polychaetes, crustaceans, and fish 

ranked second in importance. The significance of fish in the diet is 

of some interest. The Clupidae were the major fish prey and then only 

on Georges Bank (Table 11) in 1970. This, however,'was not 

due to predation 'on adult or juvenile fish, but was due to the consumption 

of herring eggs. Bigelow and Schroeder (1953) state that haddock have 

been accused of feeding on herring spawn but they doubted that this was 

true. Our observations do, in fact, confirm that haddock will prey 

greedily on herring spawn as had also been reported by Bowman (1923) and 

Nikolsky (1963). This type of feeding behavior is not uncommon since 

haddock have a.l so been found to consume quanti ti es of fish eggs when the 

capelin spawn in the Barents Sea (Tseeb 1960) and on the Grand Banks of 

Newfoundland (Templeman 1964). These results simply confirm the 

opportunistic nature of the haddock with regard to their feeding behavior. 

Fourbeard rockling 

Accardi ng to Bi ge low and Schroeder (1953) the food habi ts of the 

fourbeard rocklirig have not been investigated on this side of the 

Atlantic. From reports on the stomach contents of British and Scandanavian 

fish they concluded that the American fourbeard rockling would probably 
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eat shrimp, isopods, other small crustaceans, and fish fry. Leim and 

Scott (1966) commented that much of the biology of the fourbeard rockling 

is unknown. since it ;s rare.ly caught in corrmerc:ial trawls because of 

; ts small si ze. They also suggested that ; t woul d eat sma 11 crustaceans 

and fi sh but gave no further detai 1 s. In the study reported here, a 

total of 48 stomachs were exanrined and our observations confirm the 

suppositions of these previous authors. The major prey were found to 

be crustaceans, with the sand shrimp, Crangon septemsp; nos a, be; ng of 

primary importance (Table 2). 

r~acrouri dae 

Two members of the Macrouridae have been included in this study on 

the Gadiformes. There is, however, very little information on the food 

habits of either the marlin-spike or the longnose grenadier. The dietary 

habits of some other grenadiers have been studied~ as they are a fairly 

ubi qui to us deepwater farm ly, and these papers afford some comparati ve 

information. Pearcy and Ambler (1974) completed a study on the food 

habits of five species of the genus Coryphaenoides collected off the 

coast of Oregon and Washington. Three of the species were collected in 

reasonably large numbers and the major prey was identified as either the 

crustacean, Crangon abyssorum, or gonatid squid. A variety of other 

crustaceans were also preyed upon as were polychaetes, molluscs, fish, 

and echinoderms. It was concluded that these abyssal fishes are 

generalists in their feeding habits, consuming a wide variety of prey 

because of the low food density. Haedrich and Henderson (1974) examined 

the food habits of ~. armatus, taken in the Hudson Canyon area of the 
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Atlantic, and also concluded that this grenadier had very generalized 

feeding habits. The only data available on either of the tNO macrourids we 

examined from the Northwest Atlantic is that of Hanson (1915), who found the 

euphausi i d, Thysanoessa 1 onaicauda ta, in the stomach of a marl i n-spi ke, 

and Bigelow and Schroeder (1953) who found amphipods, a few worms, and 

euphausi ids in the stomachs of some Georges Bank fi sh. vie also found that 

crustaceans and po.lychaetes were the major prey of the marlin-spike (Table 2, 

Figure ll),but too fe'l fish were collected to may any firm conclusions 

regarding the feeding habits. Based on the reports of Pearcy and Ambler 

(1974) and Haedrich and Henderson (1974), one might expect to find a 

variety·of prey in the stomachs. 

Ocean pout 

Ocean pout are a bottom fish which prey heavily on echinoderms and 

crustaceans (Table 2). Almost three-quarters of their diet consisted of 

the sand dollar, f... parma, while rock crabs and amphipods accounted for 

the majority of the crustaceans. Olsen and Merriman (1946) collected 

ocean pout in the southwestern part of the Gulf of ~1aine and in Southern 

New England where they identified the sand dollar, I. parma, as the major 

prey. They reported rock crabs and the amphipod, Unicola, as being of . 
secondary imcortance although some fish had also eaten bivalve molluscs such 

as Yoldia and Pecten. Smith (1950) examined the stomach contents of ocean 

pout collected in Block Island Sound, in Southern New England. The orimary 

prey in this area was the amphipod, Leotocherius pinguis, with the sand 

doll ar I. parma bei ng the seco,nd most important prey. Tuni cates were 
-

also important, making up almost 10% of the diet by weight. In the 
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present study tunicates were again found to be a reasonably significant 

prey item but only in the Gulf of Maine (Table -17). Bigelow and 

Schroeder (1953) examined the stomachs of ocean pout taken in 

Massachusetts Bay ; n 1924 and near the Nantucket Li ghtshi pin 1950. 

