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ABETRACT

The qualitative and quantitative compositions of cod
and redfish (Bgbasstes gentells) feeding on the Plemish Cap
Bank (3M)} as well as cod and Greenland halibut on the North-
orn Newfoundland Bamk (3K) were studied by the materials
collected in the crulse carried out by the RV "Persey-III"
(MB-1202) in spring-summer 1987. The intensity of fish feed-
ing in that period depended on ﬁrey dgistribution ; on the
whole, it was not high over the areas. 4 relationship between
the fish size and species compositiqn of their prey waes well
pronounced on the Flemish Cap Bank. Copepoda, Hyperiidae and
also the redfish juveniles were the main food components of
the commercial fishes,

Species composition of food objects of cod and halibut
with sn inorease of fish size is nearly unaffected on the
Northern Newfoundland Benk, Shrimp and capelin are the main
obJects of their feeding;

INTRODUCTION

The problems on feeding and troghic interrelation of the
commercial fishes from the Northwest Atlantic are presented
in the pepers of the most Soviet investigaters (Kashintsev,
1962; Popova, 1962; Turuk, 1978; Bulatova, Turuk, 1979). How-

ever, in the recent ten-year period in connection with the




introduetion of the 7?00-mile economical zones the bulk of the
Soviet papers on fish feeding in that area was much reduced;

Detailed and systematic studying of peculisrities of the
fish feeding in the Northwest Atlantic is presented in the |
numerous papers of Canadian euthors (Lilly, 1979; Lilly, Fle-
ming, 1980; Bowering, Parsons, 1984; Lilly, Evans, 1986), As
a rule, special attention in those papers was given to the
Flemish Cap Bank as well as to the areas to the south of the
Northern Newfoundland Bank. The peculiarities of cod feéding
on the Flemish Cap Bank were studied in details, whereas
little 13 known sbout the redfish feeding.

The peculiarities of distribution, feeding and trophic
interrelations between the cod and redfish on the Flemish
Cap Bank as well s the cod and Greenland halibut on ﬁho
Northern Newfoundlsnd EBank in the late of May - early in Ju-
1y 1987 are considered in the vpapex.

MATERIAL AND METHODS

The date on the field and guamtitastive~weight analysea
;or feeding of cod, redfish and Greenland halibut obtained
in the crulse conducted by the research vessel "Persey-III"
(LB-1202) in March-July 1987 served as the materials for the
present paper, Fish were sampled from the bottom trewl cat-
ches (Bulatova et al,, 1986),

When processing the data on the field analysis the fre~
aqueney of occurrence of the separste feeding components in
percent of the totel amount of stomachs (for a scheme design
of distribution of the main food objects) and in percent of
the total number of food items (when analysing the relétion—
ship between the fish size and their food composition).

o The guantitative-weight snalysis was made according to

a standard methods (Amon., 1974). Food objects, both the fishes
and invertebrates were identified by sPenies, if it was pos-
sible, measured with a precision to 0.1 c¢m, dried on a fil-
tered psper and weighed with a precision to 0.01 g. Indivi-
dusl and total indicea of stomach fullness (0/000) wore de-
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termined. The variation coefficients (%) were determined for
tke total mecan (pef a haul) indices of stomach fullness.
Table I gives the total bulk of the data processed,

RESULTS

According to the results from tﬁe investigations car-

" ried out earlier (Tufdk, 19?é; Chuﬁakdv, Podrazhanskeya,
1986; Lilly; Evans, 1986) the most intensive feeding of com~
mercial fishgs from the mentioned above areas was observed

in summer éhd éﬁfumn. . |

| The feeding of the main commercial flshes off the Fle~
mish Cap (Div. 3M) and Northern Newfoundland (Dlv. 3K) Banks
in spriﬂg-summe; 1987 was not consiptent as evidenced by a
high portion 6f empty stomachs in samples,.a wi&e-épectrum
of fish feédiné as well as a broad range of variation of the
‘botal index of.stqmaéh fullness ~ the coefficient of varia-
tioﬁ éf this value exceeds 50% nearly in all cases {Table 2},

Appai'ently, during our observations the main feeding of

iish'did not start; nevarthéless, the most preferable food
objects are already well pronounced. Hyperiidee (Parathemis-~
to.. gaudighagdi)‘anq’fedfish juveﬁiles - in cod, Copepoda
(Calan@s finmarhicus,' alanus gzperporeus, Pareuchaeta nor-

