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STU D IES O N  TH E  FO O D  HABITS O F W H ITIN G , RED FISH , AND 
PO LLO C K  IN  T H E  GULF O F M AINE

B y  R a l p h  W. D e x t e r  

Department o f  Biological Sciences, Kent State University, Kent, Ohio, U .S.A.

I .  I n t r o d u c t i o n

T h e  stom ach contents o f food-fishes landed a t G loucester, M assachusetts, by com
m ercial traw lers were analyzed in the summers of 1959-61.1 Periodic visits were 
m ade to  the wharves at G loucester H arbour to  obtain stom achs from  fishes landed 
by ground fishing vessels operating in  the G ulf o f M aine.2 While the fishes were 
being processed, stom achs were removed and taken to  the science laboratory  at the 
G loucester High School for volum etric analysis. Results are given in Tables 1-6.

The species of fishes and identified invertebrates referred to  in  the text and 
tables are as follows :

Osteichthyes (Names follow Bigelow and Schroeder, 1953)
H erring— Clupea harengus 
Blueback— Pomolobus aestivalis 
Eel— Anguilla rostrata
Conger eel (A m erican Conger)— Conger oceanica
W hiting (Silver H ake)— Merluccius bilinearis
C od— Gadus callarias
H addock—Melanogrammus aeglefinus
Pollock— Pollachius virens
H ake— Urophycis spp.
Cusk— Brosme brosme
Blackbacked F lounder (W inter F lounder)— Pseudopleuronectes americanus
Sand D ab (Sand Flounder)— Lophopsettct maculata
M ackerel— Scomber scombrus
Butterfish—Poronotus triancanthus
Redfish (Rosefish)— Sebastes marinus

1 A cknowledgm ent is m ade to the U .S . A tom ic Energy C om m ission fo r su p p o rt given to this 
study th rough  con tract A T  (11-1)—411. I am  also indebted to A rth u r N . Sm ith, P rincipal o f  the 
G loucester H igh  School, fo r use o f  lab o ra to ry  facilities ; to  John  B. A udito re  o f  the M arine  B io
logical Suppy a t G loucester, and to R ichard S. Short, Supervisor o f  Conservation E ducation in the 
M assachusetts D epartm ent o f  Education, for field and  lab o ra to ry  assistance ; and to  D r. Fenner 
C hace and his staff in the D epartm ent o f  M arine Invertebrates at the U .S . N a tiona l M useum  for 
identification o f  certain invertebrates.

2 F ish  stom achs were obtained from  the following processors to  w hom  thanks are given for 
their co-operation . Cape A nn Sea Foods, A dam s and Son, M orning Star Fish C om pany, Em pire 
F ish  C om pany, C odinha Fishery, Favolora F ish  P lan t, Progressive Fish C om pany, and Cape Ann 
Fisheries.
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Longhorn Sculpin—Myoxocephalus octodecemspinosus 
Cunner—TautogoJabrus adspersus 
Sand Launce-Ammodytes am ericanus 
Shanny—Leptoclinus maculatus

Crustacea
Euphau sids-M eganyctiphanes norvegica
Decapods-Dichelopandalus leptocerus ; Crangon septemspinosus ; Pagurus 

pubescens ; Pandalus borealis ; P. m ontagui

Mollusca 
Squid-Illex illecibrosus 
Octopus-Bathypolypus arcticus

II. F o o d  o f  t h e  W h it in g

Studies on food habits of whiting (Merluccius bilinearis) have been published 
in recent years by Jensen and F ritz  (1960) and Schaefer (1960). Both of these, 
however, are based upon small samples. The present study is based upon stomach 
analyses of over 13,000 w hiting of commercial size (12-24 inches) from  four areas 
in the southern portion of the G ulf of M aine.

In  1959 whiting fed largely on the sand launce (53.3%) w ith herring as the 
second m ost im portant food (13.8%). See table 1. The small whiting (less than

T able  1

Analysis o f  Food o f  Whiting—Summers, 1959 and  1960— G ulf o f  M aine

N o.
1959 

Vol. % Fre- 
(L .) quency

% Vol. N o.
1960 

Vol. % Fre- 
(L .) quency

% Vol.