They found that the rather 1 arge speci rren from Massachusetts Bay" was 

full of brittle stars and spider crabs while the animals taken near the 

Lightship were full of small sea scallops. 

Diet Overlap and Resource Partitioning 

The perce.nt similarity in diet (Figures ,5-10) is a relative measure 

of overlap of the food habits, where overlap "is simply defined as the 

use of the same resource by more than one predator regardless of the 

resource abundance. In contrast, 'resource competition exists only if 

the demand for prey outstrips the inrnediate supply (Heatherly 1963; 

Keast" 1965, 1977; Zaret and Rand 1971). The index of diet overlap 

presented here, therefore, just highlights the potential for food resource 

competition which could exist if certain prerequisites were met • 

. The distribution of many of these fish, especially the commercially 

important species, has been documented from the groundfish survey data 

collected by the personnel at the NMFS, Woods Hole Laboratory (Fritz 1965; 

Grosslein and Bowman 1973; Colton 1955, 1972; Grosslein and Clark 1976). 

The range of many of these predators overlap, however, the major concentrations 

o·f the different soecies of fish are not usually the same. Fritz (1965), 

for example, has surranarized the distribution of seven gadids from the 

autumn groundfish survey data, 1955-1961. His results showed that silver 

hake were reasonably ubiquitous, but over the six-year study they were 
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most abundant off Cape Cod and to the south, and also on the western 

and southeastern part of Georges Bank. Atlantic cod occurred north of 41°00' 

1 ati tude and were abundant off Nantucket~ north of Cape Cod and southeast 

of Nova Scoti a. The haddock, pollock, and whi te hake mi ght be cons i de red 

boreal species as they, like the Atlantic cod, all occurred north of 41°00. 

latitude. the major concentration of haddock was on the northern edge 

of Georges Bank and on Browns Bank. Pollock were abundant near Nova Scoti a 

but also occurred in moderate concentrations in the Gulf of Maine. White 

hake were found along the northeastern edge of Georges Bank and also iry 

the Gulf of Maine. Red hake occurred throughout the area ranging from 

Nova Scotia to Cape May, New Jersey, being most abundant south of Cape 

Cod. A more recent summary of the groundfish survey data has been prepared 

by Grosslein and Clark (1976). This document includes both spring and aut~mn 

cruise data which gives some idea of the seasonal changes in the distribution 

of the commercially important gadoids. Although certain species, such as red 

hake have distinct seasonal migrations the overall distribution of marTY of thes 

fish is reasonably constant throughout 'the year and even from year to year . 

. Colton (1972), for example, found no major change in the general distrib

uti on of the haddock duri ng the peri od 1950-1968 despi te changi ng trends 

in seawater temperature. From this survey data it may tentatively be 

concluded that~ on a broad scale, although some spatial overlap occurs 

between many of the 15 gadiform fishes we have studied; the major concentratior 

of each fish are usually sufficiently distinct so that competition beb/een 

the various populations for the same food resource would be minimal. On 
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a more localized scale, however, spatial overlap may occasionally be 

severe as has been documented by Grosslein and Bowman (1973). ihey 

considered the problem of by-catch in ICNAF Subareas 5 and 6 (Georges 

Bank to Cape Hatteras) pointing out that a bottom trawl fishery in these 

areas caul d not be conducted wi thout harvesti ng a substanti a 1 mi xture 

of species. In particular, aggregates of red and silver hake are consistently. 

found in Southern New England as are mixtures of At1antic cod, haddock, and 

hake on Georges Bank. For situations such as these, food habits studies would 

have to be conducted on fi sh can ected from mi xed catches to determi ne if 

the fish are. feeding on the same prey at the. same time or if there is 

significant resource partitioning, thus eliminating the potential for 

competi ti on as was found by Jon.es (1975). for some gadai d fi shes in European waters 

Even if spa ti a 1 overl ap were to occur on a si 9ni fi cant scale it may 

further be counteracted by short-term temporal changes in predator 

distribution and activity. Daily activity cycles may effectively function 

to. seg.regate predators although the predators would, at times, share the 

salTE prey (Arntz 1974; Daan 1973; Brunel 1972; Graham 1924; Rae 1967; 

Jenkins and Green 1977, among others). 