' Egsggéj ‘and Hyperiidae ~ in redfish were observed on the

Plemish Cap Bank. Gapelin and shrimp (Pandalus borealls) were

especially 1mportant in the feading of both cod and Green-

land halibut from Div. 2K,

Food c0mposition for cod snd redfish on the Flemish Cap
Bank depended on the. size of feeding tish (Flg.1). Hyperii~
dae (the frequency of occurrence is ebout 75% .of the total
number of food items in stomachs) were the main food objects
in fhe feeding of small cod ( to 40cm long ); the importance
of redfish Juvenile® ( the frequencj‘of occﬁrréﬁce - to 50% )
and other fishlspocies, iq“particﬁlii jﬁveﬁilQS'bf-their own,
was groﬁing in the feeding of fish évef 50 om 1qng.'00papoda
(thé fiequency.df their occurrence for fishes less than 3N cm

lohg_QSde up 65-74% of the total number of food items) were
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_the wain objects for small redfish. The imporbtance of squid,
~shrimp and other fish grew for larger redfish;

The'botnom oeouliarities of the Flemish Cep Bank enable
to follow some regularities in the distribution of cod and
redfish and when defermining the trophic interrelations bet-
ween these fishes, Cod population occuples the bank shallows
and a part of its slopes approximately te 400 m depths, Red-
flSh occur on the slopes from about 200 m depth and over
(Fig. 2) With an increase of size of cod znd redfish the
‘depth of their occurrence is enhanced; in those areas where
the distribution of the fishes 1s overlapped, large cod and
small redfish are observed, the feeding spectrum of which, as
| it was mentioned above, are essentially distinguished, Thus,
these fisheelarelnot the food competitors, whereas the trophic
reiatiOnship of “predator-prey" between cod and redfish is ome
"of the most tyﬁicairpeculiaritiesvof the Flemish Cap Bank (Lil-
13,.4979, 19EO; Lilly, Evans, 1986}, Cod fed on redfish Juveni-
-ilaehnosf 1ntensively in sprin-summer 1987 on the northwest slope
of the bank where the dehse Tedfish concentrations belonging,
Aapparently, tu une 1984 abundant year class were recorded
:(Akhterine, 1987). In the feeding of large cod, occurring in
the sh3110ws (to 200 m depth) the juveniles of their own &re
'!of great 1mportance. According to the data from Templeman
(cited by Lilly, 1979), cod cannlbalism was observed on the
Flemish Cao Benk.in cese of a low abundance of small redfish.

: Relatively high frequency_of cod duvenile occurrence in sto-
‘ machs of_large fishes, nofed in“OUI paper,,apparently, Tesul—
ted from a high abundance of cod junenile; belonging to the
uﬂ985—1986 strong year classes and not from the low abundance

of emall redfish.,
o With an increase of fish size the species composition of
_Ethelr food objects did not essantially vary on the Northerm
. Newfoundland Bank (Fig.I). Apparently, only the prey sizes
.'were unaffected: according to the data from Lilly and Fleming
T (Lilly and Fleming, 1980) a minimum cod size under which it
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cen feéd on adult cepelin is about 35 cm. Smaller specimens
prefer cabelin juveniles.

. During the observations thé_main porticn of capelin
. shifted to-Div, 3L and only its separate concentrations on
“whlgp both .the cod and Gréenland halibut fed on intensively

were registered in the south and southwest of the Northern

‘_:;NewféundlanduBgnk._ln-phe‘north of the area the importance

6f'snrimpr)in their feeding , especially for cod, was grow-
ing (Fig. 30 |

As the shrimp and capelln are the mzin food obJPcts for
the cod and Greenland halibut ; then , apparently, a competi-

Jtion for food may-arlse between these flshes from, th;s arsa,

‘“Varied depths of - inhabitance ag well as différent behavicur

“of-the - Greenland halibut and "cod when feeding are the mecha-
. nisms reducing the competition, As & rule, Greenland halibut
feed‘fdnljflnlpelagial ,» its spectrum of feeding-istnarrow

and-inCludéé fishes-and palagic crustaceans. Compared to. the

' xGreenlend halibut, a spectrum of cod feedlng con51derably

-fextended due to the consumption of the bottom ‘animals, prin—

nclpally crabs. Slmilar peculinrlties ‘were observed in the
*-feedlng of cod and Graenland hallbut 1n the Labrador .area
' :(Bowering, Parsons,,1984). v
CONCLUSIONS
-+« In June-July 1987 the intensity. of':peding of‘phe main
‘commercial fishes on the Flemish Cap,and Northern Newfound-.
.léna&Bénks wae closely relnted with-ﬁhé-distrinuﬁlnn of food
-objects; Clear discrepanciegfinfghe féédlng-ofﬂdifférént
© gize groups were pronounced on ‘the Flemish Gap.nank; Hyperi-
‘idae are the main food objects for small cod. Ths importance
of fish food in cod feedlng grows w1th an 1ncraase in its
F.s1ze. redfish juveniles = in the ﬁeepwater are;s and those
of cod - in the shallows. _ '
Copepods is very important,ininhe feeding of small red-

fish; With an increase of fish size the importance of large
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and mobile prey -'5quid; shrimp ‘and fish objects - grows in
 its feeding. '
No clear relationship betﬁeen the fisk size and their
"food composition is pronounced on the Northern Newfoundland
-Bank; capelin and shrimp are the main food objects in the
- - feedipg of both cod and Greenland halibut. Compared to the
' Greénlend halibut the spectrum of cod feeding is broader

due to-its consumption of the bottom orgznisms.