H erring 22 2.245 7.6 13.8 241 27.620 32.5 44.5
Sand Launce 168 8.770 56.2 53.3 9 0.220 1.2 0.3
W hiting 14 0.925 4.6 5.7 244 19.630 32.9 31.6
F ish  Rem ains 64 1.567 21.4 9.7 213 11.890 28.7 19.1
Squid 16 1.540 5.3 9.6 21 1.790 2.8 2.8
Euphausids 32 0.918 10.7 5.6 8 0.052 1.0 0.0
Long-horned Sculpin 2 0.140 0.6 0.8 — •— — . —
H addock 2 0.115 0.6 0.7 — — — —
H ake —. — — — 7 0.455 0.9 0.7
Sand D ab 1 0.040 0.3 0.2 3 0.095 0.4 0.1
Butterfish - — — — 1 0.120 0.1 0.1
A m erican Eel — — — — 2 0.075 0.2 0.1
B rittle Star 2 0.005 0.6 0.03 — — — —
A m phipods 1 0.002 0.3 0.01 — — — —

Black-backed F lounder . — — — — 1 0.060 0.1 0.0
D ecapod  Shrim p — — — — 1 0.010 0.1 0.0
M ud Star 1 0.005 0,1 0.0

T otal N o . o f  Stom achs—299 T otal N o . o f Stomachs—740
Total Volum e— 16.267 L. T otal Volume— 62.022 L.
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I foo t in total length) fed almost exclusively on euphausid shrim ps. The larger 
fish consumed a great m any of its own species.

In  1960 herring was the most im portant food (44.5%), and its own species 
was second (31.6%). Squid and hake were also im portant. In 1961 herring 
(46.8%) and whiting (30.5%) remained the most im portant food, but with a variety 
o f 26 other species including the blueback, butterfish, hake, and pollock am ong the 
fishes, and  euphausid shrimp and squid among the invertebrates. See tabic 2.

In the early summer cannabalism  was very high (38.8%) and  euphausids and 
herring ran  second and third in volume. By middle summer, however, herring 
(60.4%) composed the bulk of the diet. Euphausids dropped from  about one- 
third o f the diet in early summer to a sm all am ount by middle summer.

In the late summer herring (35.5%) and smaller whiting (34.9%) made up the 
bulk of the diet and herring sardines were becoming of increasing im portance while 
the euphausids continued to drop in volume except for the small whiting.

Com paring the areas from  which whiting were taken, herring was found to be 
the bulk o f food off the M aine Coast, in Ipswich Bay, and off Cape Cod. On C ulti
vator Shoal the whiting was prim arily cannabalistic. In  that area herring was 
second and euphausids were third in im portance. W hiting and euphausids were 
secondary off the Coast o f Maine ; sardines and butterfish were secondary in Ipswich 
Bay ; and whiting and sardines were secondary off Cape Cod. See table 3.

In  1961 whiting under 12 inches fed alm ost entirely on euphausids with occa
sional other crustaceans. W hiting from  12-18 inches fed largely (67.6%), but not 
entirely on euphausids, while whiting 18-24 inches in length fed predom inantly on 
herring. See table 4.

111. F o o d  o f  t h e  R e d f is h

Inform ation on food o f redfish (S e b a s te s  m a r in u s) is available in the publica
tions o f Anon (1954), Steele (1957), and Lam bert (1960).

Because the vast m ajority of stom achs of redfish examined in  the present study 
were either empty or everted, having come from  considerable depths, little quanti
tative data  could be obtained. Those with food rem aining in the stom ach fed 
largely on euphausids, decapod shrimps, hyperiidean am phipods, and the sand 
launce. See table 5.

IV. F o o d  o f  P o l l o c k

Kendall (1898) and Steele (1963) give data on food of the Pollock (P o lla c h iu s  
Virens').

The num ber analyzed by us was not great. See table 6 for results. Those 
that were analyzed fed largely on euphausids, herring, squid, and whiting.
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T able  4

Analysis o f  Foot! o f  Whiting—Summer, 1961— G ulf o f  M aine  
C om parison by Size

Size 12-18 inches Size 18-24 inches
N o. Vol. (L. ) % F re 

quency
% Vo I N o. Vol.