Finally, even when the spatial and temporal distribution of these 

speci es is accounted for it is di ffi cul t to make fi rm concl usions regardi ng 

resource limitation without an extensive knowledge of the benthic 

community available for exploitation. Studies such as those carried 

out by Arntz (1971, 1973, 1974) which combine food habits investigations, 

feeding chronology experiments, and a quantitative evaluation of the 

macrobenthos are needed before we can quantitatively determine the 

degree to which food resource competition actually exists. 
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A number of nonbi 01 ogi ca 1 factors may i nfl uence the cal cul ati on 

of di et overl ap and these mus t be accounted for when i nterpreti ng overl ap 

data. The level of identification of the prey will affect the overlap 

calculations since broader taxonomic groupings actually increase the 

observed degree of overlap. Moyle (1977) gives an example of this when 

comparing the diet of sculpins and some salmonids, noting that the greatest 

overlap occurred when the prey was only identified to the order level. 

In the present.study the same effect may be observed. If, for example, the 

percent similarity is calculated for the diet of Atlantic cod and silver hake 

at a phyletic level, the smilarity increases from-5~ (see Table 2 and 

Figure 5) to 89%. On the other hand, Keast (1977) justifies the use of 

broader taxonomi c groupi ngs for sorting prey. He argues that the body 

si ze of the prey rather than fi ner taxonomi c ; denti ty ; s important for 

studies. on fish food habits. It would appear that there exists an optimal 

level of taxonomic classification for prey identified for diet overlap 

calculations. This optimum is probably primarily dependent on the size 

of the prey, provided the prey shares a similar ecological niche, since 

size dependent prey selection has been well-documented for fish (Daan 

1973; Keast 1965; Tyler 1972, see also Edwards 1976). Apart from the 

level of taxonomic identification sample size ;s probably the second most 

; mportant factor i nfluenci ng di et overl ap cal cul at; ons. The small er the 

sample the more variable the percent similarity. This effect was noted 

in the results for the marTin-spike and longnose grenadier 

where a relatively small change in sample size, and, consequently, in the 

quantity of prey consuned, could have a large influence on the observed 

composition of the diet and any resulting overl.ap estimates. 
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Bearing in mind some of the limitations discussed above, an overall 

pattern emerges from calculating and categorizing the percent similarity 

between the fi shes I diets (Fi gures ,5-10) whi ch is not as read; ly apparent 

~rom a cursory examination of the tables on stomach contents for each of 

the 15 predators alone. Generally, the greatest block of similarity 

occurs in the upp~r 1 eft secti on of Fi gure 3 whil e the lowest 1 eve 1 of 

overl ap was found ; n the upper .r; ghthand secti on of the same fi gure. Thi s 

reflects two distinct feeding'types as revealed by an examination of the 

food habits data (Table 2). Thus, fish such as Atlantic cod, pollock, 

silver hake, white hake, offshore hake, and cusk are decidedly p;scivorous 

while the haddock, longfin hake, fourbeard rockling, marlin-spike, l.ongnose 

grenadier, fawn cusk-eel, and ocean pout are characterized more as benthic, 

invertebrate feeders. The red and spotted hake are intermediate, resulting 

in a very similar diet which overlaps both the piscivores and benthic 

invertebrate feeders. Wi thi n the group of seven invertebrate feedi ng fi sh 

the percent similarity between diets is; usually, relatively low, reflecting 

a wide diversity in the prey comprising the stomach contents. 

Research on the food habits of fish communities as an integrated unit 

are rare. Food habit papers are often limited to a single species of 

fish without any consideration being given to diet interactions or dietary 

segregation between species occurring in the same locality. Calculating 

the percent simi 1 ari ty between di ets for di fferent fi sh ; s one method 

of looking at fish communities and this technique has. been discussed above. 

Such a technique' may outline a potential for food resource competition or 

partitioning but it does not, a priori, clarify if competition does or ever 
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did exist. Another way to approach community interactions is to identify 

the major food-energy sources for each predator by means of.a partition 

plot, as outlined by Tyler (1972). From such a diagram (Figure 11) it is 

,clear that the Northwest Atlantic Gadiforms show a reasonable degree of 

resource partitioning since all but the broadest categories of major prey 

are rarely shared by more than two or three predators. A simi 1 ar si tuati on 

has been described for a number of freshwater and other marine fish 

communities (Keast 1965, 1977; Nilsson 1967; Zaret and Rand 1971; 

Kislalioglu and Gibson 1977). It may, therefore, be reasonable to conclude 

that the Gadiformes evolved in a system where the availability of food was 

the controlling factor. In"other words, competition for food, as the limiting 

resource, resulted in the development of different food habits for each 

species of fish. 
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