Focd components observed in the stomachs of
cod, redfish, Greenland halibut in Divs, 3M
and 5K in June=July 1987

'jK
cod Greenland
halibut

ZM
cod redfish

Food objects

o o ae

.Cless Ctenophora . S , }
Class Polychaets ‘ +
Class Crustaces :
Order Copepoda
Calenus finmarchicus
. Culanus hyperboreus
Parsguchaeta norvegica
Order NMysidacea -
Erythrops érythrophihalma . : o +
QOrder Cumacea +
Order Amphipoda : e seumio TLLEQID
Neochels ap. v +
pors faratbemisto, gaudlchaudmﬂdgnggba bas bot To mniboutt -+
OrdeT buphau81acea
Megenyctiphenes norvegica  (uace ,mmoazut. ,aolTowdf)
Thysanoessa longicaudats +
Order Decapoda
Pandalus borealis + +
Hyas araneus Sn0LEUIMO0
Class Gastropoda
Clasgs Bivalvia
: Class Cephalopoda
friam mxgrachiotgeutﬁg;riﬂgew3nl edd 80P wleTeoonT ol
-
-bmomgﬁiiiﬂcﬁgﬁggigﬁiﬁ dzkme Y edd, no asdall isio&emms

o+

For® %n gia:: gggﬁg:%&gﬁ%ﬂiw pe+alor viszofa aow adead bosl

Family of Scorpaenidae

Sebastes mentella (Juveniles) 4

" Family of Gadidee
Gadus morhus morhua (Juv.) +
Family of Osmeridae ‘ _
Mallotus villosus villosus e + +
Fewmlly of Anarhichadidae
Anarchichas-spp. B
FPamily of Ammodytidae :
Amnodytes svp. . +
Family of Moridae _
Antimora rostrata ‘ ‘ +
Femily of Myctophidae
Family of Bathyladidae -
Family of Chauliodontidae

+++

+++ +

+ 4+ +
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Table I, Tbe total bulk of materlal, number ¢f spec.

Species i Quantitative-weight : Field anslysis

. analysis :
: W 2K 30 ZR
Cod . 33 75 719 - 624
Redfish 57 - 2136 -
Greenland halibut - Y 1187

Total 90 ' 126 2855 1841




Table . Feeding intenslty of cod, redfish and Greenland
halibut in Divs, 3M and 3K in spring-summer 1987

Food *  Individual index of stomach fullness, 000
objects— : T 3 : 2K
Lo, - Cod Redfish 3 Cod =~ Gr.halibut
Copepoda - - 1.2 . - -
Hyperiidae . sel2 M5 ca 1.8
" Buphausiids . 0.3 4.5 ~ -
Shrimp e a7 4,7 45,4° 2345
Crebs ' - - ‘ 3.9 -~
Squid - 10,2 - -
Capelin - - 5. 2 254‘. 6
‘Redfish Juveniles ™ 86.6 ' - - . -
Other fishes . = 1.2 6.2 2.3 . . 52,9
Total index of . ' | |
6toma¢h fullness, . i, .
/000 S 81,3(55.8)  55.8(63,6).  68.7(47.7) 354,0(67.2)
Portion of empty o
stomachs,% Lo 1845 57.6 47,0 69.5

'
i
+

Notes coefficient of variat1on of the total index of stomach
fullness y % i8 given in bracketa.

B
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Variation of food composition of the main commercial
fishes of the Northwest Atlantic in connection with

the growth(frequency of occurrence in % of the number

of food items).

< Div. 5M: I - cod, 1II - redfish.
~Div, 3K:3 1 - cod, II - halibut.
"Conventional 31gns. I - Hyperiidae;

2 - capelin; 3 -~ shrimp; 4 - redfish JuVenlles,'
5 = cod juveniles; 6 - other fishes;

7 = squid; 8 - Ctenophora; 9 - Copepodé,‘
10 = .guphansiidg; II - crabs;

. . 12’=other crustaceans; 13 - other food.
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2 -507 0-75%

. Pig. 2.'Disﬁribution of-the main food objects of cod and
: redfish in Div. 3M (May -June 1987).

Conventional signss: I - boundaries of distribution of
cod (A), redfish (B); 2-4 -~ frequency of occurrence of
redfish juveniles (%); 5~7 - Hyperiidae;

8-10 -, Copepoda. - .
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Distribution of the main food objects of cod and

halibut in Div, 3K (May-July 1987).

:Convéntional signs: I = bounderies of distribution of
cod (4) and halibut (B); 2-4 - frequency of occurrence

- (®) of capelin; 5-7 = shrimp.
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