(L.)
% F re 
quency

% Vol.

Euphausids . . 774 13.906 85.6 67.6 645 16.647 12.5 4.2
H erring ..  21 1.540 2.3 7.4 1782 192.544 34.6 48.9
Herring Sardines . .  41 1.051 4.5 5.1 392 21.762 7.6 ' 5.5
W hiting . .  139 3.649 15.3 17.7 2165 122.743 42.0 31.1

1 n m s n ( n t 136 10.897 2.6 2.7Blueback . . I UiUJJ U. 1 U. 1
Butterfish 1 0.010 0.1 0.04 98 10.250 1.9 2.6
Squid — — — 97 6.488 1.8 1.6
H ake !! i 0.050 0.1 0.2 56 3.618 1.0 0.9
Sand Launce 17 0.163 1.8 0.7 44 ,1.131 0.8 0.2
Fish rem ains 5 0.086 0.5 0.4 89 2.313 1.7 0.5
Pollock — — — — 37 3.480 0.7 0.8
D ecapod Shrim p 8 0.054 0.8 0.2 30 0.135 0.5 0.0
A m phipods 8 0.022 0.8 0.1 9 0.036 0.1 0.0
Sand D ab — — — •—- 34 0.604 0.6 0.1
Polychaetes 2 0.003 0.2 0.01 — ■— — —
Mackerel — — — — 4 0.245 0.0 0.0
Haddock — — — — 3 0.245 0.0 0.0
Cusk .— — — — 1 0.140 0.0 0.0
C onger Eel — — — — 1 0.140 0.0 0.0
Sea Cucum ber — — — — 3 0.115 0.0 0.0
C od __ — — — 4 0.080 0.0 0.0
Shanney . ; _ — — —• 4 0.016 0.0 0.0
D ecapod Crabs — — — —• 3 0.013 0.0 0.0
Isopods * • — 1 0.005 0.0 0.0

Total N um ber o f S tom achs--904 Total N um ber o f Stom achs--5145
Total Volume--20 .5 6 9  L. T otal Volume—393.654 L.

Analysis o f  Food o f  R e elfish—

T a b l e  5 

Summers, 1959 ancl I960— G ulf o f  M aine

1959 I960
Food N o. Vol. % F re  % Vol. N o. Vol. % F re  % Vol.

(L.) quency (L.) quency

E uphausids with copepods 36 0.296 49.3 57.4 385 1.522 99.4 86.5
D ecapod shrim p 27 0.145 36.9 28.1 9 0.059 2.3 3.3
Hyperiidean am phipods 29 0.050 39.7 9.6 42 0.141 10.8 8.0
Sand Launce 2 0.015 2.7 2.9 1 0.005 0.2 0.2
Fish fry 1 0.010 1.4 1.9 2 0.020 0.5 1.1
O ctopus — — — •— 1 0.010 0.2 0.5
Isopods 1 0 .001 0.2 0.0

T otal N o . o f  S tom achs—73 T otal N o . o f  Stom achs—387
Total Volum e—0.516 L. T otal Volum e— 1.758 L,
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Analysis o f  Food o f  Pollock—Summers, 1959 and 1960— G ulf o f  M aine

1959 1960

Food N o. Vol. % F re  % Vol. N o. Vol. % F re  % Vol.
(L.) quency (L.) quency

Euphausids with copepods 291 8.112 98.9 91.1 149 92.90 83.7 78.2
H erring — — — — 24 2.205 13.4 18.5
Squid 9 0.565 3.1 6.3 — — .— —

Fish rem ains 24 0.146 8.1 1.6 5 0.047 2.8 0.3
W hiting — — — —  ' 5 0.220 2.8 1.8
H yperiidean am phipods 39 0.046 13.3 0.5 .— — .— ____

C unner — — — — 1 0.060 0.5 0.5
Sand Launce 1 0.030 0.3 0.3 — . — — ____

Isopods ' 1 0.001 0.5 0.0

T otal N um ber o f Stom achs—294 T otal N um ber o f Stomachs— 178 
Total Vol.—8.901 L. T otal Vol.— 11.868 L.
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